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Mporpamma omcunnnmHbl "Xumus n akonorus"; 13.03.02 SnekTpoaHepreTvka 1 aneKTpoTexHUKa; AOLEHT, K.H. (ZoueHT) MundTaxos M.H. ,
CTaplmin Hay4HbIA coTpyaHKK, 6/c Hacbipos U.A.

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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Mporpamma omcunnnmHbl "Xumus n akonorus"; 13.03.02 SnekTpoaHepreTvka 1 aneKTpoTexHUKa; AOLEHT, K.H. (ZoueHT) MundTaxos M.H. ,
CTaplmin Hay4HbIA coTpyaHKK, 6/c Hacbipos U.A.

Mporpammy oMcuunnnHel paspabdoTan(a)(n) LoueHT, K.H. (ooueHT) Mudptaxos M.H. (Kadpenpa xummum n akonoruu,
NHxeHepHo-cTponTtensHoe otaeneHne), MNMiftahov@kpfu.ru ; ctapwwuii npenonasatens, 6/c Hacoipos U.A. (Kadenpa
XMMUKM 1 akonormu, NHxeHepHo-cTpouTensHoe oTaeneHune), chem_aleb@mail.ru

1. MepeyeHb NnaHUPYEMbIX pe3ynbTaToB 06y4eHUsi MO AUCLMMIINHE (MOLY/I0), COOTHECEHHbBIX C MaHUpPyeMbIMM
pesynbTataMm oCBoeHusi o6pa3oBaTtenbHON NPorpaMmbi

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

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

B TOM 4MCe NpY BO3HUKHOBEHWUW YPE3BbIHaHbIX CUTYaLIWiA

BbInyCKHUK, OCBOUBLWMNA ONCLNMINHY:

JlonxeH 3HaTb:

-OCHOBHbIE MOHATUNS, 3aKOHbl N MOAENIN XMMUYECKUX CUCTEM;

-OCHOBHbIE 32KOHOMEPHOCTU NPOTEKAHNSA XUMUYECKNX PeakLUUii, XMMUYECKYIO KNHETUKY Y TEPMOLAMNHAMUKY,
3HEpPreTnKy XMMmM4YecKkux npoLeccos;

-OCHOBbI CTPOEHUSI U peakLUMOHHO CNOCOBHOCTMN BELLECTB;

-Knaccmgukaumio, CBOMCTBa U 06n1acT BO3MOXHOIO NPYMEHEHNSI OCHOBHBIX KNACCOB HEOPraHUYeCcKmX 1
opraHvyeckux CoeauHeHui;

-MeTObl aHann3a B3aMMOLENCTBMSA YENOBEKA U €ro AeSTENLHOCTM CO CPeaoit obutaHus;

-OCHOBbI B3aMMOAENCTBNS XMBbIX OPraHM3MOB C OKpyXatoLen cpenon;

-XapakTepuCTKK BO3pacTaHNsl aHTPONOreHHOro BO3AENCTBMSA Ha NpUpoay, MPUHLMMNbI paunoHanbHOro
nNp1pPOOOMNosb30oBaHNS;

-0NacHoOCTU cpeapbl 0bnTaHus (BuAapl, knaccmgpukaumio, nons AenicTBrs, MCTOYHNKN BO3HUKHOBEHNWS, TEOPMIO 3aWUThI).

JonxeH ymeTtb:

-MCNONb30BaTh OYHAAMEHTANbHBIE MOHATMSA, 3aKOHbI U MOOENN KNACCUYECKOW 1 COBPEMEHHOWN XUMUN;
-BbIMOJIHATb PacHeTbl MO OCHOBHBIM 3aKOHAM XVMUW B XIMUYECKON TEPMOANHAMKKE, XIMNYECKOM PaBHOBECWM,
ANEKTPOXUMUN, XUMNYECKON KMHETMKE N (PU3NKO-XMMNYECKOM aHanmse.

-OCYLLECTB/STb MOCTAHOBKY U pelleHne 3aaad C 1UCrofib30BaHUEM 3HaHWI XUMUK B 06nacT NpodeccuoHanbHoii
[eaTenbHOCTI.

-0CYLLEeCTBNSATb B 06WeM BUAE OLEHKY aHTPOMOreHHOro BO3LEACTBUS HA OKPY>XaloLWyto Cpedy C y4eToM Creumncukin
NPUPOLHO-KIMMATUYECKMX YCIIOBUIA.

HonxeH Bnagetb:

-MeToAaMn aKCrepuMeHTanbHoro UCCnenoBaHns B XMMUK: NNaHMPOBaHMe, noctaHoska 1 obpaboTka akCnepuMeHTa;
-MeTodaMU TEXHNYECKOM 1 TEXHONMOTMYECKOM OUEHKM ywepba oT AesaTenbHOCTV NPeanpusiTus;

-MeToAamu Belibopa paumoHanbHoro crnocoba CHUXeHUs BO34eNCTBINS Ha OKpYXatowwyto cpeny.

JlonxeH neMoHCTpMpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!

NPUMEHSTb NMOMyYEHHbIE 3HAHUS HA MPaKTUKE.

2. MecTo aucuMNUHbI B CTPYKTYpPEe OCHOBHOW NpodheccuoHanbHOU 06pa3oBaTe/ibHOM NPOorpaMmbl BbICLLErO
obpa3oBaHus

JaHHas yuebHas aucumnnmHa BkoyeHa B pasgen "61.0.17 OucuunnmHbl (Mooynm)" OCHOBHOI NpodheccMoHansHom
obpasoBatenbHoi nporpammel 13.03.02 "9nekTposHepreTrka n anekTpoTexHuka (duarHocTnka u aKkcnayaraums
9NEKTPUYECKOrO 1 3NEKTPOHHOrO 060pYyn0BaHNS aBTOMOBMNER)" 1 OTHOCUTCS K 06583aTENbHBIM ANCLUMIMHAM.
OcBauBaeTcs Ha 2 Kypce B 3, 4 cemecTpax.

3. O6beM AUCUMNMJINHDI (MO,IJ,yJ'ISl) B 3a4eTHbIX eauHULLax ¢ yKka3aHMeM KosinyecTtBa 4acoB, BblaeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obyualoLmxcs ¢ npenogasarenem (Mo BUAam yd4ebHbIX 3aHATUN) U Ha CaMOCTOSITENIbHYIO
paboty obyuaromxcs

O6was Tpyn0eEMKOCTb AUCLIMINNHBI COCTABASET 6 3a4eTHbIX(ble) eauHML(bl) Ha 216 yaca(oB).
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Mporpamma omcunnnmHbl "Xumus n akonorus"; 13.03.02 SnekTpoaHepreTvka 1 aneKTpoTexHUKa; AOLEHT, K.H. (ZoueHT) MundTaxos M.H. ,
CTaplmin Hay4HbIA coTpyaHKK, 6/c Hacbipos U.A.

KoHTakTHasi paboTa - 24 yaca(os), B TOM 4yucne nekuun - 12 yaca(oB), npaktuyeckme 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 12 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocrTositenbHas pabota - 179 yaca(os).
KoHTponb (3a4éT / ak3aMeH) - 13 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS ANCLMUMNHBI: 3K3aMeH B 3 CEMECTPE; 3a4eT B 4 ceMecTpe.

4. CopepXxaHue auCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkageMU4yecknx 4acoB U BUOOB yYebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buabl v yachbl
KOHTaKTHOW paboTbl,
Pasnenbl gucumnanHbl / MX TPy A0EMKOCTb CamocrosiTenbHas
N Moayns Cemectp (B yacax) pa6ota
MpakTuueckuellabopaTtopHble
Jlekumn 3aHATUSA paboTbl
Tema 1. PeakumoHHasi cnocobHOCTb
1 [Bewecrs. KncnoTHO-0CHOBHbIE U 3 0 0 5 14
" lokMcAnTENbHO-BOCCTAHOBUTENBHbIE
CBOWCTBA BELECTB.
Tema 2. CTpoeHune atoma 1
2. XMMUYECKas CBA3b. 3 2 0 0 8
Tema 3. Xumuyeckas TepMognHammka
8. N KNHETUKa. 8 2 0 0 8
4. [Tema 4. PacTsopbl. 3 0 0 0 10
Tema 5. [anbBaHN4YeCcKne aNeMeHTbI
5 N pag HANPSXXEHWN MeTannos. 3 2 0 2 9
6. [Tema 6. Koppoausa metannos. 3 0 0 2 8
Tema 7. OnekTponns pacTsopoB U
7. pacnnaBoB 3N1E€KTPONNTOB. 3 0 0 0 10
8. |Tema 8. Obwue cBoiiCTBa META/NOB. 3 2 0 0 8
Tema 9. BbicokoMonekynsipHble
9 coeanHeHus. 3 2 0 0 8
Tema 10. lNMpeameT 1 3a8a4 un
10. 3Konoruu. 4 0 0 0 24
11.|Tema 11. Obwas skonorus. 4 1 0 0 12
Tema 12. AHTpONOreHHble
12. BO3OeNCTBMS Ha Brocdepy. 4 1 0 2 12
Tema 13. X039MCTBEHHbI MEXAHN3M
13.[npupoaononb3oBaHns U oxpaHbl 4 0 0 2 24
oKpyxatolen cpenpl.
Tema 14. OxpaHa okpyxatoLiew
14. cpenbl Ha NpeanpuaTUn. 4 0 0 2 24
Utoro 12 0 12 179

4.2 CopepxaHue OUCLUMIUHDI

Tema 1. PeakuunoHHas cnoco6HocTb BellecTB. KNCNOTHO-OCHOBHbIE U OKUCNTUTENIbHO-BOCCTaHOBUTENIbHbIE
CBOWCTBA BELLLeCTB.

OCHOBHbIE KNTacChl HEOPraHN4YecKnx coenmHeHmnii. Okcuapl: KUCNOTHbIE, OCHOBHbIE, aMgpoTepHble, coneobpasytoLime,
6eapaanuyHble. KUCnoTbl: cunbHble, cpenHue, cnabble, OOHO- 1 MHOFOOCHOBHbIE, 6ECKMCIOPOOHbIE U
kucnopopoconepxaiume. OCHOBaHWS: CUMbHbIE (WenoYn), cpenHve u cnabble. AMOTEPHBIE TMAPOKCUAbI.
Conu:HopMarnbHble (CpeaHue), KUCble U OCHOBHbIe. HoMeHknatypa, nonyy4eHue u csoiicTtea. MNpuMeHeHue.
OKnCNMTEeNbHO-BOCCTAHOBUTENBbHBIE peakuun. BaxHeliwmne okucnmTenn n sBocctaHosuten. MexmonekynspHbie 1
BYTPVMONEKYNSIPHbIE OKUCNNTENIbHO-BOCCTAHOBUTENbHBIE peakumn. Peakummn gucnponopuroHnposanms. MeTton
3NeKTPOHHOro banaHca. 3Ha4eHe OKUCNNTENIbHO-BOCCTAHOBUTENbHBIX PeaKLImWii.

Tema 2. CTpoeHMe aToOMa U XMMU4yeckasi CBsi3b.
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Mporpamma omcunnnmHbl "Xumus n akonorus"; 13.03.02 SnekTpoaHepreTvka 1 aneKTpoTexHUKa; AOLEHT, K.H. (ZoueHT) MundTaxos M.H. ,
CTaplmin Hay4HbIA coTpyaHKK, 6/c Hacbipos U.A.

CocTaBHble YacTu atoma - 84p0 (MPOTOHbI, HENTPOHBI), ANEKTPOHDI, UX 3apsaa 1 Macca. KeaHToBbIE Yncna: rnaBHoeE,
opbuTanbHoe, MarHMTHoe, CnMHoBoe. ATOMHbIe opbutanu. MHOroanekTpoHHble atoMmbl. MpuHumn Maynu. MpaBuno
XyHaa. MakcruMmanbHOe YNCNO 3NEKTPOHOB HAa SHEPreTUYECKMX YPOBHSX U NOAYPOBHSX. [Nepuoanyeckmin 3akoH . U.
MeHpoeneesa, coBpeMeHHas popmynuposka. Prnanyecknin CMbICH NOPSLAKOBOro HoMepa aneMeHTa. Nepuoanyeckas
cucTeMa afleMEHTOB 1 ee CBSI3b CO CTPOeHMeM atoma. MNocnenoBaTenbHOCTb 3arnofHEeHNS 3NEeKTPOHHbIX 060104eK
aTomoB. CTpyKTypa neproanyeckor CUCTEMbI: MEPUOAbI, FPYNMbl U NOArPYNnbl. DNEKTPOHHbIE CEMENCTBRA S- , p-, d- 1
f-anemeHTOB.

KosaneHTHasi cBa3b. OCHOBHblE NONOXEHNSA MeToAa BaneHTHbIX cBasein (BC). CeoncTBa KOBaNeHTHOM
CBSI31:HAMNPABNEHHOCTb, HACHIWAEMOCTb. O-, TI-CBS3MW. TUMbl rBpuAn3aLmMmn aTtoMHbIx opbuTanei n cTpykTypa
monekyn.lonsipHas 1 HenonsipHas koBaneHTHas cBsi3b. OCHOBHbIE MONOXEHNSA METOAA MONEKynsipHbix opbutanei (MO).
NoHHas cBS3b Kak KpariHui cnyyai nonspusaumm KoBaneHTHoW cBs3n. HeHanpaBneHHOCTb U HEHACBIWEHHOCTb NOHHOW
cBs3u. BooopogHas cesisb. MeTannuyeckas cBs3b.

Tema 3. XuMnyeckasi TepmognHaMuka u KUHeTHKa.

OCHOBHblE MOHATUSA XMMUYECKOA TepMOaMHAMUKN. [epBblii 3aKOH TepMoANHaMUKN. SHTanbnNns. 3akoH [fecca un
cnencTeve U3 Hero. Pacyet TennoBbix 3pdeKkToB XMMUYECKMX peakunii. Peakunn sk3otepmmuyeckme n
sHOoTepMuyeckue. SHTponus. BTopor 3akoH TepMoanHamMmku. Pacyet n3MeHeHns SHTPONUA B XUMUYECKNX peakLnsX.
CsobonHas aHeprus [Mbbca, caMonponsBonbHbLIE M HECAMONPOWU3BO/bHbIE NMPOLIECCHl. XMUYEecKasi KUHETUKA W
katanua CKopoCTb XMMUYECKMX PeaKUMii U dhakTopbl, ee onpenenstowme. ObpaTuMble 1 HEOBPATUMbIE XUMUYECKME
npouecchl. XMmnyeckoe 1 gpa3osoe pasHoBecre. PakTopbl, BO3AENCTBYIOWMNE HA XUMUYECKOE paBHOBECUE.
KaTtanuaartopbl. CylWwHOCTb Katanutu4eckoro AencTeus. [OMOreHHbln n reteporeHHbIl katanna. Metogpl

NOBbIWEHNS 3IEKTUBHOCTN TEXHONOTMYECKNX NMPOLLECCOB 3a CHET MCMONb30BaAHUS KaTanm3aTtopos.
Tema 4. PacTBOpbI.

PaCTBOpr. Cnocobbl Bblpa)KeHI/IIZ KOHUEHTpauum pactBopoOB. PaCTBOpr HE3NEKTPONNTOB N NX csoncTtea. PaBHoBecus B
pacTBopax aNeKTPO/INTOB. Teopl/lﬂ SHGKTpOHMTMHeCKOﬁ anccoumaunn. Boaa kak pacTteopuTesib, BOOONOAroToBKA.

BonoopognHbii nokasartenb 1 ero BAMsHWE Ha X0[4 TEXHONOrm4eckux npoueccos. 'maponns conein. OCHOBHbIE cniy4aum
ruoponusa conem.

,D,I/ICI'IepCHbIe CNCTEMDI. CTpoeHI/Ie, Knaccudoukaumsa n cBoncTBa OnCcnepcHbIX CUCTEM. MeTtoabl nony4eHuns oncnepcHbix
CUCTEM. aﬂeKTpOKI/IHeTI/I‘-IeCKI/Ie sABNeHuns. A,EI,COp6LI,I/I9I, €€ pa3HoOBUOHOCTU N NCMNOJIb30BaHNE B TEXHOJTIOITMYECKNX
npoueccax.

Tema 5. MNanbBaHMYeCKUE 3NEMEHTbI U pAan, HanpsiXXeHU MeTanmnos.

OnekTpoaHble noTeHumanbl. Bo3HMKHOBEHME NoTeHUMana Ha rpaHuiue MeTan - pacTeop. BooopoaHbli anektpom.
CrtaHpapTHbIe 3NeKTPoaHble NOTEeHUMaNbl. ANEKTPOXMMUYECKNIA PSL HANPSXeHWU A MeTannos. YpaBHeHue HepHcTa.
"anbBaHM4eckuin anemMeHT BonbTa. ManbBaHnyeckuin aneMeHT Akobu-OaHnans. KOHUEHTPaLUWOHHBbIA ranbBaHU4ecKuia
anemeHT. 3C ranbBaHN4ECKOro anemMeHTa.

Tema 6. Koppo3ausi MeTannos.

Buaopl KOppo3un MeTannos. KOppO3I/I9I XnMnyeckas n anekTpoxmmmyeckas, nx ocobeHHocTU. Cxema SﬂeKTpOXI/IMI/Il-IeCKOI}'I
KOoppo3un. AHOLOHOE OKMUCneHme Metanna u katogHas genondapusauns. Buapl genonapusaunmn: kncnopogHas un
BOAOpPOOHas. KOppO3I/I9I Npwn KOHTakTe OByX MeTainos. 3awuta MeTannos ot Koppo3uun. AHOOHbIE M KaTOOHbIE
3alnTHble MeTann4eckme NoKpbITUSA. SHeKTpOXI/IMI/I‘-IeCKaFI 3awmnTta. Meton NPOTEKTOpPOB. |/|HFI/16I/ITOpr Koppo3unun.

Tema 7. 3neKTponv|3 pacTBOpPOB U pacnnaBoOB INIEKTPOJIUTOB.

ONeKTPOoNM3 pacnnaBoB 3NEKTPONMTOB. DNEKTPONN3 PACTBOPOB 3NEKTPONINTOB C PACTBOPVMBIM 1 HEPACTBOPUMBIM
(MHepTHbIM) aHodoM. MocnenoBaTenbHOCTL Pa3pPsiAKY MOHOB B PacTBOpaXx M pacnnasax aNeKTPoAnMTOB. 3aKoHbI
ANeKTPONM3a: Nepsbiii, BTOPOI 1 06 beanHeHHbIN 3akoHbl Dapanes. MpuMeHeHne anekTponusa. anbeaHuyeckme
MOKPbITUS.

Tema 8. O6LuMe cBOWCTBA MEeTasoB.

Obwas xapaktepuctuka metannos. lNonoxeHne MeTannoB B NEPUOLNYECKON cMCTEME aneMeHToB. Knaccudpmkaums
MeTannoB. XuMmMyeckas CBsidb B MeTasnax v cnnasax. Tunbl Kpuctannmyeckoin pewetkn. Obwme counsnyeckne cBoNCTea
MeTannoB. XuMmMyeckasi akTMBHOCTb METa/INIOB. XapakTepucTuka MeTanoB PasnnyHblX 91eKTPOHHbIX CEMECTB.

Tema 9. BoicoKkOMONEKynsipHbie CoOeANHEHUS.

OneMeHTbl opraHmyeckoi xumum. OCoBEHHOCTU, CTPOEHNE U KNaccugUKaums opraHnyeckmnx coefmHeHuid. Monumeps n
onuromepbl. OpraHuyeckmne 1 HeopraHnyeckne nonumepbl. MeToabl NonyYeHNs NONUMEPOB: NOAMMEPU3aLns,
nonnKoHaeHcauus, cononnmepmaauns. CTpoeHne n ceoictea nonumepos. MonekynsipHas Macca nonMmMepos.
3aBUCKMOCTb CBOWCTB NMONMMEPHBIX MaTEPUANoB OT COCTaBa M CTPYKTypbl. Micnonb3oBaHme NonnMMepHbIX Matepuanos B
COBPEMEHHbIX TEXHONOMMYECKMX npoLeccax. MNepepabotka nonumepos. BaxHelwmne NonMMepsbl: NOAMSTUNEH,
MONUNPONMWAEH, NONMBUHUAXNOPUA, TEPNOH (chTOoponnacT-4), NONMMeTUNIMETaKpUIaT.

Tema 10. Mpeomet n 3apay y 3KONOrun.

BeeneHwne B akonorumo. Mecto skonorum B CUCTEME €CTECTBEHHbIX HAYK. 3af4adqm aKonornm. SKONorns Kak Hayka u
coumnanbHoe noHaTne. Metogonormsa akonormn. Ictopmsa ctaHOBNEHMS 3KONOrMm Kak Hayku. CTpykTypa aKonoruu.
OCHOBbI 9K0ONOrM4eCcKoro MMpoBo33peHns.BaanmoaencTeme opraHnama ¢ oKpyXxatowen cpenoin. YpoBHN opraHnudauum
xuBon matepun. OCHOBHbIE XapaKTEPUCTUKIN 9KONOrMYECKNX CUCTEM.

Tema 11. O6LL,29 3KONOrUs.
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SkocuncTtema. YpoBHM BUONOrMyeckoli opraHusaumm u askonorusi. Bsammonencteme opraHuama v cpegpl. IKonornyeckme
(pakTopbl. AnanTaums opraHu3mMoB. JlumMuTupytolme akonorndeckme goaktopsl. buonoruyieckue coobwecTtsa. buoueHos,
6roTon, BoreoLEeHo3 (akocucTema).

YyeHue o buocgepe. Bruocepa - rnobanbHas akocuctema 3emnu. Obwas xapaktepuctuka buocgepsbl. YyeHve B.U.
BepHanckoro o 6uocgepe. OcHoBHbIe HanpasneHns aeontouun Guoctepsl. BriopazHoobpasue buocepbl kak
pe3ynbTat ee aBontoumn. MNMoHsaTne 06 akoctepe. Hoocdpepa kak HoBas cTaamst 3BonoLMM Brocgepbl. IKoNorus
yenoseka.

BuocouvnanbHas npupoaa yenoseka u akonorusi. MNpupoaHbie pecypcbl 3eMu Kak TMMATAPYOWUI (oakTop BbIXNBaHUS
yenoseka. AHTPONOreHHbIE 9KOCUCTEMbI.

Tema 12. AHTponoreHHble BO3AeNCTBUSA Ha 6uoccpepy.

Knaccundomkaums 0CHOBHbIX BUAOB aHTPOMOreHHbIX BO3AeACTBUA. OCHOBHbIE MCTOYHMKU 3arpsa3HeHunii atTMochepHoro
BO34yxa. PernoHanbHble 1 rnobansHble 3KONormieckme NocnencTBus 3arpsa3HeHunst atMocopepsl: obpaszoBaHme cMmora,
"NapHUKOBbIN 3CphekT", paspyleHne 030HOBOroO CNos, BbiNadeHne KMCNOTHbIX foxaenh. AHTPONoreHHbIe BO3OEeNCTBUS
Ha rugpocacpepy u nutoccpepy. OCHOBHbIE UCTOYHUKM 3arpsa3HeHNs rmuapoceepbl. IKonornyeckme NocneacTams
3arps3HeHns NpmpoaHbIx Boa. KayecTBo NOBEPXHOCTHBIX U MOA3EMHbIX BOA. OCHOBHbIE UCTOYHUKN 3arpA3HEHNS MOYB.
3arpsisHeHue necTuumaamm, MUHepPanbHeIMU yooBpeHnsMmn, HedoTbto U HedoTenpoayktTamu. Ocobble BuAbl BO34EACTBUIA
Ha 6buocdoepy.

3arpssHeHuWe cpeapbl 0TX04aMy NPoM3BOLACTBA U NoTpebneHns. MexaHuyeckne, dmanyeckne, bronornyeckme
3arpsAsHUTENU. SKCTpEManbHble BO3AeNCTBUsA Ha Brocdepy. BnnsHue ypbanusaunm Ha 6rocchepy. BnnsHue
VOHN3VPYIOWETO M3NydYeHns Ha 06bekTbl okpyXatoLwein cpelbl. OCHOBHbIE NPVHLMMBI OXPaHbl OKpyXatowel cpeapl 1
pauvoHanbHOro NPYPOLONOb30BaHNs. HopMmpoBaHue KayecTBa oKpyXatoweli cpeabl. IKONOrMYECKNA MOHUTOPUHT.

Tema 13. X0351MCTBEHHbI MEXaHM3M MPUPOAONO/Ib30BaHUS M OXpaHbl OKpYXaloLen cpeabl.

MprpoLHbIie pecypcbl U paunoHanbHOE NPUPOAONoNb3oBaHne. Buabl npupoaonons3osaHus. [NpupoaHbie pecypcbl n nx
knaccugpukaumsa. OCHOBHbIE HAMpPaBNeHNs PauMoHabHOrO NPUPOLONOIb30BAHNSA. OKOHOMUYECKNE OCHOBbI
npupoaononb3oBaHns. OCHOBHbIE MPUHLNMbI U 9NEMEHTbI 9KOHOMUYECKOrO MEXaHU3Ma NPUPOLON0b30BaHNS U OXPaHbl
oKpyXxalolen cpebl.

OKONOro-aKOHOMMUYECKNIA Y4eT NPUPOLHbIX PECYPCOB M KOHTPOJb PaLMOHaNbHOro UX MCnonb3oBaHus. MNoHsTue o
KOHLIenuum aKonoro-aKOHOMMYEeCKOro YCTONYMBOro passuTus.

OpraHn3aunoHHO-NPaBOBbIE OCHOBbI OXPaHbl OKPYXXaMLWen NPUPOLHOM Cpefbl U PaLMOHANBHOIO

npUpPoaononb3oBaHNs. VICTOYHMKM SKONOrMYeckoro npasa. ['ocynapcTBEHHblE OpraHbl OXpaHbl OKpyXatowein cpeapi.
SKkonoruyeckas ctaHoapTusaums. dkonornydeckas akcneptmusa n OBOC. Skonornyecknii MEHELXMEHT, ayanT U
cepTndomkaums. SKONOrnYeckmin KOHTPOsb 1 0BLWECTBEHHbIE 3KONOornyeckme OBnXeHns. dkonornyeckas
OTBETCTBEHHOCTb 3a

9KOMOrnyeckre npaBoHapyLeHns. MexnyHapoaHoe COTPYAHUYECTBO B 061acTy oXpaHbl OKpyXatolWei cpenbl.
Tema 14. OxpaHa okpyXxatoLwen cpenbl Ha NPeanpUATAN.

NHxeHepHas akonoruyeckas 3awurta. [MprHumMnuanbHbie HaNpPaBNEHNS UHXEHEPHON 3aWmMTbl OKpyXatowern cpeabl.
SKonormsaums npons3soacTea. 3awmta aTMocepbl 0T 3arpsiaHeHnin. O4MCTKa NPOMBIWAEHHbIX 1 BbITOBbIX CTOYHbIX BOA.
MeTonbl o4ncTku. 3awmTa noys.

BuoTexHonornm B oxpaHe okpyxatollei cpefbl. OCHOBHble HanpasneHnst 6e30TX0AHbIX U MaNoOTXOAHbLIX TEXHOMNOTUIA.
MeToapbl nepepaboTkv NpoMbIWNEHHbIX 0TX0A0B. OxpaHa okpyXartolei cpeapl Ha NpeanpuaTusx. Baanmoneiictene B
cucteme "TIpoMbllNeHHOE NpeanpusaTue - oKpyxarllas cpega”. 9Konornyeckas oueHka npon3BoaCTBEHHbIX
npeanpusatnini, OBOC. Skonoruyeckas akcnepTnaa.

5. NMepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi CaMoCTOSITeNbHON paboTbl o6yyatoLmMxcs no
AucuunnuHe (MOaynio)

CamocTosiTenbHas pabota obyyalowmxcs BoINOMAHSETCS N0 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpecTBEHHOro yyacTus. CamocTosiTenbHas pabota noapasfnensieTcs Ha CaMoCcTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSX U HA BHEAYAUTOPHYIO caMoCcTosTeNbHY0 paboTy. CamocTtosTenbHas paboTta obydyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenoB) AUCLUMNANHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHoi paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyarowmecs YnutaroT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYIO 1 CMIPABOYHYIO NUTEPATYPY, BbINONHSAT 3aaHUs, HanpaBneHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABLIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOMIO MO AUCLMNAUHE.

OpraHunsauus caMocTosTenbHol paboTbl 06yHarowWmxcst PpernaMmeHTpyeTcs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKMOYAS:

Mopsinok opraHn3aumm u ocylecTBAeHNs 0bpa3oBaTenbHON AesTeNbHOCTM Mo 06pasoBaTebHbIM MPOrpamMMam BbICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTeTa, nporpamMmam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepcTea obpasosaHus 1 Hayku Poccuiickoin depepaumm ot 5 anpens 2017 roga Ne301).

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICLIMX Y4EOHbIX 3aBeAeHUIA".

MonoxeHue o1 29 pekabps 2018 r. Ne 0.1.1.67-08/328 "O nopsinke NpoOBEAEHNS TEKYLErO KOHTPONS YCNEBAEMOCTU 1
NMPOMEXYTOYHO atTecTaumm obyyarowmxcsa deaepansHoro rocyAapCTBEHHOro aBTOHOMHOro 06pa3oBaTenbHOro
yupexneHus Bbicluero obpasosaHus "KasaHckuii (MpuBonxckuii) goefepanbHblil yHMBepCUTeT".
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MonoxeHwne Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O copmMmnpoBaHnm poHAa OLEHOYHbIX CPEACTB ANS
NpPoBELEHNS TeKyLLEel, MPOMEXYTOYHOM 1 MTOTOBOI aTTecTaummn obydarowmxcs genepanbHOro rocyaapcTBEHHONO
ABTOHOMHOro 06pa30BaTENbHOrO YUpeXaeHUs Boicwero obpasoBaHus "KasaHckuii (MprBonxXckuit) denepansHblii

yHuBepcuteT"".

MonoxeHne Ne 0.1.1.56-06/54/11 ot 26 okT56pst 2011 r. "O6 aneKTPOHHBIX 06pa3oBaTeNbHbIX Pecypcax heaepanbHOro
rocynapCTBEHHOro aBTOHOMHOrO 06pa30BaTENbHOIO Y4YpPEXAEHNS BbICWEr0 NPOdECCUoHaNbHOro obpasosaHns

"KasaHckuin (MprBonxckuin) doegepanbHbln yHusepceutet™.

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "Pa3paboTku, permcrpaumum, noaroToBKM K UCNOAb30BaHMIO B
y4ebHOM npoLuecce v yoaneHns anekTpoHHbIX 0bpa3oBaTeNbHbIX PECYPCOB B CUCTEME 3/IEKTPOHHOM0 06y4eHns
oeliepanbHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTeNbHOrO yypexaeHns Boiciuero obpasoBaHus "KasaHckui

(MpuBonxckuin) penepanbHblil yHUBEPCUTET™".

PernamenT Ne 0.1.1.67-06/11/16 o1 25 saHBaps 2016 r. "O 6annbHO-PERTUHIOBON CUCTEME OLIEHKM 3HAHMIA 0ByYatoWwmxcs
B (heilepanbHOM rocyAapCTBEHHOM aBTOHOMHOM 06pa30BaTENBLHOM yYpEeXAEHNM Bbicllero obpasosaHus "KasaHckuii

(MpwBOMXCKMIA) dhepepanbHblil yHuBepcutet™.

PernameHT Ne 0.1.1.67-06/91/13 o1 21 nioHst 2013 r. "O nopsiake pa3paboTku 1 Beinycka y4ebHbIx 3aaHuii B
henepanbHOM rocyapCcTBEHHOM aBTOHOMHOM 06pa3oBaTeNnbHOM YYpeXAeHUN BbiCWero NpodeccnoHansHoro

obpaszoBaHus "KazaHckuii (Mpusonxckuii) doeaepanbHblli yHuBepcuTeT™ .

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUUMNIMHE (MOAYNIO)

6.1 NMepeyeHb KOMMNETEHLMN C YKa3aHUeM 3TanoB ux oopMMpoBaHUs B NpoL.ecce 0CBOeHUsi 06pa3oBaTefibHON
nporpaMmMbl U OOPM KOHTPONS UX OCBOEHUS

dopma KOHTpons OueHuBaeMmble
dran KOMNETEHLIUM TeMmbl (pa3pernbl) AUCLUMUHDI
CemecTp 3
TeKyLLUNN KOHTPO/b
1. PeakuuoHHasi cnocobHocTb BelwecTB. KUCNIOTHO-OCHOBHbIE U
1 NabopatopHble VK-8 OKWUCNNTENbHO-BOCCTAHOBUTENbHbIE CBONCTBA BELECTB.
paboTbl 5. N anbBaHMYeCKNE 3NEMEHTLI U PSS HANPAXEHWIA METANOB.
8. Obwwe cBolicTBa METaNSIOB.
3. XuMuyeckas TepMoaMHaMmKa U KUHeTUKa.
7. OneKkTponu3 pacTeBOPOB M pacnnaBoB 3NEKTPONNTOB.
2 |Tectm - o
ecTnpoBaHne VK-8 8. Obwue cBoicTBa MeTasnoB..
9. BoicokomonekynsipHble CoeaUHEHMS.
3 KoHTponbHas VK-8 2. CTpoeHne atoma 1 xmMmmnyeckast CBs3b.
pabota 4. PacTBopbl.
Ok3ameH YK-8
CemecTp 4
TeKyLLMI KOHTPO/b
12. AHTpOMOreHHble BO3AENCTBISA Ha Buocgepy.
1 NabopaTopHble VK-8 13. X035CTBEHHbI MEXAHN3M NPUPOLONONb30BAHNS U OXPaHbI
paboTbl OKpy>XatoLei cpenbl.
14. OxpaHa okpyxartoLwer cpeabl Ha NPeanpUsATAN.
10. MNMpeamMeT 1 3apay 1 sKONornn.
2 |Tectm -
ecTposanme YK-8 11. O6bwas akonorus.
KoHTponbHas 10. MNpeomeT 1 3a8a4 1 3KONOrnK.
3 YK-8
paboTa 11. Obwas skonorusi.
3ader YK-8

6.2 OnucaHne nokasateneun n Kputepues OLeHUBaHUS KOMMETEHL MW Ha pa3nnyHbIX aTanax ux oopmMupoBaHus,
onucaHue wkKan oueHnsaHus

Kputepum
K;‘;l;"gﬁﬂ OLl.gHVIigHVIﬂ 3ran
OTANYHO XopoLuo Y nosn. Heyn.
CemecTp 3
TeKywW W i KOHTPONb
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dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
Na6opatopHble |Ob6opynoBaHmne n O6opynosaHue 1 O6opynosaHue u O6opynosaHue n
paboTbl MEeTObl MCMOMb30BaHbl (MeToAbl NCNOMb30BaHbl [METOAbI HACTUYHO MeTO bl UCMOJb30BaHbI 1
npasunbHo. MNposiBneHa [B 0CHOBHOM MPaBuibHO. [MCMNONb30BaHbI HernpaBwbHO.
npesocxoaHas MposiBneHa xopowas  |[npasunbHo. MNposineHa |MposisneHa
TeopeTmyeckast TeopeTnyeckas yLOOBNETBOPUTENbHAA  |HEeYyLOBNeTBOPUTENbHAsN
NMoaroToBKa. MoOAroToBKa. TeopeTuyeckas TeopeTmyeckast
Heobxoanmble HaBblky  [HeobxoauMble HaBblKU  |MOArOTOBKA. MOAroToBKa.
N YMEHMS NOMIHOCTbIO (M yMeHns B ocHoBHOM  |HeobxoamMble HaBblkn  |Heobxoanmble HaBbIKY
ocBoeHbl. PesynbTaT  |0ocBOEHbI. PesynbTar N YMEHUS 4aCTUYHO 1 YMEHUSI HE OCBOEHDI.
nabopaTtopHoii paboTbl |[nabopatopHoit paboTbl [ocBOeHbl. PesynbTart Peaynbtar
MOMIHOCTbIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHoi paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ 4acTM4YHO He COOTBETCTBYeT eé
uensm. Lensm. COOTBETCTBYET €6 Lensim.
Lensm.
TecTnpoBaHue [(86% npaBunbHbIX Ot 71% b0 85 % Ot 56% 00 70% 55% npaBunbHbIX
oTBEeTOB U1 Honee. NpaBW/bHbLIX OTBETOB.  [MPaBUNbHbLIX OTBETOB.  |OTBETOB U MEHEE. 2
KOHTpOJ‘IbHaﬂ I'IpaanbHo 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
BbICOKMWIA YPOBEHb MpucyTtcTeytOT cepbésHble owmnbKy. HeyooBNEeTBOPUTENbHbIV
BnageHnsa matepunanoM. |He3HaudnTenbHble npO)J,eMOHCTpI/IpOBaH YpOBEHb BnageHus
MposiBneHsbl ownbKm. yOOBNETBOPUTENbHbIA  |MaTepuanom.
npeBocXoAHble lMpooeMoHCTpUpOBaH  |ypoBEHb BNadeHNS MposiBneHsb
CrnocobHoCTM XOpOoLWWnii ypoBEHb mMartepvanom. HepocTaTouHble
NPUMEHATb 3HAHNA U BnageHunsa matepuanom. npOﬂBﬂeHbl HWN3Kne CnocobHoCTU
YMEeHUNA K BbINONTHEHUIO npOFIBJ'IeHbI 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 33,[13HI/II7|.
KOHKPETHbIX 3a0aHWIA.
Ok3ameH O6yuvatowwniics Obyvatowmiics Ob6yuatowwuniics Obyuatowmiics
obHapyxun obHapyXun nonHoe 0BHapyxun 3HaHue obHapyxun
BCECTOPOHHEE, 3HaHue OCHOBHOrO 3HaumTenbHble Npobenel
cMcTemMaTMyeckoe 1 y4eBOHO-MPOrpaMMHOro  [y4ebHO-NPOrPamMMHOr0 (B 3HaHNSAX OCHOBHOIO
rnybokoe 3HaHue matepuana, ycnewHo [matepvana B o6beme, |y4ebHO-NpOrpamMMHOro
y4ebOHO-NPOrpaMMHOro  |BbIMONHWN HeobX04MMOM Onst martepuana, Lonyctun
Matepwana, yMeHue npenyCcMOTPEHHble JLanbHewen yyebbl U [NpUHLMNNANBHBIE
CBOOOOHO BBIMONHATL  [MpOrpamMolt 3afaHuns, |npencroswei paboTtel  [OWMOKW B BbIMONHEHWM
3a4aHus, YCBOUN OCHOBHYIO no npocpeccmu, NpenyCMOTPEHHbIX
npeayCMOTPEHHbIE niTeparypy, Cnpasunncs ¢ nporpamMmoii 3aaaHuii u
NporpamMmoi, ycBonn  |pEKOMEHLOBAaHHYHO BbINONIHEHNEM 3a4aHui, [He cnocobeH
OCHOBHYIO NTEPATYPY U|Nporpammor NpeayCMOTPEHHbIX NPOLONXNUTb 00yyeHme
3HaKOM C OMCLUUNAWHBI, NOKa3an |[mporpaMmoii, 3HakoM € (Unm NPUCTYNUTb No
JOMONHUTENbHOM cuctemMatmyeckun OCHOBHOW NuTepartypowu, |oKoHYaHUn
nuTepaTypomu, XapakTtep 3HaHui rno peKkoMeH00BaHHOM YHUBepcuTeTa K
pekomeHOoBaHHoOM oucuunnuHe n nporpammot npodpeccrnoHanbHom
nporpammoi CMnocobeH K ux LMCUMMNAWHBI, OOMYCTWN |AesTensHoCTM 6e3
OMCLUMMNAWHBI, YCBOWN  |CaMOCTOSITENBHOMY MOrpPeLHOCTN B OTBETE  [LOMNONHUTENLHbIX
B3AVIMOCBS3b OCHOBHbIX [MOMOMAHEHMIO 1 Ha aK3aMeHe U npu 3aHATMIA NO
NOHSATWIA OUCLMMNANHBI B [0BHOBNEHWIO B X04€ BbINOSIHEHNN COOTBETCTBYHOLLEN
VX 3Ha4YeHun ons HanbHenwel y4ebHoM  |aKk3aMeHaUMOHHbIX JucumnnvHe.
nprnobpeTtaemoi paboTbl 1 3apaHuvii, Ho obnapaet
npodpeccun, NposiBua  [mpodoeccroHasnbHowm HeobX04MMbIMU
TBOPYECKME LesTeNbHOCTY. 3HaHUAMU ONS UX
cnocobHoCcTn B yCTpaHeHns nog
NOHUMaHNK, N3NOXEHNN PYKOBOLCTBOM
1 NCNOMNb30BaHNU npenogaeartens.
y4ebHO-NPOrpamMMHOro
Martepuana.
CemecTp 4
TekyLLUA KOHTPONb
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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. TabopaTtopHbie paboTbl

Tembl 1,5, 8

NabopatopHas paboTa "OCHOBHbIE KNACChl HEOPraHWYECKNX COeaUHEHNR".
ConepxaHue nabopatopHoii paboTbl: 03HAKOMIIEHE C HOMEHKNATYPOR HEOPraHNYECKUX COEMHEHNA, N3yYeHne
CNocoBoB MonyYeHns U CBOMCTB OKCMAOB, OCHOBAHWIA, KUCMOT 1 CONeil.
Bonpocebl k 3awute nabopatopHoit paboTbl.

ONO T WwN =

. Knaccngpukaumsa HeopraHnyeckmx coeauHeHnn?
. Okenabl: KNCNOTHbIE?
. Okenapbl OCHOBHbIE?

. HomeHknatypa, cBolictea okcnaos. [pmBecTv npuMepsbl, HanucaTb ypaBHeHUs peakLumin?
. OcHoBaHMs: knaccudpmkauus, nonyyYeHne, HoMeHknartypa, cBoncTea?
. Kucnotbl: knaccndgomkaums, nonyvyeHme, HOMeHKnaTypa, CBoicTea?

. Conun: knaccundmkauma?

PerncrtpaumoHHbin Homep 10290273019
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9. Crnocobbl nony4eHve conei?

10. HomeHknatypa v cBoicTea conein?

NabopatopHas paboTa "OKMCNIMTENbHO-BOCCTAHOBUTENbHbIE peakumm”

CopnepxaHue nabopaTopHoi paboTbl: 03HAKOMIEHUE C PeaKLMAMU, NOYILAMU C UBMEHEHVEM CTEMEHMN OKUCHEHWS, C
TUNaMN OKUCANTENBHO-BOCCTAHOBUTENbHBIX Peakuuid, C METO4aMM COCTaBNEHUS YPaBHEHNIA 9TUX peakLmii.
Bonpochl k 3awmTe nabopatopHoit paboTbl.

1. Kakune peakumm Ha3bIBaIOTCH OKUCNUTENbHO-BOCCTAHOBMTENbHBIMA?

2. Yto Takoe okmcnutenn?

3. YTo Takoe BoCcCTAHOBUTEND?

4. Y70 Takoe cTeneHb OKUCNeHNNA?

5. Kakme npouecchl HasblBatOTCH OKMCNEHNEM, BOCCTAHOBIEHNEM?

6. Tvnbl OKNCANTENbHO-BOCCTAHOBUTENbHbIX PEaKLLMIA: XapakTepUCTUKA MEXMONEKYNSPHBIX U BHYTPUMONEKYNSPHbIX
OKMCNNTENbHO-BOCCTAHOBUTENbHBIX peakLmiA.

7. Peakumun ancnponopLmoHMpoBaHus.

8. OKncnuTenbHO-BOCCTaHOBMTENbHASA OBOWCTBEHHOCTb.

9. MpmBecTu NpuMepsl BelecTs, 06naaawmx OKUCINTENBHO-BOCCTAHOBUTENBHON ABONCTBEHHOCTLIO.

10. MocnenoBaTensHOCTL AEACTBUIA NPW MCMONBb30BaHNM METOAA 3NEKTPOHHOrO HanaHca.

NabopatopHas paboTa "lanbBaHMYecKne anemMeHTbl".

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

1. O6bsicHuTe 0bpa3oBaHVe LBONHOrO 3NEKTPUYECKOro CNOS Ha rpaHuLe MeTans - pacTBop, BO3HUKHOBEHUE
SNEeKTPOOHOro notTeHumana.

. YTo Takoe ABOWHOM 3N1EeKTPUHECKOl CNOn?

. YTO Ha3biBaeTCs CTaHOAPTHBIM SNEKTPOAHbLIM NOTEHUMANoOM MeTanna?

. Pan HanpsxeHuin metannos.

. Kakne BbiBOABI MOXHO CAenatb U3 NONOXEHUS MeTanna B paay HanpsxXeHnin?

. Y10 HasbIBaeTCS ranbBaHMYECKNM 3JIEMEHTOM?

. Tvnbl ranbBaHNYeCKNX 3NEMEHTOB?

. FanbBaHn4eckunin anemeHT BonbTa, Akobu-IaHnans, KOHLEHTPALMOHHBIV ranbBaHNYeckunii anemeHT. MNpreennTe
npuMepsl.

9. Kak no cbopmyne HepHcTta onpenennTb 3Ha4YeHWe paBHOBECHOMO 31EKTPOAHOro NoTeHumnana metanna?
10. Kak paccumtbiBaetcs 90C ranbBaHM4eckoro anemMeHTa?

11. B 4eM oTniM4mne ranbBaHUHECKOro anemMeHTa dkobu-IaHunans ot anemMeHTa BonbTta?

Koppo3aus metannos.

Na6opatopHas paboTta "Koppoaust metannos"

CopepxaHue nabopatopHoli paboTbl: 03HAKOM/IEHNE C Pa3NNYHBIMU BULAMU NEKTPOXUMUYECKON 1 XMMUYECKOM
KOppO3un MeTannos.

Bonpochl k 3awmTe nabopatopHoi paboTbl.

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

. B 4eM 0TnnMumMsa xuMm4eckom n anekTPoXNMNYECKOn KOppo3um?

. Yto npencrasnsiet coboit xummnyeckas Koppo3sunsi? B kakux cpefax oHa npoTekaeT?

. KakoB MexaHn3am anekTpoxmMmyeckom kopposmmn?

. Buobl nenonspusaumu.

. Cxema anekTpoXmMmn4eckomn Kopposnm?

. Kak Ha3biBaeTcs npouecc 0TBoAa 31eKTPOHOB C KaTOAHbIX y4aCTKOB MpW 9N1eKTPOXMMNYECKOW KOppo3nn?
. KakoBbl MeTOAbI 3aWMTbI METANNOB OT KOPPO3UN?

. Kakne metannbl npyMEHSAIOTCA B Ka4eCTBe aHOLHbIX M KATOAHbIX MOKPbLITMIA Ha Xenese?

10. NpuBeonTe NpUMepbl U ypaBHEHWS peakumii ra30BON KOPPO3UM N KOPPO3UW B HEINEKTPONUTAX.

2. TectupoBaHue

Tembl 3,7,8,9

1. Ykaxute, Kak U3MEHUTCS CKOPOCTb peakummn: 2S02+02 = 2503 npwv NoBbIWEHUN OaBNeHNs B cMcTeMe B 3 pasa:
1. 1. yBenuumtca B 18 pas

1. 2. ysenuuyutcsa B 9 pas

1. 3. yBenuumrcq B 6 pas

1. 4. yBenuumtca B 27 pas

2. Bce BO3MOXHbIE 3Ha4YEHNS MarHUTHOrO KBAHTOBOMO YiCna Ans aNeKTPOHOB f -noaypoBHS:
2.1-2;-1;0;1;2

22.-3;-2;-1;0;1;2;3

ONO O WDN

©CooNOOOh~wN =

23.0;1;2;3;4
24.-1;0;1
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2.5.-1/2; +1/2

3. Fmaponmay ToNbKO No KaTUoHy NoABEpPraeTcs conb, 0bpasoBaHHas:
3.1. cnaboii KUCNOTOM U CUMbHLIM OCHOBAHUEM

3.2. CMNbHO KMCNOTOW U cnabbiM OCHOBAHUEM

3.3. CUNIbHOM KUCNOTOWN N CUTbHBIM OCHOBAHWEM

3.4. ntobas conb

4. MonsipHas KOHUEeHTpaumsa pacTteopa, cogepxauwero 0,98 r cepHoi kucnotel B 100 Mn pacteopa, paeHa:
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. "ToHnXeHne naBneHns HacblWEeHHOro napa pacTBopuTeNs Ha pacTBOPOM NPOMNOPLMOHaNbHO MOMbHOW Jone
pacTBOpE&HHOro BelecTea".

MpvBeLEHHOE BbIpaXeHUe NpeacTaBnseT cobon

5.1. 3akoH Necca

5.2. 3akoH Payns

5.3. 3akoH Papages

5.4. 3akoH Oma

5.5. npuHuun MNaynu

6. KpaTHoCTb €BS3M B MOneKyne as3oTa 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
KOS(ppULMEHT Nepen CepHON KUCNOTOW paBeH:

7.1.8

7.2.5

7.3.4

7.4.3

75.2

8. Xnopug xeneaa(ll) He MoxeT 6bITb NOMY4YEeH B3aMMO4ENCTBUEM:
8.1. Xxenesa c xnopuaom HaTpus

8.2. pacteopa xnopuaa megu(ll) c xenesom

8.3. xxenesa c CoOnsiHOM KUCNOTOW

8.4. okcmpa xenesa c CONSHON KMUCOTOW

9. Kucnas conb MoXeT BbITb NOMyYeHa B peakumu:

9.1. NaOH (HepocTtaTok) + H3PO4

9.2. HCI+NH40H

9.3. CuCI2 + NaOH(HepocTaTok)

9.4. FeSO4 + KOH(136b1TOK)

9.5. Ca(OH)2 + HNO3

10. YkaxuTe BeLwecTsa, B BOOHbIX PACTBOPAxX KOTOPbIX PaCTBOPSAETCS rMAPOKCUL antoMNHUS:
10.1. KOH, H2S04

10.2. NaOH, NaCl

10.3. NaNO3, KCI

10.4. H2S04, K2S504

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. Qurnopoapcenunt meaum (1)

12. B Monekyne HeKOTOPOA KUCNOW CONMU COLEPXUTCA aTOM BOLOPOLA, CMOCOOHBIN K 3aMelleHnto Ha Metann. Mpu
3amelleHnmn obpasyeTcs gooccpat Kanbumusi. HaseaHmne NCXonHoW Conu:
12.1. F'mapokcodocdar KanbLus

12.2. Qurnopokcodpocdat Kanbums

12.3. M'mppoghochuTt kanbuus

12.4. T'mppodpochat kanbuus

KETPOHHBH
B_EPCHTET
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13. Mpw NpoTekaHun Toka Yepe3 NocnenoBaTeNbHO BKOYEHHBIE SNIEKTPONU3EPBI C pacTBOpaMu HATpaTta cepebpa u
cynbdpata meam (ll) B nepeom anektponunsepe Bolgenunock 1,118 r metannnyeckoro cepebpa. Macca meam,
BblOENMBLIEACS 3a 9TO Xe BPEMS BO BTOPOM 3NEKTPONn3epe, pasHa:

13.1.0,331r

13.2.0,662 1

13.3.0,438r

13.4.0,536

13.5.0,213 1

14. OnekTponM3 BOOHOro pacTeopa Cynbgara HUKens NpoBOAMACS B TedeHne 1 yaca npu cune toka 2 A. Macca Hukens,
KoTOopas Bbloenunach Ha Kkatoge, paBHa

14.1.22r

14.2.44r

14.3.6,8r

144.8,7r

145.0,5r

15. [Insa NpOTEKTOPHOM 3alnTbl XENe3HbIX N3aennii 0T KOPPo3un B HENTPanbHOW BOAHOW cpede MOXeT NPUMEHSATLCS:
15.1. kobanbT

15.2. onoso

15.3. marHum

15.4. Hukenb

15.5. Mmegb

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, KOTopbIii XxapakTepuayeTcst HanbonblWwnM BO3pacTaHMEM SHTPOMMUU, SBNSIETCS:
17.1. oxnaxneHue

17.2. HarpeBaHue

17.3. ncnapexwve

17.4. xoHOeHcauus

17.5. kpuctannusaums

18. LleHTpanbHbIil aTOM HaXOoUTCS B COCTOSIHUM SP3-rnbpuansaumny B MONekyne

18.1. BeClI2

18.2. CCl4

18.3. AICI3

18.4. BH3

19. KapbopyHa npuMeHsieTcs B TexHuKe bnaronaps CBOMCTBY:

a) HM3Kas Temnepartypa nnasneHns;

6) TBEPOOCTb;

B) UBET;

r) BCE NepeyYmcneHHble.

20. C ysennyeHveM NopsakoBOro HoMepa snemMeHTa B nepuome anekTpooTpmuaTenbHOCTb HEMETansoB:
a) yBennynBaeTcs;

6) yMeHbLiaeTcs;

B) CHayana yBennynmsaeTcs, 3aTeM YMeHbLAaeTCs;

r) He n3MeHseTcs.

21. Ceotictsa yrnepog(lV) okcmapa:

a) B3aVMOOeNCTBYeT C BOAOMN U Wenovyamu;

6) ras 6e3 LBeTa C Pe3KM1M 3anaxom;

B) BOCCTaHaBNnBaeT MeTanbl;

) B3PbIBOOMNACHbIN ras

. K amcpoTepHbIM okcuaam oTHocuTCS

. CuO

. P203

. Cr203

.CrO3

. Cpen nepedncneHHbIX BEWECTB KMCNOM CoNblo siBnsieTcs!
. TMapua MarHms;

NP ON—= =
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. rmgpokapboHaT HaTpus;

. TMOPOKCMA KanbLms;

. rmapokcokapboHaT meau.

. Kakoi1 n3 anemeHToB MOXeT 06pasoBaTb KUCNOTHbIA OKCKA?

. CTpoHumin

. MapraHeL

. Kanbuui

. MarHum.

. Okeuna cepobl (V1) B3anMoOenicTByeT C KaXabiM N3 OBYX BEWECTB:
. BOOOM U CONSAHOM KNCNOTOM;

. KNCNOPOAOM W OKCULOM MarHus;

. OKCMIOM KanbLusl 1 TMBPOKCUAOM HaTpUs;

. BOOOW 1 Mefblo.

. F'napokcug xenesa (lll) obpasyetcs Npu OeiCTBMU PacTBOPOB WenoYei Ha:
. okemg xenesa (l1);

. okemg xenesa (ll1);

. pacteopbl conew xenesa (Il);

. pacteopbl conew xenesa (lll).

. Xnopug xenesa (Il) pearnpyet ¢ KaxapiM 13 ABYX BELECTB:

. MgO, HCI

.Zn, AgNO3

. HNO3, CO2

. Ca0O, CO2.

HCI + Na2CO3

. B cxeme npespauweHnii CaCO3 — X1 — X2 + NaCl sewwecTtsom X2 asnseTtcs
CaCO3

CaCl2

CaO

. Ca(OH)2.

. Fe2(S04)3, Fe203

. FePO4, Fe304

. Fe(NO3)3, Fe203

. Fe(OH)3, Fe2(S04)3

. K ocHoBHbIM OKCMAaM oTHoCMTCA

ZnO

. Si02

.BaO

. 1203.

10. Bbicwunin okcug anemeHTa ¢ NopsakoBbIM HOMEPOM 16 OTHOCUTCS K OKCcuaam
1. OCHOBHbIM;

2. KNCNOTHbIM;

3. ampoTepHbIM;

4. Heconeobpasyowwmm.

11. dopMynbl TONbKO OCHOBHbIX CONE yKasaHbl B psay
1. KHCO3, Na2Cr207, (CuOH)2S04;

2. CuCI2, NaHSOg, (AIOH)CI2;

3. Ca(HCO3)2, ZnS, (FeOH)CI;

4. (FeOH)NOS3, (CuOH)2C0O3, MgOHCI.

12. Okcup yrnepoga (1V) pearmpyert ¢ KaxAbiM U3 [IBYX BELWECTB:
1. BOOOW 1 OKCUOOM KanbUKWS;

2. Kucnopogom 1 okemaom cepel (1V);

3. cynbhaTtom Kanus u rmapoKCUOOM HaTpus;

4. pOCOPHON KMCNOTOWN 1N BOAOPOAOM.

13. Mpwn npokanunsarun Cr(OH)3 obpasyeTtcs Bona u

1. okeug xpoma (l1);

2. okeung xpoma (l11);

3. okeug xpoma (VI);

4. Xpom.

14. Hutpat kanbumsa MOXHO Nony4nTb Npu B3anMoaencTsmm
1. okcmpa Kkanbums u HUTpata bapus;

RWONSAORWON2LORON=2NETRONSORON RO SR AON=WAWN

. B cxeme npeBspalenuii FeCI3 — X1 — X2 — Fe(OH)3 BewecTtsamu X1 1 X2 moryT 6biTb COOTBETCTBEHHO
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2. kapboHata KanbLus 1 HATpaTa Kanus;

3. rmgpokcuaa Kanbuust U asoTHOM KMCNOTb;

4. chocdhaTa Kanbums n HuTpaTa HaTpus.

+NaOH +02 + H20

15. B cxeme npespauwenuin FeCl2 — X1 — X2 BewecTtsom X2 aBnsetcs
1. FeO

2. Fe(OH)3

3. FeCI3

4. Fe.

16. B cxeme npespaueHuin ZnO — X1 — X2 — Zn(OH)2 BewecTtBamn X1 1 X2 9BNAOTCS COOTBETCTBEHHO
1. Zn(OH)2, ZnCI2

2. Zn(OH)2, ZnSO4

3. ZnCl2, ZnSO4

4. 7nCI2, ZnO.

3. KoHTponbHas pabora

Tembl 2, 4

Mpumep BapuaHTa KOHTPONbHOW PaboThl

1. [1ns aTOMOB 3N1€MEHTOB C NOPSAKOBbIMU HOMepamu 17 1 56 ykaxute cocTtas agep (4MCno NPOTOHOB U HENTPOHOB),

COCTaBbTe 3NEKTPOHHbIE CPOPMY/ibl aTOMOB. YKaXWTE BaneHTHbIE 9NEKTPOHbI, pacnpeaenute nx no KBaHTOBbIM S4elikaMm B

CTauVMOHAPHOM 1 BO36YXAEHHOM COCTOSIHUSIX, ONPELENNTE 3HAYEHUSI CMUHOBOW BANeHTHOCTU. K KakoMy 3n1eKTPOHHOMY

CEMEeNCTBY NPUHAANEXUT KaX bl 3NIEMEHT?

Mcxons 13 nonoxeHms aTux 31eMEHTOB B NeproamnyYeckor cucteme MeHneneesa, oxapakTepuayinTe nx CBOMNCTBA.

SBNSETCS NN KaX bl U3 HUX METANNIOM USIN HEMETANNIOM, OKUCTIUTENEM MM BOCCTaHOBUTENEM? KakoBbl BbicWwas v

HM3IWasn CTeneHn okmcneHns ux atomos? CocTtaBbTe (POPMyIbl OKCUAO0B U TMAPOKCUAO0B, OTBEYAIOWMX X BbICLIEN

cTeneHun okncneHns? Kakumm KMcnoTHO-0CHOBHBIMU CBOMCTBaMM obnanatoTt aTu coeanHenns? MNpueeaute ypaBHEHUS

COOTBETCTBYIOWMX peakumin. ObpasytoT N faHHble 3fIeMeHTbl BOAOPOLHbIE coeanHeHns? CpaBHUTE CBOMCTBA

coeanHEeHNA [aHHOrO 9NeEMEHTa CO CBOMNCTBaMM aHaNorMyHblX COeAMHEHNA 9NEMEHTOB TOM Xe Noarpynnb

nepuoan4yeckoin CUCTEMBI.

2. Onpegennte TMN xuMmyeckor cesasm B coegnHeHmsx: NaCl, NH3. B cny4ae koBaneHTHOM NONSPHON UNn NOHHOWM CBA3N

yKaXxuTe HanpasfeHe CMeWeHns aneKTPoHOB. B cnyvae KoBaneHTHOM CBSA3M NOCTPOATE 3NEKTPOHHbBIE CXEMbI MOMEKYT,

CXEMbl MEPEKPLIBAHNS 3NIEKTPOHHbBIX OpburTanei n onpenennte reoOMeTpUYECKyo oopMy MONEKYIbI.

3. Bbluncnutb ctaHaapTHbIE M3MEHEHUS SHTANbMNUW, SHTPONMUK 1 CBOBOAHON aHeprum Mbbca ons XMMUYECKol peakLmu.

O6bscHMTE XapakTep N3MEHEHNs HTANbMUKU 1 3HTpoNUK. BoaMoXXHa N AaHHas peakums npy cTaHAaPTHBIX YCIOBUSIX?

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

4. PaccunTaite MaccoByo U MONbHYO 011 pacTBopéHHoro B 100 r BOAbl FAMUEPUHA, MONISIPHYIO Y MONSNbHYIO

KOHLIEHTpaLmMmM COOTBETCTBYIOIWEro pacTeopa, NOBbIWEHME TeMMNepaTypbl KUMEHWS 1 NMOHUXEHNE TemnepaTypbl

3aMep3aHus, a Takxke BeNMYMHy OCMOTUYECKOro AaBNeHWs, eCNu MeMbpaHa NponyckaeT TONbKO MOMEKYNbl BOAb! U

Temnepartypa onbita 257C. NocTosHHble BoAbl: K3 = 0,52 n Kk = 1,86.

5. [lns peakLmii, CXeMbl KOTOPbIX yKa3aHbl HUXE, COCTaBbTE YPaBHEHUS METOLIOM 3NIEKTPOHHOro 6anaHca. Ykaxute Tunbl

peakuuii. [Ins kaxnon peakumm yKaxmTe, Kakoe BELECTBO SBNSETCS OKUCINTENEM, 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

9/1C:

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

7. XenesHoe unagenune nokpbITo LMHKOM. Kakoe 3To NOKpbITME - KatogHoe unn aHogHoe? CocTaBbTe 9N1EeKTPOHHbIE

ypaBHEHNS aHOAHOrO U KaTOAHOMO NMPOLIECCOB KOPPO3MU 3TOr0 N3AENNS NPU HAPYLWEHWUN MNOKPLITUS BO BNaXHOM

Bo3ayxe. Kakve nponoykTbl KOppo3vun 0bpasyoTcs?

8. CocTaBbTe 9NEKTPOHHbIE YPaBHEHUS NPOLLECCOB, MPOUCXOASAWMX Ha BNeKTPOo4ax NPU aNeKTponm3e BOAHOro pacTeopa

anektponuta NiSO4. Bpems anektponusa 2 4aca, cuna toka 3 A. OnekTponbl MHEPTHbI. Bblumcnnte maccy BelwecTs,

BbILENSAOWNXCS HA dNeKTpoaax.

9. CocTaBbTe ypaBHEHNS peakLUuid, C MOMOLLBIO KOTOPbIX MOXHO OCYILECTBUTb HUXE NpUBEAEHHbIE NPEBPALLEHNS.

Peakuun noHHoro obmeHa 3anuwmTe B MONEKYISIPHON U MOHHO-MONEKYNsIpHON doopme. [ns

OKUCNNTENbHO-BOCCTAHOBUTESNbHBIX PEaKLM COCTaBbTe NEKTPOHHbIE YPaBHEHNS NPOLLECCOB OKUCNEHUS 1

gocmaHosneHm, yKaxuTe OKUCNNTENb 1 BOCCTAHOBUTEND, NoAGepuTe KOaMULNEHTbI METOLOM SNEKTPOHHOIO
anaHca.

Fe » FeO — FeSO4 — Fe(OH)2 — Fe(OH)3

10 Onpegnenute cteneHb nonvMmepusaummn obpasua nonmsuHunxnopuaa [CH2 - CH(CI) -Jn co cpenHei MonekynsipHou
maccor 62500.

Ok3ameH

Bonpochbl k ak3ameHy:

Bonpochbl k ak3ameHy:
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1. CoBpemMeHHas Teopus cTpoeHms atoma. KopnyckynspHO-BONHOBbLIE CBOWCTBA NIEMEHTAPHbIX YacTuL. YpaBHeHne e
Bpoiins. MNMpuHuun HeonpeneneHHoctu ei3eHbepra.

2. BonHoBas pyHkuUms. YpaeHeHue WpeguHrepa.

3. KBaHTOBbIE YMCna: rnaBHoe 1 opbuTanbHoe. DHepreTUYecKne YPpoBHM 1 NMoLYPOBHN.

4. KBaHTOBbIE Y/CNA: MArHUTHOE U CMMHOBOE. DHEPreTUYECKME YPOBHU, NMOAYPOBHU 1 opbutanm.

5. ®opMbI 3NeKTPOHHbIX opbutaneit: s-, p-, d- opbutanu.

6. MpMHLMNbI 3aN0NHEHNS aTOMHbIX opbuTanein aToMoB: npuHUMN MNaynu, npaewno XyHaa, NPUHUMN MUHUMYMa SHEPTUU.
7. MakcumanbHas eMKOCTb 9HEPreTM4eckux nogypoBHen. DNeKTPOHHbIE (POPMYbl CTPOEHMS aTOMOB 3/1EMEHTOB.
padonyeckoe n3obpaxeHne sNeKTPOHHOrO CTPOEHNS aTOMOB.

8. MNMepuogunyeckmnin 3akoH (chopmynmposka) n nepuogmnyeckas cuctema .M. Mengeneesa. [epmoamyHOCTb M3MEHEHNS
CBOWCTB 3/IEMEHTOB.

9. Tunbl xuMnyeckoi cBa3n. OCHOBHbIE MONOXEHNA METOAA BaNeHTHbIX CBsi3el. KoBaneHTHas HenondpHasa xmMmunyeckas
CBA3b.

10. KoBaneHTHas nonspHas xmummyeckas cBa3b.

11. NoHHas xumunyeckas csasb. BoooponHas cBssb.

12. Cnocobbl NepekpbIBaHNSA 3NEKTPOHHBIX 06N1aK0B: O-CBS3U U TI-CBA3M.

13. T'nbpnansaums atoMHbIx opbutaneii. Tunsl rnbpuamsaunm opbutanei n NPOCTPaHCTBEHHOE CTPOEHWNE MONEKY.
14. MeTton monekynsipHbix opbutanein (MO JIKAO). OcHoBHble nonoxeHus metoga MO JTIKAO.

15. lMNocTpoeHme aHepreTniecknx guarpamm Monekyn 1 onpegeneHne KpaTHOCTK (Mopsaka) CBA3m B COOTBETCTBUM C
meTtomom MO JIKAO.

16. XumMmnyeckas tepmoamnHammka. TepmoanHammyeckne oyHkumu. MNepBblii 3aKOH TeEpMOANHaMUKN. BHYTpeHHSAS aHeprus
CUCTEMbI. DHTaANbNUS.

17. 3akoH Mecca n cneacTtene ua Hero. Pacyet u3MeHeHNs SHTanbnmMu peakunm. SK30TEPMMYECKUE N SHOOTEPMUYECKNE
peakumu. dHTanbnuns 06pasoBaHNs BELWECTBA.

18. BTOpOI 3aKOH TEPMOAMHAMUKIN. SHTponmMs. PacyeTt nameHeHns aHTponum peakumn. MNoctynar MNMnaHka.

19. DHeprus Mmb6ca 1 eé 3MeHeHWe B XO4€ peakuuu. YCnoBrne caMmonponsBOnbHOMO NPOTEKAHNS XUMUYECKUX PeaKLUA.
Cnocobbl pacyeTa aHeprum 'mb6ca. dHeprusi Mmbbca 06pasoBaHNs BeELECTB.

20. Xumunyeckas knHetmka. 3agadm XMMM4ecKor KMHeTUK. CKOPOCTb XMMMYECKOW peakLmu.

21. 3aBMCUMOCTb CKOPOCTM XMMMNYECKOW peakLmn OT KOHLEHTpauun 1 ot Temnepatypbl. KNHETUYECKOE ypaBHEHME.
KoHcTaHTa ckopocTtu peakumm.

22. Xumunyeckoe pasHosecue. KoHcTaHTa pasHosecus. CMelueHne xummnyeckoro pasHosecus. MNpuHumn Jle-llatense.
23. Crnocobbl BbIpaXEHUs1 KOHLEHTPaLMW PacTBOPOB.

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

25. BoaopoaHsblin nokasatens (pH).

26. N'moponus coneii. PasnuyHble npuMepbl IMOponn3a: rmaponns coneli, obpasoBaHHbIX cnabblM OCHOBAHUEM U CUTbHOW
K1CNoTow, cnaboi KUCNOTOM U CUNbHBIM OCHOBaHWEM, cnaboil KUCNOTON 1 cnabbiM OCHOBAHVEM.

27. lucnepcHble CUCTEMBI: BLICOKOAMCNEPCHbIE, CPeLHeAMCNEPCHbIE, rpyboamcnepcHble. CBOMCTBA KONNOMAHBIX
pacTBOpOB.

28. OkmcnnTenbHO-BOCCTAHOBUTENbHBIE peakumn. CteneHb okucneHns. OKMCIMTEN U BOCCTaHOBUTENN.
MeTtonanekTpoHHoro 6anaxca.

29. Tunbl OKUCNNTENBHO-BOCCTAHOBUTESbHBIX PeakLUnii: MEeXMONEKYNSAPHbIE, BHYTPUMONEKYNSAPHbIE, peakuunm
CaMOOKNCNEHNSA-CaMOBOCCTAHOBEH NS (AMCNPONOPLMOHNPOBAHMS).

30. OnekTpoaHble noTeHumansl. MexaHn3M BO3HUKHOBEHWS 3NEeKTPOAHOro NoTeHumMana Ha rpaHyiue Metanni-pacteop.
31. BogopoaHsiin anektpon. CtaHaapTHbIE 3NeKTPOAHbIE NOTeHUManbl. YpaBHeHne HepHcra.

32. Pap HanpsxeHu MeTannos.

33. NanbBaHM4ecknii anemeHT BonbTa.

34. ManbBaHn4eckuii anemeHT Skobu-LaHnans.

35. KOHUEHTPaLMOHHBIA ranbBaHnyeckuii anemeHT. 90C ranbBaHNY4eCKOro anemMeHTa.

36. Koppo3us metannos. XuMmnyeckas v snekTpoxmMmyeckas Kopposust. Cxema anekTpoxmMmny4eckon Kopposuu.
Jenonspusaums kncnoponHas u BoAOpogHas.

37. Koppo3us npu KoHTakTe AByx MeTannos. Koppo3us npyn HepaBHOMEpPHOI aspaumm.

38. 3awwuTta MetannoB OT KOPPO3UN. AHOIHbIE U KATOAHbIE 3AWMTHbLIE METANMYECKUE NOKPbLITUSA. MeTon NpoTEKTOPOB.
NHrmbutopbl Kopposuu.

39. OnekTponua pacnnasoB 3NEKTPONNTOB.

40. DnekTponu3 pacTBOPOB SNEKTPONNTOB C HEPACTBOPUMBIM (MHEPTHBIM) aHOOOM.

41. DnekTponu3 pacTBOPOB INEKTPONNTOB C aKTUBHbLIM (PACTBOPMMbIM) aHOLOM.

42. 3aKoHbl aNeKTponnaa.

43. O6wue caoicTea MeTannos. Cnocobbl NOAYYEHNS1 METANNOB.

44. OCHOBHblE KNnaccbl HEOPraHNYecknx coeanHeHnin. OKCuabl: KUCNOTHbIE, OCHOBHbIE, aMdpOTEPHbIE, He3pas3nuyHble.
HomeHknaTypa v cBoOCTBa OKCWO0B.

45. OcHoBaHMg: KnaccudpmkaLums, HOMeHKnaTypa 1 CBOMCTBa OCHOBaHM. AMcpoTepHble ruapokcuabl. CTpyKTypHbIE
popMynbl OKCUOOB.

46. Knucnotbl: 6eckucnopoaHble, kucnopoacoaepxawme. Ceoctea KMCNoT.
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47. Conun: OCHOBHbIE, KMCIble, CpeaHue (HopmanbHble). HomeHknaTtypa, cnocobbl nonyyYeHusi conei. Xummnyeckme
csonctea conei. CTpyKTypHble OOpMynbl COneil.
48. Monumepsbl. Knaccugukaumns nonMmepos.

49. MeTtonbl nony4yeHns opraHn4eCckKnx CUHTEeTN4eCKnX NonMmMepos. I'IonMMepm3au|/|9|, nonukoHaeHcauusi. GteneHb
nonnMepunsaunn.

50. BaxHewwme nonmmepbl: NOAM3TUAEH, NOANNPONUAEH, MOAMBUHWUAXNOPWA, TEPNOH (doToponnacT-4),
nonnuMeTuaMeTakpmunar

CemecTp 4

TekyLLU KOHTPONb

1. JTaBopaTtopHble paboTbi

Tembl 12,13, 14

NabopatopHas paboTa "MIamepeHne KOHLEHTPALIMU TOKCUYHBIX ra30B B BO34yXe NpW NOMOLLM ra3oaHannsaTopa
"Monap-2".

ConepxaHue nabopatopHoi paboTbl: 03HAKOMIEHUE C METOLOM OMNPEAENEHNs KOHLEHTPALMMN BPELHbIX BELWECTB B
BO3yXxe C NMOMOLbIO razoaHanuaartopa "lMonap-2".

Bonpochl k 3awmTe nabopatopHoit paboTbl.

. CocTtaB u cTpoeHune aTMocepsl.

. 3arpssHeHne atmocaoepsl

. Buobl 3arpssHeHns atMocdpepbl N0 MCTOYHMKY NpoucxoxaeHus. MNpumeps..

. Bugbl 3arpsisHeHns atmocgepbl no macwtaby. Mpumeps..

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

. OCHOBHblE NCTOYHMKM 3arps3HEHMS aTMOCHPEPHOro Bo3ayxa.

. YT0 Takoe amuccna?

. OTnnyme aMuccmm ot UMUCCUM.

. NpuHunn pelicteng razoaHannaartopa "lMNonap-2"

10. YCTPONCTBO 3NEKTPOXMMNYECKOrO AaT4uKa.

11. Nonatne MNAOK, Mopor 1, Mopor 2.

NabopatopHas paboTa "OnpeneneHne XecTkocTh Boabl".

CopnepxaHue nabopatopHoi paboTbl: 03HAKOMNEHUE C METOLOM OMNpeneneHns obweli XeCTKOCT/ BO4bl TUTPOBAHNEM.
Bonpochl k 3awmTe nabopatopHoi paboTbl.

1. XecTKOCTb MPMPOLHbIX BOL.

. Bugbl xecTtkoctu: obwas, kapboHaTHasi, HekapboHaTHas!, yCTpaHsiemasi, HeycTpaHsiemasl.

. EanHnubl xectkocTn.

. \cTouHukm coneii XxecTkocTu.

. Knaccngpukaumsa npupoaHbix BOA MO BENNYMHE XECTKOCTU.

. Cnocobbl yCTPaHEHNS XXE€CTKOCTH.

. MeTtog ocaxaeHus

. \oHHbI 0BMeH.

. CyWLHOCTb TUTPMMETPUYECKOro METOAA ONpeaeneHns oblelt XXecTKOCTW NPUPOLHbIX BOA.

10. HopmupoBaHue kadecTsa BoAbl MO 06LWei XeCTKOCTH.

Na6opatopHas pabota "OnpeneneHune oblel Weno4yHocT Boabl".

CopepxaHue nabopatopHoli paboTbl: 03HaKOM/IEHNE C METOLOM onpeaeneHns obLuei WenoYHOCTW BOAbl TUTPOBAHUEM.
Bonpocebl k 3awute nabopatopHoit paboThbl.

. LLlenoyHOCTb MPMPOAHbLIX BOA.

. OCHOBHbIE KOMMOHEHTbI HEMTPaNM3yoLLMe NOHbI BOLOPOaa.

. Bnobl weno4yHocTtu: obwas, kapboHaTHas.

. PasHocTtb Mexay OCHOBHOCTbBIO Y LENOYHOCTbIO.

. 3HaYeHne BENNYUHBI WENOYHOCTN AN NPUPOLHbIX BOL.

. Mpouecc 3akncneHns NoBEPXHOCTHLIX BOLOEMOB.

. CyWLHOCTb TUTPUMETPUYECKOro METOAA OnpeaeneHns obLwel Weno4YHOCT NPUPOLHbLIX BOA.

. Kakve noHbl TMTpyroTCs CONSIHOM KMCNOTOM B MPUCYTCTBUM UHAMKaTopa heHondranemHa?

. Kakne noHbl TUTpyroTCS CONSHON KMCNOTOM B MPUCYTCTBMM MHAMKATOPA METUNOBOrO OPaHXeBoro?
10. HopmunpoBsaHue kayecTtsa Boabl.

NabopatopHas paboTa "OnpeneneHne coaepxaHnsi 0CTaTo4HOro Xiopa B Boae".

ConepxaHue nabopaTopHoi paboTbl: 03HAKOMIEHUE C METOLOM OMNPEAENEHNS COAEPXAHMUS OCTAaTOYHOrO Xopa B BoAE
nocne ee ne3nHMUUMPOBaHUS.

Bonpocsl k 3awute nabopatopHoit paboThbl.

1. TOKCMYHbIE NPUMECH B MUTLEBOI BOAE.

2. ICTOYHMKM NOCTYNNEHNs TOKCUYHBLIX MPUMECE B BOLY.

3. MeToabl KONMYECTBEHHOMO ONPELENEeHus.

4. XnopuposaHue BoAbl.

O©oOoONO O~ WN OCoOoO~NOOOTPhWDN =

O©Qoo~NOOOThWN =
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5. Peakumu, npotekarowme npu XnopmpoBaHuu.

6. lNoTeHumManbHaa akonornyeckas onacHOCTb XNOPUPOBaHUS BOAbI.

7. VlonomeTpuyeckmii MeTo onpeaeneHnsi COAepXaHns 0CTaTOYHOro Xopa B BoJe.

8. AnbTepHaTuBHbIE METOLbI 06e33apaxnBaHNs BOAHI.

9. BuluncneHue comepxaHuns oCTaTO4HOro X10pa B BOAE.

10. HopMupoBaHme kadecTsa BoAbl MO OCTATOYHOMY X/I0PY.

2. TectupoBaHue

Tembl 10, 11

Mpumepbl TeCTOBbLIX 3a4aHW

1. Okonorus - 310 Hayka

+: 0 B3aMIMOOTHOLIEHNM OPraHM3MoB Mexay coboi 1 ¢ okpyXatolein cpenon (B TOM Yicne MHOroobpasue B3arnMOCBA3ei
WX C OpYruMn opraHma3Mamm n coobuiectsamm)

-1 0 XUBOTHOM MUpe

-1 0 3eMHO atMocdepe, ee CTPOeHUW, CBOMCTBAX MU NPOUCXOAOSILNX B HEN npoLieccax

-1 0 3aKOHax B3aMMOOTHOLWEHNS Buocdepbl U YENOBEYECTBA, YEOBEYECKNX NOMNYNALMiA
2. KT0 13 HMXe nepeyvmncneHHbIX y4eHbIX BBEN B HAYKy TEPMUH "akonorns"?

-: B.BepHanckuin

+: 3.l'ekkenb

-2 A.-TeHcnu

-2 K0.nbunx

3. B coctae atMocdbepbl BXOANT ...

+: Tponocdepa

- rmapocdoepa

- nepocdoepa

- nuTocgoepa

4. buocghepa 0THOCUTCS K

+: rnobanbHoi akocucTeme

-1 Me303KocucTeme

- MUKpO3KOCUHCTEME

-1 MaKposkocucteme

5. Yrnepon BbIXOLMT U3 KPYroBOpOTa BELECTB, 06pa3ys ocafoyHble noposbl, B OOpMeE ...
-1 cynbdoara KanbLms

- HUTpara Kanbums

+: KapboHara KanbLus

-1 cynbdomaa Kkanbuus

6. CywHoCTb yyeHus B. BepHanckoro 3akno4aercs B ...

- BblOENEHNM MMaBHbIX 9KONOrMYECKUX Npobnem

-1 BblAENIEHNN OCHOBHbIX COYHKLMIA nuToCcdepsbl

-: MPU3HAHWMN NCKNIOYNTENBbHOM PONK NoYBbl B NpeobpasoBaHny obnvka nnaHeTs

+ NPV3HAHUM UCKITOYUTENBHON PONK XMBOrO BELWECTBA, Npeobpasyiollero obnuk niaHeTsl
7. Cnctema, CocTosLwas n3 opraHn3mMoB pasHbiX BUAOB U cpeabl 0buTaHns, ocywecTensowas 0OMeH BEWeCTBOM 1
SHeprven Mexay HUMU -3To

+: 3KocucTema

-: 6moueHo3

-1 aKoTon

-: BroreoLeHo3

8. MNpouecchbl, xapakTepHble AN NPUPOLAHbLIX 9KOCUCTEM:

- poayLmMpyeT 1 pacxogyeTt AMOKCUA yrnepona rnpu cXuraHum nckonaemoro Tonnmea

-: noTpebnseT n npeobpasyeT aHEPruo NCKONAEMOro UM SAEPHOro TONMBa

-: pacxogyeT 1 npeobpasyeT opraHMyeckoe BelwecTBo 6e3 HakonneHns

+: nonyyaet, npeobpasyeT, HakanIMBaeT CONHEYHYIO SHEPTUI0

9. 'pynna opraHW3MoB, NPeACTABUTENMN KOTOPOI B BUOreoLeHo3e HaunHaT npeobpas3oBaHne CONHEYHON aHepriu,
Ha3blBaeTCs

-1 penyueHTamm

-: KOHCyMeHTamu | nopsaka

-: KOHCyMeHTamu 1 nopsiaoka

+: NnpoAayueHTamu

10. Ha kaxaom npenbiayleM TPOoMYECKOM YPOBHE KONMYECTBO BrioMacchl, CO34aBaEMOI 3a eANHULY BPEMEHM, ...
+: 6onblue, YeM Ha nocnenyouem

- MeHbLUe, YEM Ha nocnenywem
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-1 MOCTOSIHHO MEeHseTCH

-1 XapakTepusyeTcs NOCTOSHCTBOM

11. [epBOMCTOYHUKOM SHEPrMU B NPUPOOHBIX HA3EMHbIX 9KOCUCTEMAX U arpoakocucTeMax aBnaeTcs(lorcs)...
-1 Yenosek

-1 pacteHuns

+: ConHue

-: 3emns

12. Ecnn coobLiecTBO CyWeCTBYET B ONTUMANbHbBIX YCNOBUSIX CPEAbl, TO OHO ...

-1 He UMeET NPenMyLLeCTB Nepes ApyruMn coobecTeamu

-1 He KOHKYpeHTocnocobHo B 6opbbe ¢ apyrumn coobllecTsamm

-1 XapakTepuayeTcs yrHeTEHNEM XN3HeNeATe/IbHOCTH

+! IMEeT MpeuMyLLecTBa nepes apyrumMm coobwectsamm

13. MoHsTME 0 NUMUTUPYIOLLKX (hakTopax paspaboTan

-: K. Tumnpsases

+: B. Wendpopa

- H. Pelimepc

-: B. KommoHep

14. CBoINCTBO BULOB NpucnocabnmeaTbCst K TOMY UK MHOMY AManasoHy konebaHuii goaktopa cpeapl - 370...
+: 3KOnornyeckas nnacTmyHoCTb

-: aKonormyeckoe TpeboBaHme

-1 9KONIOrn4eckum psag

-1 aKonornyeckas Huwa

15. Monynsiums - 3T0 COBOKYMHOCTb OCOBEN ...

-1 AByX 6nun3kmx no TpeboBaHMsIM K BMOTOMY BULOB, MPOXMUBAIOWMX HA ONPEAENEHHOR TeppUTOPUA

-1 pasHbiX BUOOB, CBA3AHHbIX NULEBLIMU B3aUMOLENCTBMAMM

-: pa3HbiX BUAOB, MPOXMBAOWYX B Npeaenax oblein tTepputopumn

+: 0QIHOro BMAa, kotopas obnanaet obWwmM reHoOHLOM 1 3aHMMAET ONpPeaen&HHy TEPPUTOPUID

16. lNpoMblwneHHas (MHXeHepHas) SKonorus...

+: U3y4yaeT BAUSHNE NPOU3BOACTBEHHON AEATENbHOCTU HA NPUPOAY W BAUSHWE NPUPOAHBIX YCIIOBUA Ha
JOYHKLMOHMPOBaHWE NPeanpuaTum.

-! BbIIBNSIET 06LWMe 3aKOHOMEPHOCTU OPraHn3aumnm XnusHu

- uccnenyeT OCHOBbl B3aUMOLENCTBMSA OpraHmMama 1 cpebl

-1 U3yYaeT CTPYKTYPY U AUHAMUKY aHTPOMO3KOCUCTEM

17. Skonornyeckoe MMPOBO33PEHNE CMELManMCTOB BbipaxaeTcs Yepes NpopecCnoHanbHblii BKNag B ...
+: ONTUMMN3ALMIO B3aMMOOTHOLIEHUIA B cucTeMe "obLecTso - npupoaa”

-1 HAUWOHasbHble 9KONOrM4yeckme NPoekThl

-1 MakcmmarnbHoe 1Ccrosb3oBaHmne npupoapl

- MexyHapoaHble 3KONOrMYyeckmne npoeKThbl

18. JlokanbHble O4UCTHbIE COOPYXEHNS NpefHa3HavyeHbl ans

+: 006€3BPEXMBAHUS CTOYHbIX BOL,

-: AanbHeMnIWero UCNonb30BaHNs CTOYHbIX BOA, B MMTHEBOM BOLOCHAOXEHNM

-1 CMNOMNb30BaHNS CTOYHbIX BOL, B MAPOCUSIOBbIX YCTAaHOBKAX

-2 CMELLEHNS CTOYHbIX BOA C YCMOBHO ? YACTbIMU CTOYHLIMW BOLAMM

19. Hanbonee coBepLIeHHbIMY annapaTtamy O4MCTKU ra30B OT B3BEWEHHBIX B HAX YaCTML, NbIAW 1 TyMaHa SABASIOTCS ...
-1 MeHHble annaparbl

-1 a9pOTEHKN

-1 TKaHeBble onNbTPbI

+: 9NEKTPOPUNbTPDI

20. [1ng o41CTKM TOMOYHOrO rasa OT AMOKCKAA Cepbl MOTyT OblTb MCMONb30BaHbI CYyNbGIUT KanbLms, U3BECTb N KUCTTOPOL,
BO3.yXa, Npu 3TOM 0bpasyeTcs ...

-1 TMAPOKCUA, KanbLus

-: Guokanbumii

+: runc (cynbdpat kanbuus)

-1 Xnopua Kkanbums

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

+: CYXMX nblieynosmTenemn

-1 MOKPbIX Mblneynosutenen

-1 9NeKTpounbTPOB
22. K anbTepHaTMBHbIM UCTOYHMKAM SHEPrnN OTHOCSTCS
-1 U3BECTHSK
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- MPUPOLHbIV ras

+: BuosHeprus

+: CONHEeYHas aHeprus

- HepTb

23. Okonoro-61Monormyeckoe 3Ha4eHe 030Ha Kak KOMMOHEHTA aTMOCCIePbl 3aKYaETCs B €ro CNOCOBHOCTY ...

-: NOBbIWATbL CTAbUNBLHOCTb KMCNopoaa

-1 HeiTpann3oBaTb KNCNOTHblE OCaAKU

+: nornowarb ynbTpadguonetosoe nsnyyeHne ConHua

-I CTUMyNMpoBaTb 06pa3oBaHme LOXAeBbIX 006nakoB

24. Hukenb, XpoM, NonuxnopbreHnbl SBNSIOTCS ...

-: MHrMbrTOpPamMm

+: KaHUeporeHamu

- UMMYHOMOOYNSATOPaMm

-: cTUMynsTopamu

25. HeobxoamMbiM yCNOBUEM L5 YCTAHOBNEHNS aKonormyeckux Hopmatusos MNAB vunn NOC sensetcs.

+: MIHBEHTapM3aLms NCTOYHMKOB BPEOHOr0 BO34ENCTBNS Ha OKpYXatowwyo cpeay

-: 0BLWECTBEHHbIN 9KONOrMYecKuii KOHTPONb 3a PaboTol NpeanpUATH

-1 9KONOrnYeckoe cTpaxoBaHue obbekTa BO3AENCTBUS

3. KoHTponbHas pabora

Tembl 10, 11

MprMepbl BOMPOCOB KOHTPONbHOW paboTh

1. MoHsTne 6uocgepa (no 3toccy u BepHanckomy).

2. OcHoBHble BelecTBa buocgepsl 1 nx knaccudpmkaums no B.A. BepHaackomy.

3. Xun3Hb: CBOINCTBA, MPOMNCXOXAEHWE, YPOBHM OpraHmaaumm, npeobpasytowas pons Ha 3emne. 4. CTpykTypa, pasmep v
rpaHvubl 6rocdepsl.

4. 3akoHbl B.W. BepHaackoro.

5. YcToiumBocTb 6roccepsl.

6. XapakTepucTuka BOOHOW cpenpl M OCOBEHHOCTU €€ BAUSIHUS Ha XUBbIE OPraHn3MbI.

7. XapakTepucTuka Ha3eMHO-BO34yILHON Cpebl U 0COBEHHOCTH €€ BNSIHUS HA XIMBbIE OPraHn3Mbl.

8. XapaktepucTrka NoYBEHHOW cpenbl M OCOOEHHOCTM €€ BNSHMS HA XMBbIE OPraHU3MbI.

9. 3akoHbI B3aUMOOTHOLEHNS OPraHn3MoB 1 cpefbl (Pynbe, oNnTumMyma, MMMUTUPYIOWUX 0akTopoB, B3aMMOLENCTBISA
(paKTOpPOB, 3KONOMMHYECKOro COOTBETCTBMS).

10. dkonornyeckas HuLWa, onpeneneHre, XapakTepucTuka, oTnyme ot cpenbl 0buTaHus.

11. Skonornyeckme rpynnbl OPraHN3MOB Mo OTHOWEHMIO K 9KOMOrMYeCcKUM hakTopam.

12. Apantauun. Buabl agantauuii opraHn3MoB K M3MEHEHUSAM 9KONOTrMYECKUX (0aKTOPOB.

13. MNonynauun (NOHATWNE, pasmepbl, CBONCTBA).

14. CtpykTypa nonynsumi.

15. drHammka nonynsuuii (6uoTtnyeckuii noTeHuman, Murpawm, nonynsiunoHHbIE BOMHbI).

16. [omeocTas nonynauuin (NoHATNE, CBOWCTBA).

17. BrioueHo3bl. CooblecTBa (MOHATUS, NPUMEPSI).

18. CtpykTypa buoLeHo3a (BMaoBas, NPOCTPaHCTBEHHAS, 9KONornyeckas).

19. BuoTtnyeckune oTHoLWEHNS B coobliecTBax (HeMocCpenCTBEHHOE U ONOCpPefoBaHHOE BO3AENCTBME OpraHn3MOB).
20. Okonornyeckas Huwa (noHaTme, pasmep).

21. OkocucTtembl. BroreoueHo3bl (MOHATWSA, pasmepsbl, OTANYNS NOHATUIA).

22. MpoayueHTbl, KOHCYMEHTbI, PeAyLEHTbI: ONPeaeNeHns, MPUMEpHI.

23. CTpyKTypa aKocucTeMbl (TPOGOMYECKNE 3BEHDBS, LIEMW, CETU, YPOBHN).

24. Skonornyeckne nupammabl. MOHATNE 1 YPOBHW NPOOYKTUBHOCTU 9KOCUCTEM.

25. Cykueccus. Buabl npypoaHbIX M aHTPOMOreHHbIX CYKLECCUIA. YCTOMYMBOCTb 9KOCUCTEM.

26. 9konorus yenoseka. CoumanbHas akonorms. AHTpPonoakonorus (MoHATNS). AHTponoreHes. CounoreHes.

27. MNoHsATHe 300poBbS 1 hakTopbl, OKasbiBalolwme HeraTMBHoe BO3AENCTBME HA 300POBbE YenoBeka.

28. lNokasartenun 340p0Bbs, 3KONOrn4yeckme akTopbl pycka, Ux Buabl U NOCNEACTBUS BO3AENCTBMS ONs YenoBeka.
29. MNoHsATHE "OKpyXalowas cpena” n "sarpsasHeHne okpyxatowen cpegpl”

30. OCHOBHblE MCTOYHMKW, BUAbI 1 (DOPMbI 3arpsA3HEHUS U aHTPOMOrEHHbIX BO3AENCTBUN.

31. OCHOBHblE MCTOYHMKUN 1 DOPMbI 3arpsa3HeHUs aTMocdepbl. NocneacTsus aHTPOMOreHHOro 3arps3HeHNs atMocaepbl
nns uoccoepbl.

32. OCHOBHblE MCTOYHMKMN 1 DOPMbI 3arpsa3HeHUs ruapocdepsbl. [locnencTens aHTPONOreHHOro 3arpsa3HeHns
atMocdoepbl ans 6uocdepbl.

33. OcHOBHble BMAbI BO3LEACTBNS Ha NOYBY U nutocdepy. locnencTsmsa aHTPONOreHHOro BO3AEeNCTBUS Ha NOYBY
(merpagaums, apo3ms 1 4p.) u nuTocgepy.

34. Bugbl 0TX080B U nx knaccugmkaums. OnacHOCTb BO3AENCTBUSA OTXOO0B AN OKpyXatolwel cpeabl 1 YenoBeka.
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35. EcTecTBeHHbIE Y UCKYCCTBEHHbIE UCTOYHUKM OU3NHECKOTO (3NEKTPOMArHMTHOro, PaanoakTMBHOMO 1 Ap.)
3arps3HeHNs OKpyXarowein cpelbl, NOCNEeACTBNS X BO3LENCTBUSA AN OKPYXaloWwen cpedbl U Yenoseka.

36. MeauumMHcKas aKonorns. 9Konorns 1 3aopoBbe. Ikonormyeckmne 6onesHu.

37. Okonoruyeckas 6e3o0nacHoOCTb.

38. DKONOrMyYeckmini MOHUTOPUHT (MOHATUE, 3aa4u, BUAObI, YPOBHW, OOBEKTLI U METOLbI).

39. OCHOBHble BULbI 9KO3ALNTHOWM TEXHMKN M TEXHONOTUM (annapaTtbl MO OYUCTKE ra3onbiieBbiX BbIBPOCOB, METOAbI
O4YMCTKM CTOYHBIX BOA)

40. besoTxonHble, pecypcocbeperatowme TeXHONOru.

41. BnotexHonorun 3awmTbl KOMMNOHEHTOB NPUPOLHON cpenbl

42. MpupoaHble pecypcbl (NOHATUE, Knaccudukaums). MNpupogononb3osaHme.

43. Dkonorunyeckue nNpuHLMNbLl paLmoHanbHOro NPUPOLOMNONb30BaHUs (MOHATUE, MPUMEPHI).

44. MuHepanbHO-CbipbeBble pecypchl (knaccudpukauums, npobnembl NCMONb30BaHNS , CNOCODbI peLeHus.

45. 3akoH PD "O Hegpax".

46. BonHble pecypchl (BoAononb3oBaHne, BogonotpedneHve, npobnembl, cnocobbl pelweHmst).

47. BoaHblii kopekc Pd.

48. 3emenbHble pecypcbl (Mpobnembl NpY NCNOb30BaHNK, CNOCO6bLI PELIEHNS).

49. 3emenbHbI kogekc PO.

50. Bronornyeckne pecypcbl (necHble, polbHble, MPobneMbl, CNocobbl peleHus.

51. NNecHoi kopekc P®).

52. DKONOrmyeckmin KOHTPONb M 3KONOrMyeckas akcnepTnsa (Lenm, 06bekTsl 1 MeToabl).

53. 9konornyeckue HopMaTmBbl 1 CTaHAAPTbI (MOHATUE, BUABI U HA3HAYEHNE)

54. OxpaHa npupogbl (opraHunsaunn, OOIT, oxpaHa npupoasl B PT).

55. Dkonoruyeckoe npaeo (MOHSATUE, MPeaMeT, 00beKTbI, CyObeKTbI).

56. Cuctema akonornyeckoro npaea, 3akoHbl PO.

57. l'ocynapcTBeHHOE ynpaBneHne B cchepe aKonormu.

58. Bkonornyeckas OTBETCTBEHHOCTb.

59. MexyHapoLHOe COTPYIHUYECTBO B 06N1ACTM OKpyXaroweid cpebl U YCTORYMBOrO pasBuTms.

60. OHeprocbepexeHue.

61. PecypcocbepexeHue.

62. YMeHblUeHVe 3arpsa3HeHns oKpyxaroLwen cpebl.

63. CoxpaHeHune brnopasHoobpasmns 1 yCTOMYMBOCTI SKOCUCTEM.

3auert

Bonpochl k 3a4eTy:

. Mpeamet n 3apayn akonorum. CTpyKTypa aKonornn. VIctopnsi CTaHOBNEHNS 9KONOrMK Kak HayKW.

. MonynsaunoHHO-BNAOBOI ypoBEHL BUMONOrMYeckoi opraHuaauun. Monynsumu.

. OKOCUCTEMHBI YPOBEHb. DKONOrMYECKNE CUCTEMBI.

. OCHOBHble 3Konornyeckme oakTopbl cpenbl.

. JlnmnTnpyrowme aKonorm4eckne goakTopbi.

. Obwas xapaktepnctuka bruocdepbl. OCHOBHblE cBOCTBA Buocdepbl. YueHune BepHaackoro.

. 9Bonoums buocgepsbl. Hoocohepa.

. KpyroeoporT BellecTs B 6roccpepe

. BnocoumanbHas npupoaa Yenoseka v 3KONOrUs.

10. Oemorpacpuyeckune npobnemol nnaHeTbl 3emns

11. Knaccndprkaums 0OCHOBHbIX BULOB @aHTPOMOreHHbIX BO3AENCTBMI HA aTMOCdEpy

12. nobanbHble 1 pernoHanbHbIE 3KOMOMMYECKME NOCNEACTBUS 3arpsi3HEHUS aTMocdepbl. HapylieHne 030HOBOro cnost
3emnu. ObpasoBaHMe cMora B ropoLicKoi atMocgoepe. MapHMKOBbIA 3dpdekT. BoinafeHne KUCNOTHbIX OOXAEN.
13. 3arpsasHeHne rugpocgepsbl. Buabl 3arpsasHeHns Bogbl. OCHOBHbIE NCTOYHMKM 3arpPA3HEHNS MOBEPXHOCTHbLIX U
NoA3eMHbIX BOS.

14. Skonornyeckme NOCNeACTBMS 3arpa3HeHns rmgpocgepsl. MictoweHme noa3eMHbIX U MOBEPXHOCTHBIX BOA,.
15. OCHOBHbIE BUAblI aHTPOMOreHHOro BO3AENCTBUSA HA NoYBYy. Buabl ncnonb3oBaHms noys. Opo3ums MoYB.

16. 3arps3HeHUst NOYB NECTUUMLAMU U MUHEPaNbHLIMU YO0BPEHNAMM.

17. 3arpsisHeHue 6uocepbl 0TX04aMM NPOU3BOACTB U NOTPeBNeHNs.

18. dusnyeckoe n bronornyeckoe 3arpssHeHne bruocdepbi.

19. OkcTpemanbHble BO3AeNCTBUS Ha Broccpepy. BosneicTeme Ha Brocdpepy TEXHOrEHHbIX 3KONOrMYecKmx KatacTpod.
20. BnusiHne ypbaHnsauum Ha buocdepy.

21. BnnsHne noHU3npyoLwero nany4yeHns Ha 06 bekTbl OKpyXaroleit cpeabl.

22. 3arps3HeHme okpyxaiolen cpefbl NONNLMKINYECKUMIM apoMaTmyeckumm yrnesogoponamu (MAY) n guokcuHamm.
23. 3arpsisHeHue brocdepbl TAXENbIMU MeTannamu.

24. .BnusiHne 3arpasHeHns oKpyXarlein cpebl Ha 340p0Bbe Yenoseka

25. TpaHcnopT 1 okpyxatwas cpena. Metonbl 3awmTsl aTMOCHEPHOro BO3ayxa OT 0TpaboTaBLLIMX ra3oB aBToMobunei
26. DHeprus - NOMCK NOAX040B, MPUEMNEMbIX ANS OKPYXatowen cpenbl 1 pa3Butus

O©oo~NOOOThWN—=
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27. HeTpaamumnoHHble MeToabl NPON3BOLACTBA SHEPTUM

28. DKONOrM4ecKunii KpU3uc 1 NyTu BbIxo4a 13 Hero.

29. HopMmmpoBaHne kadyecTBa oKpyXxatoulern cpefbl.

30. MpupoaHble pecypcbl 1 MX Knaccugukauus.

31. OCHOBHblE NPUHLMMbI 1 HAMPAaBAEHNS PaLMOHANbHOMO NPUPOLOMNONb30BaHUS.

32. MecTo 1 ponb NPUPOLHO-PECYPCHOrO NOTEHLMana B passuTim 1 pasMmelleHnm Npon3BoanTeNbHbIX CUSI.
33. OcHOBHble NPWUHLMMBI 3KOHOMUYECKOr0o MeXaHn3ma NpMpoaononb30BaHNS U OXPaHbl OKpyXarowen cpeb!.
34. VICTOYHUKM 3KONOrM4ecKkoro npasa.

35. [ocynapcTBeHHasn aKonornyeckas skenepTnsa. IKONorn4eckmini KOHTPOsb.

36. NocynapcTBeHHbIe opraHbl OXpaHbl OKpyXatowen cpeabl.

37. OueHka Bo3pencTeng Ha okpyxatowyto cpeny (OBOC) n skonormyeckas skcneptuaa.

38. OKonormyeckuin MeHeOXMeHT, ayanT u ceptudpmkauns.

39. OKONOrm4ecKnin MOHUTOPWHT.

40. SKONOrMYecknin KOHTPOIb 1 OBWECTBEHHbIE 3KONOrMYECKNEe ABUXEHNS.

41. lOpnanyeckasi OTBETCTBEHHOCTb 3a 3KONOrMYeckre npaBoHapyLeHusl.

42. OCHOBHblE HaMNpPaBNeHNs UHXEHEPHON 3alnTbl OKpyXatowen cpebl. BuotexHonorus.

43. ManooTxofHble 1 pecypcocbeperatolme npomM3BoaCcTBa.

44. 3awuta atMocgepbl OT 3arpsa3HEHUIA.

45. 3awwuTta rugpocepbl OT 3arpsa3HEHWIA.

46. 3awwmTta nuTocgepbl OT 3arpsa3HEeHNIA.

47. 3awmTa okpyxatolei cpeapl 0T 0TXOLOB NPOM3BOACTBA U NOTpebneHns.

48. BnoTexHoNorM4Yeckme NPOLECChl: 04MCTKA CTOYHBIX BOA, YTUNN3aUMS TBEPLbIX ObITOBbIX OTXOA0B, BOCCTAHOBNEHNE
3arps3HeHHbIX Mo4s

49. MexayHapoaHoe COTPYOHMYECTBO B 0611acTy 3allMThl OKpyXatowei cpeabl.

50. OcHoBbI 3Konorvyeckoli 6e30MacHOCTU U KOHLENUMS YCTOWYMBOrO passnTtns Poccun.

6.4 MeTtoaouyeckue marepuansl, onpegensoLwime npouenypbl oLLleHMBaHUA 3HaHUNA, YMEeHUIN, HaBbIKOB U (UNK)
onbiTa fesATeNIbHOCTU, XapaKTepu3yroLLLMX 3Tanbl oopMMpPOBaHUA KOMMNETEeHLUI

B K®Y pelicteyeT 6annbHo-peiTUHroBas cuctema oLeHKN 3HaHuiA obyyatowmxcst. CyMMapHo no aucumninHe (Moaynio)
MOXHO Nony4ntb Makcumym 100 6annoB 3a CEMeCTp, U3 HUX Tekylas paboTta oueHnsaetcs B 50 6annos, ntorosas
goopma KoHTpons - B 50 6annos.

[ng 3ayéra:

56 6annos 1 bonee - "3a4TeHO".

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

Insa ak3ameHa:

86 H6annos v 6onee - "OTANYHO".

71-85 6anno. - "xopolo".

56-70 6annos - "yooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HaAHUN, YMEHUN, HaBbIKOB U (W) onbiTa Ortan | Konnyectso
KOHTpOnNSs LesATeNbHOCTU, XapaKTepusyoLLMx atanbl opMUpOoBaHNSA KOMMNETEeHLUN 6annos
Cemectp 3

TekyLLUA KOHTPONb

NabopatopHble (B ayantopun, ocHalwéHHOM cooTBETCTBYOWMM 060pyaoBaHMeM, obyyatowmecs
paboTbl NpPOBOAAT y4ebHblEe 3KCNEPUMEHTbI U TPEHUPYIOTCS B NMPUMEHEHNM 1 20
NpPakTKO-OPUEHTUMPOBAHHbBIX TexHoNOrMiA. OLEHNBAKOTCS 3HaHNE MaTepuana u
YMEHWE NPUMEHSATb ero Ha NpakTVKe, YMEHUS 1 HaBbIKW Mo paboTe ¢
obopyLoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHo obnacTu.

TecTupoBaHue |TecTpoBaHUE NPOXOAUT B MMCbMEHHON DOPME U C UCMONIb30BAHNEM
KOMMbIOTEPHbIX cpencTs. Obyyatowmincs nonyyaeT onpenenéHHoe KoM4ecTBo
TECTOBbIX 3afaHuli. Ha BbINONHEHVE BbIOENSEeTCS (OUKCMPOBAHHOE BPEMS B
3aBMCMMOCTHM OT KOnnyecTea 3amaHuii. OLeHKa BbICTABMSETCS B 3aBUCUMMOCTY OT
MPOLEHTA NPAaBU/bHO BbINONHEHHbIX 3a4aHNA.

KoHTponbHas |KoHTponbHas paboTta NpoBOAMTCS B Yackl ayauTopHoi paboTel. Obyyatowmecs
pabota nofyyatoT 3afaHns ons IPOBEPKM YCBOEHWS MPOnAeHHOro MaTtepuana. PaboTa
BbINOMHAETCS B MMCbMEHHOM BULe U coaétcst npenogasatento. OueHnBaTCs
BNafeHne MaTepuanom no Teme paboTbl, aHANUTUYECKUE CNOCOBHOCTM, BNafeHne
MeTOLaMu, yMEHWs 1 HaBbIKW, HEOOXOAMMbIE LJisi BbINONHEHUS 3a0aHUIA.
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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 4
TeKyL i KOHTPONb

Na6opatopHsble [B ayanTopuu, ocHaIWEHHOV COOTBETCTBYOWMM 060pyAoBaHMeM, obyyatowmecs
paboTbl NPOBOAST y4e6HblE 3KCMEPVMEHTLI U TPEHUPYIOTCS B MPUMEHEHUN 1 20
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 10
TECTOBbIX 3a4aHui. Ha BbINONHEHVe BblaenseTcs (OUKCMPOBaHHOE BPEMS B
3aBMCMMOCTM OT Konm4yecTea 3agaHuin. OLeHka BbICTaBnseTcs B 3aBUCUMOCTM OT
npoueHTa NPaBwibHO BbINOMHEHHbIX 3a4aHWA.

KoHTponbHas |KoHTponbHas paboTta NpPoBOAMUTCS B Yackl ayauTopHoi paboTel. Obyuyatowmecs
paboTa nonyyatoT 3a4aHus Ans NPOBEpPKM YCBOEHWS NpoinaeHHoro Matepuana. PaboTa 3 20
BbINONHAETCS B NMCbMEHHOM BULe U caaétcst npenogasatento. OueHuBatoTcs
BNafeHne MaTepuanom rno Teme paboTbl, aHANUTAYECKUE CMOCOBHOCTW, BNadeHune
MeToLaMu, YMeHNsi 1 HaBblKi, HEOOX0AMMbIE [J1S BbINONHEHUS 3a8aHUi.

3auer 3a4€T HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMUS OUCLMMNNHDI. 50
Obyyatowmiicst nony4aeT BONPOC (BOMpPOCk!) Mnbo 3anaHune (3anaHns) n Bpemsi Ha
MOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHON, MUCbMEHHOW MW KOMMbIOTEPHOW
dopme. OueHrBaeTcs BNageHMe MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSTb HYXXHbIE 3HAHWSI, HABLIKU 1 YMEHUS MPU aHann3e
NPOBNEMHBIX CUTYALMIA U PELIEHUN NPAKTUYECKMX 3a0aHWA.

7. MNepeyeHb OCHOBHOW U [ONONMHUTENBHON Y4eO6HOW nuTepaTypbl, HEOOXOAUMOW Al OCBOEHUS OUCLUMNIUHDI
(mopyns)

7.1 OcHoBHas nuTeparypa:

1. CnvHka H. J1. O6was xumus [TekcT] : y4ebHuk ons 6akanaspos / H. J1. FavHka ; nog pea. B. A. MNonkoea, A. B.
Babkoga.- 18-e usa., nepepabd. n gon .- Mockea : FOpaiit, 2012 .- 898 ¢ : un. - (bakanasp) .- Mpudp MO .- Mpwn.: c. 878 .-
B nep .-bubnuorp.: c. 886 . Ykas.: c. 887- 898 (97 ak3.).

2. AxmeToB, H.C. Obwas n HeopraHuyeckas XumMusi [OneKTpoHHbIR pecypc] : yuebHuk / H.C. AXMETOB. - QNeKTPOH. LaH. -
CaHkT-leTepbypr : laHb, 2018. - 744 c. - ISBN 978-5-8114-1710-0. - Pexum goctyna:
https://e.lanbook.com/book/107904/

3. Obwas xmmusi. Teopus 1 3a8aumn [OnekTpoHHbIR pecypc] : yuebHoe nocobue / H.B. KoposuH [1 ap.] ; noa pen. H.B.
KoposuHa, H.B. Kynewosa. - 9nekTpoH. aaH. - CaHkT-Metepbypr : JlaHb, 2018. - 492 c. - Pexum goctyna:
https://e.lanbook.com/book/104946 - 3arn. ¢ akpaHa.

4. Pasymos B.A. 9konorus : yuebHoe nocobue / B.A. Pazymos. - M. : MIHD®PA-M, 2018. - 296 c. - (Bbicliee 06pa3oBaHue:
Bakanaspwar). - Pexum goctyna: http://znanium.com/catalog/product/951290.

7.2. [lononHuTtenbHas nuTepartypa:

1. Axmetos H.C., Aaunsosa M.K., BagpirnHa J1./. JlaBopaTopHble 1 ceMMHapPCKMe 3aHATUS Mo 0bLuei U HeopraHUYecKoi
XMMUK. [OneKTpoHHbIN pecypc] M3a-8o JlaHb', 2014. - 368 c. Pexxum goctyna:
http://e.lanbook.com/books/element.php?pl1_id=50685.

2. MaptbiHoBa T. B. HeopraHuyeckas xumus : yuebHuk / T.B. MapTtbiHoBa, W./. CynoHuukas, 0.C. Areesa. - M. :
NH®PA-M, 2018. - 336 c. + Oon. matepmans - (Boiclwee obpasosaHue: bakanaspuar). - Pexum goctyna:
http://znanium.com/catalog/product/940420.

3. OcHOBbI XMUK [SNeKTPOHHBIA pecypc]: yuebHuk / B.I'. MBaHos, O.H. eBa. - Mocksa : KYPC: HUL MH®PA-M, 2014.-
560 c. - ISBN 978-5-905554-40-7 - Pexxum goctyna: http://znanium.com/bookread.php?book=421658.

4. 9nexTpoxmmms. Metoanyeckue ykasaHus k naboparopHeiM pabotam/ Cunnens N.4., MaspwuH IM.B., OenHncosa T.P.,
XapuToHoBa E.A. - Hab. YenHbl: HYN KDY, 2016, 35 ¢. (200 9Kk3. Ha Kady. XUMUW U 3KONOrnK).

5. Xpuctochoposa H.K. OcHoBbl akonorum: yuebHuk /Xpuctogoposa H. K., 3-e usg., gon. - M.: Maructp, HAL,
NHDPA-M, 2015. - 640 c.: 60x90 1/16. - (Bakanaepwnart) (Mepennét) ISBN 978-5-9776-0272-3 - Pexxum gocTyna:
http://znanium.com/catalog/product/516565.
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6. Epnakos J1.H. 9konorust [9nekTpoHHbIin pecypc]: y4ebHoe nocobue / 1.H. Epnakos, O.H. YepHblwosa. - Mocksa: HAL
NHoppa-M, 2013. - 360 c. - (Bbicwee obpasoBaHune: bakanaspuar). - B nep. - ISBN 978-5-6-006248-8. - Pexum poctyna:
http://znanium.com/bookread.php?book=368481.

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

8. Bonkoga IN.A. OcHoBbl 06Lweit akonorum [AnekTpoHHbI pecypc]: yuebHoe nocobue / MN.A. Bonkosa. - Mocksa: ®opym,
2012. - 128 c. - B nep. - ISBN 978-5-91134-632-4. - Pexum goctyna: http://znanium.com/bookread.php?book=314363.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT"', Heo6X0AUMbIX ANs
OCBOEHUS1 AUCLMMNIINHBI (MOaYIs)

OcHoBbl XUMuK. MIHTEpPHET-yuebHUK - http://www.hemi.nsu.ru/
Poccuiickoe akonorunyeckoe chenepanbHoe nHgopmaumoHHoe areHTcteo MIMP Poccun - hitp://www.refia.ru/
OneKTpOoHHble pecypcbl Xnummnyeckoro nHetutyta KOY - http://www.kpfu.ru/main_page?p_sub=12946

9. MeToguueckue ykasaHusi oisi 06y4yaloLLMXCS MO OCBOEHMUIO AUCLUMN/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckme peKkoMeHaaummn

nekumum B x04e NeKuMOHHbIX 3aHATUIA PEKOMEHOYETCS TIWAaTeNbHO KOHCMEKTMPOBATL N3y4YaeMbili
matepuan. Cnegyet obpaliaTtb BHUMaHME HA TEPMUHbI, (POPMYIMPOBKIM, PacKpbiBaOWME
COLEepXaHune Tex UM NHbIX MPOLLECCOB, MEXAHU3Mbl XVMUYECKNX peakLnii, HOMEHKNATYpPY
COEOMHEHNI, NPAaKTUYECKYI0 3HAYMMOCTb M3y4aeMblX BOMPOCOB.Hannume xopowrx co6CTBEHHbIX
KOHCMEKTOB NEKLWI - BAXHOE YCOBME YCMELHON NOArOTOBKU K 9K3aMEHY 1 3a4eTy.

nabopatopHble | PaboTa Ha nabopaTtopHbix 3aHATUSX NpeanonaraeT BbiNONHEHVE 3KCNepUMeHTaNbHOM YacTy,
paboTbl aHanus 1 ogPopMIeHNe NoNy4YeHHbIX Pe3ynbTaTos, 3alwmnTy nabopaTopHo paboTbl, aKTUBHOE

yyacTtve B guckyccusix. [Mpu nogroTtoeke k nabopatopHbiM paboTam cnegyeTt UCMonb30BaTh

MeToauyeckne yKkasaHusi o gucumniviHe, KoTopble BblAAOTCS Ha 3aHATUS B 3NEKTPOHHOM BUIE B

KOMMbIOTEPHOM Kfiacce Unv B GyMaxkHOM UCMONHEHMW B 0ObIYHON ayanTOpun.

K BbINOMHEHWIO 3KCNEepYMeHTaNIbHOM YacTu CTyOeHT fonyckaeTcs Nocne KoNNokBMyMa, nporpamMma

KOTOPOro U3NoxeHa B METOANYECKMX YKasaHusx K nabopaTopHbIM paboTam.

camocTosiTenbHas | CamocToaTensHyo paboTy cnedyeT HayaTb cpasy Xe nocne NepBoi NeKUuUn 1 Noy4yeHus

pabota y4yebHo-MeToau4Yeckmx MaTepuanos. KOHTpo/b pe3ynbTaToB BHEayAUTOPHOW CaAMOCTOATENbHOM
paboThbl Ha Y4EOHBIX 3aHATUSX MOXET NPOXOANTb B YCTHOW, MMCbMEHHOM MM CMELLAHHOW chopMme.
CamocTtosiTenbHas paboTta CTyaeHTOB Mo Kypcy Bko4aeT B cebsi npopaboTky U ycBOeHme
KOHCMEKTOB NEKLINIA; U3y4eHne y4ebHOM 1 MeTOONYECKO NUTepaTtypsbl, BKoYas
VHgOpPMaLMOHHble 06pa3oBaTe/bHbIe PECYPChI (INEKTPOHHBIE YYEOHVKM 1 MeToaN4YecKne
nocobus); NoAroToBKy k nabopatopHbIM pabotam 1 ohopMNeEHNE OTHETOB; PELLEHNE 3aaay U
BbIMOJIHEHME YNPaXXHEeHW MO0 OCHOBHLIM pasaenam kypca. MNpy caMoCcToSITeNbHOM pelleHnn 3anad
HY>XHO 0OOCHOBbIBATb KaX bl 3Tan peleHus .PeleHne 3aa4 AaHHOMo TUMa Hy>XHO NPoAonXaTtb
[0 NpuobpeTeHmnst TBepablX HABLIKOB B X pelleHnn. PelueHns npu HeobxoouMOCTH HYXXHO
COMPOBOXAATb KOMMEHTAPMSIMUA, CXEMaMUN 1 PUCYHKaMU, YPaBHEHMSIMI XUMUYECKUX PeakLmi.

TecTupoBaHue | B TecToBbIX 3a0aHMSX B KaX,A0M BOMPOCE N3 NPeACTaBNeHHbIX BAPNaHTOB OTBETA MPaBWIbHbIN
TONbKO o0auH. Ecnv Bam kaxeTcs, 4To npaBunbHbIx 0TBETOB Honblue, BolbupaiTe TOT, KOTOPbIA, Ha
Baw B3rnsn, Hanbonee npasunbHbIA. Hy>XHO ocTaBuTb BpeMs Ans NpoBEpPKU CBOER paboTbl, 4TOObI
3aMeTUTb U UCMPaBUTb siBHble OWKnbkN. CTPpeEMMTECH BLINONHWUTL BCE 3aAaHNs TecTa.

KOHTponbHas | Mpw BbINONHEHUN 1 OCHOPMIEHN KOHTPONBHOW paboThl CnefyeT NpUAEPXMNBATLCS Cleayowmx
pabota npasun:

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

yKasaHHoW B TabnuLe BapnaHToB;

-yCnoBus 3a8a4y [OMXKHbI ObITb NepenucaHbl B TETPaAb NMOMHOCTLIO;

-peleHns 3a8ay NONMXKHbI CoAepXaTb KpaTtkue 06 bACHEHNS 1 KOMMEHTAPWM K BbINOHEHHbIM

apugMeTN4ecknM OenCTBUAM, CCbIIKM Ha MCMONb30BaHHbIE NPWY peLlleHn 3aK0oHbl 1 Npasuna;

- He06X0AMMO MONb30BATHCS COBPEMEHHOI HayYHON XUMNYECKO HOMEHKNATYPOIA.

Mpexae 4em NpucTynaTbh K PEeWeHWIO TO UM MHON 3adayun, cneayet usydntb TeopeTndeckmne

OCHOBbI J@aHHOrO pasfena 1 yCBoMTb TOT 06 bEM TEOPETNYECKOro Matepuana, KoTopblii HE06X0 MM

NS OCO3HAHHOMO peweHns 3ana4yu. NonesHo 03HaKOMUTBLCS C PELLEHNSMM TUMOBbLIX 3a4a4 U

npuMepos.
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Bup pabot MeTtoaunyeckue peKkomeHaauum

9K3aMeH I'Ip|/| noaroToBke K 3Kk3aMeHy HeobxoauMo onnpartbCH, npexne scero, Ha KOHCMeKTbl nekuumn, a
TakKXe Ha UCTOYHUKN, KOTOpble ObIN UCMNOMNb30BaHbI npu noaroToeke K na6opaTopr|M pa60TaM,
onpocy n TeCTUpoOBaHMIO. Ok3aMeH npoeoanTCA no 6I/IﬂeTaM, B Kax,aoM bunete cooepXxuTca no
OBa TeopeTn4HeCknx sonpoca 1 nse 3anadu. HaKaHYHe 9K3aMeHa npoBoanNTCA KOHCYNbTalWA.

3ayet Lnst noAroTOBKM K 3a4eTy Mo TEOPEeTUHECKOMY Kypcy HEOBXOOMM, NPexX e BCEro, XopoLwunli
COBCTBEHHbI KOHCMEKT nekumnidi. Kpome Toro, y cTyneHTa fLOMXKeH BblTb Xopownii y4ebHMK nnu
KOHCNEKT NnTeparypbl, NPOYNTAHHON NO yKasaHuio npenogasarens B TedeHme cemectpa. Cneayet
TakXxe onnparbcsa Ha MCTOYHUKK, KOTOPbIE ObINN UCMONb30BaHbI npn noaroTtoBke K na6opaTopr|M
paboTaMm, onpocy 1 TeCTUPOBAHMUIO.

10. MNepeyeHb MHPOPMALMOHHBIX TEXHOIONMIA, UCMO/Ib3YEeMbIX NMPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpPMaLMOHHbIX
CNpaBOYHbIX CUCTEM (MPU HEO06X0AMMOCTH)

OcBoeHune ancumnnuHbl "Xumus n akonorms” npegnonaraet ncnosb3oBaHne cnenytowero nporpaMmHoOro obecneyeHus 1
MHPOPMaLMOHHO-CMNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows Professional 7 Russian
MakeT odoucHoro nporpammHoro obecnedveHusi Microsoft Office 2010 Professional Plus Russian
Bbpaysep Google Chrome

YyebHo-mMeToamYeckas nutepatypa ons LaHHOW AUCLMMANHBI IMEETCS B HANNYMU B 3NEKTPOHHO-BMBNNOTEYHON crncTeme
"ZNANIUM.COM", pocTyn k KoTopoii npenoctasneH obyyatowmmes. 36C "ZNANIUM.COM" conepxut nponsseneHns
KPYMHEWLWNX POCCUACKNX Y4EHBIX, PYKOBOAUTENER roCyAapCTBEHHbIX OPraHoB, NpenoaasaTteneil Beaylmx By30B CTPaHbl,
BbICOKOKBANM(PULMPOBAHHbIX CNELManMCcTOB B pasnnyHbix cgpepax busHeca. DoHn 6nbnmoteku cpopMUpoBaH C y4eToM
BCEX M3MEHeHU 0bpa3oBaTe/bHbIX CTaHOAPTOB 1 BKNOHYAET y4ebHMKN, y4ebHble nocobus, y4ebHo-MeToanyeckme
KOMMNEeKChbl, MOHOrpadouun, astTopedeparbl, guccepTauunm, SHLMKIONELNMN, COBaPW U CNPaBOYHNKN,
3aKOHOAATENbHO-HOPMATMBHbIE AOKYMEHTbI, CreunanbHbie Nepuoanyeckme N3agaHns u N3faHus, Bbinyckaemble
usnatenbcTeamu By30B. B HacToswee Bpemst 35C ZNANIUM.COM cooTBeTcTBYET BCEM TpeboBaHUAM (henepanbHbiX
rocynapcTBeHHbIX 0B6pas3oBaTenbHbIX CTaHAapToB Bbicwero obpasosaHus (PFOC BO) HOBOro NokoneHus.

Y4yebHo-MeToanYeckas nutepatypa ons 4aHHOW OUCUMMNINHBI UMEETCS B HanNn4nMm B 3N1eKTPOHHO-6MBNNOTEYHO cucTeme
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvaowmmes. MHoronpodoubHbIi 06pasoBaTtenbHblit
pecypc "KoHCynbTaHT CTyOeHTa" SBNSeTCs 3NeKTPOoHHON BrubnunoTtedHoin cuctemoin (3BC), npepoctasnstoweli 4ocTyn
yepes ceTb VIHTepHeT K yyebHo nutepaType 1 OONoAHUTENbHBIM MaTeprnanam, NprobpeTeHHbIM Ha OCHOBaHUW NPSIMbIX
[orosopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doedepasnbHbIX rocyAapCTBEHHbIX
obpasoBaTtenbHbIX CTaHOAPTOB BbicWwero 06pa3oBaHUst K KOMNNEKTOBaHMIO 6MBNMOTEK, B TOM YMACNE SNEKTPOHHBIX, B
yacTn oopMmnpoBaHns ooHO0B OCHOBHOM 1 OONONHUTENBHOM NUTEpPaTypbl.

11. OnncaHue maTepuanbHO-TeXHUYeckon 6a3bl, HEO6XOAUMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTeNnbHOro
npowecca no gucuunanHe (Moayno)

OcBoeHure aucumnnamnHbl "XumMusi n akonorus” npeanonaraeT UCMoNb30BaHWe Clelyiowero MaTepranbHO-TEXHUYECKOro
obecneyeHuns:

MynbTuMeguiiHas ayautopus, BMectumocTbio Gonee 60 yenosek. MynbTumMennitHas ayamTopus COCTOMT U3
WHTErpmMpoBaHHbIX NHXEHEPHbIX CUCTEM C €ANHON CUCTEMOMN YNpasieHNs, OCHalleHHasa COBPEMEHHbIMY CpencTBaMm
BOCNPOU3BEAEHNS U BU3yanusaumm nioboli BULEO 1 ayano MHGOpMaLLK, MONYYEHNS N Nepefadn SNeKTPOHHbIX
[OKyMeHTOB. Trnosas KoMnnekTaums MynbTUMeaunHON ayauTopmumn COCTOUT M3 MybTUMEANAHOMO NPOeKTopa,
aBTOMATU3VMPOBAHHOMO NMPOEKLMOHHOMO 3KpaHa, akyCTMYECKON CUCTEMbI, & TaKXe NHTEPAKTUBHOM TPUOYHbI
npenoasaTens, BKNoYaLWwen Ta4-CKpYH MOHUTOP C AMaroHanbio He MeHee 22 AioMOB, NEePCOHaNbHbIN KOMMbIOTEp (C
TEXHUYECKMN xapakTepucTtukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHpepeHL-MUKPOIOH,
6ecnpoBoAHON MUKPOGIOH, Briok ynpasneHusi obopynoBaHueM, nHTepdoeiicel noakntoveHus: USB,audio, HDMI.
NHTepakTmBHas TpnbyHa npenonaBatens SBASETCS KMNOYEBLIM S/IEMEHTOM yrpaBneHus, 06 beJUHSAIOWNM BCe YCTPOCTBa
B €OMHYI0 CUCTEMY, U CNYXXWT NOMHOLEHHbIM paboynM MecToM npenogasartens. MNpenonasartent NMEET BO3MOXHOCTb
NEerko ynpaensTb BCEl CUCTEMOWA, HE OTXOAS OT TPMUBYHBI, YTO NMO3BONSET NPOBOANTL NEKLMU, NPAKTUYECKME 3aHATUS,
npeseHTauum, BebuHapbl, KOHPEepPEeHUUN 1 Apyrue BULbl ayAUTOPHON Harpy3kn obyyatowmxcs B yL06HOR 1 LOCTYNHOM
INS HUX OPME C NMPUMEHEHNEM COBPEMEHHbBIX MHTEPAKTUBHbBIX CPELACTB 0Oy4YEHWS!, B TOM YACNE C UCMONb30BaHNEM B
npoLecce obyyeHns BCEX KOPNopaTMBHbIX pecypcoB. MynbTuMeouiiHas ayantopus Takxe OCHaleHa WPOKONONOCHbIM
LOCTYMOM B CETb MHTEPHET. KoMnbioTepHoe 060pynoBaHMEM UMEET COOTBETCTBYIOLWEE NMLEH3NOHHOE NPOrpamMMHoe
obecneyeHue.
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Mporpamma omcunnnmHbl "Xumus n akonorus"; 13.03.02 SnekTpoaHepreTvka 1 aneKTpoTexHUKa; AOLEHT, K.H. (ZoueHT) MundTaxos M.H. ,
CTaplmin Hay4HbIA coTpyaHKK, 6/c Hacbipos U.A.

KoMmnbloTepHbIli Knace, npeactasnsiowmii cobol paboyee MeCcTo npenoaasatens U He MeHee 15 paboymx mMecT
CTYLEHTOB, BK/TIOYAIOWMNX KOMMbIOTEPHbIA CTON, CTY/, MEPCOHaNbHbIA KOMMbIOTEP, NMMLIEH3MOHHOE NPOorpaMMHoe
obecneyeHune. Kax bl KOMNbIOTEP UMEET WNPOKOMONOCHLIV OOCTYN B ceTb VIHTepHeT. Bce KoMnbloTepbl NOOKOYEHbI K
KOpropaTtueHO KoMnbloTepHoi ceTn KDY 1 Haxooatcs B eQUHOM OOMEHe.

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

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

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

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

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

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

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

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

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

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

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

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

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

"ONeKTPOosHepreTMKa 1 aNeKTPOTEXHMKA" 1 MPOGOUI0 NOAroTOBKM JMarHocTika 1 aKkcnayataums aneKTprMYeckoro u
3NEeKTPOHHOro 06opyaoBaHNs aBToMobunei .
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