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CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. ®oHAO OLEHOYHBIX CPeacTB Mo AUCUUNMHE (MOaynio)

6.1. MepeyeHb KOMMNETEHLUIA C yKa3aHWEM 3TarnoB MX (POPMUPOBaHMS B MPOLIECCE OCBOEHUS 0bpa3oBaTenbHoii
nporpamMmbl 1 OOPM KOHTPOIS NX OCBOEHWUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHNA KOMMETEHUMN Ha pasnunyHbIX aTanax ux popmMmnpoBaHns,
onuncaHue wkKan oueHmnBaHun4

6.3. Tunosble KOHTPO/bHbIE 3a0aHNA NN NHble MaTepuanbl, HGOéXO,D,I/IMbIe Ong oueHkKun 3HaHI/II7I, yMean7|, HaBbIKOB U
(Mnn) onbiTa BEATENbHOCTU, XapakTepMayoLWmnx aTanbl OPMUPOBAHNS KOMMETEHLUMI B NPOLIECCE OCBOEHUS
06pasoBaTtenbHON NPOrpamMMmbl

6.4. MeTtoanyeckne matepuanbl, onpegendiowmne npouenypbl oleHnBaHuA 3HaHWN, yMean7|, HaBbIKOB U (I/IJ'II/I) onbiTa
0eATenbHOCTU, XapaKkTepusyowmx atanbl oOpMUpPOBaHNSA KOMMeTeHuunin

7. NepeyeHb nutepaTypbl, HEOHXOAMMOW ONS OCBOEHMS AUCLMNIMHBI (MOAYy”Ns)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALMOHHOW ceTh "IHTepHeT", HeobX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeToamnyeckme ykasaHus nns obyyatolmxcs no 0CBOEHWIO AUCLMMNMHBI (MOOYNS)

10. MepeyeHb MHOPMALMOHHBIX TEXHOMOMMIA, UCMONb3YEMbIX MPU OCYLECTBEHNM 0Bpa3oBaTeNibHOro npowecca no
LMCUMNAVHE (MOOYNIO), BKMOYAS NepeyeHb NPorpaMMHOro obecneyeHns n MHPOPMALIMOHHbBIX CMPaBOYHbLIX CUCTEM (NpK
HeobXoaMMOCTHK)

11. OnncaHne MaTepuanbHO-TeXHUYecko 6a3bl, He0bX0AMMOI ANs ocylwecTBNeHNs obpa3oBaTeNnbHOro npoLlecca no
aucumnnuHe (Mooynto)

12. CpeancTea agantauuy NpenofaBaHns AUCLMMNWHBI (MOSYNs) K NoTPebHOCTSM 06yyatoWwmxcs MHBANNLOB W NN, C
OrpaHUYeHHbIMY BO3MOXHOCTSMY 300POBbS

13. MNMpunoxeHue Ne1. doHA OLEHOYHbIX CPEOCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON AN OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. MNepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMMNINHBI (MOSYns),
BKNIOYAs NepeyeHb NPOrpaMMHOro obecneyeHmst 1 MHEOPMaLIMOHHBIX CMPABOYHBIX CUCTEM
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Mporpammy omcuunnuHel paspaboTan(a)(n) LOUeHT, K.H. (poueHT) Cunnens U.4. (Kadenpa xumum u akonoruu,
NHxeHepHo-cTponTenbHoe otaeneHue), 1Y Sippel@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
OK-9 FOTOBHOCTbIO MO/b30BATbCA OCHOBHLIMW METOAAMN 3aLLUTLI MPON3BOLCTBEHHOrO

nepcoHana u HaceneHvsl OT BO3MOXHbIX NOCNENCTBUIA aBapuii, KatacTpow,
CTUXUIAHBbIX 6eOcTBuUiA

OrK-5 CNOCOBHOCTBLIO MPUMEHSATL B MPAKTUYECKOW AEeSATENbHOCTU MPUHLMMLI
paLMoHaNbHOro NCMOMb30BaHNSA NPUPOLHBLIX PECYPCOB 1 3aWMUTbl OKPYyXatowwei
cpenbl

MK-11 CMOCOBHOCTBIO NPUMEHSATD 3HAHNSI 06 OCHOBHbIX TUMAX COBPEMEHHbIX

HeopraHMYeckmx N OpraHMYeckux Matepranos, NpYHUMNax Belbopa MaTepmanos ons
3a[aHHbIX YCNOBUIA aKChyaTaumm ¢ y4eToM TpeboBaHuin TEXHONOTMYHOCTH,
9KOHOMWUYHOCTM, HALEXHOCTMN W AONTOBEYHOCTU, SKONOMMYECKMX NOCNEACTBUIA NX
NPUMEHEHMNS MPU NPOEKTUPOBAHNMN BbICOKOTEXHONOMMYHBIX NPOLLECCOB

O6yyatolpmiics, 0OCBOVBLUNA AUCLUMANHY (MOOYNb):
JonxeH 3HaTb:

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

-OCHOBHblE 3aKOHOMEPHOCTN NPOTEKAHUA XUMNYECKNX peaKLI,IAVI, XUMNYECKYIO KWHETUKY N TepMOONHAMUKY,
3HEePreTnky XmMn4eckmnx npoueccos;

-OCHOBbI CTPOEHUS 1 PeakLMOHHO CNOCOBHOCTM BElLECTB;

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

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

-XapakTepucTnk Bo3pactaHns aHTpPONoreHHoro BO3OeNCTBUA Ha npupoay, npuHUmMnol paunoHarbHOro
npupoaononb3oBaHUA;

-0nacHoCcTU cpeabl 0buTaHus (BUAb!, Knaccudpukaumio, nons AenNcTBrs, MCTOYHNKN BO3HUKHOBEHWS, TEOPMIO 3aWUThI).

JonxeH ymeTb:
-1CNoNb30BaTh (PyHOAMEHTANbHbIE MOHATWS, 3aKOHbI 1 MOAENN KNAaCCUYECKON U COBPEMEHHOWN XMMUNK;

-BbIMONHATb pac4eTbl MO OCHOBHbIM 3aKOHAM XM B XNMNYECKOW TepMmognHamuke, XuMn4eCckomMm paBHoBeCcuu,
ANEeKTPOXMnn, XUMNYECKOW KNHETNKE U CpI/ISI/IKO-XVIMI/I‘-IeCKOM aHanmse.

-OCYyLWLeCTBNATb NOCTAHOBKY M pelweHne 3aaad C uCnoJsib3oBaHNEM 3HaHWIA XMMnK B obnacTu I'IpOCpGCCI/IOHBJ'IbHOVI
OeATeIbHOCTW.

-OCYILECTBNATbL B 0OLWEM BUAE OLEHKY aHTPOMOrEHHOMO BO3OENCTBUS HA OKPYXatOLLYO cpeay € YHETOM Cneundukm
NPVPOLHO-KNMMaTUYECKNX YCNOBWA.

JlonxeH Bnanetb:
-MeTodaMu SKCMeprMEHTaNbHOro UCCNIeA0BaHMs B XUMIW: MNaHMPOBaHKe, NocTaHoBKa 1 06paboTka aKCNepuMeHTa;

-METOAaMMN TEXHUYECKOM N TEXHONOrMYECKOol OLeHKM yuepba oT AesTEeNbHOCTM NPeanpusTus,
-MeToAaMm Bblbopa PaLMOHaNbHOro crnocoba CHNXEHNS BO3LENCTBNS HA OKPYXatollyio cpegy.

JonxeH AeMOHCTpUPOBaTb CNOCOBHOCTb U FOTOBHOCTD!
NMPUMEHSATb NONY4YEeHHbIe 3HAHNS Ha NpakTUKe.

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OIMOIM BO
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HaHnas gucuunnuHa (Moaynb) BkAoYeHa B pasgen "B1.6.9 ducumnnnHbl (Mogynu)" 0CHOBHOM NpoddecCuoHanbHom
obpasoBatenbHoii nporpammel 22.03.01 "MaTtepuanoseneHne 1 TexHonorum matepuanos (MatepvanoseneHue
TEXHONOrMM HOBbLIX MaTepManoB)" U OTHOCUTCS K 6a30BOI (06LWENPOtECCNOHANBHO) YaCTy.

OcBauBaetcs Ha 1 kypce B 1, 2 cemecTpax.

3. O6beM AUCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUax C yKkasaHueM Konimyectea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyatoLmxcs ¢ npenogasarenem (Mo Buaam yuebHbiXx 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

O6was TpynoeMKOCTb AUCLIMIMINHBI COCTaBASIET 6 3a4eTHbIX(ble) eauHML(bl) Ha 216 yaca(oB).

KoHTakTHasi paboTa - 68 4aca(oB), B TOM Yucie nekuun - 34 yaca(oB), npakTnyeckne 3aHsaTus - 0 yaca(os),
nabopatopHbie paboTbl - 34 yaca(oB), KOHTPONb CAMOCTOSTENbHOM paboThl - 0 Yaca(os).

CamocTositenbHas pabota - 112 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ONCLUUMMUHBL: 3K3aMeH B 1 ceMecTpe; 3a4eT BO 2 CeMecTpe.

4. CopepXaHue OUCLMMINHDBI (MOAYNs), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) ¢ ykasaHMeM OTBeA,EeHHOro Ha
HUX KONMYECTBa aKaf,eMUYeCKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TemMaTu4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Bugbl n yachbl
KOHTaKTHOW paboThbl,

N Pa3nenbl aMcuunInHbI / Cemect NX TPyAOEeMKOCTb CamocTtosiTenbHas
Moayns P (B yacax) pa6orta
MpakTuyecknellabopatopHble
flekunu 3aHATUA paboTbl
Tema 1. KncnoTHO-oCHOBHbIE U
1. [oKncnuTenbHO-BOCCTAaHOBUTENbHbIE 1 0 0 4 8
CBOWCTBA BELWECTB.
5 Tema 2. CtpoeHne atoma u 1 4 0 5 8

" [xMMmyeckas CBs3b.
Tema 3. Xumuyeckas TepMoanHammka 1

8. N KNHETHKA. 2 0 0 10

4. [Tema 4. PactBopbl. 1 2 0 2 7
Tema 5. NanbBaHNYECKNE 3NEMEHTbI

5 N PS4 HANPSXXEHUA MeTannos 1 2 0 4 8

6. [Tema 6. Koppoaunsa metannos. 1 2 0 4 8
Tema 7. OnekTponuns pacTsopos U

7. pacnnasoB SNEKTPONNTOB. 1 2 0 2 8

8. |Tema 8. Obwme cBONCTBA METAMNOB. 1 2 0 0 8
Tema 9. BbicokoMonekynspHble

9. coeanHeHuns. 1 2 0 0 /
Tema 10. lNMpeomet n 3anayn

10. aKonoruu. 2 4

11.|Tema 11. Obwas akonorus. 2 4 0 2 6

12 Tema 12. AHTpONOreHHble 5 4 0 8 12

‘|Bo3neiicTBMS Ha Brocdepy.

Tema 13. X039CTBEHHbIV MEXaHN3M
13.|npuponononb3oBaHne 1 oxpaHbl 2 2 0 0 8
oKpyXatolwein cpeapl.

Tema 14. Okonornyeckas sawmura un

14.|oxpaHa okpyXatolei cpenbl Ha 2 4 0 6 10
npeanpusaTusX.
Ntoro 34 0 34 112

4.2 CopepxaHue aucCUUMIUHLI (MOBYNS)

Tema 1. KUCNOTHO-OCHOBHbIE U OKMCJIUTE/IbHO-BOCCTAaHOBUTE/IbHbIE CBOMCTBA BELLLECTB.

OCHOBHbIE KNACChl HEOPraHNYECKMX CoenmHeHniA. OKCWapl: KUCNOTHbIE, OCHOBHbIE, aMGPOTEPHbIE, ConeobpasytoLLme,
6e3pasnunyHble. KNcnoTbl: CunbHble, cpenHue, cnabble, 0OHO- 1 MHOFOOCHOBHbIE, BECKMCNIOPOOHbIE U
kucnopogpoconepxame. OCHOBaHWS: CUMbHbIE (LWENoYn), cpenHue u cnabble. AMcboTepHble rugpokcnapl. Conw:
HopMarnbHble (CPeLHuNe), KUCble U OCHOBHble. HoMeHknatypa, nonyyeHune u ceoictea. lNpumeHeHwe.

CrpaHnua 4 13 27.
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OKucnnTENbHO-BOCCTAHOBUTENBHbBIE peakuunn. BaxHenwumne okncnnutenn n BOCCTaHOBUTENN. Me)KMOﬂeKyﬂﬂprle n
BYTPUMONEKYNAPHbIE OKNCTNTE/IbHO-BOCCTAHOBUTE/IbHbIE peakunn. Peakuwnn ancnponopunoHnpoBaHUA. MeTton
3NEKTPOHHOIo 6anaHca. 3Ha4yeHne OKUCNNTENbHO-BOCCTAHOBUTESbHbIX peaKLl,VIVI.

Tema 2. CTpoeHue aToma U XMumMnyeckasi CBsi3b.

CocTtaBHble yacti atoma - 94p0 (MPOTOHbI, HENTPOHBI), ANEKTPOHbI, UX 3apsaa 1 Macca. KesaHToBbIE Yncna: rnaBHoe,
opbuTanbHoe, MarHNTHOE, CNMHOBOE. ATOMHbIE opbuTanu. MHOroanekTpoHHble atombl. MpuHumn Maynu. Mpaswno
XyHoa. MakcmmanbHoe YACNO 3NEeKTPOHOB Ha SHEPreTUYeCKMX YPOBHSAX U NOLYPOBHSX.

Mepuopnunyeckmnin 3akoH L. V. MeHoeneesa, coBpeMeHHast oopMynnpoBka. Puamyeckunii CMbICN NOPsILKOBOro HoMepa
anemeHTa. lNepnoaunyeckas cuctemMa afeMEHTOB 1 ee CBS3b CO CTPOEHMEM aTtoma. [locnenoBaTenbHOCTb 3anonHEHNS
9NEKTPOHHbIX 06onoYek atoMoB. CTPyKTypa Nepuoanyeckol CUCTeMbl: Mepunoabl, rpynnbl U NOArpynnbl. SNEeKTPOHHbIE
cemencTea s-, p-, d- u f-anemeHToB.

KosaneHTHas cBs3b. OCHOBHbIE MONOXEHNS MeTOAa BaneHTHbIX ceaselt (BC). CeoicTBa KOBaNeHTHOM CBA3N:
HarnpaBneHHOCTb, HAChIWAEMOCTb. O-, TI-CBA3W. TuMbl rmbpranaaunm atoMHbIx opbuTtaneli n CTpykTypa MOneky.
MonsipHast n HenmonsipHas koBaneHTHas cBsidab. OCHOBHbIE MONOXEHUS METOAa MONEKYNsSIPHbIX opbutanein (MO).

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

Tema 3. XuMnueckas TepmoavnHaMMkKa U KUHeTuka.

OCHOBHbIE NMOHATUS XMMUYECKOM TepMoanHaMuKu. MepBolii 3aKoH TepMoaMHaMUKK. DHTanbnus. 3akoH Mecca un
cnepncTsue 13 Hero. PacyeT TennoBbiX 30PeKTOB XMMUYECKUX peakumit. Peakuun ak3oTepMmyeckue v
aHAoTepMMYeckme. SHTponus. BTopoii 3aKoH TepMoAMHAMUKUN. PacyeT N3MEHeHNs SHTPOMNMM B XMMNYECKMX peakLusx.
CBobopnHas aHeprus mb6ca, camonpon3BofbHbIE Y HECAMOMPOW3BO/bHbIE MPOLIECCHI.

Xumnueckas knHetuka v katanua CKopoCTb XMMUYECKMX peakumii u doakTopsl, ee onpenensiowme. ObpaTumble u
HeobpaTUMbIe XMMUYECKIME NpoLiecChl. XMuyeckoe 1 ¢ha3oBoe paBHoBecre. dakTopbl, BO3LEWCTBYOWME HA
Xumndeckoe pasHoBecue. Katanusatopbl. CyWHOCTb KaTanMTUHecKoro LeicTBrs. [[OMOreHHbI 1 reTePOreHHbIN
katanus. MetoLbl NOBbILEHNS 3IEKTUBHOCTY TEXHONOMMYECKMX NMPOLIECCOB 3a CHET MCMONb30BaHMUS KaTannsaTopos.

Tema 4. PacTBOpbI.

PacTBopbl. Cnocobbl BbipaxkeHmWii KOHLEHTpauUmm pacTBopoB. PacTBopbl HE3NEKTPONUTOB U X CBOMCTBA. PaBHoBecHs B
pacTBopax aneKTponnToB. Teopus aNneKTponnTMYeCcKon guccoumaumm. Boga kak pactsopuTenb, BOLONOArOTOBKA.
BonooponHbii nokasaTtens 1 ero BAMSHWE Ha X04 TEXHONOrM4eckux npoueccos. 'maponns coneit. OCHOBHbIE cnyyaum
ruaponusa conem.

,D,I/ICI'IepCHbIe CUCTEMDI. CTpOGHI/Ie, KﬂaCCVIQDI/IKaLI,I/Iﬂ n cBOWCTBA ONCNEepCHbIX CUCTEM. MeTO,ﬂ,bI nonyyeHnsa omcnepcHbIX
CUCTEM. SﬂeKTpOKVIHeTI/I‘-IeCKVIe ABNTEHUS. A,D,COpﬁLI,I/Iﬂ, ee pa3HOBMOHOCTU N NCNONIb30BaHME B TEXHONOIMYeCcknx
npoueccax.

Tema 5. NanbBaHUYeCKUEe 3NIEMEHTbI U pan Hal'lpil)KEHVII‘/‘I MeTannos

OnekTpoaHble NoTeHumansl. Bo3HMKHOBEHME NoTeHUMana Ha rpaHvue MeTann - pactsop. BooopoaHbiii anekTpoga.
CrtaHpapTHble 3NeKTPOLHblE NOTEHUMANbI. DNEKTPOXNUMNYECKNIA PSS HANPSXEHWUA MeTannos. YpasHeHne HepHcTa.
"anbBaHWYeckuii anemeHT BonbTa. ManbBaHMYecknin aneMeHT Akobu-IaHnans. KoHLEHTPaUNOHHbIA ranbBaHNYeCKni
anemeHT. OJ1C ranbBaHNYECKOro anemMeHTa.

Tema 6. Koppo3us metannos.

Buabl KOppOo3un metannos. KOppOSI/IFI XnuMmyeckas n anekTpoxmmmyeckas, nx ocobeHHocTUu. Cxema SJ'IeKTpOXI/IMVILIeCKOVI
KOppo3unun. AHOOHOE OKUCNEeHWe MeTanna u katogHas nenonsapusauuns. Buapl nenongapusaunn: kKnchoponHasa u
BOoOopoAHas. KOppOSI/IFI Npu KOHTaKTe OBYX MeTannos. 3awuta MeTannos ot Koppo3uwn. AHOOHblE M KaToOHbIe
3allTHble MeTannnyeckmne nNnoKpbITUA. aﬂeKTpOXI/IMVI'-IeCKaSI 3awmnTta. Metoq NPOTEKTOPOB. |/|HFI/I6I/ITOpr Koppo3uun.

Tema 7. 3HeKTpOJWI3 pacTBOpPOB U pacniaBoOB INIEKTPONIUTOB.

SﬂeKTpOﬂI/IS pacnnaBoB 3N1EKTPOINTOB. SneKTponms PacTBOPOB 3NEKTPOSINTOB C PaCTBOPUMbIM N HEPACTBOPUMbIM
(I/IHepTHbIM) aHogowm. NocnenoBaTtenbHOCTb pa3psankym MOHOB B pacTBopax 1 pacniaBsax 3J1EKTPOJINTOB. 3aKOoHbI
JNeKTponmaa: I'IepBbII7I, BTOpOI7I 1 06 beAVNHEHHbI 3aKOHbI dDapane;l. ﬂpI/IMeHeHI/Ie 9NIeKTponnaa. ["anbBaHu4eckne
NOKPbITUA.

Tema 8. O6LuMe cBOWCTBA METa/IoB.

O6buwas XapakTepucTtnka Metanios. [MonoxeHne MeTannos B HepMOJJ,MHeCKOIZ CNCTEME 3/1IEMEHTOB. KﬂaCCI/ICpI/IKaLI,I/ISI
meTannoB. XnMmnyeckas CBs3b B MeTannax u cnnasax. Tunol KpMCTaﬂﬂMLIeCKOIZ peweTkn. Obune pusnyeckue CBOWCTBa
mMeTannos. XnMmyeckast akTMUBHOCTb METaNNOB. XapakTepucTtnka MetamioB pa3/iM4HbIX 3JIEKTPOHHbIX CEMEICTB.

Tema 9. BoicokomMonekynsipHbie coe BUHEHUS.

SneMeHTbl opraHmyeckoi xumun. OcobEeHHOCTM, CTPOEHME U KNaccugukaumst opraHn4eckmx coenmHeHuii. Monumepsl n
onvromepsl. OpraHmyeckune 1 HeopraHuyeckme nonumepbl. MeToabl NonyYeHns NoIMMEPOB: NoAMMepu3auuns,
nonuKoHaeHcauus, cononnumepmaauus. CTpoeHne 1 ceoictea nonumepos. MonekynsipHasi Macca nonvmMepos.
3aBUCKMOCTb CBOMCTB MOMMEPHbBIX MaTepPUanoB OT COCTaBa U CTPYKTypbl. icnonb3oBaHne NonMMepHbIX MaTepranos B
COBPEMEHHbIX TEXHOMNOrM4eckmx npoteccax. MNepepabotka nonumepos. BaxHeliumne nonMMepbl: NONMATUIEH,
NONUNPONWIIEH, NONMBUHUAXNOPUA, TECPNOH (dpTOoponnacT-4), NnonMMeTUIMeTakpunar.

Tema 10. Mpenmet n 3apaun 3KONOrmun.
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MecTo aKonornm B CUCTEME ECTECTBEHHbIX HayK. 3agayn 3konorun. SKonorms Kak HaykKa 1 counanbHoOe NoHATne.
|/|CTOpI/I9I CTaHOBJIEHNA 3KO/IOITMK KakK HaykKu. CprKTypa akonornn. OCHOBbI 3KONOrM4YeCKOro MNPOBO33PEHNA.

Tema 11. O6LL,as 3KONOrUS.
dkocucrema.

YpoBHU 61ONOrnyeckon opraHmaaumm 1 skonorus. Baanmogenctene opraHnama n cpenbl. KOnormieckue oaktopsbi.
Apantaumns opraHuamoB. JlumMuTupytolwme akonorndyeckme daktopbl. buonormyeckue coobuwectsa. buoueHos, 6ruoton,
6roreoLieHO3 (aKOCMCTEMA).

YueHue o buocgoepe.

Burocdpepa - rnobanbHas akocuctema 3emnu. Obwas xapaktepuctuka brocdepsl. Yuerne B.N. BepHanckoro o
6roccpepe. OcHOBHbIE HanpaeneHus aBonoLumn buocdepbl. BuopasHoobpasve brocdepbl Kak pe3ynbTaT ee
asonoumm. MNoHsTre 06 akocepepe. Hoocdhepa kak HoBasi cTaaus aBontounn Brocgpepsl.

SKonorust Yenoeeka.

BuocounanbHas npupona Yenoseka n akonorus. MNMprupoaHbie pecypcbl 3eMNN Kak TMMUTUPYIOWNA (PakTop BbIXUBAHUSA
yenoseka. AHTPOMOreHHbIE 3KOCUCTEMBI.

Tema 12. AHTponoreHHble BO3AeNCTBUSA Ha 6uoccpepy.

Knaccundomkaums 0CHOBHbIX BUAOB aHTPOMOreHHbIX BO3AEACTBUA. OCHOBHbIE MCTOYHMKU 3arpsa3HeHnin aTMoCchepHOro
Bo3ayxa. PervoHanbHble 1 rnobansHble aKonormyeckne NOCNeAcTBUS 3arpsa3HeHns aTMocgpepsl: obpasoBaHue cMmora,
"NapHNKOBbIA adpdpekT", paspylleHrie 030HOBOrO Cos, BbiNaAeHne KUCNOTHbIX AOXAeN.

AHTpOMNOreHHbIe BO34ENCTBMSA Ha rnapocdepy n nutocdepy. OCHOBHbIE MCTOYHMKU 3arpsa3HEeHUs rmapocaepb!.
SKonormyeckue NocneacTBns 3arpsa3HeHns NPUPOIHbIX BoA. Ka4ecTtBo MOBEPXHOCTHbLIX 1 N0A3eMHbIX BOA. OCHOBHbIE
WCTOYHVKU 3arpsi3HEHNS NMOYB. 3arpsisHeHre NeCTUUMLAMI, MUHEPANbHBIMY yL0OPEHNAMU, HEGDTBIO 1
HedgoTenpooykTamu.

Ocobble B1Lbl BO3LENCTBUIA Ha Buocgepy.

3arpsisHeHue cpeabl 0TX04aMM NPOU3BOACTBA W NoTpebneHusi. MexaHnyeckue, ouanyeckue, buonornyeckme
3arpsAsHUTENU. SKCTpeEManbHble BO3AencTBus Ha Brocdepy. BnnsHue ypbanusaumm Ha 6rocchepy. BnnsHue
VIOHV3VPYIOWETO M3TyYeHWsl Ha 06 beKTbI OKPYXalolen cpenbl.

OcHoBHblE NPVHLMMbI OXPaHbl OKpyXatowel cpeapl U paunMoHanbHoro NpMpoaononb3osaHns. HopMuposaHve kavectea
oKpy>Xatowei cpefbl. DKONOrM4eckuii MOHUTOPWHT.

Tema 13. Xo351MCTBEHHbIA MEXaHM3M NPUPOAO0NoO/ib30BaHUE U OXpaHbl OKpYXaloLlein cpeabl.
MpupoaHble pecypcbl U paLmoHanbHoOe NPUPOLONONb30BaHNE.

Buabl nprpononons3osanust. MNprpoaHble pecypebl 1 nx knaccugoukaums. OCHOBHblE HAMPaBNEHUS PaLMOHANBHOTO
NMPUPOLONOoNb30BaHUS.

OKOHOMMYECKNE OCHOBbI npmpoaoononb3oBaHuA.
OcCHOBHbIE NPUHUWMNbI N 3N1EMEHTbl 3KOHOMUYECKOro MexaHn3ma npmpononosib3oBaHnsa N OXpaHbl 0pr>Ka+ou4e|7| cpenbl.

OKONOro-aKOHOMUYECKNIA y4eT NprnpoaHbIX peCypCoB 1 KOHTPOJIb pauMOHaIbHOIo X NCNOJ/Ib30BaHUA. MoHsATME O
KOHLENUMNN 3KOJTOro-aKOHOMMN4YeCcKoro yCTOVIHI/IBOFO Pa3BUTUA.

OpraHn3aunoHHO-NPaBOBbLIE OCHOBbI OXPaHbl OKPYXaKLWen NPUPOLHOM Cpefbl U PaLMOHaNBHOIO
NPUPOLOMNONb30BaAHUS.

WNcToyHukm skonorvyeckoro npaga. 'ocyAapCTBEHHbIE OpraHbl OXpaHbl OKpyXatowel cpeabl. IKonornyeckas
cTaHmapTusaums. dkonormdeckas akcneptnaa u OBOC. SKONOrnyeckunin MEHELXXMEHT, ayaIMT U cepTugouKaLms.
SKONOrM4YecKnin KOHTPOIb U 0BLECTBEHHbIE 3KONOTMYECKNEe ABUXEHUS. DKonornyeckasi OoTBETCTBEHHOCTb 3a
3KOMornyeckre npaBoHapylweHns. MexoyHapoaHoe COTPyAHUYECTBO B 06/1aCTy oXpaHbl OKpyXatolei cpenbl.

Tema 14. Okonornyeckas 3alLmra U oxpaHa oKpyxarowien cpenbl Ha NPeaAnpUATUsX.

MerHepHaﬂ aKonormnyeckas sawura.

an/IHLI,I/II'II/IaJ'IbeIe HanpasneHuns MH)KeHepHOIZ 3alnThbl Opr)K3POLLI,€I7I cpenbl. Skonorunsauns npon3soacTea. 3awmTa
arMocdepbl oT 3arp9|3HeH|/||7|. Ouuctka NMPOMbILWNEHHbIX U ObITOBbIX CTOYHbIX BOL. MeTo bl 0O4UCTKN. 3awmTta Noys.
BuotexHonorum B oxpaHe Opr)Ka}OLIJ,eIZ cpenbl. OcHoOBHbIe HanpasneHns 6€e30TX0OHbIX 1 MANTOOTXOAHBIX TEXHONOMUA.
MeTonbl nepepa60TK|/| NPOMBbILW/IEHHbIX OTXOO0B.

OxpaHa okpyxaroLei cpembl Ha NPeanpPUsTHSIX.

B3ammopeiictere B cucteme "TpoMbiwneHHOe NpeanpusaTne - okpyxaiwouas cpega”. dkonornyeckas oueHka
nNpon3BoACcTBEHHbIX NpeanpuaTuin, OBOC. Skonornyeckas akcnepTnaa.

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0becneyeHns 41 CaMOCTOSITeNIbHOWU paboTbl 06y4aloLLLUXCS MO
AucuUnInHe (MOayIHo)
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CamocTosiTenbHas pabota oby4arolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosTeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMoCcTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayauTopHoi paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBbHYI0, Hay4HYHO 1 CMPABOYHYIO MTEPaTypy, BbINONHSAT 3aJaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.

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

Mopsnok opraHM3aummy 1 ocyLecTBIeHNs 0bpa3oBaTenbHON AeaTenbHOCTY No 06pasoBaTefbHbIM NPOorpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEEHUIA"

YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pasoBaTensHOro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka enepansHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YYPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUMUMNIMHE (MOAYNIO)

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

dopma KoHTpons OueHuBaembie
KOMMeTeHuUn

dran TeMmbl (pa3pernbl) AUCLUMUHBI

Cemectp 1
TeKyLLMI KOHTPO/Ib

1. KNCNOTHO-OCHOBHbIE N OKUCNINTENIbHO-BOCCTAHOBUTENbHbIE
CBOICTBA BELECTB.

. |naopatoprsie MK-11, MK-10 , OMK-4 . 2. CTpoeHvie aToMa 1 XMMnyeckas CBs3b.

] ) A 4. PactBopbl.
pators MK-8, k-4 , OTK-3 5. lanbBaHM4YeCcKne 3NEeMEeHTbI 1 PSO HANPSXXeHU MeTanos

6. Koppoaus metannos.
7. 9neKkTponua pacTBOPOB M pacniaBoB 3NEKTPONNTOB.

1. KncnoTHo-oCHOBHbIE 1 OKUCNUTENbHO-BOCCTAHOBUTESbHbIE
CBOMCTBA BELIECTB.

. CTpoeHue atoma 1 xmmmnyeckas CBs3b.

. XMmnyeckast TepMoaMHaMuKa 1 KNHeTrka.

. PactBopbl.

. [anbBaHW4Yeckne anemMeHTbl U psL HaNPSXEHU MeTannoB
. Kopposus metannos.

. OneKkTponn3 pacTBOPOB M PacnnaBoB 3N1EKTPONNTOB.

. Obwwme cBolicTBa METansoB..

. BeicokoMonekynspHble coeanHeHus.

. KncnotHo-0CHOBHbIE 1 OKMCANTENBbHO-BOCCTAHOBUTENbHbIE
BOWCTBA BELECTB.

. CTpoeHue atoma 1 xmuMm4eckas CBs3b.

. XumMmyeckas TepMoanHammka n KnHeTuka.

. PacTeopbl.

. [anbBaHnYeckne anemeHTbl U pSL HaNnPsSXeHWn MeTannos
. Koppoausi metannos.

. DNeKTPoNn3 pacTBOPOB M PaCMNaBOB 3NEKTPONNTOB.

. BbicokomonekynsipHble CoeuHEHNS.

. KncnotHo-ocHOBHbIE 1 OKUCNUTENBHO-BOCCTAHOBUTENbHbIE
CBOWCTBA BELLECTB.

2. CTpoeHme aToMa u xMmmnyeckast CBs3b.

4 Kgg;gganaﬂ MK-11, OMNK-3, OMNK-4 (3. XumMnyeckas TepMoanHamMmka 1 KMHeTuka.

P 4. PacTsopbl.

5. N anbBaHM4Yeckne sNeMeHTbl U pag HaNnpPsaXeHWn MeTannios
6. Koppoausa metannos.

2 |TectupoBaHue gﬁé_éﬂK'ﬂ , OfK-4,

3 MucbMeHHas pabotallK-4 , MK-11, OMNK-4 |
Orl1K-3

= ONOOPRWNO -|OONOOOTPAWN

OKk3aMeH OK-9, Or1K-5, MNMK-11

CemecTp 2
| TekyLLymin KoHTpOND)| |

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 7 ns 27. Bl YHH
rlorlyfos

ARl | AL O



Mporpamma avcumnavHbl "Xumusa n akonorng"; 22.03.01 "MartepuanoseneHue n TeXHONorMm matepunanos”.

Otan

ddopMa KoHTpons

OueHnBaemble
KoOMMeTeHLUmn

Tembl (pa3nenbl) AUCLUMUHDI

paboTbl

1 NabopaTopHble

MK-8 . OMK-5 , OMNK-3 12. AHTponoreHHble BO34eiCTBNS Ha Brocdepy.

11. Obwas akonorus.

14. Skonornyeckas sawmra 1 oxpaHa okpyXatowein cpenbl Ha
npennpusaTusX.

2 [TectuposaHue

OK-9

OMK-5 , OMK-4 , OMK-3 , 12. AHTpONOreHHble BO3AENCTBUS Ha Buocagepy.

10. NpeameT n 3ana4m aKONOrnn.
11. O6bwas akonorus.

13. X034CTBEHHbIA MEXaHM3M NPUPOAOMNONb30BaHNE U OXPaHbI
oKpyXxarouen cpebl.

14. Skonornyeckas 3almTta 1 oxpaHa okpyXatowein cpenbl Ha
npeanpuaTusIX.

3auer

OK-9, OlK-5, NK-11

6.2 OnucaHue nokasartenen v KpuTepmes OLLEHUBAHNA KOMMETEHLMIA Ha pa3/InyHbIX 3Tanax nx coopMmpoBsaHus,
onucaHue LLKan oLeHMBaHUS

Kputepum
®opma OL,eHNBaHUS 3ran
KOHTpOns

OTnN4YHO Xopoluo Y nosn. Heyn.

CemecTtp 1

TeKkyLLUA KOHTPONb

NabopatopHble [O6opynosaHue n O6opynosaHue 1 O6opynosaHue O6opynosaHwve un

pabotbl MEeToAbl MICNONb30BaHbl (METOAb! NCMONb30BaHbI [METOAbI YHACTUYHO MEeTObl UCMONb30BaHbI 1
npasunbHo. NposiBneHa (B 0CHOBHOM NPaBubHO. [MCMNONb30BaHbI HenpaBwbHO.
npesocxonHas MposiBneHa xopowas  |npaewnbHo. MNMposieneHa |lposiBneHa
TeopeTmyeckas TeopeTnyeckas yOOBNETBOPUTENbHAS  |HEYLOBNETBOPMTENbHAA
NMoAroToBKa. NOAroToBKa. TeopeTuyeckas TeopeTmyeckas
Heobxoaumble HaBblkn [HeobxoauMble HaBblk  [MOAFOTOBKA. NOAroToBKa.
W YMEHWS NOMHOCTBIO (U yMeHWs B ocHOBHOM  [Heobxonmmble HaBblku  |HeobxoamMble HaBbIKK
OCBOEHbI. PesynbTaT  |0CBOEHbI. Pesynbtar | yMEHUS 4aCTUYHO N YMEHUS HE OCBOEHbI.
nabopatopHoii paboTbl [nabopatopHoit paboTbl |ocBOeHbl. Pesynbtat  |PesynbTat
MONHOCTBIO B OCHOBHOM nabopatopHoii paboTbl [nabopatopHoi paboThi
COOTBETCTBYeT eé COOTBETCTBYET eé 4acTU4YHO He CoOTBeTCTBYeT eé
uensm. Lensam. COOTBETCTBYET €€ Lensm.

uensam.

TectupoBaHue |86% npasuibHbIX Ot 71% b0 85 % Ot 56% 0o 70% 55% npaBunbHbIX

oTBeToB 1 bonee. NpPaBuNibHbIX OTBETOB.  |MPaBWbHbIX OTBETOB. |[OTBETOB U MEHEE. 2

MncbmeHHas
paboTa

MpaBnnbHO BbINOAHEHbI
BCE 3a4aHus.
lMpooemoHcTpupoBaH
BbICOKWU YPOBEHb
BNafeHns Mmatepuanom.
MposiBneHsbl
npeBoCXoAHble
CnocobHOCTM
NPUMEHSTb 3HAHNSA W
YMEHUNS K BbIMOMHEHNIO
KOHKPETHbIX 3a8aHui.

I'IpanmbHo BbiNONHeHa (3anaHns BbINOSTHEHDI 3aaHuns BbINOMHEHDI

6onblwas YacTb 6onee 4eM HaNoNOBKHY. [MEHEE YEM HAMOMOBUHY.| 3
3ajaHun. MpucytcTayioT MpoaemMoHcTprpoBaH
MpucyTcTeyioT cepbé3aHble owmnbKu. HeyAoO0BNETBOPUTENBHbI
He3HaynTenbHble MNpooeMoHcTpypoBaH [ypoBeHb BnaneHus

ownbKm. yOOBNETBOPUTENbHBIA  (MaTepuanom.
lMpooeMoHCTpUpoOBaH  |ypoBEHb BNadEeHNS MposiBneHsb

XOPOLWMA YypOBEHb matepuanom. HefoCTaTo4HbIe

BnageHus marepumanom. |[possneHbl HU3kue CnocobHOCTH

MposiBneHbl cpedHue  [crnocobHocTU MPVUMEHSTb 3HAHUS 1
CnocobHOCTM NPUMEHSTb 3HAHMA U |[YMEHUS K BbINOMHEHWIO

NMPUMEHSATb 3HAHUSA U |YMEHWS K BbIMOMHEHWNIO |KOHKPETHbIX 3a0aHui.
YMEHWS K BbIMOIHEHNIO |KOHKPETHbIX 3a0aHuniA.
KOHKPETHbIX 3a0aHui.

CrpaHnua 8 n3 27.
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dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
KoHTponbHasg ([MpaBunbHO BbiNonHeHbI [[1paBuibHO BbINONHEHA (3a8aHus BbIMONHEHbI  |3anaHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMoONOBKHY. |[MEHEE YeM HaMonoBuHy.| 4
MpoaeMoHCTpUpoOBaH  [3apmaHuii. MpucyTtcTayioT MpoaeMoHCcTpUpoBaH
BbICOKMI YPOBEHb MpucyTcTBylOT cepbésHble oWwmnbKy. HeyL0BNETBOPUTENLHBIN
BNafLeHNs MatepuanoMm. |He3HauYMTeNbHbIE MpooeMoHCcTpypoBaH  |ypoBeHb BnaneHns
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpPeBOCX0OHbIE [MpooeEMOHCTPUPOBAH  |yPOBEHb BNaAeHNS MposiBneHsbl
CrnocobHOCTM XOPOLWMA YPOBEHD MaTepuanom. HeLOoCTaTOuHbIE
NPVMEHATb 3HaHWA U |BnageHus matepuanom. (I[posiBneHbl HU3KMe crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm NMPVUMEHSATDb 3HAHUS 1
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NPVMEHSATb 3HAHMA U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHN.
YMEHUS K BbINOMHEHNIO [KOHKPETHbBIX 3a8aHui.
KOHKPETHbIX 3a4aHuIA.
Ok3ameH Ob6yuatowwniics Obyvatowmiics Ob6yuatowwuniics Obyuatowmiics
obHapyxun obHapyXwun nonHoe 0bHapyxun 3HaHue obHapyxun
BCECTOPOHHEE, 3HaHue OCHOBHOTO 3HaumTenbHble Npobenel
crucTeMaTm4eckoe un y4eBOHO-MPOrpaMMHOro  [y4ebHO-NPOrpPamMMHOro (B 3HaHNAX OCHOBHOIO
rnybokoe 3HaHue matepuana, ycrnewHo [matepvana B o6beme, |y4ebHO-NpOrpamMMHOro
y4ebHO-NPOrpaMMHOro  |BbIMONHWN HeobXx04MMOM Onst marepwuana, gonycTtun
maTtepuana, ymeHue npeayCcMOTPEHHbIE JLanbHewen y4ebbl M [NpUHUMNNANBHBIE
CBOOOOHO BBIMONHATL  |MpOrpamMolt 3afaHns, |npencroswei paboTel  [OWMOKW B BEIMONHEHWN
3agaHus, YCBOW OCHOBHYIO no npodgoeccuu, NpeayCMOTPEHHbIX
npeLyCMOTPEHHbIE nntepartypy, crnpasuncs ¢ Nporpammoin 3a8aHni n
nNporpamMmoi, yceomn  |peKOMEHLOBAHHYIO BbINONHEHNEM 3aaHui, [He cnocobeH
OCHOBHYIO nuTeparypy 1|nporpammoi NpeLyCMOTPEHHbIX NPOLONXuUTb 00yyeHne
3HaKOM C OMCUMNAWHBI, NOKasan |nporpaMMoii, 3HakKoM C (Mnv NpucTynnuTb No
JOMONHUTENBbHOM cuctemMatmnyeckun OCHOBHOW NuTeparypou, |oKoH4aHUn
nuTepaTypomu, XxapakTtep 3HaHui rno peKkoMeH00BaHHOM YHUBepcuTeTa K
pekomeHO0oBaHHOM oucuunnuHe n nporpammot npodpeccrnoHanbHom
nporpamMmoin CMocobeH K ux LMCUMMNIWHBI, [OMYCTWN |AesTensHoCTM 6e3
OVNCUMNAWHBI, YCBOMA  |CAMOCTOSTENBHOMY MOrpewWwHoCTN B OTBETE | AONOMHUTENbHbIX
B3aMMOCBS3b OCHOBHbIX |TOMOMHEHMIO 1 Ha 3K3aMeHe 1 npu 3aHATUI NO
NOHSATWIA OUCLMMNAVHBI B [0BHOBNEHWIO B X04€ BbINOMHEHNM COOTBETCTBYIOWEN
VX 3Ha4YeHun ons HanbHenwel y4ebHoM  |aK3aMeHaLMOHHbIX aucuunnuHe.
nprnobpeTtaemoi paboTbl 1 3apaHuii, Ho obnapaet
npodpeccun, NposiBua  [mpogoeccroHasnbHown HeobX0aMMbIMU
TBOpYECKMe [eaTenbHOCTN. 3HaHUAMU ONS UX
cnocobHocTn B ycTpaHeHns noa
NMOHUMAaHWK, N3N0XEHWM PyKOBOLCTBOM
1 NCMONb30BaHNN npenogasaTens.
y4ebHO-NPOrpamMMHOro
maTepuana.
CemecTp 2
TeKywWUin KOHTPONb
NabopatopHble [ObopynosaHue u O6opynosaHue 1 O6opynoBaHue 1 ObopynosaHue u
pabothl MEeToAbl MICNONb30BaHbl (METOAb! NCMONb30BaHbI [METOAbI HACTUYHO MEeTObl UCMONb30BaHbI 1
npasunbHo. NposiBneHa (B 0CHOBHOM NPasubHO. [MCMONb30BaHbI HenpaBwbHO.
npesocxogHas MposiBneHa xopowas  |npasunbHoO. lNposieneHa |lposiBneHa
TeopeTumyeckas TeopeTnyeckas yOOBNETBOpUTENbHAS  |HEYLOBNEeTBOPMTENbHAA
NnoaroToBka. MOAroToBKa. TeopeTuyeckas TeopeTmyeckas
Heobxoaumble HaBblkn |HeobXxonuMble HaBblky  [MOAFOTOBKA. NoAroToBka.
W YMEHWS NOMHOCTBIO (U yMEHWs B OCHOBHOM  [HeobxonmMmble HaBblk  |HeobxoamMble HaBbIKK
OCBO€HbI. PesynbTaT  |0CBOEHbI. Pesynbtar |1 yMEHUS 4acTUYHO N YMEHUS HE OCBOEHbI.
nabopatopHoii paboTbl |[nabopatopHoit paboTbl |ocBOeHbl. Pesynbtat  [PeaynbTat
MONTHOCTbIO B OCHOBHOM nabopaTopHoii paboTbl |[nabopatopHoii paboTbl
COOTBETCTBYET €€ COOTBETCTBYeET €€ 4aCTUYHO He COOTBETCTBYeT eé
Lensm. Lensam. COOTBETCTBYET €€ Lensm.
uensam.
TecTtupoBaHue |86% npaBuibHbIX Ot 71% b0 85 % Ot 56% 0o 70% 55% npaBunbHbIX
oTBeTOB 1 Honee. NpaBuNibHbIX OTBETOB.  |MPaBWibHbIX OTBETOB. |OTBETOB U MEHEE. 2
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dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
3auteHo He 3auteHo
3auer Ob6yuarowwpmitica obHapyXun 3HaHne OCHOBHOro  |Obyyatrowuincs 0bHapyXunn 3HaYUTENbHbIE

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

HeobX04MMOM Ons fanbHeiwen yuebsl n y4yebHO-NporpaMMHOro MaTepuana, fonycTun

npeacrosien paboTbl MO CNeUNanbHOCTY, NPVHUMNANbHbIE OWWOKM B BIMOMHEHN

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

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

6.3 TunoBble KOHTPONbHble 3aAaHUS UM UHbIe MaTepuanbl, Heo6XoAuMbie ONsl OLLEHKU 3HaHUWA, YMEHUH,
HaBbIKOB U (UNK) OnMbiTa AEATENIbHOCTU, XapaKTepUu3yLLUX aTanbl oopMUpPOBaHUSA KOMMETEHLUN B NMpoLiecce
0CBOEHUsi obpa3oBaTenbHOW NPOrpaMMmbl

Cemectp 1

TekyLLU KOHTPONb

1. JTaBopaTtopHble paboTbi

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

Tema 1. PeakunoHHasi cnocobHocTb BelecTB. KNCNOTHO-OCHOBHbIE Y OKUCIIUTENBbHO-BOCCTAHOBUTENbHBIE CBOCTBA
BELLECTB.

1.1. NabopatopHas paboTa "OCHOBHbIE KNACChl HEOPraHNYECKNX COeaNHEHMIA".

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

Bonpochl k 3awmTe nabopatopHoi paboTbl.

1. Knaccudprkauus HeopraHmiyeckux Coe aUHEHNIA.

2. Okenabl: KUCNOTHbIE, OCHOBHbIE, aMCDOTEPHBIE, - HOMEHKNATypa, CBONCTBA. [pnBECTM NpUMEPDI, HANMCaTb YPaBHEHNS
peakuuia.

3. OcHoBaHus: knaccmgmkauus, noy4yeHne, HOMEHKNaTypa, CBOMCTBA.

4. Kucnotbl: knaccudprkaums, nonyyeHne, HoOMeHKNaTypa, CBOMCTBa.

5. Conu: knaccudpmkaums, nony4yeHne, HoMeHkKNaTypa, CBOMCTBa.

1.2. NabopartopHas paboTa "OKUCNMTENBHO-BOCCTAHOBUTENBHbIE peakumnm”

CopepxaHue nabopatopHoli paboTbl: 03HAKOMIIEHME C peakuUsMmn, MOYWAMY C U3BMEHEHWEM CTENEHU OKUCNEHUS, C
TUMNAMN OKUCANTENBHO-BOCCTAHOBUTENbHBIX PeaKUMiA, C METOLAMM COCTABNEHUS YPaBHEHNIA 3TUX peakLmiA.
Bonpocebl k 3awute nabopatopHoit paboTbl.

1. Kakme peakumm Ha3biBaIOTCSH OKUCNUTENIbHO-BOCCTAHOBUTENbHLIMA?

2. Y10 Takoe oKMCAuTENb, BOCCTAHOBUTENb, CTEMEHb OKUCNEHUSA?

3. Kakne npouecchl HasblBalTCA OKUCIEHNEM, BOCCTAHOBNEHMNEM?

4. Tunbl OKUCANTENbHO-BOCCTAHOBUTENbHbIX PeaKLUMA: XapakTepPUCTMKA MEXMONEKYNSPHBIX Y BHYTPUMONEKYNSPHbIX
OKMCNNTENbHO-BOCCTAHOBUTENbHbIX peakumnin. Peakumn ancnponopLMoHMpOoBaHus.

5. OKncnuTenbHo-BOCCTaHOBMTENbHAS OBOACTBEHHOCTb. [pnBECTU NpMMepbl BeLecTB, 0bnanaowmnx
OKNCNUTENbHO-BOCCTAHOBUTENBHOW OBONCTBEHHOCTbIO.

6. MNocnenosaTenbHOCTb AEACTBUNA npn ncnonb3oBaHMn MetTona 3JIEKTPOHHOIro 6anaHca.

Tema 2. CTpoeHue atoma 1 xmuMmyeckas CBsi3b

Na6opatopHas paboTta "CTpoeHne aToMa. DNeKTPOHHbIE CEMECTBA 3N1EMEHTOB."

ConepxaHue nabopatopHoit paboTbl: 03HAKOMNEHME CO CBOMCTBAMU 3/IEMEHTOB, OTHOCSIUMUXCS K 3N1EKTPOHHbIM
cemencTeam s, p, d, U UX COEANHEHWIA.

Bonpocebl k 3awute nabopatopHoit paboTbl.

1. KBaHTOBbIE YMCna: rnaBHoe, opbuTanbHoe, MarHUTHOE U cnMHOBOe. YTo onpedenseT kaxaoe u3 aTux Yucen? Kakue
3HAYEHNS MOTyT NPUHMMATbL KBAHTOBbIE Ynucna?

2. CchopMynnpyinTe NpUHUMMbI 3aroNHEHNS 3NEKTPOHHbIX 060N04YEK aTOMOB 1 NOSICHUTE UX NPUMEpPaMu.

3. OneKTPOoHHble CeMeCTBa 3NeMEHTOB: S, p, d, f - anemMeHTbl. OnpeaeneHve, obwme GOPMyNbl U UX PaCTONOXeHWe B
Tabnuue O.1. MeHoeneesa.

7. 3anucatb 3NEeKTPOHHbIE KOHCPMIypauuy cneayowmx aToMoB 1 rpaconyeckne n3obpaxeHmnst nx anekTPOHHbIX (OOPMY B
HOpManbHOM U BO3BYXXAEHHOM COCTOSIHUSX:

s - anemeHToB Mg, Ca, Sr, Ba,

p - anemeHTOB P, S, Si,
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d - anemeHToB Mn, Fe, Co, Ni.

Tema 4. PacTsopbl.

NabopatopHas paboTa "MMaponna conei”

ConepxaHue nabopatopHoit paboTbl: N3y4YeHne rmaponnsa conei.

Bonpochl k 3awmTe nabopatopHoit paboTbl.

. Y10 HasbIBaeTCSa rMaponnu3om conemn?

. Kakne conun nogsepratorcs rugponuay?

. Kakue conu He noggepratotcs rugponusy? MNpueennTe npuMepsl.

. MpuBennTe NpuMepbl rMApPoNIM3a coneli no KaTnoHy, Mo aHWOHY, MO KATUOHY 1 aHUOHY.
. OnHOCTyneHYaThI 1 MHOrOCTYNEeHYaTbI rMaponm3.

. Kakne dpaktopbl BIMAIOT Ha CTENeHb rmaponnsa conen?

. Hannwure ypaBHeHUs peakuumii rmaponnsa B MONEKYNSPHOM, MOHHOM 1 COKPALEHHOM UOHHOM BUAE ANS CNeayomx
coneii: kapboHaT HaTpuWs, XNOPUA HATPUS, aleTat aMMOHKS.

NOoO O~ WD =

Tema 5. ManbBaHUYecKre aNeMeHTbI 1 P HANPSIXXEHUI METANNOB.

NabopatopHas paboTa "lManbBaHUYeCcKne 3NEMEHTHI".

CopnepxaHue nabopaTopHoi paboThl: 03HAKOMIIEHME C YCTPOWCTBOM U PpaboToi ranbBaHNYeCKMX 3NIEMEHTOB.
Bonpocebl k 3awute nabopatopHoit paboThbl.

1. O6bsicHUTE 06pa3oBaHMe OBOMHOrO NEKTPUYECKOro CNos Ha rpaHuLe MeTann - pacTBop, BOSHUKHOBEHWE
3NEeKTPOAHOro NoTeHumana.

2. Y10 Ha3bIBaeTCA CTAHOAPTHLIM 3N1IEKTPOOHBIM NOTEHUMANOM MeTanna?
3. Pso HanpsixeHuin meTannoB. Kakue BbIBOLALI MOXHO cenatb U3 MONOXEeHNs MeTanna B psaay HanpsxeHnin?
4. Y10 Ha3bIBaeTCs rafibBaHN4ECKNM 3/1IEMEHTOM?

5. Tvnbl ranbBaHNYECKKX 3NIEMEHTOB: ra/ibBaHWYECKNIA aneMeHT BonbTa, Skobu-aHnans, KOHUEHTPaUVOHHBIN
ranbBaHUYeCcKuin anemeHT. [NprBeonTe NpMMepbl.

6. Kak no doopmyne HepHcTa onpenenntb 3Ha4eHne paBHOBECHOIO 9NEKTPOAHOrO NoTeHUmana metanna?
7. Kak paccuntbiBaetca 9JC ranbBaHn4yeckoro anemeHTa?
8. B 4eM otnnume ranbBaHn4eckoro anemeHTa Akobu-Iannansa ot snemeHta Bonbta?

Tema 6. Koppo3aus meTtannos.
NabopatopHas paboTa "Kopposusi metannos"

CopepxxaHue nabopatopHoli paboThl: 03HAKOMIEHME C Pa3NNYHBIMU BUOAMUN SNEKTPOXUMUYECKON 1 XMMUYECKOM
KOppPO31Kn MeTasnoB.

Bonpockl k 3awmTe nabopatopHoiit paboTbl.
1. Yo Takoe koppo3ns metannos? Kakvne Buabl koppoaunm metannos Bel 3HaeTe?
2. B 4eM 0TAMYMS XMMNYECKOW 1 3NEeKTPOXNMNYECKON Koppo3um?

3. Uto npencrasnsiet coboin xummyeckas kopposms? B kaknx cpegax oHa npotekaeT? MNpuBenute npuMepbl U ypaBHEHNS
peakuuii ra3oBoli KOPPO3MU 1 KOPPO3MM B HESNEKTPONUTAX.

4. KakoB MexaHu3M aNekTPOXMMUYECKO Koppoaun? Buasl oenonsipusaumu.

5. Cxema anekTpoxmmMmyeckoi Koppoaum. Kak HasbiBaeTcsi IpoLecc 0TBOAA 3NEKTPOHOB C KaTOLHbIX yHacTKOB Mpw
3NEKTPOXMMUYECKON KOPPO3NMN?

6. KakoBbl MeTObI 3aWMTbl METANIOB OT KOPPO3UN?
7. Kakne metannbl NpUMEHSAIOTCA B KAYECTBE aHOOHbIX U KaTOAHbIX MOKPLITWIA Ha Xenese?

Tema 7. OnekTponns pacTBopOB 1 PacrnnaBoB 9M1EKTPONNTOB.
NabopatopHas paboTa "OneKTPonn3 pacTBoOPOB U PacriaBoB 31eKTPoNMToB"
Na6opatopHas paboTa

CognepxaHue nabopaTtopHoii paboTbl: 03HAKOMIEHWE C NEKTPONN30M BOAHBIX PACTBOPOB C PACTBOPUMBIM 1
HepaCcTBOPMMbIM aHOLOM, MOMYYEHNEe LIMHKOBOrO MOKPbITUS.

Bonpocebl k 3awute nabopatopHoit paboThbl.

1. Uto Ha3biBaeTCs anekTponu3om? Buapl anektponmaa.

2. Kakve npouecchl NpoTekatoT Ha anekTpoaax npu anekTponmae pacnnasa xaopuaa Hatpusa?

3. KakoBa nocnenoBatenbHOCTb paspsna KaTMOHOB Ha KaTofe Npuv 3NeKTPonM3e BOOHbIX pacTBOPOB CONen?
4. Kakosa nocnepnosaTenbHOCTb pa3psaa aHUOHOB Ha aHOAE NPW 3NeKTPONn3e pacTBOPOB COMEN C MHEPTHLIM aHOAOM?
MNpuseonTe NpUMepbl MHEPTHBLIX aHOA4,0B.

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

6. [aTb (hOPMYyNMPOBKM 1 3anMcaTtb MaTeMaTnyecku nepsblil, BTOPOA U 06 beANHEHHDI 3aKoHbl Dapanes.
7. MNpuMeHeHne anekTponuaa.

2. TectupoBaHue

Tembl 1,2,3,4,5,6,7,8,9
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MNpumMepbl TECTOBLIX 3a4aHUA.

1. Ykaxunte, Kak U3MEHUTCS CKOPOCTb peakummn: 2S02+02 = 2503 npuv NOBbIWEHUN OaBNEHNS B cMcTeMe B 3 pasa:
1. 1. ysennuutcsa B 18 pas

1. 2. yBenuumtca B 9 pas

1. 3. yBenuumtca B 6 pas

1. 4. ysenuuutcsa B 27 pas

2. Bce BO3MOXHbIE 3HAYEHUS MArHUTHOIO KBAHTOBOMO YMCna Ans 9NeKTPOHOB 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 KaTuoHy NoaBepraeTcst Conb, 0bpasoBaHHas:
3.1. cnaboii KNCNOTO U CUNbHBIM OCHOBaHNEM

3.2. CUNbHOI KUCNOTOM 1 cnabblM OCHOBaHNEM

3.3. CUNBbHOR KNCNOTOW U CUTbHLIM OCHOBAHUEM

3.4. niobas conb

4. MonspHas KOHLEeHTpauus pactesopa, cogepxatero 0,98 r cepHor knucnotbl B 100 Mn pacteopa, paBHa:
4.1. 0,1 monb/n

4.1. 2 monb/n

4.3. 4 monb/n

4.4. 0,5 monb/n

4.5. 0,20 monb/n

5. "MNoHnXeHne naBneHns HacCbIWEeHHOro napa pacTBopuUTENs Had PacTBOPOM NPOMNOPLMOHANbHO MONbHOW Jone
pacTBOPEHHOrO BelwecTaa".

MNpvBeaéHHOE BbipaxkeHue npeacTtasnseT coboi
5.1. 3akoH Necca

5.2. 3akoH Payns

5.3. 3akoH dapages

5.4. 3akoH Oma

5.5. npyvHumn Maynu

6. KpatHoCTb CBSI3U B MOMeKy/e a3oTa paBHa
6.1.1
6.2.2
6.3.3
6.4.5
6.5.0

7. B ypaBHeHUn peakumm

FeSO4 + KMnO4 + H2S504 = Fe2(S04)3+ K2504 + MnSO4 + H20
KO3(PPULIMEHT Nepen CepHON KUCNOTOW paBeH:

71.8

7.2.5

7.3.4

7.4.3

7.5.2

8. Xnopwg xenesa(ll) He MoxeT 6biTb MONY4YeH B3aNMOOECTBUEM:
8.1. xenesa c xnopnaom HaTpus

8.2. pacteopa xnopuga megu(ll) c xenesom

8.3. xxenesa c CoOnsHOM KNUCNOTOW

8.4. okcmnpa xenesa c CONSHOM KUCNOTOW

9. Kucnas conb MoXeT BbITb NOMyYeHa B peakumu:
9.1. NaOH (HepocTtaTok) + H3PO4
9.2. HCI+NH40H
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9.3. CuCI2 + NaOH(HepocTaToK)
9.4. FeSO4 + KOH(n36b1TOK)
9.5. Ca(OH)2 + HNO3

10. YkaxuTe BewecTBa, B BOAHbIX PACTBOPaXxX KOTOPbIX PACTBOPSETCS MMAPOKCUL aMOMUHMS:
10.1. KOH, H2S04

10.2. NaOH, NaCl

10.3. NaNOg, KClI

10.4. H2S04, K2S04

11. HassaHue coegnHeHuns Cu(H2AsO4)2 no mexayHaponHON HOMeHKNaType:
11.1. Ourngpoapcenat meaum (l1)

11.2. AurnopokcoapceHat mean (l1)

11.3. OurnopoapceHat meau (1)

11.4. Ournopoapcenut meam (1)

12. B Monekyne HeKOTOPOIA KUCNOW CONU COAEPXUTCS aTOM BOLOPOA, CMOCOOHbIN K 3aMelleHnto Ha Metann. Mpu
3amelleHnmn obpasyeTcs gooccpat Kanbumsi. HassaHmne NCXonHoWM Conu:

12.1. N'mapokcogpocdraTt KanbLms

12.2. Qurngpokcodpocdat Kanbums

12.3. M'mppogphochuTt Kanbuus

12.4. 'mapodpocat kanbuus

13. Mpw NpoTekaHun Toka Yepe3 NocnenoBaTeNbHO BKMOYEHHBIE SNIEKTPONU3EPBl C pacTBOpaMu HATpaTta cepebpa u
cynbcpata meau (I1) B nepeom anektponusepe Boigenunocb 1,118 r metannnyeckoro cepebpa. Macca meaw,
BblLENMBLIEACS 3a 3TO Xe BpeMs BO BTOPOM 3N1eKTponn3epe, pasHa:

13.1.0,331r

13.2.0,662r

13.3.0,438r

13.4.0,536r

13.5.0,213r

14. OnekTponn3 BOOHOrO pacTeopa cynbara H1KeNs NpoBoaunics B TedeHne 1 yaca npu cune toka 2 A. Macca Hukens,
KOTOpas Bblaenunach Ha katoge, pasHa

141.2.2r

142.44r

14.3.6,8r

14.4.8,7r

145.05r

15. [1ns NpOTEKTOPHON 3alnThl XENe3HbIX N3Aenui 0T KOPPO3un B HENTPanbHOW BOAHON Cpeae MOXET NPUMEHSTHCS:
15.1. kobanbT

15.2. onoso

15.3. marHum

15.4. Hukenb

15.5. menb

16. CtanpaptHas 3C ranbBaHunyeckoro anemeHTa Zn/ ZnClI2 // 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, KOTopblii XapakTepuayeTcs HanbonbLIMM BO3PaCcTaHWEM SHTPOMWU, SBASETCS:
17.1. oxnaxneHue

17.2. HarpeBaHue

17.3. ucnapenue

17.4. koHOeHcauns

17.5. kpuctannusaums
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18. LleHTpanbHbIil aTOM HaXOAUTCS B COCTOSIHUM SP3-rnbpuansaumy B MONeKyne
18.1. BeClI2

18.2. CCl4

18.3. AICI3

18.4. BH3

3. NMucbmeHHas pabora

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

MprMepbl 3aaaHnil Ans IMCbMEHHON paboThl.

Tema 1. PeakunoHHas crnocobHOCTb BEWECTB.

1. CocTaBbTe chopMynbl coneii: rmppokcoxnopuaa meam (1) n rmgpochocara 6apusi. Hanuwmte ypaBHeHNs peakuuii
npespaLeHns 3TMX Conel B CpeaHne conu.

2. CocTaBbTe hopMynbl aurnapodoocdata kanbums, rugpokcoxnopuma xpoma (1), kapboHarta kanusi.

3. Hannwwute ypaBHeHne peakummn npespatieHve rugpokcoxnopuaa xpoma (l11) 8 xnopma xpoma (lll).

4. Vicxopsa n3 rmgpokeuga kanbums n goocopHOM KMCNOTbI, COCTaBbTe DOPMY/bl BCEX TEOPETMHECKU BO3MOXHbIX CONen,
Ha30BUTE UX NO MEXAYHAPOLHON HOMEHKNaType.

5. PaccTaBbTe KO3o(ULMEHTHI B YPaBHEHWMN peakLumy METOAOM 3l1eKTPpoHHOro 6anaHca. Hanonute okmcnmTens u
BOCCTaHOBUTESb.

Cr(NO3)2+Br2+KOH—-K2CrO4+KBr+KNO3+H20

6. Onpenenvte TUNbl OKUCINTENbHO-BOCCTAHOBUTENbHbBIX PeakLuit. YKaxmnTe OKUCINTENb U BOCCTaHOBUTENb
a. H2S+8HNO3=H2S04+8N02+4H20

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

c. 2Pb(NO3)2=2Pb0O+4N02+02

d. 3HNO2=HNO3+2NO+H20

e. NH4NO2=N2+2H20

Tema 2. CTpoeHue atoma 1 XuMm4eckas CBA3b.

1. HanuwwnTte nonHble 3NeKTPOHHbIE CHOPMYJibl aTOMOB CNEOYIOWMX 3NEMEHTOB: XPOM, NNaTnHa, Bonbdpam, Xeneso,
kobanbT, HUKENb, 010BO, MapraHeL, panunii, radpHuiA, repmanHuii, 6pom, BUCMYT.

N306pasmnTe pacnpeneneHne BaneHTHbIX 3NIEKTPOHOB MO KBAHTOBLIM SYeiikaM B CTaLMOHAPHOM 1 BO3BYX AEHHOM
COCTOSIHUW.

2. YKaxuTe Bce BO3MOXHble BaNeHTHOCTM aToOMOB Cepbl, oocdopa v Xnopa B XMMUYECKUX COeANHEHNSIX

3. KBaHTOBbIE YMCna: rnaBHoe, opbuTanbHOe, MarHTHOE 1 crivHoBoe. [JaTth XxapakTepucTuky, NPUBECTY NMPUMEPSI.
4. Onpenenute TMn rmbpuansaunm LeHTpanbHoro atoma B monekynax: CH4, BH3, NH3, BeF2, PCI5. Ykaxute
reoMeTpruyeckoe CTPOEHME 3TUX MOSIEKYII.

5. Onpepnenute kpaTHocTb cBa3u metoaom MO JIKAO B monekynax: H2, 02, CI2, N2, Br2.

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

7. YKaxuTte, Kakoi BUA XMMUYECKOW CBSA3W peanvayeTcs Mexay atoMammn Sf1eMeHTOB C NopsaKkoBbIMu Homepamu 1 1 17,
3mn9.

Tema 3. Xumunyeckas TepmognHammka 1 KUHeTuKa.

1. Bblumcnnte nameHeHne ceobonHoi aHeprum Mmbbca n onpenennte BO3MOXHOCTb NPOTEKaHMS peakuum npu T = 298
K:

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

CraHpapTHble 3Ha4YeHUs TEPMOANHAMUNYECKNX (OYHKLIMIA B3ATb B CPaBOYHMKE.

2. TemnepartypHblii KOadhprUmeHT peakunm paseH 3. OnpenenvTe, Kak UBMEHUTCS CKOPOCTb peakummn npuw noBbIWEHUN
Temnepatypbl ot 300 K oo 320 K.

3. PaccuuTaTtb sHTaNbNUIO NpespalleHns rpacdouTa B anmaa, ecnm aHTanbnus cropaHmsa rpadurta = -393,4 kIx/Monb, a
anmasa = -395,28 kx/monb.

4. Mpun Temnepartype kuneHns beHsona (Tk = 353 K) XnaKocTb U nap paBHOBECHbI. YeMy paBHa SHTPONUS UCHapeHus,

ecnu aHTanbnuns ncnapeHns coctasnset 34,3 kIx/monb?

5. Bolymncnutb AG B peakummn n K pasHosecus:
S02 (r) + NO2 (r) — SO3(r) + NO (r)
CraHpapTHbIe 3Ha4YeHNS TEPMOANHAMUNYECKUX (OYHKLIMIA B3ATb B CMPABOYHMKE.

Tema 4. PacTeopbl.
1. Onpenennte mMaccy rmapokcuna Hatpus, cogepxauytocs B 500 mn ero 1M BogHoro pacrteopa.
2. Onpepnenute BOLOPOAHbIN NokasaTenb (pH) pacTtBopa ruapokcuaa Kanus, MMerowero KoHueHTpaumo 0,01 monb/n.

3. OnpenenvTe NPOLEHTHYIO KOHLIEHTPALMIO pacTBopa, MOAyYEHHOr0 Npy pacTBopeHnn 50 r HuTpaTa cepebpa B 150 r
BOAbI.
4. OnpepnennTe YNCO MONEN CONSHOM KNCNOThI, cogepxaumxcs B 500 mn eé 1M pacTteopa.
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5 Onpepenute T1Tp pacteopa, cogepxaiero 4 r NaOH B 200 mn pacTtsopa.
6. lMpuBeonTe NpMMepbl Conei, KOTopble NOABEPralnTCa rMapoanay no KaTuoHy, No aHNMoHy. o KaTMoHy U aHUOHY
OOHOBpPEMEHHO. Hanunwwnre YpaBHEHUA peaKLl,I/II7I. Kakne conun He nooseprarTcA l'l/l,D,pOﬂI/I3y?

Tema 5. ManbBaHUYecKre aNeMEHTbI 1 PsA HANPSXXEHUI METaNNoB

1. CocTaBbTe CxeMy ranbBaHMYeCcKoro aneMeHTa Bonbta, 06pa3oBaHHOro LIMHKOBLIM U MArHUEBLIM 3NEKTPOLAMN.
Hanuwwute ypaBHEHNs aNeKTPOAHbIX MPOLECCOB.

2. Bblumcnute 3.4.C. rafbBaHWYECKOro a/eMeHTa:
Zn/ Zn(NO3)2, 0,1M // Cd(NO3)2, 1M /Cd
Hanuwute ypaBHEHNS 9NeKTPOLHbIX MPOLECCOB, M306pasnTe CXeMy ranbBaHUYECKOrO S/IEMEHTA.

3. CocTaBbTe CXEMbI OBYX ralbBaHW4eCKNX 3/1IeMeHTOB, B O4HOM 13 KOTOPbIX Melb 6bina 6bl Kartonom, a B Apyrom aHoOoom.
Hannwwute ons Kaxanoro n3 aTux a1EMEHTOB 9NNIEKTPOHHbIE ypaBHEHUSA peaKuM|7|, nportekawlinx Ha aHoaoe n Kkartone.
PaccuntainTte 3.4.c. 3TUX ranbBaHNYeCKUX 9IEMEHTOB ONS CTaHOAPTHbIX YCJ'IOBI/II7I.

4. BbluncnuTe 3.4.C. ranbBaHNYeckoro afnemMeHTa:
Mg / MgSO4, 0,1M // CuS04, 0,1M / Cu.
Hanuwwute ypaBHEHUS 9NeKTPOLHbIX MPOLECCOB, M306pasnTe CXeMy ranbBaHUYECKOro S/eMeHTA.

5. CoctaBbTe CXeMy rajibBaHM4eCKoro ajieMeHTa Bonbra, O6pa3OBaHHOFO MenHbIM N LMHKOBbIM 3NEeKTpOo4aMNn. Hannwwnte
YpaBHEHNA aNeKTPOOHbIX MPOLECCOB.

Tema 6. Kopposus metannos

1. Xeneso HaxoouTCs B KOHTAKTE:
a. C OfI0BOM;

b. ¢ uMHKOM.

YkaxuTe, Kakow MeTann 6y,ﬂ,eT OKNCNATLCA B KaXO0M U3 3TUX Cnhy4aes. Hanuwwute CXeMy KOpPpPO3MOHHbIX npoLeccoB BO
BNaXXHOM BO34yXe 1 B pacTBOpe CEPHON KNCNOTbI.

2. Kakoe nokpbiTve MeTanna HasbiBaeTcs aHOOHbIM 1 Kakoe KaTtoaHbIM? Ha3oBMTe HECKObKO MEeTannoB, KOTOpPble MOryT
CNYXWTb OJisl aHOLHOIO M KaTOLHOro NokpbITs Xenesa. CocTtaBbTe ypaBHEHUS aHOAHOMO 1 KATOAHOMO MPOLECCOB,
MPOVCXOASLMX NMPU KOPPO3MU Xenesa, NMoKPbITOro LMHKOM BO BNaXKHOM BO3yXe.

3. [Be xenesHble NNacTuHbl, YaCTUYHO NOKPbITbIE OAHA ONOBOM, Apyras Meabto, HAXOAATCSA BO BNaXHOM Bo3ayxe. Ha
Kakoi 13 aTUX NNacTuHoK beicTpee obpasyercs pxasynHa? Modemy?

CocTaBbTe ypaBHEHUS MPOLECCOB KOPPO3UM STUX NNACTUHOK.

4. B 4eM 3aKntoyaeTcs CyWHOCTb NMPOTEKTOPHOM 3aWuThl METaNIoB OT Koppo3un? MpuseanTte NpuMep NPOTEKTOPHON
3alWmMTbl Xenesa B HeTpanbHOW cpene

CocTaBbTe 3NeKTPOHHbIE YPaBHEHWS aHOLHOTO M KaTOLHOro NMpoLLeCCOoB.

5. O6bsICHWTE, NOYEMY OLIMHKOBAHHOE Xene30 BO BNaXHOM BO3AyXe He KOppoavpyeT Aaxe npu HapyweHuu NokpbITus, a
Ny>XeHoe Xene3o (NMoKpbIToe TOHKMM CNOEM 010Ba) GbICTPO NOKPLIBAETCS PXAaBYMHOIA.

Hanuwute cxemy KOPPO3MOHHbBIX MPOLIECCOB.

6. Xeneso NokpbITo HUKeneM. Kakoi 13 metannos 6ynet KOppoLMpPOoBaTh B CyHae paspyLleHust MOBEPXHOCTW MOKPbITUS?
Hannwute cxemy KOPPO3MOHHbBIX NMPOLIECCOB:

a. BO BNaXHOM BO3ayxe; b. B pacTBOpe CONSIHOW KNCNOThI.

Tema 7. OnekTponns pacTBopOB 1 PacrniaBoOB 31EKTPONNTOB

1. dnekTponnM3 BOLHOro pacteopa cynbpata meau () npogonxancs B TevyeHne 1 yaca npm cune toka 1 A. Onpenenvte
mMaccy Mefou, Kotopasl BblAoenmMTcsa npu anekTponuse. Hanvwmrte ypaBHeHUs aneKTPOoOHbIX NPOLECCOB.

2. Bbluncnute akBmBaneHT XpoMma, y4nTbiBas, 4TO Npu NponyckaHum Yepes pacTBop ero conu Toka cunot 10A B TedeHune
30 MVHYT Ha KaToge Bblaenunock 3,25 r xpoma.

3. HannwwuTe ypaBHeHMs peakumil, TpoTeKawWwmx Ha anekTpoaax npu anekTponmae BOAHOMO pacTsopa HATpaTta HUKeNs:
a) ¢ rpadoUToBbLIM aHOAOM; 6) C HAKENEBLIM AHOLOM.

4. OnekTponM3 pacTeopa xnopuga LmHKa NpoBoAMTCS C HEATpanbHbIM aHOLOM B Te4eHue 6 4acos npum cune Toka 3A.
HanvwunTe ypaBHEHWS 3n1EeKTPOLHbIX NPOLIECCOB U BbIYUCAMUTE KONNYECTBA BELWECTB, BbIOENMBLUMXCA HA SNEKTPOoLaX.

5. Yepes pacTBop cynbdata xenesa (II) nponyckanu tok cunoii 13,4 A B TedeHme 1 yaca. Onpenenntb KONMYeCcTBO
Xenesa, KOTOpoe BbIAENWUIOCh HA KaTolle, €CNu BbIX0OA Mo TOKy 6bin paBeH 70%. Hanuwunte ypaBHeHNs peakuuii,
NpoTeKawWmnx Ha MHEPTHbBIX 9NeKTPoaaX.

6. HanuwwuTte ypaBHeHMs peakumil, NpoTeKawmnx Ha MHEPTHbBIX 9NeKTpoaax Npy SNeKTponmM3e pactsopa xnopuga
MarHusi. CKonbKo BpeMeHV HeobXxo4MMO BECTU 3N1eKTPONn3 npu cune Toka 2 A, 4Tobbl Ha KaToae Bblaenunoch 2,43 r
BelecTsa

Tema 9. BoicokomonekynsipHble coeanHeHns.
1. Onpenenute cTeneHb NnonMmMepusaunm obpasua nonmeuHunxnopuaa [CH2 - CH(CI) -Jn co cpenHei MonekynsipHol
maccor 62500.

2. HanuwmTte peakumy nonyYeHns NONVBMHUAXIOPUAA, NONNITUEHA, NONUMPONUNEHa, NONNTETPAdTOPITUNEH,
nonMMeTUnNMeTakpunara.

3. MpuBennTe npumepbl KAPOOLLENHBIX MNONVMEPOB.
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4. O6BbSCHUTE, NMOYEMY MONMMEPBI HE UMEIOT ONpPENeNIEHHON TOHKW NNaBneHus.

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

Tembi 1,2,3,4,5,6

Mpumep buneta ans KOHTPONbHOW paboTbl

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

2 YKaxuTe 3Ha4eHnsi KBaHTOBbIX YiCeN Ans 9NeKTpoHoB 6p2. OnpegennTte, Kakow STO 3EMEHT 1 COCTaBbTe ero
9NEKTPOHHYIO CPopMyTy.

3 YkaxuTe Tvn rubpmansauum LeHTpanbHOro atoMa U NnpoCTPaHCTBEHHYIO KOHdurypauumto monekyn NH3, CH4.
4 PaccTtaBbTe KO3(gULNEHTbl METOLO0M 3N1eKTPOHHOro 6anaHca:

MnO2+KCIO3+KOH—K2MnO4+KCl+H20

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

6 Bbluncnute nameHeHne ceoboaHoin sHeprm Mbbca 1 onpenennte BO3MOXHOCTb NPOTEKaHNA peakuun B CTaHOapTHbIX
YCNOBUSIX:

2C6H12 () + 902 (r) — 6CO2(r) + 6H20 (r)
CTaH,EI,apTHbIe 3Ha4YeHnsa TepMoanHaMmn4eckmnx prHKLI,VIVI B34Tb B CNpaBO4HUKeE.

7 Hannwwute ypaBHEHUsA npoueccos, NpoTekaowmx Npu KOHTakTe HUKenda 1 xenes3a BO Bla>XKHOM BO34yXe U B pacTBope
KNCNOThI.

8 CocTtaBbTe CxeMy rafibBaHW4ECKOro anemeHTa, 06pa3oBaHHOro LIMHKOBOI U MeHOM NnacTuHamu, norpyXeHHbiMu 8 1M
pacTBopbl cBOUX coneit. Paccuntaiite senmuuny 9/JC.

Ok3ameH

Bonpochbl k sk3ameHy:

1. CoBpeMeHHas Teopus cTpoeHms atoma. KopnyckynspHO-BOMHOBbLIE CBOMCTBA S/IEMEHTAPHDBIX YACTUL. YpaBHEHUE ae
Bpoiins. MpuHumn HeonpeaeneHHocTu Meii3eHbepra.

2. BonHoBas dpyHkums. YpasHeHue LWpeauHrepa.

3. KBaHTOBbIE YMCna: rMaBHOE 1 opbuTanbHOE. DHEPreTUYECKME YPOBHU 1 MOLYPOBHM.

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

5. ®opMbl 3N1eKTPOHHbIX opbuTtaneii: s-, p-, d- opbutanu.

6. MpyHUWMNbI 3aNONHEHNS aTOMHbIX opbuTanei atomos: npuHUMN Maynu, npasuno XyHaa, NPYHLMN MUHUMYMa SHEPTUN.
7. MakcumanbHas eMKOCTb SHEPreTM4ecKux NogypoBHe. SNeKTPOHHbIE CPOPMYbl CTPOEHMS aTOMOB 3/1EMEHTOB.
I"padprueckoe n3obpaxkeHne aNeKTPOHHOIO CTPOEHMS aTOMOB.

8. MNepuoguyeckuin 3akoH (hopmynuposka) n nepmogudeckas cuctema .M. Menneneesa. [epnoan4HoCTb N3MEHEHMNS
CBOWCTB 3/1IEMEHTOB.

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

10. KoBaneHTHas nonsipHas XuMmn4yeckas csa3sb.

11. VloHHas xumnyeckas cBsi3b. BogopoaHas cBs3b.

12. Cnocobbl NepekpbiBaHNS 9NEKTPOHHbIX 06/1aK0B: O-CBSI3M U TI-CBSI3M.

13. T'nbpmansaums atoMHbix opbutanein. Tunbl rmbpuamsaunm opbutanein n NPOCTPAHCTBEHHOE CTPOEHNE MONEKY.
14. MeTton monekynsipHbeix opbutanein (MO JTIKAO). OcHoBHble nonoxeHus metoga MO JTIKAO.

15. lNocTpoeHne aHepreTMYeckux auarpamm MoneKyn 1 onpeneneHne KpaTHOCTK (Mopsaka) CBS3n B COOTBETCTBUM C
meTtonom MO JIKAO.

16. Xumnyeckas TepMmognHamuka. TepMOD,I/IHaMI/I‘-IeCKI/Ie C*)yHKLlI/II/I. I'IepBb||71 3aKOH TepMoanHaAMUKN. BHyTpeHHFISI aHepru4
CUCTEMbI. DHTaNbNUS.

17. 3akoH ["'ecca n cnenctene ua Hero. PacyeT n3aMeHeHms aHTanbnumn peakummn. SK30TEPMUYECKME U SHOOTEPMUYECKUE
peakumu. SHTanbnus 06pasoBaHNs BewecTsa.

18. Bropoin 3aKoH TepMoanHaMuKn. SHTponus. PacyeTt nameHeHns sHTponuu peakumu. Moctynart MNnaHka.

19. DHeprus Mb6ca 1 eé naMeHeHve B Xolle peakuun. YCnoBme caMonpon3Bo/ibHOMO NMPOTEKaHUS XUMUYECKUX pPeakLVii.
Cnocobbl pacyeta aHeprumn M'mbbca. dHeprusi F'mb6ca o6pa3oBaHNs BEIWECTB.

20. XvMnyeckas KnHeTrka. 3agadn XMMNU4eckon KMHeTUkn. CKopoCTb XMMMNYECKON peakLnn.

21. 3aBMCUMOCTb CKOPOCTM XMMWUYECKOM peakLun 0T KOHLIEHTpauun 1 oT Temnepatypbl. KuHeTnvyeckoe ypaBHeHMe.
KoHcTaHTa cKopoCcTu peakuuu.

22. Xvmnyeckoe paBHoBecue. KoHcTaHTa paBHoBecus. CMelleHne xmmMmyeckoro pasHoBecus. MNMpuHuun Jle-LWaTenbe.

23. Cnocobbl BbipaXeHUsi KOHLIEHTpaLun pacTBOpPOB.

24. KonnuratueHble CBONCTBA pacTBopoBs. 3akoHbl Payns. Ocmoc. 3akoH BanT-Nodbdpa.

25. BogopoaHblin nokasatens (pH).

26. M'maponuna coneii. PasnnyHble npuMepbl rMaponmaa: ruaponma conei, o06pasoBaHHbIX cnabbiM OCHOBAHMEM U CUbHOM
KWUCNOTOW, cnaboi KUCNOTOM U CUIIbHBbIM OCHOBaHMEM, cnaboi KUCNOToM U cnabbiM OCHOBaHMEM.

27. lucnepcHble cUcTEMbI: BBICOKOAMCNEPCHbIE, CpefHeaMcnepcHble, rpyboamcnepcHole. CBoMCTBA KOMNOMAHBIX
pacTBOpOB.
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28. OKMCNUTENbHO-BOCCTAHOBUTENbHbIE peakuunn. CteneHb okucneHns. OKucnnuTenu n BOCCTaHOBUTENN. MeTO,EI,
3NeKTpoHHOro 6anaHca.

29. Tynbl OKUCNNTENBHO-BOCCTAHOBUTENbHBIX PEaKLIMA: MEXMONEKYNAPHbIE, BHYTPUMONEKYNSIPHbIE, peakLuum
CaMOOKMCIIEHNS-CAMOBOCCTAHOBNEHUS (ANCMPOMNOPLIMOHPOBAHUS).

30. OnekTpoaHble noTeHumanbl. MexaHn3M BO3HUKHOBEHWS 3NEKTPOAHOr0 NoTeHumMana Ha rpaHyiLe Metanni-pacTteop.
31. BogopoaHsblin anektpod. CtaHaapTHble 9NeKTpoaHble NoTeHumanbl. YpasHeHne HepHcra.

32. Pan HanpsxeHuid MeTannos.

33. NanbBaHnyeckunin anemMeHT BonbTa.

34. anbBaHn4eckuii anemMeHT Skobu-LaHnans.

35. KoHUeHTpaunOHHbIN ranbBaHnyeckuin anemenT. 30C ransBaHN4YECKOro aneMeHTa.

36. Koppoansa metannos. XuMmndeckas v anekTpoxummuyeckas Koppoaus. Cxema aneKTpoXUMUYecKon KOppPo3mu.
Lenonsapnaauus KUCNopoaHas 1 BOgopoaHas.

37. Koppoawus npu KoHTakTe AByx MeTannoB. Koppo3aunsi Npu HepaBHOMEPHOR aspaumm.

38. 3awmTa MeTannoB OT KOPPO3un. AHOOHBIE M KATOOHbIE 3AWUTHLIE METANINYECKME NOKPbITUSA. MeTon NpOTEKTOPOB.
NHrmbutopsl kopposuu.

39. OnekTponns pacnnasoB 3EKTPONUTOB.

40. DnekTponu3 pacTBOPOB SNEKTPONNTOB C HEPACTBOPUMBIM (MHEPTHBIM) aHOOM.
41. OnekTponu3 pacTBOPOB INEKTPONNTOB C aKTUBHBLIM (PacTBOPMMbIM) aHOLOM.
42. 3aKOHbl 3NeKTponm3a.

43. Obwwe caolicTBa MeTannoB. Cnocobbl NoONy4YeHNs METANNOB.

44. OCHOBHbIE KNnacchbl HeopraHmn4eckunx coeauHeHnin. Okcuabl: KNCNOTHbIE, OCHOBHbIE, amdoTepHble, 6e3pa3n|/|L|Hb|e.
HOMeHKﬂaTypa 1 CBOWCTBA OKCMAOB.

45. OcHoBaHus: kKnaccudmkauus, HOMEHKNaTypa v CBOMCTBa OCHOBaHUA. AMCPOTEPHbIE rMapokcmabl. CTPYKTYPHbIE
oopMYyIibl OKCULOB.

46. Kucnotbl: 6eckmcnopoiHble, kucnoponcogepxaiuve. CBoMCTea KUCNOT.

47. Conu: OCHOBHbIE, KUCTbIE, CpeaHne (HopManbHble). HomeHknatypa, cnocobbl nony4yeHus conein. Xummyeckue
csoncTea coneil. CTpyKTypHble OOpMybl CONeil.

48. MonmmMepsbl. Knaccudoukaums nonmmepos.

49. MeToapl nonyyeHmnd opraHN4eCkmnx CUHTETUY4eCKnX Nnonnmmepos. |-|OJ'II/IMepVI3aLI,VI9|, nonmkoHoeHcauus. CteneHb
nonnMepmnsaunn.

50. BaxHerwiwme nonmmepsbl: NOANSTUNEH, NOAUNPONWAEH, NOANBUHUAXIOPKA, TEGNOH (dbToponnacT-4),
nonumeTUNMeTakpunar.

CemecTp 2

Tekywuin KOHTpONb

1. JTaBopaTtopHble paboTbi

Tembl 11,12, 14

NabopatopHas paboTa "MamepeHne KOHLEHTpaL MU BpeaHbIX BelwecTsa B Bo3ayxe".

ConepxaHue nabopaTtopHoi paboTbl: 03HAKOMNIEHWE C METOLOM U3MEPEHNS KOHLIEHTPaLUMW BPEAHbIX BEILECTB B BO3OyXe
C MOMOLLbIO MHONKATOPHBIX TPYOOK.

Bonpochl k 3awmTe nabopatopHoii paboTbl.
1. CocTaB 1 CTpoeHune atmocdepsl.
2. 3arpsi3HeHne aTtMocapepbl, BULbI 3arpsi3HEHMSI: eCTECTBEHHOE, aHTPOMNOreHHOe, MECTHOE, PermoHanbHoe, rnobancHoe.

3. OCHOBHbIE UCTOYHUKM 3arpsi3HEHUS| aTMOCCPEPHOr0 BO34yXa.

Na6opatopHas paboTta "OnpeneneHve pacTBOPEHHOro B BoAe Kucnopoaa”.

ConepxaHve nabopaTtopHoi paboTbl: 03HAKOMIEHVE C METOLOM ONpeAeneHns KNCNopoaa, PacTBOPEHHOTO B BOAE
(MeTooom BuHknepa).

Bonpochl k 3awmTe nabopatopHoi paboTbl:

1 9konormyeckune npobnemsl BOAOMOSIb30BAHNS.

2 3arpsisHeHVe NoBEPXHOCTHbIX BOAOEMOB. Buabl 3arpsi3HeHNs1 MOBEPXHOCTHbIX BOA,.
3 MNpouecchl, BNMSOWMe Ha cCoaepXaHne pacTBOPEHHOrO KUCOpoaa B BOAE.

4 Knaccudprkaumsi Bog B 3aBUCUMOCTM OT COAEPXAHNSA PacTBOPEHHOrO K1cnopoaa.

5 OcobeHHocTn 0T6opa Npob BoAbl AN ONPENENEHNS CoLepXaHns pacTBOpeHHoro kucnopota. CywHocTb MeTona
BuHknepa.

NabopatopHas paboTta "lNepMaHraHaTHas OKMCNSieMOCTb BOAbI".

ConepxaHue nabopatopHoii paboTbl: 03HAKOMIIEHNE C METOLOM OMNpPeaeneHns NnepMaHraHaTHOM OKUCNSIEMOCTI BOAI
(meTonom Kybens).

Bonpocebl k 3awute nabopaTtopHoii paboTbi:
1 Xumunyeckoe notpebneHue kucnopoga (XMK).
2 MNepmaHraHaTtHas 1 brxpoMaTHasi OKUCNSIeMOCTb BOAbI.
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3 Knaccndovkaumsa npupoaHbix BOL B 3aBUCUMOCTU OT BennymHbl XIK.
4 CywHocTb MeTona Kybens.

NabopatopHas paboTa "OnpeneneHne XecTkocTh Boabl".

CopnepxaHue nabopaTopHoi paboTbl: 03HAKOMIEHME C METOAOM OnpeaeneHuns obei XecTkoCcT BOabI.
Bonpochl k 3awmTe nabopatopHoiit paboTbl:

1 XKecTKOCTb NPUPOAHLIX BOA, €LNHMULBI XECTKOCTH.

2 Buabl xectkocTu: kapboHaTHas, HekapboHaTHas, ycTpaHsiemas, HeycTpaHsiemasi, 0blas XeCcTKoCTb.
3 Knaccudpukaums npvpoaHbIiX BOA MO BENVNYUHE XECTKOCTH.

4 Cnocobbl ycTpaHeH st XeCTKOCTA BOIbI.

NabopatopHas paboTa "OnpeneneHre oblwei Weno4YHoCcTV Boab!".

CopnepxaHue nabopaTopHoi paboTbl: 03HAaKOMIEHME C METOAOM OnpeneneHns obuiel WenoYyHoCT! BoabI.
Bonpocbi k 3awmTe nabopatopHoi paboThbi:

1 LLlenoyHocTb NPUPOAHbBIX BOL.

2 Obwas n kapboHaTHas WeNnoYHOCTb BOAbI.

3 CyWwHOCTb TUTPUMETPUYECKOrO MeTola onpeneneHuns Weno4HOCTU NPUPOAHbIX BOA

4 lpouecc 3akncneHns NOBEPXHOCTHbIX BOAOEMOB.

Na6opatopHas paboTta "OnpeaeneHne conepxaHusi ocTaTo4yHOro xnopa B Boae".

ConepxaHue nabopatopHoli paboTbl: 03HAKOM/IEHVE C METOAOM OrnpeAeNneHns CoaepXaHus 0CTaTo4yHOro xiaopa B BoAe
nocne eé 0e3nHOULMPOBaHNS.

Bonpochl k 3awmTe nabopatopHoi paboThbi:

1 TOKCMYHBIE NPMMECU B NUTLEBOI BOLE: MCTOYHWKIN MOCTYMNNEHNS, METOLbI KONMYECTBEHHOIO ONPEeaeneHns.

2 XnopvpoBaHue BO4bl; peakuun, NpoTeKaowme npu XnopupoBaHnu.

3 NoTeHuManbHas aKONOrMYecKas OnacHOCTb XNOPUPOBAHNS BOAbI.

4 lopoMeTpuyeckuii MeToa onpeneneHns coaepXaHns 0CTaTo4HOro Xopa B BOAE.

5 AnbTepHaTnBHbIE METOABI 06e33apaxmBaHUS BOAbI.

NabopatopHas paboTa "KncnoTHOCTb NoyBbI".

CopnepxaHue nabopaTopHoi paboTbl: 03HAKOMNEHUE C METOLOM OMNPELENEHNS aKTyanbHON, OBMEHHOW 1
rMAPONNTNHECKOW KNCNOTHOCTM MOYBbI.

Bonpocel k 3awute nabopaTopHoiit paboTsi:

1 Brapbl KNCNOTHOCTU NOYBHI.

2 dakTopbl, 06ycnoBnMBaloWmMe akTyanbHyo, 0BMEHHYIO, FTMAPONUTUHECKYH KUCNOTHOCTD.

3 MeToabl onpeneneHnst KUCNOTHOCTW MOYBbI.

2. TectupoBaHue

Tembl 10, 11, 12, 13, 14

Mprmepbl TECTOBBLIX 3aaaHni

1. Okonorus - aTo Hayka

+! 0 B3aMMOOTHOLIEHWM OPraHM3MoB Mexay coboii 1 ¢ okpyxatoLei cpenoi (B TOM Yncne MHoroobpasune B3anMOCBA3ei
UX C OpyruMmn opraHuaMamm n coobectsamm)

-1 0 XVBOTHOM MUpe
- 0 3eMHOI aTtMocdpepe, ee CTPOEeHUN, CBOMNCTBaX M NPOUCXOASLMX B HEl npoLieccax
-1 0 3aKOHax B3aMMOOTHOLEHNS Buocdepbl U YENOBEYECTBA, YETOBEYECKNX MOMYNsLMiA

2. KT0 13 HuXXe nepeymncneHHbIX y4eHbIX BBEM B HAYKy TePMUH "skonorns"?
-: B.BepHanckui

+: O.l'ekkenb

-2 A.TeHcnu

-1 H0.Inbux

3. B coctae atmocepbl BXoOUT ...
+: Tponocdpepa

- rmapocdoepa

-: nepocgoepa

- nutocdoepa
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4. Brocgepa oTHOCUTCS K
+: rnobanbHol aKocucTeme
- Me303kocucTeme

-: MUKpO3KoCUCTEME

-: MakpoakocucTeme

5. Yrnepon BbIXOAWT U3 KPYroBopoTa BelecTs, 06pasys ocafoyHble Nopoabl, B popMe ...
-1 CynbgpaTa Kanbuus

- HUTparTa Kanbums

+: KapboHaTa KanbLus

-1 cynbdomaa Kanbuus

6. CywHocTb yyeHuns B. BepHaackoro 3akno4aeTcs B ...

- BblAENEHNW rNaBHbIX 9KONOrMYeckmx npobnem

-1 BblAENIEHNN OCHOBHbIX COYHKLMIA nuTOoCdepbl

-! NPU3HAHNM UCKNIOYMTENBHOM PONKW NoYBbl B Npeobpa3oBaHMm 0bnvka nnaHeTh

+: MPU3HAHMU NCKNIOYUTENBHOM PONK XMBOrO BelwecTBa, npeobpasytolwero 0bnuk nnaHeTol

7. CncTteMa, cocToswas 13 opraHn3mMoB pasHbIX BUOOB U cpedbl 06uTaHus, ocywecTenstowasi 06MeH BEWeCTBOM 1
aHeprver Mexay HUMK -3T0

+: 9KocucTeMa

-: buoueHo3

-1 aKoTon

-: 6buoreoLieHo3

8. Mpouecchbl, xapakTepHble 4N NPUPOAHBLIX 3KOCUCTEM:

-: MPOLYLMPYET 1 pacxomyeT AUOKCUL Yrnepoaa npu CXUraHnm UCKONaemoro Tonnmea
-: noTpebnseT u NpeobpasyeT SHEPruio UCKONAEMOro UK SAEPHOrO TONuBa

-: pacxogyeT 1 npeobpasyeT opraHnyeckoe BewecTBo 6e3 HakonneHus

+: nonyyaeTt, npeobpasyeT, HaKanIMBAET CONHEYHYIO SHEePruo

9. lpynna opraH13moB, NpeacTaBUTENY KOTOPOK B BroreoLieHo3e HauHaloT NPeobpa3oBaHMe CONHEYHON SHEPTUM,
Ha3blBaeTCs

-: pepyueHTamu
-: KOHCyMeHTamu | nopsioka
-: KOHcymeHTamu I nopsiaka
+: NpoAyLeHTamu

10. Ha kax oM npeabloywem Tpohr4eckoM YPoBHE KONM4YecTBo BroMacchl, CO34aBaeMoi 3a e AMHNLY BPEMEHU, ...
+: 6onblue, 4eM Ha nocnenyowem

-: MEHblLe, YeM Ha nocnenyowem

-. MOCTOAHHO MeHAeTCA

-1 XapakTtepuayeTtcs NOCTOSAHCTBOM

11. MNepBOMCTOMHMKOM SHEPrM B MPUPOOHBLIX HA3EMHbIX 3KOCUCTEMAX 1 arpoakocucTemMax SBnseTcs(loTcs)...
-1 Yyenosek

-: pacTeHus

+: ConHue

-1 3emns

12. Ecnm coobLecTBO CyWeCTBYET B ONTUMANbHBIX YCIOBUSX CPEeLbl, TO OHO ...
-: He UMeeT NpenMyLLecTB Nepes Apyrumn cooblecteamu

- He KOHKypeHTocnocobHo B 6opbbe ¢ ApyrumMm coobectsamm

-1 XapakTepuasyeTcs YyrHeTEHNEM XN3HEeNesATeNTbHOCTH

+! UMEET MpenMyLLecTBa nepes ApyruMmn coobecTsamm

13. MoHsTME 0 MIMMUTUPYIOWIMX hakTopax paspaboTan
-: K. Tumnpsazes

+: B. Wendhopna

-: H. Pelimepc

-: b. KommoHep
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14. CBOICTBO BUOOB Npucnocabnmeatbcs K TOMY UKW MHOMY Anana3oHy konebaHuii goaktopa cpefpl - 370...
+: 3KONnornyeckas nnacTMYHoOCTb

-: akonormyeckoe TpeboBaHne

-1 3KONOrn4yeckun pan,

-1 9KOnormyeckas Huwa

15. Monynsiums - 3T0 COBOKYMHOCTb OCOBEA ...

-1 OBYX 6nun3kmx no TpeboBaHMsM K 6MOTOMY BUOB, MPOXMUBAIOWMX HA ONPEAENEHHOR TEpPUTOPUA
-1 pasHbIX BUOOB, CBA3AHHbIX NULEBLIMU B3aUMOLENCTBMAMM

-! pa3HbiX BUAOB, MPOXMBAIOWYX B Npeaenax oblei Tepputopumn

+: OOHOro BMAa, KoTopas obnanaert obWmM reHOOHLOM 1 3aHNMAET ONPELENEHHYI0 TEPPUTOPIIIO

16. lMpoMblwneHHas (MHXeHepHas) aKonorus...

+: U3y4yaeT BNNSHME NPON3BOLCTBEHHON AEATE/IbHOCTN Ha MPUPOAY N BAVSAHWE NPUPOLHbIX YCIOBUI Ha
dOYHKLUNOHMPOBAHNE NMpeanpusaTui

-! BbIIBNSIET 06WMe 3aKOHOMEPHOCTU OPraHn3aumnm XnusHu

- ccnemgyeT OCHOBbl B3aUMOLENCTBMSA opraHmMama 1 cpebl

-1 M3y4aeT CTPYKTYPY Y OVHAMUKY aHTPOMO3KOCUCTEM

17. OKonornyeckoe MMpOBO33PEHME CMELMANNCTOB BbipaXaeTcs Yepes NPOgIECCNOHANBHDBIA BKIAA B ...
+: ONTUMMN3ALMIO0 B3aMMOOTHOLLEHUIA B cucTeMe "oblecTso - npupoaa”

-1 HaUMOHanbHbIE 9KONOrn4yeckmne npoekThbl

- MakCuManbHoe UCnonb3oBaHne Npupoabl

- MEXAyHapoOHble 3KONorm4yeckne npoekThbl

18. JlokanbHble O4YUCTHBIE COOPYXEHNS NPeaHA3HAYEHbI ANs

+: 06€3BPEXVBAHUS CTOYHbBIX BOL

-: AanbHeMnwWero UCNonb30BaHNs CTOYHbIX BOA B NMUTHEBOM BOLOCHAGXEHNM
-I UCMOMb30BaHNS CTOYHBIX BOA, B MAPOCUIIOBbIX YCTaHOBKaX

-: CMEWEHUS CTOYHBIX BOJ, C YCNIOBHO ? YUCTbIMU CTOYHBIMM BO4AMM

19. Hanbonee coBepLIeHHbIMY annapaTtamy O4MCTKU ra3oB OT B3BEWEHHBIX B HAX YACTUL, NbIAW 1 TyMaHa SBASIOTCS ...
-: NeHHble annaparTbl

-1 a9pPOTEHKM

-1 TKaHeBble PUNbTPbI

+: 9NeKTPOUNbTPbI

20. [1ng 041CTKM TOMOYHOrO rasa OT AMOKCMAA Cepbl MOryT OblTb MCNONbL30BAHbI CyNbGIUT KanbLms, U3BECTb N KUCTTOPOL,
BO34yXa, Npu 3TOM 0b6pasyeTcs ...

-2 TMAPOKCUA KanbLms

-: Buokanbumii

+: unc (cynbpat Kanbums)

-1 XNOpuA KanbLums

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

+: CyXuUX nblneynosuTenen

- MOKpbIX MblieynosuTenei

-1 9NeKTpounbTPOB

22. K anbTepHaTMBHbIM UCTOYHMKAM SHEPrnn OTHOCSTCS
-1 U3BECTHSAK

- MPUPOLHbIV ra3

+: BuosHeprus

+: CONHeYHas aHeprmg

- He(pTb

23. Skonoro-6uonornyeckoe 3Ha4eHMe 030Ha Kak KOMMOHEHTa aTMocaepbl 3aK0YaeTCcs B €ro CnocobHOCTH ...
-: NoBbIWATh CTabWNbHOCTb KMCopoaa
-: HENTpann3oBaTb KMCNOTHBLIE OCaAKN
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+: mornowarb ynbTpaguonetosoe nanydeHune ConHua
-: cCTUMynMpoBaTb obpasoBaHme 00X OeBblx 06n1akoB

24. Huikenb, XpoM, NonuxnopbrudeHnnbl SBASIIOTCS ...
-I UHrMbrTOpamn

+: KaHuUeporeHamu

- UMMYHOMOAYNsiTopamm

-1 CTMynaTOpamm

25. HeobxoauMbIM YCIOBMEM A5 YCTAHOBMIEHWUS 3Konorndecknx Hopmatmneos MAB nnn MAC senseTcs.
+: UHBEHTapu3aumns NCTOYHNKOB BPEeAHOro BO3OENCTBNSA Ha OKpYXatoLlylo cpeay

-: 0BLECTBEHHBIV 9KONOrMYeCckUii KOHTPONb 3a paboTol NpesnpusATHi

-1 9KONOrMyeckoe cTpaxoBaHne 06 bekTa BO3AENCTBIS HA OKPYXaoLWyo cpeny

-1 9KONornyeckoe ayanpoBaHue npeanpusTui

3aver

Bonpochl k 3a4eTy:

. MpenmeTt n 3apauun akonorun. CTpyKTypa aKonormu. Ictopmst CTaHOBNEHNS 9KONOTUM KakK HayKu.
. MonynaunoHHo-BNA0BOI ypoBEHb BroONornyeckoi opraHuaauun. Monynsumu.

. OKOCMCTEMHbI YPOBEHb. 3KONOrMYeckne CUCTEMBI.

. OCHOBHble 3Konormyeckme akTopbl cpenbl.

. Numntupytowme akonornyeckme hakTopsbl.

. Obwas xapakTtepnctuka 6ruocdepbl. OCHOBHblE cBOMCTBA Buocdepbl. Y4eHune BepHaackoro.
. 9Bonoumsa buocgepnbl. Hoocopepa.

. KpyroBoporT BelwwecTts B 6uoctepe

. BnocoumnansbHas npupoaa Yenoseka v 3KONOrus.

10. Oemorpacpuyeckune npobnembl nnaHeTbl 3emis

11. Knaccungoukauus OCHOBHbIX BULOB @aHTPOMOreHHbIX BO3LEWCTBUIA HA aTMOCAhepy

12. [nobanbHble 1 pernoHanbHbIE 3KOMOrMYecKre NocnencTBus 3arpsa3HeHns atmocdpepbl. HapylweHne 030HoBoOro cnost
3emnn. ObpasoBaHue cMora B ropofckor atMocgpepe. MapHUKoBbI adpdpekT. BbinaaeHrne KUCNOTHBIX OOXAEN.

13. 3arp9|3HeHme rnopocaoepsl. Buapl 3arpsa3HeHns soabl. OCHOBHbIE NCTOYHUKM 3arpsa3HeHns NoOBepPXHOCTHbIX N
noa3eMHbIX BOA.

14. Skonornyeckme NOCNEeACTBMS 3arpasHeHns rmgpocdepsl. MictoweHne noa3eMHbIX U MOBEPXHOCTHbIX BOA,.

15. OCHOBHbIE BUAblI aHTPOMNOreHHOro BO3AENCTBUS Ha NoYBy. Buabl ncnonb3oBaHms noys. Opo3ums MoYB.

16. 3arpsi3HeHns NoyB NecTUUMaaMn N MUHEPaNbHbIMU YA0BpeHNsaIMU.

17. 3arpsiaHeHne buocgepbl 0TX04aMy NPOU3BOLACTB 1 NoTpedneHus.

18. dusnyeckoe n Bronornyeckoe sarpsaHeHne Gruocdepsi.

19. OkcTpemanbHble BO3OENCTBUS Ha brocchepy. BosneiicTeme Ha bBrocdhepy TEXHOrEHHbIX 3KONOrMYECKMX KaTacTpod.
20. BnnsHwve ypbaHnsaumu Ha buocgepy.

21. BnnsiHne MoHU3MpyIoLLEero nany4yeHnst Ha o6 bekTbl OKpyXatowei cpeapl.

22. 3arpsisHeHune okpyxaiolen cpefbl NOANLMKAMYECKUMIM apoMaTmyeckumm yrnesogopogamu (MAY) n gnokcnHamm.
23. 3arpsisHeHne 6uocepbl TSXENbIMA METANNAMN.

24. .BnusHne 3arpssHeHuns okpyXxarowein cpeabl Ha 340p0OBbe Yenoseka

25. TpaHcnopT n okpyxawwas cpefa. Metonbl 3awmutel aTMOCepHOro Bo3ayxa oT oTpaboTaBLImMx ra3os aBToMobunen
26. OHeprus - NOMCK NOAX040B, MPMEMIEMbIX A5 OKPyXatowen cpenbl U pa3Butus

27. HeTpaaMuMOHHbIE METOAbI NPON3BOACTBA SHEPTUN

28. DKONOrmyecKkuii KpU3UC 1 NyTH BbIxoaa 13 Hero.

29. HopmmpoBaHue ka4ecTsa OKpyXarouen cpenbl.

30. NpupoaHble pecypchbl 1 UX Knaccudukaums.

31. OCHOBHblE NPUHLMMbI K HAMPAaBIEHNS PALMOHANBHOMO NPUPOLOMNONb30BAHUS.

32. MecTo 1 ponb NPUPOLHO-PECYPCHOrO NOTEHLUMAana B passuTn 1 pasMeLleHny NPou3BOaNTENbHBIX CUT.

33. OCHOBHble NPUHLMMBI 3KOHOMUYECKOr0o MeXaHn3ma NpMpoaononb30BaHNs 1 OXpaHbl OKpyXarowen cpeibl.

34. cTOYHUKM 3KONOrMyeckoro npasa.

35. [ocynapcTBeHHas 9KONOrnyeckas aKenepTnsa. KONOrnYeckmini KOHTPOsb.

36. 'ocynapcTBEeHHbIE OpraHbl OXpaHbl OKpyXatolwel cpeapl.

37. OueHka Bo3aelncTBms Ha okpyxatowyto cpeny (OBOC) n akonormyeckas akcneptuaa.

38. OKOnormyeckuin MeEHeOXMeHT, ayanT u ceptudprkauns.

39. BKoNOrM4eckmin MOHNTOPUHT.

40. SKOnormyeckuii KOHTPONb 1 0BWECTBEHHbBIE 3KONOMMYECKME OBUXEHNS.

41. Opnaonyeckas OTBETCTBEHHOCTb 3a 3KOMOrMYeCcKre NpaBoHapyLeEHUSI.

O©oo~NOoOOOTh~,WN =
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42. OCHOBHblE HaMNpaBNeHNs UHXEHEPHON 3alnTbl OKpyXatowen cpedbl. BuotexHonorus.
43. ManooTxofHble 1 pecypcocbeperarolme npomM3BoaCcTBa.

44, 3awuta atMocgepbl OT 3arpsa3HeHniA.

45. 3awwuTta rugpocepbl OT 3arps3HEHWNIA.

46. 3awmTta nutocgepbl OT 3arpa3HEeHNIA.

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

48. bnoTtexHonormyeckue npouecchbl: O4MNCTKA CTO4YHbIX BOL4, yTUNn3aunsa teBepablix ObITOBbIX OTXO[10B, BOCCTAHOBNEHNE
3arps3HeHHbIX No4B

49. MexayHapoLHOe COTPYOHNYECTBO B 06NacTyW 3awWwmThl OKpyXarowei cpembl.
50. OcHOBbI 3Konornyeckoli 6e30MacHOCTU 1 KOHLENLMSI YCTOWYUBOrO pa3suTtns Poccun.

6.4 MeToaunyeckue Matepuanbl, onpeaensioLLme npouenypbl OLLeHNBaHUSI 3HaHUN, YMEHUIA, HAaBbIKOB 1 (UNK)
onbiTa AesiTe/IbHOCTU, XapaKTepu3yLLLMX aTanbl POPMUMPOBAHUS KOMMNETEHLMUN

B K®Y pelictByet 6anibHO-peiTUHIOBAs CUCTEMA OLIEHKW 3HaHW 0byvatowmxcsi. CyMMapHO Mo SUCLWMNAVHE (MOOYNiO)
MOXHO nony4ntb Makcumym 100 6annos 3a ceMecTp, U3 HUX Tekywas paboTa oueHneaeTcs B 50 6annos, ntToroeas
goopma KoHTpons - B 50 6annos.

Ins 3ayéra:

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

Insa ak3ameHa:

86 H6annos v 6onee - "OTANYHO".

71-85 6annos - "xopouwo".

56-70 6anno. - "yooBneTBOpUTENbHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HAHUN, YMEHUIN, HAaBbIKOB U (W) onbiTa Konuuectso
KOHTpOns LesATeNbHOCTU, XapaKTepU3yoLLLUX 3Tanbl OPMUPOBaAHNA KOMMNETEeHLUNA 6annos
Cemectp 1
TekyLLUA KOHTPONb
Na6opatopHble |B ayantopum, ocHawéHHON cooTBETCTBYOWMM 0bopynoBaHmeM, obyyatowmecs
paboTbl NpoBOAsT y4ebHble 3KCNEPUMEHTbI U TPEHUPYIOTCS B NPUMEHEHNM 20
NpPakTUKO-OPUEHTUPOBAHHbIX TexHonoruin. OueHnBatoTCS 3HaHWe matepuana u
YMEHWE NPUMEHSITb ero Ha NpakTMKe, YMEeHNs 1 HaBblkK No paboTe ¢
obopynoBaHMEM B COOTBETCTBYOLEN NPeaMeTHOR obnacTu.
TecTnposaHue [TecTnpoBaHue NPOXOAUT B MUCbMEHHOW (DOPME MK C NCMONb30BaHUEM
KOMMblOTEPHbIX cpeacTs. Obyyatowmiicss nonyyaeT onpenenéHHoe Konm4ecTso 10
TECTOBbIX 3a4aHnii. Ha BbINONHEHWE BblAENSeTCs (OMKCUPOBAHHOE BPEMS B
3aBNCUMOCTU OT KonmyecTsa 3agaHunini. OueHka BbICTaBNSETCS B 3aBMCMMOCTY OT
NpOoLEHTa NPaBUIbHO BbIMOMHEHHbIX 3a4aHNIA.
MucbMeHHas  [OByvatowmecst nonyyaroT 3aaHne Nno OCBEeLWEeHWIO onpenenéHHbIX TEoPEeTUYECKNX
pabota BOMPOCOB MK peleHnio 3aaa4y. PaboTa BbiNoNHsSIeTCS NMCbMEHHO U caaéTcs 12
npenonasatento. OLeHUBaOTCS BnafeHne matepuanom rno teme paboThbl,
aHanuTuyeckne cnocobHOCTU, BNageHne MetTonamm, yMeH1sl U HaBbIKW,
HeobxoauMble ONs BbINONHEHUS 3a4aHWA.
KoHTponbHas |KoHTponbHas pabota npoBOANTCS B Yachkl ayantopHoit pabotbl. Obyyatowmecs
paboTa nosnyyaroT 3a4aHns Onsi NPOBEPKU YCBOEHUS NMpoiiaeHHoro Mmatepuana. PaboTa 8
BbINOSIHAETCS B MUCbMEHHOM BUae n coaétcs npenogasartento. OueHnBarTcs
BrafeHne matepuanom no teme paboTbl, aHANUTUYECKME CMOCOBHOCTY, BNaaeHne
MEeToaMu, YMEHMs U HaBbIKW, HeOBX0AUMbIE AN15 BbINOMHEHWS! 3a0aHWIA.
3k3ameH OK3aMeH HaueneH Ha KOMNNEKCHYLO NPOBEPKY OCBOEHMS OUCLIMMIIMHBI. DK3aMeH 50
NPOBOAUTCS B YCTHOW UM NCbMEHHOIN chopme no BuneTam, B KOTOPbIX
cofepxaTtcsl BOnpochkl (3aaaHust) no Bcem Temam kypca. Obyyatowemycst naércs
BpeMsi Ha noaroToeky. OLeHMBaeTCs BnageHne matepuanom, ero CUCTEMHoOe
0CBOEHMe, CNOCOBHOCTb NMPUMEHSITb HYXXHble 3HaHWS, HABbIKU 1 YMEHNS NpK
aHanuae NpobnemMHbIX CUTYyaLNiA 1 peleHn NPaKTUYeCcKnx 3agaHui.
CemecTp 2
TekyLLUA KOHTPONb

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

CtpaHunua 22 ns 27.

o



Mporpamma avcumnavHbl "Xumusa n akonorng"; 22.03.01 "MartepuanoseneHue n TeXHONorMm matepunanos”.

dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepu3yoLLLMX aTtanbl opMUpPOBaHNA KOMMNETeHL U 6annos
NabopaTopHble |B ayantopum, OCHALLEHHON COOTBETCTBYIOWMM 060pyLoBaHneEM, 0byyatowmecs
paboThi NPOBOASAT y4ebHble SKCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 1 25

NPakTUKO-OPUEHTUPOBAHHbBIX TexHonorni. OLeHMBalOTCS 3HaHWe maTepuana u
YMEHWE NPVMEHSATb Ero Ha NpakTWKe, YMEHUS 1 HaBbIKK Mo paboTe ¢
0bopynoBaHNeM B COOTBETCTBYIOLLEN NpedMeTHON obnacTu.

TecTupoBaHue |TecTupoBaHUE NPOXOAUT B MMCbMEHHON DOPME UK C UCMONb30BAHNEM
KOMMbOTEePHbIX cpencTs. Obyyatowmincs nonyyaeT onpenenéHHoe KoM4ecTBo 2 25
TECTOBbIX 3aaHuli. Ha BbINONHEHVE BblAENseTcs (oUKCMPOBAHHOE BPEMS B
3aBMCMMOCTHM OT KOonnyecTea 3amtaHuii. OLeHKa BbICTABNSETCS B 3aBUCMMOCTY OT
NPOLEHTA NPaBWU/bHO BbINONHEHHbIX 3a4aHNA.

3aver 3a4éT HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHUS OUCLMMNNHDI. 50
Obyuatowmiicst nony4aeT BONPOC (BONpockl) Mnbo 3afaHue (3anaHns) n Bpemsi Ha
NOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MW KOMMbIOTEPHOA
dopme. OueHrBaeTcs BNageHWe MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSTb HYXXHbIE 3HAHWSI, HABLIKU 1 YMEHUS NpU aHann3e
NPOBNEMHBIX CUTYaLMIA U PELLEHUN NPAKTUYECKMX 3a0aHWA.

7. NMepeueHb nuTepartypbl, HEO6X0AMMOW OJ1 OCBOEHUS AUCLUMANHbI (MOAYNS)
OcBoeHWe aucumMnnnHbl (MOoyNs) npeanonaraet u3y4eHne OCHOBHOW 1 [ONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaloWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 9N1EKTPOHHOM BUAE - Yepe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3akoYeHHbIXx KDY norosopos ¢
npaBoobnapnarensamu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nony4aroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum buneTam B COOTBETCTBMU C NpaBmnamu nonb3oBaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHUMOHHO M3 NtoBol TOYKM Npv BBELEHMM 0BYYatoLLMMCSt CBOErO NIorMHa 1 Napons
OT Nn4Horo kabnHeTa B cucTeme "ONeKTPOHHbIN yHuBepcuteT". MNpu Ncnonb3oBaHUM NevaTHbIX N3aaHuin GubnnoTeYHbIin
ooHA AomKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTta He MeHee 0,5 akaemnnspa (ans obydvatowmxcs no ProcC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOWM nuTepatypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nuTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOM 1 BOMONHUTENBHON Y4eBHOM nuTepaTypbl, HEOBXOAUMO 4N OCBOEHWUS AMCUMMNHBI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyei nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCIOBUIA
norosopoB KOY ¢ npasoobnanatensimy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNN KOMMNEKTOBAHUS (OOHA0B Hay4yHoi
6rnbnnotekn KPY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaALMOHHON ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS BUCLUMNHBI (MOOYS)

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

Poccuiickoe askonornyeckoe goenepanbHoe nHgoopmaumonHoe areHtcteso MIMNP Poccuum - hitp://www.refia.ru/
XuMmuyeckuin dpakynetet MI'Y. MeTtoanyeckne matepumansi. - http://www.chem-astu.ru/chair/study/genchem/
OneKTpoHHble pecypchl Xnummnyeckoro nHetutyta KAPY. - http://www.kpfu.ru/main_page?p_sub=12946

9. MeToguueckue ykasaHusl oisi 06y4yaroLLLMXCS MO OCBOEHMUIO OUCLUMN/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckme peKoMeHoaumm

nekumu B xone NEeKLUMOHHbIX 3aHSATUI PEKOMEHLYETCS TWATENbHO KOHCMEKTUPOBATL N3yYaeMblili MaTepurarn.
CnenyeTt obpalatb BHMMaHNe Ha TEPMUHBI, OOPMYNUPOBKM, PACKPbLIBAIOILME COLEPXAHNE TEX UK
VHBIX NMPOLIECCOB, MEXaHN3Mbl XMMUYECKUX PeaKLUA, HOMEHKNATYPY COELUHEHUIA, MPaKTUHECKYHO
3HaYMMOCTb M3y4yaeMblx BONPOCOB.Hannume xopowrx coBCTBEHHBIX KOHCMEKTOB NEKLMN - BAXHOE
YCNOBWE YCMEeWHO NOArOTOBKM K 3K3aMEHY.

nabopatopHble| Pabota Ha nabopaTopHbIX 3aHATUSIX NpeanonaraeT BbiNoNHEHNE 3KCNepUMEHTaNbHON YacTu, aHanus
paboTbl 1 odoopMNIeHNe MONYYEHHbIX Pe3yNbTaToB, 3awmnTy nabopaTopHON paboThl, akTMBHOE y4acTue B

amckyccusix. Mpu nogrotoske kK nabopaTopHbIM paboTaM cnedyeT UCMONb30BaTh METOANYECKME

yKasaHusi No OMCLMMNIVHE, KOTopble BbIAAIOTCS Ha 3aHATUS B 3/IEKTPOHHOM BUAE B KOMMbIOTEPHOM

Knacce vnu B GyMaxKHOM WCMONTHEHWN B 0ObIYHON ayANTOPUN.

K BbINOMHEHWIO 9KCMNEPUMEHTaNIbHOM YacTu CTyAeHT foMycKaeTcs Nocne KONNoKBMyMa, NporpamMma

KOTOPOro U3noxeHa B METOANYECKMX YKasaHUsX K nabopaTopHbIM paboTam.
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Bup pabot MeTtoaunyeckue pekomeHaauum

camocTosi- | CamocTosiTenbHylo paboTy cnelyeTt HaYaTb cpasy Xe Mocne NepBo NeKUMn 1 NoNyYeHus

TenbHas y4yebHO-MeToaM4Yeckmx Matepunanos. KOHTponb pea3ynbTaToB BHeayaUTOPHOW CaMOCTOSATENbHOM

paboTa PaboTbl HA Yy4EOHbIX 3aHATUAX MOXET MPOXOANTb B YCTHOW, MMCbMEHHOW NN CMELIaHHON hopMe.
CamocTosiTenbHas paboTa CTyoeHTOB Mo Kypcy BKo4aeT B cedsi NpopaboTKy 1 yCBOEHE KOHCMEKTOB
NeKunii; nsydeHune y4ebHol 1 MeToauyeckoi nuTepaTypbl, BKOYas UHOPMALVOHHbIE
obpasoBatenbHble Pecypchl (3NEeKTPOHHbIE Y4eBHUKM 1 MeToaudeckue nocobus); NoaroToBky K
nabopatopHbIM paboTamM 1 ocpoPMNEHNE OTHETOB; PelleHne 3a8a4 U BbiNoNHEeHWe ynpaxXHeHui no
OCHOBHbIM pasgenam kypca. [py caMoCTOSTeNIbHOM pelleHnn 3a4a4 Hy>XXHO 0O60CHOBbLIBATb KaXablii
atan peleHus .PelleHne 3a0ay 0aHHOMO TUMa HY>XXHO MNPOAONXaTb A0 NPMOBpeTeHNs TBEPablX
HaBbIKOB B UX pelleHnn. PelueHunsi npy HeoBX0AMMOCTU HY>XXHO COMNPOBOXAATb KOMMEHTAPVSIMUA,
CXeMaMu U PUCYHKaMU, YPaBHEHNSIMU XMMUYECKUX peakLnii.

nucbMeHHas | MucbMeHHbIe paboTbl MPOBOASATCS MO UHAMBMAYaNbHbIM 6uneTaM. NMucbMeHHble paboTbl BKOYAOT

paboTa Kak TeopeTuyeckne BONpOChl, Tak 1 3a8ayn No OCHOBHbIM pasgdenam kypca. [pu nogrotoeke kK
3aHATUSAM C PELIEHNEM 3a4a4 MOXET NoTpeboBaThCs Kanbkynstop. Mpu BbINONHEHUN NMUCbMEHHBIX
3a4aHuWi CTYLEHT OOMXEH NPOAEMOHCTPUPOBATL YMEHNE NPOU3BOANTD XUMUYECKME PACYETbI,
COCTaBNSTb YpaBHEHUS peakunil, 06 bSACHATb NONyYeHHbIe Pe3ynbTaThl.

TecTMpoBaHue | B TecToBbIx 3aaaHnsxX B KaX40M BOMPOCE M3 NPeAcTaBNeHHbIX BAPUAHTOB OTBETA NPaBUbHbIiA
TONbKO 0avH. Ecnn Bam kaxeTcsl, 4To npaBunibHbIX OTBETOB Bonblue, BolbupaiTe TOT, KOTOPbIA, Ha
Baw B3rnan, Hanbonee npaBunbHbIi. Hy>XXHO 0CTaBUTbL BpeMsi Ansi MpoBepkM cBoei paboTsl, 4To6bI
3aMeTUTb U UCMPaBUTb siBHblE OWKNOKN. CTPEMUTECH BINONHWUTL BCE 3aAaHuns TecTa.

KoHTponbHas | KoHTponbHas paboTa BkioyaeT pacyeTHble 3a4a4M MO OCHOBHbBIM pasfaenam Kypca, NpoBOAUTCS MO

pabota MHAMBMAYyanbHbIM Gunetam. MNpu NOArOTOBKE K 3aHSATUSAM C PElEHVEM 3a8ay MOXeT noTpeboBaTbCs
kanbkynstop. KoHTponbHas paboTta NpoBOAMTCS MO TEOPETUYECKOMY MaTepuany, KOTopblii 6bin
M3YYeH Ha Nnekumsx 1 Ha nabopaTtopHbix paboTax.

9K3aMeH an/I NnoAroToBke K 3K3aMeHy HeobxoOnMo onnpartbc4, npexane scero, Ha KOHCMNEeKTbl nexkuui, a Takxe
Ha NCTOYHUKKN, KOTOPbIE 6bIN UCMOMNb30BaHbI npn noaroToeke K na60paTopr|M pa60TaM, onpocy n
TeCTnpoBaHuio. Ok3ameH npoBoaonTCA no 6I/|l'leTaM, B Kax oM bunete cooepXunTca no osa
TeopeTn4Hecknx Bonpoca 1 nose 3anayum no nporpamme Kypca. HaKaHyHe 3K3aMeHa npoBoaunTCH
KOHCYNnbTaUus.

3aver Lnsi noAroToBKU K 3a4eTy MO TEOPETUHECKOMY KYPCY HEOBX0AMM, MPEXAe BCEro, XOpOoLnii
COOCTBEHHBIV KOHCMEKT nekumii. Kpome T0ro, y cTyaeHTa DOnXeH ObiTb Xopowuii y4ebHrK nnm
KOHCMEKT nnTepatypbl, MPOYNTAHHON MO yKasaHuio npenogasarens B TedeHme cemectpa. Cnenyet
TakXxe onnparbcsa Ha NCTOYHUKK, KOTOPbIe ObINn UCnonb3oBaHbl npun noaroTtoeke K na60paTopr|M
paboTam, onpocy 1 TeCTUPOBAHUIO

10. MepeveHb MHGOPMaALMOHHBIX TEXHONOIUIM, UCMOMNb3YeMbIX MPU OCYLLLECTBIEHMN 06pa30BaTeNbHOro
npouecca no gucuunauHe (MOAyno), BKAoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHns 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTIONb3YEMbIX NMPU OCYLLECTBNEHM 06pa3oBaTebHOro npolecca no
AMCUMNAVHE (MoLyNio), BKNoYas nepeyeHb NporpaMMHOro obecnedeHns U MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpamMMe AUCLMNNNHBI (MOOYNS).

11. OnucaHue maTepuanbHO-TeXHUYeckon 6a3bl, HEO6XOAUMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunanHe (Moaynko)

MatepunanbHO-TEXHUYECKOE obecrneyeHune 06pasoBaTeanoro npouecca no gucumnnmHe (MoAynto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelueHns ons caMoCTOATENBbHON PaboThl 0BYYaOLWMXCS, YKOMMIEKTOBAHHBLIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbS1) N OCHaLlEeHHbIe KOMMbIOTEPHOW TEXHUKOM C BO3MOXHOCTbLIO MOAKNIOYEHMS K ceTu "MIHTepHeT" n obecnedyeHnem
LOCTyNa B 3NEKTPOHHYI0 MHPOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayanTopun oNns KOHTakTHOWM paboThl C MpenonaBateneM, yKoMNnekToBaHHble cneumanuanpoBaHHoi Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep v npuHTep Ans pacneyarky pasgaroyHbix MaTepuanos.
MynbTumeauinHas ayautopus.

KoMmnbtoTepHbI knacc.

CneuvannsmposaHHas nabopaTtopus.
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12. Cpe.u,cma ajantauumumv npenogasaHus auCcUNNMIUHBbI K ﬂOTpeﬁHOCTﬂM 05yl-lal0Ll.l,VIXCSI UHBaANUOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTK B 06pa3oBaTeNibHOM NMPOLECCe NPUMEHSIOTCS creaytolwme MeTodbl 1 TexXHonorum, obneryaroume
BOCMpUSATHE NHpopMaLMK 0By4YatoWwmMMncst MHBaNIMAAMI U NNLAMW C OFPaHN4YEeHHBIMU BO3MOXHOCTSIMU 300PO0BbS:

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

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBWTb B Pa3nnyHbIX Buaax 6€3 notepn AaHHbIX U CTPYKTYpbI,
npenycMoTPeTb BO3MOXHOCTb MacwTabupoBaHus TekcTa U nsobpaxeHuii 6e3 notepm kayecTea, NpeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KnaBuaTyphbl;

- cO34aHne BO3MOXHOCTEW AN 06y4atoWwmxcs BOCIPUHUMATL OLHY U Ty Xe MHPOPMaLMio U3 pasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NonyyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHNS -
aynmnanbHo;

- MPUMEHEHNE NPOrpaMMHbIX CPeACTB, 0b6ecrneynBatowmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVCLMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii u CUMYNSILMOHHBIX
TEXHONOINIA;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 4N Nepeaayn MHGopMaLMm, OpraHn3aLm pasnuyHblx
hOPM MHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbl AN NPOBEAEHNS BUPTYanbHbIX NEKLUA C BO3MOXHOCTbIO B3aMOLENCTBUS BCEX YHACTHUKOB
LUCTaHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C AOKNALaAMU U 3aLMTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NMPUMEHEHNE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOTMA AJis OpraHnu3aunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBenndeHne npononxXmnTenbHOCTh coayn O6y‘-la}OLIJ,VIMC9| nHBANMOOM N NNULIOM C orpaHU4eHHbIMN BOSMOXHOCTAMA
340p0BbA CpOpM npomexyTquon arTrectTaunm no OTHOWEHMIO K yCTaHOBJ'IeHHOl7| npoaOIXNTENIbHOCTUN NX cOa4vun:

- NPOOONXNTENbHOCTU caa4vun 3a4é€Ta UM sK3aMeHa, nposoanMoro B NUCbMEHHOM oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6ornee yeM Ha 20 MUHYT;

- NPOLONXMTENBHOCTU BbICTYMNEHNS 00y4yatoLerocs npu 3awmTe KypcoBoi paboThl - He 6onee Y4em Ha 15 MUHYT.
Mporpamma cocTtasneHa B cooTBeTcTBUM ¢ TpebosaHuaMu GrOC BO 1 yyebHbIM nnaHoM no HanpasneHuo 22.03.01

"MatepuanoeeneHume n TexHonorum matepmanos” u npounio noarotoskn "MartepuanoseneHme n TeEXHONOrNMU HOBbIX
martepuanos”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.5.9 Xumuns n akonorus

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpaenenue nogrotosku: 22.03.01 - MarepuanoBeneHvne 1 TEXHONOTUU MaTeEPMANoB

Mpodpunb nogrotoBkn: MaTepranoBefeHNE Y TEXHONOMMU HOBbIX MATEPUANOB
Keanndpvkaums BbinyckHrka: 6akanasp

dopma 0byyeHus: o4Hoe
SA3bik 0by4eHmns: pycckuii
Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:

1. Fnunka H.J1. Obwas xumns: ydebHuk ons 6akanaBpos, CTyA. HEXMM. criel. By30B / non pend. B.A. MNonkoea, A.B.
Babkosa. - 18-e nsg., nepepab. u gon.. - Mockea : KOpaiit, 2012. - 898 c. - (bakanasp). - Bubnuorp.: c. 886.. - ISBN
978-5-9916-1148-0; ISBN 978-5-9692-1112-4. (100 3k3.)

2. AxmeToB, H. C. Obwas n HeopraHuyeckas xmMusi. [OnekTpoHHbI pecypc] CI6. : NaHb, 2014, 752 ¢. Pexum goctyna:
http://e.lanbook.com/book/50684

3. KopoeuH H. B. 1 gp. Obwas xmmusi. Teopus 1 3ana4qun.[OnekTpoHHbI pecypc] - CIM6.:M1aHb, 2014. - 496 ¢.Pexum
noctyna: https://e.lanbook.com/reader/book/97169/#1

4. MeaHoB B. I". OcHoBbl xMuu: YuebHukK [SnekTpoHHbI pecypc] / B.I". VisaHos, O.H. esa. - M.: KYPC: HAL,
NH®PA-M, 2014. - 560 c. Pexum goctyna: http://znanium.com/bookread.php?book=421658

5. Bonkosa N.A. OcHoBbl 06wwelt 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.
6. Pasymos B.A. 9konorus [9nekTpoHHbIn pecypc]: yuebHoe nocobue / B.A. Pasymos. - Mocksa: HAL, MHdppa-M, 2012. -
296 c. - (Bbicwee obpaszosaHue: bakanaspuar).- B nep.- ISBN 978-5-16-005219-9. - Pexum goctyna:
http://znanium.com/bookread.php?book=315994.

JononHutenbHas nuteparypa:

1. AxmeTtos H.C., Aansosa M.K., BagbiruHa J1./. NlabopatopHble U ceEMUHAPCKUE 3aHATUS Mo 0BLWelt 1 HeopraHN4YecKol
XMMUK. [ONeKTPOoHHbIN pecypc] M3a-8o 'JlaHb', 2014. - 368 ¢. Pexum goctyna:
http://e.lanbook.com/books/element.php?pl1_id=50685

2. MaprtbiHoBa T.B., Cynonuukas U.W., Areesa H0.C. HeopraHnyeckas xumus: yiebHuk - M.: HAL UHDPA-M, 2017. -
336 c. Pexum goctyna:

http://znanium.com/bookread2.php?book=648408

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

4. AnekTpoxmmus. Metoanueckume ykasaHus k nabopatopHeiM pabotam/ Cunnenb W.4., MaspwH IM.B., OeHucosa T.P.,
XaputoHosa E.A. - Hab6. YenHbl: HYM KdY, 2016, 35 ¢. (200 ak3. Ha Kad. XMUK 11 3KONOTK)

5. Xpuctoghoposa H.K. OcHoBbI akonorum [9nekTpoHHbIA pecypc]: yuebHuk / H.K. Xpuctodoposa. - 3-e nsa., gon. -
Mockea: Maructp: HALL UH®PA-M, 2013. - 640 c. - (Bakanaspwmar). - B nep.- ISBN 978-5-9776-0272-3. - Pexum
poctyna: http://znanium.com/bookread.php?book=406581

6. Epnakos J1.H. 9xonorus [9nekTpoHHbIi pecypc]: yuebHoe nocobue / J1.H. Epnakos, O.H. YepHbiwosa. - Mocksa: HULL
NHdppa-M, 2013. - 360 c. - (Boicwee obpasoBaHue: bakanaspwuar). - B nep. - ISBN 978-5-6-006248-8. - Pexum goctyna:
http://znanium.com/bookread.php?book=368481

7. Maepuuwes B. B.O61wwas akonorus [9nekTpoHHbI pecypc]: Kypc nekumii / B.B. Maepuuwes. - 3-e nsa., ctep. - Mockea:
NH®DPA-M; MuHck: HoBoe 3HaHue, 2011. - 299 c.: un. - (Bbiclwee obpasoBaHue). - B nep.- ISBN 978-5-16-004684-6
(MHDPA-M).- ISBN 978-985-475-435-2 (HoBoe 3HaHue).- Pexxum goctyna:
http://znanium.com/bookread.php?book=255387.
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Mporpamma avcumnavHbl "Xumusa n akonorng"; 22.03.01 "MartepuanoseneHue n TeXHONorMm matepunanos”.

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.5.9 Xumuns n akonorus

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpaenenue nogrotosku: 22.03.01 - MarepuanoBeneHvne 1 TEXHONOTUU MaTeEPMANoB
Mpodounb noarotoskun: MatepuanoseeHme U TEXHONOrMN HOBbIX MaTepUanos
KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyneHTa" SBNSeTCS 3NeKTPoHHON BrubnunoTtedHoin cuctemoit (36C), npepoctasnsatowel 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nnutepaType 1 OONOAHWUTENbHBIM MaTepunanam, NpuobpPeTeHHbIM Ha OCHOBaHWUW NPSIMbIX
[oroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FOCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTn oopMnpoBaHns POHO0B OCHOBHOM 1 AOMONHUTENBHOW NUTEPATypbl.
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