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Mporpamma aucumnnvHbl "Xumnsa n akonorua"; 22.03.01 MaTtepuanosefeHve 1 TeXHONOrmM Matepranos; OOLUEHT, K.H. (aoueHT) Mudpraxos
M.H. , Begywuii Hay4HbIl COTPYOHUK, K.H. ®asynnvH [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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Mporpamma aucumnnvHbl "Xumnsa n akonorua"; 22.03.01 MaTtepuanosefeHve 1 TeXHONOrmM Matepranos; OOLUEHT, K.H. (aoueHT) Mudpraxos
M.H. , Begywuii Hay4HbIl COTPYOHUK, K.H. ®asynnvH [O.1.

Mporpammy avcuunnvHel paspabdoTan(a)(n) BoueHT, K.H. (ooueHT) Mudptaxos M.H. (Kadpenpa xummm n akonoruum,
NHxeHepHo-cTponTensHoe otaeneHue), MNMiftahov@kpfu.ru ; gouenT, k.H. ®azynnud O.1. (Kadenpa xvumun 1
aKonoruu, NHxeHepHo-cTpoutensHoe otaeneHne), DDFazullin@kpfu.ru

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

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

LLncpp komMneTeHLUN PaclumndppoBka
npuobpeTtaeMoi KOMNETEeHLUN

OK-9 rOTOBHOCTbIO NOMb30BaTbCS OCHOBHbIMWM METOAAMU 3ALLUUTHI
NPOV3BOACTBEHHOrO NepcoHana u HaceneHUs OT BO3MOXHbIX MOCNeACTBUIA
aBapuii, KaTacTpog, CTUXMIAHbLIX BeLCTBMIA

OriK-3 rOTOBHOCTbIO MPUMEHATb dOyHOaMEeHTanbHble MaTeMaTnyeckume,
ECTECTBEHHOHAYYHble U 0BLLENHXEHEPHbIE 3HAHNS B NPOGECCUOHANBHON
[nesaTenbHoOCTH

OriK-4 CMOCOBHOCTbIO COYeTaTb TEOPUID U NMPAKTUKY AN PEWEHUS UHXEHEPHBIX
3apad

Orik-5 CMOCOBHOCTBLIO MPUMEHSATL B MPAKTUYECKOW LeSATENbHOCTU MPUHLMMDI

paunoHanbHOro UCMNob30BaHNS NPUPOLHbLIX PECYPCOB M 3alUThl
oKpyXarolen cpebl

MK-10 CMOCOBHOCTbIO OLIEHMBATD KAYECTBO MaTepmarnos B NPON3BOACTBEHHbIX
YCNOBWSAX HA CTALMW OMbITHO-NPOMBILWEHHbIX UCMBITAHUIA Y BHEAPEHUS

MK-11 CNOCOBHOCThIO NPUMEHATb 3HAHUA 06 OCHOBHbIX TMNax COBPEMEHHDbIX
HeopraHM4eCckux n opraHM4eckunx Mmartepuanos, npnHunnax Bbl60pa
Matepunanos 0514 3a4aHHbIX YCHOBMIZ aKcnayaraummy € y4eTom Tpe6OBaHI/II7I
TeXHONOrm4HOCTN, 3KOHOMUYHOCTW, HAOEXHOCTU U 0ONTrOBE4YHOCTN,
9KONIOrMyeckux NocnencTeBnin nx NPUMEHEeHNA Npu NPoeKTNpoBaHNn
BbICOKOTEXHOJIOIr'M4YHbIX NMpoLeccoB

NnK-4 CMOCOBHOCTbIO NCNONb30BaTh B UCCNEN0BAHUSX M pacyeTax 3HaHWS O
MeTo4ax uccrnenoBaHuns, aHanmaa, AmarHocTukm U MOL4EenvMpoBaHns CBOWCTB
BELWECTB (MaTepmnanos), U3NYECKNX U XUMUYECKMX NpoLeccax,
NpoTekamwWyx B MaTepuanax npu ux nonyyeHun, obpabotke un
mMoaundpukaLlmm

MK-6 CnocobHOCTbIO NCMONb30BaTh Ha NpakTuke CoBpeMeHHble nNpencTtaBeHnsd o
BNTMAHUN MUKPO- N HAHO-CTPYKTYpPbl Ha CBOWCTBa martepunanos, nx
B3auMOLEeNCTBUN C Opr)KB.IOLLI,GVI CpG,D,OI7I, nonsiMn, 4actmuamm m
N3Ny4eHnammn

MNK-8 FOTOBHOCTbIO UCMONHSTb OCHOBHblE TPeboBaHNS NeNonpon3BoaCTBa
NPUMEHNTENBHO K 3annCsM 1 MPOTOKONAM; 0CDOPMASTE MPOEKTHYIO U
paboyyro TEXHUHECKYIO LOKYMEHTALUWIO B COOTBETCTBMN C HOPMATWBHBLIMU
OKyMEHTaMW

BbInyCkHUK, OCBOUBLWINA ANCUNMINHY:
JonxeH 3HaTb:

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

-OCHOBHbIE 3aKOHOMEPHOCTY NMPOTEKAHUS XUMUYECKMX PEAKLIMIA, XMMUYECKYIO KUHETUKY Y TEPMOAVHAMUKY,
SHEPreTVKY XMMUYECKUX NPOLLECCOB;

-OCHOBbI CTPOEHUS N peakUNOHHOW cnocobHOCTY BELWeCTB;

-Knaccugoukaumto, CBoMcTea U 061acT BO3MOXHOIO NPYMEHEHNSI OCHOBHbIX KIACCOB HEOPraHNYeCKmX 1
opraHvyeckux CoeauHeHui;

-MeTObl aHann3a B3aMMOLENCTBMS YENOBEKA U ero AesiTENbHOCTM CO Cpeaoit obutaHus;
-OCHOBbI B3aUMOLENCTBMA XMBbIX OPraHM3MOB C OKpYXalolern CpeLon;

-XapakTepucTnkm Bo3pactaHnda aHTpPONoreHHoro BO3OEeNCTBUSA Ha npupoay, npuHuMnel paunoHaibHOro
npnpoanonob30oBaHUA;
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-OnacHOCTW cpenbl obutaHus (BI/I,D,bI, Knaccudoukauuio, nons 0EeNCTBUSA, NICTOYHUKN BO3HUKHOBEHUNS, Teopuio 3aLLI,VITbI).

JonxeH ymeTtb:

-nCcnonb3oBaTb prHJJ,aMeHTaﬂbele NOHATUSA, 3aKOHbI U MOLENMN KNACCUYECKOMN U COBpeMeHHOVI XUMUNU;

-BbINONMHATb pacyeTbl MO OCHOBHbIM 3aKOHAM XM B XUMUYECKOM TepMoagnHamuke, XuMnM4eCkom paBHOBECUN,
ANEKTPOXNMUN, XUMUYECKOM KMHETUKE N (PU3NKO-XMMNUYECKOM aHanmse.

-OCYLWeCTBNATbL NOCTAHOBKY M pelleHne 3agay ¢ UCnonb3oBaHNEM 3HaHWIA XMmKM B obnacTu npocpeccmor—iaanom
neAaTefibHOCTU.

-OCYLLEeCTBNSATb B 06WeM BUAE OLEHKY aHTPOMOreHHOro BO3AEACTBUS HA OKPY>XaloLWyto Cpedy C y4eTOM Creumncukin
NPUPOLHO-KIMMaTUYECKMX YCIIOBUIA.

JlonxeH BnageTb:

-MeToAaMn aKCrepuMeHTanbHOro UCCnenoBaHns B XMMUK: NNaHMPOBaHMe, noctaHoska 1 obpaboTka aKCnepuMeHTa;
-MeToaMU TEXHNYECKOMN 1 TEXHONOTMYECKOM OLEHKNM ywepba oT AesaTenbHOCTV Npeanpusitus,

-MeToAamu Belibopa paumoHanbHoro crnocoba CHUXeHUs BO34eNCTBINS Ha OKpyXatolwyto cpeny.

JlonxeH neMoHCTpMpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!

NPUMEHSTb NMOMyYEHHbIE 3HAHUS HA MPaKTUKE.

2. MecTo aucuMNIUHbI B CTPYKTYpPe OCHOBHOW NpodbeccuoHanbHOM 06pa3oBaTe/ibHOM NPorpaMmbl BbICLLErO
obpa3oBaHus

JanHas yyebHas ancumnnnHa BkaoyeHa B pasaen "b1.6.9 OucuunnmHbl (MoLynm)" OCHOBHOM NPO¢OeCCMOHanbHOM
obpasoBatenbHoii nporpammel 22.03.01 "MaTtepuanoseneHne 1 TexHonorum matepuanos (MatepvnanoseneHue
TEXHONOrMM HOBbLIX MaTEPMAnoB)" U OTHOCUTCS K 6a30BOI (06WENPOtECCNOHANBHO) YaCTy.

OcBauBaetcs Ha 1 kypce B 1, 2 cemecTpax.

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

O6was Tpyn0eEMKOCTb AUCLIMINNHBI COCTABASET 6 3a4eTHbIX(ble) eauHuML(bl) Ha 216 yaca(oB).

KoHTakTHasi paboTa - 68 4aca(oB), B TOM Yncie nekuun - 34 yaca(oB), npakTuyeckne 3aHsTus - 0 yaca(os),
nabopatopHble paboTsl - 34 Yaca(oB), KOHTPONb CaMOCTOSATENbHOW paboThl - 0 yaca(os).

CamocTositenbHas pabota - 112 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
®dopma NPOMEXYTOYHOro KOHTPOMS ANCLMMNNHBI: 3k3aMeH B 1 ceMecTpe; 3a4eT BO 2 CEMECTpE.

4. CopepXxaHue pucUUMNINHBbI (MOAYNS), CTPYKTYpPMpPOBaHHOE MO TeMaM (pa3naenam) ¢ yKasaHueM oTBeleHHOro Ha
HUX KOoNn4yecTBa akageMnyeckumx 4yacos u BuaoB yqe6|-|b|x 3aHATUNA

4.1 CTpyKTypa 1 TemMatM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl n yacobl
KOHTaKTHOW paboThbl,
Pa3penbl gucunniuHbl / NX TPyAOEeMKOCTb CamocTositenbHas
N Monayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
flexumu 3aHATUA paboTbl

Tema 1. KncnotHo-ocHoOBHbIE 1
1. |oKMCNUTENBHO-BOCCTAHOBUTESbHLIE 1 0 0 4 8

CBOWCTBA BELWECTB.

Tema 2. CtpoeHune atoma un
2. XUMNYEecKas CBA3b. 1 4 0 2 8

Tema 3. Xumunyeckas TepmoanHammka
3. N KNHeTunKa. 1 2 0 0 10
4. [Tema 4. Pactsopbl. 1 2 0 2 7
5 Tema 5. ManbBaHW4yeckne anemMeHThbl 1 > 0 4 8

" v psa HanpsiXXeHUiA MeTannos
6. |Tema 6. Kopposusa metannos. 1 2 0 4 8
7 Tema 7. OnekTponn3 pacTBOpPOB 1 1 5 0 5 8
" |pacnnaBoB SNEKTPONUTOB.
8. |Tema 8. Obwme cBoCTBa METasoB. 1 2 0 0 8
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Buabl un yachbl
KOHTaKTHOW paboThbl,

Paspgenbl pucuMnInHbI / MX TPy A0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekuvu 3aHATUSA paboTbl

Tema 9. BbicokoMonekynsipHble
. coeanHeHus. 1 2 0 0 7

Tema 10. MNMpeamet n 3apaqn
10. aKonoruu. 2 2 0 0 4
11.|Tema 11. Obwas akonorus. 2 4 0 2 6
12 Tema 12. AHTpOMOreHHble 5 4 0 8 12

‘|Bo3neiicTBMSA Ha Brocdepy.

Tema 13. X039NCTBEHHbIV MEXaHN3M
13.|npunpoaononbL3oBaHme 1 oxpaHbl 2 2 0 0 8
oKpyxarolen cpenpl.

Tema 14. Skonornyeckas sawmuTa un

14.|oxpaHa okpyxarowwen cpepl Ha 2 4 0 6 10
npeanpuaTUsX.
Ntoro 34 0 34 112

4.2 CopepxaHve OUCLUMIUHDI
Tema 1. KNCNOTHO-OCHOBHbIE U OKUC/TUTENIbHO-BOCCTAHOBUTENIbHbIE CBOMCTBA BELLLECTB.

OCHOBHbIE KNACChl HEOPraHNYECKMX CoenmHeHnA. OKCWAabl: KUCNOTHbIE, OCHOBHbIE, aMPOTEPHbIE, coneobpasytoLLme,
6e3pasnunyHble. KNcnoTbl: cunbHble, cpenHue, cnabble, 0OHO- 1 MHOFOOCHOBHbIE, BECKMCNIOPOOHbIE U
kncnopogpocogepxame. OCHOBaHWS: CUMbHbIE (WENoYn), cpeHue u cnabble. AMdboTepHble rugpokcmapl. Conu:
HopMarnbHble (CpefHune), KUChble U OCHOBHble. HoMeHknatypa, nonyyeHune u ceonctea. lNpumeHeHwve.

OKucnUTENbHO-BOCCTAHOBUTENBHbBIE peakuunn. BaxHenwumne okncnntenn n BOCCTaHOBUTENN. MeXMoneKynﬂprle n
BYTPUMONEKYNAPHbIE OKUCTNTE/IbHO-BOCCTAHOBUTEIbHbIE peakunn. Peakunn ancnponopunoHnpoBaHUA. MeTon
3NEKTPOHHOIo H6anaHca. 3Ha4yeHne OKUCNNTENbHO-BOCCTAHOBUTESbHbIX peaKLl,VII7I.

Tema 2. CTpoeHue aToma U XMumMnyeckasi CBsi3b.

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

Mepuonunyeckmnin 3akoH L. V. MeHoeneesa, coBpeMeHHast oopMynnpoBka. Puanyeckunii CMbICN NOPsILKOBOro HoMepa
anemeHTa. MNeprnoamyeckas cmctema aNEMEHTOB M ee CBA3b CO CTpOoeHreM atoma. [locnenoBaTenbHOCTb 3an0oNHEHWS
9NEKTPOHHbIX 06onoYek atoMoB. CTpyKTypa Neproanyeckol CUCTeMbl: Mepunoabl, rpynnbl U NOArpynnbl. SNEeKTPOHHbIE
cemencTea s-, p-, d- u f-anemeHToB.

KosaneHTHas cBs3b. OCHOBHbIE MONOXEHNS MeTOAA BaneHTHbIX ceaselt (BC). CBoicTBa KOBaNeHTHOM CBA3N:
HarnpaBneHHOCTb, HAChIWAEMOCTb. O-, TI-CBA3W. TuMbl rmbpransaunm atoMHbIx opbuTtaneli n CTpykTypa MOneKy.
MonsipHast 1 HenmonsipHas koBaneHTHas cBsidab. OCHOBHbIE MONOXEHUSI MeToAa MONEKynsipHbIX opbutanein (MO).

VoHHas cBsA3b Kak Kpal7|HVII7I cnyqa|7| nonapunsadunn KOBaNEHTHOW CBA3M. HeHaI'IpaBJ'IeHHOCTb M HEHACbIWEHHOCTb NOHHOMN
CBA3N. BO,D,OpO,D,HaSI CB4A3b.

Tema 3. XuMnueckas TepmoauvHaMMkKa U KUHeTuka.

OCHOBHbIE NMOHATUS XMMUYECKOM TepMoanHaMukn. MepBblii 3aKoH TepMoAMHaMUKK. DHTanbnus. 3akoH Mecca un
cnencTsue 13 Hero. PacyeT TennoBbiX 90PeKTOB XMMUYECKUX peakumit. Peakuun ak3oTepMmyeckue u
aHOO0TepMMYeckme. SHTponus. BTopoii 3aKoH TepMoAMHAMUKMN. PacyeT N3MEHeHNs SHTPOMM B XMMUYECKMX peakLusX.
CobopnHas aHeprus [mb6ca, camonpon3BofbHbIE Y HECAMOMPOW3BO/bHbIE MPOLIECCHI.

Xumnueckas knHetuka v katanua CKopoCTb XMMUYECKMX peakumii u doakTopsl, ee onpenensiowme. ObpaTtumble u
HeobpaTUMbIe XMMMYECKIME NpoLiecChl. XMuyeckoe 1 ¢ha3oBoe paBHoBecre. dakTopbl, BO3LEWCTBYOWME HA
Xummyeckoe pasHoBecue. Katanusatopbl. CyWHOCTb KaTanMTUHeCcKoro eicTBrs. [[OMOreHHbIV 1 reTePOreHHbI
katanus. MetoLbl NOBbILEHNS 3IEKTUBHOCTY TEXHONOMMYECKMX NMPOLIECCOB 3a CHET MCMONb30BaHMS KaTannsaTopos.

Tema 4. PacTBOpbI.

PacTBopbl. Cnocobbl BbipaXXeHmWiin KOHLEHTpaumm pacTBopoB. PacTBopbl HE3NEKTPONUTOB U X CBOMCTBA. PaBHoBecKs B
pacTBopax aneKTponnToB. Teopuns aNeKTPoNnTMYEeCKon guccoumnaummn. Boga kak pactsopuTenb, BOLONOANOTOBKA.
BonoponHbili nokasaTtenb 1 ero BNMSHWE Ha X04 TEXHOMOrM4eckux npoueccos. 'maponns coneit. OCHOBHbIE cyyaum
ruoponusa conem.

,D,I/ICI'IepCHbIe CUCTEMDI. CTpOGHI/Ie, KJ'IaCCVICpI/IKaLI,VIﬂ n cBOWCTBa ONCNEepCHbIX CUCTEM. MeTO,ﬂ,bI nonyyeHnsa omcnepcHbIX
CUCTEM. SﬂeKTpOKVIHeTI/I‘-IeCKVIe SABNEeHUS. A,D,COp6LI,I/I5|, ee pa3HOBMOHOCTU N NCNONIb30BaHME B TEXHONOIMYeCcknx
npoueccax.
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Tema 5. NanbBaHUYeCKMe 3NM1EeMEHTbI U pPAL HanpsiXXeHMn MeTannos

OnekTpoHble noTeHumanbl. Bo3HMKHOBEHME NoTeHUnana Ha rpaHvle Metann - pactsop. BooopoaHblii anekTpoa.
CrtaHgapTHble 3NeKTPOLHble NOTEHUMANbl. DNEKTPOXUMNYECKWIA PSS HANPSXEHUA MeTannos. YpasHeHne HepHcTa.
anbBaHW4ecknin aneMeHT BonbTa. ManbBaHWyeckuii anemeHT Skobu-LaHnans. KoOHUEHTPaLWOHHBIA ranbBaHNYECKNi
anemeHT. 3J1C ranbBaHNYeCcKoro anemMeHTa.

Tema 6. Koppo3us metannos.

Buabl koppoaun Metannos. Kopposusi xuMmuyeckas 1 anekTpoxmmmyeckas, ux ocobeHHocTn. Cxema anekTpoXUMUYECKOiA
KOppo3uun. AHOLHOE OKNCHEHWE MeTanna 1 KatogHas nenonsipusaumns. Buabl nenonspusaumm: KUCnoponHas u
BoLopoAHas. Koppo3aumsi npu KOHTaKTe OBYX METANNOB. 3awuta METANNOB OT KOPPO3nU. AHOLHbIE 1 KATOAHbIE
3alLMTHBIE METANNNYECKME NOKPbITUS. DNEKTPOXMMUYeckas 3awmta. Meton npotekTopos. VIHrMbutopsbl Kopposuu.

Tema 7. 9neKTponns pacTBOpOB U pacniaBoB 3NeKTPONUTOB.

OneKTponNn3 pacnnasoB 3NEKTPONTOB. DNEKTPONN3 PACTBOPOB 3NEKTPONMTOB C PACTBOPUMBIM 1 HEPACTBOPUMbIM
(MHepTHbIM) aHoAoM. [NocnenoBaTenbHOCTb Pa3psaKM MOHOB B PpaCTBOPAX U pacnnasax aneKTPoAnToB. 3aKOHbI
3MeKTPOnun3a: nepsbiii, BTOPOI 1 06 beOVHEHHbIV 3akoHbl Dapanes. MpumeHeHne anekTponusa. M'anbBaHuyeckne
NoKpbITHA.

Tema 8. O6L1Me cBOMCTBA METANNOB.

Obwas xapaktepuctuka MeTannos. [onoxXeHne MeTannoB B NEPUOLNYECKON cMCTEME anemMeHToB. Knaccudpmkauums
MeTannoB. XvMuyeckas CBsi3b B METANNax U cnnaeax. Tunbl Kpuctannmyeckor pewetku. Obwme domanyeckme cBoicTea
MeTannoB. XvMUyeckas akTMBHOCTb METANIOB. XapaKTEPUCTNKA METANNOB Pa3NNYHbIX 3NEKTPOHHbIX CEMENCTB.

Tema 9. BoicokoMonekynsipHbie coe BUHEHUS.

OneMeHTbl opraHmyeckoi xumum. OCoBEHHOCTU, CTPOEHNE U KNACCUGUKALMS OpraHNYeCcKmX CoeamHeHuiA. Monumepsl 1
onuromepbl. OpraHuyeckne 1 HeopraHnyeckne nonumepbl. MeToapbl NonyYeHNs NONUMEPOB: NOAMMEPU3aLns,
nonnKoHAeHcauus, cononnmepmaauus. CTpoeHre n ceoictea nonumepos. MonekynsipHasi Macca nonMmMepos.
3aBUCKMOCTb CBOMCTB MONMMEPHbBIX MATEPUANOB OT COCTaBa U CTPYKTYpbl. icnonb3oBaHNe NONMMEPHbIX MATEPUANoB B
COBPEMEHHbIX TEXHONOMMYECKMX npoLeccax. MNepepaboTka nonumepos. BaxHelwumne nonMMepbl: NONAMSTUNEH,
MONUNPONWIEH, NONMBUHUAXNOPUA, TECPNOH (chToponnacT-4), NoNMMeTUNMeTakpunar.

Tema 10. Mpepmet n 3apaumn 3KONOrun.

MecTo aKonornm B CUCTEME ECTECTBEHHBIX HAyK. 3a4aym 9KO0orMmn. IKON0rmsa Kak Hayka v coumanbHOe MoHSATUe.
NcTopusa ctaHoBneHms akonorum kak Haykn. CtpykTypa akonorun. OCHOBbI 9KONOrnM4eckoro MnpoBo33peHmns. CBs3b
9KOJIOrMM C APYrMMU OucumnavHamn. YPoBHU XnsHu. MeTtoabl 1 noaxonbl B akonoruun. Obuwas aKonorus.
[MpomblWwneHHas akonorms. SKonormsa Yenoseka

Tema 11. O6LL,2a9 3KONOrUS.
dkocucTtema.

YpoBHM 6ronornyeckon opraHmaaumm 1 akonorvs. Baanmoaenctene opraHuama n cpenbl. dKonornieckne oakTopsi.
Apantaumsi opraHuamoB. JlumMutupytowme akonornyeckme gpaktopbl. Buonormyeckue coobuwectea. buoueHos, 6uoton,
6roreoLeHo3 (akocncTema).

YyeHue o brocgoepe.

Burocdpepa - rnobansbHas akocuctema 3emnun. Obwas xapaktepuctuka bruocdepsl. Yuerne B.W. BepHanckoro o
6roccpepe. OCHOBHblE HanpasneHust aBosouMmn buocgepbl. BriopasHoobpasme brocepsl Kak pesynbTaT ee
aBonoumm. MNoHsiTne 06 akocepepe. Hoocdhepa kak HoBasi cTaams aBontoLmUy Brocapepsl.

Okonorus Yyenoseka.

BuocounanbHas npupoga Yenoseka n akonorus. lNMpupoaHbie pecypcbl 3eMNN Kak TUMUTUPYIOWNIA (PakTop BbIXUBAHUS
yenoseka. AHTPOMNOreHHbIE 3KOCUCTEMBI.

Tema 12. AHTpoNoOreHHble BO3AeNUCTBUA Ha 6uoccpepy.

Knaccudprkaumsi OCHOBHbIX BUAOB @aHTPOMOreHHbIX BO3AencTBuiA. OCHOBHbIE NCTOYHVKM 3arpsi3HEHN aTMOCHEPHOrO
BO34yxa. PervoHanbHbie 1 rnobansHbie 3Konornyeckre NocneacTBus 3arpsisHeHUs aTMocapepsbl: obpasoBaHme cMora,
"NapHVKOBbIA 3pCPeKT", pas3pyLeHe 030HOBOTO COS, BbiNaAeHNe KUCTOTHbIX LOXAEN.

AHTpOMNOreHHble BO3AENCTBMSA Ha rnapocdepy n nutocdepy. OCHOBHblE MCTOYHMKWN 3arpsa3HEHUs rmapocaeps!.
SKonormyeckne NOCNeacTBuS 3arpsa3HEeHNs NPUPOaHbIX BoA. KayecTBo NOBEPXHOCTHLIX 1 NoA3eMHbIX BOA. OCHOBHbIE
WCTOYHVKU 3arpsi3HEHNS NOYB. 3arpsisHeHre NeCTMUMLAMY, MUHEPaNbHbIMY y0OPEHNAMU, HEQDTBIO U
HedbTenpoayKTamu.

Ocobble BULbI BO3OENCTBUIA HA Brocaepy.

3arpsisHeHue cpeapbl 0TX04aMy NPOM3BOACTBA U NoTpebneHns. MexaHuyeckne, dmanyeckue, bronornyeckme
3arpsAsHUTENU. SKCTpEManbHble BO3AeNcTBUsS Ha Brocdepy. BnnsHue ypbanusaumm Ha 6roccepy. BnnsHue
VOHN3VPYIOWETO N3NyYeHWst Ha 06 beKTbI OKPYXaoLWen cpenbl.

OcCHOBHblE NPVHLMMbI OXPaHbl OKpYXatoLlel cpelibl U paunoHanbHOro NpUpoaononbL3oBaHns. HopMuposaHue kayecTsa
OKpyXXatoller cpeibl. IKONOrMYecKmin MOHUTOPUHT.

Tema 13. X035IAICTBEHHbI MEXaHU3M NPUPOAONO/Nb30BaHNE M OXpPaHbl OKPYXaloLei cpeabl.
MpupohHble pecypchbl U paumnoHanbHoe NPUPOAONoNb30BaHMe.
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Buabl npnpoanononb3oBaHuA. I'Ipmpo,qule pecypchl 1 nx kKnaccudomkaums. OcHOBHbIE HanpasneHnsa paunoHanabHOro
npnpoanononb30BaHUA.

OKOHOMMYECKNE OCHOBbI npmnpoaoononb3oBaHuA.

OcCHOBHbIE NPUHUKMNbI N 3N1EMEHTbl 3KOHOMUNYECKOro MexaHmn3ma npmpononosib3oBaHnsa N oOXpaHbl 0pr>Ka+ou4e|7| cpenbl.
OKONOro-aKOHOMUYECKNIA y4eT NpupoaHbIX peCypCoB 1 KOHTPOJIb paulOHaNIbHOIo X NCNOJ/Ib30BaHUA. lMoHsATME O
KOHLENUMn 3KOTI0ro-akoHOMmM4eckoro yCTOVIHI/IBOFO Pa3BUTUA.

OpraHn3aunoHHO-NPaBOBbLIE OCHOBbI OXPaHbl OKPYXaKLWeN NPUPOLHOM Cpefbl U PaLMOHANBHOIO
NPUPOLOMNONb30BaAHUS.

WNcToyHukm skonorvdeckoro npaea. 'ocyAapCTBEHHbIE OpraHbl OXpaHbl OKpyXatowel cpeapl. Konornyeckas
cTaHmapTusaumsi. dkonormdeckas akcneptnaa u OBOC. SKONOrnyeckunin MEHEIXXMEHT, ayIMT U cepTudouKaLms.
SKONOrn4YecKnin KOHTPOIb 1 0BLWECTBEHHbIE 3KONOTMYECKNe ABUXEHUS. DKonornyeckasi OoTBETCTBEHHOCTb 3a
aKonoruyeckre npasoHapylweHus. MexnyHapoaHoe COTpyAHUYECTBO B 06/1aCTu oXpaHbl OKpyXatolei cpenbl.

Tema 14. Okonornyeckas 3alLmra U oxpaHa oKpyxarolien cpenbl Ha NPeaAnpUATUsX.
WNHxeHepHas akonoruyeckas sawmra.

an/IHLI,I/II'II/IaJ'IbeIe HanpasneHuns I/IH)KeHepHOIZ 3alnThbl Opr)KﬂiOLLI,GVI cpenbl. Skonorunsauns npon3soacTea. 3awmTa
arMocdepbl oT 33Fp9|3HeHI/II7I. Ouuctka NPOMbIWNEHHbIX U ObITOBbIX CTOYHbIX BOL. MeTo bl 04NCTKU. 3awmTa Noys.
BuotexHonorum B oxpaHe Oprxarow,eM cpenbl. OcHOBHbIE HanpasneHuns 6€e30TX0OHbIX 1 MATOOTXOAHBIX TEXHONOMMA.
MeToabl nepepa60TK|/| NPOMbILWMEHHbIX OTXO0O0B.

OxpaHa okpyxarowei cpefbl Ha NPEaNpPUSATUSIX.

B3anumopeiictere B cucteme "TpoMbiWwneHHOe NPpeanpusaTne - okpyxarwouas cpega”. dkonornyeckas oueHka
npomn3BoAcTBEHHbIX Npeanpuatuin, OBOC. Skonornyeckas akcnepTnsa.

5. MNepeueHb yue6HO-MeTOOMYECKOr0 obecneyeHns M1 CaMOCTOSITeNIbHOWU paboTbl 06y4alLLLUXCS MO
AucuUnInHe (MOAOYIHO)

CamocTosiTenbHas paboTta obyyatowmxcst BbIMONHSAETCS Mo 3a4aHWIo U NpU METOANYECKOM PYKOBOLACTBE Npernonasartens,
HO 6e3 ero HeNocpencTBEHHOro y4acTus. CamocTtoaTenbHasa pabota noapas3nensieTcs Ha CaMoCTOATENbHYO PaboTy Ha
ayanTOPHbIX 3aHATUAX U HA BHEAYAUTOPHYO caMocToaTeNbHyto paboTy. CamocTtosiTenbHas paboTta obyyatowmxcst
BK/IOYAET KakK MONHOCTbIO CaMOCTOATENIbHOE OCBOEHME OTAENbHbIX TEM (Pasfenos) ANCUUMAMHBI, Tak 1 NPopaboTKy TeM
(pa3penos), ocBavBaeMbIX BO BpEMS ayAUTOPHOI paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyatolmecs YnuTaoT u
KOHCMEKTUPYIOT y4ebHYI0, Hay4HYO U CNPaBOYHYO NUTEpaTypy, BoINONHSOT 3aaHNs, HanpaBneHHble Ha 3aKpeneHne
3HaHW 1 0TPabOTKY YMEHWIA N HABbLIKOB, FOTOBSITCS K TEKYLLEMY U MPOMEXYTOYHOMY KOHTPONIO MO ANCLMIINHE.

OpraHuzauusi caMocTosTeNnbHon paboTbl 0ByHaloWUXCS PernaMmeHTMpyeTCsl HOPMAaTUBHBIMU LOKYMEHTaMU,
y4ebHO-MeTOANYECKON NUTepaTypoii N aNeKTPOHHbIMM 0Bpa3oBaTeNibHbIMU Pecypcamm, BKIoYas:

Mopsnok opraHM3aummn 1 OCyLWecTBAEHNS 0Dpa3oBaTeNbHON AeATENbHOCTM N0 06pasoBaTebHbLIM NPOrpamMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHncTepcTBa obpasoBaHus n Hayku Poccuiickoin @enepauum ot 5 anpens 2017 roga Ne301).

Mucemo MuHucTepcTBa obpasoBaHus Poccuiickoin ®enepaumm No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON paboThbl CTYAEHTOB BbICLIMX Y4EOHbIX 3aBeaeHWiA",

MonoxeHwne ot 29 nekabps 2018 r. Ne 0.1.1.67-08/328 "O nopsiake NpoBENEHNS TEKYLWErO KOHTPOMS YCNEeBAEMOCTU U
NPOMEXYTOYHOI aTTecTaunmn obyyarowmxcs dpeaepanbHOro rocyjapcTBEHHOro aBTOHOMHOro 06pasoBaTenbHOro
yupexaeHus Boicliero obpasosaHus "KasaHckuii (NprBoOnXCKuiA) coeiepanbHblil yHUBepCUTeT".

MonoxeHne Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O dpopMrpoBaHUM POHLA OLEHOUHbBIX CPEACTB OISt
NpoBeAeHNs TeKyLel, MPOMEXYTOYHOM U NTOrOBOW atTectauum obyyarowmnxcs henepansHOro rocyapCTBEHHOMO
ABTOHOMHOro 06Pa30BaTENBLHOIO YUpeXAeHus Boiclwero obpasoBaHus "KazaHckuii (MpuBonxXckuin) denepanbHbli

yHuBepcutet"™.

MonoxeHwne Ne 0.1.1.56-06/54/11 ot 26 okT56psa 2011 r. "O6 anekTpoHHbLIX 06pa3oBaTeNbHBIX pecypcax oenepansHoro
rocynapCTBEHHOro aBTOHOMHOIO 06pa30BaTENbLHOIO YY4PEXLEHUS BbICIIEro MPOteCCMOHaNbHOro 06pasoBaHus

"KasaHckun (Mpusonxckuin) doepepanbHbii yHUBepcuTeT™.

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "PaspaboTtku, pernctpaumm, NoAroTOBKM K MCMOb30BaHMIO B
y4yebHOM npouecce 1 yaaneHns anekTPoHHbIX 06pa3oBaTeNbHbIX PECYPCOB B CUCTEME 3NIEKTPOHHOMO 0ByHeHNs
goefiepasnbHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pa30BaTebHOMO yHpexaeHns Bbiclwero obpasoBaHus "KasaHckuii

(MpwvBONXCKMIA) dhenepanbHblin yHusepcutet™.

PernameHT Ne 0.1.1.67-06/11/16 o1 25 siHBaps 2016 r. "O 6annbHO-PEATUHIOBON CUCTEME OLIEHKM 3HAHWA 0Bydaromxcs
B penepanbHOM rocynapcTBEHHOM aBTOHOMHOM 06pa30BaTeNbHOM yYpeXAeHN Beiclwero obpasoBaHus "KasaHckuii

(MpuBonxckuin) henepanbHblil yHUBEPCUTET™".

PernameHT Ne 0.1.1.67-06/91/13 o1 21 mioHst 2013 r. "O nopsake pa3paboTky v Boinycka y4ebHbIX n3naHuii B
henepanbHOM rocyjapCTBEHHOM aBTOHOMHOM 06pa30BaTeNbHOM YUYPEXLEHNN BbICWEr0 NPOPECCUOHANBHOMO

06pasosaHus "KasaHckuit (Mpreonxcknit) dpepepansHblli yHuBepcnuTet™ .

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvmninHe (MOAyHlO)
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6.1 NMepeyeHb KOMMNETEHLMI C YKa3aHWeM 3TanoB ux oopMmMpoBaHUs B NpoL.ecce 0CBOeHUsi o6pa3oBaTefibHON
nporpaMmMbl U POPM KOHTPONS X OCBOEHUS

dopMa KOHTpons OueHunBaeMblie
Oran KOMMETEHLIMM Tembl (pazpenbl) AUCLUMIIUHDBI
Cemectp 1
TeKyLLMIi KOHTPO/Tb
1. KNCNOTHO-OCHOBHbIE N OKUCNNTENIbHO-BOCCTAHOBUTESIbHbBIE
CBOICTBA BELLECTB.
2. CTpoeHme aToMa u XMMnyeckast CBs3b.
1 |llaboparopheie g4 k-6 4. PacTsopbi.
P 5. ManbBaHW4yeckne anemeHTbl 1 pan Hal'lpﬂ)KeHVII7I MeTannos
6. Koppoausa metannos.
7. 9neKkTponua pacTBOPOB M pacniaBoB 3N1eKTPONNTOB.
2. CTpoeHmne atoma 1 xMMmnyeckas CBa3b.
2 [TectuposaHme OK-9, OTIK-3 8. Obume cBOCTBA METaNOB.
1. KNCNOTHO-OCHOBHbIE Y OKUCNNTENbHO-BOCCTAHOBUTENbHbIE
CBOWCTBA BELLECTB.
2. CTpoeHme atoma 1 xMMmnyeckas Cea3b.
3. XvMuyeckas TepMoamMHamMmka n KUHeTuKa.
3 |[McemenHas pabotalnmy 4 OnK-5, MK-8 |4, PacTeops.
5. N anbBaHMYeCKNE SNEMEHTLI U PSS HANPSAXEHWIA METANNOB
6. Koppoaus metannos.
7. 3NeKTponM3 pacTBOPOB U pacnnaBoB ANEKTPONUTOB.
9. BbicokoMOnekynspHble CoeauHEHUS.
1. KNCNOTHO-OCHOBHbIE 1 OKMCNIUTENIbHO-BOCCTAHOBUTENBHbIE
4 [SoHTponLHas OK-9, OMK-3, OMK-5  |cBoicTBa BeLieCTs.
P 4. PacTsopbl.
OK-9, Ol1K-3, OlK-4,
Ok3ameH Or1K-5, MK-10, MNK-11,
MNMK-4, MNK-6, MNMK-8
CemecTp 2
TeKyLLMIi KOHTPO/Tb
12. AHTpONOreHHble BO3AENCTBUS Ha Buocagepy.
13. X035ACTBEHHbI MEXaHN3M NPUPOLONONb30BAHNE U OXPaHbl
1 ﬂ:ggijoprle MK-10, NK-11 oKpyXxarouen cpebl.
P 14. Skonormnyeckas 3almTta 1 oxpaHa oKpyXatowein cpenbl Ha
npeanpusaTUsIx.
10. MpenmeT n 3aga4ym aKonornm.
2 [TectuposaHue OrK-4 , OriK-5 11. OBwas skonorus.
OK-9, OlK-3, OriK-4,
3ader OrK-5, MK-10, rk-11,
MK-4, MK-e, rNK-8

6.2 OnucaHue nokasateneun n Kputepues OLeHUBaHUSI KOMMNETEHLU MW Ha pa3nuyHbIX aTanax nx oopmMupoBaHus,
onucaHue wkKan oueHnsaHus

Kputepum
Kg:-ﬁg’;ﬁn OLeHUBaHUSA 3ran
OTnnuHO XopoLuo Y nosn. Heyn.
Cemectp 1
TeKyLl 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  |0oCcBOEHbI. Pesynbtat | yMEHUsl HacTUYHO 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.
uensm.
TectupoBaHue |86% npasunibHbIX O171% b0 85 % OT1 56% 00 70% 55% npasunbHbIX
oTBEeTOB U1 Honee. NpaBW/bHbLIX OTBETOB.  [MPaBUNbHbLIX OTBETOB.  |OTBETOB U MEHEE. 2
MucbmeHHas  |MpaBunbHO BbINONHEHBI |[PaBMIbHO BbINONHEHA (3a4aHus BbINMOMHEHbl  (3aAaHns BbINOMHEHD
pabota BCE 3a4aHus. 6onblwas YacTb 6onee 4eM HanNoONOBKHY. [MEHEE YEM HAMOMOBUHY.| 3
[MpooemMoHCTpUpoBaH  |3agaHuii. MpucytcTtaytOT [MpooemoHcTpupoBaH
BbICOKWiIA YPOBEHb MpucyTcTBytOT cepbésHble owmnbKy. HeyLOBNeTBOPUTESNbHbIN
BNafeHns MatepunanoMm. [HeaHaunTeNbHble MpoLeMOHCTPMPOBaH  |ypOBEHb BNaaeHuUs
MposiBneHs.l ownbKu. yLOOBNETBOPUTENbHBI  [MaTepuanom.
NnpeBocxoAHble MpoLeMOHCTPMPOBaH  [ypoBeHb BRaaeHUs MposiBneHs
CrnocobHoCTM XOpOoLWWnii ypoBEHb mMartepvanom. HepocTaTouHble
NPVMEHATb 3HaHNS 1 [BnaaeHust matepranoM. |MposiBneHbl HU3Kme crnocobHoCTM
YMeHWs1 K BblNosiHeHUo |MposiBneHbl cpefHne  [cnocobHocTm MPUMEHSATL 3HAHNA U
KOHKPETHbIX 3aA4aHuii.  [cnocobHoCTM MPVUMEHSATb 3HAHNSA U [yMEHUS K BbINONHEHWIO
MPUMEHSTb 3HAHNUA U [yMEHUSI K BbIMONHEHWIO |KOHKPETHbIX 3a4aHuiA.
YMEHWS K BbINMOMHEHUIO |KOHKPETHbIX 3aAaHWiA.
KOHKPETHbIX 3a0aHWIA.
KoHTponbHasa |[paBunbHO BbiNOAHEHDI |[1paBuabHO BbINONHEHA (3a0aHuns BbINOAHEHbl  (3a0aHWS BbiNOMHEHb
pabota BCE 3a4aHus. 6onblas yacTb bonee 4eM HaMONOBKHY. |[MEHEE YEM HAMONOBUHY.| 4
[MpooemMoHCTpUpOBaH  |3agaHuii. MpwucyTcTaytOT [MpooemoHcTpupoBaH
BbICOKWIA YPOBEHb MpucytcTBytoT CepbésHble OLWnbKM. HeyLOBNEeTBOPUTENbHbIN
BNaAEeHNs MatepuanoMm. (HesHaunTeNbHblE MpPOLEMOHCTPMPOBAH  |ypOBEHb BNAAEHNS
MposiBneHs.l ownobKu. YLOBNETBOPUTENbHBIA  [MaTepuanom.
NPeBOCX0AHbIE MpoLeMOHCTPMPOBaH  [ypOBEHb BNageHUs MposiBneHs.
CnocobHOCTM XOpOLWNiA ypOBEHb Martepvanom. He[oCcTaTouHbIE
NPVMEHNATb 3HAHNA 1 [BnageHus matepranoM. |[posiBneHbl HU3KKe CMnocobHOCTK
YMEHWS K BbINONHEHNO |MpOosiBNEHbI CpefHNE  [CNOCOBHOCTM NPUMEHSATbL 3HAHNA U
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTK NPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
MPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHMIO |KOHKPETHBIX 3a4aHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbBIX 3a4aHUIA.
KOHKPETHbIX 3a4aHuI.
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dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.

Ok3ameH O6yyatowwuniics Obyyatowmiicst O6yuatolwwuniics Obyuyatowmiicst
obHapyxmn obHapyxun nonHoe obHapyXun aHaHue obHapyxmn
BCECTOPOHHEE, 3HaHue OCHOBHOrO 3HauMTeNbHble Npobensl
cmcTemMaTmyeckoe u y4ebHO-MporpaMMHOro  |y4ebHoO-NPOrpamMMHOro B 3HaHNSAX OCHOBHOIO
rnybokoe 3HaHue matepuana, ycnewHo [vatepuana B o6beme, |y4ebHO-NporpamMMHOro
y4ebHO-NPOrpaMMHOro  |BbINONHWNA HeobXo4MMOM Ansi matepuana, Lonyctun
Matepwvana, yMeHue npenycMOTpeHHble JLanbHeiwen y4ebbl U [NpUHLMNNANBHBIE
cB0OOOHO BBIMONHSATL  |MporpamMolt 3afaHus, |npencrosiwei paboTtel  [OWMOKW B BEINONHEHWM
3a4aHus, YCBOWUN OCHOBHYO no npodpeccuu, npenyCcMOTPEHHbIX
npeaycMoTPeHHble nuTeparypy, cnpasunncs ¢ nporpamMmoii 3aaaHuii u
nporpamMMoii, ycBoun  [pekoMeHL0BaHHY0 BbINONHEHWEM 3aaHuii, [He cnocobeH
OCHOBHYIO NTEpaTypy U|nporpammor npeaycMoTPEHHbIX NPOLONXUTL 0ByyeHNe
3HaKOM C OVCLUMNMWHBI, Nokasan |[nporpaMmoii, 3HakoM € (UM NPUCTYNUTb NO
LONONHNTENBHO cnucTeMaTnyecKuii OCHOBHOI N1TEpaTypoi, |oKoOHYaHUK
nmTepaTypoi, XapakTep 3HaHWUli Mo |peKOMeH10BaHHOM YHUBepcuTeTa K
pPeKOMeHA0BaHHOM OVCLUUNNHE U nporpammoii npodbeccrmoHanbHoi
nporpammoi CrnocobeH K nx LMCUMMNWHBI, [OMYCTWN |aesiTenbHocTh 6e3
OVCUMUMNWHBI, YCBOWN  |camMOCTOSITENIbHOMY MOrpeLHOCTN B OTBETE [LONONHUTENbHbIX
B3aVIMOCBS3b OCHOBHbIX [MOMOAHEHMIO 1 Ha aK3aMeHe U1 npwu 3aHATUIA NO
MOHSTWIA AUCLMMNAVHBI B [0BHOBNEHWIO B X04€e BbINOSIHEHNN COOTBETCTBYIOWEN
UX 3HAYEeHUU Ons HanbHelwerl y4ebHol  |ak3aMeHaUMOHHbIX OMCLUNVHE.
npvobpeTtaemol paboTbl 1 3a4aHuii, Ho obnanaert
npodgpeccuun, Nposisun  [npodoeccrmoHanbHowm HeobXoaMMbIMU
TBOpYECKMe LesiTeNbHOCTY. 3HAHUAMU Onst UX
crnocobHocTn B yCTpaHeHns nog
NMOHMMaHNK, N3NOXEHNN PYKOBOLCTBOM
1 NCNOMb30BaHNK npenoaasaTernsi.
y4ebHO-NporpaMmMHoro
Matepvana.

CemecTp 2

TekyLLUA KOHTPONb

NabopatopHble |ObopynoBaHme n O6opynosaHue 1 ObopynosaHue n Ob6opyLnosaHue n

paboTbl METOAbl MCNONb30BaHbl (METOAb! NCMNOMb30BaHbI [METOAbI HACTUYHO METOibl UCMONb30BaHbI 1
npasunbHo. MNposiBneHa [B 0CHOBHOM NPaBUbHO. [MCMONb30BaHbI HenpaBWibHO.
npesocxonHas MposiBneHa xopowas  |npaswnbHo. MposieneHa |[posisneHa
TeopeTmyeckas TeopeTnyeckas YyLOOBNETBOPUTENbHAA  |HEYLOBNETBOPUTENbHASA
NoAroToBKa. MO4roToBKa. TeopeTuyeckas TeopeTmyeckas
Heobxoanmble HaBblkn  [HeobxoouMble HaBbikM  |NOArOTOBKA. NOAroToBKa.

W YMEHMWS NOMHOCTbIO (M yMeHns B OCHOBHOM  |Heobxonmmble HaBbikn  |HeobxoomMMble HaBbIKY
OCBO€HbI. PesynbTaT  |0CBOEHbI. Pesynbtar |1 yMEHUS 4aCTUYHO N YMEHUS HE OCBOEHDI.
nabopaTtopHoii paboTbl |[nabopatopHoii paboTbl [ocBOEHbI. PesynbTart Peaynbtat
NONMHOCTBIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHol paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ 4YaCTUYHO He COOTBETCTBYeT €€
LensM. Lensm. COOTBETCTBYET €€ LensiM.

uensm.

TecTnposaHue [(86% npasuibHbIX Ot 71% b0 85 % Ot 56% 00 70% 55% npaBunbHbIX
otBeTOB 1 Honee. npaBw/bHbIX OTBETOB.  [MPaBUNbHbLIX OTBETOB.  |OTBETOB U MEHee. 2
3auteHo He 3auteHo

3aver Obyuvarowuitics obHapyXuMn 3HaHne ocHoBHoro  |Obyyatowniics 06HapPyXun 3HaYMTENbHbIE
y4yebHO-NporpaMmMHoro matepuana B 06 beme, npo6enbl B 3HAHNSIX OCHOBHOTO
Heobx0aMMOM NS fanbHelwein yuebbl 1 y4ebHO-NporpaMMHOro matepumana, fLonyctun
npencTosiei paboTbl MO CAELUANbHOCTY, NPUHUMNANbHBLIE OWMOKU B BbINONHEHUN
Crpaswicy C BbIMOMHEHNEM 3a0aHunN, npenycMOTPEHHbIX NPOrpaMmon 3afaHnin u He
NpenyCMOTPEHHbIX MPOrpamMMoi JUCLMMAMHBL.  |cNnocoBeH NPOoOMXUTE 0ByYeHNe nnu

NPUCTYNUTb MO OKOHYaHWU YHMBEpcUTeTa K
npogoeccroHanbHon oesTenbHocTy 6e3
DOMONHUTENbHbIX 3aHSATUI MO COOTBETCTBYIOWEN
LNCUMMNINHE.
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6.3 TunoBble KOHTPONbHbIE 3afaHUSA UM UHbIe MaTepuanbl, He06XOoAUMbIe 415l OLLEHKW 3HaHUW, YMEeHUH,
HaBbIKOB U (MN11) onbiTa AeATeNbHOCTU, XapaKTepU3yHoLLUX aTarnbl oOpMUPOBaHUSA KOMMETEHLUIA B NpoLecce
0CBOeHUs 06pa3oBaTeNnbHON NPOrpamMmbl

Cemectp 1

TeKywWUin KOHTPONb

1. TabopaTtopHbie paboTbl

Tembl 1,2,4,5,6,7

Tema 1. PeakunoHHas cnocobHocTb BewecTs. KNCNOTHO-OCHOBHBIE 1 OKUCIUTENBHO-BOCCTAHOBUTENbHbIE CBOMCTBA
BELECTB.

1.1. TabopaTtopHas pabota "OCHOBHbIE KNacchl HEOPraHNYeCKNX COeanHEHMN".

CopepxaHue nabopatopHoii paboTbl: 03HAKOM/IEHE C HOMEHKNATYPOW HEOPraHNYECKUX COeLMHEHNA, N3yYeHne
cnocoboB NONy4eHUst 1 CBONCTB OKCUAOB, OCHOBAHWI, KACOT U COMEiA.

Bonpocbl k 3awmTe nabopatopHoi paboTbl.

1. Knaccudprkaumns HeopraHm4eckux CoeaNHEHNIA.

2. Okcuapl: KNCNOTHbIE, OCHOBHbIE, aMGOTEPHbIE, - HOMEHKNATypa, CBolcTBa. [1pnBecTu Nnpmumepsl, HaNMcaTb ypaBHEHWS
peakuuia.

3. OcHoBaHwus: knaccmchukaums, nonyyeHne, HOMeHKnaTypa, CBOMNCTBA.

4. Kucnotbl: knaccudpmkaums, nonyvyeHvne, HoMeHknaTypa, CBOnCTBea.

5. Conu: knaccudpmkaums, nony4yeHme, HOMeHKNaTypa, CBOMCTBa.

1.2. NabopatopHas paboTa "OKUCIMTENbHO-BOCCTAHOBUTENbHbIE peakummn”

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

1. Kakume peakumm Ha3biBaIOTCSH OKUCNUTENIbHO-BOCCTAHOBMTENbHBLIMA?

2. YTo Takoe okmcnuTenb, BOCCTAHOBUTENb, CTENEHb OKUCNEHNA?

3. Kakne npouecchl Ha3blBalOTCSH OKNCNEHNEM, BOCCTAHOBNEHMEM?

4. Tunbl OKUCANTENbHO-BOCCTAHOBUTENbHbIX PeakLUMii: XapakTepPUCTMKA MEXMONEKYNSPHBIX 1 BHYTPUMONEKYNSPHbBIX
OKMCNNTENbHO-BOCCTAHOBUTENbHBIX peakumii. Peakumn oncnponopLMoHMpOBaHUS.

5. OKMCNMTENbHO-BOCCTAHOBUTENbHAS ABOMCTBEHHOCTb. [pMBECTM NpUMeEpDI BewwecTs, obnaaatowmx
OKWUCNNTENbHO-BOCCTAHOBUTENbHON ABONCTBEHHOCTLIO.

6. MocnenoBatenbHOCTb AENCTBUI MPU UCMONb30BAHUM METOAA SNEKTPOHHOro HanaHca.

Tema 2. CTpoeHMe aToMa 1 XMMMYeckast CBsi3b

NabopatopHas paboTa "CTpoeHne atoma. DNeKTPOHHbIE CEMENCTBA 31EMEHTOB."

CopnepxaHue nabopaTopHoi paboTbl: 03HAKOMIEHNE CO CBOVICTBAMU SMIEMEHTOB, OTHOCSILLMXCS K 9NEKTPOHHBIM
ceMelicTBaM s , p, d, 1 NX COEAMHEHWIA.

Bonpochl k 3awmTe nabopatopHoii paboTbl.

1. KBaHTOBbIE YMCna: rnaBHoe, opbuTanbHoe, MarHUTHOE U CNMHOBOE. YTO onpepensieT kaxaoe u3 aTux Yicen? Kakue
3HaYeHMsl MOryT NMPUHMMATb KBAHTOBbIE Ynicna?

2. CchopMynmpyinTe NPUHLMMBI 3aN0NHEHUS ANEKTPOHHBIX 060104EK aTOMOB U NMOSICHUTE UX MPUMEPaMU.

3. ONeKTPOHHbIE CEMECTBA 9NIEMEHTOB: S, P, d, f - anemeHTbl. OnpeaeneHue, obwme POPMynbl 1 X PACTONOXEHWE B
Tabnvue O.M. MeHpeneesa.

7. 3anucatb aNeKTPOHHbIE KOH(MIypaumm cneayowmx atToMoB 1 rpacdinyeckne n3odbpaxeHmns nx anekTPoHHbIX OOPMyN B
HOpManbHOM U BO3OYXAEHHOM COCTOSHUSAX:

s - anemeHTOB Mg, Ca, Sr, Ba,

p - anemeHTOB P, S, Si,

d - anemenToB Mn, Fe, Co, Ni.

Tewma 4. PacTeopbl.

NabopatopHas paboTa "MMaponus conei”

ConepxaHue nabopatopHoit paboTbl: N3y4YeHne rmaponnsa cone.

Bonpocsl k 3awute nabopatopHoit paboThbl.

. YTo HasbiBaeTcs rmpponnsom conen’?

. Kakne conun nogsepratorcs rugponuay?

. Kakue conu He noggepratotcsa rugponusy? MNpueennTe npuMepsl.

. MpuBennTe NpuMepbl rMApPoNIM3a coneli no KaTnoHy, Mo aHWOHY, MO KaTMOHY 1 aHUOHY.

. OLHOCTyneHyYaThIn 1 MHOrOCTYNEeHYaTbI rMAPoONmn3.

. Kakne dpaktopbl BIMAIOT Ha CTENeHb rmaponnsa conen?

. Hannwure ypaBHeHus peakuumii rmaponnsa B MONEKYISPHOM, MOHHOM 1 COKPALLEHHOM UOHHOM BUAE ANs Cleayowmx
coneii: kapboHaT HaTpWs, XNOPUA HATPUS, aleTat aMMOHNS.

Tema 5. ManbBaHNYECKNE SNEMEHTHI U PAL HANPSXEHNIA METANNOB.

NabopatopHas paboTa "lManbBaHUYeCcKne 3NEMEHTHI".

CopepxaHue nabopatopHoli paboTbl: 03HAKOM/IEHME C YCTPONCTBOM 1 paboTol ranbBaHUHECKMX NEMEHTOB.

NO O~ WD =
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Bonpocebl k 3awute nabopaTtopHoit paboTbi.

1. O6bsicHuTe 06pa3oBaHmMe OBONHOIO 3NEKTPUYECKOro CNos Ha rpaHuue MeTann - pacTBop, BO3HUKHOBEHME
9NEeKTPOLHOro noteHumana.

2. Y10 Ha3biBaeTCS CTaHOAPTHLIM 3N1EKTPOOHbBIM NOTEHUManoMm metanna?

3. Pan HanpsixeHuin meTannos. Kakue BbIBOL4bI MOXHO caenatb U3 MOMOXEHNS METaNNa B psay HanpsxxeHnin?
4. Y710 Ha3blBaeTCS ranbBaHNYECKNM SNEMEHTOM?

5. Tunbl ranbBaHNYECKNX 3NEMEHTOB: ranbBaHN4Yeckunii anemMeHT BonbTa, Fkobu-[aHnans, KOHUEHTPaLUNOHHbI
ranbBaHMyeckunin anemeHT. MNpuseanTe npuMepsl.

6. Kak no cpbopmyne HepHcTa onpenenntb 3Ha4eHMe paBHOBECHOIO 9NEKTPOLHOMO NoTeHumana metanna?

7. Kak paccuntbiBaetca 3C ranbsaHM4eckoro anemeHTa?

8. B ueM oTnnume ranbBaHnyeckoro anemeHTta Skobu-IaHnans ot snemeHTa BonbTta?

Tema 6. Koppo3sns metannos.

NabopatopHas paboTa "Kopposusi metannos"

ConepxaHue nabopatopHoit paboTbl: 03HAKOMNEHME C Pa3NNYHbIMW BUAAMUN 3IEKTPOXUMUYECKON N XMMUYECKO
KOppO3un MeTanos.

Bonpocebl k 3awute nabopatopHoit paboThbl.

1. Yto Takoe koppo3uns metannos? Kakvne suapl koppoaun metannos Bel 3HaeTe?

2. B 4eM oTAnumns xumMn4eckoi 1 aneKTPoOXMMMYECKO Koppo3un?

3. Yto npeancraensiet coboit xummyeckas koppoausi? B kakmx cpenax oHa npotekaeT? Mpreeaute npmumepbl 1 ypaBHEHNS
peakuuii ra3oBOi KOPPO3NN 1 KOPPO3UUN B HEINEKTPONUTAX.

4. KakOB MEXaHU3M 3NEKTPOXMMNYECKOW KOppo3nmn? Buapl genonspusaumm.

5. Cxema anekTpoxXnMmyeckon kopposun. Kak HasbiBaeTcs NpoLecc 0TBOAA 9NMEKTPOHOB C KATOOHbIX Y4aCTKOB Mpu
9NEKTPOXUMMNYECKOW KOPPO3nn?

6. KakoBbl MeToabl 3aWmnThl METANIOB OT KOPPO3nmn?

7. Kakme mMeTannbl NPUMEHSIIOTCS B KA4eCTBe aHOAHbIX U KaTOAHbIX NMOKPbLITUIA Ha Xenese?

Tema 7. OnekTponns pacTBopOB 1 PacrniaBoB 31EKTPONNTOB.

NabopatopHas paboTa "9nekTponna pacTBOPOB 1 pacrnnaBoB aNeKTpPoanTos"

NabopatopHas paboTa

CopepxaHue nabopatopHoii paboTbl: 03HAKOM/IEHNE C ANEKTPONIM3OM BOAHbLIX PACTBOPOB C PACTBOPUMBIM 1
HepacTBOPMMbIM aHOA0M, MONYyYEHNE LMHKOBOrO MOKPLITUS.

Bonpochl k 3awmTe nabopatopHoi paboTbl.

1. Yto Ha3biBaeTCS anekTponu3om? Buasl anekTponmaa.

2. Kakme npouecchl npoTekatoT Ha anekTpoaax npu anekTponmae pacnnasa xnopuaa Hatpus?

3. KakoBa nocnenoBatenbHOCTb pa3psaa KaTMOHOB Ha KaTto4e npw aneKTponn3e BOOHbIX PacTBOPOB CONen?
4. KakoBa nocnenoBaTenbHOCTb pa3psaa aHMOHOB Ha aHo4e NpU 3N1eKTPOIM3e pacTBOPOB COMEN C MHEPTHBIM aHOA0M?
MprBeanTe NpMMepbl MHEPTHBLIX aHOA0B.

5. Kak npoTtekaeT anekTponn3 BoOHbIX PaCTBOPOB COMEl C akTUBHLIM (PacTBOPUMbIM) aHOAOM?

6. [laTb (OOPMYNMPOBKM 1 3anMcaTb MaTeMaTnYeckun NepBblid, BTOPOA M 06 beANHEHHDBI 3aKoHbI Dapanes.

7. lNprMeHeHne anekTponmsa.

2. TectupoBaHune

Tembl 2, 8

Mprmepbl TECTOBBIX 3a4aHNIA.

1. YkaxuTe, Kak U3MEHMTCS ckopocTb peakumn: 2502+02 = 2S03 npu NOBbIWEHWUW OABNEHMS B CMCTEME B 3 pa3a:
1. 1. ysenuuutcsa B 18 pas

1. 2. ysenuuutcs B 9 pas

1. 3. yBenuuuntcs B 6 pas

1. 4. ygenuuntca B 27 pas

2. Bce B0O3MOXHbIE 3HAYEHUS MArHUTHOIO KBAHTOBOIO YMCNa Ans 9N1EeKTPOHOB f -nooypoBHS:

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. Mmaponmay TonbKo Mo KaTnoHy NoaBepraeTcsl conb, 06pasoBaHHas:

3.1. cnaboii KUCNOTOM U CUMbHBIM OCHOBaHUEM

3.2. CUNTbHOI KUCNOTO 1 cnabbiM OCHOBaHUEM

3.3. CMNbHOM KUCNOTOM N CUNbHBIM OCHOBaHMEM

3.4. nobas 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
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4.3. 4 monb/n

4.4. 0,5 monb/n

4.5. 0,20 monb/n

5. "TIoHMXEeHre gaBneHns HaCbIWEeHHOro napa pPacTBOPMTENs HaL PacTBOPOM MPOMNOPLIMOHANBHO MOMIbHON gone
pacTBOpPEHHOro BelwecTea".

MNprBenéHHOE BbipaxeHue npeacTasnseT coboi
5.1. 3akoH lNecca

5.2. 3akoH Payns

5.3. 3akoH dapanes

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 peakumm

FeSO4 + KMnO4 + H2S04 = Fe2(S04)3+ K2SO4 + MnS0O4 + H20
KO3QOMLIMEHT Nnepes CEPHON KUCNOTOWN PaBeH:

7.1.8

7.2.5

7.3.4

7.4.3

7.5.2

8. Xnopwa xenesa(ll) He MoxeT 6biTb NONY4YeH B3aNMOAEACTBUEM:

8.1. xxenesa c xnopnaom HaTpus

8.2. pacteopa xnopuga megu(ll) c xenesom

8.3. XXenesa c CconsHOm KNCNoTOoMn

8.4. okcmpoa xernesa c CONSAHOM KUCNOTOW

9. Kncnas conb MoXeT BbITb NonydeHa 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 PpaCTBOPSAETCS rMAPOKCUL antoMNHUSA:
10.1. KOH, H2S04

10.2. NaOH, NaCl

10.3. NaNO3, KCI

10.4. H2S04, K2S504

11. HassaHve coegnHeHuns Cu(H2As0O4)2 no mexayHaponHON HOMeHKNaType:

11.1. OurnopoapceHat meau (1)

11.2. AurnopokcoapceHat meau (l1)

11.3. OurnopoapceHat meam ()

11.4. Ournopoapcenut meaum (1)

12. B Monekyne HeKOTOPO KMCNOW CONMN COAEPXUTCS aTOM BOLOPOA, CNOCOBHbIN K 3aMelleHnto Ha MeTtann. Mpu
3amelleHnn obpasyeTcst dpocdoat KanbLmsi. HazsaHue MCXonHOM conu:

12.1. F'mapokcodocar KanbLus

12.2. Qurngpokcodpocdat Kkanbums

12.3. 'mppogpochut Kanbuus

12.4. 'mapodpocdpat Kkanbums

13. Mpwn NpoTekaHnM Toka Yepes3 NOCNefoBaTENLHO BKIIKOUEHHbIE 3NIEKTPONM3EPLI C pacTBOPaMu HUTparta cepebpa n
cynbgoata meau (1) B nepsom anektponmaepe Bolaenunocb 1,118 r metannuyeckoro cepebpa. Macca mean,
BbILENMBLIEACS 3a 3TO Xe BpeMs BO BTOPOM 31eKTponn3epe, pasHa:

13.1.0,331r

13.2. 0,662 r

13.3.0,438r

13.4.0,536r

13.5.0,213r
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14. OnekTponn3 BOOHOro pacTeopa cynbara H1KeNs NpoBoauics B TedeHne 1 yaca npu cune toka 2 A. Macca Hukens,
KoTopas Bbloenunach Ha katogne, pasHa

141.2.2r

142.4,4r

143.6,8r

144.8,7r

145.05r

15. [1ns NpOTEeKTOPHON 3alnTbl XeNe3HbIX N3aenui 0T KOppo3un B HENTPanbHOKW BOAHOW Ccpede MOXET NPUMEHSTLCS:
15.1. kobanbT

15.2. onoso

15.3. marHum

15.4. Hukenb

15.5. menb

16. CtanpaptHas 3C ranbeaHunyeckoro anemeHTa Zn/ ZnCI2 // AQNO3 / Ag pasHa:

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, KOTopbli XapakTepuayeTcs HanbobLIMM BO3PacTaHWEM SHTPOMWU, SBASETCS:
17.1. oxnaxneHue

17.2. HarpeBaHue

17.3. ncnapetxue

17.4. koHOeHcauns

17.5. kpuctannusaums

18. LleHTpanbHbIli aTOM HAX0AWUTCS B COCTOSIHUM SP3-rmbpuansaunm B Monekyne

18.1. BeClI2

18.2. CCl4

18.3. AICI3

18.4. BH3

3. NMucbmeHHas pabota

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

MpvMepbl 3a8aHUA NSt TIMCbMEHHOW PaboTbl.

Tema 1. PeakumoHHas cnocobHOCTb BELWECTB.

1. CocTaBbTe goopMynbl coneit: rugpokcoxnopuaa meau (Il) n rugpocpocepata bapus. HanvwmTte ypaBHeHNS peakLmii
npespalLeHns 3TUX CoNei B CpefHue conu.

2. CocTaBbTe hopmynbl gurnapodgoocdpara kanbums, rugpokcoxnopuna xpoma (1), kapboHara kanus.

3. Hanuwwute ypasHeHue peakumu npespateHne rugpokcoxnopua xpoma (Ill) B xnopug xpoma (111).

4. Vicxopsa 3 rmgpokenaa Kanbums n gooctOpHOM KMCNOTb, COCTaBbTe DOPMYIbl BCEX TEOPETMHECKN BO3MOXHbIX CONeNn,
Ha30BUTE NX MO MEXAYHAPOLHOMN HOMEHKNaType.

5. PaccTaBbTe K0a(hMLMEHTbI B YPABHEHNMN PeakLMU METOLOM 3N1EeKTPOHHOro 6anaHca. Hangute okmcnutenb u
BOCCT@HOBUTENb.

Cr(NO3)2+Br2+KOH—K2CrO4+KBr+KNO3+H20

6. OnpenennTte TUMbl OKUCIUTENBbHO-BOCCTAHOBUTENBHbIX peakumii. YKaxmTe OKUCIUTENb U BOCCTAHOBUTENb

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

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

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

d. 3HNO2=HNO3+2NO+H20

e. NH4ANO2=N2+2H20

Tema 2. CTpoeHne aTtoMa 1 XMMn4yeckasi CBsi3b.

1. Hanvwwnte nonHbie 3NeKTPOHHbIE (POPMYNbl aTOMOB CNEAYHOWMX SNEMEHTOB: XPOM, NnaTuHa, Bonbgpam, Xeneso,
kobanbT, HUKENb, ONIOBO, MapraHeL, paavii, radoHuin, repMaHuia, 6pom, BUCMYT.

N306pasunte pacnpeneneHne BaneHTHbIX 3NEKTPOHOB MO KBAHTOBLIM Si4eiikaM B CTaLMOHaPHOM 1 BO36YyXAEHHOM
COCTOSIHUN.

2. YKaxuTte Bce BO3MOXHbIE BaJIEHTHOCTM aTOMOB Cepbl, hocdpopa 1 xnopa B XMMUYECKMX COeAUHEHMNSAX

3. KBaHTOBbIE YMCna: rnaBHoe, opbuTanbHOE, MarHNTHOE 1 cnvHoBoe. JaTtb xapakTepucTuky, NPMBECTY NPUMEPHI.
4. Onpenenute TN rmbpuansaummn LeHTpanbHoro atoma B Mmonekynax: CH4, BH3, NH3, BeF2, PCI5. YkaxuTe
reoOMeTpMYECKOE CTPOEHNE ATUX MOJIEKYII.

5. Onpenenute kpaTtHocTb cBa3u metogom MO JIKAO B monekynax: H2, O2, CI2, N2, Br2.

6. Ykaxute Bna ceasu B monekynax: KBr, CH4, PCI5, CO, LiCl, LKCI, NaCl, HCI, NH3, NaBr, KF.
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7. YKaxuTte, Kakoi BUA XMMUYECKOW CBSA3W peanvayetcs Mexay atoMammn 31eMeHTOB C NopsaKkoBbiMu Homepamn 1 1 17,
3n9.

Tema 3. Xumunyeckas TepmognHamMmka 1 KUHeTuKa.

1. Bbluucnmte namMeHeHne ceobonHoi aHeprum Mbbca n onpenenite BO3MOXHOCTb NPOTeKaHns peakuun npu T = 298
K:

Fe2083 (18) + 3H2 (r) — 2Fe(1B) + 3H20 (r)

CraHpapTHble 3Ha4YeHNS TEPMOAUHAMUYECKMX (PYHKLNIA B3STb B CNPABOYHUKE.

2. TemnepartypHbIi KOadhprumeHT peakunm paseH 3. OnpenenvTe, Kak UBMEHUTCS CKOPOCTb peakummn npw NnoBbIWEHNN
Temnepatypbl ot 300 K oo 320 K.

3. PaccuuTaTtb sHTaNbNuIo NpespalleHns rpacduTa B anmaa, ecnm aHTanbnus cropaHmsa rpadpurta = -393,4 kIx/Monb, a
anmasa = -395,28 kx/monb.

4. MNpun Temnepartype kuneHns beHsona (Tk = 353 K) XnaKocTb U nap paBHOBECHbLI. YeMy paBHa SHTPONUS UCHapeHns,
ecnu sHTanbnuns ncnapexHns coctasnset 34,3 kIx/monb?

5. Boiuncnutb AG B peakuun n K paBHoBecus:

S02 (r) + NO2 (r) — SO3(r) + NO (r)

CraHpapTHbIe 3Ha4YeHNS TEPMOANHAMUNYECKUX (OYHKLMIA B3ATb B CMPABOYHMKE.

Tewma 4. PacTeopbl.

1. Onpenennte maccy ruagpokcuna Hatpus, cogepxauytocs B 500 mn ero 1M BogHoro pacrteopa.

2. Onpepnenute BOOOPOAHLINA nokasaTtenb (pH) pacTBopa ruapokcuaa Kanus, MMerowero KoHueHTpaumo 0,01 monb/n.
3. OnpenenvTte NPOLEHTHYIO KOHLIEHTPALMIO pacTBOpa, NoNy4eHHOro npu pacteopeHun 50 r HuTparta cepebpa B 150 r
BOAbI.

4. OnpepnennTe YACO MONEN CONSHOM KNCNOThI, cogepxauumxcs B 500 mn eé 1M pacTteopa.

5 Onpepnenute T1Tp pacteopa, coaepxaiero 4 r NaOH B 200 mn pacTtsopa.

6. lMpuBeonTe NpuMepbl Conei, KOTopble NOABEPranTCa MMAPoanM3y No KaTuoHy, No aHNoHy. 1o KaTMOHY U aHUOHY
OOHOBPEMEHHO. HanuwuTte ypaBHeHus peakumin. Kakne conu He noaBepratoTcs ruaponmsy?

Tema 5. [anbBaHN4YeCKMNE dNEMEHTBI U PSS HAMPSXEHWUIA MeTannos

1. CocTaBbTe CXeMy rajibBaHM4eCKoro ajieMeHTa BonbTa, O6pa3OBaHHOFO LMHKOBbIM N MarH1MeBbiM 3JIEKTpOOAaMW.
Hannwute YpaBHEHNA aNeKTpo4HbIX NPOLECCOB.

2. Bbluncnute 3.4.c. ranbBaHNYECKOro afneMeHTa:

Zn/ Zn(NO3)2, 0,1M // Cd(NO3)2, 1M /Cd

HanuwunTe ypaBHEHNS 3nNeKTPOAHbIX NPOLIECCOB, M306pa3nTe CXeMy rafibBaHUYECKOro afemMeHTa.

3. CocTaBbTe CXeMbl [BYX ranbBaHNYECKMX 3/IEMEHTOB, B OHOM 13 KOTOPbIX MeAb Obina 6bl KAaTOLOM, a B APYroM aHOLOM.
HanuwunTe ans kaxmnoro U3 3TUX aNEMEHTOB 9NEKTPOHHbIE YpaBHEHNS peakuuii, NpoTekalowmnx Ha aHoae 1 Kkatoae.
Paccuntaiite 3.4.C. 3TUX ranbBaHN4YECKMX 3IEMEHTOB ONsl CTaHOaPTHbIX YCNOBUIA.

4. Bblumcnute 2.4.C. ranbBaHUYECKOro afeMeHTa:

Mg / MgSO4, 0,1M // CuS0O4, 0,1M / Cu.

HannwunTe ypaBHEHNS 3NeKTPOAHbIX NPOLIECCOB, M306pa3nTe CXeMy rafibBaHNYECKOro afemMeHTa.

5. CocTaBbTe CXeMy ranbBaHN4Yeckoro anemMeHta BonbTta, 06pa3oBaHHOro MeaHbIM U LIMHKOBbLIM 3iekTpodamun. Hanmwute
YpaBHEHUSI 3NEKTPOOHbIX MPOLECCOB.

Tema 6. Kopposuns metannos

1. Xeneso HaxoouTcsl B KOHTAKTe:

a. C OfI0BOM;

b. ¢ umHkOM.

YkaxuTe, Kako MmeTtann 6y,ﬂ,eT OKUCNATLCA B KaX,O0M U3 3TUX CNhy4aes. Hanuwwute CXeMy KOPpPO3MOHHbIX NpoLeccoB BO
BNaXXHOM BO34yXe 1 B pacCTBOPE CEPHON KNCNOTbI.

2. Kakoe nokpblTve MeTanna Ha3biBaeTcs aHOOHbIM 1 KaKoe KaTtoaHbIM? Ha3oBMTEe HECKONbKO METanIoB, KOTOpble MOryT
CNYXWTb A4S aHOOHOrO M KaTo4HOro NokpbITNSA Xenesda. CoctaBbTe ypaBHEHNS aHOOHOIO 1 KaTOLHOro NPOLLECCOB,
NPOUCXOOSWMX NPY KOPPO3MK Xenesa, NOKPbITOro LUHKOM BO BIAXXHOM BO34YyXeE.

3. [1Be xenesHble NNacTUHbI, YaCTUYHO NOKPbLITLIE OAHA ONIOBOM, Apyras Melblo, HAXOAATCS BO BNaXHOM Bo3ayxe. Ha
KakoW M3 aTMX nnacTMHok bbicTpee obpasyeTcs pxaBymHa? MNouemy?

CocTaBbTe ypaBHEHWS NPOLLECCOB KOPPO3UM STUX NAACTUHOK.

4. B yem 3aknoyaeTcs CyWHOCTb NPOTEKTOPHOW 3aWmTbl METANI0B OT Koppo3un? MNpuseante npuMep NPOTEKTOPHON
3awWwmnTbl Xenesa B HEWTPanbHON cpene

CocTaBbTe 9NeKTPOHHbIE YPaBHEHNS aHOOHOMO 1 KaToO4HOro NpoLEeCCoB.

5. O6bsicHWTE, NOYEMY OLIMHKOBAHHOE XENE30 BO BNAXHOM BO3AYXE HE KOPPOAMPYET Aaxe Npu HapyLWeHUU NOKPbITHS, a
Ny>X€eHOe Xene3o (NoKPbITOe TOHKMM COEM 0110Ba) BbICTPO NOKPLIBAETCS PXABUYMHOWA.

HanvwmnTe cxeMy KOPPO3MOHHBIX NPOLLECCOB.

6. Xeneso NokpbITo HKeneM. Kakoit n3 meTtanno 6yneT KOppoaMPOBaTh B ClyHae paspyleHust MOBePXHOCTW MOKPbITUS?
Hanuwute cxemy KOPPO3MOHHbBIX NMPOLIECCOB:

a. BO BNaXHOM BO3ayxe; b. B pacTBOpe CONSAHOW KUCNOThI.
Tema 7. OnekTponns pacTBopOB 1 PacrniaBoB 3/1EKTPONNTOB
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1. OnekTponna BogHOro pacteopa cynbchara meam () npononxancs B teyeHne 1 yaca npu cune Toka 1 A. Onpenennte
Maccy Mefu, KotTopas BblAENMTCS Npu anekTponuae. Hanuwnte ypaBHEHUS 3NeKTPOOHbIX MPOLECCOB.

2. Boluncnute skBUBanNeHT XxpoMa, y4mTbiBas, YTO NpM NPONyCKaHUM Yepes pacTBop ero conm toka cunoi 10A B TedeHue
30 MUHYT Ha katofe Bblaenunochk 3,25 r xpoma.

3. Hanmwwute ypaBHeHMS peakumii, MpoTEKaWmxX Ha 9NekTpoaax npu anekTponm3e BOAHOMO pacTBopa HATpaTta HUKENS:
a) ¢ rpacPTOBLIM aHOAOM; 6) C HUKENEeBbIM aHOLOM.

4. OnekTponM3 pacTeopa xnopuaa LmMHKa NpoBoAMTCS C HeATpanbHbIM aHOAOM B TedeHue 6 Yacos npu cune Toka 3A.
HanvwunTe ypaBHEeHWS an1eKTPOAHbIX NPOLIECCOB U BbIYUCAMUTE KONNYECTBA BELWECTB, BbIOENMBLUMXCA Ha 3NeKTpoaax.
5. Yepes pacTBop cynbata xenesa (Il) nponyckanu tok cunoii 13,4 A B TedeHme 1 yaca. Onpenenntb KONM4YeCcTBo
Xenesa, KOTOpoe BbIAENWUNIOCh HAa KaTole, €CNM BbIX0OA MO TOKY 6bin paBeH 70%. HanuwunTe ypaBHeHNs peakuuii,
NPOTEKAWMX HA MHEPTHBIX 3NeKTPoaax.

6. Hanmwurte ypaBHeHMS peakumii, MpoTEeKaWmxX Ha MHEPTHBIX 3NEKTPOL4AX NP 3NEKTPONu3e pacTeopa xnopuaa
MarHusi. CKonbKo BpeEMeHN He0BX0AMMO BECTY 3NEKTPONN3 Npu cune Toka 2 A, 4tobbl Ha KaToae Bblaenunoch 2,43 r
BelecTsa

Tema 9. BoicokoMONnekynsipHble coeanHeHns.

1. Onpenenute cTeneHb nonumepusaunm obpasua nonmeuHunxnopuaa [CH2 - CH(CI) -Jn co cpenHei monekynspHol
maccon 62500.

2. Hanuwmte peakuun nonyyeHusi NoNMBUHUAXNOPUAA, NONUITUAEHA, NONUNPONUAEHa, NONUTETPadTOPITMNEHA,
nonMMeTUNMeTakpunara.

3. MpuBennTe npumepbl KapboLEnHbIX MOUMEPOB.

4. O6BbsCHUTE, NMOYEMY MONMMEPbI HE UMEIOT ONpPeNeNIEeHHON TOYKW NNaBneHus.

5. Onpepenute cTeneHb nonMmepuaaunm obpasua NoAnnponuieHa co cpeaHein MonekynsipHoii maccoi 210000.
4. KoHTponbHas pabora

Tembl 1,4

Mpumep buneta ans KOHTPONbHOW paboTbl

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

2 YKaxuTe 3Ha4eHnsi KBAHTOBbIX YiCeN Ans anekKTpoHoB 6p2. OnpeaennTte, Kakow 3TO 3EMEHT 1 COCTaBbTe ero
9NEKTPOHHYIO CPopMmyTy.

3 YkaxuTe Tvn rubpmansauum LeHTPanbHOro atoMa U NnpoCTPaHCTBEHHYO KOHdurypauumto monekyn NH3, CH4.
4 PaccraBbTe KO3(gULNEHTbI METO4OM 3M1eKTPOHHOro 6anaHca:

MnO2+KCIO3+KOH—K2MnO4+KCl+H20

5 TemnepatypHbIi KOSMULMEHT peakumn paBeH 2. OnpenennTte, Kak U3MEHUTCS CKOPOCTb PEaKLUN NPy MOBLILEHUN
Temnepatypsbl ¢ 273 K go 293 K.

6 Bbluncnute nameHeHne ceoboaHoin sHeprim Mibbca 1 onpenennte BO3MOXHOCTb NPOTEKaHNA peakuun B CTaHOapTHbIX
YCNOBUSIX:

2C6H12 () + 902 (r) — 6CO2(r) + 6H20 (r)
CTaH,EI,apTHbIe 3Ha4YeHnsa TepMoanHaMmn4eckmnx prHKLI,VII?I B34Tb B CNpaBO4HUKE.

7 Hannwwute ypaBHEHUsA npoueccos, NpoTekaowmx Npn KOHTakTe HUKend 1 xenes3a BO B1a>XKHOM BO34yXe U B pacTBope
KNCNOThI.

8 CocTaBbTe CXeMy rafibBaHM4eCcKoro afemMeHTa, 06pasoBaHHOrO LIMHKOBOM 1 MeHOW niacTuHaMu, norpyxeHHbiMu B 1M
pacTBopbl cBOMX coneii. Paccuntaiite BennunHy S/C.

OK3ameH

Bonpochbl k sk3ameHy:

1. CoBpeMeHHas Teopus cTpoeHms atoma. KopnyckynspHO-BOMHOBbLIE CBOMCTBA 3NIEMEHTAPHDBIX YACcTUL. YpaBHEHUE ae
Bpoiins. MprHumn HeonpeaeneHHocTu Mei3eHbepra.

2. BonHoBas dpyHkums. YpasHeHue LWpeaguHrepa.

3. KBaHTOBbIE YMCna: rnaBHOE 1 opbuTanbHOE. DHEPreTUYECKME YPOBHU U MOLYPOBHM.

4. KBaHTOBblE YMCNa: MarHATHOE U CMIMHOBOE. DHEPreTUYecKne YpoBHM, NOAYPOBHU 1 opbuTtany.

5. ®opMbl 3M1eKTPOHHbIX opbuTtaneii: s-, p-, d- opbutanu.

6. MpyHUWMNbI 3aNONHEHNS aTOMHbIX opbuTanei atomoB: npuHUMN Maynu, npasuno XyHaa, NPYHLMN MUHUMYMa SHEPTUN.
7. MakcumanbHas eMKOCTb SHEPreTM4eckux NogypoBHe. SNeKTPOHHbIE CPOPMYbl CTPOEHMS aTOMOB 3/1EMEHTOB.
"padomnyeckoe n3obpaxeHne SNeKTPOHHOro CTPOEHNS aTOMOB.

8. MNepuogunyecknin 3akoH (hopmynuposka) n nepmogudeckas cuctema .M. Menneneesa. lepnoan4HoCTb N3MEHEHMNS
CBOWCTB 3/1IEMEHTOB.

9. Tunbl xuMnyeckon ceasn. OCHOBHbIE NMONOXEHNA METOAA BaNeHTHbIX CBS3el. KoBaneHTHas HenondpHasa xmMmunyeckas
CBA3b.

10. KoBaneHTHas nonsipHas XuMmn4yeckas csa3sb.

11. VloHHast xumnyeckas cBsi3b. BogopoaHas cBs3b.

12. Cnocobbl NepekpbiBaHNS 9NEKTPOHHbIX 06/11aK0B: O-CBSI3M U TI-CBSI3M.

13. Tnbpuansaums atoMHbix opbutanein. Tunbl rmbpuamsaunm opbutanei n NPOCTPAHCTBEHHOE CTPOEHNE MONEKY.
14. MeTton monekynsipHbeix opbutanein (MO JTIKAO). OcHoBHble nonoxeHus metoga MO JTIKAO.
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15. lNocTpoeHne aHepreTnYecknx guarpamm MOneKyn 1 onpeneneHne KpaTHOCTM (Mopsaka) CBS3mM B COOTBETCTBUM C
meTtomom MO JIKAO.

16. XvmMnyeckas TepmoamHammka. TepmoanHaMmyeckne qoyHkLmn. NepBbiii 3aKOH TepMoanHamMmku. BHyTpeHHAS aHeprng
CUCTEMbI. DHTaNbMMS.

17. 3akoH "ecca n cneacTene u3 Hero. Pacyet U3MEHEHNS SHTANbNWMK peakunn. OK30TEPMMYECKUE N SHOOTEPMUYECKNE
peakumun. SHTanbnus 06pasoBaHNs BewecTsa.

18. Bropoi 3aKoH TepMoAnHaMuKn. SHTponus. PacyeTt nameHeHus sHTponuu peakumu. Moctynart lMNnaHka.

19. OHeprusa ['mb6ca 1 eé namMeHeHne B xone peakuun. YCnoBue Camonpon3BoibHOMO NMPOTEKAHUS XMMUYECKIMX PeakLii.
Cnocobbl pacyeTta aHeprumn M'mbbca. dHeprusi F'mbb6ca o6pa3oBaHNs BEIWECTB.

20. Xumunyeckas knHeTmka. 3anadm XMMMYecKor KMHeTUKU. CKOPOCTb XMMMNYECKOW peakLmu.

21. 3aBNCUMOCTb CKOPOCTM XMMUYECKOW peakLmmn OT KOHLEHTpauum u ot Temnepatypbl. KuHeTu4eckoe ypaBHeHme.
KoHcTaHTa ckopocTu peakumu.

22. Xumunyeckoe pasHosecue. KoHcTaHTa pasHoBecus. CMelleHne xummnyeckoro pasHosecus. MNpuHumn Jle-latense.
23. Cnocobbl BbIpaXeHNs1 KOHLIEHTPaLUm pacTBOPOB.

24. KonnuratumeHble CBOWCTBA pacTBopoB. 3akoHbl Payns. Ocmoc. 3akoH BaHT-INodhdha.

25. BoaopoaHsblin nokasatens (pH).

26. Mmaponus conei. PasnnyHble npyMepbl rMApPonM3a: rmoponus conei, 06pasoBaHHbIX CnabbiM OCHOBAHVEM U CUNTBHOM
KNCNOTOW, cnaboi KUCNOTOM U CUNbHBIM OCHOBaHWEM, Ciaboit KUCOTON 1 cnabbiM OCHOBaHVEM.

27. lucnepcHble CUCTEMBI: BBICOKOAMCNEPCHbIE, CPefHeAMCNEPCHble, rpyboamcnepcHble. CBOMCTBA KONNOMAHBIX
pacTBOpPOB.

28. OxmcnnTenbHO-BOCCTaHOBUTENbHBIE peakumn. CTeneHb okucneHns. Okncnutenm n socctaHosutenn. Meton
3neKkTpoHHoro 6anaHca.

29. Tunbl OKUCNNTENBHO-BOCCTAHOBUTENbHBIX PeakLuii: MeXMONEKYNSAPHbIE, BHYTPUMONEKYNSAPHbIE, peakuum
CaMOOKMCNEHNSA-CaMOBOCCTAHOBEHNS (AMCNPONOPLMOHNPOBAHMS).

30. OnekTpoaHble noTeHumanbl. MexaHn3M BO3HUKHOBEHWS 3NeKTPOAHOro NoTeHumnana Ha rpaHyiue Metanni-pacteop.
31. BogopoaHsiin anektpon. CtaHaapTHbIE 3NeKTPOAHbIE NOTeHUManbl. YpaBHeHne HepHcra.

32. Pag HanpsxxeHui MeTannos.

33. NanbBaHW4ecknii anemeHT BonbTa.

34. anbBaHU4Yecknii anemMeHT Skobu-IaHnans.

35. KoHUEeHTpaUMOHHbI ranbBaHnyeckuin anemeHT. 30C ranbBaHN4YeCKOro aneMeHTa.

36. Koppo3us meTtannos. XuMmnyeckas v snekTpoxmMmmyeckas Kopposus. Cxema anekTpoxmMmnyeckon Kopposuu.
Jenonspusaumsa kncnoponHas n BogopoaHas.

37. Koppo3us npu KoHTakTe AByx MeTannos. Koppo3us npyv HepaBHOMEPHOI aspaumm.

38. 3awwuTta Metannos OT KOPPO3UN. AHOIHbIE 1 KATOAHbIE 3aWMTHbLIE METaNIMYeckue NoKpbITusA. MeTon npoTeKTOpPOB.
NHrmbutopbl Kopposumu.

39. OnekTponn3 pacniaBoB 3EKTPONUTOB.

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

41. DnekTponu3 pacTBOPOB SNEKTPONNTOB C aKTUBHbLIM (PaCTBOPMMbIM) aHOLOM.

42. 3aKOHbl 9NeKTponn3a.

43. Obwwe ceoricTBa MeTanioB. Cnocobbl Nofay4YeHus MeTansos.

44. OCHOBHblE KNacchl HEOPraHNYecknx coeanHeHnin. OKCuabl: KUCNOTHbIE, OCHOBHbIE, aMAPOTEPHbIE, He3pas3nnyHble.
HomeHknaTypa v cBolicTBa OKC/O0B.

45. OcHoBaHMg: knaccudmkaLums, HOMeHKnaTypa 1 CBoOMCTBa OCHOBaHM. AMcpoTepHble ruapokcuabl. CTpyKTypHbIE
popMynbl OKCUOOB.

46. Knucnotbl: 6eckucnoponHble, kucnopoacoaepxauwme. Ceoctea KMCNOT.

47. Conun: OCHOBHble, KMUCble, cCpeaHue (HopManbHble). HomeHknatypa, cnocobbl nonyyYeHus conei. Xummnyeckme
ceonctea conei. CTpyKTypHble PopMynbl COneil.

48. MNonnmepsbl. Knaccudprkauus nonMmepos.

49. MeTonbl nony4eHns opraHnM4eCkKnxX CUHTETU4EeCKNX NOMMEpPOB. I'IonMMepmsaum, nonukoHaoeHcauusi. CteneHb
nonnMepunsaunn.

50. BaxHeliwme nonvmepsbl: NoONMaTUAEH, NONMAPONWNAEH, MOAUBUHUNXI0PUL, TEQPNOH (doToponnacT-4),
nonMMeTUIMeTakpunar.

CemecTp 2

TekyLU KOHTPONb

1. JlabopaTtopHble paboTbi

Tembl 12, 13, 14

NabopartopHas paboTa "MIamepeHne KOHLEHTPaLMKU BpeaHbIX BEWECTBA B BO3ayxe".

CopepxaHue nabopatopHoii paboTbl: 03HAKOM/IEHNE C METOLOM N3MEPEHNS KOHLIEHTPaLUM BPEAHbIX BEWECTB B BO34yXe
C NMOMOLLbIO MHANKATOPHbIX TPY6OK.

Bonpochl k 3awmTe nabopatopHoi paboTbl.

1. CocTaB 1 CTPOEHUE aTMOCheEpbI.

2. 3arps3HeHune aTtMocaiepbl, BULbl 3arpsi3HEHNS: eCTECTBEHHOE, aHTPOMNOreHHOe, MECTHOE, PermoHanbHoe, rnobansHoe.
3. OCHOBHbIE MCTOYHWKM 3arpsi3HEHUSI aTMOCHPEePHOro BO3ayXa.
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NabopatopHas paboTa "OnpeneneHne pacTBOPEHHOrO B BOAE kucnopoaa”.
CopepxaHue nabopatopHoli paboTbl: 03HaKOM/IEHNE C METOAOM OnpeAeneHns KUCNopoaa, pacTBOPEHHOro B Bo4e
(MmeTopoom BuHknepa).

Bonpocebl k 3awute nabopaTtopHoit paboTbi:

1 Okonornyeckne nNpobnembl BOOOMONb30BAHNS.

2 3arpsiaHeHvie NoBEPXHOCTHbIX BOAOEMOB. Buibl 3arpsisaHeHUs MOBEPXHOCTHbIX BOA.

3 Mpouecchbl, BIUsOWME Ha COgepPXaHNe PaCTBOPEHHOIO KUCNOPOa B BOLE.

4 Knaccudprkaums Bog B 3aBUCUMOCTY OT COAEPXaHNS PACTBOPEHHOMO KUCNOPOAa.

5 OcobeHHocTM oT6opa Npob BOAbI ANS ONPEenENeHNs COLepPXaHMs pacTBOPEHHOro knucnopoaa. CylwHoCTb MeToaa
BuHknepa.

NabopatopHas paboTta "lMepMaHraHaTHas OKMCNSieMOCTb BOAbI".

ConepxaHue nabopaTopHoi paboTbl: 03HAKOMIEHUE C METOLOM OMNPEAENEHNs NepMaHraHaTHOM OKUCNSIEMOCTU BOAbI
(meTonom Kybens).

Bonpochl k 3awmTe nabopatopHoi paboTbl:

1 Xvmunueckoe notpebneHune kncnopona (XrK).

2 MepmaHraHatHas 1 buxpoMaTHast OKUCNSIEMOCTb BObI.

3 Knaccndomkaums npmpoaHbIX BOA, B 3aBUCUMOCTM OT BennynHbl XK.

4 CywHocTb MeTona Kybens.

NabopatopHas paboTa "OnpeneneHne XecTkocTh Boabl".

ConepxaHune nabopatopHoii paboTbl: 03HAKOMIIEHNE C METOLOM ONpeaeneHns obLLein XeCcTKOCTM BOAbI.
Bonpocebl k 3awute nabopaTtopHoii paboTbi:

1 XKecTKOCTb NPUPOAHbBIX BOA, €LNHULBI XECTKOCTH.

2 Buabl xectkocTu: kapboHaTHas, HekapboHaTHasi, ycTpaHsiemas, HeycTpaHsiemasi, 0blas XeCcTKoCTb.

3 Knaccudpukaums npvpoaHbiX BOA MO BENVNYUHE XECTKOCTH.

4 Cnocobbl ycTpaHeHMst XeCTKOCTY BOAbI.

Na6opatopHas pabota "OnpeneneHune obLel Weno4yHocT Boabl".

CopepxaHne nabopatopHoli paboTbl: 03HAKOM/IEHWE C METOAOM onpeaeneHunst obLei WwenoYHoCTM BOAbI.
Bonpocebl k 3awute nabopaTtopHoit paboTbi:

1 LLlenoyHoCTb NPUPOAHbBIX BOL.

2 Obwas n kapboHaTHas WeNnoYHOCTb BOAbI.

3 CyWHOCTb TUTPUMETPUHECKOrO MeTOAa ONpeneNeHNs Weno4YHOCTU NPUPOAHBIX BOL

4 MNpouecc 3aKnCneHns NoBepPXHOCTHbLIX BOLOEMOB.

NabopatopHas paboTa "OnpeneneHne coaepxaHns 0CTaTO4HOro Xopa B Boae".

CopepxaHue nabopatopHoli paboTbl: 03HaKOM/IEHVE C METOAOM OrnpeAeneHns CoaepXaHus 0CTaTo4YHOro xiaopa B BoLe
nocne eé nesnHMULUMPOBaHUS.

Bonpochl k 3awmTe nabopatopHoi paboThbi:

1 ToKCMYHbIE NPMMECU B NUTLEBOI BOLE: MCTOYHWKIN MOCTYMNNEHNS, METOLbI KONMMYECTBEHHOIO ONPEaEneHns.
2 XnopvpoBaHve BOAbl; peakuuu, NpoTeKaolwme npu XnopupoBaHnu.

3 MNoTeHumanbHasa akonornyeckas onacHoOCTb XN0PUPOBAHUS BOAbI.

4 lonomeTpuyeckuii MeToa onpeneneHns coaepXaHns 0CTaTo4HOro Xopa B BOe.

5 AnbTepHaTnBHbIE MeTOAbI 06e33apaxmBaHUS BOAbI.

NabopatopHas paboTa "KncnoTHOCTb NoyBbI".

CopnepxaHue nabopaTopHoi paboTbl: 03HAKOMIEHUE C METOLOM OMNPEAENEHNs akTyanbHON, OBMEHHON 1
rMOPONUTNYHECKOIA KNCNOTHOCTA NMOYBbI.

Bonpocebl k 3awute nabopaTopHoii paboTsi:

1 Bubl KNCNOTHOCTY MOYBbI.

2 dakTopbl, 06ycnoBnMBaOWME akTyanbHy0, 0BMEHHYIO, TMAPONUTUHECKYH KUCNOTHOCTD.

3 MeTogpbl onpeneneHnsa KMCIOTHOCTM NOYBbI.

2. TectupoBaHue

Tembl 10, 11

Mprmepbl TECTOBBLIX 3aaHni
1. Okonorus - aTo Hayka

+: 0 B3aMIMOOTHOLIEHNM OPraHM3MoB Mexay coboii 1 ¢ okpyxatolei cpeaoi (B TOM Yncne MHoroobpasune B3arMOCBA3ei
WX C OpyrumMm opraHmaMamm n coobuiectsamm)

-1 0 XXUBOTHOM MUpe

-1 0 3eMHO aTtMocdpepe, ee CTPOEeHUKN, CBONCTBaX M NPOUCXOASLMX B HE npoLieccax
-1 0 3aKOHax B3aMMOOTHOLEHNS Buocdepbl U YeNOBEYECTBA, YeTOBEYECKMX NOMYNsLMiA
2. KT0 13 Huxe nepeyvmncneHHbIX y4eHbIX BBEM B HAyKy TepMUH "skonorns"?

-: B.BepHanckui

+: 9.l'ekkenb
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-2 A.-TeHcnm

-2 KO.Inbunx

3. B coctae atMocdbepbl BXOANT ...

+: Tponocgepa

- rmgpocgoepa

-: nepocdoepa

- nuTocdoepa

4. Brocgepa oTHoCUTCS K

+: rnobanbHol aKkocucTeMe

-1 Me303KocucTeMe

-1 MUKpO3KoCcUcTeEME

-1 MaKkpoakocucTeme

5. Yrnepon BbIXOLMT U3 KPYroBOpOTa BELECTB, 06pa3ys 0cafoyHble Nopoabl, B OOpME ...
-1 Cynbgpara Kanbuus

- HUTpara Kanbuus

+: kapboHaTa kanbLus

-1 cynbgouaa kanbums

6. CywHocTb yyeHus B. BepHaOckoro 3akno4yaercs B ...

-: BbIAENEHNM FMaBHbIX 9KONOrMYECKUX npobnem

- BblAENEHNN OCHOBHbIX COYHKLIMIA NUTOCEpD

-: MPV3HaHUM UCKNIOYNTENbHON PONv NoYBbl B NpeobpasoBaHum obnvka nnaHeTs

+ NPV3HAHUN UCKIIOYUTENBHON PONW XMBOTO BElWeCTBa, Npeobpasyolwero o6auk niaHeTs
7. Cnctema, cocTosLwas n3 opraHn3mMoB pasHbiX BUAOB U cpebl 0buTaHus, ocywecTenstowas 0bMeH BeWeCcTBOM 1
SHepruen Mexay HUMK -3T70

+: aKocucTema

-: 6moueHo3

-1 aKoTon

-: BroreoLeHo3

8. MNpouecchbl, xapakTepHble AN NPUPOLHbLIX 9KOCUCTEM:

-: NPOAyLMPYET 1 pacxomyeT ANOKCUL yrnepoaa npu CXuraHnm MCKonaemoro Tonnmea

-: noTpebnset n npeobpasyeT aHEPru0 NCKONAEMOro UK SAEPHOro TONMBa

-: pacxomyeT 1 npeobpasyeT opraHn4eckoe BewecTso 6e3 HakonneHns

+: monyyaeT, npeobpasyeT, HaKanIMBaeT COMHEYHYIO SHEPT IO

9. [pynna opraHvW3MoB, NPeACTaBUTENN KOTOPOI B BUOreoLieHo3e HaunHaoT npeobpasoBaHne CONHEYHON aHepriu,
HasblBaeTCcs

-I peLyueHTamu

-I KOHCymMeHTamm | nopsioka

-: KOHcymeHTamm 1 nopsiaka

+: mpoayueHTamu

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

-2 MEHblLUE, YEM Ha MocneayLeM

-I NOCTOSIHHO MEHSIeTCS

-1 XapakTepmayeTcs NOCTOSHCTBOM

11. NepBOMCTOYHNKOM 3HEPTM B MPUPOLHBIX HA3EMHBIX 9KOCMCTEMAX M arpoaKOCMCTEMAX SABNSETCA(IOTCS). ..
-1 YenoBeK

-: pacTeHus

+: ConHue

-: Bemns

12. Ecnn coobLwecTBO CyWECTBYET B ONTUMaNbHbLIX YCNOBUSX CPeAbl, TO OHO ...

-: HE MMEET MPEMMYLLECTB Nepes ApyriMu cooblecTeamu

-2 HEe KOHKYPeHTOCcnocobHo B 6opbbe ¢ apyrumMmn coobluecTsamm

-: XapakTepuayeTcs yrHeTEHUEM XN3HEAEeSTENbHOCTY

+! IMeeT NpeuMyLLecTBa nepeq Apyrumm coobwectsamm

13. MoHsTME 0 NUMUTUPYIOLLKX hakTopax paspaboTan

-1 K. Tumnpsases

+: B. Wendpopa
- H. Pelimepc
- b. KommoHep
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14. CBOICTBO BMOOB NpucrnocabnmneatbCcs K TOMy UKW MHOMY AvManasoHy konebaHuii chakTopa cpenbl - 370...
+: 3KOnornyeckas nnacTm4yHoCTb

-1 aKonornyeckoe TpebosaHue

-1 9KONnornyeckuin pag

-1 sKonornyeckas Huwa

15. Monynsums - 3T0 COBOKYNHOCTL 0Cobeil ...

-1 aByXx 61n3kmx no TpebosaHmsaM Kk BMOTOMY BULOB, MPOXUBAOLWMX HA ONPELENEHHOM TeppUTOpUN
-1 pasHbIX BUOOB, CBA3AHHbIX NULEBLIMU B3aUMOLENCTBMAMM

-: pasHbIX BUAOB, NPOXMBAOWMX B Npefenax obLel TeppmuTopum

+! 0OHOro BMAa, KoTopas obnanaet oblWMM reHOOHLOM 1 3aHUMAET ONPEAENEHHYIO TEPPUTOPWIO
16. lNpoMblwneHHas (MHXeHepHas) SKonorus...

+: U3y4aeT BNUsSIHNE NPOV3BOACTBEHHON OEATENBHOCTU Ha NPUPOLY W BAVSIHWE NPUPOLHBIX YCIOBUIA HA
CPYHKLIMOHVPOBaHWE NpeanpusThii

-: BblSiBNSieT 0bLme 3aKOHOMEPHOCTU OPraHn3aLnmn XnsHu

-1 ccnemyeT OCHOBbl B3aUMOLENCTBMA opraHmama 1 cpefbl

-1 U3yyaeT CTPYKTYPY U AUHAMUKY aHTPOMO3KOCUCTEM

17. Skonornyeckoe M1MpPOBO33pPEHNE CMELManMCToB BblipaxaeTcs Yepes NpopecCnoHanbHblii BKNaa B ...
+: ONTUMMN3ALMIO B3aMMOOTHOLIEHUIA B cucTeMe "obLecTso - npupoaa”

-1 HAUWOHasIbHblE 9KONIOrM4yeckme NPoekThl

-1 MakcmmasnbHoe 1Ccrosb3oBaHe npupoabl

- MexyHapoaHble 3KONOrMYyeckmne npoekThbl

18. JlokanbHble O4UCTHbIE COOPYXEHNS NpefHa3Ha4yeHbl ans

+: 00€3BPEXVBAHUS CTOYHbIX BOL

-! anbHENWero NCnonb30BaHNS CTOYHBIX BOA, B MUTLEBOM BOLOCHAGXEHUN

-1 CMNONb30BaHNS CTOYHbIX BOL, B MAPOCUNIOBbIX YCTAHOBKAX

-1 CMELLEHNS CTOYHbIX BOA C YCNOBHO ? YACTbIMU CTOYHLIMW BOLAMM

19. Hanbonee coBeplueHHbIMM annapaTtamm O4MCTKM ra30B OT B3BEWEHHbIX B HMX YacTWL, MbIM U TyMaHa SBNSHOTCS ...
-: MeHHble annaparsbl

-1 ad3pOTEeHKMN

-1 TKaHeBble UNbTPBI

+: SNEKTPOPUNIBLTPbI

20. [1ns o4nCTKM TOMOYHOrO rasa oT AMoKcuaa Cepbl MOryT ObiTh NCMONb30BaHbI CyNbgpUT KanbLUs, U3BECTb 1 KACNOPOL
BO3yxa, Npu 3TOM 0b6pasyeTcs ...

- rMapoKcua, Kanbuus

-: Brokanbumi

+: runc (cynbpat Kanbuus)

-1 Xnopua kanbums

21. OcaxaeHune yacTul, Nblan oL NeiCTBMEM LeHTPOOEXHbIX CUM U CUMbI TSXKECTU NIEXUT B OCHOBE paboTsl...
-1 TyMaHoynosurtenen

+: CYXMX MnblieynosmTenemn

-1 MOKpPbIX Mbineynosutenen

-1 3NEeKTPOoPUNbLTPOB

22. K anbTepHaTMBHbLIM UCTOYHMKAM SHEPrnN OTHOCSTCS

-1 U3BECTHSK

-1 MPUPOLAHbIN ra3d

+: Bro3aHeprus

+: COMHeYHas aHeprms

-I HePTb

23. Okonoro-61MonorMyeckoe 3Ha4YeHe 030Ha Kak KOMMOHEHTa aTMOCCDePbl 3aKYaeTCs B €ro CNOCOBHOCTH ...
-: NOBbIWATbL CTAbUNBLHOCTbL KMCNopoaa

- HEMTpann3oBatb KNCNOTHbIE OCaaKN

+: nornowarb ynbTpaguonetosoe nsnyyeHne ConHua

-I CTUMynMpoBaTb 06pa3oBaHme LOXAEBbIX 00NakoB

24. Huikenb, XpoM, NonuxnopbrudeHnnbl SBASIOTCS ...

-: MHrMbrTOPaMM

+: KaHuUeporeHamu

- IMMyHOMOAynaTopamu

-1 CTUMynaTOpamm

25. HeobxoanMbIM YCRIOBMEM A5 YCTAHOBIEHWUS 3Konorndecknx Hopmatmneos MAB nnn MAOC sensietcs.
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+: MHBEHTapM3auns UCTOYHNKOB BPEOHOro BO3OENCTBMA HA OKPYXatoLlyto cpeny
-1 0BLWECTBEHHbIN 9KONOrMYecKuii KOHTPONb 3a paboTol NpeanpUATHA

-1 9KONOrnyeckoe cTpaxoBaHue obbekTa BO3AENCTBUS HA OKPYXatoLyo cpeay

-1 9KONnornyeckoe ayaMpoBaHue npeanpusaTumi

3auer

Bonpocsbl k 3a4ety:

. Mpenmet n 3apayn akonorum. CTpyKTypa 9KONornn. VIcTopus CTaHOBNEHNS 9KONOrMW Kak HayKW.
. MonynsiunoHHO-BMAOBOI YypoBEHb Bronornyeckoi opraHuaauuu. Monynsumm.

. OKOCMCTEMHbI YPOBEHb. JKONOrMYeCKne CUCTEMBI.

. OCHOBHbIE 3KOnoOrMyeckme OakTopbl cpenbl.

. JInmnTnpyiowme aKonormyeckne goakTopbi.

. Obwas xapaktepuctuka 6uocgepbl. OCHOBHbIE cBoCcTBA Brocdepsl. YueHue BepHanckoro.
. OBontoums buocdepbl. Hoocdepa.

. KpyroeoporT BelwwecTts B 6uocdepe

. BnocoumnanbHas npupoaa YenoBeka v 3KONOruUs.

10. Jemorpacpuyeckune npobnembl nnaHeTbl 3emis

11. Knaccndomkaums 0OCHOBHbIX BUAOB aHTPOMOreHHbIX BO3AENCTBUIA Ha aTMocdepy

12. [nobanbHble U pervoHasbHble 3KONorMyeckne NocneacTsmns 3arpsasHeHns atmocdepsl. HapylueHrne o30HoBoro cnos
3emnu. ObpasoBaHne cMora B ropoickoi atMocdoepe. MapHMKoBbIN 3dodpekT. BbinaneHne KUCNOTHbLIX O0XAEN.

13. 3arpssHeHune rugpocdepbl. Buabl 3arpsasHeHmnst Boabl. OCHOBHbIE UCTOYHVKUN 3arpsi3HEHUS! MOBEPXHOCTHbIX U
NMoa3eMHbIX BOA.

14. Dkonornyeckme NOCNeACTBMS 3arpa3HeHns rmgpocdepsl. MictoweHne noa3eMHbIX U MOBEPXHOCTHbIX BOA,.

15. OCHOBHbIE BUAblI aHTPOMOreHHOro BO3AENCTBUSA HA NoYBYy. Buabl ncnonb3oBaHms noys. Opo3ums MoYB.

16. 3arpsi3HeHnsl NoYB NecTUUMaaMn N MUHepPanbHbIMU YO0BpeHNsSIMU.

17. 3arpsisHeHue buocchepbl 0TX04aMM NPOU3BOACTB U NOTPEBNeHNS.

18. dusnyeckoe n bronornyeckoe 3arpssHeHne bruocdepbi.

19. OkcTpemanbHble BO3AeNCTBUS Ha Broccpepy. BosneicTBme Ha Brocdpepy TEXHOrEHHbIX 3KONOrMYeckmx KatacTpod.
20. BnnsHwve ypbaHnsaumm Ha buocgepy.

21. BnusiHne MOHN3UPYIOLWETO N3NyYeHNsl Ha 0B bEKTHI OKPYXaKoLWen cpenbl.

22. 3arps3HeHmne oKkpyxaiolen cpefbl NoNULMKIMYECKUMIM apoMaTmyeckumm yrnesogoponamu (MAY) n guokcnHamm.
23. 3arpsisHeHue Brocdepbl TSXeNbIMA MeTannamu.

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

25. TpaHcnopT n okpyxawwas cpena. Metonbl 3awmutel aTMOCEpPHOro Bo3ayxa oT 0TpaboTaBLIMX ra30B aBTOMObMNEN
26. DHeprus - NOMCK NOAX040B, MPUEMNEMbIX A5 OKPyXatowe cpenbl U pa3Butus

27. HeTpaamumnoHHble MeTOabl NPON3BOLACTBA SHEPTUM

28. OKONOrM4ecKunii KpU3NC 1 NyTH BbIXOAA U3 Hero.

29. HopmmpoBaHue ka4ecTsa OKpyXarowein cpenbl.

30. MpupoaHble pecypchbl U UX Knaccuukaums.

31. OcHOBHble NPUHLMMbBI 1 HAMPaBAeHUs PaLMoHanbHOrO NPUPOLOMNONb30BaHUS.

32. MecTo 1 ponb NPUPOLHO-PECYPCHOrO NOTEHLUMAana B passutn 1 pasMeLleHnn NPoU3BOANTENbHbIX CUT.

33. OCcHOBHblE NPUHLMMBI 3KOHOMUYECKOr0 MEXaHU3Ma NpMpPOoaOoNonb30BaHMS 1 OXPaHbl OKPYXalowein cpeabl.

34. VICTO4HMKM 9KONOrnm4eckoro npaea.

35. [NocypapcTBeHHas aKonormyeckas akeneptuaa. OKonormyecknii KOHTPOb.

36. [ocynapCTBEHHbIE OpraHbl OXpaHbl OKpyXatolwel cpeap.

37. OueHka Bo3aelicTems Ha okpyxatowyio cpeny (OBOC) n akonornyeckas skcneptusa.

38. DKONormyeckuin MEHeOXMeHT, ayanT u ceptudomkauns.

39. BKONOrM4ecKnin MOHUTOPWIHT.

40. DKONOrM4ecknini KOHTPOIb 1 OBWECTBEHHbIE 3KONOrMYECKNE BUXEHNS.

41. Opnaonyeckas OTBETCTBEHHOCTb 3a 3KOOrMYeCcKe NpaBoHapyLEHUS.

42. OCHOBHble HanpasneHNs NHXEHEPHON 3alnThl OKpyXatowwen cpebl. BuotexHonorus.

43. ManooTxogHble 1 pecypcocbeperatowme NpoM3BoacTsa.

44. 3awmta atMocgepbl OT 3arpsa3HEHNIA.

45. 3awmTa rugpocgpepbl OT 3arpsA3HEHUI.

46. 3awmTta nuTocdepbl OT 3arpasHEHNI.

47. 3awmTa okpyxaroulei cpeapbl 0T 0TXOLOB MPOM3BOACTBA U NOTPebNeHNs.

48. BOTeXHONOrM4eckre NPOLLECChI: O4MCTKA CTOYHBIX BOA, YTUAN3ALMS TBEPAbIX ObITOBBIX OTXOL0B, BOCCTAHOBNEHNE
3arps3HEHHbIX NoYB

49. MexayHapoaHoe COTpyAHMYeCTBO B 061acTy 3alUMThl OKpyXatowei cpeabl.
50. OcHOBbI 3Konornyeckoli 6e30MacHOCTU 1 KOHLENUMS YCTOWYNBOrO passnTtus Poccun.
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6.4 MeTtoouyeckue matepuansbl, onpepensitollue npowuenypbl oLeHMBaH1Ms 3HaHUA, YMeHUn, HaBbIKOB U (UNK)
onbiTa fesATeNbHOCTU, XapaKTepu3yloLLLuX 3Tanbl oopMMpoBaHMA KOMMNEeTeHL,UI

B K®Y pelicteyeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKN 3HaHUIA obydatowmxcsi. CyMMapHo no ancumnnuHe (Moaynio)
MOXHO nony4nTe Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekywas paboTa oueHnBaeTcs B 50 6annos, ntoroeas
goopma KoHTpons - B 50 6annos.

[ng 3ayéra:

56 6annos 1 bonee - "3a4TeHO".

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

Lna ak3ameHa:

86 6annos 1 bonee - "OTNMYHO".

71-85 6annos. - "xopolo".

56-70 6annos - "yooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HAaHUN, YMEHUIN, HaBbIKOB U (UK) onbiTa Artan | Konnyectso
KOHTpOnNs LesTeNbHOCTU, XapaKTepu3yoLLMx atarnbl opMUpPOBaHNSA KOMMNETEeHLUN 6annos
Cemectp 1

TeKyLLUiA KOHTPONb

Na6opatopHble B ayautopum, ocHalwéHHOM CooTBETCTRYOWMM 060pyaoBaHMeM, obyyatolmecs
paboTbl NPOBOAST y4e6Hble 3KCMEPVMEHTLI U TPEHUPYIOTCS B MPUMEHEHUN 1 20
NPaKTUKO-OPVNEHTNPOBAHHbIX TexHoNormin. OLEeHVBAKOTCS 3HaHVe MaTepuana u
yMeHVe NPUMEHSITb ero Ha NPaKkTVKe, yMeHWs 1 HaBbiKu No paboTe ¢
060pyoBaHVEM B COOTBETCTBYIOWEN NPeaMeTHON obnacTy.

TecTupoBaHue |TecTMpoBaHMe NPOXOAUT B MMCbMEHHON hopme nnm C NCNONb30BaHNEM
KOMMbIOTEPHBIX cpeacTs. Obyyarowminca nonyyaeT onpeaenéHHoe KONM4ecTBo 2 10
TECTOBbIX 3a4aHuii. Ha BbiNnonHeHre BblaenseTcs OUKCMPOBaHHOE BPEMS B
3aBMCMMOCTM OT Konm4yecTsa 3agaHuin. OueHka BbICTaBNsAeTCs B 3aBUCUMOCTM OT
npoueHTa NPaBWibHO BbINOMHEHHbIX 3a4aHWA.

MucbMeHHas  [Obyyalowmecs nonyyatoT 3a4aHue MO OCBEWEHNIO ONPeLEeNnEHHbIX TEOPETUYECKMX
pabota BOMPOCOB MW peleHmnio 3aaady. PaboTa BeINONHSAETCS NMCbMEHHO U caaétcs 3 12
npenonaeatento. OLEeHNBAOTCS BNafeHne MaTepmanom no Teme pabotol,
aHanmnTnyeckme CI'IOCO6HOCTI/I, BnageHne metogamun, yMeHmna 1 HaBblkK,
HeO6XO,D,I/IMbIe ONs BbIMNONHEHNS 3a0aHWNA.

KoHTponbHasa |KoHTponbHas paboTta NpPoBOAMTCS B Yackl ayauTopHoi paboTel. Obyyatowmecs
pabota nonyyarT 3aLaHus Ans NpoOBEPKU YCBOEHUS MPOMAEHHOro MaTepvana. Pabota 4 8
BbINONIHAETCS B MMCbMEHHOM BULE U coaétcst npenogasatento. OueHnBaTcs
BNafeHne maTepranom rno Teme paboTbl, aHANUTUYECKME CNOCOBHOCTM, BNafeHve
MeToLaMu, YMEHWS 1 HaBblKW, HEOOXOAMMbIE LS BbINONHEHUS 3a0aHUIA.

dk3ameH OK3aMeH HaueneH Ha KOMMAEKCHYIO NPOBEPKY OCBOEHUS OUCLMMNINHBI. OK3aMeH 50
MPOBOAWTCS B YCTHON UMW NUCbMEHHOI coopme no Bunetam, B KOTOPbIX
copepxatcsl Bonpochkl (3afaHusl) no Bcem TeMam kypca. Obydyatowemycst faértcsi
Bpems Ha noaroTosky. OueHnBaeTcs BNafeHme Matepranom, ero CUCTEMHOE
OCBOEHUE, CNOCOBHOCTb MPUMEHSTL HYXXHbIE 3HAHWS, HABLIKU U YMEHUS NP
aHanuase NpobneMHbIX CUTyaUnin 1 PeeHN NPaKTUYECKNX 3aAaHNiA.

CemecTp 2
TeKyL i KOHTPOb

NabopatopHble (B ayantopun, ocHaWEHHON COOTBETCTBYIOWMM 060pyaoBaHMEM, oByyatowmecs
paboTbl NpPoBOAST y4ebHbIE 3KCNEPUMEHTbI U TPEHUPYIOTCS B NPUMEHEHNN 1 25
NPakTUKO-OPUEHTUPOBAHHBIX TexHonoruin. OLeHnBatoTCS 3HaHWe matepuana u
YMEHUE NPUMEHSITb ero Ha NpakTMKe, yMEeHNs 1 HaBblku No paboTe ¢
obopynoBaHMEM B COOTBETCTBYOLEN NPeaMeTHOR obnacTu.

TecTupoBaHue |TecTMpoBaHUE NPOXOAUT B NMCbMEHHON DOPME UM C UCMONb30BAHNEM
KOMMbOTEPHbIX cpencTs. Obyvatowmincs nonyyaet onpenenéHHoe KONnM4ecTBo
TECTOBbIX 3aaHuli. Ha BbINONHEHWE BblOENSETCS (OUKCMPOBAHHOE BPEMS B
3aBMCUMMOCTHM OT KonnyecTsa 3amtaHuii. OLeHKa BbICTABASETCS B 3aBUCMMOCTY OT
NPOLEHTA NPABWUILHO BbINONHEHHbIX 3a4aHNIA.

3auert 3a4éT HaueneH Ha KOMMJIEKCHYIO NPOBEPKY OCBOEHUS ONCLMMIINHGI. 50
Ob6yuatowmiics nony4aeT Bonpoc (Bonpockl) nnubo 3anaHue (3afaHus) n Bpems Ha
noaroToBky. 3a4éT NPOBOAUTCS B YCTHOM, MMCbMEHHOWN NN KOMMNBbIOTEPHO
gopme. OueHrBaeTcs BNageHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CMOCOBHOCTb MPUMEHSITb HYXXHble 3HaHMSI, HAaBbIK U YMEHWS Mpu aHanuae
NPOBNEMHBIX CUTYaLMA N PeLleHN NPAKTUYECKNX 3aaaHWiA.

N
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7. NepeyeHb OCHOBHOW U [ONONHUTENLHOM Y4eOHOW NUTepaTypbl, HEO6XOAUMOW ANt OCBOEHUS AUCLUMINHDI
(mopynsi)
7.1 OcHOBHasi nuTeparypa:

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

2. Mnunka H.J1. Obwas xumuns: yuebHmk ons 6akanaBpoBs, CTyn. HEXMM. crel. By3oB / nog pea. B.A. Monkosa, A.B.
Babkosa. - 18-e nsna., nepepab. n gon.. - Mockea : KOpaiit, 2012. - 898 c. - (Bakanasp). - Bubnuorp.: c. 886.. - ISBN
978-5-9916-1148-0; ISBN 978-5-9692-1112-4. (100 2k3.)

3. MnnHka H.J1. Obwas xumns: yueb. nocobue ons Hexum. cnel. By3oB / nog pea. A.V.Epmakoga. - 30-e n3g., ucnp.. - M.
: Nuterpan-Mpecc, 2010. - 728 c. : un. - bubnwnorp.: ¢. 704-705. - ISBN 5-89602-017-1. (103 ak3)

4. Pasymos B.A. 9konorus : y4eb. nocobue / B.A. Pazymos. ? M. : UHDPA-M, 2018. ? 296 c. ? (Bbicwee obpasoBaHue:
Bakanaspwuar). - 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 obpasosaHne: bakanaspuart) (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'. iBaHoB, O.H. eBa. - Mocksa : KYPC: HALL MIH®PA-M, 2014. -
560 c. - ISBN 978-5-905554-40-7 - Pexum poctyna: http://znanium.com/bookread.php?book=421658

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

3. KoposuH H. B. Obwas xumus [TekcT] : yuebHuk ans By3os / H. B. KoposuH . 9-e n3ga., nepepab .Mocksa : Boicwas
wkona, 2007 . 557 c. (Mobenntens KoHkypca y4ebHukoB) .? Mpun.: ¢. 535-542 . Mpucp 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.,
XapwutoHoBa E.A. - Ha6. YenHbl: HYWN KDY, 2016, 35 c. (200 3K3. Ha Kad. XMMUW 1 3KONOrnK)

5. Okonorus.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 MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHON ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS BUCLUMIMHBI (MOOYS)

OcHoBbl xuMun. NHTEpHET-y4ebHUK. - http://www.hemi.nsu.ru/

Poccuiickoe akonornyeckoe goenepanbHoe nHgoopmaumonHoe areHtcteso MNP Poccuum - hitp://www.refia.ru/
Xumnyeckuin cpakynbtetr MI'Y. Metoaoudeckue matepuansi. - http://www.chem-astu.ru/chair/study/genchem/
OneKTpoHHble pecypcbl Xnummnyeckoro nHetutyta KAY. - hitp://www.kpfu.ru/main_page?p_sub=12946

9. Metoonueckue ykasaHus onsi o6yyaroLLMXCs NO OCBOEHUIO AUCLMIMIIMHBI (MOayNS)
Bug pabot MeToaounuyeckue peKkomeHgauum

nekumum B xo4e NeKUMOHHbIX 3aHATUIA PEKOMEHOYETCS TIWATeNbHO KOHCMEKTMPOBATL N3yYaeMbli
matepuan. Cnegyet obpailaTb BHUMAHUE HA TEPMUHbI, (DOPMYTIMPOBKI, pacKpbiBatoWme
COLEepXaHune Tex NN NHbIX MPOLLECCOB, MEXAHU3Mbl XVMUYECKNX peakLnii, HOMEHKNATYPY
COEOMHEHNI, NPAaKTUYECKYI0 3HAYMMOCTb M3y4aeMblX BOMPOCOB.Hannume xopownx coBCTBEHHbIX
KOHCMEKTOB NEKLWMI - BAXHOE YCOBME YCMELIHON NOArOTOBKU K 9K3aMEHY.

nabopatopHble | PaboTa Ha nabopaTopHbIX 3aHATMSIX NpeanonaraeT BoiMONHEHNEe SKCNepUMeHTanbHOM YacTy,
paboTbl aHanus 1 ogPopMIIEeHNEe NONy4YeHHbIX Pe3yNbTaToB, 3alWmnTy nabopaTopHoO paboTbl, aKTUBHOE

yqactue B auckyccusix. Mpw nogrotoeke k nabopatopHbiM pabotam cnegyeT UCnonb30BaTh

MeToandeckmne ykasaHua no gucunnnmHe, Kotopble BblAaloTCA Ha 3aHATUA B 31IEKTPOHHOM BUae B

KOMMbIOTEPHOM KNiacce nnv B 6yMaxkHOM UCMOMHEHNM B 0BbIYHON ayanTopun.

K BbINOMHEHWMIO 9KCMEPUMEHTAIbHOM YacTW CTyEHT A0MycKaeTCs Nocne KONnoKBMyMma, nporpamMmma

KOTOPOro U3N0XeHa B METOANYECKMX YKasaHUsx K nabopaTopHbiM paboTtam.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PerncrtpaumoHHbin Homep 10289259919
Crpanunua 23 13 26.

o



Mporpamma aucumnnvHbl "Xumnsa n akonorua"; 22.03.01 MaTtepuanosefeHve 1 TeXHONOrmM Matepranos; OOLUEHT, K.H. (aoueHT) Mudpraxos
M.H. , Begywuii Hay4HbIl COTPYOHUK, K.H. ®asynnvH [O.1.

Bup pabot MeTtoaunyeckue peKkomeHaauum

camocTosTenbHas | CamoctosTenbHyto paboTy cneayeT HayaTb cpasy Xe rnocine NepBoi NeKUMM 1 Noy4YeHns

pabota y4eBHO-MeToAMYecknx matepranos. KOHTponb pesynbTaToB BHeayAMTOPHOV CaMOCTOSITENbHOM
paboTbl Ha Y4eBHbIX 3aHATUSX MOXET MPOXOANTb B YCTHO, MUCbMEHHOI U CMeLaHHo oopMe.
CamocTosTenbHas pabota CTyAeHTOB Mo Kypcy Bko4aeT B cebsi npopaboTky 1 yCBOEHMe
KOHCMEKTOB NeKLUIA; 3yyeHne y4ebHOM 1 MeToAMYeCKOol NTepatypbl, BKIOYas
MHPOPMaLVOHHbIe 06pasoBaTeNbHbIe PeCcypChl (3NEKTPOHHbIE YYEOHVKU U METOANYECKUE
nocobus); NoAroToBky k nabopatopHbIM paboTam 1 0GOPMIEHNE OTHETOB; PELIEHNE 3aaY U
BbINOSIHEHMNE YNpPaxXHeHWii N0 OCHOBHbLIM pasaenam kypca. MNpu caMocToATENbHOM peLeH 3aaay
HY>XHO 060CHOBbIBATH KaXAbli1 aTan pelweHns .PelweHre 3agay AaHHOro TUna Hy>XHO NpoaonXaTb
[0 NprobpeTeHnst TBEPAbIX HABLIKOB B VX peleHun. PeweHunst npy HE06X0AMMOCTMN HYXXHO
COMPOBOXAaTb KOMMEHTAPVSIMU, CXEMaMU U PUCYHKAMU, YPABHEHUSAMU XUMUYECKUX PeakLUmit.

TecTMpoBaHue | B TecToBbIx 3aLaHUsIX B K&XA0M BONPOCE U3 NPeLCTaBNEHHbIX BAPUAHTOB OTBETA NPaBUIIbHbIN
TONbKO 0uMH. Ecnn Bam kaxeTcs, 4To npaBunbHbIx 0TBETOB Honblue, BolbuparTe TOT, KOTOPbIA, Ha
Baw B3rnsn, Hanbonee npasuibHbIA. Hy>XXHO ocTaBuTb BpeMs Ans NPOBEPKU CBOEN paboThl, 4TOO6bI
3aMeTUTb U UCMPaBUTb siBHble OWKNBKN. CTPEMUTECH BLINONHWUTL BCE 3aAaHns TecTa.

NMNCbMEHHas lMncbMeHHble p8.60TbI npoBOoOATCA NO nHOMBMUAYyanbHbIM 6unetaM. MNM1McbMeHHble pa6OTbI BKNO4akoT

pa60Ta KakK Teopetmn4yeckme BonpocChl, Tak n 3agaym rno oCHOBHbIM pa3nenam Kypca. I'Ipm noaroToBke K
3aHATUAM C pelleHneM 3anay MoxXeT I'IOTpe6OBaTbCS| KanbKynsaTop. ﬂpvl BbINONMHEHNN MNCbMEHHbIX
3aaHun CTyOEeHT OO1XKeH NPpoaeMOHCTPUPOBATb YMEeHE NPpon3BOANTb XMMNYECKNE pacHeThl,
COCTaB/ATb ypaBHEHUA peaKLl,VIIZ, 0O BSACHSTL nony4eHHble pe3ynbTaTthl.

KoHTponbHas | KoHTponbHas paboTta BktoYaeT pacyeTHbIe 3a4a4n No OCHOBHBIM pasaenam Kypca, MpoBoamTCs

pabota no nHAvBUAyanbHbIM 6BuneTam. [Mpu NOArOTOBKE K 3aHATUSIM C PELIEHMEM 33434 MOXET
notpebosatbcs kanbkynsTop. KoHTponbHas pabota npoBOAUTCS MO TEOPETUYECKOMY MaTepuany,
KOTOPbI Bbin N3y4eH Ha Nekunsx 1 Ha nabopaTopHbIx paboTax.

aK3aMeH Mpw NoaroToBke K aK3ameHy HeoOX0AMMO OnMpPaTbCs, NPexie BCero, Ha KOHCMEeKTbl NeKUuii, a
TakXe Ha UCTOYHUKMW, KOTOpble ObiNy MCMoNb30BaHbl NPY NOAroToBKe K nabopaTopHbIM paboTtam,
OMpocy 1 TeCTMPOBaHMIO. DK3aMeH NPOBOAMTCS Mo buneTtam, B KaxXaoM Gunete cooepXuTcs no
[lBa TEOPeTNYEeCKUX BOMpoca U fiBe 3a4ayu no nporpamme kypca. HakaHyHe ak3ameHa
NPOBOANTCS KOHCYNbTaLMUS.

3ayet Lns nogroToBkM K 3a4eTy Mo TEOPETUYECKOMY KYpPCY HEOBX0aMM, NPeX e BCEro, XOPOLLMii
COBCTBEHHbI KOHCMEKT nekumnidi. Kpome Toro, y cTyaeHTa LOMKEH BbiTb XOpownii y4ebHMK 1nu
KOHCMNEKT NnTeparypbl, NPOYNTAHHON MO yKasaHuio npenogasarens B TedeHme cemectpa. Cnenyet
TakXxe onnparbcsa Ha MCTOYHUKK, KOTOPbIE ObINN UCMONb30BaHbI npn noaroTtoBeke K naéopaTopHuM
paboTam, onpocy 1 TeECTUPOBAHUIO

10. MepeveHb MHGOPMaALMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBIEHMN 06pa3oBaTeNbHOro
npouecca no gucuunauHe (MOAyno), BKNoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHns 1 MUHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

OcBoeHure aucumnnamnHbl "Xumusi n akonorns" npeanonaraeT UCrosib30BaHMe Celyowero NnporpaMmMHoro obecneveHuns
VNHCPOPMaLOHHO-CNPAaBOYHbIX CUCTEM:

OnepauwnoHHas cuctema Microsoft Windows Professional 7 Russian

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

Adobe Reader Xl

YyebHo-mMeToamYeckas nutepatypa ons LaHHOW ANCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
"ZNANIUM.COM", pocTyn K koTopoii npenoctasneH obyyatowmmes. SBC "ZNANIUM.COM" comepxut nponsseneHns
KPYMHENLWMX POCCUACKUX YHEHDBIX, PYKOBOAUTENEN roCy0apCTBEHHbIX OpraHoB, npenoaasaresnei BeayLimx By30B CTPaHbl,
BbICOKOKBaNMPULMPOBAHHbIX CMELManMcToB B pasnuyHbix cgpepax busHeca. ®oHn 61bnmoteku cpopMUpPOBaH C y4eTOM
BCEX M3MEHEeHU obpa3oBaTe/bHbIX CTaHAAPTOB U BKNOYAET y4ebHMKN, y4ebHble nocobus, yuebHo-MeToanyeckme
KOMMNeKChbl, MOHOrpadoun, astTopedeparsl, guccepTauunm, SHUMKIoNEeaMmn, CoBapu U CNpaBoYHNKN,
3aKoHOAAaTeNbHO-HOPMATUBHbIE AOKYMEHTI, CrieunanbHble Nnepnuoanyeckme n3aaHns n N3faHus, Bbinyckaemble
nspnatenbcTeamm By3oB. B HacToswee Bpems 95C ZNANIUM.COM cooTBeTcTBYET BCEM TpeboBaHUAM doenepanbHblX
rocynapcTBeHHbIX 06pa3oBaTenbHbIx CTaHAapToB Bbicwero obpasoBaHus (PFOC BO) HOBOro nokoneHus.
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YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHO cucTeme
NapatenbcTBa "JlaHb" , BOCTYN K KOTOPOW NnpenocTasneH obyyatowmmes. I6C NapatenscTea "MaHb" BkntoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenscTea "flaHb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
SNEKTPOHHbIE BEPCUU MEPUOLNYECKUX U3OAHWUIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 T'yMaHUTapHbIM Haykam. 96C
NapatenbcTea "JlaHb" obecneumBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 HayYHbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCVManbHOMY KONMYECTBY NMPOUIbHBIX HANpPaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKUX 1 CMEXHbIX MPaB.

YyebHo-MeToamn4eckas nutepatypa aasi aHHOW AUCUMMANHBI UIMEETCS B HANMYMK B 3NIEKTPOHHO-BMBNMOTEYHO cucTeme
"KoHcynbTaHT cTyaeHTa", LOCTyn K KOTOPO npenocTasneH obyyatowmmesi. MHoronpodunbHbIn obpasoBaTenbHblii
pecypc "KoHCynbTaHT CTyaeHTa" SBSieTCs 3aNEeKTPOHHOM 6ubnmoTteyHol cuctemoli (9BC), npenocTaBnsitoweid 4ocTyn
yepes ceTb VIHTEepHeT K y4ebHo nntepatype 1 OOMONHWUTENIbHBIM MaTtepuanam, NpuobpeTeHHbIM Ha OCHOBAHWUM NMPSMbIX
[IOroBOPOB ¢ npasoobnagatensiMu. MNofHOCTbIO COOTBETCTBYET TPeboBaHMSIM doeiepabHbIX FOCYAaPCTBEHHbIX
obpaszoBaTe/bHbIX CTaHLaPTOB BbiClero 06pasoBaHns K KOMMNEKTOBaHNIO BUBNNOTEK, B TOM YUCTIE SNEKTPOHHBIX, B
4acTn POPMMPOBAHNSA DOHLOB OCHOBHOW M OONONHUTENBbHOW NNTEpPaTypbI.

11. OnncaHue matepuanbHO-TeEXHUYeckon 6a3bl, HE06XOANMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTeNnbHOro
npouecca no gucuunianHe (Moaynto)

OCBOGHVIe ONCUNNNTINHDI "Xumung n akonoruns" npennonaraeT NCNnob30BaHMe cneuyrou.lero MaTepI/IaJ'IbHO-TeXHI/I‘-IeCKOI'O
obecrneyeHuns:

MynbTuMeguiiHas ayautopus, BMeCTUMoCTbio Gonee 60 Yenosek. MynbTumMenninHas ayamTopusi COCTOMT U3
WHTErPUPOBAaHHbIX MHXEHEPHbIX CUCTEM C €OVHOW CUCTEMOW YNPaBneHUsl, OCHaLEeHHas COBPEMEHHbLIMU CPeLCTBaMM
BOCMPOU3BEAEHS U BU3yanusaumm noboli BULEO 1 ayano MHGOpMALLUK, MOMYYEHUS N Nepefaqn SNeKTPOHHbIX
LOKYMEHTOB. TMnoBas KOMNNekTauns MynbTUMEOUAHOM ayouToOprn COCTONT M3: MyNIbTUMELNAHOIO NPOEKTopPa,
ABTOMATU3VPOBAHHOMO NMPOEKUMOHHOMO 3KPaHa, akyCTMHECKON CUCTEMbI, & TAKXKE UHTEPAKTUBHOMN TPUOYHDI
npenogasaTens, BKIoYaWwen Ta4-CKpYH MOHUTOP C AMaroHanblo He MeHee 22 AioMOB, NEPCOHaNbHbIN KOMMbIOTEP (C
TEXHMYECKMMU XapakTepucTnkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHbepeHLU-MNKpOdOoH,
6ecnpoBoaHO MUKPOGOOH, 610k ynpasneHns obopynoBaHnem, nHtepdericel nonknodenms: USB,audio, HDMI.
NHTepakTmBHas TpnbyHa npenonaBatens SBASETCS KIHOUYEBbIM 9/IEMEHTOM yrpaBneHus, 06 beAUHSAIOWMM BCe YCTPONCTBA
B €OMHYIO CUCTEMY, U CNYXWT NMOMHOLEHHbIM paboynm MecToM npenogaeartens. [Npenonasartent NMEET BO3MOXHOCTb
NIErKO YNpaBnsiTb BCEW CUCTEMOWA, HE OTXOAS OT TPUOYHBI, YTO NMO3BONSET NPOBOANTL NEKLMU, MPAKTUYECKME 3AHSATUS,
npeseHTauum, BebuHapbl, KOHPEPEHUUM 1 Apyrue BULbl ayAUTOPHOW HArpy3kn obyyatowmxcs B yL06HOM 1 LOCTYMHOM
INS HUX OOPME C NMPUMEHEHNEM COBPEMEHHbIX MHTEPAKTUBHbBIX CPELCTB 0Oy4YEHWSI, B TOM YACHE C UCMONb30BaHNEM B
npoLecce obyyeHns BCex KopropaTuBHbIX pecypcoB. MynbTUMeauiiHas ayantopust TakXe OCHaLEeHa WPOKOMONOCHbIM
ngcwnom B CETb UHTEPHET. KOMMbIOTEPHOE 060PYLOBAHNEM MMEET COOTBETCTBYIOWEE NNLEH3NOHHOE NPOrpaMMHOE
obecneyeHue.

KomnbloTepHbIii knace, npeacTaensowmin coboin paboyee Mecto npenogaeatenst U He MeHee 15 paboynx mecT
CTYOEHTOB, BK/IIOYAIOWNX KOMMBIOTEPHbIA CTOM, CTYN, NEPCOHANbHbIA KOMMbIOTEP, NULIEH3UOHHOE NPOrpaMMHoOe
obecnedeHune. Kaxaplii KOMMbOTEP UMEET WNPOKOMONOCHLIA BOCTyn B ceTb VIHTepHeT. Bce KoMMNbioTepbl MOAKNIOYEHbI K
KoprnopaTuBHON KoMnbloTepHOW ceTn KDY 1 Haxopatcsa B e4MHOM OOMEHE.

CneuvannsmposaHHas nabopatopusi ocHalleHa 0bopynoBaHneM, HE06X0ANMbIM A5t MPOBeAeHWs nabopatopHbix pabor,
npakTn4eckKnx 3aHATUN U CaMOCTOSTENBHOMN pa60TbI no otaenbHbIM QuCcUMNINHaM, a TakXxke NpakTuk n
Hay4YHO-MCCeaoBaTenbekoi paboTel obyvatowwumxcs. Jlabopatopust paccyntaHa Ha 0AHOBPEMEHHYO paboTy
0byyvatoLwmxcs akafeMNYeckor rpynmnbl AMbo noarpynnbl. 3aHATAS NPOBOLAATCS MOA4 PYKOBOLCTBOM COTPYAHMKA
YHV/BEpPCUTETA, KOHTPONMPYIOLEro BbIMOSHEHME BMAOB y4ebHoin paboTbl 1 cobntogeHne npasun TexHUKK 6esonacHocTy.
KaueCcTBEHHbIN 1 KONNMYECTBEHHDBIN COCTaB 0O0PYAOBAHUS 1 PACXOLHBIX MaTepManoB OnpenensieTcs crneumgmrkon
06pasoBaTenbHbIX MPOrpamMM.

12. Cpe.u,cma ajantauumumv npenopgasaHus ouCUNMIUHBbI K ﬂOTpeﬁHOCTﬂM 05yl-lal0Ll.l,VIXCSI UHBaNUOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTK B 06pa3oBaTeNibHOM NMPOLECCe NPUMEHSIOTCS creaytolwme MeTodbl 1 TeXHonorum, obneryaroume
BOCMpUSATHE NHpopMaLMK 0By4YatoWwmMMnCst MHBANMAAMI U NNLAMW C OFPaHN4YEeHHBbIMU BO3MOXHOCTSIMI 300PO0BbS:

- co3aaHne TEKCTOBOW BEpCUKn Nto6oro HeTEKCTOBOrO KOHTEHTA [/ ero BO3MOXHOro npeoépaaoBaHM;l B
anbTepHaTuBHbIE POPMbI, y,El,06HbIe ONg pasnnyHbIX Nonb3oBaTenen;

- Cco3[aHune KOHTEHTa, KOTOPbIA MOXHO NPeACTaBUTb B Pa3nnyHblX Buaax 6e3 notepn AaHHbIX UK CTPYKTYPb,
npenycMOTPeTb BO3MOXHOCTb MacwWwTabupoBaHns TekcTa u n3obpaxeHuii 6e3 notepn kadectsa, NpeaycMoTpeTb
OOCTYMHOCTb YNpaBieHns KOHTEHTOM C KfiaBuaTypbl;

- co3aaHne BO3MOXHOCTEN Anst 06yHatowmxcs BOCNPUHUMATD O4HY U Ty XXe MHCDOPMaLMIO U3 PasHbIX NCTOYHUKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHUSIMX Criyxa noslyYany UHGOPMaLMIo BU3yabHO, C HAPYLWEHUSIMW 3PEHNS -
ayaunanbHo;

- MPUMEHEHNE NPOrpaMMHbIX CPeACTB, obecrneynBatowmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVCLMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii  CUMYNSILMOHHBIX
TEXHONOIIA;
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- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmauunmn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOI\/'I KOHTaKTHOM pa6OTbI o6y'-|a|ou4er009 C npenogaearenem, B TOM Hucne Be6I/IHapOB, KOTOpPbIE MOTyT
6bITb MCMONb30BaHbI AJ15 npoeeneHunsa BupTyanbHbIX NeKuMin ¢ BO3MOXHOCTbIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
ONCTaHUMOHHOIo o6y'-|eH|/|9|, nposeneHns CeMmMHapoB, BbICTYMJIEHNA C AoKnagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHmnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 41 OpraHnu3aummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npogonxXnTtenbHOCT caoadun 06y'-|a+ou4v|Mcs| MHBaANNMOoOM Unn nnMUoM C orpaHM4eHHbIMMN BO3MOXKHOCTAMM
300p0BbS hopM I'IpOMe)KYTO‘-IHOI7I arrectauumm no OTHOWEHUIO K YCTaHOBﬂeHHOIZ NPOAONIXUTENIbHOCTU NX Coa4qu:

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

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

- NPOLOMXMNTENIbHOCTU BbICTYMeHNS 0byyatowerocs mpu 3awmTe KypcoBoi paboTbl - He Bonee 4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsaMm @IFOC BO n yyebHbiM nnaHom no HanpasneHuto 22.03.01

"MartepwuanoeeneHune n TexHonoruM matepuanos” 1 npogunio Noarotosku MarepuanoseneHne 1 TEXHONOrMN HOBbIX
maTtepuasnos .
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