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Mporpamma oucuunnmHbl "Xumms n skonorus"; 23.03.03 SkcnnyaTaums TpaHCNOPTHO-TEXHONOMMYECKMX MALINH N KOMNNEKCOB; BeAyLWWiA
Hay4YHbI COTPYAHWK, K.H. PagynnvH O.1.

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 oucuunnuHel paspabotan(a)(n) noueHT, K.H. ®azynnnH 0. 1. (Kadenpa xmMum n akonorum,
NHxeHepHo-cTponTenbHoe otaeneHue), DDFazullin@kpfu.ru

1. MepeyeHb NNaHUPYEMbIX pe3ynbTaToB 06y4eHUsi MO AUCLMMIINHE (MOLY/I0), COOTHECEHHbBIX C MaHUpPyeMbIMM
pe3ynbrataMmym ocBoeHUsi o6pa3oBaresibHOW NPOorpamMMbi

BbII'IyCKHI/IK, OCBOUBLINIA AOuncunninyy, OonxXeH obnapatb cnenyrowmMm KOMNeTeHUNAMIn:

LLncpp komMneTeHLUN PaclumndppoBka
npuobpeTtaeMoi KOMNETEeHLUN

Ork-3 FOTOBHOCTbIO MPUMEHSATb CUCTEMY (DyHOAMEHTaNbHbIX 3HAHWIA
(MaTemMatnyeckmx, eCTeCTBEHHOHAYYHbIX, UHXEHEPHbIX U 9KOHOMMNYECKMX)
nns noeHtTudmkaumm, hopMynmpoBaHNS U PELEHNS TEXHNYECKUX U
TEXHONOrMYECKMX NPOBNeM aKcnayaTaummy TPaHCNOPTHO-TEXHONOMMYECKMX
MallVH 1 KOMMNEKCOB

MK-10 CNOCOBHOCTLIO BbIBMpaThL Matepuansl 4ns NPUMEHEHNS NPU aKcnayaTaumm
N peMOHTE TPaHCNOPTHbIX, TPAHCMNOPTHO-TEXHONOMMYECKNX MaLINH U
000pYynOBaHNS PA3INYHOTO HA3HAYEHMS C YHETOM BIUSHUS BHELWHUX
hakTopoB 1 TpeboBaHMin Be30nacHol, apPEKTUBHOA SKCMnyaTaLumm 1
CTOMMOCTHU

MK-12 BrafeHneM 3HaHNSAMN HanpasieHUA MoNe3HOro NCNoNb30BaHNS MPUPOLHbIX
pecypcoB, SHEPrMM 1 MaTepuanos Npu aKcnnyarauun, peMoHTe 1
CEPBUCHOM 0OCNYXMBAHUW TPAHCMOPTHBIX U TPAHCMNOPTHO-TEXHONOMMYECKIX
MawWwuH 1 060pynoBaHNS PasNMYHOr0 HA3HAYEHUS, NX arperaTos, CUCTEM U
9NeMeHTOoB

BbInyCcKHUK, OCBOUBLWIWIA ANCLMMIINHY:
JlonxeH 3HaTb:

-OCHOBHbI€ MOHATUA, 3aKOHbI 1 MOOENTN XUMNYECKUNX CUCTEM;

-OCHOBHblE 3aKOHOMEPHOCTN NPOTEKAHUA XUMNYECKINX peaKLI,IAVI, XUMNYECKYIO KWHETUKY N TepMOONHAMUKY,
3HEePreTnky XmMm4eckmnx npoueccos;

-OCHOBbI CTPOEHUS 1 PeakLMOHHO CNOCOBHOCTM BElLECTB;

-Knaccugoukaumio, CBocTea U 061acT BO3MOXHOIO NPYMEHEHNS1 OCHOBHbIX KIACCOB HEOPraHNYeCcKmX 1
opraHvyeckux CoeauHeHui;

-MeTObl aHann3a B3aMMOLENCTBMSA YENOBEKA U €ro AeSTENLHOCTM CO CPenoit obntaHns;
-OCHOBbI B3aMMOAENCTBNS XMBbIX OPraHM3MOB C OKpyXatoLern cpenon;

-XapakTepucTnk Bo3pactaHns aHTpPONoreHHoro BO3OeNCTBUA Ha npupoay, npuHUmMnol paunoHarbHOro
npupoaonob3oBaHUA;

-0MacHoCcTU cpeabl 0buTaHus (BUAb!, Knaccudpukaumio, nonst AenNcTBrs, MCTOYHNKN BO3HUKHOBEHNS, TEOPMIO 3aWUThI).

JonxeH ymeTtb:
-MCNonb30BaTb PyHAAMEHTASNbHbIE MOHSATWS, 3aKOHbI U MOOENN KNaCCUYECKON 1 COBPEMEHHOI XMW,

-BbINONMHATb pac4eTbl MO OCHOBHbIM 3aKOHAaM XM B XUMUYECKOM TepMoagnHamumke, XuMmn4eCkom paBsHOBECUN,
ANEKTPOXNMUN, XUMUYECKOM KMHETUKE N (PU3NKO-XMMNYECKOM aHanmse.

-OCYyLWeCTBNATbL NOCTAHOBKY U pelleHne 3agay ¢ UCnonb3oBaHUEM 3HaHWIA XumMmKn B obnacTu npocpeccmor—iaanoM
neAaTeNlbHOCTU.

-OCYLLEeCTBNSATb B 06WEeM BUAE OLEHKY aHTPOMOreHHOro BO3AEACTBUS HA OKPY>XatoLWyto Cpedy C y4eToM Creumncukin
NPUPOLHO-KIMMATUYECKMX YCIIOBUIA.

JlonxeH BnageTb:

- MeToamu 3KCnepuMeHTanbHOro UccrnenoBaHns B XMMUKW: NiaHUpOBaHWe, NocTaHoBKa 1 06paboTka aKCNepuMeHTa;
-MeToaMN TEXHNYECKOMN 1 TEXHONOTMYECKOM OLEHKM ywepba oT AesaTenbHOCTU Npeanpusitus,

-MeToAamu Beibopa paumoHanbHoro crnocoba CHUXeHUs BO3OeNCTBINS Ha OKpyXatolyto cpeny.

JonxeH neMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTL:!
MPUMEHSATb MONY4YeHHbIe 3HAHWS Ha NpaKTuKe.
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2. MecTo AMCLUNAUHDBI B CTPYKTYpe OCHOBHOW NpodbeccnoHanbHon ob6pa3oBaTe/ibHOM NporpaMmbl BbiCLLErO
obpa3oBaHus

HaHHas y4ebHas gucumnnvHa BkitodeHa B pasgen "b1.6.9 OucumnnvHbl (Mogynm)" OCHOBHOW NPOECCUOHANBHOM
obpazosatenbHol nporpammbl 23.03.03 "Okcnnyataums TPaHCNOPTHO-TEXHONOrMYECKUX MALIWH U KOMMIEKCOB
(ABTOMOBUNBHBIV cepBuC)" 1 OTHoCKTCS K 6a30BoI (06LWENpPOgecCoHaNnbHOM) YacTul.

OcBauBaetcs Ha 1 kypce B 1, 2 cemecTpax.

3. 06bem gucuunnuHbl (MOAYNS) B 3a4eTHbIX eAMHULLAX C YKa3aHUEM KOJIMYeCcTBa YacoB, BbiAe/IeHHbIX Ha
KOHTaKTHyI0 paboTy obyualoLmxcs ¢ npenogasarenem (Mo BUAaMm y4ebHbIX 3aHATUN) U Ha CaMOCTOSITENIbHYIO
paboty obyuaromxcs

O6was TpynoeEMKOCTb AUCLIMIMNHBI COCTABASET 6 3a4eTHbIX(ble) eauHuML(bl) Ha 216 yaca(oB).

KoHTakTHasi paboTa - 68 4aca(oB), B TOM Yucie nekuum - 34 yaca(oB), npakTnyeckune 3aHsTus - 0 yaca(os),
nabopatopHble paboTbl - 34 yaca(oB), KOHTPONb CAMOCTOSITeNbHOM paboThl - 0 Yaca(os).

CamocTositenbHas pabota - 112 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
®dopMa NPOMEXYTOYHOr0 KOHTPONS ANCLMMANHBI: 3k3aMeH B 1 ceMecTpe; 3a4eT BO 2 CEMECTpE.

4. CopepXxaHue OUCLUNNUHBI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTBa akageMunyeckmnx yacos v BuagoB yqe6|-|b|x 3aHATUNA

4.1 CTpyKTypa 1 TematM4yeckuii niaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHE (MOBYNIO)

Buabl v yachbl
KOHTaKTHOW paboThbl,
Paspensl pucumnnvHbl / MX TPYAOEeMKOCTb CamocTosiTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTnuyeckunelabopaTopHbie)
Jlekuu 3aHATUSA paboTbl
Tema 1. KNcnotHo-O0CHOBHbIE U
1. [oKMCNUTENBHO-BOCCTAHOBUTENbHbIE 1 0 0 4 6
CBOWCTBA BELWECTB.
Tema 2. CtpoeHune atoma u
2 XMMUYecKas CBS3b. 1 4 0 2 Z
Tema 3. Xummnyeckas TepmoanHammka
8. N KNHETNKA. 1 2 0 0 6
4. [Tema 4. Pactsopbl. 1 2 0 2 6
Tema 5. anbBaHNYECKNE 31EMEHTHI
5. N PS4 HanNPsXXeHUin MeTannos. 1 2 0 4 6
6. |Tema 6. Kopposusa metannos. 1 2 0 4 12
Tema 7. DnekTponvMs pacTBOPOB U
7. pacniaBoB SNEKTPONNTOB. 1 2 0 2 12
8. |Tema 8. Obwme cBoiMCTBa METANOB. 1 2 0 0 10
Tema 9. BbicokoMonekynsipHble
9. coenHeHus. 1 2 0 0 12
Tema 10. MNMpeameT n 3apaqn
10. aKonoruu. 2 2 0 0 4
11.|Tema 11. Obwas akonorus. 2 2 0 2 10
Tema 12. AHTpONOreHHble
12. BO3JeiCTBMSA Ha Brocdepy. 2 4 0 8 10
Tema 13. X039MCTBEHHbIV MEXAHN3M
13.|Nprpoaonob30BaHNS U OXpaHbl 2 4 0 0 8
oKpyXxatolein cpeapl.
Tema 14. Skonornyeckas 3awmra u
14.|oxpaHa okpyxarolwwen cpepl Ha 2 4 0 6 8
npeanpusaTUsX.
Wroro 34 0 34 112

4.2 CopepxaHve OUCLUMIUHDI
Tema 1. KNCNOTHO-OCHOBHbIE U OKUC/TUTENIbHO-BOCCTAHOBUTENIbHbIE CBOMCTBA BELLLECTB.
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OCHOBHbIE KNTACChl HEOPraHN4YecKmx coenmHeHunii. OKCcuapl: KUCNOTHbIE, OCHOBHbIE, aMgpOTepHble, coneobpasytoLme,
6eapaanuyHble. KNCnoThbl: CunbHbe, cpenHue, cnabble, OOHO- 1 MHOFOOCHOBHbIE, 6ECKMCIOPOOHbIE U
kucnopopoconepxawme. OCHOBaHWS: CUMbHbIE (WenoYn), cpenHue u cnabble. AMdboTepHbie rugpokcuapl. Conu:
HopMasbHbIe (CpeaHue), KUCTbie U OCHOBHbIE. HoMeHknatypa, nonyyeHue v ceoiicTea. [pumeHeHme.

OKnNCAMTENBHO-BOCCTAHOBUTENbHbIE peakuunn. BaxHenwmne oKncnutenn n BOCCTaHOBUTENMN. Me)KMOﬂeKyﬂﬂprle n
BYTPUMONEKYNAPHbIE OKUCNTNTENNIbHO-BOCCTAHOBUTETbHbIE peaku . Peakuun ancnponopunoHnpoBaHUA. Meton
3NIEKTPOHHOIro 6anaHca. 3Ha4eHne OKUCNNTENBbHO-BOCCTAHOBUTESbHbIX peaKLu/u7|.

Tema 2. CTpoeHMe aToOMa U XMMUYeckasi CBSi3b.

CocTaBHble 4acTu atoma - A0P0 (I'IpOTOHbI, Hel7|Tp0HbI), 3NEKTPOHDbI, X 3apsn U Macca. KBaHTOBbIE YnCNa: rNaBHOE,
0p6|/|Tar|bHoe, MarHMTHoe, CrMHOBOE. ATOMHbIE op6|/|Tan|/|. MHOFOSJ’IGKTpOHHbIe adTOMbl. anIHLI,I/II'l I'Iaynm. I'Ipanmo
XYH,D.a. MakcumanbHoe Yncno 3/IEKTPOHOB Ha 3HEpPreTn4eCknx ypoBHAX 1 NOOYPOBHSAX.

Meproaunyeckuii 3akoH . V1. MeHngeneesa, coBpeMeHHas hopmynmposka. Puanyeckuin CMbIC NOPSOAKOBOro Homepa
anemenTa. lNeprogmnyeckas cmctema aNEMEHTOB M ee CBA3b CO CTpOeHreM atoma. [locnenosaTenbHOCTb 3an0fHEHNS
3NEKTPOHHbIX 06onoyek atoMoB. CTPykTypa NEPUOONYECKON CUCTEMBI: MEPUOLbI, FPYMMbl U NOArPYnMbl. DNEKTPOHHbIE
cemelicTea s- , p-, d- u f-anemMeHTOoB.

KosaneHTHas cBsiab. OCHOBHblE NMONOXeHWsl MeToaa BaneHTHbIX ceszeit (BC). CBoMCTBA KOBaNEHTHOM CBA3N:
HanpaBneHHOCTb, HAChIWAEMOCTb. O-, TI-CBA3W. TuMbl rmbpuansaunmn aToMHbIX opbuTanei n CTpykTypa Monekyn.
MonspHas n HenonspHas KoBaneHTHas cBsidab. OCHOBHbIE MONOXEHWs MeToaa MonekynsipHeix opbutanein (MO).

MoHHas cBS3b Kak KparHui cnyyar nonspusaumm KoBaneHTHoW cBs3n. HeHanpaBneHHOCTb M HEHACBIWEHHOCTb NOHHOW
cBs3u. BooopogHas cessb. MeTannmyeckas cBsi3b.

Tema 3. XMnyeckasi TepMmogMHaMuka U KUHeTHKa.

OCHOBHblE MOHATMSA XMMUYECKOW TepMOoaMHaMUKK. [epBbiil 3aKOH TepMoANHaAMUKKN. DHTanbnuns. 3akoH [fecca un
cnencteve n3 Hero. Pacyet TennoBbix 3pdeKTOB XMMNYECKMX peakunii. Peakuun sk3otepmmnyeckme n
sHOoTepMumyeckue. SHTponus. Bropor 3akoH TepMognHamMmku. Pacyet naMeHeHns SHTPONMn B XUMUYECKNX peakLmsiX.
CBobonHas aHeprus Mbbca, caMonponsBONbHBIE U HECAMOMPOWU3BO/bHBIE MPOLIECCHI.

XnMmyeckasi KUHeTuka n katanma CKOpOCTb XUMNYEeCKnxX peaKLlMI7I 1 dpakTopsbl, ee onpenengowme. O6paTI/IMbIe n
H606paTI/IMbIe XnMn4yeckme npouecchl. Xnmunyeckoe n pasoBoe paBHOBECHUE. CDaKTOpr, BO3,E|.e|ZCTBerLLI.I/Ie Ha
XnMnyeckoe paBHoBecuKe. KaTaﬂI/ISaTOpr. CyLI.lHOCTb KaTanuTn4eckoro OencTems. [OMOreHHbI n FeTepOFeHHbIIZ
katanua. Metonpbl NOBbLIWEHUS 9O eKTUBHOCTN TEXHONOrNYECKUX NPOLLeCCOB 3a CYET UCMO/Ib30BaHUS KaTann3aTopos.

Tema 4. PacTBOpbI.

PacTtBopbl. Cnocobbl BblpaXXeHWin KOHLEHTpauun pacTBopoB. PacTBopbl HE3NEKTPONMTOB M UX CBOCTBA. PaBHoBeCKS B
pacTBopax 9EKTPONNTOB. Teopus aNeKTpoNnTMYECKOn amccoumaummn. Bopa kak pactBopuTenb, BOLONOArOTOBKA.
BonooponHbivi nokasartenb 1 ero BANSHUE Ha X0 TEXHONOrnYeckux npoueccos. 'maponua coneir. OCHOBHLIE cnyyaun
rnoponusa conen.

,D,VICI'IepCHbIe CUCTEMDI. CTpoeHme, KﬂaCCVIq)I/IKaLI,VIﬂ n CBONCTBA ONCNEepPCHbIX CUCTEM. MeTO,EI,bI nony4yeHnsa omcnepcHbIX
CUCTEM. SﬂeKTpOKVIHeTI/I‘-IeCKI/Ie ABNEHWNS. A,EI,COp6LI,I/I9|, ee pa3HOBMOHOCTU N NCNONIb30BaHME B TEXHONOIMYeCKnx
npoLeccax.

Tema 5. ManbBaHUYeCKUE 3N1IEMEHTbI U pan Hal'lpil)l(eHVIVI MeTannos.

OnekTpoaHbie NoTeHumansl. Bo3HMKHOBEHME NOTeHUMana Ha rpaHvle MeTann - pactsop. BooopoaHbiii anektpoga.
CrtaHpapTHble 3NeKTPOLHblE NOTEHLMANbI. DNEKTPOXUMNYECKNIA PSS HANPSXEHWUA MeTannos. YpasHeHue HepHcTa.
"anbBaHWyeckuii anemMeHT BonbTa. ManbBaHMYecknin aneMeHT Akobu-IaHnans. KoOHLEHTPaUNOHHbIA ranbBaHUYeCKni
anemeHT. OJ1C ranbBaHNMYeCKOro anemMeHTa.

Tema 6. Koppo3us MeTannos.

Buobl koppo3nm MeTannos. Kopposus xummuyeckas 1 anekTpoxuMmyeckas, nx ocobeHHocTn. Cxema anekTpoxXuMmn4yeckoi
Koppo3un. AHoOHOE OKUCNEeHe MeTanna v kaTogHas genonsapusauunsi. Bugel genonsipysaunm: KUCnoponHas u
BogopoaHasi. Kopposms npu KoHTakTe ABYX METannos. 3awmrta MeTannos oT Koppo3un. AHOAHbIE U KaToAHbIE
3aWMTHbIe MeTannMyeckne NoKpbITUS. dNekTpoxuMmuyeckas sawmta. Meton npoTekTopoB. NHrMbUTopbl KOPPO3IUN.
Tema 7. BneKTpoNu3 pacTBOpPOB U pacrniaBoB 3N1€KTPO/IUTOB.

SﬂeKTpOﬂI/I3 pacnnaBoB 31EKTPOINTOB. 3”8KTpOJ’II/I3 PacTBOpPOB 3NEKTPOSIMTOB C PACTBOPUMbIM N HEPACTBOPUMbIM
(I/IHepTHbIM) aHogoMm. NocnenoBaTtenbHOCTb pas3psankym MOHOB B pacTBopax 1 pacniaBsax 3J1EKTPOJINTOB. 3aKkoHbI
ANeKTponmnaa: I'IepBbII7I, BTOpOI7I 1 06 beaVUHEHHbI 3aKOHbI dDapane;l. ﬂpI/IMeHeHI/Ie 9NIeKTponnaa. ["anbBaHU4eckne
NOKPbITUA.

Tema 8. O6LuMe cBOWCTBA MeTasoB.

O6lwas xapakTepucTtvka Metannos. MonoxeHue METANNOB B NEPUOANYECKON CUCTEME aneMeHToB. Knaccugmkauus
MeTannoB. XMMuyeckas CBs3b B MeTannax u crnnasax. Tunbl KpucTanamyeckoi pewetku. Obwme ousmyeckme ceoinctea
MeTannoB. XMMmnyeckas akTVBHOCTb METaNNOB. XapakTepucTka MeTanoB PasimyHbIX 9NeKTPOHHbIX CEMENCTB.

Tema 9. BoicokoMonekynsipHble coe BUHEHUS.
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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 1
TeKyLL N KOHTPO/Ib

1. KNCNOTHO-OCHOBHbIE N OKUCANTENBHO-BOCCTAHOBUTESbHbBIE
CBOWCTBa BELLECTB.

. CTpoeHue atoma 1 xmuMmyeckas CBs3b.

. PacTeopbl.

. [anbBaHuyeckne anemMeHTbl 1 psL HaNPSXeHUA MeTannos.
. Kopposausi metannos.

. CTpoeHue atoma 1 xmuMmyeckas CBA3b.

. XMMnyeckasl TepMoanHaMuka 1 KNHeTurka.

. PactBopbl.

. [anbBaHW4Yeckne aneMeHTbl U psih HANPSXEHWA MEeTannos.
. Kopposus metannos.

. DNeKTPonNn3 pacTBOPOB M PacniaBoB 3NeKTPONNTOB.

. KncnotHo-0CHOBHbBIE U OKMCNNTENBHO-BOCCTAHOBUTENbHbIE

CBOICTBA BELECTB.
TectnpoBanu MK-1 MNK-
3 ecTvposaqne 0, OMNK-3 2. CTpoeHme atoma 1 xMmmnyeckas Caa3b.

4. Pactsopbl.

NabopatopHble
1 paotsl MK-10, NK-12

5 MucbMeHHas paboTta MK-10 , MK-12 , OMNK-3

= INOOPRLWNIOOTADN
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Otan

ddopMa KoHTpons

OueHnBaemble
KoOMMeTeHLUmn

Tembl (pa3nenbl) AUCLUMUHDI

paboTa

4 KoHTponbHas

MK-12 , OMK-3 , MK-10 2. CTpoeHne aToma 1 Xxummyeckas cBsi3b.

3. Xumnyeckas TepMogmnHaMumka n KNHeTuka.

Sk3aMeH

OrK-3, MK-10, NK-12

CemecTp 2

TeKyLLMI KOHTPO/Tb

1 NabopatopHble

12. AHTpOMoreHHble BO3AENCTBISA Ha Buocgepy.
13. X034aiCTBEHHbIi MEXaHN3M NPVPOAONONb30BaHNS N OXPaHbl

nKk-10, rnK-12 oKpyXxarolen cpenpl.
paboThbl .

14. Skonormnyeckas 3awmrta 1 oxpaHa oKpyXarowein cpenpl Ha
npeanpuaTUsXx.
10. MNpeameT 1 3agaqm aKoNornn.

2 [TectuposaHue Orik-3 11. O6bwas akonorus.
12. AHTponoreHHble BO3AeNCTBUS Ha Buocgepy.

3adver Or1K-3, MNMK-10, MK-12

6.2 OnucaHue nokasarenen u Kputepues oueHuBaHus KOMMeTeHU N Ha Pa3INyHbIX 3Tanax ux (pOpMVIpOBaHVIﬂ,
onucaHve wkKan oueHuBaHuns

Kputepum
®Popma OLLeHUBaHUA 3ran
KOHTpoOns
OTnn4YHO Xopoluo Y nosn. Heyn.
Cemectp 1
TekyLLUA KOHTPONb
NabopatopHble [ObopynosaHue u O6opynosaHue 1 O6opynoBaHue 1 ObopynosaHue u
paboThl MEeTOAbl MCNONb30BaHbl (METOAb! NCMONb30BaHbI [METOABI YACTUYHO METObl UCMONb30BaHbI 1
npasunbHo. NposiBneHa (B 0CHOBHOM NPaBuibHO. [MCMONb30BaHbI HenpaBWbHO.
npesocxonHas MposiBneHa xopowas  |npaewnbHo. MposieneHa |lMposiBneHa
TeopeTmyeckas TeopeTnyeckas YyLOOBNETBOPUTENbHAA  |HEYLOBNETBOPMTENbHASA
NnoAroToBKa. NOAroToBKa. TeopeTumyeckas TeopeTmyeckas
Heobxoavmble HaBblkn [HeobxoauMble HaBblky  [MOLFOTOBKA. NOAroToBKa.
W YMEHWS NOMHOCTBIO (U yMEHUs B OCHOBHOM  [HeobxonmMmble HaBblku  |HeobxoamMble HaBbIKM
OCBO€HbI. PesynbTaT  |0CBOeHbl. Pesynbtar | yMEHUS 4acTUYHO N YMEHUS HE OCBOEHbI.
nabopatopHoii paboTbl |[nabopatopHoit paboTbl |ocBOeHbl. Pesynbtat  |PeaynbTat
MONHOCTbIO B OCHOBHOM nabopatopHoii paboTbl [nabopatopHoi paboThi
COOTBETCTBYET €€ COOTBETCTBYeET €€ 4aCTUYHO He COOTBETCTBYeT eé
uensm. Lensam. COOTBETCTBYET €€ Lensm.
uensam.
MucbmeHHas  |[paBUNbHO BbINONHEHBI |[1PaBMALHO BbINONHEHA (3a4aHuns BbINONHEHbl  (3aAaHns BbINOMHEHD
pabota BCE 3a4aHus. 6onblias yacTb 6onee 4eM HaMONOBMHY. [MEHEE YEM HAMONOBUHY.| 2
MpoLeMOHCTPMpPOBaH  [3a8aHuiA. MpwucyTcTBYIOT MponeMoHCcTprpoBaH
BbICOKWIA YPOBEHb MpucyTcTBytOT cepbésHble oLWnbKM. HeyLOBNeTBOPUTENbHbIN
BNafeHns MatepuanoMm. (HeaHaunTeNbHble MpoLEeMOHCTPMPOBaH  |ypOBEHb BNaAeHUs
MposiBneHs.l owmnbKu. YLOOBNETBOPUTENbHBIA  |Matepuanom.
NpPeBoCXoAHbIe MpoLeMOHCTPMPOBaH  [ypoBEHb BNaaeHUs MposiBneHs
CnocobHoCTM XopoLlwunii ypoBeHb Martepvanom. He[ocTaTouHble
NPVUMEHNATb 3HaHNA 1 [BnapeHus matepranoM. |[posiBneHbl HU3KKe CrnocobHOCTK
YMEHWS K BbINONHeHNO |MposiBneHbl cpefHne  [cnocobHoCTM NPUMEHSATL 3HAHNA U
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTK NPVUMEHSATb 3HAHNSA U [yMEHUS K BbIMONHEHWIO
MPUMEHSATbL 3HAHUA U [yMEHUS K BbIMOMHEHWIO |KOHKPETHBIX 3aaHWiA.
YMEHWS K BbINMOMHEHUIO |KOHKPETHbLIX 3a4aHWUiA.
KOHKPETHbIX 3a4aHUIA.
TecTnpoBaHue [(86% npaBusibHbIX Ot171% 00 85 % Ot 56% 00 70% 55% npaBubHbIX
otBeTOB 1 Honee. npaBubHbLIX OTBETOB.  [MPaBUNbHbLIX OTBETOB.  |OTBETOB U MEHEE. 3
PerncTpaumoHrHbiit Homep 10289260619 SAEKTPOHHLIH
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dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
KoHTponbHasg ([MpaBunbHO BbiNonHeHbI [[1paBuibHO BbINONHEHA (3a8aHus BbIMONHEHbI  |3anaHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMoONOBKHY. |[MEHEE YeM HaMonoBuHy.| 4
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
VX 3Ha4YeHun ons HanbHenwel y4ebHoM  |aK3aMeHaLMOHHbIX aucuunnuHe.
nprnobpeTtaemoi paboTbl 1 3apaHuii, Ho obnapaet
npodpeccun, NposiBua  [mpogoeccroHasnbHown HeobX0aMMbIMU
TBOpYECKMe [eaTenbHOCTN. 3HaHUAMU ONS UX
cnocobHocTn B ycTpaHeHns noa
NMOHUMAaHWK, N3N0XEHWM PyKOBOLCTBOM
1 NCMONb30BaHNN npenogasaTens.
y4ebHO-NPOrpamMMHOro
maTepuana.
CemecTp 2
TeKywWUin KOHTPONb
NabopatopHble [ObopynosaHue u O6opynosaHue 1 O6opynoBaHue 1 ObopynosaHue u
pabothl MEeToAbl MICNONb30BaHbl (METOAb! NCMONb30BaHbI [METOAbI HACTUYHO MEeTObl UCMONb30BaHbI 1
npasunbHo. NposiBneHa (B 0CHOBHOM NPasubHO. [MCMONb30BaHbI HenpaBwbHO.
npesocxogHas MposiBneHa xopowas  |npasunbHoO. lNposieneHa |lposiBneHa
TeopeTumyeckas TeopeTnyeckas yOOBNETBOpUTENbHAS  |HEYLOBNEeTBOPMTENbHAA
NnoaroToBka. MOAroToBKa. TeopeTuyeckas TeopeTmyeckas
Heobxoaumble HaBblkn |HeobXxonuMble HaBblky  [MOAFOTOBKA. NoAroToBka.
W YMEHWS NOMHOCTBIO (U yMEHWs B OCHOBHOM  [HeobxonmMmble HaBblk  |HeobxoamMble HaBbIKK
OCBO€HbI. PesynbTaT  |0CBOEHbI. Pesynbtar |1 yMEHUS 4acTUYHO N YMEHUS HE OCBOEHbI.
nabopatopHoii paboTbl |[nabopatopHoit paboTbl |ocBOeHbl. Pesynbtat  [PeaynbTat
MONTHOCTbIO B OCHOBHOM nabopaTopHoii paboTbl |[nabopatopHoii paboTbl
COOTBETCTBYET €€ COOTBETCTBYeET €€ 4aCTUYHO He COOTBETCTBYeT eé
Lensm. Lensam. COOTBETCTBYET €€ Lensm.
uensam.
TecTtupoBaHue |86% npaBuibHbIX Ot 71% b0 85 % Ot 56% 0o 70% 55% npaBunbHbIX
oTBeTOB 1 Honee. NpaBuNibHbIX OTBETOB.  |MPaBWibHbIX OTBETOB. |OTBETOB U MEHEE. 2
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dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
3auteHo He 3auteHo
3auer Ob6yuarowwpmitica obHapyXun 3HaHne OCHOBHOro  |Obyyatrowuincs 0bHapyXunn 3HaYUTENbHbIE

y4ebHO-NporpamMMHOro Matepuana B obbeme, npobenbl B 3HaHNSAX OCHOBHOTO

HeobX04MMOM Ons fanbHeiwen yuebsl n y4yebHO-NporpaMMHOro MaTepuana, fonycTun

npeacrosien paboTbl MO CNeUNanbHOCTY, NPVHUMNANbHbIE OWWOKM B BIMOMHEHN

cnpasucs C BbINOMHEHWEM 3a0aHNA, npenycMOTPEeHHbIX Nporpammon 3afgaHnin n He

NpeayCMOTPEHHBIX MPOrpaMMoi AUCLUNAUHBL.  |CMOCOBGEH NPOLONXNUTL 00yYEeHNE UK
NPUCTYNUTb NO OKOHYaHWM yHMBEpCcUTeTa K
npocpeccrmoHanbHoM nedaTenbHoOCcTy 6e3
LOMNOMNHNTENbHbIX 3aHATUIA NO COOTBETCTBYIOWEN
AncumnnuHe.

6.3 TunoBble KOHTPONbHbIE 3aJaHWUS UK UHblEe MaTepuarnbl, Heo6XxoaUMble AN OLLEeHKU 3HAHWUIA, YMEHUIA,
HaBbIKOB U (MN1N) onbiTa AeATeNbHOCTU, XapakTepUu3yoLUX aTarnbl oOpMUPOBaHUSA KOMMETEHLMIA B Npouecce
0CBOEHUsi obpa3oBaTenbHOW NPOrpaMMmbl

Cemectp 1

TekyLLU KOHTPONb

1. JTaBopaTtopHble paboTbi

Tembl 1,2,4,5,6

Tema 1.

1.1. NabopatopHas paboTa "OCHOBHbIE KNACChl HEOPraHNYECKNX COeANHEHMIA".

CopnepxaHue nabopatopHoi paboTbl: 03HAKOMIEHUE C HOMEHKNATYPOW HEOPraHNYECKMX COEANHEHNI, N3yYeHne
Crnocob0oB MONy4eHUst U CBOMCTB OKCUO0B, OCHOBaHWIA, KACOT U COMe.

Bonpochl k 3awmTe nabopatopHoit paboTbl.

. Knaccngpoukaumsa HeopraHnyeckmx coeAuHeHnn?

. OKcnabl: KNCNOTHbIE?

. Okcngpl OCHOBHbIE?

. Okcungpl amcpoTepHble?

. HomeHknatypa, csorictea okcnoos. [pusectn NpuMepsbl, HanucaTb ypaBHEHNS peakLmnin?

. OcHoBaHus: knaccudpmkauus, nony4eHne, HoOMeHknatypa, cBoncTea?

. Kucnotbl: knaccndgomkaums, nonydyeHme, HOMeHKnaTypa, CBoncTea?

. Conun: knaccndomkauna?

. Crnocobbl nony4eHve conei?

10. HomeHknatypa v cBoncTea conemn?

1.2. NabopatopHas paboTa "OKUCNMTENbHO-BOCCTAHOBUTENbHbIE peakumumn”

CopnepxaHue nabopaTopHoi paboTbl: 03HAKOMIEHUE C PeaKLMAMY, NOYILMMU C UBMEHEHVEM CTEMEHMN OKNCNEHWS, C
TUNaMN OKUCANTENbHO-BOCCTAHOBUTENbHBIX Peakuuid, C METO4aMN COCTaBNEHUS YPaBHEHNUIA 9TUX peakLmii.
Bonpochl k 3awmTe nabopatopHoii paboTbl.

1. Kakme peakumm Ha3bIBaIOTCSH OKUCNUTENIbHO-BOCCTAHOBMTENbHBIMA?

2. Yro Takoe okmcnuteno?

3. UTo Takoe BOCCTAHOBUTENbL?

4. Yo Takoe cTeneHb oknucneHmsa?

5. Kakne npouecchl HasbiBalTCA OKUCNEHNEM, BOCCTAHOBNEHMEM?

6. Tvnbl OKNCANTENbHO-BOCCTAHOBUTENbHBIX PEaKLMi: XapakTepucTUKa MEXMONEKYNSPHbBIX U BHYTPUMONEKYNSPHbIX
OKMCNNTENbHO-BOCCTAHOBUTENbHBIX PeakLmnii.

7. Peakumun gncnponopLmoHMpoBaHus.

8. OKMCNUTENbHO-BOCCTAHOBMTENbHAS OBOWCTBEHHOCTD.

9. MpmBecTn NpuMepsbl BewecTs, 0bnaaaowmx oKUCANTENbHO-BOCCTAHOBUTENBHON ABONCTBEHHOCTbIO.

10. MocnenoBatenbHOCTb AENCTBUI MPU MCMONBb30BAHUM METOAA NEKTPOHHOro banaHca.

Tema 2.

NabopatopHas pabota CTpoeHne atomMa. DNeKTPOHHblE ceMelicTBa anemMeHToB. ConepxxaHme nabopaTtopHoit paboThi:
03HAKOMJ/IEHVE CO CBOMCTBAMM 3NEMEHTOB, OTHOCSLMXCS K SNEKTPOHHbLIM CEMENCTBAM S , P, d, U X COEAUHEHUIA.
Bonpocebl k 3awute nabopaTtopHoit paboTbl.

1. KBaHTOBbIE YMCna: rnaBHoe, opbuTanbHOe, MarHUTHOE U CMMHOBOE. YTO OnpenenseT kaxaoe u3 aTux Yicen? Kakue
3Ha4YeHNs MOryT NPVHMMATb KBaHTOBbIE Yncna?

2. CchopMynumpyiiTe NPUHLMIIBI 3aM0THEHNS ANEKTPOHHBIX 060104EK aTOMOB U NMOSICHATE UX NpUMepamu.

3. OneKTPOHHbIE CEMENCTBA 9NEMEHTOB: S, P, d, f - anemeHTbl. OnpeaeneHue, obwme PopMynbl U NX PACTONOXEHWE B
Tabnuue O.M. MeHpeneesa.
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4. 3anncatb 3NEeKTPOHHbIE KOH(PUIYpaLMU CNeayoWmx aTOMOB U rpadoniyeckme n3obpaxkeHns ux aNeKTPOHHbIX hOpMyn B
HopManbHOM U1 BO3BYXXOEHHOM COCTOSIHUAX: S - aneMeHToB Mg, Ca, Sr, Ba, p - anemeHToB P, S, Si, d - anemeHTOB Mn, Fe,
Co, Ni.

Tema 4.

NabopatopHas pabota MNoponns coneli. Conepxarve nabopaTopHoi paboTbl: N3y4eHne rmaponmnsa conen.

Bonpochl k 3awmTe nabopatopHoit paboTbl.

1. Y10 Ha3biBaeTCSA rmaponm3om conen?

2. Kakme conu nogsepratotcs rugponunay?

3. Kakve conu He nogpepratoTtca rmgponuay? NpusennTte npuMeps..

4. MpuBeanTe NpUMepPb TMAPONN3a CONEN Mo KaTWOHY, N0 aHWOHY, NO KaTUOHY 1 aH1oHy. 5. OnHOCTyneHyYaThbli 1
MHOrOCTYNeHYaThli rnaponms.

6. Kakme dpakTopbl BIUSIOT Ha CTeneHb rMAponm3a conemn?

7. HanmwwuTe ypaBHeHMS peakumii ruaponnsa B MONEKYISPHOM, MOHHOM U COKPALWEHHOM UOHHOM BULE ANS CNeayowmnx
coneii: kapboHaT HaTpus, XNOPUA HaTPUsi, aueTat aMMOHNS.

Tema 5.

NabopatopHas paboTa "lNanbBaHMYeCKMe aNeMeHTbI".

ConepxaHue nabopatopHoi paboTbl: 03HAKOMIEHUE C YCTPOWCTBOM U paboTol rafibBaHUHECKNX 3N1EMEHTOB.

Bonpochl k 3awmTe nabopatopHoi paboTbl.

1. O6bsicHUTE 06pa30BaHME ABOMNHOrO ANEKTPUYECKOrO CNOS HA rpaHuLEe METan - pacTBop, BO3HNKHOBEHME
3NEeKTPOAHOro NoTeHUMana.

. YTo Takoe ABOWNHON 3NeKTpU4eCcKor CNon?

. Y10 HasbIBaeTCs CTaHOaPTHBIM SNEKTPOAHLIM NOTEHUManom metanna?

. Pan HanpsixeHwii metannos.

. Kakue BbiBOAbLI MOXHO coenatb M3 NOMOXEHNS MeTanna B psay HanpsXXeHnn?

. Y10 Ha3bIBaeTCS ranbBaHNYECKUM 3NIEMEHTOM?

. Tvnbl ranbBaHNYECKNX 3N1IEMEHTOB?

. FanbBaHW4eckunin anemeHT BonbTa, Akobu-IlaHnans, KOHLEHTPALMOHHBIV ranbBaHUYeckunii anemeHT. MNpreennTe
npuMepsl.

9. Kak no chopmyne HepHcTa onpenenntb 3Ha4eHne paBHOBECHOIO ANEKTPOLHOMO NoTeHUmana metanna?
10. Kak paccumtbiBaetcsa 90C ranbBaHM4ecKoro anemMeHTa?

11. B yeM oTnn4mMe ranbBaHMYyeckoro anemeHTa Jkobu-IaHnans ot anemeHTa Bonbta?

Tema 6.

Na6opatopHas paboTta "Kopposust metannos"

ConepxaHue nabopatopHoii paboThl: 03HAKOMIEHNE C Pa3NNYHbIMU BUAAMU SNEKTPOXUMUYECKON 1 XMMUYECKOM
KOppO3u1 MeTansos.

Bonpocebl k 3awute nabopatopHoit paboThbl.

. Yto Takoe koppoaus metannos? Kakue Buabl KOppo3mun metannos Bol 3HaeTe?

. B 4em oTnnMumsa xumMm4eckor n anekTpPoXNMNYECKOn Koppo3un?

. Yto npeactaBnsiet coboit xumMmyeckast koppo3susa? B kakux cpefax oHa npotekaeT?

. KakoB MexaHnam anekTpoxmMm4eckor kopposmmn?

. Buobl penonsapusaumu.

. Cxema anekTpoXnMmn4eckoin Kopposnmn?

. Kak HasblBaeTcs npouecc 0TBoAa 3NEKTPOHOB C KATOAHbIX Y4ACTKOB MPU 9NEKTPOXMMMYECKON KOPpo3un?
. KakoBbl MeTOAbI 3aWMTLI METANNO0B OT KOPPO3UN?

. Kakne metannbl npyMeHSA0TCA B Ka4eCTBe aHOLHbIX M KATOA4HbIX MOKPbLITUIA Ha Xenese?

10. MNpuBeonTe NpUMepbI N ypaBHEHWS peakLnii ra30BON KOPPO3UW 1 KOPPO3UW B HEINEKTPONUTAX.
2. NMucbmeHHas pabota

Tembl 2,3,4,5,6,7

Tema 2.

1. HanvwwnTte nonHbie 3NeKTPOHHbIE (POPMY/bl aTOMOB CELYHOWMX SNEMEHTOB: XPOM, NnaTuHa, Bonbgpam, Xeneso,
kobanbT, HMKENb, O/IOBO, MapraHeL, pamauwi, radoHuii, repManunii, 6pom, BucMyT. 1306pasunte pacnpeneneHne BaNeHTHbIX
3M1EKTPOHOB MO KBAHTOBbLIM Si4EKaM B CTALMOHAPHOM U BO36YXXAEHHOM COCTOSIHUW.

2. YKaxuTe BCe BO3MOXHbI€ BANEHTHOCTM aTOMOB Cepbl, oocdhopa 1 X10pa B XMMUYECKUX COeANHEHMAX

3. KBaHTOBbIE YMCha: rnaBHoe, opbutanbHoe, MarHUTHOe 1 cnMHoBoe. [laTb XapakTepucTuky, NpMBECT NPUMEpDI.

4. Onpenenute Tin rmbpuansaummn LeHTpanbHoro atoma B Mmonekynax: CH4, BH3, NH3, BeF2, PCI5. YkaxuTe
reomMeTpuyeckoe CTPoeHne 3TUX MONeKy”n.

5. Onpepnenute kpaTtHocTb cBadu metogom MO JIKAO B monekynax: H2, 02, CI2, N2, Br2.

6. Ykaxute Bua ceasu B monekynax: KBr, CH4, PCI5, CO, LiCl, LKCI, NaCl, HCI, NH3, NaBr, KF.

7. Ykaxute, Kako Bua XMMNUYECKOl CBA3W peannadyeTcs Mexay atoMaMm 3NeMeHTOB C NopsakoBbiMmM Homepamu 1 1 17, 3
no.
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8. CocTtaBbTe chopmynbl coneii: rugpokcoxnopuna meau (I1) n rugpodpoccparta bapuvs. Hanuwute ypaBHeHUs peakumi
npespalLeHns 3TUX CoNei B CpefHue conu.

9. CocTaBbTe hopmynbl aurnapodgoocdarta kanbums, rugpokcoxnopuna xpoma (1), kapboHara kanus.

10. HanuwwnTe ypaBHeHue peakuun npespaleHue rugpokcoxnopuga xpoma (lll) 8 xnopug xpoma (l11).

Tema 3.

1. BbluncnnTe nameHeHne ceobonHoi aHeprum Mmbbca n onpenennte BO3MOXHOCTb NpOTeKaHus peakumm npu T = 298
K: Fe203 (18) + 3H2 (r) — 2Fe(1B) + 3H20 (r) CtaHpapTHble 3HaYeHNUs1 TEPMOANHAMNYECKUX CPYHKLIMIA B3SITb B
CrpaBoYHMKE.

2. TemnepatypHbI KOSUUNEHT peakunn paseH 3. Onpenennte, Kak USMEHUTCS CKOPOCTb peakumnm Npy NoBbIWEHUN
Temnepatypbl ot 300 K oo 320 K.

3. Paccuutatb aHTanbnuio npespauweHus rpadvTa B anMas, eCnv sHTanbnng cropaHus rpadura = -393,4 k Ix/monb, a
anmasa = -395,28 kx/monb.

4. MNpun Temnepartype kuneHns beHsona (Tk = 353 K) XxmaKocTb 1 nap paBHOBECHLI. YeMy paBHa SHTPOMUS UCMAPEHNS,
€cnu sHTanbnuns ncrnapexHns coctasnset 34,3 kx/monb?

5. Beiumcnutb AG B peakuun n K pasHosecusi: SO2 (r) + NO2 (r) — SO3(r) + NO (r)

6. CTaHpapTHble 3HaYeHNs TepMOANHAMNYECKMX PYHKLNIA?

7. Ncxons na rmpgpokenga kanbums n ooCcpopHO KUCAOTbI, COCTaBbTe (POPMYIbl BCEX TEOPETUHECKN BO3MOXHbIX CONe,
Ha30BUTE UX NO MEXAYHAPOLHON HOMEHKNaType.

8. PaccTaBbTe KO3h(MLMEHTHI B YPABHEHWMN peakLuy METOAOM 3N1eKTPOHHOro 6anaHca. Hanonute okmcnmTens u
BOCCTaHOBUTESb.

Cr(NO3)2+Br2+KOH—K2CrO4+KBr+KNO3+H20

9. OnpegennTte TUMbl OKUCAUTENbHO-BOCCTAHOBUTENbHbBIX peakumin. YKaxmTe OKUCAUTENb U BOCCTAHOBUTENb

a. H2S+8HNO3=H2S04+8N0O2+4H20

b. 2H2S+H2S03=3S+3H20

c. 2Pb(NO3)2=2PbO+4NO2+02

d. 3BHNO2=HNO3+2NO+H20

e. NH4NO2=N2+2H20

10. Yto Takoe aHeprus M'mbb6ca?

Tema 4.

1. Onpegnennte Maccy rmagpokcuaa Hatpus, cogepxauytocs B 500 mn ero 1M BogHoro pacteopa.

2. OnpepennTte BogopoaHbIi nokasartens (pH) pacTeopa ruppokcuaa Kanms, MMetoLero KoHueHTpauuio 0,01 monb/n.
3. OnpenenvTe NPOLIEHTHYIO KOHLIEHTPALIMIO pacTBOpa, NONy4eHHOro npu pacteopeHun 50 r HuTpaTta cepebpa B 150 r
BOAbI.

4. OnpepnennTe YACO MONEN CONSHOWM KNCNOThI, coaepxaumxcs B 500 mn eé 1M pacTteopa.

5. Onpepnenute TMTP pacTteopa, cogepxaltiero 4 r NaOH B 200 mn pacTtsopa.

6. lNMpueeanTe NpuMepbl Cone, KOTopble NOABEPranTCA MMAPOAN3Y N0 KATUOHY, NO aHUOHY.

7. MNpuBeonTe NnpuMepbl conen, KOTopble NOABEPralnTCs rmapoanay nNo KaTmoHy 1 aHNMOHY OOHOBPEMEHHO.

8. Hanvwwute ypaBHeHMs peakumin rugponnsa KaTMoHOB NePBOiA rpynmbl.

9. Hanmwwure ypaBHeHMS peakumii rmpponnsa coneit no aH1oHy.

10. Kakne conv He noaseprawTcs rnaponnsy?

Tema 5.

1. CocTaBbTe CxeMy rafbBaHN4eckoro anemeHTa BonbTa, 06pa3oBaHHOr0 LIMHKOBLIM U MAarHUEBbIM 31eKTPOAaMU.
HanvwunTe ypaBHEHNS 3N1EKTPOAHBIX NPOLECCOB.

2. Bolyncnute 3.4.c. ranbBaHuyeckoro anemenTa: Zn/ Zn(NO3)2, 0,1M // Cd(NO3)2, 1M /Cd HanvwuTe ypaBHeHuns
3NEKTPOAHBIX NPOLLECCOB, N306pasnTe CXeMy ranbBaHNYECKOrO NEMEHTA.

3. CocTaBbTe CXeMbl OBYyX ralbBaHW4eCKNxX 3/1IeMeHTOB, B O4HOM 13 KOTOPbIX Melb 6bina 6bl KaToaoM, a B Opyrom aHonom.
Hanuwunte ons Kaxaoro n3 sTUX 3N1eMeHTOB 9MIEKTPOHHbIE YpaBHEHWS peakumii, NpoTekamwWwmnx Ha aHode 1 Kkatode.
Paccuutaiite 5.4.C. 3TUX ralbBAaHNYECKUX 3NIEMEHTOB A5 CTaHO4aPTHbIX YCIOBUIA.

4. BoluncnuTe 9.4.C. ranbBaHmnyeckoro anementa: Mg / MgSO4, 0,1M // CuS0O4, 0,1M / Cu. HanuwwnTe ypaBHeHNS
3NEeKTPOLHbIX MPOLLECCOB, M306pa3nTe CxeMy rafibBaHUYECKOro aNnemMeHTa.

5. CoctaBbTe CXeMy ranbBaHU4ECKOro anemeHTa BonbTa, 06pasoBaHHOro MELHbLIM M LIMHKOBBLIM 3nekTpogamu. Hanvwmnte
ypaBHEHMWS aNEKTPOLHbIX MPOLIECCOB.

6. UT0 nsyyaet anekTpoxmmMmsa?

7. MpuHUMN paboTbl ranbBaHNYECKUX 3NIEMEHTOB?

8. CoBpeMeHHble ranbBaHNYeCcKe ANEMEHTLI Y UX NPUMEHEHVE B BbITy 1 MPOMbIWIEHHOCTA?

9. Bbluncnute anekTpoaHbI NOTEHLMAaNn MarHNs norpyxeHHoro B pactsop MgSO4 ¢ koHueHTpauven noHos Mg2+,
pasHoii 0,01 monb/n.

10. Kakoe BelwweCcTBO 1 B KAKOM KONMYECTBE BbIAENNTCSA HA Katode npu anektponunse pacteopa Hg(NO3)2 (aHon
rpacomToBbIi) B TedeHne 10 MuHYT npu cune Toka 8A?

Tema 6.

1. Xenes3o HaxoOMTCS B KOHTAKTE: a. C ONI0BOM; b. € UMHKOM. YKaxuTe, Kakon Metann 6y,ueT OKUCNATbCA B KaX10M N3
3TNX Cny4aes. Hanuwwute CXeMy KOPpPO3rOHHbIX NpoLeccoB BO B/laXKHOM BO34OyXe U B pacTBOpe cepH0|7| KNCNOThI.
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2. Kakoe nokpbiTue metanna Ha3biBaeTcs aHOLHbIM N Kakoe KatofgHbIM?

3. HazoBunTe Heckonbko MeTannoB, KOTOPbIe MOMyT CNYXXUTb A1 aHOOHOrO U KaTo4HOr0 MNOKPbLITUS Xenesa?
3.CocTaBbTe ypaBHEHMS aHOAHOMO 1 KaTOAHOro NPOLLECCOB, NMPONCXOASIWMNX MPY KOPPO3UK Xenesa, NOKPbITOro LIMHKOM
BO B/IaXXHOM BO31yxe?

4. [1Be xenesHble NnacTuMHbl, YaCTUYHO NOKPbITbIE Of4HA ON0OBOM, Apyras Medblo, HAXOAATCS BO BNaXHOM Bo3ayxe. Ha
KakoW 13 3TMX NnacTMHok bbicTpee obpasyeTtcs pxaBymHa? MNoyemy? CocTaBbTe ypaBHEHMS NPOLECCOB KOPPO3NM ITUX
NAACTUHOK.

5. B yem 3aknoyaeTcs CywHOCTb NPOTEKTOPHON 3aWmTbl METANIOB OT KOPPO3UnN?

6. lMprBeanTe NpMMep NPOTEKTOPHONM 3aWNTbl Xeneaa B HelTpanbHoi cpene. CocTaBbTe a1EKTPOHHbIE ypaBHEHUS
AaHOLHOro 1 KaTto4HOro NpoLecCcoB.

7. Ob6DbsCHUTE, MOYEMY OLIMHKOBAHHOE Xene30 BO BNAaXXHOM BO34yXe HE KOPPOoAMPYeT faxe Mpu HapyLWeHUn NoKpbITUs, a
Ny>XeHoe Xeneso (MoKPbIToe TOHKUM C/I0eM 010Ba) BbICTPO NMOKPLIBAETCSA PXaBYMHON. HannwmTe cxemy KOPPO3NOHHbIX
NpoLEeCCOB.

8. Xene3o nokpbITo HKeNneM. Kakoit n3 MmeTanno 6ynet KOPpoLMPOBaTh B CyHae paspyleHust MOBEPXHOCTW NOKPbITUS?
Hannwute cxemy KOPPO3MOHHBIX MPOLIECCOB: a. BO BNaXHOM BO3ayxe; b. B pacTBOpe CONSIHON KMCNOThI.

9. B kakoM cnyvae LMHK KOppoampyeT ObiCTpee: B KOHTAKTE C HUKENEM, XeNne3oM Unn ¢ BucMytoM? OTBET NOSICHUTE.
HanuwwnTe ons Bcex cny4aes ypaBHEHUE 3NEKTPOXUMNYECKOW KOPPO3nM B CEPHOM kncnoTte. byneT nvu okcuaoHas nnexHka,
obpasytolascs Ha Kanbuum, obnagatb 3aWUTHLIMU CBONCTBAMU?

10. MpvBeanTe NpMMepbl ABYX METanNoB, NPUroaHbIX ANs NPOTEKTOPHON 3aluuThl Xenesa. ns oboux cnyyaes HanuwmTe
ypaBHeHUe 3N1eKTPOXMMUYECKO KOPPO3nM BO BNAXHON cpelle, HACbIWEeHHOM KucnopoaoM. byneT nvu okcuaHas nnexHka,
obpaaytowascsa Ha antoMuH1MKn, obnaaatb 3aWUTHLIMW CBOMCTBaAMN?

Tema 7.

1. dnekTponnu3 BOLHOro pacteopa cynbgpara meou () npogonxancs B TedeHne 1 yaca npm cune toka 1 A. Onpenenvte
mMaccy Mefu, KoTopas BblAenmMTcsa Npu anekTponuse. Hanvwmrte ypaBHEHUS aNeKTPOOHbIX NPOLECCOB.

2. Bblyncnnte skBUBaNEHT XpoMa, y4MTbIBas!, YTO NPU NPONYCKaHUM Yepes pacTBop ero conu toka cunoi 10A B TedeHune
30 MWHYT Ha karone Bblaenunochk 3,25 r xpoma.

3. Hanvwwute ypaBHeHMs peakumil, NpoTeKarwWwmx Ha 3nekTpoaax npu anekTponmae BOAHOMO pacTBopa HATpaTta HUKeNs:
a) ¢ rpacpunToBbIM aHOAOM; 6) C HUKENEBLIM aHOAOM.

4. OnekTponM3 pacTeopa xnopuaa LmMHka NpoBOAMTCS C HEATPanbHbIM aHOLOM B Te4eHne 6 4acos npm cune Toka 3A.
Hanuwwute ypaBHeHMS 3n1eKTPOLHbIX MPOLLECCOB Y BbIYUCINTE KONNYECTBA BEWECTB, BbIASNMBLIMXCS HA 3N1eKTpodax.

5. Yepes pacTeop cynbata xenesa (Il) nponyckanu tok cunon 13,4 A B TedeHme 1 yaca. Onpenenntb KONn4ecTso
Xenesa, KOTOpoe BblAENWUIOCh HA KaTole, eCNn BbIXoA4 Mo TOKy 6bin paBeH 70%. HanuwwnTte ypaBHeHNs peakuuii,
NpoTeKaLWMX HA MHEPTHBIX SNeKTpodax.

6. Hanmwute ypaBHeHMs peakumil, TpoTeKawWwmx Ha UHEPTHbIX 3NEeKTPo4ax Npu aNeKTponu3e pacteopa xnopuaa
MarHusi. CKonbKO BPEMEHW HEOOXOLMMO BECTY 3NEKTPONN3 Npu cune Toka 2 A, 4Tobbl Ha katoae Bblaenunoch 2,43 r
BellecTsa.

7. MNpwn anektponunse 260 r BogHOro pacteopa cynbgara meam ?Il ¢ maccoson goneii 40% Ha KaTone BblAENUIoCh Mefb
maccow 16r. OnpenennTe MaccoByto OO0 cynbdoata mean |l B pactBope nocne anekTponunaa.

8. 18,4 r cmecun Fe n Mg nonHOCTbIO NpopearnpoBany ¢ ra3oMm, BblaenuslmnMMcs npu anektponuade 161,4 r. 50%-Horo
pacTtBopa xnopuaa meon ? 1. Onpenenntb coctaB CMeECH.

9. MNpw anekTponuse 200r 20% p-pa rMapoKcuaa HaTpus Ha KaTone Bblaenunock 5,6n (H.y) rasa. Hartn maccosyto fonto
B-Ba B ANEKTPONM3epe M 06bem rasa (H.y.) BblAENMBILErOCS HA aHOE.

10. Kakve npomyKThbl, 1 Kakoi Macchl BbILENSTCS HA YroNibHbIX 3NEKTPOAax Npu NofHOM anekTponuse 59,4 r 6pommaa
6apus Haxoasuerocs B BOLHOM pPacTBOpe.

3. TectupoBaHue

Tembl 1,2, 4

MNpumMepbl 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. yBennumtca B 9 pas

1. 3. yBenuuutca B 6 pas

1. 4. ysenuuutcs B 27 pas

2. Bce BO3MOXHbIE 3Ha4YEHNS MarHUTHOrO KBAHTOBOMO YCna Ansl 9NeKTPOHOB f -noaypoBHS:

2.1-2;-1;0;1;2

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

23.0;1;2;3;4

24.-1;0;1

2.5.-1/2; +1/2

3. M'maponmay TonbKo No KaTMoHy NoABEpPraeTcs conb, 0bpa3oBaHHas:

3.1. cnaboii KUCNOTOM 1 CUNbHLIM OCHOBAHUEM

3.2. CUNbHOI KMCNOTO 1 cnabbiM OCHOBAHUEM

3.3. CUSIbHOM KUCNOTOIN N CUJTbHBIM OCHOBAHWEM

3.4. niobas conb
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4. MonsipHas KOHLEeHTpaumsa pacTteopa, cogepxauwero 0,98 r cepHoit knucnotel B 100 M1 pacteopa, 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. "TIoHMXeHre faBneHns HaCbIWeHHOro napa pacTBoOpMTENs HaL PacTBOPOM NPOMNOPLIMOHANIBHO MOMbHONM Aone
pacTBOpE&HHOro BelecTsa".

MNprBenéHHOE BbipaXeHWe npeacTasnseT coboi

5.1. 3akoH lNecca

5.2. 3akoH Payns

5.3. 3akoH ®Papages

5.4. 3akoH Oma

5.5. npyvHumn Maynu

6. KpatHocTb CBS3M B MOnekyne a3oTta pasHa

6.1. 1

6.2.2

6.3.3

6.4.5

6.5.0

7. B ypaBHeHun peakuun

FeSO4 + KMnO4 + H2S04 = Fe2(S04)3+ K2S04 + MnSO4 + H20
KO3qodoMLIMEHT nepes CepHON KUCNOTOWN paBeH:

7.1.8

7.2.5

7.3.4

7.4.3

75.2

8. Xnopwa xenesa(ll) He MoxeT 6bITb NONYYeH B3aNMOAEACTBUEM:
8.1. xxernesa c xnopnaom HaTpus

8.2. pacteopa xnopuga megu(ll) c xenesom

8.3. XXenesa c consHom KNCNoToMn

8.4. okcmpa xenesa c CONSHON KMUCNOTOW

9. Kncnas conb MOXeT BbITb NONyYeHa B peakumu:

9.1. NaOH (HepocTaTtok) + H3PO4

9.2. HCI+NH40H

9.3. CuCI2 + NaOH(HepocTaToK)

9.4. FeSO4 + KOH(136bITOK)

9.5. Ca(OH)2 + HNO3

10. YkaxwuTe BewecTsa, B BOOHbIX pacTBOpax KOTOPbIX pacTBOPSETCS rMAPOKCUL antoMUHUS:
10.1. KOH, H2S04

10.2. NaOH, NaCl

10.3. NaNO3, KCI

10.4. H2S04, K2504

11. HassaHue coegnHeHuns Cu(H2AsO4)2 no mexayHaponHON HOMeHKnaType:

11.1. Qurngpoapcenat meaum (l1)

11.2. OurnopokcoapceHat mean (l1)

11.3. OurnopoapceHat meau (1)

11.4. Ournopoapcenunt meaum (1)

12. B Monekyne HeKOTOPOIA KMCNOW COnn CoOoepXMTCsl aToM BOAOPOAAa, CNOCOBHbI K 3aMelleHunio Ha Metann. Mpu
3amelleHnmn obpasyeTcs gooccpat Kanbuusi. HaseaHmne NCXoLHoW Conu:

12.1. F'mapokcodocat KanbLus

12.2. Qurnopokcodpocdat Kanbums

12.3. M'mppoghochuTt kanbuus

12.4. 'mppodpochat kanbuus

13. Mpy NpoTekaHun Toka Yepe3 NocnenoBaTeNbHO BKOYEHHBIE SNIEKTPONU3EPBI C pacTBOpaMu HATpaTta cepebpa u

cynbcpata meau (I1) B nepeom anektponusepe Boigenunoch 1,118 r metannnueckoro cepebpa. Macca meaw,
BblLENMBLIECS 32 3TO Xe BpeMs BO BTOPOM 31eKTponnsepe, pasHa:

13.1.0,331r

13.2. 0,662 r
PervcTpaunoHHbiii Homep 10289260619 SAEKTPOHHBH
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13.3.0,438r

13.4.0,536 1

13.5.0,213 1

14. OnekTponn3 BOOHOrO pacTeopa cynbgara HUKeNs NpoBoauics B TedeHne 1 yaca npu cune toka 2 A. Macca Hukens,
KoTOopas Bbloenunach Ha katoge, pasHa

141.22r

142.4,4r

143.6,8r

144.8,7r

145.05r

15. [Insa NpOTEKTOPHOM 3alnTbl XeNe3HbiX N3aenuii 0T KOppo3um B HENTPanbHOKW BOAHON Ccpede MOXET NPUMEHSATLCS:
15.1. kobanbT

15.2. onoso

15.3. marHum

15.4. Hukenb

15.5. Mmenb

16. CtanpaptHas 3C ranbBaHnyeckoro anemeHTa Zn/ ZnCI2 // AQNOS3 / 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, KOTopbIi XapakTepuayeTcs HaubobLIMM BO3PacTaHWEM SHTPOMWU, SBASETCS:
17.1. oxnaxneHue

17.2. HarpeBsaHwue

17.3. ncnapexwve

17.4. koHOeHcaums

17.5. xpucrannuaaums

18. LleHTpanbHbI aTOM HaXOAMUTCS B COCTOSIHUM SP3-rnbpuansaumny B Monekyne
18.1. BeClI2

18.2. CCl4

18.3. AICI3

18.4. BH3

4. KoHTponbHas pabora
Tembl 2, 3
Mpumep Guneta KOHTPONbHOM PaboThl

1 CocTaBbTe CTPYKTypHble (bopMynbl U fante HassaHus cnegyowmum coeanHeHnam: AIOH(NO3)2, (CaOH)2CO3,
FeHSO4.

2 YKaxuTe 3Ha4eHns KBAHTOBbIX YACEN Ans 9NekKTpoHoB 6p2. OnpegennTte, Kakow 3TO 3EMEHT 1 COCTaBbTe €ro
3NEKTPOHHYIO CPopMyTy.

3 YkaxuTe Tvn rubpuansauum LeHTpanbHOro atomMa U NpocTPaHCTBEHHYIO KOHdurypauuto monekyn NH3, CH4.
4 PaccTaBbTe K0adhdoULMEHTEI METOAOM aNEKTPOHHOro HanaHca:

MnO2+KCIO3+KOH—K2MnO4+KCl+H20

5 TemnepatypHbIii KO3MMLMEHT peakumn paBeH 2. OnpenennTte, Kak U3MEHUTCS CKOPOCTb PeakLUn Npu MoBbILEHUN
Temnepatypbl ¢ 273 K 0o 293 K.

6 Bbluncnute nameHeHve ceoboaHoin sHeprm Mibbca 1 onpenennTe BO3MOXHOCTb NPOTEKaHNA peakuun B CTaHOapTHbIX
yCIOBMSIX:

2C6H12 (x) + 902 (r) — 6C0O2(r) + 6H20 (r)

CraHbapTHble 3Ha4YeHNs TePMOANHAMUNYECKNX (OYHKLUMIA B3STb B CIPaBOYHMKE.

7 Hanuwwnte ypaBHeHWs ruaponmaa cone B MONEKyNspHOM U MOHHO-MONEKYNSipHOM Buae: xnopug xenesa (lll), kapboHart
Kanus, aueTar aMMOHUS. YKaxunTte peakumio cpelibl B pacTBopax ykasaHHbIX CONen.

8 CocTaBbTe CXeMy ranbBaHmnM4eckoro ajieMeHTa, 06paSOBaHHOFO MEeLHOW N UMHKOBOW NnactuHamu, norpy>xeHHbIMA B
pacTBOpbl CBOUX conein. Hannwure YpaBHEHUNA 3NEKTPOOHbIX MPOLLECCOB N BblHUCnnTe 910C ons CTaHOapPTHbIX yCJ'IOBI/IVI.

9 Xeneso HaxoANTCS B KOHTAKTE C LMHKOM BO BNaXXHOM BO3ayXe. HanvwunTe ypaBHEHNS KOPPO3UOHHBIX NMPOLLECCOB,
yKaxuTe cocTas NPOAayKTOB KOPPO3WM.

10 HanvwwnTe ypaBHEeHNS aneKTPOLHbIX MPOLLECCOB. NPOTEKAIOWMNX MPU MPOXOXAEHUN NOCTOSAHHOIO 31EKTPUHECKOro ToKa
yepes pacTBop cynbgara UmMHKa. AHOL UHEPTHbIN.

Ok3ameH

Bonpochbl k ak3ameny:

1. CoBpemMeHHas Teopus cTpoeHms atoma. KopnyckynspHO-BOMHOBbLIE CBOWCTBA 3NIEMEHTAPHbIX YAacTuL. YpaBHEHUe e
Bpoiins. MprHumn HeonpepeneHHocTm [ei3eHbepra.
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2. BonHoBas tpyHkums. YpaeHerwue LWpeauHrepa.

3. KBaHTOBbIE YMcna: rnaBHoe 1 opbutanbHoe. QHEPreTNyeckme YPoBHU 1 NOLYPOBHM.

4. KBaHTOBbIE Y/CNa: MarHUTHOE U CMMHOBOE. DHEpreTn4eckne ypoBHM, NoaypoBHU 1 opbutanm.

5. ®OpMbI 3NEKTPOHHbIX opbuTaneii: s-, p-, d- opbutanu.

6. MprHUWMNbI 3anoNHEHNs aTOMHbIX opbuTanei atoMoB: npuHUMN Maynu, npasuno XyHaa, NPYHLKN MUHUMYMa SHEPTUN.
7. MakcvmanbHas eMKOCTb 9HEePreTU4ecKrx NoLypoBHen. SNeKTPOHHbIE POPMYJIbl CTPOEHUSI aTOMOB 3/IEMEHTOB.
Mpadomnyeckoe n3obpaxeHne aNeKTPOHHOro CTPOEHNS aTOMOB.

8. MNMepuogunyeckmnin 3akoH (hopmynuposka) n nepuognyeckas cuctema .U. Mengeneesa. [epnoamM4yHOCTb M3MEHEHNS
CBOWICTB 3/IEMEHTOB.

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

10. KoBaneHTHas nonsipHas xvMMmuyeckas ceasb.

11. MloHHas xumndeckas cBsidb. BogopoaHas cBsab.

12. Cnocobbl NepekpbIBaHNS 3NEKTPOHHBIX 0OM1aK0oB: G-CBS3U U TI-CBSA3M.

13. T'nbpuansaums atToMHbIx opbutaneit. Tunbl rmbpuamsauum opbutanei n NPOCTPAHCTBEHHOE CTPOEHVE MOMEKYII.
14. MeTon monekynspHbix opbutanein (MO IKAO). OcHoBHble nonoxeHusi metona MO JIKAO.

15. MNocTpoeHne sHEPreTMYECKUX Anarpamm MONIEKYN 1 ONpeaeneHne KpaTHOCTH (Mopsaka) CBA3u B COOTBETCTBUM C
meTomom MO JIKAO.

16. Xummnyeckasa tepmognHammka. TepmoanHammyeckne oyHkumu. MNepsbiii 3aKOH TEPMOANHAMUKN. BHyTpeHHSAS aHeprus
CUCTEMbI. DHTaNbNUS.

17. 3akoH ["ecca n cnencteme ua Hero. PacyeT n3aMeHeHns aHTanbnumn peakummn. SK30TEPMUYECKME U SHAOTEPMUYECKMNE
peakuun. SHTanbnns obpas3oBaHNs BElWECTBa.

18. BTOpoOWi 3aKOH TepMoAMHaMUKU. SHTponus. PacyeT nameHeHust aHTponun peakuuun. Moctynart MNnaHka.

19. OHeprus [Mb6ca 1 eé nameHeHve B xoLe peakuun. YCroBme caMonpon3BoibHOMO NMPOTEKAHUS XMMUYECKMX peakLuii.
Cnocobbl pacyeTa aHeprum mbb6ca. SHeprusi Mmbbca 0bpasoBaHNs BeLECTB.

20. XuMnyeckas KMHeTuka. 3anady XMMUYeckon KUHeTukn. CKOpOCTb XMMUYECKON peakLmu.

21. 3aBMCUMOCTb CKOPOCTU XUMUYECKOW PeakLinm OT KOHLIEHTpaUmMKM 1 oT Temnepartypbl. KuHeTnyeckoe ypaBHeHue.
KoHcTaHTa CKopoCTM peakLmnu.

22. Xumunyeckoe paeHoBecue. KoHcTaHTa paBHoBecus. CMelleHne xuMmnyeckoro pasHosecus. MNMpuHumn Jle-lartense.
23. Crnocobbl BbIpaXEHNS KOHLEHTPALMW PaCcTBOPOB.

24. KonnuratueHble CBOMCTBa pacTBopoB. 3akoHbl Payns. Ocmoc. 3akoH BanT-INodda.

25. BooopogHbii nokasatens (pH).

26. M'maponus coneit. PaannyHble NpyMepbl rMaponnaa: ruaponuns conei, 06pasoBaHHbIX CNabbiM OCHOBAHVEM U CUNTbHOM
KMCnoToi, cnabol KNCNOTOW 1 CUNbHBIM OCHOBaHWEM, Cnaboit KUCNOTON U cnabblM OCHOBAHWEM.

27. [lncnepcHble CUCTEMBI: BbICOKOAUCTEPCHbIE, CPEfHenMCNEPCHbIE, rpyboamcnepcHble. CBOMCTBA KOMMOUIHbIX
pacTBOPOB.

28. OKMCNUTENbHO-BOCCTAHOBUTENbHbIE peakuunn. CreneHb okucneHms. OkucnnuTenn n BOCCTaHOBUTENN. MeTO,EI,
9NeKTPOoHHoro H6anaHca.

29. Tynbl OKUCNNTENBHO-BOCCTAHOBUTENbHBIX PEaKLIMA: MEXMONEKYNSPHbIE, BHYTPUMONEKYNSIPHbIE, peakLuum
CaMOOKMCIIEHNS-CAMOBOCCTAHOBNIEHUS (ANCMPOMNOPLIMOHPOBAHUS).

30. OnekTpoAHble noTeHumanbl. MexaHnam BO3HVKHOBEHWUS 9NEKTPOAHOr0 NoTEeHUMana Ha rpaHyiue MeTanni-pacTeop.
31. BogopoaHsbiin anektpod. CtaHAapTHbIE 3NeKTPOo4Hble NoTeHumanbl. YpasHeHne HepHcra.

32. Pan HanpsixeHW MeTannos.

33. NanbBaHnyeckunin anemeHT BonbTa.

34. anbBaHn4eckuii anemMeHT Skobu-LaHnans.

35. KOHUEeHTpauUMOHHBbIN ranbBaHnyeckunin anemeHT. 30C ranbBaHN4YeCKOro aneMeHTa.

36. Koppo3us Metannos. XuMmnyeckas 1 anekTpoxmMmyeckas Koppoaus. Cxema anekTpoxXrMnyYeckon Koppo3uu.
Jenonspusaumsa KncnoponHas u BooOpoaHas.

37. Koppo3us npu KoHTaKTe OByx MeTannos. Koppo3us npy HepaBHOMEpPHOI aspaumm.

38. 3awmTa MeTannoB oT KOPPO3un. AHOLHBIE M KATOOHbIE 3AWUTHLIE METANIMYECKME NOKPbITUSA. MeTon NpOTEKTOPOB.
NHrmbutopsl kopposuu.

39. OnekTponua pacnnaBoB 3EKTPONNTOB.

40. OnekTponu3 pacTBOPOB SNEKTPONNTOB C HEPACTBOPUMBIM (MHEPTHBIM) aHOLOM.

41. SneKTponM3 pacTBOPOB ANEKTPONNTOB C aKTUBHbIM (PaCTBOPMMbIM) 2aHOAOM.

42. 3aKOHbl 9NeKTponm3a.

43. Obwwe caolictBa MeTannoB. Cnocobbl NONy4YeHNs METaNNoB.

44. OCHOBHble KNlacchl HEOpPraHM4ecknx coeamnHeHnin. OKcuabl: KUCNOTHbIE, OCHOBHbIE, aMdpOTepHble, HeapasfnnyHble.
HomeHknaTypa v cBoCTBa OKCUAO0B.

45. OcHoBaHwus: Knaccudmkaumsl, HOMeHKnaTypa 1 CBoMCcTBa OCHOBaHWA. AMpoTepHble rugpokcuabl. CTpyKTypHbIE
oopMYyIibl OKCULOB.

46. Kucnotbl: 6eckmcnopofHble, kucnoponcogepxaiuve. CBoMCTBa KUCNOT.

47. Conu: oCHOBHbIE, KUCTble, CpeaHne (HopManbHble). HomeHknatypa, cnocobbl nony4yeHust conein. Xummyeckue
csoucTea coneit. CTpyKTypHble oOpMynbl COneil.
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48. MNonnmepsbl. Knaccudprkauus nonMmepos.

49. MeTtonbl nony4eHns opraHnM4eCkKnxX CUHTETU4eCKNX NoMMepoOB. I'IonMMepmsauM;!, nonukoHaoeHcauusi. CteneHb
nonnMepunsaunn.

50. BaxHeliwmne nonvmepsbl: NoNMaTUNEH, NONMNPONUNIEH, NONUBUHUNXIOPUL, TEQRNOH (doToponnacT-4),
nonuMeTUNMeTakpunar.

CemecTp 2

TekyLUA KOHTPONb

1. JlabopaTtopHble paboTbi

Tembl 12, 13, 14

Tema 12.

NabopatopHas paboTa "MIamepeHne KOHLEHTPALIMU TOKCUYHBIX ra30B B BO34yXe MpW NOMOLLM ra3oaHannsaTopa
"Tonap-2".

CopnepxaHue nabopatopHoi paboTbl: 03HAKOMNEHUE C METOLOM OMNPEAENeHNst KOHLEHTPALMN BPELHbIX BEWECTB B
BO31yXe.

C nomoLbio razoaHanmsaropa "Monap-2".

Bonpochl k 3awmTe nabopatopHoit paboTbl.

. CocTtaB u cTpoeHune aTMocepsl.

. 3arpssHeHne atmocaoepsl

. Bnobl 3arpsisHeHns atMocapepbl MO MCTOYHMKY NpoucxoxaeHus. MNpumepb..

. Bnobl 3arpsisHeHns atMocgpepbl no MacwTaby. Mpumepsbi.

. Bnobl 3arpssHeHns atMocdpepbl Mo arperaTHOMy COCTOsiHMIO. [puMepbl.

. OCHOBHblE NCTOYHUKM 3arpsi3HEHMS aTMOCHPEPHOro BO3ayxa.

. YT0 Takoe amuccna?

. OTnnYme aMmccmm oT UMUCCUM.

. NpuHunn pelicteng razoaHannaartopa "lMNonap-2"

10. YCTPONCTBO 3NEKTPOXMMNYECKOrO AaT4uKa.

11. Nonatne MNAOK, Mopor 1, Mopor 2.

Tema 13.

Na6opatopHas paboTta "OnpeaeneHne XecTkocT Boabl".

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

. XecTKoCcTb NpMpoaHbIX BOA.

. Bnobl xectkocTu: obwas, kapboHaTHas, HekapboHaTHasl, ycTpaHsiemas, HeycTpaHsiemas.

. EAnMHMUbI XecTkocTu.

. NcTtouHukm conen xecTkocTu.

. Knaccngoukaums npupoaHbix BoL MO BEANYMHE XECTKOCTH.

. Cnocobbl yCTpaHeHNs XXeCTKOCTH.

. MeTton ocaxpaeHus

. VIoHHbI 0BMeH.

. CylHOCTb TUTPUMETPUYECKOrO METOAA ONpeneneHns obLei XecTKOCTU NPMPOAHbIX BOA.

10. HopMupoBaHue kadecTtsa Boabl MO 06wWel XeCTKOCTH.

NabopatopHas pabota "OnpeneneHve oblweit Weno4yHoCcTV BoAb!".

CopnepxaHune nabopatopHolii paboThbl: 03HAKOMIIEHNE C METOLOM ONpeaeneHns obLe WenoYHOCTM BOAbl TUTPOBAHUEM.
Bonpocsl k 3awute nabopatopHoit paboThbl.

. llenoyHocTb NpUPOAHLIX BOL.

. OCHOBHble KOMMOHEHTbI HEWTPanuayroLwme NoHbl BOLOPOAa.

. Bnobl weno4yHocTtu: obwas, kapboHaTHas.

. PasHocTb Mex .y OCHOBHOCTbIO U LWETIOYHOCTbHO.

. 3Ha4YeHNE BEIMYUHDI LWENOYHOCTM A1 MPUPOLHbIX BOA,.

. Mpouecc 3akncneHns NoBepPXHOCTHbIX BOLOEMOB.

. CylHOCTb TUTPUMETPUYECKOrO METOAA ONpeneneHns obuwei Weno4YHoCTH NPUPOAHbIX BOL.

. Kakne noHbl TUTpyoTCS CONSIHOM KMCNOTOM B MPUCYTCTBAM UHAMKaTopa doeHondotanemHa?

. Kakne noHbl TUTPYroTCS CONSIHOM KMCNOTOM B MPUCYTCTBMM UHAMKATOPA METUNOBOIrO OPaHXeBoro?
10. HopmunpoBsaHue kavecTtsa BoAbl.

Tema 14
Na6opatopHas paboTta "OnpeaeneHne coaepXxaHusi ocTaTo4yHOro xnopa B soae".

ConepxaHne nabopaTopHoi paboTbl: 03HAKOMIEHNE C METOAOM ONpeAeneHnst CogepXaHns 0CTaTo4HOro xnopa B BoAe
nocne ee Oe3NHPULMPOBAHUS.

Bonpocebl k 3awute nabopatopHoit paboTbl.
1. TOKCUYHbIE MPUMECK B NMNTLEBON BOJE.
2. \cTOYHMKM NOCTYNNEHNS TOKCUYHBIX MPUMECEN B BOLY.

OCoOoO~NOOOTPhWDN =

O©oo~NOOOThWN =
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3. MeToapbl KONMYECTBEHHOMO ONpPeLeneHuns.

4. XnopuposaHve BoAbl.

5. Peakuuu, npoTtekarowme npu XnopuposaHuu.

6. MNoTeHumManbHas aKonornyeckas onacHOCTb XIOPMPOBaHNS BOAbI.

7. VlonomeTpuyeckuii MeTo onpeieneHmns ConepXaHuns 0CTaTO4HOro Xopa B BOfeE.
8. AnbTepHaTnBHble MeTOAbl 06e33apakuBaHNs BOLbI.

9. BbluncneHue cogepxaHnsi ocTaTo4HOro Xopa B BOAE.

10. HopmupoBaHve kadectsa Bobl O OCTATOHHOMY X/I0PY.

2. TectupoBaHue

Tembl 10, 11, 12

lMprMepbl TECTOBbLIX 3a4aHni
1. Okonorus - 310 Hayka

+: 0 B3aMIMOOTHOLIEHNM OPraHM3MoB Mexay coboii 1 ¢ oKpyXatowei cpeaoi (B TOM Yicne MHoroobpasune B3anMOCBA3ei
UX C OpyrMn opraHmamamm n coobuectsamm)

-1 0 XXVMBOTHOM Mupe
-1 0 3eMHO aTtMocdpepe, ee CTPOEeHUKN, CBOMNCTBAX M NPOUCXOASLMX B HEl npoLieccax

-1 0 3aKOHax B3aMMOOTHOLEHUS BUOCEPDI N YENOBEYECTBA, YENOBEYECKMX NOMYNSLMIA

2. KT0 13 HmXe nepeyvmcneHHbIX y4eHbIX BBEM B HAyKy TEPMUH "akonorns"?

-: B.BepHanckui

+: 3.l'ekkenb

-2 A.TeHcnu

-1 KO.JInbumx

3. B coctae atMocdbepbl BXOANT ...

+: Tponocgepa

- rmapocdoepa

-: nepocdoepa

- nuTocgoepa

4. Brocgoepa oTHOCUTCS K

+: rnobanbHol aKkocucTeMe

-1 Me303KocucTeMe

-1 MUKpO3KocUcTeMe

-1 MaKkpoakocucTeme

5. Yrnepon BbIXOLMT M3 KPYroBOpOTa BELECTB, 06pa3ys 0cafoyHble Nopobl, B OOpME ...
-1 Cynbgpara Kanbuus

- HUTpara Kanbuus

+: kKapboHaTa kanbLus

-: cynbdhmnaa Kanbums

6. CywHoCTb yyeHus B. BepHaOckoro 3akno4yaercs B ...

-: BbIAENEHNM FMaBHbIX 9KONOrMYECKNX Npobnem

-2 BblAENEHNN OCHOBHbIX (RYHKLMIA NuTOCEpbI

-: MPV3HaHUM UCKNIOYNTENbHON PONv NoYBbl B NpeobpasoBaHnm obnvka nnaHeTs

+ NPV3HAHUK UCKITOYUTENBHON PONM XMBOrO BELWECTBA, Npeobpasyiollero obnuk niaHeTsl
7. Cnctema, cocTosLas 3 opraHn3mMoB pasHbiX BUAOB U cpebl 0buTaHus, ocywecTenstowasi 0bMeH BeWweCcTBOM 1
9HEepruen Mexay HUMK -31o

+: aKocucTtema

-: BroueHo3

-1 9KoTON

-: BroreoLeHo3

8. MNpouecchbl, xapakTepHble Ans NPUPOLHbLIX 9KOCUCTEM:

- NpoyumMpyeT 1 pacxodyeT AMOKCUA yrnepoa npy CXuraHmm McKonaemoro Tonnmea

-: noTpebnset n npeobpasyeT aHEPruo NCKONAEMOro UK SAEPHOro TONMBa

-; pacxomyeT u npeobpasyeT opraHM4eckoe BewecTBo 6e3 HakonneHusl

+: monyyaeT, npeobpasyeT, HaKanIMBaEeT COMHEYHYIO SHEPT IO

9. lpynna opraHn3moB, NpeAcTaBUTENN KOTOPOK B B1MOreoLeHo3e HaunHaloT NpeobpasoBaHNE CONHEYHON SHEPrUK,
HasblBaeTcs

-: pegyueHTamm

-2 KOHCyMeHTamu | nopsagka

-: KOHcyMeHTamu 1 nopsaka

+: NpoayueHTamm

10. Ha kaxaom npeabiaylem TpohniyeckoM YpoBHE KONMYECTBO BMOMacChl, CO30aBaEMON 3a eAMHILY BPEMEHU, ...
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+: Bonblue, YeM Ha nocneayowem

-2 MEHblUE, YEM Ha MOoCneayLeM

-2 NOCTOSIHHO MEHSETCS

-1 XapakTepuayeTcs NOCTOSHCTBOM

11. MNepBOMCTOYHMKOM SHEPTM B MPUPOLHbIX HA3EMHbIX 3KOCUCTEMAX 1 arpodKoCUCTEMAX SBNSETCA(IOTCS)...
-1 Yenosek

-: pacTeHus

+: ConHue

-: Bemns

12. Ecnn coobLiecTBO CyWeCTBYET B ONTUMA/bHbBIX YCOBUSIX CPeAbl, TO OHO ...

-I He UMeET NPenMyLLecTB Nepes Apyrumn coobecTeamu

-: He KOHKypeHTocnocobHo B 6opbbe ¢ apyrumm coobiiectsamu

-1 XapakTepuayeTcs yrHeTeHneM XnsHeaesaTenbHOCTH

+! IMEET MpenMyLecTBa nepes ApyruMmn coobecTeamm

13. MoHsITMe 0 NUMUTUPYIOLWKX dhakTopax paspaboTan

-: K. Tumnpsases

+: B. Wendhopn

-1 H. Peiimepc

-: b. KommoHep

14. CBOICTBO BUOOB NpucnocabnmeatbCs K TOMY UKW MHOMY Anana3oHy konebaHuii goaktopa cpefpl - 370...
+: 3KOnornyeckas nnacTMYHoOCTb

-: aKkonormyeckoe TpeboBaHne

-1 3KONOrn4yeckun pan,

-1 9Konormyeckas Huwa

15. Monynsiums - 3T0 COBOKYMHOCTb OCOBEA ...

-1 OBYX 6nun3kmx No TpeboBaHMsM K BMOTOMY BUOB, MPOXMUBAIOWMX HA ONPEAENEHHOR TEpPUTOPUN

-2 Pa3HbIX BULOB, CBA3AHHbIX MULEBLIMW B3ANMOLENCTBUSMU

- pa3HbiX BUAOB, MPOXMBAIOWYX B Npeaenax oblein tepputopumn

+: OOHOro BMAa, KoTopas obnanaet obWMM reHOOHLOM 1 3aHNMAET ONPELENEHHYI0 TEPPUTOPIIO

16. lMpoMblwneHHas (MHXeHepHas) aKonorus...

+: M3y4aeT BAUSHNE NPOU3BOACTBEHHON AEATENbHOCTU HA NPUPOLY W BAUSHWE NPUPOAHBIX YCNOBUA Ha
PYyHKLIMOHMPOBaHME NpeanpusaTuia

-! BbIIBNSIET 06WMe 3aKOHOMEPHOCTU OPraHn3aumnm XnsHu

-2 MccnenyeT OCHOBbI B3aMOLENCTBUS OpraHnu3ma 1 cpeap

-1 M3y4aeT CTPYKTYPY Y OVHAMUKY aHTPOMO3KOCUCTEM

17. Skonornyeckoe MMPOBO33PEHNE CMELMANNCTOB BblipaxaeTcs Yepes NpopecCnoHanbHblil BKNaa B ...
+: ONTUMMN3ALMIO0 B3aMMOOTHOLLEHUIA B cucTeMe "obLecTso - npupoaa”

-1 HAUMOHasbHbIE 9KONOrMYecKe NpoeKThl

-1 MakcrMmasbHOe NCMNob30BaHNe NprMpoapl

-2 MEXAyHapoOHbIe 3KONOrnyeckre NpoekThl

18. JlokanbHble O4MCTHbIE COOPYXEHMS NpeaHasHayeHbl ans

+: 06€3BPEXMUBAHNS CTOYHBIX BOL

-: anbHeNWero NCnonb30BaHNs CTOYHBIX BOA B MMTbEBOM BOAOCHAGXEHUN

-1 MICMONb30BaHMS CTOYHbIX BOL, B NAPOCKIOBLIX YCTAHOBKAX

-1 CMELEHNS CTOYHbIX BOA C YCNOBHO ? YACTbIMUA CTOYHLIMW BOLAMM

19. Hanbonee coBeplueHHbIMM annapaTamm O4YMCTKM Fra30oB OT B3BEWEHHbIX B HUX YacTWL, Mblfv U TyMaHa sIBNSIIOTCS ...
-: NeHHble annaparbl

-1 a3POTEHKM

-2 TKaHeBble OUNbTPSI

+: 9NeKTPOPUNbTPbI

20. [1ng o41CTKM TOMOYHOrO rasa OT AMOKCMAA Cepbl MOTyT OblTb MCMONb30BAHbI CYyNbGIUT KanbLms, U3BECTb 1 KUCTTOPOL,
BO3.yXa, Npu 3TOM 0bpasyeTcs ...

-2 TMAPOKCUA KanbLms

-: Brokanbumi

+: unc (cynbat Kanbums)

-1 Xnopua Kanbums

21. OcaxeHune YacTuL, Nbiin NoL LEeACTBUEM LEHTPOOEXHbIX CUM U CUMbI TAXECTW NEXUT B OCHOBE PaboThl...
-: TyMaHoynosuTenen

+: CyXVX NblNeynoBuTenen
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-1 MOKpPbIX MbINeynosuTenen

-1 3aNeKTPOOUNbTPOB

22. K anbTepHaTVBHbIM UCTOYHMKAM SHEPrM OTHOCSTCA

-1 U3BECTHSK

- IPUPOLHbIV ras

+: BLoaHeprus

+: COMHeYHas aHeprus

-I HeTb

23. Okonoro-6bruonorn4yeckoe 3Ha4eHne 030Ha Kak KOMMOHEHTa aTMOCepbl 3ak4HaeTCs B ero CrnocobHOCTY ...
-: NOBbIWATL CTABUNBHOCTb K1CNopoaa

- HEMTPann3oBatb KUCNOTHbIE OCa KU

+: mornowarb ynbTpacuonetosoe nanydeHne ConHua

-: CTMMynMpoBaTb obpasoBaHne LoXAeBbIX 06nakos

24. Hukenb, XxpoM, NonuxnopbrdeHnbl SBNSIOTCS ...

-: UHrMbrTOpamu

+: KaHUeporeHamu

- IMMyHOMOAZynsaTopamu

-1 CTUMyNATOpamm

25. HeobxoavMbiM yCNOBUEM LS YCTAHOBNEHNS 9KONnormyeckux Hopmatueos MNAB vunn NOC sensetcs.
+: UHBEHTapuU3aums NICTOYHUKOB BPEOHOro BO3OENCTBUNS HA OKPYXaloLyto cpeay
-: 0B6LWEeCTBEHHbIN 9KONOrM4YecKuii KOHTPONb 3a paboTol NpeanpUsTUi

-1 9KONOrnYeckoe cTpaxoBaHve obbekTa BO3AENCTBIS Ha OKPYyXaloLyto cpeny

-1 9KONOrn4eckoe ayavpoBaHue npeanpusaTumi

3auer

Bonpocsbl k 3a4ety:

. ctopusa ctaHoBneHns Hayku Skonorns.

. CoBpeMeHHble 3KONornyeckme npobnembl 1 nNyTu KX PELLEHUS

. 9konorunyeckne 3akoHbl bapns KommoHepa

. YyeHue B.W. BepHaackoro o 6uocgpepe

. 9Konornyeckme ¢akTopbl 1 UX BeCTBME

. OKOCHCTEMbI: CTPYKTYpa U AnHaMmka

. KpyroBoporT BelwwecTts B 6uoccepe

. 3aKoHbI aKonoruu

. Monynsuns

10. MexBunaoBble B3aNMOOTHOWEHWS OPraHn3MoB

11. ABuoTtuyeckne akTopbl

12. Brnotunyeckme chakTopsbl

13. Hoocdbepa, ycnosusa ctaHosneHus no B.W. BepHagckomy

14. YpOBHM OpraHn3aummn Xu3sHu

15. MNMpupoaHbie pecypcbl. Knaccudprkaums nprpoaHbIX pecypcos
16. Tunbl BewecTB B Briocdepe (kocHoe, XnBoe, bruoreHHoe?)
17. OCHOBHbIE NMPUHLMMbI PALMOHaNbHOr0 MPUPOLONONb30BaAHMS.
18. CTpyKkTypa 1 CBOMCTBA 9KOCUCTEM

19. Ilemorpadouyeckne nokasarenu nonynsauum

20. Passutune akocuctem. Cykueccus

21. 3arpsasHeHne atMocgepsl.

22. MeTobl 04MCTKU MPOMbILWNEHHbIX BbIBPOCOB OT MblIN 1 ra3oB
23. lNepenBuxHbie 1 CTaUMOHAPHbIE MCTOYHMKU 3arpsasHeHns atmocdepsl
24. O30HOBbIE Abipbl. MyTH pelweHns npobnembl

25. KnucnotHble noxan

26. Knotckuin npotokon

27. MNapHNKOBbIN adddekT

28. CMor: NpuynHbI U NOCNeacTBmA

29. VICTO4HUKM 3arpsa3HeHns atTMOCqepHOro Bo3ayxa

30. BnusHue 3arpsa3HeHus okpyxatower cpenpbl Ha XKBble OpraHnu3mbl
31. TpaHcnopT 1 okpyxatowas cpena. Metonbl 3almThl aTMOCHEPHOr0 BO3ayxa OT 0TpaboTaHHbIX ra3oB aBToMobunei
32. 3arpssHeHune rugpocgepsl.

33. MeToabl O4MCTKM CTOYHbIX BOA,

34. YMeHblUeHNe 3arpsa3HeHns NnTocepbl TBEPALIMUA OTXO4AMU
35. ManooTxoaHble TEXHONOrK
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36. brnoTtexHonornyeckne npouecchbl: O4MNCTKA CTOYHbIX BO4, yTUNN3aunsa teepablix ObITOBbIX 0TX000B, BOCCTaHOBNEHNe
3arps3HeHHbIX No4se

SKONorn4eckoe HopMMpoBaHme

CaHuTtapHo-rurneHnyeckme Hopmatussbl (MOK)

HopmaTuebl BbiGpocoB 1 cbpocos

I"paHuLpbl Bruocdepsl

HeTpaaouunoHHble MeTOAbI NPOM3BOACTBA SHEPTUN

MpupoaHble pecypcbl. Knaccudrkaums

OKONOrMYeCKNA MOHUTOPWHT.

CaHunTapHOo-3aWwmTHas 30Ha NPOMbIWAEHHbIX MPEeaNnpPUATUIA.
Skonornyecknii nacnopT NpeanpuaTus

OkoTokcukaHTbl. KceHobroTukm

3akoHogaTenbHoe yrnpasneHue NpupoaoOXPaHHON OeATENbHOCTBIO
"ocypapcTBEeHHAs aKONormyeckas akcneptuaa. 9KoNnormM4eckuini KOHTPONb
Mex oyHapoLHOe COTPYLHMYECTBO B 06/1aCTM 3almMTbl OKpYXatolwein cpeb
OKoHOMUYecKnA yuepb OT 3arpsA3HeHUs oKpyXalollein cpelbl. 9GEKTUBHOCTb 3aTpaT Ha OXpaHy NpUPOoLbI.
OCHOBbI 9KONOrMYeCKOM 6€30MaCHOCTU 1 KOHLIENUMS YCTONYMBOro passuTtuns Poccun.

37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.

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

B K@Y nelictByet 6annbHO-peATUHIOBAs 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.

Insa 3avéra:
56 6annos un bonee - "3a4TeHo".

55 6annoB 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 drtan | KonnyectBo
KOHTpOns LefATeNIbHOCTU, XapaKTepU3yoLLLUX 3Tanbl OPMUPOBAHNA KOMMNETEeHLUN 6annos

Cemectp 1

TekyLLUA KOHTPONb

NabopartopHble (B ayantopun, ocHaWEHHOM COOTBETCTBYIOWMM 060pyAoBaHMEM, oByyatowmecs

paboTbl NPOBOAAT y4eOHbIE SKCMEPUMEHTbI U TPEHUPYIOTCS B NPUMEHEHNM 1 20
NPaKkTUKO-OPUEHTMPOBAHHBIX TexHoNornii. OLEeHMBAOTCA 3HaHUe MaTepuana u
YMEHVE NPUMEHSTb €ro Ha NPaKTUKe, YMEHWUS 1 HABbLIKM MO paboTe ¢
obopynoBaHMEM B COOTBETCTBYOLEN NPeaMeTHOR obnacTu.

MucbMeHHas  [OByyarolwmecs nonyyatoT 3a4aHUE MO OCBEWEHNIO ONPELENEHHbBIX TEOPETUHECKMX

paboTa BOMPOCOB WK peleHmnio 3aaa4. PaboTa BeINONHAETCS NMCbMEHHO U caaétcs 2 12
npenopaeatento. OLEHNBAOTCS BNafeHne MaTepmanom no Teme pabotol,
aHanUTUYeckMe crnocobHOCTU, BNafeHNe METOOAMM, YMEHUS N HABbIKK,
HeobxoLMMble ANs BbINOMHEHWS 3a0aHWA.

TecTupoBaHue |TecTMpoBaHME NPOXOAUT B MMCbMEHHON hopMe Nnm C NCNONb30BaHNEM
KOMNbIOTEPHbIX cpeacTs. Obyyatowmiicsa nonydyaeT onpeaenéHHoe KOnm4ecTBo 3 10
TECTOBbIX 3a4aHuii. Ha BbINONHEHNE BblaenseTcs OUKCMPOBaHHOE BPEMS B
3aBMCMMOCTM OT Konm4yecTBa 3agaHuin. OueHka BbICTaBNSAeTCS B 3aBUCUMOCTM OT
NpOLIEHTa NPaBUIbHO BbIMOMHEHHbIX 3a4aHIA.

KoHTponbHas  [KoHTponbHas pabota NpoBOAWTCS B Yackl ayaMTopHOi paboTbl. Obyvatowmecs

paboTa nonyyaroT 3afaHns Onsi NPOBEpPKU YCBOEHUS NpoiiaeHHoro Matepuana. PaboTa 4 8
BbINOMHAETCA B MMCbMEHHOM BuAe 1 coaérca npenogasarento. OueHnsaloTcs
BnafLeHne maTepmanoMm no TeMe paboTbl, aHANNTUYECKME CNOCOBHOCTM, BNafeHwe
MeTodaMu, yMEeHMsl N HaBblKK, HeOBX0aUMble A4S BbINOMHEHWS! 3a0aHWIA.
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
OkK3ameH OK3aMeH HaueneH Ha KOMMAEKCHYIO NPOBEPKY OCBOEHMS OUCLMMIVHBI. OK3aMeH 50

MPOBOLUTCS B YCTHON UMW NUCbMEHHON doopme no Bunetam, B KOTOPbIX
cogepxxatcsl Bonpochl (3afaHusl) no Bcem Temam kypca. Oby4atowemycs naércsi
BpeMs Ha noarotoBky. OLeHnBaeTCs BNafeHne MatepranoM, ero CUCTEMHOE
OoCcBO€EHuUe, CnocobHOCTb NPUMEHATb HYXHblE 3HAHUA, HABbIKN U YMEHUA NMpKn
aHanuse NPobneMHbIX CUTyaUnin U PeeHNN NPaKTUYECKNX 3aAaHNA.

CemecTp 2
TeKyL i KOHTPONb

Na6opatopHsble [B ayanTopuu, ocHaIWEHHOV COOTBETCTBYOWMM 060pyAoBaHMeM, obyyatowmecs
paboTbl NPOBOAST y4e6HblE 3KCMEPVMEHTLI U TPEHUPYIOTCS B MPUMEHEHUN 1 25
NPaKTUKO-OPVNEHTNPOBAHHbIX TexHoNornit. OLEeHVBAKOTCS 3HaHVe MaTepuana u
yMeHVe NPUMEHSTb ero Ha NPaKkTVKe, yMeHWsl 1 HaBbiKu No paboTe ¢
060pynoBaHEM B COOTBETCTBYHOWEM NpeaMeTHON obnacTu.

TecTuposaHue |TecTMpoBaHMe NPOXOAUT B NMCbMEHHOR hopme nnm ¢ NCNONb30BaHNEM
KOMMbIOTEPHbIX cpencTs. Obyyatowmincs nonyyaet onpenenéHHoe KONMYecTBo 2 25
TECTOBbIX 3a4aHui. Ha BbINONHEHVe BblaenseTcs (OUKCMPOBaHHOE BPEMS B
3aBMCMMOCTM OT Konm4yecTea 3agaHuin. OLeHka BbICTaBnseTcs B 3aBUCUMOCTM OT
npoueHTa NPaBwibHO BbINOMHEHHbIX 3a4aHWA.

3auer 3a4éT HaueneH Ha KOMMIEKCHYHO NPOBEPKY OCBOEHUS ONCLMUMINHGI. 50
O6yuatowmitica nony4aeT Bonpoc (Bonpochkl) Nnmbo 3anaHue (3anaHus) n Bpems Ha
noaroToBky. 3a4éT NPOBOAUTCS B YCTHOM, MMCbMEHHOM NN KOMMNbIOTEPHOA
gopme. OueHrBaeTcs BNafeHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb MPUMEHSITb HYXXHble 3HAHMSI, HABbIKW 1 YMEHWS Mpu aHanuse
NPOBNEMHBIX CUTYaLUIA N PeLleHNN NPAKTUYECKNX 3a0aHWiA.

7. NepeyeHb OCHOBHOW U [ONONHUTENBLHON Y4eOHOW NuTepaTypbl, HEO6XOAUMOW ANt OCBOEHUS BUCLUMNINHBI
(momyns)
7.1 OcHoBHas nuTeparypa:

1. MapTbiHoBa T.B. HeopraHuyeckast xumus : yuebHuk / T.B. MapTeiHoa, U./. CynoHuukas, K0.C. Areesa. ? M. :
NH®PA-M, 2017. ? 336 c. + Jon. matepmanbl [OneKTpoHHbINA pecypc; Pexum goctyna http://www.znanium.com). ?
(Bbicwee obpaszosaHue: bakanaspuar). ? www.dx.doi.org/10.12737/25265. - Pexum goctyna:
http://znanium.com/catalog/product/648408

2. 'nvHka H.J1. Obwas xumus: yuebHuk ons 6akanaepos, CTyA. HEXMM. criel. By3oB / noa pea. B.A. Monkoea, A.B.
Babkosa. - 18-e nsga., nepepab. n gon.. - Mockea : KOpaiit, 2012. - 898 c. - (bakanasp). - bubnuorp.: c. 886.. - ISBN
978-5-9916-1148-0; ISBN 978-5-9692-1112-4. (100 ak3.)

3. MunHka H.J1. Obwas xumns: y4eb. nocobue ons HexvM. criel. By3oB / nog pea. A.W. Epmakosa. - 30-e usg., ucnp.. -
M. : Nuterpan-Mpecc, 2010. - 728 c. : un. - Bubnuorp.: c. 704-705. - ISBN 5-89602-017-1. (103 3k3)

4. Pasymos B.A. 9konorus : y4eb. nocobue / B.A. Pazymos. ? M. : UHDPA-M, 2018. ? 296 c. ? (Bbicee obpasoBaHue:
Bakanaspuar). - Pexum goctyna: http:/znanium.com/catalog/product/951290

5. Hukudpopos J1.J1. Skonorus: yuebHoe nocobue/J1.J1.Hukngopos - M.: HALL MIH®PA-M, 2015. - 204 ¢.: 60x90 1/16. -

(Bobicwee obpasosaHune: bakanaspuar) (Mepennét) ISBN 978-5-16-010377-8 - Pexum goctyna:
http://znanium.com/catalog/product/486270

7.2. OononHutenbHaa nuteparypa:

1. OCHOBbI XUMUW [ONEKTPOHHBIN pecypc]: y4ebHuk / B.I'. MiBaHoB, O.H. 'eBa. - Mocksa : KYPC: HALL UIH®PA-M, 2014. -
560 c. - ISBN 978-5-905554-40-7 - Pexum poctyna: http://znanium.com/bookread.php?book=421658

2. Motanos A.Ll. 3konorusi: YuebHuk / Motanos A.L. - 2-e nsg., ucnp. v gon. - M.: HALL MIH®PA-M, 2016. - 528 c.:
60x90 1/16. - (Beicwee obpasosaHue: bakanaspwuart) (Mepennét) ISBN 978-5-16-010409-6 - Pexunm gocTyna:
http://znanium.com/catalog/product/487374

3. KoposuH H. B. Obwas xumunsa [TekcT] : yuebHuk ans By3os / H. B. KoposuH . 9-e n3na., nepepab .Mocksa : Boiclas
wkona, 2007 . 557 c. (Mobenmtens 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.,
XaputoHoea E.A. - Hab. Yenxbl: HYM KdY, 2016, 35 ¢. (200 3k3. Ha kad. XMUM 11 3KONOTK)

5. 9konorus.JlabopaTopHblii npakTukym / Coctasutenu: Cunnens W.4., MaepuH IM.B., OeHucosa T.P. - HabepexHblie
YenHbl: N3a.-nonurpadp. ueHtp HYN(P) K(M DY, 2015. - 84 ¢.(50 3k3. Ha kady. XMUKN 1 3KONOrUK)

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT"', He06X0AUMbIX NS
OCBOEHUSI AUCLUMNIINHBI (MOAYIS)
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OcHoBbl xuMuKn. NHTEpPHET-y4ebHUK. - http://www.hemi.nsu.ru/
Poccuiickoe skonornyeckoe cpegepanbHoe nHgoopmaumonHoe areHtcteso MNP Poccuu - hitp://www.refia.ru/
OneKTpOHHblE pecypcbl Xnummnyeckoro nHetutyta KAdY. - hitp://www.kpfu.ru/main_page?p_sub=12946

9. MeTtoguyeckue ykasaHus ons 06y4aloLLLMXcsl N0 OCBOEHUIO AUCLUMIUHBI (MOAYNS)
Bup pabot MeTtoaunueckue pekomeHpauum

nekuum B xone NekumMoHHbIX 3aHATUI peKOMEHOYeTCs TlWaTeNbHO KOHCMEKTMPOBAaTh N3y4YaeMbilit
matepuan. Cneayet obpaliaTb BHUMaHME Ha TEPMUHbI, QOOPMYIMPOBKYM, pacKpbiBatowme
cofepXaHue Tex UM NHbIX MPOLLECCOB, MEXaHN3Mbl XVMUYECKIX peakLnii, HOMEHKNaTypy
COEOMHEHNIA, NPaKTUYECKYI0 3HAYMMOCTb 13y4aeMblX BOMPOCOB.Hanunyme xopownx cobCTBEHHbIX
KOHCMEKTOB NEKLUMIA - BAXHOE YC/IOBME YCMELHON NOArOTOBKY K 9K3aMeHYy.

nabopatopHble | PaboTa Ha nabopatopHbix 3aHATUSX NMPEANONaraeT BbINONHEHNE SKCNIEPUMEHTANBbHOR YacTw,
paboThi aHanM3 v ogPOPMNIEHNE MOMYYEHHBIX PE3YNbTATOB, 3aWMTY nabopaTopHOi paboThl, aKTUBHOE

yyacTtve B guckyccusix. [Mpu nogrotoske kK nabopatopHeiM paboTam cnegyeTt Ucnonb30BaThb

METOOUYECKME YKa3aHUsi Mo OUCUMIIMHE, KOTOPbIE BbIAAOTCS HA 3aHATAS B 3NIEKTPOHHOM BULE B

KOMMbIOTEPHOM KNiacce nnv B ByMaxHOM UCMOMHEHNM B 0BbIYHON ayanTopun.

K BbINOMHEHWIO 3KCNEPVMEHTANBHOM YacTu CTYLEHT OOMNYCKAETCs MOCNe KONNOKBMYMa, NporpaMma

KOTOPOro U3M0XEeHa B METOONYECKMX YKasaHUsx K nabopaTopHbiM paboTtam.

camocTosTenbHas | CamoctosTenbHyto paboTy cneayeT HayaTb cpasy Xe rnocine NepBoin NeKUMn 1 Noy4YeHns

pa6oTa y4eBHO-MeToAMYecKnx Matepranos. KOHTponb pesynbTaToB BHeayAMTOPHOV CaMOCTOSITENbHOM
paboTbl Ha Y4EBHbIX 3aHATUSX MOXET MPOXOANTb B YCTHO, MUCbMEHHOW U CMeLaHHo popMe.
CamocTosTtensHas pabota CTyAeHTOB Mo Kypcy Bko4aeT B cebsi npopaboTky 1 yCBOEHMe
KOHCMEKTOB NeKLUIA; 3yyeHne y4ebHOM 1 MeToaMYecKol nuTepatypbl, BKIOYas
MHPOPMaLMOHHble 06pasoBaTesnbHble Pecypchl (3NEKTPOHHbIE YYEOHVKU U METOAMNYECKUE
nocobus); NoAroToBky kK nabopatopHbIM paboTam 1 0GOPMIEHNE OTHETOB; PELIEHE 3a4a4 U
BbINOMIHEHWE YNpaxXHeHWii N0 OCHOBHbLIM pasaenam kypca. MNpu caMocToATeNbHOM peleHn 3aaay
HY>XHO 060CHOBbIBaTH KaXAbli1 aTan peleHus .PelweHne 3agay AaHHOro TUna Hy>HO NpPoaonXaTb
[0 NPMoBpPEeTEeHNs TBepAbIX HABLIKOB B UX pellieHnn. PelleHns npu Heo6X0anUMOCTH HYXHO
COMPOBOXAAaTh KOMMEHTAPUSAMU, CXeMaMU U PUCYHKAMU, YPABHEHUSMU XUMUYECKUX peakLnii.

nmceMeHHasi | MNcbMeHHble paboTbl NPOBOASATCS MO MHAMBUAYaANbHBEIM 6BuneTam. MucbMeHHbIe paboThbl BKAOYAKOT

paboTa Kak TEOpeTMYeCKMe BOMPOChHl, Tak U 3a8a4u no OCHOBHbLIM pa3aenam kypca. [pu noarotoske K
3aHSATUSAM C PELIEHNEM 3a4a4 MOXET NoTpeboBaTbes Kanbkynstop. MNpy BeINONHEHUN MUCbMEHHBIX
3aaHunii CTYLEHT OOMXKEH NPOAEMOHCTPUPOBATD YMEHNE NPOU3BOANTD XUMUYECKME PACYETHI,
COCTaBNSTb YPaABHEHUS peakuuil, 06 bACHATL NONYyYEHHbIE Pe3ynbTaThl.

TecTMpoBaHue | B TecToBbix 3a0aHUsIX B KaXA0M BONPOCe N3 NPpeLCcTaBeHHbIX BapyaHTOB 0TBETa NPaBusibHbIN
TONbKO 0aunH. Ecnv Bam kaxeTcs, 4To npaBunibHbIX OTBETOB Bonblue, BolbupariTe TOT, KOTOPLI, Ha
Baw B3rnsn, Hanbonee npaBubHbIA. Hy>XXHO ocTaBUTL BpeMs Ansi NpoBepKU CBoei paboTsl, 4ToOb
3aMeTuTb U UCNPaBUTb sBHble OWKnbKN. CTpemMmTech BbINONHWUTL BCE 3aAaHns TecTa.

KoHTponbHas | KoHTponbHas paboTta BktoYaeT pacyeTHbIe 3a4a4n No OCHOBHBIM pasfenam Kypca, MpoBoanTCs

pabota no NHAvBUAyanbHbIM 6uneTam. [Mpu NOArOTOBKE K 3aHATUSIM C PELUEHMEM 33434 MOXET
notpebosatbcs kanbkynsTop. KoHTponbHas pabota NpoBOAUTCS MO TEOPETUYECKOMY MaTepuarny,
KOTOPbI Bbin N3y4eH Ha nekuunsix 1 Ha nabopaTopHbix paboTax.

9K3aMeH I'Ip|/| noaroToBke K 3Kk3aMeHy HeobxoanuMo onnpartbcA, npexane scero, Ha KOHCNEeKTbl nekuum, a
TakXe Ha NCTOYHUKK, KOTOopble ObINV UCMNONb30BaHbI npu nogrotToeke K na6opaTopr|M pa60TaM,
Oonpocy n TeCTUpoBaHMIO. OK3ameH npoeoanTca no 6I/Il'|eTaM, B Kax oM bunete cooepXxuTca no
OBa TeopeTnvecknx sonpoca n nse 3anaydu. HaKaHyHe 39K3aMeHa npoBoanTCA KOHCYNbTaluns.

3ayet LN noaroToBKM K 3a4eTy Mo TEOPETUHECKOMY KYpCy HEOOX0OMM, NPEXEe BCEro, XOPOLWnii
COOCTBEHHBIV KOHCNEKT nekunii. Kpome Toro, y CTyAeHTa LOMXEH 6biTb XOPOLWKWi y4ebHNK unu
KOHCMEKT NnTeparypbl, MPOYNTAHHON MO yKasaHuio npenoaasartens B TedeHme cemectpa. Cnenyet
TakXxe onnpaTrbcsa Ha MCTOYHUKK, KOTOPbIE ObINy NCrNonb3oBaHbl npn noaroTtoeke K na6opaTopr|M
paboTaMm, onpocy 1 TECTMPOBAHULO.

10. NMepeyeHb MHCGOPMALMOHHBIX TEXHONOTMI, UCMOJb3YEMbIX NMPU OCYLLECTBIIEHUN 06pa30BaTe/IbHOrO
npouecca no gucuunianHe (Moayno), BKUYas nepeyeHb NporpaMMHOro obecneyeHust U MHGOOPMAaLLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)
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OcBoeHne ancumnnmHbl "XnuMus n akonorms” npegnonaraet ncnosib3oBaHMe cnenyrowero nporpamMMmHoOro obecneyeHus 1
MHPOpPMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauwnoHHas cuctema Microsoft Windows Professional 7 Russian

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

Adobe Reader XI

YyebHo-MeToanveckas nutepatypa s JaHHOW AUCUMMNANHBI UIMEETCS B HANMYUK B 3NIEKTPOHHO-BMBNMOTEYHO cucTeme
"ZNANIUM.COM", nocTyn K KoTopoi npenoctaeneH obyyatowwmmes. I6C "ZNANIUM.COM" coaepXunT nponaseneHns
KPYMHENWMX POCCUNCKUX YHEHBIX, PYKOBOAUTENEN roCyAapCTBEHHbIX OpraHoB, npenogasartenei segyLwmx By30B CTPaHbl,
BbICOKOKBaNMULMPOBaHHbLIX CMELMANNCTOB B pas3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH ¢ y4eToM
BCEX M3MeHeHU 0bpa3oBaTe/bHbIX CTaHAAPTOB U BKNOYAET y4ebHMKN, yiebHble nocobus, yuebHo-MeToanyeckme
KOMMnekchbl, MOHOrpadum, asTopedeparbl, AuccepraLmm, SHUNKIoNeaun, CRoBapu U CNPaBoYHNKN,
3akoHo4aTeNlbHO-HOPMAaTUBHbIE LOKYMEHTbI, CrieumanbHble nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By3oB. B HacTosiwee Bpemst 35C ZNANIUM.COM cooTBeTCcTBYET BCEM TpeboBaHMSIM doeieparnbHbiX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro nokoneHus.

YyebHo-MeToan4eckas nutepatypa ois JaHHOW AUCUMIINHBI UIMEETCS B HANMYMK B 3NIEKTPOHHO-BMBNMOTEYHO cucTeme
"KoHCynbTaHT cTyaeHTa", DOCTyN K KOTOPO npenocTasneH obyyatowmnmest. MHoronpodunbHbIn 0bpasoBaTenbHblii
pecypc "KoHCynbTaHT CTyoeHTa" SBSeTCs 3aNEeKTPOHHOM 6ubnmoTtedHol cuctemoli (96C), npeoocTaBnsioweid 4ocTyn
yepes ceTb VIHTEepHeT k y4ebHo nnTepatype 1 OOMNONHUTENbHBIM MaTtepuanam, NpuobpeTeHHbIM Ha OCHOBAHWUM NMPSMbIX
[IOroBOPOB C npasoobnagatensimMu. MNonHOCTbIO COOTBETCTBYET TPeboBaHMSIM (oeepabHbIX FOCyAapCTBEHHbIX
obpaszoBaTenbHbIX CTaHOAPTOB BbiClero 06pas3oBaHns K KOMMNEKTOBaHNIO GUONNOTEK, B TOM YUCIE SNEKTPOHHBIX, B
4acTn OOPMMPOBAHNSA (DOHLOB OCHOBHOW M OONONHUTENBbHOW NNTEpPATypbI.

11. OnucaHue MatepuanbHO-TeXHMYecKomn 6a3bl, He0O6X0AMMOW AN OCYLUEeCTBNeHus o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

OcBoeHve gucunnanHbl "Xumnsa n akonormsa" npegnonaraet MCNonb3oBaHWe Cneayowero MarepmnanbHO-TEXHUHECKOro
obecrneyeHuns:

MynbTuMeouiiHas ayautopusi, BMectumocTbto Gonee 60 Yenosek. MynbTumMenninHas ayamTopuvsi COCTOMT U3
WHTErPUPOBAHHbIX MHXEHEPHbIX CUCTEM C €OMHOW CUCTEMOW YNpaBneHUsl, OCHaleHHas COBPEMEHHbLIMU CPEeACTBaMM
BOCMPOU3BEAEHVS U BU3yanusaumm noboli BULEO 1 ayano MHGOpMaLIMK, MONYYEHUS 1 Nepenaqn SNeKTPOHHbIX
LLOKYMEHTOB. TunoBas KOMNAekTauus MynbTUMEOUAHOM ayouTOprM COCTONT M3: MyNIbTUMEONAHOIO NPOEKTOpPa,
aBTOMATU3VPOBAHHOMO NMPOEKUMOHHOMO 3KPaHa, akyCTMHECKOM CUCTEMbI, 8 TaKXe NHTEPAKTUBHOMN TPUOYHDI
npenogasaTens, BKAoYaWwen Ta4-CKpYH MOHUTOP C AMaroHanbio He MeHee 22 AioMOB, NEPCOHaNbHbIN KOMMbIOTEP (C
TEXHMYECKMMU XapakTepucTnkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHbepeHLU-MNKpOdOoH,
6ecnpoBoaHO MUKPOGIOH, 610k ynpasneHns o6opynoBaHvnem, nHtepdericel noaknodenms: USB,audio, HDMI.
NHTepakTmBHas TpnbyHa npenogaBatens SBASETCS KIHOHYEBbIM 9/IEMEHTOM yrpaBneHus, 06 beAUHSAIOWMM BCe YCTPONCTBA
B €OMHYIO CUCTEMY, M CNYXXWT NMONHOLEHHbIM paboyrM MecToM npenogaeartens. [Npenonasarens NMEET BO3MOXHOCTb
NIErKO YNpaBnsiTb BCE/ CUCTEMOA, HE OTXO4S OT TPUOYHBI, YTO NMO3BONSET NMPOBOANTL NEKLMU, MPAKTUYECKME 3aHATUS,
npeseHTauum, BebuHapbl, KOHPEepeHUUn 1 opyrue Buibl ayAUTOPHOW HArpy3ky obydyatowmxcst B yL06HOM 1 LOCTYMHOM
INS HUX OOPME C NMPUMEHEHVEM COBPEMEHHbBIX MHTEPaKTUBHbBIX CPELCTB 00y4YEHWs!, B TOM YCE C NCMONb30BaHNEM B
npoLecce obyyeHns Bcex KopropaTuBHbIX pecypcoB. MynbTUMeauiiHas ayautopust Takxe OCHaleHa WPOKOMONOCHbIM
ugCTynom B CETb UHTEPHET. KOMMbIOTEPHOE 060PYLOBAHNEM MMEET COOTBETCTBYIOWEE NMLEH3VOHHOE NPOrpaMMHOe
obecneyeHue.

KomnbloTepHbIii knace, npeactasnsiowmii coboli paboyee MecTo npenonasatens u He meHee 15 paboumx mect
CTYLEHTOB, BK/IOYAIOWMX KOMNBIOTEPHbBIA CTON, CTYN, MEPCOHaNbHbIV KOMMAbIOTEP, NLEH3UOHHOE MPOrpamMMHOe
obecneyeHune. Kaxablii KOMMNbOTEP UMEET WNPOKOMOMOCHLIA AOCTYN B ceTb VIHTepHeT. Bce KoMMbloTepbl NOAK/OYEHbI K
KoprnopaTueBHOW KoMnbioTepHoW cet KDY n Haxogatcs B €AMHOM LOMEHE.

CneumnannsmpoBaHHas naboparopus ocHalleHa 060pynoBaHMEM, HEOOX0AMMbIM NS NPOBEAEHNS nabopaTtopHbix paborT,
npakTn4eckKnx 3aHATU U CaMOCTOSITENBHOM pa60Tb| Nno otaenbHbIM QUCUMNINHaM, a TakXxke NpakTuk n
Hay4yHo-uccnenoBartenbckol paboTbl obyyatowmxcs. JlabopaTopust paccyMTaHa Ha 0JHOBPEMEHHYO paboTy
obyJalowmxcs akagemMmyeckon rpynnel 1mbo noarpynnbl. 3aHATUS NPOBOASTCS NOL, PYKOBOLCTBOM COTPYAHMKA
YHUBEPCUTETA, KOHTPONUPYIOWETO BbINONHEHME BUAOB y4ebHo paboThl 1 cobniogeHne npaBunn TeXHUKN 6e3onacHoCcTK.
KayecTBeHHbIN 1 KONMYECTBEHHbIN COCcTaB 060PYLOBAHNS 1 PACXOAHBLIX MATEPUATIOB ONPELENSeTCs CNeLngUKon
06pa3oBaTenbHbIX MPOrpPamMm.

12. CpencrtBa apanTtauuMm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuxcsi MHBanWAa0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMUA 30,0POBbSI

Mpw HeobxoOMMOCTV B 0Opa30BaTeNlbHOM NMPOLECCe NPUMEHSIOTCS creaytowme MeTodbl 1 TexHonorum, obneryaroume
BOCMpUsITUE NHpopMaLMKN 0By4YaloWmMMNCs MHBAIMAAMA U NLAMW C OrPaHNYEeHHBbIMU BO3MOXHOCTSIMIA 300PO0BbS:

- cO3[aHve TeKCTOBOW BepCUM NoBOro HETEKCTOBOMO KOHTEHTA LS €0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NOfb30BaTENEN;
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Hay4YHbI COTPYAHWK, K.H. PagynnvH O.1.

- CO30aHNE KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuTb B pa3/In4HbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCTa n |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeETb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBnaTypbl;

- cO3[4aHne BO3MOXHOCTEW A5 06y4atowmxcsl BOCIPUHUMATL OLHY M Ty XXe MHPOPMaLMIOo U3 PasHbIX MCTOYHMKOB -
HarnpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMU Cyxa NOMyyYani MHGOPMALLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHNE NPOorpaMMHbIX CPencTB, obecrneynBatowmx BO3MOXHOCTb OCBOEHNSI HABbIKOB 1 YMEHUIA, C(DOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNMOHHBIX
TEXHONOIIA;

- MPUMEHEHWE ONCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmnyHbIX
(POPM MHTEPAKTUBHOM KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb MCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNS TPEHUHIOB, OPraHU3aLMY KONNEKTUBHON paboThl;

- NPYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs OpraHM3aummn oopM TEKYILEro 1 NPOMEXYTOYHOrO
KOHTPONS;

- YBENNYEHME NPOLOIKXNTENIbHOCTU caaqm oby4atolwyMcst UHBaANULOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAOIXUTENBHOCTY UX CHAYN:

- NPOAOIXXUTENTIbHOCTU COoa4n 3a4éTa UM sK3aMeHa, nposoaonMoro B NUCbMEHHON poopme, - He 6onee 4em Ha 90 MUHYT;

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

- NPOOONIXUTENbHOCTU BbICTYNNEHUA oéyqaromerom npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GrOC BO n yyebHbiM nnaHom no HanpasneHuto 23.03.03
"9KkcnnyaTtaums TPaHCNOPTHO-TEXHONOMMYECKMX MALIMH U KOMMNEKCOB" 1 MPOCOUNI0 NoAroToBKM ABTOMOBUBHbIA CEPBUC .
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