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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 omcuunnuHel paspaboTan(a)(n) LOUeHT, K.H. (poueHT) Cunnens U.4. (Kadenpa xumum u akonoruu,
NHxeHepHo-cTponTensHoe otaeneHue), IYSippel@kpfu.ru ; poueHT, k.H. ®asynavH O.1. (Kadenpa xmmmm n akonoruum,
NHxeHepHo-cTponTenbHoe otaeneHue), DDFazullin@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:

LLncpp komMneTeHLUN PaclumndppoBka
npuobpeTtaeMoi KOMNETEeHLUN

Ork-3 FOTOBHOCTbIO MPUMEHSATb CUCTEMY (DyHAAMEHTaNbHbIX 3HAHWIA
(MaTemMaTnyeckmx, eCTeCTBEHHOHAYYHbIX, UHXEHEPHbIX U 9KOHOMMYECKMX)
nns noeHtTudmkaumm, hopMynmpoBaHNS U PELEHNS TEXHNYECKUX U
TEXHONOrMYECKMX NPoBNeM aKcnayaTaummy TPaHCNOPTHO-TEXHONOMMYECKMX
MallVH 1 KOMMNEKCOoB

OriK-4 FOTOBHOCTbIO MPUMEHSATbL B MPaKTU4eCKon OeATeNbHOCTU NPUHLMMbI
paunoHanbHOro UCrnob30BaHNS NPUPOLHbBIX PECYPCOB M 3alUThl
oKpyXarolwen cpebl

MNK-10 CNocoBHOCTbIO BbIBMpaTh MaTepuarnbl Ans NPUMEHEHUS NpU aKcnnyaTaumm
N PEMOHTE TPAHCMOPTHbIX, TPAHCMOPTHO-TEXHONOMMYECKNX MALINH 1
060pyLOBaHNSA PA3NMYHOr0 HA3HAYEHUS C YHETOM BINSIHUS BHELIHNX
chakTopoB 1 TpeboBaHuit 6e3onacHom, aPeKTUBHOM aKChNyaTauum 1
CTOUMOCTM

MK-12 BnageHneM 3HaHMaMn HanpasieHUn NoIe3HOro UCNoNb30BaHUSA NPUPOAHbIX
pecypcoB, SHEPrMM U MaTepuanoB Npu aKkcnnyatauumn, peMoHTe 1
CEPBNCHOM 0BCNY>XMBaHUW TPAHCMOPTHBIX Y TPAHCMOPTHO-TEXHONOMMYECKUX
MallvH 1 060pYyAOBaHNSA PA3NUYHOMO HA3HAYEHMS], UX arperaToB, CUCTEM U
9NEeMEHTOB

BbINyCKHMK, OCBOMBLUMIA GUCUMMANHY:
JlonxeH 3HaThb:

-OCHOBHbI€ MOHATUA, 3aKOHbl 1 MOOENN XUMUNYECKNX CUCTEM;

-OCHOBHbIE 3aKOHOMEPHOCTUN NPOTEKAHNS XMMNYECKUX Peakumnii, XUMNYECKYIO KUHETUKY U TEPMOLANHAMUKY,
SHEePreTnky XmMmn4ecknx npoLeccos;

-OCHOBbI CTPOEHUS U PeakLUMOHHOI CrocOoBHOCTY BelecTB;

-Knaccugukaumio, cBoicTea 1 061acT BO3MOXHOMO NPYMEHEHMNST OCHOBHBIX KNIaCCOB HEOPraHN4eckmx u
OpraHnyeckmnx CoOeauHeHun;

-MeTo[bl aHanM3a B3aMMoLeNCTBMSA YENOBEKA U €70 AEATENBHOCTU CO CPeLo OBUTaHMS;
-OCHOBbI B3aIMOLEVCTBIS XMBbIX OPraHM3MOB C OKpyXartoLlei cpenoim;

-XapakTepuUCTVKN BO3PACTAHUS aHTPOMOreHHOro BO3AENCTBUS HA NPUPOLY, MPUHLMMNbLI paLUOHaNbHOMO
NMPUPOLOMNONb30BAHUS,;

-OnacHOCTW cpenbl obutaHus (BI/I,D,bI, Knaccudoukauuio, nons 0EenNCTBUSA, NICTOYHUKN BO3HUKHOBEHUNS, Teopuio 3aLLI,VITbI).

HonxeH ymeTb:
-1CNonb30BaTh (PyHOAMEHTaNbHbIE MOHATWS, 3aKOHbI U MOAENN KNAaCCUYECKON U COBPEMEHHOWN XMMUNMK;

-BbIMONMHATb pac4eTbl MO OCHOBHbIM 3aKOHAM XM B XNMNYECKON TepMmognHamuke, XuMn4eCkom paBHoBeCUH,
ANIeKTPOXMnH, XUMNYECKOW KNHETUKE U CpVISI/IKO-XVIMVI‘-IeCKOM aHanmse.

-OCYyLWeCTBNATb NOCTAHOBKY U pelweHne 3aaa4 C uCnosib3oBaHNEM 3HaHWIA XMMnK B obnactu I'IpOCpGCCI/IOH&J'IbHOVI
neAaATeNIbHOCTW.

-OCyWecTBAATb B 06WeM Buae OLIEHKY aHTPOMOreHHOro BO3LENCTBMSA HA OKPYXalolwyto cpeny C y4eTOM cneundmkm
NPUPOLHO-KIMMATUYECKMX YCIIOBUIA.

JonxeH Bnanetb:

- MeTo4aMu 3KCNEePUMEHTANIbHOrO UCCNEN0BAHUS B XMMWW: NNIAHMPOBAaHWeE, NoCTaHOBKa 1 06paboTka aKCNepuUMeEHTa;
-MeToAaMm TEXHUYECKOM N TEXHONOrMYEeCKOon oLeHK yuepba oT AesTeNnbHOCTU NpeanpusaTus,

-MeTogamMu Bbibopa pauroHanbHOro cnocoba CHUXEHMSI BO3OEMNCTBUS HA OKPYXatolyto cpemy.

JonxeH OEeMOHCTpMpoBaTb CrNoCOBHOCTb M FOTOBHOCTb:
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NPUMEHATb NOJlydeHHble 3HAaHUA Ha NPakTuKe.

2. MecTo aucUMNAUHLI B CTPYKTYpPe OCHOBHOW NpodbeccnoHanbHOWU o6pa3oBaTe/ibHOMN NporpaMmbl BbICLLErO
obpa3oBaHus

DaHHas yyebHas ancumnnvHa BkaoyeHa B pasaen "b61.6.9 OucuunnnHel (Mooynm)" OCHOBHOM NPodoeccMoHanbHoi
obpasoBatenbHoli nporpammel 23.03.03 "Skcnnyataums TpaHCNoPTHO-TEXHONOMMYECKMX MaLUMH 1 KOMMNEKCOB
(ABTOMOGUNY 1N aBTOMOBMNIbHOE XO3SMCTBO)" 1 OTHOCUTCS K 6a30Boi (061LeNpoheccMoHanbHOR) YacTu.
OcBauBaeTcs Ha 2 Kkypce B 3, 4 cemecTpax.

3. O6bem AUNCUMNMJTINHDI (MO,IJ,ynSl) B 3a4eTHbIX eAnHMLUaxX C yKkasaHUeM KonimyecTea 4acoB, BbiOe/lIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuatowmxcs ¢ npenopasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

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

KoHTakTHas paboTa - 24 4aca(oB), B TOM Yucie nekuun - 12 yaca(os), npakTnyeckne 3aHsaTus - 0 yaca(os),
nabopaTopHbie paboTbl - 12 yaca(oB), KOHTPONb CAMOCTOSITENbHOM paboThl - 0 Yaca(os).

CamocTositenbHas pabota - 179 yaca(os).
KoHTponb (3a4éT / ak3ameH) - 13 yaca(os).
®dopma NPOMEXYTOYHOrO KOHTPONS ANCLUUMIUHDL: 3K3aMeH B 3 CeMecTpe; 3a4eT B 4 ceMecTpe.

4. CopepxaHue aMcLUUNAUHBI (MOOyNs), CTPYKTYpUMpOBaHHOE Mo TeMaMm (pa3penam) ¢ ykadaHuem oTBef,eHHOro Ha
HMX KOnM4YecTBa akageMnyeckmux 4acoB M BUAOB yYe6HbIX 3aHATUI

4.1 CTpyKTypa u TeMaTU4eCKUI NnnaH KOHTaKTHON U CaMOCTOATENIbHOM paboTbl MO AUCLUNNINHE (MOAYIIO)

Bugbl n yachbl
KOHTaKTHOW paboThbl,

N Paspenbl pucumnnuHbl / Cemect MX TPYOD0EMKOCTb CamocrositenbHas
moaynsi P (B yacax) pa6ota
MpakTuyeckmellabopatopHble
flexumm 3aHATUA paboTbl
Tema 1. KncnotHO-oCHOBHbIE 1
1. [okKncnuTenbHO-BOCCTAaHOBUTENbHbIE 3 1 0 2 9
CBOWCTBA BELWECTB.
5 Tema 2. CtpoeHune atoma u 3 5 0 0 6

" [XMMnyeckas cBsi3b.
Tema 3. Xumuyeckas TepMoanHammka

8. N KNHETHKA. 3 2 0 0 6

4. |Tema 4. PacTsopbl. 3 1 0 0 6
Tema 5. NanbBaHNYECKNE 3NEMEHTbI

5 N pAL HANPSXXEHUA METANNOB. 3 2 0 2 10

6. [Tema 6. Koppo3us metannos. 3 1 0 2 12
Tema 7. OnekTponns pacTsopos U

/. pacnnaBoB 3NEKTPONNTOB. 3 1 0 0 12

8. |Tema 8. Obwme cBONCTBA METAMNOB. 3 0 0 0 10
Tema 9. BbicokOMONeKynsipHbie

9. coeanHeHuns. 3 0 0 0 12
Tema 10. NMpeomet 1 3anayn

10. SKONOTVIIA. 4 0 0 0 26

11.|Tema 11. Obwas akonorus. 4 1 0 0 20

12 Tema 12. AHTpONOreHHble 4 1 0 5 10

‘|Bo3neiicTBMS Ha Brocdepy.

Tema 13. X039NCTBEHHbIV MEXaHN3M
13.[npupopononb3oBaHns 1 oxpaHbl 4 0 0 2 20
oKpyxatolen cpenpl.

Tema 14. Okonornyeckas sawura un

14.|oxpaHa okpyXatolei cpenbl Ha 4 0 0 2 20
npeanpuaTusX.
Ntoro 12 0 12 179

4.2 CopepxaHue OUCLUMIUHDI
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Tema 1. KUCNOTHO-OCHOBHbIE U OKUC/IUTENbHO-BOCCTAaHOBUTEIbHbIE CBOMCTBA BELLLECTB.

OCHOBHbIE KNACChl HEOPraHNYECKNX CoenmHeHnA. OKCMAabl: KUCNOTHbIE, OCHOBHbIE, aMPOTEPHbIE, coneobpasytoLLme,
6e3pasnunyHble. KNcnotbl: cunbHble, cpenHue, cnabble, 0OHO- 1 MHOFOOCHOBHbIE, BECKMCNIOPOOHbIE U
kncnopogpocogepxame. OCHOBaHWS: CUMbHbIE (WeNoYn), cpeHue u cnabble. AMdboTepHble rmgpokcmapl. Conw:
HopMarnbHble (CpefHune), KUCnble U OCHOBHble. HoMeHknatypa, nonyyeHune u ceonctea. lNpumeHeHwve.

OKucnUTENbHO-BOCCTAHOBUTENBHbBIE peakuunn. BaxHelwumne okmcnnutenn n BOCCTaHOBUTENN. MeXMoneKynﬂprle n
BYTPUMONEKYNAPHbIE OKNCTNTE/IbHO-BOCCTAHOBUTEIbHbIE peakunn. Peakunn ancnponopunoHnpoBaHUA. MeTon
3NEKTPOHHOIo H6anaHca. 3Ha4yeHne OKUCNUTENbHO-BOCCTAHOBUTESbHbIX peaKLl,VII7I.

Tema 2. CTpoeHMe aToma U XMMuyeckasi CBsi3b.

CocTtaBHble yacti atoma - 94p0 (MPOTOHbI, HEATPOHBI), ANEKTPOHbI, UX 3apsan 1 macca. KesaHToBble Yncna: rnaBHoe,
opbrTanbHoe, MarHNTHOE, CNMHOBOE. ATOMHbIE opbuTanu. MHOroanekTpoHHble atombl. MpuHumn Maynwu. Mpaswno
XyHoa. MakcmmanbHoe YACNO 3NEeKTPOHOB Ha SHEPreTUYECKMX YPOBHSAX U NOLYPOBHSX.

Mepuopgunyeckmnin 3akoH L. V. MeHoeneesa, coBpeMeHHast oopMynnpoBka. Puanmyeckunii CMbICN NOPsiLKOBOro HoMepa
anemeHTa. lNeprnoamyeckas cmctema aNEMEHTOB M ee CBA3b CO CTPOeHreM atoma. [locnenoBaTenbHOCTb 3an0NHEHWS
9NEeKTPOHHbIX 06onoYek atoMoB. CTpyKTypa Nepuoanyeckol CMCTeMbl: Nepunoabl, rpynnbl U NOArpynnbl. SNeKTPOHHbIE
cemencTea s-, p-, d- u f-anemeHToB.

KosaneHTHas cBs3b. OCHOBHbIE MONOXEHNS MeTOAA BaneHTHbIX ceaselt (BC). CBoicTBa KOBaNeHTHOM CBA3N:
HanpaBneHHOCTb, HAChIWAEMOCTb. O-, TI-CBA3W. TuMbl rmbpransaunm atoMHbIX opbuTtaneii n CTpykTypa MOneKy.
MonsipHast 1 HenmonsipHas koBaneHTHas cBsidb. OCHOBHbIE MONOXEHUSI MeToAa MONeKynsipHbIx opbutanein (MO).

VoHHas cBsA3b Kak Kpal7|HVII7I cnyqa|7| nonapunsadunn KOBaNEHTHOW CBA3M. HeHaI'IpaBJ'IeHHOCTb M HEHACbIWEHHOCTb NOHHOMN
CBA3N. BO,D,OpO,D,HaSI cBs3b. Metannuyeckas CBS3b.

Tema 3. XuMnueckas TepmoaunHaMMkKa U KUHeTuka.

OCHOBHbIE NMOHATUS XMMUYECKOM TepMoauHaMuKn. MepBolii 3aKoH TepMoaMHaMUKK. DHTanbnus. 3akoH Mecca u
cnencTsue 13 Hero. PacyeT TennoBbiX 90PeKTOB XMMUYECKUX peakumit. Peakuun ak3oTepMmyeckue u
aHOO0TepMMYeckme. SHTponus. BTopoii 3aKoH TepMoAMHAMUKMN. PacyeT N3MEHeHNs SHTPOMNMM B XMMNYECKMX peakLusx.
CeobopnHas aHeprus [mb6ca, camonpon3Bo/bHbIE Y HECAMOMPOW3BO/bHbIE MPOLIECCHI.

Xumnueckas knHetuka v katanua CKopoCTb XMMUYECKMX peakumii u doakTopsl, ee onpenensiowme. ObpaTtumble u
HeobpaTUMbIe XUMUYECKIME NpoLiecchl. XMuyeckoe 1 ¢ha3oBoe paBHoBecre. dakTopbl, BO3LEWCTBYIOWME HA
XuMmnyeckoe pasHoeecue. Katanusatopbl. CyWHOCTb KaTanMTUHecKoro feicTaurs. [[OMOreHHbI 1 reTePOreHHbIN
katanus. MetoLbl NOBbILEHNS 3IEKTUBHOCTY TEXHONOMMYECKMX NMPOLIECCOB 3a CHET MCMONb30BaHMS KaTannsaTopos.

Tema 4. PacTBOpbI.

PacTBopbl. Cnocobbl BbipaXXeHmWin KOHLEHTpaumm pacTBopoB. PacTBopbl HE3NEKTPONUTOB U X CBOMCTBA. PaBHoBecKs B
pacTBopax aneKTponnToB. Teopuns aNeKTPoNnTMYEeCKon guccoumaummn. Boga kak pactsopuTenb, BOLONOATOTOBKA.
BonoponHbili nokasaTtenb 1 ero BNMSHWE Ha X04 TEXHONOrM4eckux npoueccos. 'maponns coneit. OCHOBHbIE cyyau
ruoponusa conem.

,D,I/ICI'IepCHbIe CUCTEMDI. CTpOGHI/Ie, KJ'IaCCVICpI/IKaLI,VIﬂ n cBOWCTBA ONCNepCHbIX CUCTEM. MeTO,ﬂ,bI nonyyeHnsa omcnepcHbIX
CUCTEM. SﬂeKTpOKVIHeTI/I‘-IeCKVIe SABNEeHUS. A,D,COp6LI,I/I5|, ee pa3HOBMOHOCTU N UCNONIb30BaHME B TEXHONOIMYeCcknx
npoueccax.

Tema 5. MNanbBaHUYeCKMe 3N1eMEHTbI U PO HanpsXeHUin MeTannos.

OnekTpoHble noTeHumanbl. Bo3HWKHOBEHME NoTeHUmnana Ha rpaHvle Metann - pactsop. BooopoaHbli anekTpoa.
CraHpapTHble 3NeKTPOoLHblE NOTEHUMANbI. DNEKTPOXUMNYECKUIA PSS HANPSXEHWUA MeTannos. YpasHeHne HepHcTa.
anbBaHW4ecknin anemMeHT BonbTa. ManbBaHwyeckuii anemeHT Skobu-LaHnans. KoOHUEHTPaLMOHHDBIA ranbBaHNYECKNi
anemeHT. 3J1C ranbBaHNYeCcKoro anemMeHTa.

Tema 6. Koppo3sus metannos.

Buabl kopposun MeTannoB. Kopposusi XuMmnyeckas 1 3neKTpoxmMmuyeckasi, nx ocobeHHocTr. Cxema anekTpOoXMMMYECKO
Koppo3un. AHOLHOE OKMCNEHWE MeTaNNa 1 kKatogHas genonspusauns. Buabl genonsapusaumm: KucnopogHas u
BOLOpOAHasA. Koppoansa npu KOHTakTe AByX METANIOB. 3awmTa MeTannoB 0T KOpPpo3nun. AHOOHbIE 1 KaToOHble
3alWNTHbIE MeTaNINYecKne NoKpPbITUS. DNeKTpoxumMmyeckas sawmuta. MeTton NpoTekTopoB. VIHrMbrTopbl KOPPO3UN.
Tema 7. dneKTponns pacTBOPOB U pacniaBoB 3/1€KTPOJIMTOB.

OnekTpoNn3 pacnnasoB 3NEKTPONTOB. DNEKTPONN3 PACTBOPOB 3NEKTPONMTOB C PACTBOPUMBIM Y HEPACTBOPUMbIM
(MHepTHbIM) aHoAoM. [NocnegoBaTenbHOCTb Pa3psaKM MOHOB B pacTBOPAaX U pacnnasax aNeKTPonnToB. 3aKOoHbI
3MeKTPonu3a: nepsbiii, BTOPOI 1 06beONHEHHbI 3aKoHbl Dapanes. MpumMeHeHne anekTponusa. M'anbBaHuyeckne
NoKpPbITHS.

Tema 8. O6L1Me cBOMCTBA METaNNOB.

Obwas xapaktepuctuka MeTannos. [onoxXeHne MeTannoB B NEPUOLNYECKON CMCTEME aneMeHToB. Knaccudpmkauums
MeTannoB. XvMuyeckas CBs3b B METANNAX U crnnaeax. Tunbl Kpuctannmyeckor pewetku. Obwme domanyeckme cBoicTea
MeTannoB. XvMUyeckas akTMBHOCTb METAIOB. XapaKTEPUCTNKA METANNOB Pa3NNYHbIX ANEKTPOHHbLIX CEMENCTB.

Tema 9. BoicokoMonekynsipHbie coe BUHEeHUS.
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OneMeHTbl opraHmyeckoi xumun. OCo6EeHHOCTU, CTPOEHME U KNaccugukaums opraHnyeckrx coenmHeHuii. Monumepsl u
onuromepsl. OpraHmyeckne 1 HeopraHuyeckme nonvmepbl. MeToapbl NonyYeHrs NoIMMEPOB: NoOAMMepU3aLns,
nonuKoHaeHcauus, cononnmepmaauus. CTpoeHre 1 ceoictea nonumepos. MonekynsipHasi Macca nonvmMepos.
3aBUCKMOCTb CBOMCTB MOMMMEPHbBIX MATEPUANOB OT COCTaBa U CTPYKTypbl. icnonb3oBaHne NoNMMepHbIX MaTepranos B
COBPEMEHHbIX TEXHONOrMYeckmx npoteccax. MNepepabotka nonumepos. BaxHeliune nonMMepbl: NOAM3TUIEH,
MONUNPONUIEH, NONMBUHUAXNOPUA, TECPNOH (dpTOopOnnacT-4), nonMMeTUIMeTakpunar.

Tema 10. Mpenmet n 3apaun 3KONOrmu.

Mpenmet akonoruun. MecTo aKoNnorum B CUCTEME eCTECTBEHHbIX HayK. 3a1a4uM aKONornm: obleTeopeTmyeckme 1
npviknagHble. SKONOrvs Kak Hayka v coumansbHoe NoHsTre. MicTopus cTaHOBNEHUst aKonorum kak Hayku. CTpykTypa
akonorum, obuas n npuknanHas skonorusi. OCHOBbl 9KONOrMYeCKOro MMPOBO33PeHs. 3HaYeHne aKONorM4eckoro
obpasoBaHms.

Tema 11. O6LL,as 3KONOrns.
dkocucrema.

YpoBHU 6ronornyeckon opraHmaaumm 1 skonorus. Baanmogencteue opraHnama n cpenbl. KOnormieckue oaktopsi.
Apantauus opraHuamoB. JIumMuTupytolwme akonorndyeckme gaktopsbl. buonormyeckue coobwectsa. buoueHos, 6uoton,
6rioreoLieHO3 (aKOCMCTEMA).

YueHue o buocgoepe.

Burocdpepa - rnobanbHas akocuctema 3emnu. Obwas xapaktepuctuka brocdepsl. Yuernne B./. BepHanckoro o
6roccpepe. OcHOBHbIE HanpaeneHus aBonoLMmn 6uocdepbl. BuopasHoobpasve brocdepbl Kak pe3ynbTaT ee
asonoumn. MNoHsTre 06 akocepepe. Hoocdepa kak HoBasi cTagust aBontoUmnn Brocgpepsi.

OKonorust Yenoeeka.

BuocounansHas npupona Yyenoseka n akonorus. lNMprupoaHbie pecypcbl 3eMNU Kak MMMUTUPYIOWNIA (PakTop BbIXUBAHUSA
yenoseka. AHTPOMOreHHbIE 3KOCUCTEMBI.

Tema 12. AHTponoreHHble BO3AeNCTBUA Ha 6uocdcpepy.

Knaccundomkaums 0CHOBHbIX BUAOB aHTPOMOreHHbIX BO3AeACTBUA. OCHOBHbIE MCTOYHMKU 3arpsa3HeEHNiA aTMOCepPHOro
Bo3ayxa. PernoHanbHble 1 rnobansHble 9KoNormyeckne NOCNeAcTBUS 3arpsa3HeHUs aTMocgpepsbl: obpasoBaHue cMmora,
"NapHNKOBbLIA adpdpekT", paspylleHrie 030HOBOrO €0, BbiNadeHne KUCNOTHbIX OOXAeN.

AHTpOMNOreHHbIe BO34ENCTBMSA Ha rnapocdepy n nutocdepy. OCHOBHblE MCTOYHMKU 3arpsa3HEeHUs rmapocaepb!.
SKonormyeckue NocneacTBns 3arpsa3HeHns NPUPOaHbIX Bo4d. KayecTtBo MOBEPXHOCTHbLIX 1 N0A3eMHbIX BOA. OCHOBHbIE
WCTOYHWKU 3arps3HEHNS MOYB. 3arpsi3HeHne necTuumMaammn, MMHEPanbHbIMK yI0OPEHNSMU, HE(PTHIO 1
HedgoTenpooykTamu.

Ocobble B1LbI BO3AEACTBUIA HA Buocdepy.

3arpsisHeHue cpeabl 0TX04aMM NPOU3BOACTBA W NoTpebnexus. MexaHnyeckue, ouanyeckue, buonornyeckme
3arpsAsHUTENU. SKCTpeManbHble BO3AencTBus Ha Brocdepy. BnnsHue ypbanusaumm Ha 6rocchepy. BnnsHue
VIOHV3VPYIOWETO M3TyHeHVsl Ha 06 beKTbI OKPYXalolen cpeibl.

OCHOBHbIE NPUHLMMNBI OXPaHbl OKpyXaroLel cpelbl U pauMoHanbHOro NpUpoaononb3osaHns. HopmnposaHue kayecTea
oKpyXalolwern cpenbl. SKONOrMYeCKMin MOHUTOPUHT.

Tema 13. X0351MCTBEHHbIA MeXaHM3M NMPUPOAONO/Ib30BaHUS M OXpaHbl OKpYyXaloLlen cpeabl.
MpupoaHble pecypcbl U paumoHanbHOe NPUPOLONONb30BaHNE.

Buabl npnpoanononb3oBaHuA. I'Ipmpo,qule pecypchl 1 nx kKnaccudomkaums. OcHOBHbIE HanpasneHnsa paunoHanabHOro
npnpoanononb30oBaHUA.

OKOHOMMYECKNE OCHOBbI npmnpoaoononb3oBaHuA.

OCHOBHbIE NPVHLMMbI 11 3NEMEHTBI 3KOHOMUYECKOro MexaH1aMa NpupoLonoNnb30BaHUS 1 OXPaHbl OKPYXarolen cpenbl.
SKONOro-3KOHOMUYECKMI YHEeT NMPUPOAHBIX PECYPCOB 1 KOHTPOJb PaLMOHaNbHOMO NX NCNONb30BaHusl. MNoHsTMe 0
KOHLIeMLUMM 9KONOro-3KOHOMUYECKOr0 YCTONYMBOro pasBuTus.

OpraHn3aunoHHO-NPaBOBbIE OCHOBbI OXPaHbl OKPYXaKLWeN NPUPOLHOV Cpefbl U PaLMOHANBHOIO
NPUPOLOMNONb30BaAHUS.

WNcToyHukm skonorvyeckoro npaea. 'ocynapCTBEHHbIE OpraHbl OXpaHbl OKpyXatowel cpeabl. Konornyeckas
cTaHmapTusaums. dkonormdeckas akcrneptnaa u OBOC. SKONOrnyeckunin MEHEIXXMEHT, ayIMT U cepTugouKaLms.
SKONOrM4YecKnin KOHTPOJb 1 0BLWECTBEHHbIE 3KONOTMYECKNe ABUXEHUS. DKonornyeckasi OoTBETCTBEHHOCTb 3a
aKonoruyeckre npasoHapylweHus. MexnyHapoaHoe COTPyAHUYECTBO B 06/1aCTy oXpaHbl OKpyXatolei cpenbl.
Tema 14. Skonorumyeckas 3alluTa M OXpaHa OKpyXaloLLLel cpeabl Ha NpeAnNpPUATUSX.

WNHxeHepHas akonorvyeckas sawura.

MprHLUMIManbHble HANPaBNEHUS UHXEHEPHOW 3alUMThl OKpYXKatolwer cpefpl. 9Konornsaums nponssoacTaa. 3awmra
atMocdhepbl OT 3arpssHeHnin. O4MCTKa NPOMbILWNEHHBIX U BbITOBLIX CTOYHBIX BOA. MeToAbl 04MCTKU. 3awmTa nouys.

BriotexHonorun B oxpaHe okpyxatower cpenbl. OCHOBHbIe HarnpaBneHns 6e30TX0AHbIX U MaIOOTXOAHbLIX TEXHOMOTUIA.
MeTonbl nepepaboTkn MPOMBbIWNEHHbLIX OTXOA0B.

OxpaHa okpyxatowei cpefbl Ha NPeanpUsATHSIX.

BaanmopeiictBue B cucteme "lpombilneHHOe NpeanpusaTme - okpyXxatrowas cpega”. dkonornyeckas oueHka
nNpon3BoACTBEHHbIX Npeanpuatuin, OBOC. Dkonornyeckas skcnepTnaa.
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5. MepeyeHb yue6HO-MeTOAMUYECKOrO 06ecneyeHust Ajisi CaMoCTOATEeNbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas paboTa 00y4atolmMXcs BbINONHASTCS Mo 3a0aHWI0 1 NPY METOAMNYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U Ha BHeayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CamocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MOMHOCTbIO CaMOCTOSTENbHOE OCBOEHWE OTAENbHbIX TEM (pasnenos) AUCLUUMNANHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHol paboThl obydatowmecs YiTarT 1
KOHCMEKTUPYIOT Y4ebHYI0, Hay4yHyIo 1 CMPAaBOYHYIO NMNTEpaTypy, BbIMONHAIOT 3a4aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBATCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOMO MO AMCUUMIMHE.

OpraHunsauusi caMocTosTenbHO paboTbl 0ByHaroIWMXCs PErnaMeHTUPyeTCs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEepaTypoii U SN1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKIOYAS:

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

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

MonoxeHwue ot 29 nekabpsi 2018 r. Ne 0.1.1.67-08/328 "O nopsiake NpoBeLeHNs TEKYLWEro KOHTPOMS yCNeBaeMocTu 1
NMPOMEXYTOYHOI aTTecTaunm obyyarowwmxcs dpefepanbHoro rocyjapcTBeHHOr0 aBTOHOMHOro 06pasoBaTenbHOr0
yuypexaeHus Boicero obpasosaHus "KasaHckuii (MprBonxXckuiA) coenepanbHblil yHuBepcutet".

MonoxeHwne Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O ¢opmMmpoBaHnm poHAa OLEHOYHbIX CPEACTB ANS
NpoBeLEHNS TeKyLLEl, MPOMEXYTOYHOM 1 MTOTOBOI aTTecTaummn obydarowmxcs gpenepanbHOro rocynapcTBEHHONO
ABTOHOMHOro 06pa30BaTENbHOrO YYpeXaeHuUs Boicwero obpasoBaHus "KasaHckuii (MprBonXcknin) dhenepansHblii
yHuBepcutet"".

MonoxeHne Ne 0.1.1.56-06/54/11 ot 26 okT6ps 2011 r. "O6 aneKTPOHHbIX 06pa3oBaTeNbHbIX Ppecypcax heaepanbHoro
rocynapCTBEHHOro aBTOHOMHOIO 06Pa30BaTENBHOIO YYPEXLEHUS BbICIIErO NPOCECCMOHANBHOr0 06pasoBaHus

"KasaHckuin (MprBonxckuin) doeaepanbHbIn yHusepceutet™.

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "PaspaboTtku, pernctpaumm, NOAroTOBKM K UCMNONb30BAHMIO B
y4yebHOM NpoLecce U1 yaaneHns anekTPoHHbIX 06pa30BaTeNbHbIX PECYPCOB B CUCTEME INEKTPOHHOMO 00y4YeHNs
henepanbHOro rocy1apCTBEHHOro aBTOHOMHOro 06pa3oBaTenbHOroO yYpexaeHns Boicwero obpasosaHus "KasaHckui
(MpuBonxckuin) penepanbHblil yHUBEPCUTET™".

PernamenT Ne 0.1.1.67-06/11/16 o1 25 saHBaps 2016 r. "O 6annbHO-PERTUHIOBON CUCTEME OLIEHKW 3HaHMWIA 0ByYatoWwmxcs
B (oeilepanbHOM rocyAapCTBEHHOM aBTOHOMHOM 06pa30BaTENbLHOM yUpEeXAeHNM Bbicllero obpazosaHus "KasaHckuii

(MpwvBOMXCKMIA) dhenepanbHblin yHusepcutet™.

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, OLLEHOUYHbIX CPEeACTB NO AUCLUMUMNIMHE (MOAYNIO)

6.1 NMepeyeHb KOMMNETEHLMN C YKa3aHWeM 3TanoB ux oopMMpoBaHUs B NpoL.ecce 0CBOeHUsi 06pa3oBaTefibHON
nporpaMmMbl U POPM KOHTPONS X OCBOEHUS

dopmMa KOHTpons OueHunBaeMblie
KOMMeTeHuun

dran TeMmbl (pa3pernbl) AUCLUMUHBI

Cemectp 3
TeKyLL M KOHTPOIIb

1. KNcnoTHO-OCHOBHbBIE 1 OKUCNNTENBbHO-BOCCTAHOBUTENbHbIE
CBOICTBA BELECTB.

. CTpoeHue atoma 1 xummnyeckas Cs3b.

. XuMmnyeckas TepMOANHaMMKa N KNHETUKA.

. PacTeopbl.

. [anbBaHWYeCcKne aNEMEHTLI N PSAL HAMPSXEHWUIA METANNOB.
. Kopposausi metannos.

. ONeKTPoONn3 pacTeopoB U pacnnaBoB 3NEKTPONUTOB.

. Obwwe ceolicTBa METansoB..

. BbicokoMonekynspHble coeanHeHns.

1 |TectupoBaHue OrK-4 , Ork-3
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bopma KoHTponss |OueHMBaeMble

PTan KOMMNeTeHuun

Tembl (pa3nenbl) AUCLUMUHDI

1. KNncnoTHO-OCHOBHbBIE 1 OKUCNNTENBbHO-BOCCTAHOBUTENbHbIE
CBOWCTBA BELECTB.

. CTpoeHue atoma 1 xmmmnyeckas CBs3b.

. XvMnyeckas TepMognHaMuka 1 KNHeTmka.

. PacTBopbl.

. [anbBaHW4Yeckme anemMeHTbl U P HaNPSXXEHUN MEeTanos.
. Koppoausi metannos.

. ONeKTpPoNn3 pacTeopoB 1 pacnnaBoB 3NEKTPONUTOB.

. Obwue ceoicTBa METaNsoB.

. BbicokomonekynspHble coeanHeHns.

. KncnotHo-ocHOBHbIE 1 OKMCNIMTENBbHO-BOCCTAHOBUTENbHbIE
3 |laGoparopHbie OMK-3 . OMK-4 CBOWCTBA BELLECTB.
, .
paboTbl 5. [anbBaHW4ecKkne anemMeHTbl 1 PAL HanpPsXXeHWii MeTannos.
6. Koppoawns metannos.

KoHTponbHas
2 pabota OriK-3, NK-10

= OO~NO O WN

Or1K-3, OriK-4, NK-10,
Ok3ameH AK-12

CemecTp 4
TeKyLLMI KOHTPO/Tb

12. AHTpOnoreHHble BO3AecTBMS Ha Brocdepy.
13. X035CTBEHHbIN MEXaHN3M NPUPOLONONb30BaHNS U OXPaHbl

1 n:gg$: Toprbe MK-10, MK-12 OKpy>aroleii cpeabl.
P 14. SKonorynyeckas 3awmra 1 oxpaHa okpyxatouwer cpelbl Ha
npeanpuaTUsX.

10. MpenmeT 1 3aga4ym aKonornm.

11. Obwas akonorusi.

12. AHTpOMoreHHble BO3AENCTBISA Ha Buocgepy.

2 |TectmpoBaHue OriK-4 , OriK-3 13. X034iCTBEHHbIi MEXaHN3M NPYPOAONONb30BaHNS N OXPaHbl
oKpyxatolen cpefbl.

14. Okonormnyeckas sawmra 1 oxpaHa oKpyXatowein cpenbl Ha
npeanpusaTusx.

10. MNpeameT 1 3agayqm aKONOrnn.

11. Obwas akonorus.

KoHTponbHas 12. AHTponoreHHble BO3AeNCTBUSA Ha Buocaepy.

3 OriK-4 , MnK-12 13. X035CTBEHHbIA MEXaHN3M NPUPOLONONb30BaAHNS U OXPaHbl

paboTa o
oKpy>Xxatolei cpefbl.
14. Okonormnyeckas 3almTta 1 oxpaHa okpyXatowei cpenpbl Ha
npeanpuaTusIx.
OrK-3, OriK-4, MNK-10,
3auer AK-12

6.2 OnucaHne nokasaTteneun n Kputepues oueHuBaHus KOMMeTeHUM i Ha pa3nuyHbIX 3Tanax ux coopMmpoBaHus,
onucaHue wkKan oueHnsaHuns

Kputepum
®Popma OL,€HNBaHUs 3ran
KOHTpOns
OTnn4YHO XopoLuo Y nosn. Heyn.
Cemectp 3
TekyLLUn KOHTPONb
TecTnpoBaHue [(86% npaBusibHbIX Ot171% b0 85 % Ot 56% 00 70% 55% npaBubHbIX
otBeTOB 1 Honee. npaBuNibHbIX OTBETOB.  |MPaBWbHbIX OTBETOB. |[OTBETOB U MEHEE. 1
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dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
KoHTponbHasg ([MpaBunbHO BbiNonHeHbI [[1paBuibHO BbINONHEHA (3a8aHus BbIMONHEHbI  |3anaHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBUHY.| 2
MpoaeMoHCTpUpoOBaH  [3apmaHuii. MpucyTtcTayioT MpoaeMoHCcTpUpoBaH
BbICOKMI YPOBEHb MpucyTcTBylOT cepbésHble oWwmnbKy. HeyL0BNETBOPUTENLHBIN
BNafLeHNs MatepuanoMm. |He3HauYMTeNbHbIE MpooeMoHCcTpypoBaH  |ypoBeHb BnaneHns
MposiBneHs.l 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 NMPVUMEHSATb 3HAHNA U [yMEHUS K BbINONHEHWIO
MPUMEHSITb 3HAHNA U [yMEHUSI K BbIMONHEHWIO |KOHKPETHbIX 3a4aHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbIX 3a4aHWiA.
KOHKPETHbIX 3aAaHUIA.
NabopatopHble |ObopynoBaHme u O6opynoBaHue 1 Ob6opynosaHue n O6opyLnosaHue n
paboTbl MEeTOLbl UICNONb30BaHbI |METOAbl NCMONb30BaHbl (METOA4bI YACTUYHO MEeTOoAbl NCMONb30BaHbI 3
npasunbHo. MNposiBneHa [B 0CHOBHOM NPaBUbHO. [MCMNONb30BaHbI HenpaBWbHO.
npesocxonHas MposiBneHa xopowas  |npaswnbHo. MposieneHa |lposiBneHa
TeopeTuyeckas TeopeTmyeckas yoOBneTBOpuTENbHAS  [HEeyLOBNeTBOpUTENbHAas
noaroToBka. NMOAroToBKa. TeopeTtuyeckas TeopeTuyeckas
Heobxoanmble HaBblkn  [HeobX0ouMble HaBbIKM  |MOArOTOBKA. NOAroTOBKA.
W YMEHMWS NOMHOCTbIO (M yMeHns B OCHOBHOM  |HeobxonmMble HaBbikn  |HeobxooMMble HaBbIKY
0oCBOeHbl. Pesynbtar  |ocBOeHbl. Pe3ynbtar  |M yMEHMS YaCTUYHO 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 eé Lensm.
uensm.
Ok3ameH Obyuatowuiics Obyuatowuniics Obyuatowwnitcs O6yuatowmiics
obHapyxun obHapyXun nonHoe 0BHapyXxmn 3HaHVe obHapyxun
BCECTOPOHHEE, 3HaHue OCHOBHOTO 3HauMTeNbHble Npobensl
cucTeMaTtnyeckoe n y4eBHO-MporpaMMHOro  |y4ebHoO-NpPorpamMMHOro B 3HaHNSAX OCHOBHOIO
rnybokoe 3HaHue matepuana, ycnewHo [matepuana B o6beme, |y4ebHO-NporpamMMHOro
y4eBHO-MPOrpaMMHOro  |BbINONHWNA HeobXo4MMOM Ansi marepwana, nonycTun
marepwana, ymeHue npenycMoTpeHHble JLanbHeiwen y4ebbl U [MpUHLMNNANBHBIE
cBOOOLHO BBIMOMHATL  |NPOrpaMMolt 3aaaHns, |npeactosweit paboTtol  |OWWOKW B BbINONHEHUN
3apaHus, YCBOW/ OCHOBHY!O no npogoeccuu, npenyCMOTPEHHbIX
npenycMoTpeHHble nutepartypy, cnpasuncg c nporpamMmmon 3anaHui u
NporpamMmoi, yceomn  |PEKOMEHLOBAHHYIO BbINONHEHWEM 3aaHuii, [He cnocobeH
OCHOBHY0 NUTepartypy n|nporpammoi npenycMOTPEHHbIX NPOLONXUTL 0ByHeHme
3HAKOM C AncumnnnHbl, noKkasan nporpaMM0|7|, 3HakKOM C | NPUCTYNNTb NO
[ONOJSTHUTENbHOW cucTeMatnyeckuii OCHOBHOW NTEPaTypoOi, [OKOHYaHNK
nnteparypon, xapakTtep 3HaHui no pekomMeHOoBaHHOM yHUBepcuTeTa K
pekoMeHnoBaHHOM ancumnnuHe n nporpammor npogoeccnoHasnbHom
nporpaMM0|7| CnocobeH K nx OncunnnnHbl, 0oNycTun |AeAaTeNbHOCTU 6e3
OncunnnnHbl, yceoun CaMOCTOATENDbHOMY NOrpewHoCT B 0OTBETE |O0NONMHUTENbHbIX
B3aMMOCBA3b OCHOBHbIX |MOMOMHEHUIO N Ha 3K3aMeHe n npun 3aHATUN NO
MOHSATNIA AncunnnnHbl B 0OHOBNEHUIO B xone BbIMONMHEHUN COOTBeTCTByK)LIJ.eVI
WX 3Ha4YeHun gns HanbHelwerl y4ebHol  |ak3aMeHaUMOHHbIX ancuunnnunHe.
npvobpeTtaemor paboTbl 1 3a4aHuii, Ho obnanaert
npodpeccuu, npoasun  |npogoeccrnoHanbHom HeobxoaMMbIMU
TBOpYECKME nesaTefibHOCTW. 3HAHUAMNU ONAa nx
cnocobHoCTM B ycTpaHeHus non
MOHUMaHUN, N3N0XKEHUN PyKOBOLCTBOM
N NCnonb3oBaHNN npenonaesartens.
y4ebHO-NporpaMmMHoro
maTepuana.
CemecTp 4
TekyLLU KOHTPONb
PerncTpaumoHrHbiit Homep 10289265119 SAEKTPOHHLIH
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dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.
Na6opatopHble |Ob6opynoBaHmne n O6opynosaHue 1 O6opynosaHue u O6opynosaHue n
paboTbi MEeTOAbl UCMONb30BaHbl (METoabl MCMONb30BaHbl (METOAbl YaCTUYHO MeToAbl MCMOo/b30BaHbI 1
npaewunbHo. MNposiBneHa (B 0CHOBHOM MpaBUbHO. MCMONb30BaHbI HenpaBUNbHO.
npeeocxoaHas MposiBneHa xopowas  [npaeunbHo. MposieneHa [MposiBneHa
TeopeTnyeckas TeopeTnyeckas yOOBNETBOPUTENbHAS  |HEYOOBNEeTBOPUTE/bHAS
NnoAaroToBKa. NOAroTOBKA. TeopeTunyeckas TeopeTnyeckas
Heobxoaumble HaBbikn |HeobxoauMble HaBbiki  [MOArOTOBKA. NoAroToBKa.
N YMEHWS NOMHOCTBIO (M yMeHus B ocHOBHOM  [HeobxonomMble HaBbiki |HeobxoavMble HaBbIKM
0CBOEHbl. Peaynbtat  |ocBoeHbl. Pesynbtar |1 yMeHUsl YacTU4HO 1 YMEHWS HE OCBOEHbI.
nabopaTtopHoii paboTbl |[nabopatopHoit paboTbl [ocBOeHbl. PesynbTart Peaynbtar
MONHOCTbIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHoit paboTbl
COOTBETCTBYET €€ COOTBETCTBYET eé 4yacTU4HO He COOTBETCTBYyeT eé
uensm. Lensim. COOTBETCTBYET 68 Lensim.
uensm.
TecTnpoBaHue [(86% npaBunbHbIX Ot 71% b0 85 % Ot 56% 00 70% 55% npaBunbHbIX
otBeToB 1 Honee. MpaBWNbHbIX OTBETOB.  [MPaBWIbHbIX OTBETOB.  [OTBETOB 1 MEHEE. 2
KOHTpOﬂbHaFI I'IpanmbHo BbIMONMHEHDbI I'IpanmbHo BbIMO/THEHA 3a,uaHv|;| BbIMONMHEHDI 3a,uaH|/|9| BbIMO/THEHbI
pabota BCE 3a4aHus. 6onblwas YacTb 6onee 4eM HanNoONOBKHY. [MEHEE YEM HAMOMOBUHY.| 3
[MpooemMoHCTpUpoBaH  |3agaHuii. MpucytcTtaytOT [MpooemoHcTpupoBaH
BbICOKWI YPOBEHb MpucyTcTeytoT cepbésaHble owmnbKu. HeyOBNETBOPUTENbHbIN
BNafgeHnsa MatepunanoMm. (HesHauymTenbHble lMpooemMoHCTpUpoOBaH |ypOBEHb BNageHWs
MposiBneHsbl ownbKm. yOOBNETBOPUTENbHbIA  |MaTepuanom.
npeBoCcXoaHble lMpooeMoHCTpUpOBaH  |ypoBEHb BNadeHNS MposiBneHsb
Cnoco6HOCTM XOPOLWWiA YPOBEHb mMartepuanom. HeJoCTaTo4Hble
NPUMEHATb 3HAHNA U BnageHunsa matepuanom. npOﬂBﬂeHbl HWN3Kne CnocobHoCTU
YMEeHUNA K BbINONTHEHUIO npOﬂBﬂeHbl cpenHmne crnocobHocTH MPUMEHATb 3HAHNA N
KOHKPETHbIX 3a,£laHVII7I. CNocobHOCTU NPUMEHATb 3HAHNA N YMEHUNA K BbINOJIHEHUIO
NMPUMEHATb 3HAHNA N YMEeHUA K BbINOJIHEHNIO (KOHKPETHbIX 3ap,aH|/||7|.
YMEHUNA K BbINOJTHEHNIO ([KOHKPETHbIX Sa,EI,aHVIIZ.
KOHKPETHbIX 3a0aHWIA.
3auTteHo He 3auteHo
3auer O6yyatowmitics 0bHapyXun 3HaHWe ocHoBHoro  |Obyyatowmincst oBHapyXunn aHadnTeNbHble
yuyebHO-nporpaMMHoOro Matepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOMO
Heobx0OMMOM NS fanbHelwen yuebbl 1 y4ebHO-NporpaMMHOro matepumana, fonyctun
npencTosiein paboTbl MO CRELUANbHOCTH, NPUHUMNYANbHbLIE OWWOKU B BbINOMHEHUN
CnpasuncCs C BbINOMIHEHVEM 3a0aHNIA, npeaycMOTPEHHbIX NPOrpamMMon 3agaHnin n He
NpenyCMOTPEHHbIX MPOrpamMMoi JUCLUMMNAMHBL.  |cNnocoBeH NPOLONXUTE 0ByYeHNe nnu
MPUCTYNUTb NO OKOHYaHUW yHUBEPCUTETA K
npogoeccroHanbHon oesTenbHocTy 6es
DOMONHUTENbHbIX 3aHATUIA MO COOTBETCTBYIOWEN
OUCUMIMTIVHE.

6.3 TunoBble KOHTPONbHbIE 3a8aHUS UK UHble MaTepualbl, He0O6XxoaMMbie OJ1S1 OLLEHKWN 3HaHUN, YMEHUHA,

HaBbIKOB U (UW1M) onbiTa AeATeNIbHOCTU, XapakTepu3yloLuX atanbl oopMUPOBaHUA KOMIMETEHLUN B npoLiecce

0OCBOeHuUsi o6pa3oBaTeNbHOM NPOrpamMmmbl

Cemectp 3

TekyLUn KOHTPONb

1. TecTupoBaHue

Tembl 1,2, 3,4,5,6,7,8,9
MNpuMepbl TECTOBLIX 3a4aHUIA.
1. YkaxunTe, Kak U3MEHUTCS CKOPOCTb peakummn: 2S02+02 = 2503 npuv NOBbIWEHUN OaBNEHNS B cMCTEME B 3 pasa:
1. 1. ysenuuutcsa B 18 pas
1. 2. yBenuumtca B 9 pas
1. 3. yBenuumtca B 6 pas
1. 4. ysenuuutcs B 27 pas

2. Bce BO3MOXHbIE 3HAYEHNS MarHUTHOrO KBAHTOBOMO Yncna ons 3/1eKTPOHOB f -NnoaoypoBHA:

2.1-2;-1;0;1;2
2.2.-3;-2;-1;0;

23.0;1;2;3;4
24.-1;0;1

1;2;3

PerncrtpaumoHHbin Homep 10289265119

Crpanuvua 10 13 24.
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2.5.-1/2; +1/2

3. Fmaponmay TonbKo No KaTuoHy NnoaBepraeTcst conb, 0bpasoBaHHas:
3.1. cnaboli KUCNOTOM ¥ CUNbHLIM OCHOBAHUEM

3.2. CUNbHO KMCNOTOM 1 cnabbiM OCHOBaAHUEM

3.3. CUNbHOW KUCNOTOM N CUIbHBIM OCHOBaHMEM

3.4. ntobas conb

4. MonsipHasg KOHLEeHTpauus pactesopa, cogepxattero 0,98 r cepHom kucnotsbl B 100 Mn pactsopa, paBHa:
4.1. 0,1 monb/n

4.1. 2 monb/n

4.3. 4 monb/n

4.4. 0,5 monb/n

4.5. 0,20 monb/n

5. "TIoHMXEeHre faBneHns HaCbIWEeHHOro napa pacTBOPMTENS HaL PacTBOPOM MPOMNOPLIMOHANBHO MOIbHONM gone
pacTBOpE&HHOro BelecTsa".

MNprBenéHHOE BbipaxeHue npeacTasnseT coboi

5.1. 3akoH lNecca

5.2. 3akoH Payns

5.3. 3akoH dapages

5.4. 3akoH Oma

5.5. npyvHumn Maynu

6. KpaTHOoCTb cBSI3M B MONeKyne as3oTa pasHa

6.1. 1

6.2.2

6.3.3

6.4.5

6.5.0

7. B ypaBHeHUn peakumm

FeSO4 + KMnO4 + H2S04 = Fe2(S04)3+ K2S04 + MnSO4 + H20
KO3QOOMLIMEHT Nnepes CEPHON KUCNOTOW PaBeH:

7.1.8

7.2.5

7.3.4

7.4.3

75.2

8. Xnopwa xenesa(ll) He MoxeT 6biTb NONY4YeH B3aNMOLEACTBUEM:
8.1. xxenesa c xnopnaom HaTpus

8.2. pacteopa xnopuga megu(ll) c xenesom

8.3. XXenesa c CconsHom KNCNoTOoMn

8.4. okcmnpoa xernesa c CONSAHOM KUCNOTOW

9. Kncnas conb MoxeT BbITb NofydeHa B peakumu:

9.1. NaOH (HepocTaTtok) + H3PO4

9.2. HCI+NH40H

9.3. CuCI2 + NaOH(HepocTaTokK)

9.4. FeSO4 + KOH(136bITOK)

9.5. Ca(OH)2 + HNO3

10. YkaxuTe BewecTsa, B BOOHbIX PACTBOPaxX KOTOPbIX PpaCTBOPSAETCS rMAPOKCUL antoMNHUSA:
10.1. KOH, H2S04

10.2. NaOH, NaCl

10.3. NaNO3, KCI

10.4. H2S04, K2S504

11. HassaHve coegnHeHuns Cu(H2As0O4)2 no mexayHapoaHON HOMeHKNaType:
11.1. OurnopoapceHat meau (1)

11.2. OurnopokcoapceHat meau (l1)

11.3. OurnopoapceHat meam (1)

11.4. Ourngpoapcenut meaum (1)

12. B Monekyne HeKOTOPO KUCNOW CONMN COAEPXUTCS aTOM BOLOPOA, CMNOCOBHbIN K 3aMelleHnto Ha MeTtann. Mpu
3amelLeHnmn obpasyeTcst dpocdoat KanbLmsi. HazsaHne NCXoaHoOM conu:
12.1. F'mapokcodocar KanbLus

12.2. Qurngpokcodpocdat Kkanbums

12.3. 'mppogpochut Kanbuus

KETPOHHBH

A it
BEPCHTET
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12.4. F'maopocdpocdoat kanbums

13. MNpu NpoTekaHMn TokKa Yepes nocnenosaTtenbHO BKIOYEHHbIE 31eKTPONM3epbl C pacTBopamMu HuTpata cepebpa u
cynbgpata meam (ll) B nepeom anektponusepe eolgenunock 1,118 r metannunyeckoro cepebpa. Macca meaw,
BblOENMBLIENCS 3a 3TO X€E BPEMS BO BTOPOM 3/1EKTPONN3EpPE, pasHa:

13.1.0,331r

13.2.0,662r

13.3.0,438r

13.4.0,536r

13.5.0,213r

14. OnekTponn3 BOOHOro pacTeopa cynbdara HUKens NpoBoauncs B TedeHne 1 yaca npu cune toka 2 A. Macca Hukens,
KOTOpas Bblaenunach Ha katoae, pasHa

141.22r

14.2.44r

14.3.6,8r

14.4.8,7r

145.05r

15. [1n9 npOTEKTOPHONM 3alMThl XENE3HbIX U3AENUA OT KOPPO3UM B HENTPANbHON BOLHOM Cpeae MOXET NPUMEHATLCS:
15.1. kobanbTt

15.2. onoso

15.3. marHum

15.4. Hukenb

15.5. Mmegb

16. CtanpaptHag 3C ranbBaHnyeckoro anemeHTa Zn/ ZnCI2 // AQNO3 / Ag paBHa:

16.1.1,56 B

16.2.0,80 B

16.3.-0,78 B

16.4.0,65B

16.5.1,25B

17. MpoueccoM, KOTopbIit xapakTepnayeTcst HambonbWNM BO3pacTaHNEM SHTPOMUN, SIBNSIETCS:
17.1. oxnaxneHue

17.2. HarpeBaHue

17.3. ncnapexwve

17.4. koHOeHcaums

17.5. kpuctannusaums

18. LleHTpanbHbIli aTOM HAX0AUTCS B COCTOSIHUM SP3-rmbpmansannm B Monekyne
18.1. BeClI2

18.2. CCl4

18.3. AICI3

18.4. BH3

2. KoHTponbHas pabora

Tembl 1,2,3,4,5,6,7,8,9

MpvMep BapuaHTa KOHTPONbHOW PaboTh

1. [Ina aTtoMOB 3NEMEHTOB C NOpPSAOKOBbIMU HOMepaMu 15 1 52 ykaxuTe cocTtas saep (41Cno NPOTOHOB Y HENTPOHOB),
COCTaBbT€E 3NEKTPOHHbIE (POPMYJIbl aTOMOB. YKaXNTE BaNEHTHbIE 9EKTPOHbI, pacnpefenuTe nx no KBaHTOBbIM S4HelrikaMm B
CTaUMOHAPHOM 1 BO3OYXAEHHOM COCTOSIHUSIX, ONPENeNnTe 3HAYEHNS1 CMIMHOBOW BANEHTHOCTU. K KakoMy 3NEKTPOHHOMY
CEMEeNCTBY NPUHAANEXNT KaX bl 3NIEMEHT?

Mcxons M3 nonoxeHns aTUX aNeMeHTOB B nepuogmnyeckon cucteme Menneneesa, oxapakTepuaynTe nx CBOMCTBA.
SBNSETCS N Kaxablh U3 HAX METANNIOM UM HEMETAINOM, OKUCIIUTENEM MK BOCCTaHOBUTENEM? KakoBbl Bbicwas v
HM3Wasn cTeneHn okmcneHns ux atomos? CocTtaBbTe (POPMyIbl OKCUAOB U TMAPOKCUAO0B, OTBEYAIOWMNX X BbICLIEN
cTeneHun okncneHns? Kakumm KMcnoTHO-0CHOBHBIMU CBOMCTBaMM obnanatot aTu coenuHeHns? MNpueeaute ypaBHEHUS
COOTBETCTBYIOWMX peakumin. ObpasytoT N faHHble 3fIeMeHTbl BOAOPOLHbIE coeanHeHns? CpaBHUTE CBOMCTBA
COefIMHEeHWIA 0aHHOro aieMeHTa CO CBOMCTBAMU aHaNnornyHbIx COeAUHEHUI 31EMEHTOB TOM Xe Noarpynmbl
NnepuoanyYeckon CUCTEMDI.

2. Onpepennte TMN xuMmnyeckon cesasm B coegnHeHmsx: NaCl, NH3. B cnyyae koBaneHTHOM NOASPHON U NOHHOM CBA3N
yKaxuTe HanpasfneHe cMeleHns aneKTPoHoB. B cnyyae KoBaneHTHOM CBSA3M NOCTPONTE 3NEKTPOHHbIE CXEMbI MOMEKY,
CXeMbl MEPEKPLIBAHNSA 3NEKTPOHHbBIX OpbuTanei n onpenennte reoMeTpUYECKYo oOpMy MONEKYIbI.

3. Bblumcnutb ctaHoapTHble N3MEHEHWUS SHTANBMU, SHTPOMNUU 1 CBOBOAHON aHeprun [nbbca Ans XMMUYECKON peakLmu.
O6bsICHNTE XapakTep U3MEHEHWUS SHTANBMNU W SHTPONUK. BO3MOXHA N faHHas peakuus Npy CTaH4APTHBIX YCNOBUSX?

Fe304 (1) + CO (r) — 3FeO(t) + CO2 (r)

KETPOHHBH
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4. PaccunTaite MaccoByo U MONbHYO f0nv pacTBopéHHoro B 100 r BOAbI FAMLEPUHA, MONSIPHYIO Y MONSNBbHYIO
KOHLIEHTpaLmMmM COOTBETCTBYIOLWEro pacTeopa, NOBbIWEHNE TeMMNEepaTypbl KUMEHWS 1 NMOHUXEHNE TemnepaTypbl
3aMep3aHus, a TakXe BENUYMHY OCMOTMHECKOrO AaBNeHns, ecnv MembpaHa npomnycKaeT TOfbKO MONIEKY bl BOAbI U
Temnepatypa onbita 25 rpagycos Llenbcus. NoctosHHble Boabl: Ka = 0,52 n Kk = 1,86.

5. [lns peakumii, CXeMbl KOTOPbIX yKa3aHbl HUXE, COCTAaBbTE YPABHEHUS METOLIOM 3NIEKTPOHHOro 6anaHca. Ykaxurte Tunebl
peakuuini. [1ns kaxnon peakumm yKaxmTe, Kakoe BELECTBO SBNSETCS OKUCNNTENEM, KaKoe - BOCCTaHOBUTENEM
K2Cr207 + SO2 + H2S04 — Cr2(S04)3 + K2S04 + H20

S + NaOH — Na2S + Na2S04 + H20

6. CocTaBbTe MONHYKO CXEMY ranbBaHWYECKOro 9NEMEHTa, HANUWNTE YPaBHEHUS 3NEKTPOLHbIX MPOLECCOB U BbIYUCANTE
94C:

Mg/MgSO4, 0,1m//CuS04, 1m/Cu.

7. XenesHoe nagenune nokpbITo LMHKOM. Kakoe 3To NOKpbITME - KatogHoe nnn aHogHoe? CocTaBbTe 91EKTPOHHbIE
ypaBHEHNS aHOLHOrO U KaTOAHOMO NMPOLLECCOB KOPPO3MMN 3TOr0 N3LENNA Npu HAPyLWEHWN NOKPLITUS BO BNAXHOM
Bo3ayxe. Kakve npomoykTbl Koppo3nu 0bpasyoTcs?

8. CocTaBbTe 9NEKTPOHHbIE YPaBHEHUS NPOLLECCOB, MPOUCXOASAWMX HA 3NeKTPO4axX NPU aNEeKTPonmM3e BOLHOro pacTeopa
anekTponuta NiSO4. Bpems anektponmsa - 2 4aca, cvuna Toka = 3 A. OnekTpoabl MHepPTHbI. Bbluncnnte maccy BelwlecTs,
BbILENSAOWNXCS Ha 9NeKTpoaax.

9. CocTaBbTe ypaBHEHNS peakLUii, C MOMOLLBIO KOTOPbIX MOXHO OCYILECTBUTb HUXE NpUBEAEHHbIE NPEBPALLEHNS.
Peakuun noHHoro obmeHa 3anuiumTe B MONEKYISIPHON U MOHHO-MONEKYNsSIpHON doopme. [ns
OKWCNNTENbHO-BOCCTAHOBUTENbHBIX PEaKLIMIA COCTaBbTE 9NEKTPOHHbLIE YPABHEHUS NPOLIECCOB OKUCNEHUS 1
BOCCTaHOBJIEHUS], YKAXNTE OKMCNMTENb U BOCCTAHOBUTENb, Noadepute KoadpuLMEHT METOAOM 3NEKTPOHHOr0
6anaHca.

Fe —» FeO — FeSO4 — Fe(OH)2 — Fe(OH)3

10 Onpegnenute cTeneHb nonumepraauun obpasua nonusuHunxnopuga [CH2 - CH(CI) -Jn co cpenHei MonekynsipHo
maccon 62500.

3. TabopartopHbie paboTbl

Tembl 1,5, 6

Tema 1. KUCNOTHO-OCHOBHbBIE 1 OKMCNIMTENbHO-BOCCTAHOBUTENbHbIE CBONCTBA BELLECTB.

NabopatopHas paboTa "OKMCIMTENBHO-BOCCTAHOBUTENbHbIE peakummn”

CopnepxaHue nabopaTopHoi paboTbl: 03HAKOMIEHUE C PeaKLMsSMU, OYILAMU C UBMEHEHVEM CTEMEHMN OKNCHEHWS, C
TUNaMn OKUCANTENbHO-BOCCTAHOBUTENbHBIX Peakuuid, C METO4aMN COCTaBNEHUS YPaBHEHNIA 9TUX peakLmii.
Bonpockl k 3awmTe nabopatopHoiit paboTbl.

1. Kakume peakumm Ha3biBAIOTCH OKUCNUTENIbHO-BOCCTAHOBMTENbHBIMA?

2. Y10 Takoe okncnuTenb, BOCCTAHOBUTENb, CTEMEHb OKUCNEHUS?

3. Kakne npouecchl Ha3blBalOTCSH OKNCIEHNEM, BOCCTAHOBNEHMEM?

4. Tnbl OKNCNNTENBbHO-BOCCTAHOBUTENbHbIX peaKLu/||7|: XapakTepucTnka MeXXMOoNeKynsapHbIX © BHYTPUMONEKYNAPHbIX
OKMNCNNTENNbHO-BOCCTAHOBUTE/IbHbIX peaKLl,VII7I. Peakuun aouncnponopunoHnpoBaHuA.

5. OkncnutTenbHO-BOCCTaHOBUTENbHAS OBONCTBEHHOCTb. rlpMBeCTI/I npuMmepbl BewecTs, obnapatoLimx
OKUCNNTENBbHO-BOCCTAHOBUTENBHON OBONCTBEHHOCTbIO.

6. MocnenoBaTenbHOCTb AENCTBUI MPU UCMONb30BAHUM METOAA SNEKTPOHHOro HanaHca.

Tema 5. ManbBaHMYECKME 3NEMEHTLI U PSS HANPSXXEHWUIA METANNOB.

NabopatopHas paboTa "lanbBaHMYecKne anemMeHTbl".

ConepxaHue nabopaTopHoi paboTbl: 03HAKOMIEHME C YCTPOWCTBOM 1 PaboToi ranbBaHNYECKMX SNIEMEHTOB.
Bonpockl k 3awmTe nabopatopHoiit paboTbl.

1. O6bsicHUTe 06pasoBaHNe LBONHOrO ANEKTPUYECKOrO CNOS Ha rpaHuLLEe MeTan - PacTBOP, BO3HVKHOBEHME
3NeKTPOAHOro NoTeHumana.

2. YTo Ha3bIBAETCS CTaHOAPTHBIM 3NEKTPOAHBIM MOTEHLMANOM MeTanna?

3. Psag HanpsixeHuii MeTannos. Kakve BbIBOAbI MOXHO CAENATh U3 MOMOXEHNS MeTanna B psay HaNpPsKeHWA?
4. Y10 Ha3blBaeTCs rafbBaHNYEeCKUM 311EMEHTOM?

5. Tunbl ranbBaHNYECKNX 3NEMEHTOB: ranbBaHNYECKNA aneMeHT BonbTta, 9|K06I/I-,D,aHI/I3TI9I, KOHLI,eHTpaLI,I/IOHHbIIZ
ranbBaHWYeCKMU SNEMEHT. I"Ipleep,VlTe npuMepsbl.

6. Kak no doopmyne HepHcta onpenennTb 3Ha4YeHne paBHOBECHOMO 3/1IEKTPOAHOro NoTeHumnana metanna?
7. Kak paccuutbiBaetcs 9M1C ranbBaHn4eckoro anemeHTta?

8. B ueM oTnnyme ranbBaHn4eckoro anemeHTa dkobu-IaHnans ot anemeHta Bonbta?

Tema 6. Koppo3sns metannos.

Na6opatopHas paboTta "Kopposust metannos"

ConepxaHue nabopatopHoli paboThl: 03HAKOMIEHVE C Pa3NNYHBIMU BUAAMUN SNEKTPOXUMUYECKON 1 XUMUYECKOM
KOppO3u1 MeTanmnos.

Bonpocebl k 3awute nabopatopHoit paboTbl.

1. Yto Takoe koppo3ns metannos? Kakve suapl Koppoaun metannos Bl 3HaeTe?

2. B 4eM OTNIMYUS XUMWNYECKON 1 BNEKTPOXUMUYECKOA KOPPO3nmn?

3. Uto npeactaBnsiet coboii xumMmyeckas koppoans? B kakux cpefax oHa npotekaeT? MpuBeanTe npuMepbl U ypaBHEHUS
peakumii ra3oBOi KOPPO3UM U KOPPO3UM B HEINEKTPONUTAX.

PerucTtpaumonHblii Homep 10289265119 iy PAEKTPOHHBIH
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4. KakoB MexaHn3M 31eKTPOXMMMNYECKOR Koppo3nn? Buabl oenonspusaumm.

5. Cxema anekTpoxuMmyeckoi kopposmn. Kak HasblBaeTcsi MpoLecc 0TBOLA 9NEKTPOHOB C KATOAHbIX y4aCcTKOB Mpu
3NEKTPOXVMUYECKON KOPPO3nn?

6. KakoBbl MeTObI 3alMTblI METANNIOB OT KOPPO3UnN?

7. Kakve metannbl NPUMEHAIOTCS B KAYECTBE aHOOHbIX W KaTOOHbIX MOKPbITUIA Ha Xenese?

9K3ameH

Bonpochbl kK aKk3ameHy:

1. CoBpeMeHHas Teopus cTpoeHms atoma. KopnyckynspHO-BONHOBbIE CBOWCTBA dNIEMEHTaPHbIX YacTuL. YpaBHeHue e
Bpoiins. MNMpuHuun HeonpeneneHHoctu ei3eHbepra.

2. BonHoBas dpyHkums. YpaBHeHue WpeauHrepa.

3. KBaHTOBbIE YMCna: rnaBHoe 1 opbuTanbHoe. DHepreTUYecKne YpoBHMW 1 NMOLYPOBHN.

4. KBaHTOBbIE Y/CNA: MAarHUTHOE U CMMHOBOE. DHEPreETUYECKME YPOBHU, NMOOYPOBHU 1 opbutanm.

5. ®opMbI 3NEKTPOHHbIX opbuTanei: s-, p-, d- opbutanu.

6. MpMHLMNbI 3aN0NHEHNS aTOMHbIX opbuTanein aToMoB: npuHUMN MNaynu, npaemno XyHaa, NPUHUMN MUHUMYMa SHEPTUU.
7. MakcumanbHas eMKOCTb SHEPreTMYECKUX NOOYPOBHEN. DNEKTPOHHbIE CPOPMYbl CTPOEHMS aTOMOB 3/1IEMEHTOB.
Mpadonyeckoe n3obpaxeHne aNeKTPOHHOrO CTPOEHNS aTOMOB.

8. MNepuoguyeckmnin 3akoH (hopmynmposka) n nepuogmnyeckas cuctema .M. Mengeneesa. [epnoanMyHOCTb M3MEHEHNS
CBOWCTB 3/1IEMEHTOB.

9. Tunbl xuMnyecko cBa3n. OCHOBHbIE MONOXEHNA METOAA BaNeHTHbIX CBsi3el. KoBaneHTHas HenondpHasa xmMmmnyeckas
CBA3b.

10. KoBaneHTHas nonspHas XmMmnyeckas cea3b.

11. VloHHas xummnyeckas ces3b. BogopoaHas cBa3b.

12. Cnocobbl NepekpbIBaHNS 3NEKTPOHHBIX 06M1aK0B: O-CBS3U U TI-CBS3U.

13. Mmbpuansauns atomMHelx opbutaneit. Tunel rMbpuamsaumm opbutaneli n NPOCTPAHCTBEHHOE CTPOEHNE MOMEKY.
14. MeTon monekynsipHbix opbutaneit (MO JIKAO). OcHosHble nonoxeHusi metona MO JIKAO.

15. lNocTpoeHne sHepreTnieckux guarpamm Monekyn v onpeaeneHne KpaTHoCTM (Mopsaka) CBs3n B COOTBETCTBUN C
meTtomom MO JIKAO.

16. Xummnyeckas tepmognHammka. TepmoanHammyeckne oyHkumu. MNepBbiii 3aKOH TEPMOANHAMUKN. BHYTpeHHSAS aHeprus
CUCTEMbI. DHTaANbNUS.

17. 3akoH ['ecca n cnencTeme U3 Hero. Pacyet n3aMeHeHust aHTanbnnm peakunn. 3K3OTepMI/I‘-IeCKI/Ie n aHooTepmMnyeckmne
peakunn. OHTanbnus 06pa30|3aH|/m BelecTBa.

18. BTOpoOWi 3aKOH TepMoauHaMuKU. SHTponus. PacyeT nameHeHust sHTponun peakuun. MocTynart MNnaHka.

19. DHeprus Mmbbca 1 eé n3MeHeHWe B X04€ peakuuu. YCnoBrue caMmonponsBonbHOMO NPOTEKAHNS XUMUYECKUX PEAKLVA.
Cnocobbl pacyeTa aHeprum 'mb6ca. dHeprusi Mmbbca 06pasoBaHNs BELECTB.

20. XuMnuyeckas KnHeTuka. 3anaqy XMMu4eckon KuHetukn. CKOpOCTb XMMUYECKON peakLmu.

21. 3aB1CUMOCTb CKOPOCTM XMMMNYECKOW peakLmn OT KOHLEHTpauum 1 ot Temnepatypbl. KnHeTMYecKoe ypaBHEHME.
KoHcTaHTa ckopocTtu peakumm.

22. Xumnyeckoe paBHoBecure. KoHcTaHTa paBHoBecus. CMelleHne xummyeckoro pasHosecus. MNpuHunn Jle-LWaTense.

23. Crnocobbl BbIpaXXEHUS1 KOHLEHTPALMW PacTBOPOB.

24. KonnuratueHble CBONCTBa pacTBopoB. 3akoHbl Paynsa. Ocmoc. 3akoH BanT-INoddoa.

25. BooopogHbii nokasatens (pH).

26. N'moponus coneii. PasnuyHble npuMepbl rMaponnsa: rmaponns coneli, 06pasoBaHHbIX cnabblM OCHOBAHNEM U CUTbHOW
K1CnoToi, cnaboi KUCNOTOM U CUNbHBIM OCHOBaHWEM, cnaboil KUCNOTOR 1 cnabbiM OCHOBAHWEM.

27. [lncnepcHble CUCTEMBI: BEICOKOAUCTEPCHbIE, CPpefHeaMcnepcHble, rpyboamcnepcHble. CBOMCTBA KOMMOUIHbIX
pacTBOpOB.

28. OkncnnTenbHO-BOCCTaHOBUTENbHbIE peakunn. CreneHb okncneHus. Okucnutenn n socctaHosutenun. Meton
3NIEKTPOHHOIo 6anaHca.

29. Tunbl OKUCNNTENBHO-BOCCTAHOBUTENBHBIX PEAKLIUIA: MEXMONEKYNSPHBIE, BHYTPUMONEKYNSIPHBIE, peakLmu
CaMOOKVCNEHNS-CaMOBOCCTaHOBNEHNS (LMCMPONOPLVOHNPOBAHNS).

30. OnekTpoaHble noTeHumanbl. MexaHn3M BO3HUKHOBEHWS 3N1eKTPOAHOro NoTeHumana Ha rpaHyiue Metanni-pactseop.
31. BogopoaHsbiin anektpod. CtaHAapTHbIE 3NeKTPO4HbIE NOTeHumanbl. YpaBHeHne HepHcra.

32. Pan HanpsixxeHW MeTannos.

33. anbBaHW4ecknit anemeHT BonbTa.

34. ManbBaHWMYeckunii anemeHT Skobu-IaHnans.

35. KOHUEHTpaLMVOHHBIA ranbBaHnyeckuin anemeHT. 9C ranbBaHN4eCcKOro anemMeHTa.

36. Kopposus Metannos. XuMmndeckas v anekTpoxummuyeckas Kopposus. Cxema aneKTPOXUMMYEcKOon KOPpPO3N.
Lenonsipnsauns KucnopoaHas v BoAopoAaHas.

37. Koppo3sus npu KoHTakTe AByx MeTannos. Koppo3us npyu HepasHOMEPHOI aspaumm.

38. 3awmTa MeTannoB OT KOPPO3un. AHOLHBIE M KATOOHbIE 3aWUTHLIE METANNYECKME NOKPbITMS. MeTon NPOTEKTOPOB.
NHrmbutopsbl kopposuu.

39. OnekTponua pacnnaBoB 3EKTPONNTOB.
40. DnekTponu3 pacTBOPOB SNEKTPONTOB C HEPACTBOPUMBIM (MHEPTHBIM) aHOLOM.
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41. DnekTponu3 pacTBOPOB SNEKTPONNTOB C aKTUBHbLIM (PACTBOPMMbIM) aHOLOM.

42. 3aKOHbl 9NeKTponn3a.

43. Obwue ceoiicTBa MeTannoB. Cnocobbl NonyYeHns MeTansos.

44. OCHOBHble Knaccbl HEOPraHNYecknx coeamnHeHnin. OKCuabl: KUCNOTHbIE, OCHOBHbIE, aMdPOTEPHbIE, He3pas3nunyHble.
HomeHknaTypa v cBocTBa OKCWO0B.

45. OcHoBaHWs: knaccudpmnkaLums, HOMeHkKnaTypa 1 CBOMCTBa OCHOBaHMA. AMcpoTepHble rugpokcuasl. CTpyKTypHbIE
popMynbl OKCUOOB.

46. Knucnotbl: 6eckucnopogHble, kucnopoaconepxauwume. Ceoctea KMCNoT.

47. Conu: ocHOBHbIe, KUCTble, cpeaHne (HopMarnbHble). HomeHknaTypa, crnocobbl nony4yeHust conein. Xummyeckue
csowicTea conent. CTPYKTypHble PopMynbl Conen.

48. MNonnmepsbl. Knaccudprkauus nonMepos.

49. MeToapbl nonyyeHmna opraHn4eckmnx CUMHTeTn4eCknx nonnmmepos. I'Ion|/|Mepv|3au|/|ﬂ, nonukoHaeHcauusi. CteneHb
nonnMepunsaunn.

50. BaxHeliwme nonvmepsbl: NONM3TUNEH, NONMNPONUNAEH, MONUBUHUNXI0PUL, TEQRNOH (doToponnacT-4),
nonMMeTUIMeTakpunar.

CemecTp 4

TekyLU KOHTPONb

1. JlabopaTtopHble paboTbi

Tembl 12, 13, 14

Tema 12.

NabopatopHas paboTa "/IamepeHne KOHLEHTPALIMU TOKCUYHBIX ra30B B BO3yXe MpW NOMOLLM ra3oaHannsaTopa
"Monap-2".

CopepxaHue nabopatopHoli paboTbl: 03HAKOM/IEHNE C METOAOM OnpeaeNneHns KOHUEHTPaLUUW BpeaHbIX BELLECTB B
BO3OyXe.

C nomoLbio raszoaHanmsaropa "Monap-2".

Bonpockl k 3awmTe nabopatopHoiit paboTbl.

. CocTaB u cTpoeHue atMocdepbl.

. 3arpsasHeHne atmocaepsl

. Bnabl 3arpsisHeHns atMocapepbl MO MCTOYHMKY NpoUcxoxaeHus. MNpumeps!.

. Bugbl 3arpsisHeHns atmocgepbl no macwrtaby. Mpumeps..

. Bugbl 3arpsisHeHnst aTMocdoepbl No arperaTtHoMy cocTosiHuto. Mpumepsi.

. OCHOBHbIE MCTOYHMKM 3arps3HEHUS aTMOCCHPEPHOro BO3OyXa.

. Y70 Takoe amuccna?

. OTnnyne ammnccun ot MMMUCCUK.

. NpuHumn pelicteng razoaHanunsartopa "lMNonap-2"

10. YCTPONCTBO 3N1EKTPOXMMNYECKOrO AaTHuka.

11. Nonatne MNAOK, Mopor 1, Mopor 2.

Tema 13.

NabopatopHas paboTa "OnpeneneHne XecTkocTh Boabl".

CopepxaHune nabopatopHoli paboTbl: 03HAKOM/IEHME C METOAOM onpeaeneHns obLei XecTKoCTU BOAbl TUTPOBAHNEM.
Bonpocebl k 3awute nabopatopHoit paboThbl.

. XecTKoCTb NpMpoaHbIX BOA.

. Bunbl xecTtkoctu: obwas, kapboHaTHas, HekapboHaTHas, yCTpaHseMas, HeycTpaHsemas.

. EAnMHMUbI XecTkocTu.

. NcTo4Hukm conen xecTkocTu.

. Knaccndoukaums npupoaHbix BOL MO BENNYMHE XECTKOCTH.

. Cnocobbl yCTpaHeHNs XXEeCTKOCTU.

. MeTton ocaxpaeHus

. VIoHHbI 0BMeH.

. CyWHOCTb TUTPUMETPUYECKOrO METOLA ONPenENeHuns obLLei XecTKOCTU NPMPOLHBIX BOA.

10. HopmupoBaHue kadecTsa BoAbl MO 06Lei XeCTKOCTH.

Tema 14

Na6opatopHas paboTta "OnpeneneHne conepxaHusi ocTaTo4yHOro xnopa B Boae".

CopnepxxaHue nabopatopHoi paboTbl: 03HAKOMNEHUE C METOLOM ONPeAeNeHNs COAePXaHns OCTaTOYHOro Xnopa B Boae
nocne ee ne3vHMUUMPOBaHUS.

Bonpochl k 3awmTe nabopatopHoi paboTbl.

1. TOoKCUYHbIE MPUMECH B MUTLEBOM BOAE.

2. VICTOYHVKYM NOCTYMNNEHUS TOKCUYHBIX MPUMECEN B BOLY.
3. MeTobl KONMYECTBEHHOrO onpeaeneHus.

4. XnopupoBaHue BoAbl.

5. Peakuuu, npoTekatowme npu xnopupoBaHmu.
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6. MNoTeHumanbHas aKonormyeckas onacHOCTb XIOPMPOBaHNS BOAbI.

7. VlonomeTpuyeckmii MeTon onpeaeneHnsl CONepXaHns OCTaTOYHOro Xnopa B BoJe.
8. AnbTepHaTnBHble MeTobl 06e33apakuBaHns BOLbI.

9. BblyncneHue cogepxaHns oCTaTo4HOro Xopa B BOAE.

10. HopmupoBaHme kadectsa BoAbl MO OCTATOYHOMY X/IOPY.

2. TectupoBaHue

Tembl 10, 11, 12, 13, 14

[MpyMepbl TeCcTOBbIX 3a8aHn

1. Okonorus - 310 Hayka

+: 0 B3aMIMOOTHOLIEHNM OPraHM3MoB Mexay coboi 1 ¢ okpyXatolein cpenon (B TOM Ycne MHOroobpasue B3arnMOCBA3ei
UX C OpYyrMn opraHmamamiu n coobuiecteamm)

-1 0 XXVMBOTHOM Mupe
-1 0 3eMHOI atMocdepe, ee CTPOEHWU, CBOMCTBAX M NPOUCXOOSIWNX B HEN npoLieccax

-1 0 3aKOHax B3aMMOOTHOLIEHUS BUOCEPDI U YENOBEYECTBA, YENOBEYECKMX MOMYNSLMIA

2. KT0 13 HMXe nepeyvmcneHHbIX y4eHbIX BBEM B HAYKy TEPMUH "akonorns"?

-: B.BepHanckuin

+: 3.l'ekkenb

-2 A.TeHcnu

-: K0.JInbumx

3. B coctae atMocdbepbl BXOANT ...

+: Tponocdepa

- rnppocagoepa

-: nepgocdoepa

- nuTocdepa

4. Buocghepa 0THOCUTCS K

+: rnobanbHol aKocucTeMe

- Me3oakocucteme

- MUKpO3KOCHCTEME

-1 Makpoakocucteme

5. Yrnepon BbIXOAMT M3 KPYroBOpOTa BELLECTB, 006pa3ys 0cafoyHble Nopobl, B OOpME ...
-1 cynb@ara KanbLms

- HUTpara Kanbuus

+: KapboHara KanbLus

-1 Cynbgompa Kanbuus

6. CywHocTb yyeHus B. BepHanckoro 3akno4yaercs B ...

- BblAENEHNM MaBHbIX 9KONOrMYeCKMx npobnem

-2 BblAENEHNN OCHOBHbIX (PYHKLIMIA NUTOCCDEPDI

-: MPU3HAHWMW NCKITIOYNTENBbHOM PONK NOYBbI B NpeobpasoBaHny obnvka nnaHeTh

+: MPV3HAHUN UCKITIOYUTENBHON PO XMBOrO BELECTBa, Npeobpasyiollero obnuk niaHeTsl
7. Cnctema, cocToswas 13 opraHn3mMoB pasHbix BUAOB U cpeabl 0buTaHus, ocywecTenstowasi 0bMeH BeWweCcTBOM U
SHeprven Mexay HUMK -3To

+: 3KocucTema

-1 6uoueHo3

-1 aKoTon

-: BmoreoLeHo3

8. lNpouecchbl, xapakTepHble AN NPUPOLHbLIX 9KOCUCTEM:

- Ipo4yLmMpyeT 1 pacxogyeTt AMOKCUA yrnepona npu cXuraHum nckonaemoro Tonnmea

-1 NoTpebnsieT n NpeobpasyeT SHEPruio UCKONMAEMOro UK SAEPHOr0 TONIuBa

-: pacxonyeT n npeobpasyeT opraHnyeckoe BewecTBo 6e3 HakonneHns

+: monyyaeTt, npeobpasyeT, HakanIMBaeT COMHEYHYIO SHEPT IO

9. lpynna opraHn3moB, NPeACcTaBUTENN KOTOPOK B B1MOreoLeHo3e HaunHaoT NPeobpasoBaHNE CONHEYHON SHEPTUM,
Ha3blBaeTCs

-1 penyueHTamm

- KOHCYMeHTamm | nopsaka

-: KOHCyMeHTamu [1 nopsigka

+: NpoayueHTamm

10. Ha kaxA0oM npeablaylwem TpohriyeckoM YpoBHE KONM4YecTBo BroMacehl, CO34aBaeMoi 3a e AMHNLY BPEMEHN, ...
+: Bonble, YeM Ha nocneayowem

- MéHblUe, YEM Ha rnocnenyowem

-1 MOCTOSIHHO MeHsieTCH
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-1 XapakTepmayeTcs NOCTOSAHCTBOM
11. MNepBOMCTOYHMKOM SHEPTM B MPUPOLHBIX HA3EMHbIX 3KOCUCTEMAX 1 arpoaKoCUCTEMAX ABNSETCA(IOTCS)...
-1 Yenosek

-: pacTeHus

+: ConHue

-: 3emns

12. Ecnm coobLLecTBO CyWeCTBYET B ONTUMANbHBIX YCIOBUSIX CPELbl, TO OHO ...

-: He UMeeT NpenMyLLecTB Nnepes Apyrumn cooblecteamu

-: He KOHKYpeHTocnocobHo B 6opbbe ¢ apyrmm coobiiecteamm

-1 XapakTepuayeTcs yrHeTeHneM XnsHegesaTenbHOCTH

+! UMEEeT MpenMyLecTBa nepen ApyruMu coobliecTsamm

13. MoHsTME 0 MIMMUTUPYIOWIMX chakTopax padpaboTan

-: K. Tumnpsazes

+: B. Wendhopna

-1 H. Peiimepc

-: b. KommoHep

14. CBoINCTBO BULOOB NpucnocabnmeaTbCs K TOMY MU MHOMY AManas3oHy konebaHuii goaktopa cpefpl - 370...
+: aKonornyeckas nnacTm4HoOCTb

-: akonormyeckoe TpeboBaHne

-1 9KONOrM4eckuin pag

-1 9Konormyeckas Huwa

15. Monynaums - 3T0 COBOKYNHOCTb OCO6E(A ...

-: ABYX 6nun3kmx no TpeboBaHMsIM K BUOTOMY BUAOB, MPOXMUBAIOWMX HA ONPEeAENEHHON TeppUTOpUn

-1 pasHbIX BULOB, CBA3AHHbIX MULEBbIMM B3aNMOLEACTBUSMU

-: pa3HbiX BUAOB, MPOXMBAOWYX B Npeaenax obuein tepputopumn

+! 0QIHOro BMAa, kotopas obnapaet obwmM reHoOHLOM 1 3aHMMAET ONpPeaenéHHY TEPPUTOPUID

16. [MpomblwneHHas (MHXeHepHas) aKonorus...

+: U3y4aeT BAUSHNE NPOU3BOACTBEHHON AEATENbHOCTU HA NPMPOLY W BAUSHWE NPUPOLHbIX YCNOBMIA Ha
PyHKLIMOHMPOBaHME NpeanpusTuia

- BbISIBNSIET 06LWMe 3aKOHOMEPHOCTU OpraHn3aumm XusHu

-2 MccnenyeT OCHOBbI B3aMOLENCTBUS OpraHnu3ma 1 cpeap

-1 M3y4aeT CTPYKTYPY Y OVHAMUKY aHTPOMO3KOCUCTEM

17. Skonornyeckoe MMPOBO33PEHNE CMELMANMNCTOB BblpaxaeTcs Yepes NpopecCnoHanbHblil BKNaa B ...

+: ONTUMU3ALNIO B3AMMOOTHOLEHUI B cucTeMe "oblwecTso - npupoaa”

-1 HAUMOHasbHbIE 9KONOrNYeckre NpoeKThl

-2 MakCrMmasnbHOe 1CMnosb30BaHNe Nprpoapl

-2 MeXAyHapoOHbIe 3KONOrnMyeckre NpoekThl

18. JlokanbHble O4MCTHbIE COOPYXEHMS NpeaHasHadYeHbl 4ns

+: 06€3BPEXMUBAHNS CTOYHBIX BOL

-: anbHeNWero NCnob30BaHNs CTOYHbIX BOA B MMTbEBOM BOAOCHAOXEHUN

-1 MICNONb30BaHMSA CTOYHbIX BOL B NAPOCKNOBbIX YCTAHOBKAX

-2 CMELIEHNS CTOYHbIX BOA C YCOBHO ? YACTbIMU CTOYHLIMW BOLAMM

19. Hanbonee coBepLIEHHbIMY annapaTtamy O4MCTKU ra30oB OT B3BEWEHHBIX B HAX YACTML, MbIAW 1 TyMaHa SABASIOTCS ...
-: NeHHble annaparsl

-1 a3POTEHKM

-2 TKaHeBble OUNbTPSI

+: 9NeKTPOPUNbTPbI

20. [1ng o41CTKM TOMOYHOrO rasa OT AMOKCMAA Cepbl MOryT OblTb MCNOMb30BaHbI CyNbGIUT KanbLms, U3BECTb N KUCTTOPOL,
BO3.yXa, Npu 3TOM 0bpasyeTcs ...

-. rmgpokceung Kanbuma

-: Buokanbumii

+: runc (cynbdpat Kkanbuus)

-1 Xnopua Kanbums

21. OcaxeHune YacTuL, Nbinn NoL LEACTBUEM LEHTPOOEXHbIX CUM U CUMbI TAXECTW NEXNUT B OCHOBE PaboThl...
-2 TyMaHOynoBuTenem

+: CYXWX NblNeynoBUTENEN

-1 MOKPbIX Mbleynosutenew

-1 3NeKTpoUnNbTPOB

22. K anbTepHaTBHbIM UCTOYHMKAM SHEPrn OTHOCSTCA
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-1 U3BECTHSK

- NIPUPOLHbIV ras

+: BUosHeprus

+: COMHEeYHas aHeprus

-2 HeTb

23. 9konoro-61Monornyeckoe 3Ha4eHMe 030Ha Kak KOMMOHEHTa aTMOChepPbl 3aKYaETCS B €10 CNOCOBHOCTH ...
-1 NOBbIWATL CTABUNBHOCTb K1CNopoaa

- HEMTPann3oBatb KNCNOTHbIE 0Ca KN

+: nornowarb ynbTpaguonetosoe nsnydyeHne ConHua

-: CTMMynMpoBaTb obpasoBaHne LOXAeBbIX 06nakos

24. Hukenb, XpoM, NonuxnopbreHnbl SBNSIOTCS ...

-: UHrMbrTopamn

+: KaHUeporeHamu

- IMMyHOMOAynsaTopamu

-1 CTUMyNATOpamm

25. Heobx0amMbiM yCNOBUEM LS YCTAHOBNEHNS 9KONormyeckux Hopmatueos MNAB vunn NOC sensetcs.
+: UHBEHTapu3aumst ICTOYHUKOB BPEeAHOro BO3OENCTBINS Ha OKPYXaloLyto cpeay

-2 061eCTBEHHbI 3KONOrMYecknii KOHTPONb 3a paboTol NpeanpusaTAi

-1 9KONOrMYeckoe cTpaxoBaHue obbekTa BO3AENCTBUS HA OKPYXatoLyo cpeay

-1 9KONorn4eckoe ayavpoBaHue npeanpusaTmmi

3. KoHTponbHas pabora

Tembl 10, 11,12, 13, 14

1. HopMmpoBaHue kavecTsa Bo3ayxa

1.1. TeopeTtuyeckas 4acTb

MNon ka4ecTBOM aTMOCCHEPHOrO BO3a4yXa NOHMMAIOT COBOKYMHOCTb CBOWCTB atMocepbl, onpenensiowyo cTeneHb
BO3LENCTBMS (PUINYECKIUX, XMMNYECKUX U B1ONOrMyYeckrx oakTopoB Ha NIOAEN, PACTUTENbHbIV 1 XMBOTHbIA MU, a
Takxe Ha marepuasnbl, KOHCTPYKLMM U OKPYXaIoLWyo cpeay B LIENOM.

Hopmatusamu kayecTBa BO3ayxa OnpeneneHbl LoNyCTMMbIE Npeaenbl COAepXaHnsa BpeaHbIX BEIWECTB Kak B
NPON3BOACTBEHHO, Tak 1 B CENUTEBHOI 30HE (NpeaHa3HaYeHHON Ans pasMeleHnst XUnoro ooHaa, obLWeCcTBEeHHbIX
30aHWIA N COOPYXEHWNIA) HACENEHHbIX MyHKTOB.

MpenenbHO [ONyCTMMAst KOHLIEHTpaLMs BPeAHOro BellecTsa B Bo3ayxe paboueit 3oHb! (MOKp3) - KoHUeHTpauus,
KoTopas npu exenHEBHOM (KpoMe BbIXOAHbIX AHel) paboTe B TeueHve 8 HacoB, UK Npu APYro NPOAOIKUTENbHOCTA, HO
He 6onee 41 yaca B HeeNto, Ha NPOTAXEHNM BCero paboyero ctaxa He LOMXHA Bbi3biBaTb 3abonesaHns nnm
OTKJIOHEHMSI B COCTOSIHUM 300P0BbS, 0B6Hapy>XMBaeMble COBPEMEHHBIMU METOAAMU UCCIe[0BaHNS, B npouecce paboTbl
UNU B OTAANEHHbBIE CPOKUN XM3HU HACTOALErO U NOCNEOYOWEro NOKONEHWIA.

CoBepLeHHO HegoMyCTUMO CPaBHNBATb YPOBHU 3arpsi3HEHNs cennTebHo 30HbI ¢ ycTaHoBneHHbIMM MOKp3, a Takxe
rosopuTtb 0 MOK B BO3-4yxe BOODLLE, HE YTOUHSIS, O KAKOM HOPMATMBE ULOET Peyb.
Mo paHHbIM Tabnuubl 1 paccunTtath:
1) koadppuumneHT npesblweHns MNOKce no i-toMy nHrpeameHty (qi);
2) N3A (li) oToenbHbIM UHFPELMEHTOM;
3) HOMep i-TOro MHrpeaneHTa B NopsiaKe yMeHblueHus li (BbINONMHUTL paH-XnpoBaHWe 3arpasHSIoWwmx BewecTs). Ykasatb
anbornee onacHbIi N3 NATY UHIPEOUEHTOB.
) BennumHy KUBAS. YkasaTb ypoBeHb 3arpsa3HeHns atMocqepHOro Bo3ayxa;
) paccuutaTtb BKiad Kaxaoro 3arpsisHsolero BelecTsa B 061MiA ypoBeHb 3arps3HeHnst aTMocaepsl.
MpenctasuTb BCE pacyeThl.
PesynbTaThl pacyeToB 0pOpMUTL B BULE TabnuLpl 2.

3auer

Bonpochl k 3a4eTy:

1. Npexnmet 1 3anayn akonoruun. CTpykTypa akonoruu. iIctopusi cTaHOBNEHMS 9KOMOMMM Kak Hayku.
. MonynsaunoHHo-BNAOBOI ypoBEHb Bronornyeckoi opraHuaauun. Monynsiuuu.

. OKOCMCTEMHbIV YPOBEHb. 3KONOrMYecKne CUCTEMBI.

. OCHOBHbIe 3KONOrn4yeckne PakTopbl cpembl.

. Numntupyrowme akonornyeckme hakTopsbl.

. Obuwas xapaktepuctuka 6uocgepbl. OCHOBHbIE cBocTBa Brocdepsl. YueHue BepHanckoro.
. OBonoumsa buocgepsbl. Hoocopepa.

. KpyroeoporT BewecTts B 6uocdepe

. BuocounansHas npupoaa YenoBeka 1 aKoNorus.

10. Lemorpacpuyeckune npobnemol nnaHeTbl 3emis

11. Knaccungoukaums OCHOBHbIX BULOB @aHTPOMOreHHbIX BO3AEACTBUIA Ha atMochepy

12. [nobanbHble U pernoHasnbHble 3KONOorMyeckne NocneacTeuMs 3arpsa3HeHns atMmocdepbl. HapylueHrne 030HoBOro cnos
3emnu. ObpasoBaHMe cMora B ropoJickoi atMocdoepe. MapHMKOBbIA 3dpdeKT. BbinaaeHne KUCNOTHLIX O0XAEN.

H
4
5
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13. 3arpssHeHne rugpocdepbl. Buabl 3arpsasHeHmnst Bogbl. OCHOBHbIE UCTOYHVKUN 3arpsSi3HEHUSI MOBEPXHOCTHbIX 1
Nnoa3eMHbIX BOA.

14. ODkonornyeckme NOCNEACTBMSA 3arpa3HeHns rugpocdpepsl. MictoweHme noa3eMHbIX U MOBEPXHOCTHBIX BOA,.
15. OCHOBHbIE BUAbI aHTPOMNOreHHOro BO3AENCTBUSA HA NoYBYy. Buabl Mcnonb3oBaHms noys. Oposuns MoYB.

16. 3arps3HeHUst NOYB NECTUUMAAMU U MUHEPANbHBIMU YO0BPEHNSAMM.

17. 3arpssHeHne buocgepbl 0TX04aMM NPOU3BOLCTB 1 NOTPebNEHNS.

18. dunsnyeckoe n bronornyeckoe 3arpsasHeHne brocdepsbi.

19. OkcTpeMasbHble BO3AeNCTBUS Ha Brocdpepy. BosneicTeme Ha Brocdpepy TeXHOrEHHbIX 3KONOrMYeckmx kaTacTpod.
20. BnusiHne ypbaHusauum Ha buocdepy.

21. BnnsiHne MoHU3NpyoLLEero nany4yeHns Ha 06 bekTbl OKpyXatolei cpeabl.

22. 3arps3HeHune okpyxaioLen cpeabl NOANLMKIMYECKUMIM apoMaTieckumm yrnesogoponamu (MAY) n guokcuHamm.
23. 3arpsisHeHne brocdepbl TAXENbIMU MeTannamu.

24. .BnusiHne 3arpasHeHns okpyXaruein cpeibl Ha 340p0Bbe Yenoseka

25. TpaHcnopT 1 okpyxatowas cpena. Metonbl 3awwmTsl aTMOCHEPHOro BO3ayxa OT 0TpaboTaBLLMX ra3oB aBToMobunei
26. DHeprus - NOUCK NOAX040B, MPUEMNEMbIX 4151 OKPYXatoWwen cpelbl U pa3Butus

27. HeTpaavumnoHHble MeToabl NPON3BOLACTBA SHEPTUM

28. DKONOrM4ecKunii KpU3nc 1 NyTn BbIxo4a 13 Hero.

29. HopMumpoBaHue ka4yecTsa oKpyxatowen cpebl.

30. MpupoaHble pecypchl U UX Knaccuukaums.

31. OCHOBHblE NPUHLMMbI 1 HAMPaBAEeHNU PaLMOHaNbHOMO NPUPOLOMNONb30BaHUS.

32. MecTo 1 ponb NpPUPOLHO-PECYPCHOro NOoTeHLMana B passuTnm 1 pasmelleHnm Npon3soanTesbHbIX CUST.
33. OCHOBHblE NPUHLMMBI SKOHOMUYECKOrO MEXaHU3Ma NPMPOLONONb30BaAHMS 1 OXPaHbl OKPYXaloWwein cpebl.
34. VICTO4HUKM 3KONOrM4ecKkoro npasa.

35. [ocynapcTBeHHas aKonormyeckas skenepTnaa. KONorn4eckmin KOHTPOsb.

36. N'ocynapcTBeHHble opraHbl OXpaHbl OKpyXatowen cpebl.

37. OueHka Bo3aericTems Ha okpyxatowyio cpeny (OBOC) n akonornyeckas akcneptuza.

38. BKonormyeckuin MeHeOXMeHT, ayanT n ceptudpmkaums.

39. BKONOrM4ecKnin MOHUTOPWIHT.

40. DKONOrM4ecknini KOHTPOIb 1 OBLWECTBEHHbIE 3KONOrMYECKNE ABUXEHNS.

41. lOpnanyeckast OTBETCTBEHHOCTb 3a 3KONOrMyYeckre npaBoHapyLeHus!.

42. OCHOBHblE HaMnpaBneHNs UHXEHEPHON 3alnTbl OKpyXatowen cpedbl. BuotexHonorus.

43. ManooTxofHble 1 pecypcocbeperatolme npons3BoacTBa.

44, 3awuta atMocgepbl OT 3arpsa3HeHuiA.

45. 3awwuTta rugpocepbl OT 3arpsI3HEHWNIA.

46. 3awmTta nutocgepbl OT 3arpa3HEHNIA.

47. 3awmTa okpyxarollei cpeapl 0T 0TXOLOB MPOM3BOACTBA U NOTPebneHns.

48. buoTtexHonoruyeckne npouecchbl: O4MNCTKA CTO4YHbIX BOL4, yTUNN3aunsa teBepabix ObITOBbIX 0TX040B, BOCCTAHOBJIEHNE
3arps3HeHHbIX No4B

49. MexayHapoaHoe COTPyAHMYECTBO B 061acTy 3alUMThl OKpyXatowei cpeabl.
50. OCHOBbI 3KONOrMYECKOo 6e30MacHOCTM M KOHLENLUMS YCTONYMBOro passutus Poccun.

6.4 MeTonunyeckue matepuanbi, onpeaensiioLLme npouenypbl OLLeHNBaHUSI 3HaHUN, YMEHUIA, HAaBbIKOB 1 (UNK)
onbiTa AesiTe/IbHOCTU, XapaKTepu3yLLLMX aTanbl POPMUMPOBAHMSA KOMMNETEHLMN

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

Insa 3avéra:

56 6annos v bonee - "3a4TeHo".

55 6annos n 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 oueHUBaHUS 3HAHWUN, YMEHUN, HaBbIKOB U (W) onbiTa Ortan | KonnyectBo
KOHTpOns DesTeNIbHOCTU, XapaKTepu3yHoLLLUX aTanbl popMUpoOBaHMsi KOMMETEHLUIA 6annos
Cemectp 3
TeKyLUi KOHTPOb
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
TecTtnposaHue [TecTnpoBaHue NPOXOAUT B MUCbMEHHOW DOPME MK C NCMONb30BaHUEM
KOMMblOTEPHbIX cpeacTs. Obyyatowmiicss nonyyaeT onpenenéHHoe Konm4ecTso 1 10

TECTOBbIX 3a4aHuli. Ha BbINONHEHWE BbIOENSETCS (DUKCMPOBAHHOE BPEMS B
3aBMCUMOCTHM OT KOonnyecTBa 3ataHuii. OLeHKa BbICTABASIETCS B 3aBUCMMOCTY OT
NPOLEHTA NPABWUILHO BbINONHEHHbIX 3a4aHNA.

KoHTponbHas [KoHTponbHas pabota NpoBOAWTCS B Yackl ayaMTOpHOM paboTbl. Obyvatowmecs
pabota nonyyarT 3a8aHus Ans NpoBEpPKU YCBOEHUS MPoaeHHOro MaTepvana. Pabota 2 20
BbIMOJIHSIETCS B MMCbMEHHOM BUaE U caaéTcs npenopasatento. OueHnBarTes
BnafeHne maTepranoMm no TemMe paboTbl, aHANUTUYECKME CMOCOBHOCTM, BafeHve
MEeTO4aMM, YMEHUS 1 HABbIKW, HEOBXOAMMbIE [Jis1 BbINONHEHUS 3a0aHUA.

NabopatopHble (B ayantopun, ocHaWéHHON CooTBETCTBYOWMM 060pyaoBaHMeM, obyyatowmecs
pabothl NPOBOLSAT y4ebOHbIe SKCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 3 20
NpPakTUKO-OPUEHTUPOBAHHbBIX TexHonorni. OLeHMBaKOTCS 3HaHWe maTepuana u
YMEHWE MPUMEHSATb ero Ha NpakTWKe, YMEHUS 1 HaBbIKK Mo paboTe ¢
o6opynoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHO obnacTu.

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

CemecTp 4
TekyLLUA KOHTPONb

NabopaTopHble |B ayantopum, OCHALLEHHO COOTBETCTBYIOWMM 060pyLoBaHNeM, 0byyatolmecs
pabothi MPOBOASAT y4ebHbIe SKCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 1 20
NPaKkTUKO-OPUEHTUPOBAHHbBIX TexHoNnoruni. OLueHMBaKOTCA 3HaHNe maTepuana u
YMEHUE MPVMEHSATb Ero Ha NpPakTVKe, YMEHUS 1 HaBbIKK Mo paboTe ¢
o6opynoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHO obnacTu.

TectupoBaHue |TecTnpoBaHue NPOXoanUT B MMCbMEHHON GOOPME NN C NCNONb30BaHUEM
KOMMbtoTepHbIX cpeacTs. Obyyatowuniics nony4aet onpeaenéHHoe Konm4ecTso 2 10
TECTOBbIX 3afaHUI. Ha BbINONHEHME BbIAENSETCS (OMKCUPOBAHHOE BPEMS B
3aBMCUMOCTU OT KonmyecTBa 3agaHuii. OueHka BbICTaBNSIETCA B 3aBMCMOCTN OT
npoLueHTa NPaBuIbHO BbINOIHEHHbIX 3a0aHUA.

KoHTponbHas |KoHTponbHas pabota npoBOANTCS B Yackl ayantopHoi pabotbl. Obyyatowmecs
paboTa nonyyaroT 3afaHns Onsi NpoOBEpPKU YCBOEHUS MpoiaeHHoro Matepuana. PaboTa 3 20
BbINOSIHAETCS B MUCbMEHHOM BUAe n coaétcs npenogasartento. OueHnBalTcs
BrafeHne matepuanom no teme paboTbl, aHANUTUYECKME CMOCOBHOCTY, BNaaeHne
MEeToaMu, YMEeHMs U HaBbIKW, HeOOX0AUMbIE AN BbINOMHEHWS! 3a0aHWiA.

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

7. NepeyeHb OCHOBHOW U [ONONHUTENLHON Y4eOHOW NUTepaTypbl, HEO6XOAUMOW ANt OCBOEHUS AUCLUMNINHDI
(momyns)

7.1 OcHoBHas nuTeparypa:

1. MaprtbiHoBa T.B. HeopraHnuuyeckas xumns : yuebHuk / T.B. MapTbiHoBa, W.U. CynoHuukas, 10.C. Areesa. ? M. :
NH®PA-M, 2017. ? 336 c. + Jon. matepransl [OneKTpoHHbIN pecypc; Pexum goctyna http://www.znanium.com].
(Bbicwee obpasoeaHue: bakanaspmar). www.dx.doi.org/10.12737/25265. - Pexum goctyna:
http://znanium.com/catalog/product/648408

2. Mnunka H.J1. Obwas xumuns: yuebHmk ons 6akanaBpos, CTyn. HEXMM. crel. By30B / nog pea. B.A. Monkosa, A.B.
Babkosa. - 18-e nsna., 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 2k3.)

3. Pasymos B.A. 9konorus : y4eb. nocobue / B.A. Pazymos. M. : IHDPA-M, 2018. ? 296 c¢. ? (Bbicwee obpa3oBaHue:
Bakanaspwar). - Pexum goctyna: http://znanium.com/catalog/product/951290

4. Hukudpopos J1.J1. Skonorusi: y4ebHoe nocobue//1.J1.Hukundopos - M.: HALL MHOPA-M, 2015. - 204 ¢.: 60x90 1/16. -
(Bbicwee obpazosaHue: bakanaepuar) (Mepennét) ISBN 978-5-16-010377-8 - Pexxum goctyna:
http://znanium.com/catalog/product/486270

PerncrtpaumoHHbin Homep 10289265119
Crpanunua 20 13 24.




Mporpamma aucumnanHbl "Xumunsa n akonorms"; 23.03.03 Skcnnyatauns TpaHCNOPTHO-TEXHONOMMYECKNX MALWWH M KOMMNEKCOB; AOLEHT, K.H.
(moueHT) Cuvnnenb U.41. | Beoywmii Hay4HbI COTPYAHWK, K.H. Pasdynnvnd 0.1,

7.2. [lononHuTenbHas nuteparypa:

1. OCHOBbI XUMUW [ONEKTPOHHBIN pecypc]: yuebHuk / B.I'. iBaHoB, O.H. 'eBa. - Mocksa : KYPC: HALL MIH®PA-M, 2014. -
560 c. - ISBN 978-5-905554-40-7 - Pexum poctyna: http://znanium.com/bookread.php?book=421658

2. Motanos A.Ll. 3xonorusi: YuebHuk / Motanos A.L. - 2-e nsg., ucnp. v gon. - M.: HALl MIH®DPA-M, 2016. - 528 c.:
60x90 1/16. - (Bbicwee obpasosaHue: bakanaspuat) (Mepennét) ISBN 978-5-16-010409-6 - Pexxum gocTyna:
http://znanium.com/catalog/product/487374

3. KoposuH H. B. O6was xumus [TekcT] : yuebHuk ans By3os / H. B. KoposuH . 9-e n3a., nepepab .Mocksa : Boiclas
wkona, 2007 . 557 c. (Mobenuntens KoHkypca y4ebHukoB) . Mpun.: ¢. 535-542 . Mpugp MO . B nep . ISBN
978-5-06-004403-4 (38 ak3)

4. AnekTpoxmmus. Metoanueckume ykasaHus k nabopatopHeiM pabotam/ Cunnenb W.4., MaspwH IM.B., OeHucosa T.P.,
XaputoHoBa E.A. - Ha6. YenHbi: HUUM KDY, 2016, 35 c. (200 k3. Ha Kady. XvMum 1 3Konorum)

5. Okonorus. YyebHoe nocobue / Coctasutenu: LeHncosa T.P., WapagytauHos P.H., Cunnens W.4., MaBpuH I.B. -
HabepexHble YenHbl: 3a.-nonurpadd. ueHtp HYU(P) K(M)DPY, 2018. - 84 ¢.(50 ak3. Ha Kad. XMUM 1 3KONOTK)

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

OcHoBbl xuMun. MIHTEPHET-y4ebHMK. - http://www.hemi.nsu.ru/
Poccuiickoe akonornyeckoe chenepanbHoe nHgopmaumoHHoe areHtcteo MIMP Poccun - hitp://www.refia.ru/
OnekTpoHHble pecypcbl Xnummnyeckoro nHetutyta KAOY. - http://www.kpfu.ru/main_page?p_sub=12946

9. MeToguyeckue ykasaHus oisi 06yyaroLLLUXCA MO OCBOEHUIO AUCLUNUHBI (MOAYNS)
Bupg pa6ot MeTtoauueckme pekoMeHpaLmmn

nekuum B x04e NeKuMOHHbIX 3aHATUIA PEKOMEHOYETCS TIWaTeNbHO KOHCMEKTMPOBATL N3y4YaeMblii
matepuan. Cnegyet obpallaTb BHUMaHWE HA TEPMUHbI, DOPMYIMPOBKHM, pacKpbiBatowme
COLepXaHue Tex UM NHbIX MPOLLECCOB, MEXaHN3Mbl XVMUYECKMX PeakLni, HOMEHKNATYPY
COEOMHEHNI, NPaKTUYECKYI0 3HAYMMOCTb M3y4aeMblX BOMPOCOB.Hannume xopowmx coBCTBEHHbIX
KOHCMEKTOB NEKLWMI - BAXHOE YCOBME YCMELHON NOArOTOBKU K 9K3aMEHY.

nabopatopHble | PaboTa Ha nabopaTtopHbIX 3aHATUAX NPEnNnonaraeT BbiNONHEHNE SKCNIEPUMEHTANBbHOM YacTw,
pabothl aHanM3 1 ogPOPMNIEHNE MOMYYEHHBIX PE3YNbTATOB, 3alMTy nabopaTopHOi paboTbl, akTUBHOE

yyacTtve B guckyccusix. [Mpu nogrotoske K nabopatopHbiM paboTam cnegyeTt Ucrnonb3oBaTh

MeToOUYecKme yKkasaHus o OUCUMIIMHE, KOTOPblE BblAAOTCS HA 3aHATUSA B SNEKTPOHHOM BULE B

KOMMbIOTEPHOM KNacce nnv B 6yMaxHOM UCMOMHEHNMW B 0BbIYHON ayanTopun.

K BbINONHEHWIO 9KCNEPUMEHTANBbHOM YacTu CTYLEeHT OONYCKaeTCs NOCne KONNokBMyMa, NporpamMma

KOTOPOro U3N0XEeHa B METOANYECKMX YKasaHUsx K nabopaTopHbiM paboTtam.

camocTosiTenbHasi | CamocTosTensHyto paboTy cnefyeT HavaTb cpasy Xe nocne Nepeoi NeKUMn 1 NoyYeHns

pabota y4yebHo-MeToamn4eckrx Matepmanos. KOHTPONb pe3ynbTaToB BHEAYAMTOPHON CaMOCTOSITENbHOM
paboTbl HA y4EOHBIX 3aHATUSIX MOXET NPOXOAMTb B YCTHOW, MUCbMEHHON U CMELIAHHOW CHOpME.
CamocTosiTenbHas paboTa CTy[eHTOB Mo Kypcy BKoyaeT B cebs npopaboTky 1 ycBOeHWe
KOHCMEKTOB NEKLWI; n3yyeHue y4ebHOM U MeToAMYECKO NuTepaTyphbl, BKIoYas
MHCpOopMaLOHHbIe 06pa3oBaTenbHbIE PECYPCHI (3N1EKTPOHHbBIE YYEOHVKM U MeToAMNYeCcKMe
nocobus); NoAroToBky kK nabopaTopHbIM pabotam 1 0POPMIEHUE OTYETOB; PeLleHre 3aaad 1
BbIMOMIHEHWE YNPaXHEHW Mo OCHOBHBIM pa3aenam kypca. [pu caMocTosTeNbHOM peleHn 3aaa
HY>XHO 0BOCHOBbBIBATb KaX bl 3Tan peweHns .PeleHre 3a8ay JaHHOMO TMMa Hy>KHO NPoaonXath
[0 Np1obpeTeHns TBepAbIX HABLIKOB B UX pelleHnU. PelweHrsi npu Heo6X04UMOCTM HYy>XHO
COMPOBOXAAaTh KOMMEHTAPUSIMU, CXEMAMU U PUCYHKAMU, YPABHEHWUSMU XUMUYECKUX peakLunii.

TecTMpoBaHue | B TecToBbIx 3aLaHUsX B KaX.A0M BONPOCE U3 NPELCTaBNEHHbIX BAPUAHTOB OTBETA NPaBUIIbHbIN
TONbKO 0auH. Ecnn Bam kaxeTcs, 4To npaBunbHbIx 0TBETOB Honblue, BolbupaiiTe TOT, KOTOPbIA, Ha
Baw B3rnsn, Hanbonee npasuibHbIA. Hy>XXHO ocTaBUTb BPeMs Ans NPOBEPKU CBOEN paboTbl, 4TOO6bI
3aMeTUTb U UCMPaBUTb SiBHble OWKNBKN. CTPEMMTECH BbINONHWUTL BCE 3aAaHNs TecTa.
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Bup pabot MeTtoaunyeckue peKkomeHaauum

KOHTponbHas | Mpw BbINONMHEHUN 1 OCHOPMIEHN KOHTPONBHOM paboThl CnefyeT NpUAEPXMUBaTLCS Cleayowmx
pabota npasun:

-BCe 3a4ayu OOMXHbI CTPOro COOTBETCTBOBATL BAPMAHTY U ObiTb PELLEHbI B MOCNEN0BATENBHOCTH,

yKasaHHoW B TabnuLe BapnaHToB;

-yCnoBus 3a8ay [OMXKHbI ObITh NepenucaHsbl B TETPaab NMOMHOCTLIO;

-peleHns 3a1ay NONMXHbI CoAepXaTb KpaTtkue 06 bACHEHNS 1 KOMMEHTaPWM K BbINOSHEHHbBIM

apudMeTNYecknM OerCTBUAM, CCbIIKW Ha MCMONb30BaHHbIE NPWU peLlleHn 3aK0oHbl 1 Npasuna;

- He06X0AMMO MONb30BATHCS COBPEMEHHOI HayYHOM XUMNYECKO HOMEHKNATYPOIA.

Mpexpae 4eM NpUCTynaTh K pewweHnIo TOM UM MHOW 3a4a4u, cneayet U3yynTb TeopeTndeckue

OCHOBbI JAHHOMO pasfena 1 yCBoMTb TOT 06bEM TEOpPeTNYEeCcKoro Matepuana, Kotopblii He06Xo04MM

NS OCO3HAHHOrO peweHns 3a8a4u. l1onesHo 03HaKOMUTLCS C peLleHUsIMU TUMOBbIX 3a4ad U

npuMepos.

9K3aMeH Mpw NoAroToBKe K aK3aMeHy Heob6X0aMMO onMpaThCsl, NPexae BCero, Ha KOHCMEeKTbl Nekuui, a
TakXe Ha UCTOYHUKM, KOTopble Bbiny UCToNb30oBaHbl MPY NOArOTOBKE K nabopaTopHbIM paboTtam,
OMpOCy M TECTMPOBaHMIO. DK3aMeH NPOBOAMTCS Mo Bunetam, B KaxXaoM bunete COOepPXUTCs no
[lBa TEOPETNYECKUX BOMpPOCca U OBe 3afjaqn. HakaHyHe ak3ameHa NPOBOANUTCS KOHCY/bTaUmsl.

3ayet [na noaroToBKM K 3a4eTy No TEOPETUYECKOMY KypCy HeobxoMM, Npexie BCEero, XOpoLwUmii
COBCTBEHHbIV KOHCMEKT nekumnii. Kpome Toro, y cTyneHTa fOmKeH ObiTb Xopownii y4ebH1K nnm
KOHCMEKT NnTepartypbl, NPOYUTAHHON MO yKasaHuo npenojaeartens B TeyeHne cemectpa. Cnegyet
TakXe onupaTtbCs Ha UCTOYHKKU, KOTOpPbIE Bbiny UCMONb30BaHbI NPY NMOAFOTOBKE K TabopaTopHbIM
paboTtam, onpocy v TECTUPOBAHMIO.

10. MepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Moaynio), BKJaouas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
cnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

OcBoeHure aucumnnnmnHbl "XumMusi n akonorns” npeanonaraeT NCrob30BaHME CELYIOWEro NPorpaMMHoro obecneyeHus un
WHOPOPMALIMOHHO-CMPaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows Professional 7 Russian

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

Adobe Reader XI

YyebHo-MeToamYeckas nutepatypa ons LaHHOW OUCLMNANHBI IMEETCS B HANNYMU B 3NEKTPOHHO-BMBNNOTEYHON crncTeme
"ZNANIUM.COM", pocTyn k KoTopoii npenoctasneH obydatowmmes. 36C "ZNANIUM.COM" conepxut nponsseneHns
KPYMHEWLWMNX POCCUACKNX Y4EHBIX, PYKOBOAUTENER roCyAapCTBEHHbIX OPraHoB, NpenoaasaTeneil Beaylmx By30B CTPaHbl,
BbICOKOKBANM(PMLMPOBAHHbIX CNEeLManMcToB B pasnnyHbix cgpepax busHeca. DoHn 6nbnmotekn cpopMUpoBaH ¢ y4eToM
BCEX M3MEHeHU 0bpasoBaTe/bHbIX CTaHOAPTOB 1 BKIOYAET y4ebHMKN, y4ebHble nocobus, y4ebHo-MeToanyeckme
KOMMNeKChbl, MOHOrpadouun, astTopedeparbl, AuccepTauunm, SHLMKIONELNMN, COBaPW U CNPaBOYHNKN,
3aKOHOAATENbHO-HOPMATMBHbIE AOKYMEHTbI, CreunanbHbie Nepuoanyeckme N3gaHns u N3aHus, Bbinyckaemble
usnatenbcTeamu By30B. B HacToswee Bpemst 35C ZNANIUM.COM cooTBeTcTBYET BCeM TpeboBaHUSM dhenepanbHbix
rocynapcTBeHHbIX 0b6pasoBaTenbHbIX CTaHAapToB Bbicwero obpasosaHus (PFOC BO) HOBOro NokoneHus.

YyebHo-MeToan4eckas nutepatypa st JaHHOW ANCUMMANHBI UIMEETCS B HANMYMK B 3NIEKTPOHHO-BUBNIMOTEYHO cucTeme
NapatenbcTBa "/laHb" , BOCTYN K KOTOPOW npenocTasneH obyyatowwmmesi. 36C NapatenbcTea "MaHb" BKNtoyaeT B cebs
9MEeKTPOHHbIE BEPCUM KHUM n3patenbcTea "flaHb" 1 Apyrux Beoywmx n3natenbcTs y4ebHon nutepatypbl, a Takxe
9NEKTPOHHbIE BEPCUU NEPUOLNYECKUX NU3OAHWUI NO ECTECTBEHHBIM, TEXHNYECKMM 1 T'yMaHUTapHbIM Haykam. 9bC
NapatenbcTea "/laHb" obecneynBaeT LOCTYN K HAYYHOR, y4eBHOM nnTepatype 1 Hay4HbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCuManbHOMY KONMYeCTBY NMPOMUIbHbIX HanpaBneHuii ¢ cobntoaeHNeM BCEX aBTOPCKUX Y CMEXHbIX Mpas.

Y4yebHo-MeToanyeckas nutepatypa ons GaHHOW ONCLMMNINHBI UIMEETCS B HANMYMK B 3NEKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenocTasneH obyyatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyAeHTa" SBNSETCS 3NeKTPOoHHON BnbnunoTteyHoin cuctemoit (36C), npepocTasnstoweli 4ocTyn
yepes ceTb VIHTEpHET K y4ebHo nutepaType 1 OONOAHWUTENbHBIM MaTepnanam, NpUodpPeTeHHbIM Ha OCHOBaHWUW NPSIMbIX
[loroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHNSM doeaepasnbHbIX FOCYAapPCTBEHHbIX
o0bpasoBaTenbHbIX CTaHAAPTOB BbicWero 06pa3oBaHUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
4acTn POPMMPOBAHNSA (DOHLOB OCHOBHOW M LOMONHUTENBHOW NNTEPATYPbI.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
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A 5 (1,
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11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCYLUEeCTBNeHusi o6pa3oBaTe/ibHOro
npouecca no gucuunnuHe (Moayno)

OcBoeHve gucunnanHbl "Xumnsa n akonormsa” npegnonaraet MCNonb3oBaHve Cneayowero MarepmnanbHO-TEXHUHECKOro
obecrneyeHuns:

MynbTMeguiiHas ayoutopusi, BMECTUMOCTbIO 6onee 60 Yenosek. MynbTMeauiiHas ayantopus COCTOUT 13
WHTErpUPOBAHHBIX UHXEHEPHBIX CUCTEM C €IMHON CUCTEMOI YNpaBNeHNs, OCHaWEHHash COBPEMEHHBLIMW CPeLCTBaAMU
BOCMPOW3BEAEHNS 1 BU3yanm3aLum noboi Buaeo v ayano nHpopMaLmm, NonyyeHnst U nepenaydm anekTpoHHbIX
LLOKYMEHTOB. TunoBas KOMNnekTauus MynbTUMEOUAHOM ayouTOPrM COCTONT M3: MyNIbTUMELNAHOIO NPOEKTOpPa,
ABTOMATU3VMPOBAHHOMO NMPOEKLMOHHOMO 9KPpaHa, aKyCTUYECKOW CUCTEMbI, @ TakKXe MHTEPaKTUBHON TPUOYHbI
npenofasaTens, BKoYaoLWel Ta4-CKPUH MOHUTOP C AMaroHanbio He MeHee 22 A1MOB, NEPCOHANBbHBIA KOMMBLIOTEP (C
TEXHMYECKMMU XapakTepucTnkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHbepeHLU-MNKPOdOoH,
6ecnpoBOAHON MUKPOGIOH, Bnok ynpasneHns obopynoBaHneM, nHtepdeiicol noaknoveHus: USB,audio, HDMI.
NHTepakTmBHas TpmbyHa npenonasaTens ABNSeTCS KNOYEBbIM 3NIEMEHTOM yNpaBneHns, 06 beAVHSIOWMNM BCE YCTPOMCTBA
B €LIMHYIO CUCTEMY, U CNY>XUT NOSHOLEHHbIM paboynmM MecToM npenogasatens. Mpenonaeatens UMeeT BO3MOXHOCTb
NIErKo ynpaBnsiTb BCEW CUCTEMOW, HE OTXOAS OT TPUOYHbI, 4TO MO3BONSET NPOBOAUTL NEKLMU, NPAKTUYECKNE 3aHATUS,
npe3eHTaumm, BebrHapbl, KOHPEPEHLMN 1 ApYyrMe BUAbl ayAUTOPHOM Harpyskm obyyatowwmxcs B yaoOHOR 1 [OCTYMHOM
NS HUX (OOPME C MPUMEHEHNEM COBPEMEHHbIX MHTEPAKTUBHBIX CPEACTB 00Y4YEHUs, B TOM Y/C/E C UCMONb30BAHNEM B
npotecce 0byyeHns BCeX KOPMOpaTMBHbIX pecypcoB. MynbTuMeonitHas ayaMTopmns TakXe OCHaLEHa WMPOKOMONOCHbIM
LLOCTYMNOM B CE€Tb UHTEPHET. KOMMNbloTepHOE 060pYyI0BAHMEM UMEET COOTBETCTBYIOLWEE NMNLIEH3MOHHOE NPOrPaMMHOE
obecneyeHue.

KomnbloTepHbIii knace, npeactaensiowmii coboli paboyee MecTo npenonasatens u He meHee 15 paboumx mect
CTYLEHTOB, BK/TIOHAIOWMNX KOMMbBIOTEPHbIA CTON, CTYS, MEPCOHANbHbIA KOMMbIOTEP, NULIEH3MOHHOE NPOrpaMMHoe
obecneyeHune. Kaxablii KOMMNbOTEP UMEET WNPOKOMONOCHLI A0CTYN B ceTb VIHTepHeT. Bce KoMMbloTepbl NOAK/OYEHbI K
KoprnopaTueBHOW KoMnbioTepHoW cetn KDY n Haxogatcs B €4MHOM LOMEHE.

CneumnannsmpoBaHHas naboparopus ocHalleHa 060pynoBaHMEM, HEOOX0AMMbIM 4N NPOBEAEHUS nabopaTtopHbix paborT,
npakTn4ecknx 3aHATU U CaMOCTOSTENBHOM pa60TbI Nno otaenbHbIM QuCcUMNANHaM, a TakXxe nNpakTuk n
Hay4Ho-uccnenosartenbckol paboTbl obyyatowmxcs. JlabopaTopust paccyMTaHa Ha 0JHOBPEMEHHYO paboTy
obyyalowmxcs akagemMmyeckon rpynnel 1Mbo noarpynnbl. 3aHATUSA NPOBOASTCS NOL, PYKOBOLCTBOM COTPYAHMKA
YHUBEpPCUTETA, KOHTPONMPYIOWErO BbINONHEHME BUAOB y4ebHoi paboThl 1 cobniogeHne npaenn TexXHUKU 6e3onacHocTy.
KayecTBeHHbI 1 KONMYECTBEHHbIN COCTaB 060PYLOBAHNS 1 PACXOAHBIX MATEPMATIOB ONPELENSETCS CNeLngUKoNn
06pa3oBaTenbHbIX MPOrpPamMm.

12. CpencrtBa apanTtaumm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXCcsi MHBaNUA0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMA 34,0POBbSI

I'Ipvl Heobx0aMMoCTh B o6pa305aTean0M npouecce npuMeHATCAa cnegytowme MetTonbl U TEXHONOrnu, obneryatouime
BOCNpUATUE UHPOopMaLnUK o6y'-|a+ou1|/|M|/|o;| nHBanngamn n nuuamm ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- cO3[aHve TEKCTOBOW BepCUM NoBOro HETEKCTOBOMO KOHTEHTA LS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NONb30BaTENEN;

- CO30aHNEe KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMmoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCcTa n |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeETb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- cO3[4aHne BO3MOXHOCTEW A5 06y4atolwmxcsl BOCIPUHUMATL OLHY M Ty XXe MHPOPMaLMIOo U3 PasHbIX MCTOYHMKOB -
HarnpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU Cyxa NONyyYani MHGOPMALIMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHVEe NPorpaMMHbIX CPencTB, obecrneynBatomx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, C(DOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNUOHHBIX
TEXHONOIMIA;

- MPUMEHEHWE OUCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmnyHbIX
(POPM NHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npernogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb MCNONb30BaHbl ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C AOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne ONCTaHUMOHHbIX o6pa305aTeanb|x TEXHONOrnin ang opraHusauumm oopM TeKYLLEro 1 NPOMEXYTO4YHOro
KOHTPONA;

- YBENNYEHME NPOLOIKXNTENIbHOCTU cAaqm oby4atowyMcst UHBaANULOM WN NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAOIXUTENBHOCTY UX CHAYN:

- NPOAONIXUTENIbHOCTU COa4n 3a4éTa nnmM aK3ameHa, nposBoaonMoOro B NMUCbMEHHOMN doopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atolerocs K 0TBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOONIXUTENbHOCTU BbICTYNNEHUA oéyqaromeroc;l npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.
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Mporpamma aucumnanHbl "Xumunsa n akonorms"; 23.03.03 Skcnnyatauns TpaHCNOPTHO-TEXHONOMMYECKNX MALWWH M KOMMNEKCOB; AOLEHT, K.H.
(moueHT) Cuvnnenb U.41. | Beoywmii Hay4HbI COTPYAHWK, K.H. Pasdynnvnd 0.1,

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm @rOC BO n yuyebHbiM nnaHom no Hanpasneruto 23.03.03
"9kcnnyataums TpaHCNOPTHO-TEXHONOMMYECKMX MalUMH U KOMMNEKCoB" 1 NPodounto NoarotoBku ABToMobunm
aBTOMOBUNbHOE XO3ANCTBO .
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