MUHUCTEPCTBO HAYKHU U BBICIIET'O OBPA30OBAHUSI POCCUIICKOI
®EJEPALINA
C[)euepanbﬂoe rocyrapCcTBeHHO€ 6]0)1)KCTH06 oﬁpasosaTeﬂbnoe YUpeEKICHUE BBICIIECTO

oOpasoBanus «Kadapauno-bankapckuii rocynapcreennbiii yaupepceurtet uM. X.M. bep-

oexoBa» (KBI'Y)

I/IHCTI/ITyT XHMHH ¥ OHOJIOTHH

Kadenpa Heopranunveckoii u pusndeckoii XuMmmuu

CoracoBaHo YT1Bep:kaawo
PykoBoaurtens OIIOII JAupexrop uncruryra UXu b

P.II.Temen _ A.M. Xapaes
« » 2021 r « » 2021 r

PABOYAS ITPOT'PAMMA JUCHUIIJIMHBI(MO/YJIS)
b1.0.05.01.«Xumus»
Hanpasnenue noaroToBKu(CenuanTbHOCTD)

11.03.04 DaekTpOHHKA K HAHODJIEKTPOHUKA

[Tpodwms «CoBpeMeHHBIE THPOPMAIIMOHHBIE TEXHOJIOTHH B JIEKTPOHHON TEXHHUKE)
KBanuduxarus (cTeneHs) BEITYCKHUKA
«baxayaBp»
dopma o0yueHHs

o4dHag

Haapuuk 2021



Pabouas nporpamMma nucuuminHbl «XuMmus» /coct. A.A. KapoB — Hanpunk: ®I'BOY KBI'Y,
2021. 27c.
Pabouast mporpamma npeHa3HaueHa JJIs IPEToIaBaHusl 00s3aTeIbHOW TUCIIMILIMHBI 0a30-
BOil yactu 6moka b1 cryzentam ounoit popmbl 0OyueHus mo HampasieHHio nmoarotoBku 11.03.04
DJeKTpOHUKa U HaHOJIeKTpoHUKa (CoBpeMeHHbIE WH(POPMAIMOHHBIC TEXHOJIOTUU B 3JICKTPOHHOM
TEXHHUKE)

Pabouas mporpamma cocrtapiieHa ¢ yuyetoM dDenepajabHOro rocydapcTBEHHOro oOpa3oBa-
TEJILHOTO CTAaHJapTa BBICIIET0 MPO(GECCHOHAIBLHOIO 00pa30BaHMsA O HAIMPABICHHIO IMOJTOTOBKH
11.03.04 DnexkTponuka U HaHOAJIeKTpoHHKA (CoBpeMeHHbIE HH(DOPMAITMOHHBIC TEXHOJIOTUH B JJICK-
TPOHHOH TEXHUKE), YTBEPXKAECHHOTO MPHUKa30M MHUHHUCTEPCTBa 00pa3zoBaHMs M Hayku Poccuiickoii
Oenepanun ot 19.09.2017 1. Ne 927 (3apeructpupoano B Muntocte Poccun 10 oktsi6ps 2017 T
Ne48494)



MRS

8.
9.

Conep:xanue

Lenu 1 3a1a41 OCBOCHUST IUCIIUTIIIAHDBL. . .« .. veeentett et ettt eeee et et eae et e aie e eaeeaeenees 4
Mecro mucuumumabl (Moyiisi) B cTpyKType OIIOIT BO... ..o 4
TpeboBaHus K pe3ysibTaTaM OCBOSHUS AUCHUIIIMHBL (MOZYIIA) ..envvverenneenneaneennenneennenne. 4
CopepxaHue U CTPYKTYPA AUCTUILTHHBL (MOJTYIIS) . v ueente et eteaeeeneteeee et eeeeieieeeaeeneae 5
O1eHOUHBIE MaTEPHAIIBI AJISl TEKYIIETO U pyOeKHOTO KOHTPOJISL YCIIEBAEMOCTH | IMIPOMEXKYTOY-
1S 10)7 Q1w A= ou 1) 110, G 16
MeToaudeckie MaTepralibl, OMPEICIIIONINEe IPOIEAYPHI OLICHUBAHUS 3HAHUN, YMEHUH, HABBI-
KOB M (HJTH) OTIBITA JTESITEIIBHOCTH . . . uvteeseenteenssenteeenseenneeanaeeaneeenseenseenneeannens 29
Y4e0HO-METOAUYECKOE 00CCTICUCHUE TUCITUTUTHBI (MOMYIISI). .o v vt eneeneenneeneennannennnn 32
7.1. (010615 0):35 -8 011716 1<) 0 1 174 T HP 32
7.2. JIOTIOTHUTEIBHAS JTUTCPATYPA « v+ e vve et enteeanaeeneeeenaeeteeeneeeeneeenneeaneeannens 32
7.3. [lepuoanueckue n3anus (ra3era, BECTHUK, OIOJUIETEHB, JKYPHAM).....vus venen... 33
7.4. 02 S 022 (i 0TS0 1 2 33
7.5. MeTtoauueckue yKa3aHus M0 MPOBEACHUIO PA3IMYHbIX YUYEOHBIX 3aHATHI K KypCOBO-
My IIPOEKTUPOBAHUIO U IPYTUM BUIAM CaMOCTOSITENbHON Pa0OTHI. .............. 34
MatepuaabHO-TEXHUYECKOE 00€CTICUCHUE TUCITUTUTAHBL (MOIIYIIS) ... vveeeeneeeeeneaneennennn 38
Jluct n3MeHeHuit (onoJHeHu) B paboyeil mporpaMme TUCHUILUIUHBI (MOIYIIA). . .......... 40

LR 0000 81 107 02 1 . 41



1. Ilesin 1 3272494 OCBOEHUS JUCHUIIIHHBI
Henv oucyunauno:
LIEJIBI0 MPETOaBaHus JUCITUTUTMHBI SABJISETCS (JOPMUPOBAHUE Y CTYJCHTOB 3HaHUM B 00J1aCTH
XMMUH, NTOJTy4eHHe (PyHIaMEHTAIBHOTO 00pa30BaHusl, CIIOCOOCTBYIOIIETO
Pa3BUTHIO JTUYHOCTH.
3adauu OuCUUnIUHDBL.

— H3YYCHHE OCHOBHBIX XUMHUYECKHX SIBJIICHUM;

— oBlajeHue (QpyHIaMEHTAJIbHBIMU TMOHATHSIMH, 3aKOHAMH W TEOPHSAMH XUMHUU, XUMHUUYECKOU
TEPMOJAMHAMHUKYN, KHHETUKH, PABHOBECUS M PACTBOPOB, JJICKTPOXMMHYECKHUX IPOIIECCOB,
CBOMCTB METAJJIOB U HEMETAILJIOB, & TaK)KE METOJAMH XUMHUYECKUX U (PU3UKO-XUMHYECKHUX
HMCCIICIOBAHMI;

— OBJIaJIcHWE METOJaMH M IpHEMaMH PEIICHHUs] KOHKPETHBIX 3a/1ad W3 pas3lIMyHbIX obOsacTei
XHAMHUU;

— q)OpMHpOBaHI/IC HAaBBIKOB HpOBCIIeHI/Iﬂ XUMHUYCCKOT' O 3KCH€pI/IMCHTa, YMGHI/IH BBIACIATH KOH-
KPETHOE XMMHUYECKOE COJIepKaHue B MPHUKIATHBIX 337a4ax ydeOHOH M mpodeccnoHaIbHOM
IEeITEILHOCTH.

2. MecTto qucuuninnsl B crpykrype OIIOII BO

Cornacno PYII nucuunnuna «Xumusi» uzydaercs B 1 cemectpe.

JlucuumiuHa OTHOCUTCS K 00s3aTelbHbIM JAUCHUIUIMHAM 0a30Boii yactu 6moka blydeGHoro
IUIaHa 1O HampasiieHuto noAroToBku 11.03.04 DnexkTpoHMKa M HAHORJIEKTPOHUKA (COBPEMEHHBIE
nH(OPMALIMOHHBIE TEXHOJIOTUU B JIIEKTPOHHON TEXHUKE).

JlMcuuIuIMHA MPEToiaeTcs MOCPEICTBOM UTSHHS JICKIIMKA M MPOBEACHUS 1a00PATOPHBIX 3aHsI-
THM.

Ha nexuusix nznararorcst OCHOBHBIE MOJ0XKEHHUS TEOPETUYECKOTO MaTepHara.

JIaGopatopHble 3aHATHS OOECIEYMBAIOT MPAKTUYECKOE OCBOEHHME JIEKIIMOHHOTO MaTepuaa,
pa3BUTHE y CTYAEHTOB CaMOCTOSITEIbHOCTH U TBOPYECKOTO MOAXOJA MPH BBINOJIHEHUHU JadopaTop-
HBIX paboT, OCBOCHHE MPUHIIUIIOB U METOAUK MPOBEACHUS IKCIIEPUMEHTA, MPABUI HCIIOIH30BAHU
HOPM TEXHUKH 0€30MacCHOCTH B XUMUUYECKOHN J1abopaTopuHu.

3. TpeGoBaHus K pe3yJibTaTaM OCBOEHHS CO/IeP:KAHUS THCIUTLIMHBI
Ilpoyecc usyyenus OUCyUNIUHbl HANPAGIEH HA GOPMUPOBAHUE DTIEMEHMO8 CIeOVIOWUX KoMNe-
menyuii B cootBeTcTBUU ¢ ®I'OC BO u OIIOII BO no qanHoMy HalipaBI€HHUIO TOATOTOBKH:
OIIK-1. CriocobeH HCIoNIb30BaTh MOJOKEHHS, 3aKOHBI U METOJIbl €CTECTBEHHBIX HayK M MaTe-
MaTHKH JUIS PEIICHHS 33714 HH)KEHEPHOU JeATEIIbHOCTH.

B pe3ynbrare u3ydeHus: AUCHUILIMHBI 00yYaroIUHCs TOIDKEH:
3HaTh:

OCHOBHBIE XuMu4eckue moHsAtus (31);
OCHOBHbI€ ITPaBUJIa HOMEHKJIATYPbl XUMUYECKUX coenHeHui (32);
OCHOBHBIE 3aKOHBI XMMHUH, XMMUYECKON TEPMOJIMHAMUKH, JIEKTPOXUMHUHN U KUHETUKH (33);
CYIIHOCTb YY€HHS O MEPUOAMYHOCTU U €ro POjb B MPOTHO3UPOBAHUU CBOMCTB XUMHUYECKHUX 3JIe-
MEHTOB U UX coeluHeHui (34);
- KBaHTOBO-MEXAHHYECKOE CTPOCHHE aTOMOB, MOJIEKYJT U XUMUYIECKOH CBs3H (35);
- OCHOBHBIE KJIACCHI HEOPraHMYECKUX BEIECTB, CBOMCTBA MX TUIMYHBIX NpeacTaBuTeneii (36);
- XHMHIO JIEMEHTOB U UX coenuuenuit (37).

Ymern:
- IPUMEHATh XUMUYECKUE TEOPUHU U 3aKOHBI, KOHIIETILUU O CTPOCHUHU U PEAKIIMOHHON CIIOCOOHOCTH
Heoprannyeckux Bemects (Y1);
- KpUTHUYECKH OLICHUBATh CBOU JOCTOMHCTBA U HeAocTaTku (Y2);
- IPOBOJUTH PAacU€EThI 10 TEPMOXUMHUUYECKUM ypaBHEHUAM peakiuii (Y3);
- Ipe/ICKa3bIBaTh TEPMOJUHAMHUYECKYIO BOZMOKHOCTh IPOTEKAHUS XUMUYECKUX peakiuit (Y4);
- pemiath pacueTHble 3a1auu (Y5).

Baaners:
- HaBBIKaMH PabOThI ¢ pacueTHBHIMH (OPMYIIaMH, PEUIaTh pacueTHHIC M SKCIIEPUMEHTAIbHBIC 3a/1a41
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o xumun (B1);

- croco0aMu OpHEHTAIMK B MPO(GECCHOHATBHBIX UCTOYHUKAX MH(pOpMauu (KypHaibl, CaliThl, 00-
pasoBarenbHble TopTaisl) (B2);
- cnoco0amM¥ MOJICTTMPOBAHUS IKCIIEpUMenTa 1o xumun (B3).

4.Conepxanue U CTPYKTYpa AUCUHUIIMHBI (MOLYJI51)

Taonuya 1. Codeprcanue oucyuniaunvl (Mooynsn) «Xumusn», nepeuerv OYeHOYHbIX CPeOCme U
KOHMPOUPYEMbIX KOMNEMEeHUUl

HaumenoBanue

a3-
p pa3aejia

aejia

Conep:xkanue pasaeJia

Kon
KOHTPO-
Jupye-
Moii
KoMIIe-
TEeHIHH
(nam ee
YaCTH)

dopma
TeKylle-
ro
KOHTPO-
J

1 Crtpoenue atoma

CocraBHbIEC YaCTH aTOMA.

AtoMHOe s71po. OCHOBHBIE KOJUYECTBEHHBIE
XapaKTEpUCTUKH aTOMA: aTOMHAas Macca, 3apsij
anpa. KBaHTOBO-MexaHHuecKasi MOJENb aToMa.
Ilepnonnueckuil 3aKOH U CUCTEMA JJIEMEHTOB
J.W. MenneneeBa, 3IeKTpOHHBbIE (HOPMYIIBI
aTOMOB Y MOHOB.

OIIK-1

YK,

13

2 XumMnueckas
CBSI3b M ME3KMO-
JIeKYJISIpHbIE
B3auMOAeHCTBUSA

Tuner xumudeckoit cBsa3u. KoBajgeHTHAs CBS3bL U
e€¢ Buabl. CBoiicTBa M cmOCOOBI OOpa30BAHMSL.
OOMeHHBIN U TOHOPHO-AaKLIETITOPHBIN MEXaHU3MBI
o0Opa3oBaHus KOBaJIeHTHOU CBsi3U. OCHOBHEBIE TIO-
JoxkeHust Metojia BaieHTHBIX cBszelt (MBC). Oc-
HOBHBIE XapaKTEPUCTUKA XHWMHUYECKOW CBSI3H -
JUTMHA, HAIpaBJIECHHOCTh W SHeprus. KpaTHocThb
CBsI3U. BaneHTHbIE yIIIbL.

'mbpunuzamnus aToMHbIX opOuTaneit. Turmbl THO-
pUAN3ALNU. G- U T- CBSI3H. Meron moieky-
aspHbIx opbutaneit (MO JIKAO). OcHoBHBIE TI0-
noxenus meroaa MO.

Honnl. MoHHas cBI3b. CBOMCTBA MOHHOM CBS3H.
[Tonsipu3anyst MOHOB M UX MOJIAPU3YIOIIEE JEHUCT-
Bue. BiusHue 3Tux (pakTOpoB Ha CBOWCTBa Be-
IIIECTB.

Merannuueckas cBa3b. Metamiel. IloHstTHe o
30HHOM TEOpUH TBEPAOrO TEla. Bonopoanas
CBsI3b U €€ OCOOEHHOCTH. MEeXMONEKyNIsIpHas U
BHYTPUMOJIEKYJISIpHAs BOJIOPOJIHBIE CBA3W. Bius-
HUE BOJOPOJHOM CBS3U Ha CBOMCTBA BEIIECTB.
ATOMHasi, UOHHAs, MOJICKYJISIDHAsA U MeTaInye-
CKHE pEeHIeTKU. 3aBUCUMOCTh CBOMCTB KpHUCTal-
JIMYSCKHUX BEIIESCTB OT TUIA XUMHYSCKOM CBS3H.
MexmonekyinsapHoe B3aumojeicTeue. OpueHra-
IMOHHOE, UHAYKTUBHOE M IHCIEPCUOHHOE B3aHu-
MOJEHCTBHE.

OIIK-1

VK,

13

3 DJIeMEeHTBhI XH-
MHUYeCKOi Tep-
MOAMHAMMKH

BHyTpeHHsIs SHEpTUs ¥ SHTANBIUS CUCTEM.
IlepBblil 3aKOH TEPMOAVHAMUKH.
TennoBoii 3 PexT XUMUIECKON peakiuii. IK30- U

OIIK-1

YK,




SHIOTEPMUYECKHE pEaKUUH. TepMOXUMUUYECKHE
ypaBHeHUs. 3aKoH ['ecca U ciaeCcTBUE U3 HETO.
[Tonsite 06 SHTpONHMK. DHTPOIHUS U TIEPHO-
mudeckuii 3akoH. [lonsitus 06 sHeprum ['mbOOGca
00pa3oBaHMs BEIIECTB, KaK MEPbl PEAKIIMOHHOM
CIIOCOOHOCTH. DHTAJIBIIUWHBIA M 3HTPONUKUHBIN
dakTopel TporeccoB. Kputepuii caMonpu3BoiIb-
HOTO TPOTEKaHUs XMMHUYECKUX PpEaKIuil B H30-
O0apHO-U30TEPMUUYCCKUX YCIOBHUSX.

JIP,
13

XumMuyeckas
KHHETHKA U XH-
MHYeCKOe paB-
HOBecHe

Ckopoctp peakuuu. CKOpOCTh peakiuu B
TOMOT'€HHBIX U T€TEPOre€HHBIX CUCTEMAX.

@akTophl, BIUAIOIIAE HA CKOPOCTh XUMHYE-
CKHX peaklUid. 3aBUCUMOCTb CKOPOCTH XHUMHYeE-
CKMX pPEaKUUH OT KOHUEHTPALMHU pearupyromux
BellecTB. 3aKoH neicTBus Macc. KoHcranTa cko-
pOCTH peakiuu U ee (PU3NYECKUN CMBICH. 3aBU-
CUMOCTb CKOPOCTH XMMHYECKON PEAKLUU OT TEM-
neparypel. IlpaBuno Bant — Todda, Temmepa-
TYpHBIH KO3 (PUIIMEHT CKOPOCTH PEaKIIUU.

[IpencraBinenue 0 TEOPUM AKTUBHBIX CTOJIK-
HOBEHUW. DHEPrusi akTUBAIUH .

3aBUCUMOCTb CKOPOCTH XHUMHYECKOW peak-
MU OT TEMIIEpaTypbl, FHEPTUU AKTUBALMMU U IH-
TPOIMU aKTUBaLMU. Y paBHEHUE AppeHuyca.

Karanmusz. Karanutuueckue peakuuu. Oco-
OCHHOCTH KaTAJIUTUUECKHUX MPOIIECCOB.

Teopus TOMOT€HHOI'O U T€TEPOreHHOr0 Kara-
mu3a. ABrokatanu3. MEpMEHTATHBHBIN KaTalus.
KucnotrHo-ocHoBHOU katanu3. Karanmuszatopsl u
WHTUOUTOPHI.

XHMMHUUYECKOE PAaBHOBECHE
HeoOpatumble u oOpaTHUMble XUMHUYECKHE MpO-
neccsl. VMCTMHHBIE M KaXyLIMecs PaBHOBECHS.
I'omorenHsle u rereporeHHble paBHOBecus. KoH-
CTaHTa paBHOBecHs.  PaBHOBECHBIN BBIXOJ MPO-
IYKTOB peakiuu. BiusHue pa3nuyHbix GakTopoB
Ha XumHuueckoe paBHoBecue. I[IpuHnun Jle—
[Tarensbe.

OIIK-1

YK,

JIP,
13

PacTBOpbI.
JUCIEepPCHbIE
CHCTEMBbI

Wctunnbie pactBopbl. Knaccuduxanus pac-
TBOpOB. Ilporecchl, compoBoxkaarole 00pas3o-
BaHue pacTtBopoB. Teopus pactBopos. CoibBaTa-
nus. PactBopenue kak GU3NKO-XMMHYECKUNA TPO-
necc. Pusnueckas Teopust pactBopos. IlonsTue
00 unmeampHOM pacTtBope. CrocoObl BBIPAKECHUS
KOHIIEHTPALlUU PacTBOPOB.

PactBoprMOCTE. 3aKOHOMEpPHOCTH pPacTBOPH-
MOCTH Ta30B B JKHJKOCTSX, JBYX >XMJIKOCTEH,
TBEPJABIX BEIIECTB B JKUAKOCTIX. 3aKOH ['eHpH.
BnusiHue Ha pacTBOPUMOCTb NPUPOJBI KOMIIO-
HEHTOB, TeMmmeparypbl M nasicHus. Ilepexpu-
CTaJIJIM3aLlUU U SKCTPAKLUS.

Paz6aBiieHHBIE paCTBOPHI HEANEKTPOIUTOB.

Ocmotnueckoe nasineHue. YpaBHeHue BaHT-
I'odda. O6parubii ocmoc. JlaBieHHe HACHIEH-

OIIK-1

VK,

JIP,
13




HOTO Iapa HajJ pacTBopoM. 3akoH Payms. Temmne-
paTypbl KuIleHus U Kpucramauzauuu. Kpuocko-
s ¥ 30YJUTHOCKOIIHS.

Hucniepcusie cucremsl. Kiaccudukanus amc-
nepcHbIx cucreM. CycrieH3uu U smyiabscuu. Koi-
JIOUJHBIE PACTBOPBI. Y CTOMYMUBOCTh KOJJIOMIHBIX
pacTBOopoB. CTpoe€HHE KOJUIOMJAHOM YacTULBI U
mutesl. Jlnoduiabable U THOPOOHBIE KOJIOU-
Ipl. 3omu U renu. llentusanus, koarymsuus, ce-
JuMeHTanus kosuiouaoB. Kosonanbsie pacTBopbl
B nipupoze u TexHuke. CopOuus U copOLIMOHHbIE
poIecchl. XpomMoTorpadus

JIeKTPOXHUMH-
yeckue mpoiuec-
Cbl. DJIEKTPOJIN3.
Koppo3us  me-
TAJJIOB

Baxneiure OKUCIUTENM U BOCCTAHOBUTEIH.
W3MeHeHrne  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
CBOICTB BEILIECTB B COOTBETCTBUH C MOJIOKEHUEM
3J€MEHTOB B rpynmax W nepuogax. CreneHb
OKHCJICHUSL.

Knaccudukanus OKHUCJIUTENbHO-
BOCCTAHOBUTENBHBIX peakuuil. Tumbl okucIu-
TEJIbHO-BOCCTAHOBUTEJIbHBIX PEAKIIUN.

OCHOBHBIE METOJIbl COCTABJICHUS] YPaBHEHUI
OBP.

Bnusgaue temneparypsl, KOHLIEHTpAlUU pea-
TE€HTOB, UX MPUPOJII, CPEABI U APYTUX YCIOBHM Ha
nporexkanue OBP.

YpaBHeHue Hepucra. OKuCIUTETHHO-
BOCCTAHOBUTENBHBIN mnoTeHuuan. Hamnpasnenue
MPOTEKaHUs OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKuuii. OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIN
SKBUBAJICHT.

OBP kak uctouyHuk 3arpsi3HeHus cpensl. Hc-
nons3oBanre OBP 119 OYHMCTKM CTOYHBIX BOZ,
o0e33apakuBaHMs BO3AyXa M BOJbI, 00€3BPEXKHU-
BAaHMS TOKCUMHOB. PaBHOBECHE Ha IpaHHIlE METalI
— pacTBOp. DJEKTPOIHBIM moTeHuuan. Bomopon-
HBI DJIEKTPOJ CpaBHEHHWs. Psn HanpspkeHwid,
(bakTopHl, ONpeneNsonue MoJI0KEHNE MeTajla B
pAly HanpsokeHHH.  XHMMHMYECKHE HWCTOYHUKH
JJIEKTPUYECKOTO TOKa. ['albBaHMYECKHE DIIEMEH-
Tl.  CTaHIapTHBIEC MOTEHIHAIbBI OKUCIUTENEH U
BOCCTAaHOBUTENEH. DIEKTPOABUKYIIAsl CUJIA Tallb-
BAHMYECKOT0 3JIeMeHTa. Pacuer n3meHeHus sHep-
run ['m60ca B peakiusax. 3aBUCUMOCTb OKHCIH-
TEJIbHO-BOCCTAHOBUTENIBHBIX  MOTCHIMAIOB  OT
KOHIICHTPALlMX peareHToB. Y pasHeHue HepHera.

AKKYMYJISTOPBI U Cyxue OaTapeu.
3akonsl dapanes. DIEKTpoaU3 paciIaBoOB U
BOJIHBIX PacTBOPOB 3JEKTPoJUTOB. KartonHble
U aHojAHblE mpouecchl. IloTeHuuman pasnoxe-
Hus. SIBneHue nepeHanpstkeHus. [Ipaxkrtude-
CKO€ 3HaUYEHUE JIEKTPOJIN3A.

ONEKTPOIN3-UCTOYHMK BBIIEICHUS SNOBUTBIX U
yAYLIUIMBBIX Ta30B, 0Opa30BaHHWE arpecCHBHBIX

OIIK-1

VK,

JIP,
13
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cpen.

Koppo3usi MetasjioB U METOIbl 3alIUThl OT HEe.
DIEeKTPOXUMUYECKasE KOPPO3Us

KaK 3arps3HATENh cpeabl oOuTaHus. OCHOBHBIC
METO/bI 3aIUTHl OT KOPPO3UHU.

XuMusl dJjeMeH-
TOB-  HeMeTaJ-
JIOB

Bonopoa. DnemMeHThI IepBOM U BTOPOM TpyII.
DeMeHTHI MOArPYIIEl 60pa. DIEMEHTHI MO~
rpynnsl GpTopa. DIEeMEHTbl MOATPYIIbLl KH-
ciopoza. DJIEeMEHThl NOArPYIIbl KpEMHHUS.

OIIK-1

JIP,
YK,

13

OO0mme cBoiicT-
Ba META/LUIOB H
ciiiaBoB.  Iloay-
YyeHHue MeTAaJl-
JIOB. Jlerkue
KOHCTPYKUIHMOH-
HbIe MeTaJLJIbI

dusndyeckue CBONCTBA METAIUIOB. X MMHYCCKHE
CBOICTBAa METAJNIOB, HUX BOCCTAHOBHUTCIHHAS
CIOCOOHOCTh. BzammopelicTBue  pa3iudHBIX
METauloB  JIpyr ¢ gpyrom.  dusuko-
XMMHYCCKHH aHaIu3 METaJJINYeCKUX CIIJIaBOB.
HNHuTtepMmeraminueckie COCIUHEHUS U TBEPAbIC
pacTtBOopbl MeTaioB. Mcmosib3oBaHWe MeTal-
JUYECKUX CIUIABOB M TIOKPHITUH B TEXHHKE.
PacnipocTpanenre u GopmMbl HaAXOXACHUS Me-
TaJUIMYECKUX 3JIEMEHTOB B npupone. U3Bieue-
HUE MeTaIOB U3 pya. OCHOBHBIE METO/IbI BOC-
CTAHOBJICHUSI METAJIOB. JIEKTPOJIUTUUYECKOE
padbuHMpoBaHKEe. 30HHAS IJIABKA.

[IpobneMa JerkuX KOHCTPYKIMOHHBIX Marepua-
J0oB. Marauii u Oepuiumii. AmromMuHuid. Tutan.
Oco0eHHOCTH CBOWCTB MarHuisi, OSpwILIus, alto-
MUHUS U TUTaHA, HAXOXKJEHUE B MPHUPOJE, BbIE-
JieHWe B CBOOOJHOM BHJIE UM B BUJIE COCIUHEHUH.
Hcnonbs30BaHMe JIETKUX METANIOB B TEXHUKE.

OIIK-1

YK,

JIP,
3

Xumus d-
3JIEMEHTOB

[Toarpynna Banagusi: CBoiicTBa, IOJydyeHUE
U NpuUMeHeHHe. BaxHelinne coequHEHUs BaHa-
ousi, Huobus u  Tadtana. OKHUCIHTENILHO-
BOCCTaHOBUTEJIbHBIE U KUCIIOTHO-OCHOBHBIE CBOW-
CTBA MPOCTHIX BEUIECTB, OKCUJOB U THAPOKCUIOB.
Menanko-6uonorndyeckasl poiib 3TUX JJIEMEHTOB U
ux coenuHeHui. [IpobiemMbl sKoI0THN.

[Moarpynna xpoma: OOmas XxapakTepu-
ctuka. IlomydeHuwe, CBOWCTBA W NPUMEHEHHE.
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBa
coenHeHU. KMCII0THO-OCHOBHBIE CBOMCTBA IPO-
CTBIX BELIECTB, OKCUJOB U TUAPOKCUIOB.

[Toarpynma mapranma: OO01ias xapakTepu-
ctuka. IlomydeHue, CBOWCTBA WU NPUMEHEHHE.
OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOIICTBA.
KucnotHo-ocHOBHbIE  CBOWCTBa MPOCTBIX Be-
IIECTB, OKCUAOB U THAPOKCHAOB. Baxuenmme co-
CIUHCHUS.

[Moarpynmna menu: OOmIast XxapakTepUCTHKA.
Baxwnerimme coeuHEHU.

[Moarpynma muaka: OOmias XapakTepUCTHKA.
[Tonyuyenue u cBolicTBa. Baxneunmmue coeauHe-
HUSL.

Kenezo, kobanpt, HUKENh: OOIIas xapakTe-
PUCTHKA METAJUIOB CEMEWCTBA M UX COCIMHECHUM.
Oco0EHHOCTH HMX  CBOMCTB, OKHCIMTEIBHO-

OIIK-1

VK,

JIP,
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BOCCTAaHOBUTENLHLIE CBOWCTBA COSOUHEHUU Me-
TajuioB. HaxoxneHue B NpUpOAE, BBIACICHUE B
cBOOOIHOM BHJE U UCIIOJIB30BAHUE B TEXHUKE.

10 DJIeMeHTBI  Op-
raHu4YecKol Xu-
MHHU

[lonaTus 006 opraHMYEcKUX MOJMMEpPaxX M OJMUIO-
Mepax. MeToapl cuHTe3a U OCOOEHHOCTU BHYT-
PEHHEro CTPOEHUS U (PU3UKO-XUMHUYECKUE CBOM-
CTBa IOJIMMEpOB. KOHCTpYKIIMOHHBIE IIACTHYE-
ckue Macchl. [lonrMepHble MOKPBITUS U KIIEH.
[TonnMepu3amoHHbIE CMOJIBI IOJUITUIIEH, TIOJIU-
IIPOIMJIEH, HOJIUCTUPOIL, Ted-
JIOH,ITOJIMBUHMIIXJIOPHL, TIOJTUAKPHUIIAThL, KaydYyKH;
ITomMKOH1I€HCALIMOHHBIE CMOJIBI.

OIIK-1

YK,

13

Ha usyuenue kypca orBoautcs 144 uvaca (4 3.e.), U3 HUX: KOHTakTHas pabota 34 4., B TOM
yuclie JIEKIMOHHBIX — 17 yacoB; J1abopaTOpHbIX 3aHATUN — 17 4acoB; caMocTosITeNIbHAsA paboTa CTy-
neHTta 83 Jaca; 3aBepuiaeTcst S5K3aMEHOM.

CrTpykTypa AucHunIuHbl (MOAYJIs) « XUMHA»

Tabnuya 2. Obwas mpyooemkocms Qucyuniunvl cocmaesnsem 3 3auemnvie edunuywl (144 yacos)

Bun pabotsl 1 cemectp
OO0masi Tpy10€eMKOCTH 144
KonrakTHas paGora 34
Jlexuuu (JI) 17
JlabopaTtopusie padoTs (JI13) 17
[Tpaktueckue 3anstus (I13) -
CamocrosiTejibHas padora: 83
CaMocCTOsATeIbHOE U3YUCHUE PA3/IeTIOB 47
CamomnoaroroBka (mpopadoTKa U MOBTOPEHHE JIEKIIMOHHOT'O MaTepuaia u
MaTepuasa y4eOHUKOB U Y4eOHBIX MOCOOUH, MOArOTOBKA K JTaO0OPaTOPHBIM 3a- 36
HSATHSM, KOJUIOKBUYMaM, PyOSKHOMY KOHTPOJIIO | T.1.),
IHoaroroBka u capauya 3K3aMeHa 27

Tabnuya 3. Jlexyuonnwle 3ansamusi

Ne i/

Tema




Crpoenue atoma. [lepuoandeckasi cucteMa XMUMUYECKUX 3JIEMEHTOB.

XHUMHUYECKas CBA3b U MEKMOJIEKYJIIPHBIE B3AUMOICUCTBU. THUIIBI XMMUYECKON
CBSI3H.

DJeMEHTHl XUMHYECKON TEPMOANHAMHKHU

E N VS 8]

Xumudeckass KHHETHKA U XUMHUYECKOE PpaBHOBECHCE. HpI/IHHI/IHBI CMCIICHHUA XUMU-
YCCKOI'0 paBHOBCCHS.

W

PactBopbl. Cioco0b!I BbIpaskeHHsI KOHLEHTPALUK PacTBOPOB.
JlucniepcHble CHUCTEMBL.

DNeKTpOXUMHUUECKHE Mpouecchl. DaekTponu3. Kopposus meramnos. ['anbBanuue-
CKHE DJIEMEHTHI.

XHMHUS 3JIEMEHTOB-HEMETAJIJIOB

OO0mue cBOMCTBA METAIIOB U CIUIaBOB. [lomydyenne MmetaiioB. Jlerkue KOHCTPYK-
[IMOHHBIC METAJLJIBI

O | 0 (| D

Xumusd d-3j1eMEHTOB

—_
(=]

DJIEMEHThI OPraHUYE€CKON XUMHUH

Tabnuya 4. [lpakmuueckue 3aHamus He npedyCMOMpPeEHbL.

Tabauya 5. JlabopamopHwvie pabombi

Ne Tema
/o
1 Onpenenenre MOJIEKYJISIPHOM MacChl YTIIIEKHUCIIOrO rasa.
2 Onpenenenye MOJISIPHOM MacChl 5KBUBAJICHTA METaslia.
3 CKopocTh XMMHUYECKUX peaklUy U (GaKkTOpbl BIUSIOMINE HA Hee. ['oMOreHHsbI U re-
TEPOTEeHHBbIN KaTalu3.
4 DNEeKTPONUTHYECKAs JUCCOLMAIIHS. DICKTPOIIU3.
5 OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.
6 XuMHUECKHe cBoicTBa MeTaioB. Kopposusi.
7 XHMHUYECKHE CBOMCTBA rAJIOTEHOB
8 bop, anmromuHuii, UX COEAUHEHUS, CBOMCTBA.
9 Yraepon, KpeMHU, UX COEUHEHUS U CBOWCTBA.
10 OJ10BO, CBHHEII, KX COCIUHEHUS U CBOKMCTBA.
11 CBoiicTBa IIUHKA U KaJIMUSI, UX OKCUJIOB M TUJIPOKCHJIOB.
12 Maruuii, Meib, X COSINHCHHUS U CBOMCTBA.
13 XpoMm, ero COeIMHEHHs U CBOMCTBA.
14 Mapranel, ero COeIMHEHNS U CBOWCTBA.
15 Keme3o, ero coeMHEHNS 1 CBOMCTBA.
16 KoOanbT 1 HUKENb, UX COCIUHEHUS U CBOMCTBA
17 Kucnopoaconepxaniyue opraHi4ecKue COeTUHEHUS

Tabauya 6. CamocmosmenvHoe usydenue pazoenos OUCYUNIUHBL(MOOYIA)

Ne pazne-
1a Bonpocsl, BBIHOCHMBbIE Ha CAMOCTOSITENIbHOE U3yUEHUE
1 KoBanentnast cBsi3b u e€ Bunsl. CBoiicTBa U crocoObl oOpa3oBanus. OOMEHHBIN U 10-
HOPHO-aKIIENITOPHBIN MeXaHU3Mbl 00pa30BaHUSI KOBAJIEHTHOU CBSI3U
2 Kputepuii camMOnpou3BOJLHOTO MPOTEKAHHUS XMMUYECKUX peakuii B H300apHO-
M30TEPMUYECKUX YCIOBHUSAX
3 3akoH neiictBust Macc. KoHCTaHTa CKOPOCTH peakiuu U ee PU3NYECKUN CMBICI. 3aBUCH-

MOCTh CKOPOCTH XMMHYECKOW peakiuu oT Temneparypsl. [Ipasuno Bant — ['odda, Tem-
nepaTypHbIi KO3 UIIMEHT CKOPOCTH PEaKIHH.
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4 OcmotHnueckoe naBinenue. YpaBHenue Bant-I'odda. O6pathbiit ocmoc. [laBneHue Ha-
CBIIIICHHOTO TIapa HaJ pacTBopoM. 3akoH Payns. TemnepaTypbl KUIIEHUS U KpUCTAIA3a-
uu. Kpuockomnust u 30yTHOCKOIHSL.

5 VYpaBuenue HepHcra. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIM MMOTeHIMaN. HampapieHue
MPOTEKAHUS OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii. OKUCIHUTENbHO-
BOCCTAHOBUTEJIbHBIN SKBUBAJICHT.

6 WNuTepmeTamiinueckre COeIMHEHUSI U TBEP/bIe pacTBOPhI MeTailloB. Vcrnonb30BaHue Me-
TaJUIMYECKUX CIUIABOB U MOKPBITUI B TeXHUKE.KepMeThl 1 UX HCIOIb30BaHHE
7 [Ipobnema JIeTKMX KOHCTPYKIIMOHHBIX MaTepuayioB. MarHuii u Oepuiumid. AJTIOMUHUI.

Tutan. OcOOCHHOCTH CBOWCTB Maruwsi, OSpHUINsI, aTIOMUHUS U TUTaHA, HAXOXKICHHUE B
MIPUPO/IE, BBIJICIICHUE B CBOOOJHOM BHUJIC M B BUJIC COCIMHEHHM. VICIIONBh30BaHNE JIETKUX
METAJJIOB B TEXHUKE.

8 [Toarpynna xpoma: OOmas xapakrtepuctuka. [lodydeHue, cBOCTBa W TIpPUMEHEHUE.
OKHUCITUTETBHO-BOCCTAHOBUTEIILHBIE CBOWCTBA coeqnHEHNI. KHUCIOTHO-OCHOBHBIE CBOII-
CTBa MPOCTHIX BEILIECTB, OKCUJIOB U THIPOKCHJIOB.

5. OneHoYHbIE MATEPHUAJIBI VISl TEKYLIET0 U Py0esKHOIr0 KOHTPOJIA YCIIeBA€MOCTH U MIPOMEIKY-
TOYHOM aTTEeCTALIHU

KoneuHnbIMu pe3ynabTaTaMH OCBOEHHS MPOTPaMMBbl JUCIHUILIMHBIL SBISIIOTCS CHOPMHUPOBAH-
Hbl€ KOTHUTHUBHBIE JECKPUITOPBI «3HATHY», KYMETbY», «BJIAJIETh», PACIUCAHHBIE 110 OTAEJIbHBIM KOM-
neteHIusaM. opmupoBaHue 3TUX AECKPUIITOPOB MPOUCXOIUT B TEUEHUE BCEIO CEMECTpa IO dTarnam
B paMKax pa3jM4HOTO BU/A 3aHSITUN U CAMOCTOSITENIbHON paObOTHI.

B xozme u3yueHMs AMCLUUMIUIMHBI NPEAYCMATPUBAIOTCA MEKYWUll, pYyOedcHblll KOHMPOb U
NPOMENCYMOYHAS AMMeCmayus.

5.1. Oyenounvie mamepuanvl 015 mexywje2o Konmpoas. Llenv mexyueeo koumpous — OleHKa
pe3ynbTaTtoB paboThl B CEMECTpe U 00ecliedeHre CBOEBPEMEHHOM 0oOpaTHOM CBS3M, AJS
KOPPEKIMH 00yueHHsI, aKTUBHU3ALMU CAMOCTOSITENIbHON paboThl oOyuatomierocs. OObek-
TOM TEKYIIETO0 KOHTPOJIS SIBJISIFOTCSI KOHKPETU3UPOBAHHbBIE pe3ysbTaThl 00ydyeHus (yueo-
HBIE JJOCTUKEHMS) 110 TUCLUIUINHE

Texywuii Konmpoas yCIeBa€MOCTH 00ECIIEUNBAET OLIEHUBAHUE X0/1a OCBOCHUS JTUCIUIUINHBI

«XUMUS» U BKIIIOYAET: OTBETHI HA TEOPETHUECKUE BOIMPOCH! HA JTA0OOPATOPHBIX 3aHATHUSAX, PELICHHUE
pacueTHBIX 3a/1a4 U BBINOJIHEHHE 33JaHUN Ha TaOOPaTOPHBIX 3aHATUSAX, CAMOCTOATEIBHOE BBIMOJIHE-
HUE UHIMBUAYaAJIbHBIX JOMAIIHUX 33JaHUl (HarpuMep, pelieHne 3a/1a4) ¢ OTYETOM (3alUTOo) B yc-
TAHOBJIEHHBIN CPOK.

OrneHka KadecTBa MOATOTOBKM HA OCHOBAHUM BBINIOJHEHHBIX 33JaHUI BEJETCs MpPENoiaBare-

neM (C 00CYKJIEHHEM pe3yIbTaTORB), 0AUTbl HAUMCIISIFOTCS B 3aBUCHMOCTH OT CJIOKHOCTH 3aJIaHUS.

Texymmii KOHTPOJIb YCIIEBAEMOCTH CTYAEHTOB OCYILECTBIISIETCSI B COOTBETCTBHM C OasIbHO-

peiTHUHroBoi cuctemoii arrectauuu odyuatomuxcs no OIIOIT BO KBI'Y.

5.1.1.Bonpocel_no _memam_Oucuyuniunvt _«Xumua» (KOHTPOJIMpPYeMble KOMIIETCHIUH
OIIK-1)

Tunossble 3a1aHUsA 1)1 CAMOCTOSAITEIbHOM PadoThI

Samanue 1:

Uemy paBeH 3apsiji s/ipa ¥ YUCIIO JIEKTPOHOB B aTOMax CIEAYIOIMX 31eMeHToB: yriepon C, cepa S,
menps Cu, 6apuii Ba, cepebpo Ag?

HazoBute s1eMeHT, B sJipe aToMa KOTOporo cogep:kutcs 11 nmpoToHOB.

HazoBure s51eMeHT, B aTOM€E KOTOPOTO COAEPKUTCS 26 IIEKTPOHOB.

YeMy paBHO YHCIIO HEHTPOHOB B aToMax cireayiomux usorormos: PN, 'Sn, 2°U?

Hanumure cuMBOJIBI H30TOMOB 0JIOBA, ATOMBI KOTOPBIX cojepkar 66, 68, 69, 71, 72 neltpoHa.
Ornpenenure MOJEKYJISIPHYIO MacCy BOJbI, MOJIEKYJIBI KOTOPOI COJIep KaT TSKEIbI H30TOI
BOJIOpPOJIa — ACHUTEPHUN.
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DJIEMEHT Me[lb CYIIECTBYET B BUJIE IByX W30TOIMOB: 5Cnu *Cu. Coneprxanue B Ipupojie NepBo-
ro uzororna paBHo 73 %, Broporo — 27 %. Beruuciute OTHOCUTENIbHYIO aTOMHYIO MacCy MEIu.
Uemy paBeH MOPSIKOBBII HOMEp 3J€MEHTa, MaCCOBOE YMCJIO OJIHOTO M3 U30TOMOB KOTOPOIO
paBHO 31, a 4ncio HEUTPOHOB paBHO 167
Snpo aTomMa HEKOTOPOTO AIEMEHTA COJACPKUT 31 HEUTPOH; YUCIIO JIEKTPOHOB B aTOME PaBHO 26.
HazoBute 351eMeHT, H30TONOM KOTOPOTO ABJIETCS AaHHBIN aroM. Hanuiure cuMBOII 3TOro U30TOMNA.
CKOJIBKO 3JIEKTPOHOB M MPOTOHOB BXOAUT B COCTAaB aTOMA AJIEMEHTa, KOTOPbIA HAaXOAUTCA: a) B 5-M
nepuojie u B modbouHoi noarpynme VI rpynmst; 6) B 4-m nepuose u B riaBHoi noarpynme 11 rpyrm-
Tb1?
UYem onpenensroTcss XMMUYECKHE CBONCTBA 3JIEMEHTOB?
[TomuuHsieTcs U ABMXKEHUE 3JIEKTPOHA 3aKOHaM KJlaccuueckoi mexanuku? Kak Ha3piBaeTcs paszaen
(bu3MKH, KOTOPBIN U3y4yaeT ABMKEHHE MUKPOYACTHUIL?
Urto Ha3bIBaeTCS aTOMHOW OpOUTAIIBIO?
Uro xapakrepusyer riaBHOe kBaHTOBOE uncio? Kakue 3HaueHus: oHo npuHuMaet? Uto Ha3bIBaeTcs
SHEpPreTHYecKUM ypoBHEM? UeMy paBHO 4HCIIO opOUTaseil Ha JaHHOM YHEPreTUYECKOM YpPOBHE?
UTto Ha3bIBaeTCs 3JIEKTPOHHON 000JI0YKOHN (JIEKTPOHHBIM CJI0EM)?
Uro xapakrepusyeTr nodouHoe (opOuTaibHOE) KBaHTOBOE uncio? Kakue 3HaueHUs! OHO MPUHUMAET
JUISL KQKJI0TO SHEPTreTUYECKOro ypoBH:?
Kakyro popmy uMeroT u Kak Ha3bIBAIOTCS OPOUTAIH, 111 KOTOPBIX MOOOYHOE KBAHTOBOE YHCIIO
paBHo: a) 0; 6) 1?
Kak na3zpiBaroTcst opobutanu, 1uis KOTOPhIX TOOOYHOE KBAHTOBOE YKCIIO paBHO: a) 2; 6) 3? Uto Takoe
SHEPreTUYECKUN MOAYpPOBEHB?
Uemy paBHO YMCIIO MOAYPOBHEH Ha JAHHOM SHEPreTHYECKOM YpOBHE?
Uro xapakTepu3yeT MarHuTHOE KBaHTOBOE uncio? Kakue 3HaueHHs OHO IPUHUMAET I KayKJ0To
HHEPreTUYecKoro noaypoBHs? YeMy paBHO UUCIIO OpOUTAJIEH HA 3HEPreTUYECKOM MOAYPOBHE?
UYem oTiIMYarOTCs APYT OT Apyra opoOUTAaIN, HAXOALINECS Ha OJTHOM MOJypOBHE?
Yro XxapakTepu3yeT CIMHOBOE KBAHTOBOE YHUCIIO?
Kakue 3HaueHns oHO IpUHUMAET?
Kak popmynupyercs npunimn [aymm?
Kaxue 3nexTpoHbI Ha3bIBalOTCA: a) CIIAPEHHBIMU; 0) HECTIaPEHHBIMU?
Kakoii npuHIMI onpesenser NopsAI0K 3ar0THEHH aTOMHBIX opouTaneii anextponamu? Kak on
dbopmynupyercs?
Yrto Takoe OCHOBHOE COCTOSIHME aToma?
B kakoMm nopsiike 37€KTPOHBI 3aMOIHSIOT SHEPreTHUECKHE TOYPOBHU?
Yem onpenensercs 3HEPrus MOLypOBHs corylacHo npasuity Kieukosckoro?
Kax ¢popmynupyercs npasuino ['ynaa?
UYTo MoKa3bIBalOT MIEKTPOHHBIE (POPMYJIIBI AaTOMOB?
UTo MoKa3bpIBaIOT IEKTPOHHO-Tpaduaeckue GopMyisl aTOMOB?
B aTomax Kakux 3JIEMEHTOB IPOMCXOJUT «IIPOCKOK 3JIEKTPOHa» ¢ 4s- Ha 3d- moaypoBeHb? Uem oH
oOycoBneH?
Kakoii Tun rubpuauzanuu xapakrepen ist: a) kpemuaus B SiCly; 6) maraust B MgBr,; B) amroMuHuS B
A1Br3? HapucyiiTe cxembl epeKpbIBaHUS JIEKTPOHHBIX 00J1aKOB B IaHHBIX MoJieKkynax. Kakosa
reoMeTpuyeckas (opMa dTUX MOJIEKYN? SBISIOTCS M OHU MOJIIPHBIMU WIJTH HEMOJISIPHBIMU?
Kakne n3 crenyrommx MOJIeKyI1 SBISIFOTCS MOJSIPHBIMA U Kakne — HenoJsipHbIMu: OF,, MgBr),
PCI;, BC13, HoS, A1Br;3? [Houemy?
Monexkyna okcuna yraeposa (IV) CO, umeer nuneitnyro hopmy. CKOJIBKO G- U T-CBS3EH B 3TOU
Monekyie? Kakue mekTpoHHbIe 00J1aka aToMa yriepoia y4acTBYIOT B 00pa30BaHUU 3TUX CBS3EH?
SBnsiercs mu monekysna CO, MoaIpHON UM HEMOJISAPHON?
Kakue u3 cnenyrommx peakiuuii BISIOTCS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIMMU:
a) KOH + CuCl, — KCI1 + Cu(OH),; 06) KBr + Cl, — KC1 + Bry;

B) Fe(OH); — Fe,0; + H,0; r) Pb(NO3;); — PbO + NO; + O,?
3ananue 2:

3aKOHYHTE YPABHEHUS CIICIYIOIIUX MTPOIECCOB:
a) Al°- 3¢ = B) N - 5¢ = 1) Bry + 2e =
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6) ST+ 8¢ = r)Fe” +le = e)Mn™ - 5¢'=
Kaxkue 3 HUX SBISIOTCS nmponeccamu BOCCTAHOBJICHUS?

o Kaxkue u3 CICOAYIOIINX BEIICCTB MOI'YT OBITh: a) TOJIBKO OKHUCIIUTCIIAMU, 6) TOJIBKO BOCCTAHOBUTECIIA-
MH; B) U OKHCIUTEIAMU, U BoccTaHoBuTesiMu: Cr03, Mg;P;, Na,Cr04, S0,, KI, KNO,, LiCl04, KH,
Fe, H202, mH4)2S()

e VKaXUTe THII KaX(HOﬁ H3 CJICAYIOIIUX OKHUCINTCIbHO-BOCCTAHOBUTECIIBHBIX peaKHHﬁ:

a) P + KOH + H20 — PH3 + KH2P02;

6) H,S0s; + H,S — S + Hy0; B) KC103 — KC1 + KCIOy4;
F) NH4N03 — N20 + HQO; II) Cu+ HNO3 — Cu(NO3)2 +NO + HzO;
e) AgNO; — Ag + NO, + 0,; K) Fe + Cl, — FeCl;.
e MeTo0M IIEKTPOHHOTO OaraHca COCTaBbTE YPABHEHUSI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pe-
aKIIMi1, KOTOPBIE IPOTEKAIOT 10 CXEMaM:
a) HZS + KzCI'zO7 + HzSO4 — S+ CI'z(SO4)3 + KZSO4 + H20
6) C + HNO; — C0, + NO + H,0
B) MIlOz + NaB103 + HN03 — HMl’l04 + B10N03 + NaN03 + HzO
I') Nal + Na103 + HQSO4 — 12 + Na2804 + H20
,I[) Mg + HN03 - Mg(N03)2 + N20 + H20
e) Pb0, + MnS04 + HNO3; — PbS04 + Pb(NO0s3); + HMn04 + H,0
)K) KMH04 + NH3 — KN03 + MIlOz + KOH + H20
3) K2C1'207 + HC104 + HI — CI‘(C104)3 + KC104 + 12 + H20
I/I) H2C204 + KMH04 — C02 + K2C03 + Ml’l02 + H20
K) C¢H 206 + KMnO4 + H,S04 — CO, + MnS04 + K,S04 + H,0
I[J'IH Ka)KﬂOﬁ PCaKMu YKAXKUTE BCHICCTBO-OKUCIIUTECIIb U BCIICCTBO-BOCCTAHOBUTCIIb, ITPOLIECC
OKHCJICHHA U MPOLECC BOCCTAHOBJICHUA.

Kpumepuu ¢popmuposanus oyenok (oyenuganus) ycmuozo onpoca

VYCTHBIN Onpoc SIBISIETCA OJTHUM M3 OCHOBHBIX CITOCOOOB y4€Ta 3HAHUN 00yYaromerocs o
TUCHUIUIMHE «XUMUS». Pa3BEPHYTHINA OTBET CTYyAEHTA AOJKEH NMPEICTaBIATh COOOM CBA3HOE, JIOTH-
YeCKH I0CIIeI0BaTeIbHOE COOOIICHNE Ha 33/1aHHYI0 TEMY, IT0Ka3bIBaTh €r0 YMEHHUE NPUMEHSThH OIl-
penenenus U GopMyIbL.

B pezynemame ycmnozco onpoca 3nanusn, 00y4arouiecoca OUeHUGAIOMcA no ciedyrouient

wiKane:
3 banna, cTaBUTCSA, €CITU O0YJAFOIITHICS:
1) monHO M3naraeT U3y4yeHHbIN MaTepua, 1aéT NPaBUIIbHOE ONpeIeIeHue XUMUYECKHUX T10-
HATUM,
2) oOHapyXHBaeT MOHMMAaHUE MaTepuana, MOXXeT 000CHOBATh CBOU CYXJIEHUS, TPUMEHUTD
3HAHUS Ha IPAKTHUKE, IPUBECTH HEOOXOAUMBIE IPUMEPHI HE TOJIBKO MO YUeOHUKY, HO U
CaMOCTOSITEJILHO COCTABIICHHBIE;
3) wu3maraet MaTepual MoCIeI0BaTEeNIbHO U MPABUIIBHO C TOYKHU 3PEHUSI HOPM JIUTEpaTypHO-
TO S3bIKA.
2 panna, cTaBUTCA, €CITU 00YYaOLIUICS Ta€T OTBET, YIOBJIETBOPSIOIINN TEM ke TpeOOBaHU-
M, 9TO U Jy1st 6arna «1», Ho jgomyckaeT 1-2 ommOKu, KOTOPBIE caM K€ UCTIpaBisieT, U 1-2 Hepouéra
B IIOCJIEIOBATEIBHOCTHU U SA3BIKOBOM O(OPMIICHUN M3J1araeMoro.

1 6anna, ctaBuTcs, eciau o0yJaronuiicss oOHapy>KMBaeT 3HaHWE U IOHUMaHUE OCHOBHBIX I10-
JIOKEHUW TAaHHOU TEMBI, HO:

1) wu3naraet Marepual HEMOJIHO U JONMYCKAeT HETOYHOCTH B ONPEENIEHUHU TOHATUI;

2) He yMeeT JOCTaTOYHO INIyOOKO U JI0Ka3aTeIbHO 000CHOBATh CBOM CYX/IEHUS U IPUBECTH
CBOM IIPUMEDBI;

3) wm3naraet MaTepuall HETOCIEA0BATEIbHO U IOMYCKAeT OIIMOKH B SI36IKOBOM O(h)OPMIICHUHU
M3J1araeMoro.

0 b6annoe, craButcs, ecnu 00yJyaromuicss OOHapyUBaeT He3HAHUE OOJIbIIEH YaCTH COOTBET-

CTBYIOILIETO pa3zesia U3y4aeMoro Marepmuaia, 10nycKkaeT olmuoKku B (GOopMyIHpOBKE.
Bbamnsl «1», «2», «3» MOTYT CTaBUTBCS HE TOJIBKO 332 €AMHOBPEMEHHBIN OTBET, HO U 3a pac-
CPEIOTOYEHHBIN BO BPEMEHHU, T.€. 32 CYMMY OTBETOB, IaHHBIX CTYJEHTOM Ha MPOTSKEHUU 3aHITHS
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5.1.2. Ouenounble Mamepuavl 011 KOHMPOIbHOU PADOMbL: KOHMPOIUDYEMble KOMHEHECH-

uuu OIIK-1):

Tunoevle 3a0anusn K KOHMPOAbHOU padbome
1
1. ChopmynnpoBaTh OCHOBHBIE I'a30BbI€ 3aKOHBI.
2.Macca 10~ v° asora (i.y.) paBra 1,25 1 -107kr. BeHCIHTE ITOTHOCTB 430Ta IO BOXOPOLY H
BO3JIyXY.
3. Bpluucnure MOJSPHYIO Maccy SKBHUBAJIEHTa METaJlla, €CIM B €ro XJOpUAE MaccoBas JOJs
xJiopa 79,78%, momnsipHas Macca SKBUBaJieHTa xjopa 35,451/Moib.
4. PaccumTaiiTe JUIMHY BOJHBI AJIEKTPOHA, ECIIM CKOPOCTH JABM)KEHUS AJIEKTPOHA paBHA 2-10% m/c.
5. Cxonbko cBoOOHBIX d -opOuTaneii cogepxutcs B aromax Sc, Ti, V?
Hanumure snekTpoHHbIe POPMYIIBI aTOMOB 3THUX 3JIEMEHTOB.
2
1. ITpunuun [aynu. IIpaBuno 'ynaa. 2 npaBuna KiieukoBckoro.
2. Macca 87-10"m° napa npu 62°C u nasnennii 1,01-10° [a paBHa 0,24-107 xr. Beruuciure Mo-
JIEKYJIIPHYIO MaccCy BEIIECTBA U Macca OJIHON MOJIEKYJIbI BEIIECTBA.
3. Bpruucnute MonspHyro Mmaccy skBuBaieHTa KHSO4 B cnenyromux peakumsx: KHSO4+
BaCl, — BaSO 4+ KC1 + HCI
KHSO, + KOH = KzSO4 + HzO
1. Boruucnute snepruto (3B) Bo30yxneHus 1eKTpoHa B arome Na, eclid apbl ero
MOTJIONIAOT (DOTOH ¢ JUTMHOW BOJIHBI 4340- 101 M.
5.DHepreTuyeckoe COCTOSIHUE BHEUIHETO 3JEKTPOHA aTOMa ONMCHIBACTCS CIAEAYIOIMMU 3Haye-
HUSMH KBaHTOBBIX unces: 1 — 3; [ = 0; m; = 0. ATOMBI KaKUX 3JI€MEHTOB UMEIOT TAKOM 31EKTPOH?
CocTaBbTe 2J€KTPOHHBIE (DOPMYIIBI aTOMOB 3THUX 3JIEMEHTOB.
3
1 OcHOBHBIE XapaKTEPUCTUKU XUMUYECKOU CBSI3H.
2. Onpenennte MOJIIPHYIO MacCy IByXBaJIEHTHOTO METAJUIA, ECIIH 14,2:107 kr
OKCHJIa 9TOr0 MeTaiia o6pasyrot 30,2-10™ kr cynbdara Meramia.
3.Beruncnute muny cBsasu C-C1 B CCL4 o creayromuM JaHHBIM: IJIMHBI CBA3EH
C-C u C1-C1 paBHBI COOTBETCTBEHHO 1,54-10'10 Hu 1,99-10’10M.
4. Jlns aToMa ¢ 3JEKTPOHHOM CTPYKTYpOu 18?28*2P° Brmmmre B TaOJIMIly 3HAUYEHUS YeThIpex
KBaHTOBBIX YHCE: T, |, m, mg OnpeneanTe KaxkIplii U3 3JIEKTPOHOB B MapajljIeIbHOM COCTOSIHUU
Howmep snextpona ... 1234567
n..
l..
mj ...
m ...
5. Beraucnute cpeaHIo MIOTHOCTH MO BOJOPOAY M IO BO3IyXY Ta30BOM cMecH, 0OBEMHBIE J10-
1u ra3zoB B kotopoit st CHy u CoH; paBubl 52 1 48%
4
I. Oburee nonsaTue o pactBopax. PacrBopumocts. [IpaBuno CemeHUEHKO.
2.11pu cunrese ammuaka N, + 3H, <-> 2NH3 paBHOBEeCHE YCTaHOBHIIOCH IIPH
CJICAYIONIMX KOHLIEHTPAIMAX BEIIEeCTB (MOJIb/):
Cn2 =2,5; Cip = 1,6; Cnpsz = 3,4. Beiunciinte KOHCTaHTY PaBHOBECHUS 3TOU
peakuuu 1 UcxoHble KoHueHTpauuu Ny u Hy.
3.B cocTOsHMM paBHOBECHUSI CUCTEMBI
CO, + H, <> CO + H,O
peaKIMOHHAs CMECh UMesia 00bEMHBIN COCTaB:
22% CO», 41 % Hy. 1 7% CO n 20% H,O.
Berunciute Kp u Kc nis sroit peakiuu npu 1900K.
4. B xakoit Macce BOABI clieayeT pacTBOpUTh 30r Opomuia Kanus s OTydeHUs
pacTBopa, B KoTopoi maccosas oyt KBr paBaa 6%7?
5
1. Pa3zbaBnenHbIe pacTBOPHI HEAJIEKTPOIUTOB. JlaBneHue napa. (1mu 3akon Payss).
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2. Berunciaure monsipayto koHueHntpaunio K,SO4, B 0,021 koToporo conepxkurcs 2,74 pactBo-
PEHHOTO BEIECTBA.

3. Hanumure BbIpa)keHHUsI KOHCTAHT PaBHOBECHS CIEAYIOLIUX 0OpATUMBIX pPEaKIIUiA:

1) Fe;04 +4H; <> 3FG(T) + 4H20(r)

2)4HC1+0,<->2H,0 + 2Cl1,

3)C + CO,<->2CO0O

4.IIpu HEKOTOPOH TemIepaType KOHCTaHTa PaBHOBECHUS PEAKIUU

H,+ Br,<->2HBr pasna 1. OnpenenuTte cocTaB paBHOBECHOM pEaKLMOHHOW CMECH, €CIU IS
peakuu O6bpUTH B3THI 1Moas Hy 1 2 Moss Bry.

Kpumepuu popmuposanus oyeHox no KOHMpOIbHLIM MOYKAM (KOHMPOTbHbIE PAOOMbL; KOIOK-
euym)

(8 6aioB) - craBUTCS 3a paboTy, BHIMOJHEHHYIO IMOJIHOCTRIO 0€3 OmHOOK U HEJI0YETOB; 00Y-
YAOIIUIICS TEMOHCTPUPYET 3HAHHWE TEOPETHUECKOrO U MPAKTHUECKOro MaTrepuaia mno 1abopaTopHbIM
pabotam, pemeno 100% 3amaq;

(6 6annoB) — cTaBuTCs 32 pabOTY, BHIMOIHEHHYIO IOJHOCTHIO, HO TIPY HAJIMYUU B HEll He Ooee
OJTHOM HEerpyOoil OMMOKK U OJHOTO Hexo4eTa, He Ooliee Tpex HemoueToB. OO0yJarOmuiics TeMOHCTPH-
pyeT 3HaHHE TEOPETUYECKOTO M MPAKTHUECKOr0 MaTepHrala o TeMaM J1abopaTopHbIX paboT, TOMmycKast
HE3HAYUTEIIbHbIC HETOYHOCTH IIPH PEIIeHUH 3a/1a4, pemeHo 70% 3amnauy;

(4 6amna) — craBuTcs 3a padoTy, ecnu OakanaBp MPaBUIILHO BBHIMOIHUI HE MeHee 2/3 Bcel pa-
OO0TBHI WM JTOMTYCTHI HEe Oosiee OHOM rpy0ol OmMOKK M ABYX HEIOYETOB, HE OoJiee OJHOM Tpyooil U
OJTHOM HerpyOoi ommOku, He Ooyiee Tpex HerpyObIx OmMOOK, oaHON HerpyOou. OOydarouiics 3a-
TPYAHSAETCS ¢ MPaBWILHON OLIEHKON MPENIOAKEHHONW 3aa4yM, 1aeT HENOIHbIM OTBET, peweHo 55% 3a-
a4

(Menee 3 OayIoB) — cTaBUTCS 32 pabOTY, €CITH YHCIIO OMIMOOK M HEOYETOB MIPEBBICKHIIO HOPMY IS
OLICHKH 3 WJIM NMPaBHJIBHO BBINOJIHEHO MeHee 2/3 Bcel paboTel. OOyJaromuiics JaeT HEBEPHYIO OLICHKY
cutyanuu, pereHo mexee 50 % 3amad.

3.1.3.Ouenounvie mamepuanvi: Tunosvie mecnosvie 3a0aHUA N0 QUCUUNIUHE «(XUMUA)

Koumpoaupyemvie kKomnemenyuu OIIK-1.

Tecm — cucteMa CTaHIAPTU3UPOBAHHBIX 33/IaHUM, TTO3BOJISIONIAs aBTOMATHU3UPOBAThH MPOIle-
Iypy U3MEpEHUs YPOBHSI 3HAHWW U YMEHUH CTYJICHTA.

Tunoevie mecmosnie 3a0anus

1. Camompou3BOJIBHBIN pacmaa MOJIEKYJ pACTBOPEHHOTO (MHOT/IA - PACIJIaBJICHHOTO) BEIIECTBA
Ha KaTHOHBI M aHHOHBI HA3bIBACTCH. .

-: DIIEKTPOIH30M

-: MIOHHOM MTPOBOJIUMOCTBIO

-: TOMOT€HHBIM KaTaJIn30M

+: BJIEKTPOIUTUYECKOH Tuccoranueit

I: T3 195 Tema 6-0-0

2. Mepoii 37IeKTPOIUTHYECKON JUCCOIMALIUY SIEKTPOIUTA IPUHATO CUUTATb...

+: CTEIIEHb JUCCOIHAIINH

-: MOJISIPHYIO KOHLIEHTPAIIMIO pacTBOpa

-: pH pactBopa

-: KOHCTAaHTY THJPOJIN3a

4K CHIIBHBIM 3JIEKTPOJIUTAM OTHOCUTCHL. ..

+: XJIOpHU HATPUS

-: CEpHUCTAs KUCIOTa

-: Cynb(UT Kaus

-: YKCyCHasl KUCJIOTa

5. Uemy paBHa koHueHTpanus nonoB H B pactBope KOH ¢ xonuentparnueii 0,01 moms/n npu
YCIIOBUH, YTO TUAPOKCHU KaJIKs MPOJUCCOLMUPOBAI HALIETIO

+: 10-12 monb/n

-2 0,01 monw/1

-: 10-14 monw/n

-2 TIOCKOJIbKY PacTBOP IIEIOYHOM, B HEM HE MOTYT MPUCYTCTBOBaTh HOHBI H+ (T. e. [H+] = 0)
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6. Paccuuraiite pH: a) consiHO# KuCI0THI ¢ KOHIIeHTparuei 0,1 Moib/; 6) BOJHOTO pacTBOpa
THIPOKCHJIA KaJlusl C KOHIIeHTpamnuen 1,0 MoJb/, cunTas, 4To yKa3aHHbIC BEIIECTBA TUCCOIUUPYIOT
MIOJIHOCTBIO

-2a)7;0)7

+:a)1;0) 14

-2a)14;0)0

-1a)2;0) 12

7. OprodocdopHas KUCIOTa TUCCOMMUPYET IO TPEM CTYIICHSIM, TIPH 3TOM KOHCTaHTBI JUCCO-
[UAIUH 110 KaXXI0W CTYIIEHU CBSI3aHbl COOTHOIICHUEM:

-: K1> K2<K3

- K1<K2<K3

+: K1>K2>K3

- K1<K2>K3

8. Crenens aucconmanuu cyiabgpara Hatpus B pactBope 100%, kornenrpamus conu -0,4
MoJib/1. YeMy paBHBI KOHIICHTPAIIUU AHHOHOB U KATHOHOB B JAaHHOM pacTBOpe?

+: 0,4 1 0,8 MOIB/JI COOTBETCTBEHHO

-2 0,3 1 0,18 MOJIB/TT COOTBETCTBEHHO

-2 0,14 u 0,56 MOJIB/TT COOTBETCTBEHHO

-: 0,44 u 0,28 MOJIB/TT COOTBETCTBEHHO

20. ITorenuuman BOAOPOIHOTO 3IEKTPOAA 3aBUCUT OT

+: KoHlleHTpanuu nOHOB BOAOPO/a B pacTBOpE

-: laBnenust BOJjopo/ia B ra3oBoi (ase

-: Temnieparypsl

-: AKTUBHOCTH MOHOB

21. Cymma Bcex KO3 GUITMEHTOB B MOJICKYIISIPHOM YPaBHEHHH pEaKIun
CrCl3+NaClO+NaOH=Na,CrO4+ ... paBHa

+:31

- 14

- 12

-2 10

22.: B aToMe renusi BJICHTHBIE 3JIEKTPOHBI Pa3MEIICHbI 0 OpOUTAIISAM

-1 1sl

-1 2sl

- 1s2

+:2s2

23. Yucmo BaNEHTHBIX JIEKTPOHOB Yy aTOMa KAJIBIIHS

—

+:2
-3
-4

24 .OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE TOTEHIIUAJIBI 3aBUCAT OT

-: KoHLIeHTpanuuy OKuCIUTENbHON U BOCCTAHOBUTENIBHON ()OPM BEIIECTB

-: TEeMIEePaTypbl

+: pH cpenpl

-: IIpupoasl pacTBopUTEns

-: JlaBnenust

25. 13 nepeuynciieHHbIX HI)KE BELIECTB CAMbIM CHJIBHBIM OKHUCIIUTENEM SIBIISIETCH . ..

-: [ImaBukoBas Kucnora

+: prop

-: KHCIIOpOA

- IJIaTUHA

26. CtenieHb OKUCIICHHS KUCTIOPOa: a) B BOJIE, 0) B IEPOKCHJIE BOJOPOa COOTBETCTBEHHO PaB-
HBI

- -2;-2
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-2, +2

+:-2; -1

- +2: 0

27.: CreneHu OKHCIEHHUS XpOMa: a) B XpoMaTe Kausi, 0) TuXxpomare Kajusi COOTBETCTBEHHO
PaBHHI ...

+: +6; +6

-1 +6; +3

-1 +3; +6

-1 -6; +6

I: T3 250 Tema 7-0-0

28.0TMeTbTE NPaBUIIbHBIA OTBET

K peakiusiMm BHyTPUMOJIEKYJISIPHOTO B3aUMOICHCTBUS OTHOCSATCS

+ 2KC10, ——2Cl + 30,

_. 2Na+Cl, —2NaCl
. CaCO, ——CaO +CO,
. 2NO, + H,0—— HNO, + HNO,

29. OT™MeTbhTe NPaBUIIbHBINA OTBET

- + 2+
B HOHHOM YpaBHEHMH MnO, +H,0, +H™ = Mn™ +0,.

+:26
- 43
-1 28
- 48
30. OT™MeThTe IPaBUIIBHBIA OTBET

" cymMa BceX Kod(h(UIIMEHTOB paBHA

CymMa k03 PHUIIMEHTOB B peakuu K,Cr,0; + KT+ H,50, > I, + Cr,(50,); +

- 27

+:29

- 17

- 19

31. OT™MeThTe IPaBUIIBHBIA OTBET

[Tpu nonasanum xene3Hol CTPYKKH B CUIILHO HAarpeTyl0 KOHLIEHTPUPOBAHHYIO CEPHYIO KHCIIO-
Ty BO3MOXEH CIEAYIOLUI IPOLECC

- FG+H2804ZFGSO4+H2 T

-: Fet,SO,=FeSO4+H, T
-: XKene3o nmaccuBupyeTcsi KOHLIEHTPUPOBAHHON CEPHOM KUCIOTOM, TOITOMY peaklius He Mpo-
HCXOIUT

+: 2FC+6HQSO4:F62(SO4)3+3 SOQ T +6H20

32. I'eometpust nona NH4+ onuceiBaercs ¢urypoit

+: Tepasap

-: KBaapaT

-: TpeyronpHas nupamuia

-: YceueHHas nMpaMuia

33. Kakoil MeTasul He pearpyeT ¢ OXJIaKIEHHOW KOHIEHTPUPOBAHHON a30THOM KUCIOTOMU?

-: Cu

+: Fe

-1 Ag

+: Al

34. [Ipu B3aMOACHCTBUM KOHLIIEHTPUPOBAHHON a30THOM KUCJIOTHI C IIMHKOM B Kau€CTBE Ta30-
00pa3HOro MpOAYKTa MOJIYYEH ...

-: Kucnopon

-: Bomopon

+: Okcup azora (IV)

" paBHa
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-: AMMuaxk

35. Ilpu B3aumMoeiicTBUU pa30aBICHHON a30THOM KHCIIOTHI C MEJIbIO B KQ4eCTBE Ta3000pa3HOTo
MIPOJYKTA MOJIYYEH ...

-: Bomopon

-: Okcun azora (IV)

+: Okcup azora (II)

-: Menp He pearupyer ¢ a30THOM KUCJIOTON, MOCKOJIbKY HAXOIUTCS B PSIIy aKTUBHOCTU MeTaJl-
JIOB IIpaBee BOJIOPOAA

36. Ilpu B3aumMojeicTBUM pa30aBIeHHON a30THOM KHUCIOTHI C MEIbIO B KQ4€CTBE ra3000pa3Ho-
r'o IPOJYKTA MOJIYYEH ...

-: Bomopon

-: Oxcup azorta (IV)

+: Okcun azora (1)

-: Menp He pearupyeT ¢ a30THOM KUCIOTOH, TOCKOJIbKY HaXOAUTCS B PsIIy aKTUBHOCTH METAJI-
JIOB MpaBee BOJIOpoaa

37.: Ilpu anekTpoiiu3e paciuiaBa XJIOpUIa HATPHUS Ha aHOJIE BBLICTIIIOCH 56 11 Xstopa. Macca 00-
Pa30BaBIIETOCs METANIMYECKOTO HATPUS paBHA ...

+: 1151

-2 100

-2 120

-: 2 MOJIb

38.Xumudeckue CBOMCTBA BOJIOPO/Ia B HAMOOJIBIIICH CTCTICHH HAIOMHUHAIOT CBOMCTBA ...

+: ['anoreHoB

-: Xpoma u Maprasua

-: bnaropoaHbIx razos

+: [llenoYHbIX METAIOB

40. PacTBOpHI 11e5104€i CITIOCOOHBI PearupoBaTh CO CIEIYIOIIMMHU MPOCTHIMU BEIIECTBAMHU

- Clz, S, Nz, BI‘z, Si

-. C, Oz, P, Fz, Si

-: 1,,Zn, Cu, S, Mn

+: Bry, S, P, Si, Zn

41. CKoIbKO rpaMMOB F'HIPOKCHIA KaJIbLIMS MOKHO MOIY4UTh U3 6,4 T KapOuaa Kanpuus?

+:74r

-2 148

-37r

-: 'mapokcua KanbIus OJyYaroT HE U3 KapOua Kajablns, a U3 KapOoHaTa KaabIus

44. Hanbonee ycTONYMBBIC CTETICHU OKUCIICHUS XJIOPA B COSTUHEHUSIX

-1 +6

+: +7

+: +1

+: -1

-3

47. I'anoreHOBO1I0POJI, KOTOPBII MOMYy4atOT B MPOMBIIIEHHOCTH CUHTE30M U3 3JIEMEHTOB

+: HCI

-: HF

-: HBr

- HI

-: HAt

48. Camblif CJIbHBIN BOCCTAHOBUTENb CPEU TAIOT€HOBOOPOIOB

+: HI

-- HC1

-: HF

-: HBr

-: HAt
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49.T1pu Haceimennu BoaHoro pactsopa KOH xmopom npu temmiepatype 100C ob6pasyercst
+: KCl

+: KCIO
- KC103
-: KCIO,
- KC104
50. [Ipu B3anMOACICTBHUM YIIEpO/ia ¢ KOHIEHTPUPOBAHHON CEPHOM KUCIOTOM BBIJEIUIOCH

13,44 n ra3zoB (H.y.). Paccuuraiite Mmaccy yriepoja, BCTYIUBIIETO B PEaKIIUIO
- 10r

- 20r
+:24r
-2 3,6T
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51. Camomno3Hanue cyObEKTOM CBOMX BHYTPEHHUX MCUXUYECKHX aKTOB M COCTOSIHUN Ha3bI-
BaeTcs. ..
1. ycranoBko#
2. ODMOLIUEN
3. pedrexcueit
4. Perymsinueit
52. OreHKa TUYHOCTH CaMoii ceOsi, CBOMX BO3MOXKHOCTEH, KQ4eCTB M MECTa CPElIU JIPYTUX
JIOJIeH Ha3bIBAETCHL. ..
1. uHTpOCTIEKLIUEH
2. pedaekcueit
3. IpUTSA3aHUEM
4. caMOOIIEHKOH
53. IlpencraBiueHue JUYHOCTH O ce€0€, O TOM «KaKOU 51 €CTb» — 3TO s — KOH-
eI

1. uneanpHas
2. (hanTacTHUECKAS
3. BO3MOKHas
4. peanbHas
54. Co3HaTenbHOE JICHCTBUE, OIIEHUBAEMOE C TOYKH 3PCHHS HPABCTBEHHOT'O CaMOOIIpe-
JIEJICHUS YelI0OBEKa, Ha3bIBACTCA. . .
1. ycranoBKoO#
2. IepeXKMBaHUEM
3. mocTynkom
4. moBeneHUEM
55. Eciiu npu4uHBI MOCTYNKOB YEJIOBEK YCMaTPUBAET B HE3aBUCAIIUX OT JIIOJEH 00CTOS-
TEIbCTBAX, TO EMY CBOICTBEHEH JIOKYC KOHTPOJISL.
1. BHEITHUM
2. cyObeKTUBHBIN
3. BHyTpeHHUI
4. 00bEeKTUBHBIN
56. YTBepkIeHue, OTpaKaroliee MOHUMaHNe HHTEJUIEKTa B TICUXOJIOTHH, - 3TO ...
1. UHTENIEKT — 3TO CIOCOOHOCTH aIaNITUPOBATHCS K YCIOBUSAM OKPYKAIOIIEH CpeIbl
2. UHTEJUIEKT — 3TO TO, YTO U3MEPSAETCS TECTAaMH HHTEJUICKTa
3. UHTEIJIEKT — 3TO Pe3yabTaT MBIILIECHUS
4. MIHTEJUIEKT — 3TO YMEHHUE PeIIaTh HeCTaHIapTHBIC 33291
57. Cucrema CIOKUBIINXCS B3TJISIIOB HA OKPYXKAIOIIMM MUP U CBO€ MECTO B HEM Ha3bIBa-
ercsl. ...
1. caMmoco3HaHuEM
2. MUPOBO33PEHUEM
3. caMoomnpeieIeHueM
4. yoexx1eHremM
58. OtrcrauBaHue INYHOW TOUYKH 3PEHUS SBISETCS MOBE/ICHUEM YETIOBEKa.
1. TMIHOCTHBIM
2. 6ecco3HaTeNbHBIM
3. MTHOUBUIHBIM
4. KpeaTUBHBIM
59. Mnadopmaruszaius COBPEMEHHOTO 00pa30BaHMs 3aKITFOYACTCS B ...
l. MUPOKOM U MACCOBOM HCIOJIb30BAHUU BBIYHUCIUTEIHLHON TEXHUKH W HHPOPMAIMOH-
HBIX TEXHOJIOTUH B IpoLiecce 00yUYeHHs yeloBeKa
2. yCUIJIEHUU B3aMMOCBS3H TCOPETHUECKOMN U MPAKTUYECKON MOATOTOBKH MOJIOIOTO YeJ0-
BEKa K COBPEMEHHOM KM3HEIeATEIbHOCTH
3. yCUJICHUH B3aUMOCBSI3H TE€OPETUUCCKON U MPAKTUIECKON MOATOTOBKH MOJIOZOTO YEJI0-



BEKa K COBPEMEHHOH JKHU3HECSITEIIbHOCTH
4. opueHTanMu 00pPA30BATENHLHON CHCTEMBI Ha PEasM3alfio, MPEeXJIe BCEro, rocyaapcr-
BEHHOT'O 00pa30BaTENBHOIO CTaHAapTa
60. B KOrHUTHBHYIO COCTABIISIONIYIO CAMOCO3HAHUS BXOJIAT. ..
1. ynpaBnenue coboi
2. mpe3eHTarnus ceost
3. 3HaHME JIUYHOCTH O cede
4. OTHOIIEHHE JINYHOCTH K cede
Kpumepuu ¢hopmuposanusn ouenox no mecmosvim 3a0aHuAM:
(6 6amIoB) — MOMYy4arOT 00yYArOUIHEcs C MPAaBUIIBHBIM KOJIMYECTBOM OTBETOB HA TECTO-
Bble BOIpockl. BeinonHeno 92-100 % npenyioxkeHHBIX TECTOBBIX BOIIPOCOB;
(5 6annoB) — moy4aroT 00yJarouIMecs ¢ MPaBUIBHBIM KOJINYECTBOM OTBETOB HA TECTO-
BbIe BOIIPOCHI 67-91 % oT 001ero o6bemMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;
(4 Oamna) — moay4aroT O0ydYaromuecs: ¢ MPAaBUIBHBIM KOJMYECTBOM OTBETOB HA TECTO-
BBIC BOITPOCHI 51-66% 0T 001Iero oobeMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;
(3 6amna) — mosy4aroT 0Oydaromuecs NPaBUIbLHBIM KOJHYECTBOM OTBETOB HAa TECTOBBIC
Borpockl 34-50% ot o0miero 00bemMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.
(2 Gama) — mosy4aroT 00ydaromuecs MPaBUIBHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIC
Borpockl 17-33% ot obmiero o0bemMa 3aJaHHBIX TECTOBBIX BOIPOCOB.
(1 6amm) — momy4aroT 00yJaroUMecs: NPaBUIBHBIM KOJMYECTBOM OTBETOB Ha TECTOBHIC
Bonpockl MeHee 17% ot obmiero oobeMa 3aJJaHHbIX TECTOBBIX BOIIPOCOB.

5.1.4.Ouenounvie mamepuanwi: Jlabopamopusie 3anamus no oucuuniune «Xumusa)
Konmpoaupyemote komnemenyuu OIIK-1.

Kpumepuu ¢hopmuposanusn oyenok no 1a00pamopuvim 3aHAMUAM:
[To xaxxmoif paboTe CTYyIEHT JOJDKEH MPEACTaBUTh OTUYET, COAEPKAIIMNA Ha3BaHUE PAOOTHI
U pacreyaTKy pe3yibTaToOB BHITIOJHEHHS 3aJaHui. 3a BHIMOIHEHHUE U 3aIUTy Ta0OPaTOPHBIX pa-
00T cTyIeHT MOXeT HaOpath 18 6amioB (1o 3 Gamia B KaXXIyl0 PEHTUHTOBYIO TOUKY).

5.2.0yenounvie mamepuanvl 014 npomedxcymounon ammecmayuu. Llenvio npomedicy-

MouHOU ammecmayuy 1Mo AUCUUIUINHE SBJSETCS OLEHKA KauyecTBAa OCBOECHUS JUCLHUILIH-

HbI 00Y4arOIIUMHUCH.

ITpomerkyTouHas aTTecTalys npeaHa3HayeHa il OObEKTUBHOIO MOJITBEPKACHHUS U Olle-
HUBAHHS JIOCTUTHYTBIX PE3yJbTaTOB OOYUYEHHs TOCIE 3aBEpIICHUS W3YYEHUS IUCUIUTUINHBL
OcymiecTBisieTcsl B KOHIIE ceMecTpa U MpeACTaBiIsgeT co00il HTOTOBYIO OLEHKY 3HAHHUH MO AucC-
IUIUTMHE «XUMHUS» B BUJE dK3aMeHa.

ITpomexyTouHasi aTTecTalusi MOKET MPOBOJUTHCS B YCTHOM, MMCbMEHHOU (opme, U B
dbopme TecTUpOBaHUS.

Bonpocel, BBIHOCHMBIE HA IK3aMeH(Kormpoaupyemovle komnemenyuu OIIK-1).

Oco06eHHOCTH AJEKTPOHHOTO CTPOCHHUSI aTOMOB B TJIaBHBIX M IOOOYHBIX MOATPYTIIaX.

Tunsl xumuueckoit csi3u. KoBaneHTHas cBs3b v €€ BuIbl. CBOMCTBA M CIIOCOOBI 00pa30BaHUSI.
OcCHOBHBIE TIOJIOKEHHUSI MeToJa BalleHTHhIX cBsizert (MBC). BaneHTHOCTH aTOMOB ¢ MO3UIUHU
MBC. I'nbpuan3anys aTOMHBIX OpOUTAJIEH.

Honbl. MonHas cBs3b. CBoiicTBa HOHHOM CBsA3U. Kpuctaminyeckas pemerka. ATOMHas, HOHHAS,
MOJIEKYJIIpHAs U METANIMYECKUE PEIIETKH. 3aBUCHMOCTh CBOMCTB KPUCTANIMYECKUX BELIECTB
OT THUIMA XUMHUYECKOH CBSI3U.

Mertannel 1 HeMeTalTbl. OKCHUIBI, KUCIOTHI, OCHOBaHHUS M COJIU. be3paznudnbie U coneodpa-
3yromuye oKcuabl. OKCHIBI OCHOBHBIC, KUCIOTHBIEC U aM(oTepHbIe. MI3MeHeHne CBOMCTB OKCHUIOB
B 3aBUCHUMOCTH OT TOJIOKEHHUS aToMa B MEPUOAUUYECKON cucteme. KUcoTsl, X KiaccugpuKanus
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U HOMEHKJIaTypa. VI3MeHEeHHe CBOMCTB KHUCIOT B 3aBUCHUMOCTH OT MOJIOKEHUS LIEHTPAJIbHOTO
aToma B IEPUOJUYECKON CUCTEME.

BryTpeHHsst 2Heprusi M dHTaNbNUs BemecTBa. [lonstue o0 suTponuu. IloHsTHs 00 SHEpruu
['n60ca 0Opa3oBaHus BEMIECTB. DHTAIBIIUWHBINA U SHTPONMUHBIA GaKkTOpsl mporeccoB. Hampas-
JICHUE CaMOMPOU3BOJIBHOTO MPOTEKAHUSI XUMUYECKUX PEAKIIUM.

Cxopoctb peakuuu. CKOpOCTh peakllMd B TOMOT€HHBIX M I'€TEPOreHHbIX cucTemax. McTtuHHas
CKOpOCTh peakuuu. PakTophl, BIAUSIONIME HA CKOPOCTh XMMHUYECKUX peakiuil. 3aBUCUMOCTb
CKOPOCTH XMMHMYECKUX PEaKLM OT KOHIEHTPALMHM PEarupyrolluX BEIIECTB. 3aKOH JEUCTBUS
macc. KoHcTaHnTa CKOpOCTH peakiuu U ee GU3NIECKUN CMBICI.

3aBUCUMOCTh CKOPOCTH XHMHYECKOW peakiuu oT Temreparypbl. [IpaBuimo Bant — Todda.
DHeprusi aKTUBALUH U TETJIOBOH 3()(HEeKT XUMUYECKOH peaKIvu.

3aBUCUMOCTh CKOPOCTH XMMHUYECKON pEaklHUHU OT TEMIIEPATypbl, SHEPTUU aKTUBALMK U SHTPO-
MUY aKTUBAIMU. Y paBHEHUE AppeHuyca.

Karanus. Katanutuueckue peakiuu. OCOOEHHOCTH KaTaTUTHYECKUX IpolrieccoB. Teopust romo-
TE€HHOT'0 ¥ TETEPOTr€HHOr0 KaTajin3a.

HeoOpatumbie 1 oOpaTuMble XUMUYECKHE MPOLIECCHl. | OMOTeHHBIE W TeTepOreHHbIe pPaBHOBE-
cusi. Koncranra paBHOBecus. BiusHue pa3nuyHbIX (DAaKTOPOB HA XHMHUYECKOE pPaBHOBECHE.
[Tpunumn Jle—Illarense.

PactBopumMocTs. BiusiHue Ha pacTBOPUMOCTH MPUPOJIbI KOMIIOHEHTOB, TEMIIEpAaTyphl U JIaBJie-
Hud. JlaBneHue HaChIILIEHHOrO Mapa Haj pactBopoM. 3akoH Paynsa. Temneparypsl kuneHus u
KpucTayuu3anuu. Kpruockonus u 30yUTHOCKOIIHS.

Teopus snexTponutuyeckoit aucconuanuu Appennyca. CuipHble U cia0blie 3IeKTpoiauTsl. Cre-
NeHb dJIeKTpudeckor auccoruanuu (D/]) u ee cBs3b ¢ m3oToHMYecKkUM Kodpdunmentom. Kon-
CTaHTa quccoluanuu. 3akoH pasbasnenus OctBanbaa. Jluccoumanus Boabl. 3aKOH AEHCTBYIO-
mux Macc. MoHHOe npownsBeienre BoAbsl. BonopoaHbIi moka3artensb.

[Tporonu3 (ruaponus) coneil. loHHbIe ypaBHEHHs peaklMu MPoToIn3a (Tuaponnsa). Paznuunbie
tunsl ruaponu3a. Koncranta u crenens npotonusa (ruaposiusa). Ee 3aBUCHMOCTh OT KOHIICH-
Tpauuu u Temieparypbl. HeoOpatumerii mpotonu3 (rumpomnu3). [Ipomeccsl npoTtosiusa (THAPO-
Ju3a) B IPUPO/IE.

OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE peaklu. 3MeHeHne OKUCIUTENbHO-BOCCTAaHOBUTEIbHBIX
CBOMCTB BEIIIECTB B COOTBETCTBHH C IMOJOKEHHEM DJIEMEHTOB B TpyIiax u nepuojax. CreneHs
OKuceHusA. TUmbl OKUCIUTENIbHO-BOCCTAHOBUTENBHBIX peakiuil. BiusHue temnepaTypbl, KOH-
LEHTpALU PeareHTOB, UX MPUPOJIbI, CPEAbI U APYTUX yciaoBuil Ha npotekanue OBP. Hampasie-
HUE€ MPOTEKAHUSI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIMi. XMMUYECKHE UCTOUYHHUKHU DJIEK-
TPUYECKOTO TOKA - TaJIbBAHUYECKHUE DJIEMEHTHI.

DNEKTPOJIN3 PacIlJIaBOB M BOJHBIX PACTBOPOB JIEKTPOIUTOB. KaToqHbIe M aHOJIHBIE MPOIIECCHI.
Koppo3zust MmeTamioB 1 MeToIbl 3aUThI OT Hee. OCHOBHBIE METOIBI 3AIUTHI OT KOPPO3UH.
OO0mmas xapakTepuCTHKa AJIEMEHTOB MoArpynmbl Meau. CBOKMCTBO, MONydYeHHUE U MPUMEHEHUE.
Baxneiimue coequHeHus Menu, cepedpa u 30510Ta. OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIE CBOMCT-
Ba. KHCIIOTHO-OCHOBHBIE CBOMCTBA MPOCTHIX BEIIECTB, OKCHIOB U TUAPOKCHUJIOB.

OO0mas xapakTepucTHKa 3JEMEHTOB MOArpynmnbl muHKa. OOmas xapaktepuctrka. CBOWCTBO,
MOJIy4YeHUE U NMpUMeHeHue. BakHeillne coeMHEeHHs 31€MEHTOB MOArpyninbl nuHKa. OKuUCIn-
TEJIbHO-BOCCTAHOBUTEJIbHBIE CBOMCTBA. KHCIOTHO-OCHOBHBIE CBOMCTBA MPOCTHIX BEHIECTB, OK-
CUJIOB Y TUJIPOKCHUIOB.

OO0mias xapaKTEepHUCTHKA AJIEMEHTOB MOATPYMIBI Xpoma. [lomydeHue, cBoicTBa U IPUMEHEHHE.
OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE CBOMCTBA coelMHEHUH. KHCIOTHO-OCHOBHBIE CBOMCTBA
MIPOCTHIX BEIIECTB, OKCUIOB U THIAPOKCHJIOB.

OO0mmas xapakTepuCTHKa AJIEMEHTOB MOArpyNIbl Mapranna. [lomydenue, cBOMCTBA M TIpUMEHeE-
Hue. OKHUCIIUTENBbHO-BOCCTAHOBUTENbHBIE CBOWCTBA. KHCIOTHO-OCHOBHBIE CBOWCTBA IMPOCTBIX
BEILIECTB, OKCHJIOB U THIPOKCUAO0B. BaxkHeme coeJuHEHUSL.

bop n amomunuii. [lonyyenue n cBoiicTBa. OKUCIUTEILHO-BOCCTAHOBUTEIbHBIE CBOMCTBA UX
coequHeHui. [I[puMeHeHue CIris1aBoB Ha OCHOBE aJTFOMUHUSL.
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Vrnepon u kpemuuil. Ilomyuenue u cBoiicTBa. Baxueitmme coenunenust. OKHUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA COCITMHEHUM.

OCHOBHBIE TIPEJICTABUTEIIN MPEACIBbHBIX YIIIeBOI0POI0B. Mi30Mepusi 1 HOMEHKIIATypa.

CrniocoOblI Mosty4eHus, XUMUYECKHE CBOMCTBA MPUMEHEHHE TTOJIMMEPOB U OJIUTOMEPOB.

6. MeTonuyeckue MaTepuaJibl, ONpeaesaoiue Npoueaypbl OleHUBAHUS 3HAHNUH,
yYMeHHii, HABBIKOB U (MJIM) ONbITA 1eSITeIbHOCTH

MaxkcumanbHas cymma (100 6amnoB), Habupaemasi CTYJJ€HTOM [0 AUCHUIUIMHE BKIHOYAET
JIBE COCTaBJISIOLIHE:

— nepeas cocmasnAwas — OUEHKa PeryisipHOCTH, CBOEBPEMEHHOCTH M KayecTBa BbI-
MIOJTHEHHUSI CTY/IEHTOM Y4eOHOW paboThl MO0 M3YYEHHUIO TUCIMIUIMHBI B TEUCHHE MEproia u3yde-
HUS TUCIMIUIMHBI (CEMecTpa, WM HECKOJIBKHUX ceMecTpoB) (cymma — He 6onee 70 6amios). ban-
Jbl, XapaKTEpPU3YIOIUE YCIIEBAEMOCTh CTYAEHTA 10 JUCLUUIUIMHE, HAOMpAIOTCS UM B TEUEHUE
BCEro nepuojaa 00y4eHus 3a U3y4eHne OTACNIbHBIX TEM U BBHIIIOJHEHUE OTACIbHBIX BUIOB PaboT.

— 8mopas cocmasnAwas — OUEHKa 3HaHU! CTyJeHTa 10 pe3yJbTaTaM MPOMEXYTOUHON
arrectanuu (He 6onee 30 —OasioB).

Kputepuem orieHku ypoBHS c(hOPMHPOBAHHOCTH KOMIIETCHLIMN B paMKax y4yeOHOW Awuc-
UUTUIHHBL «XUMUsSD» B | ceMecTpe SBIeTCS IK3aMEH.

Kpumepuu ¢hopmuposeanusn ouenok no npomexicymouHoll ammecmayuu:

Ouyenka «omauunon— om 91 0o 100 6annoe — TeopeTHUECKOE COACPIKAHUE Kypca OC-
BOCHO MOJIHOCTHIO, 0€3 MPOoOesioB, HEOOXOAUMBIE MPAKTUYECKUE HABBIKH PA0OTHI C OCBOCHHBIM
MatepraioM copMHpPOBaHbIL. Bee mpeaycMoTpeHHbIe TporpaMMoii 00y4deH s yueOHbIe 3aJaHHs
BBITMIOJTHEHBI, KAYECTBO MX BHITIOJHEHHS OLEHEHO YHCIIOM 0aJlIoB, OJIM3KUM K MAaKCUMAaJIbHOMY.
Ha skx3ameHe CTyIeHT 1eMOHCTPUPYET MIyOOKHe 3HaHUS IIPEYCMOTPEHHOT0 MPOrpaMMoin Ma-
TepHala, yMEET YETKO, JAKOHUYHO U JIOTUYECKH TOCIIEI0BATEIHO OTBEYATh HA ITOCTABIICHHBIE
BOIIPOCHI.

Ouenka «xopouwioy —om 81 0o 90 6annoe — TeOPETUUECKOE COAEPKAHUE Kypca OCBOE-
HO, He0OXOIUMBbIE TPAKTUUYECKHE HAaBbIKU PA0OTHI CPOPMUPOBAHBI, BHIIOJHEHHBIE yUEOHbIE 3a-
JTaHUA coJepKaT He3HauuTelbHble oMOKU. Ha sx3aMeHe cTyIeHT JeMOHCTPUPYET TBEpAOe
3HAHUSI OCHOBHOTO (MPOTPAMMHOTI0) MaTepHalia, yMEeT Y€TKO, TPaMOTHO, 0€3 CYyIIIeCTBEHHBIX
HETOYHOCTEH OTBEUYATh HA ITOCTABIEHHBIE BOIPOCHI.

Ouyenka «yoosnemeopumenvuo» — om 61 0o 80 6an106 — TEOPETUIECKOE COIEPKAHNE
Kypca OCBOEHO HE IOJHOCTbIO, HEOOXOMMbIE MPAKTUUYECKHUE HABBIKM PabOThl chOpMUPOBAHBI
YAaCTUYHO, BBITIOJIHEHHBIE YUeOHBIE 3a/laHusl cojiepkaT rpyObie ommOku. Ha sx3ameHe CTyneHT
JIEMOHCTPUPYET 3HAHHME TOJIBKO OCHOBHOTO MaTepHualla, OTBEThI COJEpXkaT HETOYHOCTH, C1abo
apryMeHTHPOBaHbI, HAPYIIIEHA MTOCIeI0BAaTEIbHOCTh U3JI0KEHHs MaTepHrana

Ouenka «neyooenemeopumenvno» — om 36 00 60 641106 — TEOPETUUECKOE COJEPKA-
HHUE Kypca HE OCBOCHO, HEOOXOMMbIE MPAKTHYECKHE HABBIKM paboThl He c(hOPMUPOBAHBI, BbI-
MOJIHEHHBIE Yy4eOHbIe 3aJaHus COJep)KaT rpyOble OIIMOKH, JOMOJHUTENbHAs CAMOCTOSITeNbHAs
paboTa HaJ MaTepuanoM Kypca He MPUBEIET K CYIIECTBEHHOMY MOBBIIIEHUIO KaueCTBa BbIMOJI-
HEHUs yuyeOHbIX 3a7aHuil. Ha sk3aMeHe CTylIeHT AeMOHCTpUPYET He3HaHHE 3HAUUTEIbHON YacTu
IPOTPaMMHOI0 MaTepuaa, CyIIeCTBEHHbIE OUIMOKM B OTBETaX HAa BONPOCHI, HEYMEHUE OpHUEH-
TUPOBAThCA B MaTepuaje, He3HAaHUE OCHOBHBIX MOHSITUN JUCIMIUIUHBI (IPUIIOKEHUE 2).

Tabanna 7. Pe3yJbTarbl 0CBOCHHUSI y4eOHOM TUCHUILIHHBI, NOJIeKALIME IIPOBEPKe
(nmpujoxenue 3)

Buo ouenounozo ma-
Ocnoenble noxkazamenu
Pe3ynomamul 00yuenusn oUCHKIL mepuana, obecneuusarouiue
(komnemenuuu) “ dopmuposanue komnemen-
pe3yibmamosg ooyuenusn v
uui
OIIK-1. CrocobeH uc- 3namop:
1OJIL30BaTh MOJI0KEHHS, 3a- — CcoJepXaHUE MPOILIECCOB TumnoBkle OIIECHOYHEIE
KOHBI 1 METOIbI €CTECTBEH- CaMOOpTraHu3alud u €caM000- | MaTepralIbl IJId CaMOCTOs-
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HBIX HAYK U MAaTEMAaTHKH IS
pelIeHus 3a/1a4 UHXKXCHEPHOU
JESATEIIBHOCTH.

pa3oBaHMS;

— 0COOCHHOCTH M TEXHOJIO-
' peaJ'II/I3aI_II/II/I 9TUX HpO-
IIECCOB C IIEJbI0 COBEPIICHCT-
BOBaHUS cBoeil mpodeccuo-
HaJIbHOM eITEeILHOCTH.

TEILHOUN pabOThI (pazoen
5.1.1)
TUTIOBBIC TECTOBBIC 3a-
naHus  (pazoen 5.1.3.);
TUTIOBBIC OIICHOYHBIC
MaTepHabl K SK3aMEHY
(pazoen 5.2.)

Ymems:

— CaMOCTOATEIILHO CTPOHTh
mporecc OBJaJACHUS HHPOP-
Manue, HeoOXOOUMOM s
BBIITOJTHCHHS npodeccro-
HAJILHOH JIeSITCIILHOCTH.

— IlnanupoBath 1eIHU U yC-
TaHaBJIMBATh IPUOPUTETHI TIPH
BbIOOpE CIOCOOOB MPHUHATHS
pelIeHUui ¢ y4eToOM JIMYHOCT-
HBIX KauyeCTB M BPEMEHHOMU

OneHoYHbIE MaTepUaIbI JIs
CaMOCTOSITEIILHOU PaOOTHI
(TUMOBBIE 3a/1aUM pazien
5.1.1.);

THUIIOBBIC TECTOBEIC 3a-
nanus (pasgen 5.1.3.)

THUTIOBBIC OTICHOYHBIC
MaTepHalibl K 9K3aMeHY
(pazoen 5.2.)

MEePCIEKTUBBI  JIOCTHIKEHUS,
OCYIIIECTBIICHUS  JICSITEIBHO-
CTH.
Bnaoems:
— Ilpuemamu camoperyns- TunoBbIe OLICHOYHBIE

[[UU YMOILMOHANBHBIX U (PYyHK-
[IMOHAIBHBIX COCTOSTHUN TpH
BBITIOJTHEHUH npocgeccuo-
HAJIBLHOH JIeITEIHLHOCTH;

— TexHONIOTUAMH OpraHu3a-
MU TIpoIiecca caMoo0pa3oBa-
HUS;

— Ilpuemamu 1nenenonara-
HUsS BO BPEMEHHOHN IEpCIEK-
THUBE;

— Cnocobamu  TIIaHUpPOBA-
HUS, CAaMOKOHTPOJII M CaMoO-
OIIEHKH JIEATEIbHOCTH.

MaTepHAaIIBI JJIsi CAMOCTOSI-
TEJIbHOU paboThl (paszoen
5.1.1)

TUIIOBbIE TECTOBBIE 3a-
nanus  (pazoen 5.1.3.);

nabopamopHvie 3aHs-
mus(5.1.4.)

TUIIOBBIE OIICHOYHBIE
MaTepHAITBI K DK3aMEHY
(pazoen 5.2.)

3HaTh:
- OCHOBHBIE XMMHUYECKHUE MO-
HATHUS;
- OCHOBHBIE IIpaBWjIa HO-
MEHKJIATypbl XUMHYECKHX CO-
SIMHCHU;
- OCHOBHBIC 3aKOHBI XHMHUH,
XUMHUYECKON TEPMOJINHAMUKH,
AIEKTPOXUMHUH U KUHETUKH;
- CYLIHOCTb YYEHHUS O NEPHUO-
JIMYHOCTH U €ro pojib B MpO-
THO3UPOBAaHUU CBOWCTB XHU-
MHYECKHUX DJIEMEHTOB U HX
COCIUHEHMUI;

TunoBeie OLIECHOYHBIE
MaTepHabl Uil CAMOCTOS-
TeNbHOU paboThl (pazoen
5.1.1)

THIIOBBIC TECTOBHIC 3a-
naHus  (pasoen 5.1.3.);

nabopamopHovie 3aHsi-
mus(5.1.4.)

TUIIOBBIE OLICHOYHbIE
MaTepUasbl K SK3aMEHY
(pazoen 5.2.)

24



- KBaHTOBO-MEXaHUYECKOE
CTPOEHHUE aTOMOB, MOJICKYJ U
XHUMHUYECKOH CBSI3H;
- OCHOBHBIE KJIaCChI HeEopra-
HUYECKUX BEIIECTB, CBOMCTBA
X THUIIMYHBIX HpCHCTaBI/ITC-
JIeit;
- XUMHUHKO DJICMCHTOB U UX CO-
€IUHEHUN.

YMmeThb:
- TNPUMCHATh XHWMHYECKHE
T€0pI/II/I M 3aKOHBI, KOHICIIITNH
O CTPOEHUU U pPEaKIMOHHOMW | THUITOBBIE OLICHOYHBIC MaTe-
CIIOCOOHOCTH HEOpraHuYe- | pUaJIbl IJIsi CAMOCTOSITEIIbHOU

CKHX BEILIECTB; paboThl (paszden 5.1.1)

-  KpUTHYECKH OIICHUBATH TUTIOBBIC TECTOBEIC 3a-
CBOM JOCTOMHCTBAa M HEIOC- | IaHus (pazoen 5.1.3.);
TaTKH; nabopamopHbvie 3aHs-
- MPOBOJUTH pacueThl Mo Tep- | mus(d.1.4.)
MOXUMHUYECKUM  YPaBHEHUSIM TUIIOBBIC OIICHOYHBIC
peaxIuii; MaTepUabl K 9K3aMEHY

- TpeIcKa3biBaTh TEPMOJWHA- | (pazden 5.2.)
MHUYECKYI0 BO3MOXKHOCTH IIPO-
TEKaHUS XUMHUYECKHUX peak-
LM
- pelaTh pacyeTHbIE 3a7a4H .
Baaners:
- HaBBIKaMH PabOTHI C pacyeT-
HBIMH  (pOpMyJamMu, pemrath
pacueTHble U OIKCIEpUMEH-
TaJbHBIC 337]a91 110 XUMUH,
- crmocobamMu opHeHTalMu B | TUIOBBIE OIIEHOUHBIE MaTe-
npopEeCCHOHATIBHBIX ~ UCTOY- | PUAIIBI IS CAMOCTOSTEIIEHOM
HUKax HMHpopManuu (KypHa- | paboTsl (pazden 5.1.1)
JBI, CalThI, 00pa30BaTEIbHBIC TUTIOBBIE TECTOBBIE 3a-
MOPTAaJbI); naHus (pasoen 5.1.3.);
- Croco0aMu MOJIEITUPOBAHUS nabopamopHbvie 3aHs-
HKCIIEPUMEHTA 110 XUMHUH . mus(5.1.4.)
THTIOBBIC OTICHOYHBIC
MaTepuaibl K SK3aMEeHY
(pazoen 5.2.)

7. YueOHO-MeTOoANYeCKOe o0ecnedeHre I CIMIIIMHbI
7.1. OcHnosnas ntumepamypa
1. 'muuka H.JL. O6mas xumust: yaeOHuK Uit OakanaBpoB-18-e u3a. mepepad. u gom. — M.:13n.
FOpaiit:, 2015. - 898c.
2. I'muaka H.JL. 3agaun u ynpakHeHHs 1o o011el XUMUU: yuel.-pakTiy. nocooue s Oaka-
naBpoB. 14-e u3z. nmepepad. u mon. — M.: Uzn. KOpaiit, 2014. — 236 c.
3. Kapos A.A., Oumpoesa P.3., XKunosa C.b., Xacanos B.X., Mup3zoes P.C. Xumus koopauna-
UOHHEIX coenuuennii. Meroa.mocoone- Hanpunk: Kab.-bank. Yu-1, 2012. -64c.
4. OBC KBI'Y - http://lib.kbsu.ru/ElectronicResources/ElectrinicLibrary.aspx
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7.2. JlononnumenvHas iumepamypa

1. Kapos A.A., Mykoxesa P.A., Koukapos XX.A. u np. OOmas u HeopraHudeckasi XUMHSI:
Vuebnoe nocoodue. -Hanpunk Kab.-bank. Yu-1, 2013. -63c.

2. . ITaBmoB H.H. O6mmas u Heopranudeckas xumus. — M: Ilpoda, 2014.
3. Koposun H.B. O6mas xumus. — M.: Beiciias mkomna,2014.
4. Jlyaunckuii I'.I1. Kypc xumun. OOmas XumMus, XMMHUsI KOHCTPYKITMOHHBIX MaTepPHaAIOB. —M.:

Bricmiag mkona,1985.

5. Tpetwsiko F0.Jl. Heopranuueckas Xxumusi. XuMus 3JIEMEHTOB: Y4YeOHHK JJIs BY30B: B 2 KHU-
rax. -M.: Xumus, 2008.

Nelie BN o))

7.3. Ilepuoouueckue uzoanus(2asema, 8eCmMHUK, OILIEMEHb, HCYPHAIL.)

Kypuanbl

1. Kypnas HeopraHu4ecKol XuMuu

2. XKypnain o61ieit xumMuu

3. Xypnan ¢puszndeckoit Xumuu
7.4. Humepnuem — pecypcol
1) http://www.chem.msu.su/rus/teaching/thermo/welcome.html

2) http://www.chem.msu.su/rus/teaching/shevelkov2.pdf

3) http://www.chem.msu.su/rus/teaching/fasa/welcome.html

4) http://www.chem.msu.su/rus/teaching/leenson/zadaniya/zadaniya.pdf

5) http://www.openkbsu.ru/moodle/course/view.php?id=116

6) OBC biblio-online.ru
7) CnpaBouHas npasoBas cucrema «Koncynprantllmocy. URL: http://www. consultant.ru
8) Cospemennvim npoghpeccuonanvhvim 6azam 0annvix: (011 eCmecmeeHHo-
Mamemamu4ecKux HanpaesieHuil)

. Heopranmnueckas xumus. B 2 kaurax// [lon pen. F0.J1. TperbsikoBa. - M.: ACADEMA, 2004.
. Ipaiisep 3.1. Heopraunueckas xumus. B 2 tomax. - M.: Mup,2004.
. http://www.consultant.ru/
. http://www.garant.ru/

Ne Haumeno- Kparkas xapakrepucruka Anxpec Ycaosus
n/n BaHHe JJIeK- caiiTa A0CTyNa
TPOHHOIO pe-
cypca
1. 9B/ PI'b ONEeKTPOHHBIE BEPCUU http://www ABTOpPHU-
885898 moyHBIX TEKCTOB IUCCEpTALAN .diss.rsl.ru 30BaHHLIN JOC-
u aBTopedeparoB u3 ¢honaa Poccuii- Tyn u3 6uo-
CKOH TOCyJIapCTBEHHOM OMOIHOTEKN JUOTEKH
(x. 112-
113)
2. «Web of ABTOpUTETHAS OJUTEMATHYE- http://www Hocryn no
Science» ckas pepepaTuBHO- .siknowledge.c [P-anpecam
(WOS) oubnnorpaduyeckas 1 HAyKOMETPHU- om/ KbI'y
yeckas 0a3a TaHHBIX, B KOTOPOI WH-
JIekcupyrores okono 12,5
TBIC. )KYPHAJIOB
3. Sciverse PedepatuBHas u ananuTuueckas Oa- Hoctym no
Scopus u3na- [3a JaHHBIX, COJIEPIKAIIAS http:// www IP-anpecam
TENbCTBA « b~ 21.000 peneH3upyeMsbIx .scopus.com KBI'Y

3eBup. Hayka u
TEXHOJIOTHUN»

xypHaioB; 100.000 kuur; 370 KHUXK-
HBII cepuii (MTPOIOKAOIINXCS U31a-
HUN);
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6,8 MJTH. TOKJIaJIOB U3 TPYIOB
KOH(epeHIHi

4. Hayunas DnexTpoHHas 6uOINOTEKa HAYY- http://elibr [TonHbIi
3JIeKTPOHHAsl | HBIX IyOJIMKAIUi - TOJHOTEKCTOBBIE ary.ru JOCTYI
oudamoreka | Bepcuu okoiio 4000 HHOCTpaHHBIX U
(HOB PO®H) | 3900 oTeuecTBEHHBIX HAyYHBIX XKYp-
HaJoB, pedepatsl myomukanuii 20 ThI-
CSTY JKYpHAJIOB, a TaKkke onucanus 1,5
MJTH. 3apyOeXKHBIX U POCCUUCKHX JHC-
cepTaluii.
2800 poccuiicKux KypHaJIOB Ha
0€3B0O3ME3/IHOM OCHOBE
5. ba3a nan- Hanmonanenas uadopMaimoHHo- http://elibr ABTOpH-
HbIX Science | aHaTUTHYECKasi CUCTEMA, aKKyMYJIH- ary.ru 30BaHHBIH J10C-
Index (PUHII) | pyromias 60o1ee 6 MHUJIJTMOHOB ITyOJIH- TYIL
KalMid pOCCUKCKUX aBTOPOB, a TAKXKE [To3Bonsier
uH(pOopMaLKo 00 UX IUTUPOBAHUU U3 JIOTIOJHSTD U
6omnee 4500 poccHIICKUX KYpPHAJIOB. YTOUHSTH CBE-
JEHUS O my0-
TUKALUAX yde-
HeIX KBI'Y,
UMEIOIINXCS B
PUHI]

6. Hanwmo- OObeTuHEHHBIN AJIEKTPOHHBIN Ka- https://H30. Hocryn ¢
HaJIbHAs 3JIeK- | Tajor (JOHIOB POCCUIMCKUX OHOIHO- pd 3JIEKTPOHHOTO
TPOHHAas1 0M0- | TEK, COJEpKAIINN YUTAIBHOTO
auoreka PI'b | 4 331 542 sneKTpOHHBIX JOKYMEHTOB 3ana 6ubnmo-

00pa3oBaTeNbHOTO U HAYYHOT'O Xapak- teku KbI'Y

TCpa 110 pa3JIMIYHBIM OTPACJIIM 3HAHUM

7.5. Memoouueckue yKkasanusi no npoeedenuio pa3iuitsblx y4eOHbIX 3aHamull, K Kypcogotl pabo-
me u Opy2um 8UOaM CAMOCMOAMENbHOU pabombi.

VYyeOHast paboTa Mo AUCHMILIUHE «XHUMHS» COCTOUT M3 KOHTAaKTHOW pabOTHI (JEKIUH,
mabopaTOpHBIE 3aHATHSA) U CAMOCTOSATEIBHON paboThl. Jlons KOHTaKTHOW y4eOHOW paboThl B
o0mieM o0beMe BpeMEeHH, OTBEJICHHOM JUIS M3YYeHUs TUCIMIUIMHBL, cocTaBiusieT 23,6 % (B Tom
YyuCie JICKIMOHHBIX 3aHsaTuit — 11,8%, nmabopaTopubix 3austuii — 11,8%), gons camocTosTenb-
HOU paboTel — 57,6 %. CooTHOILIEHNE JIEKIIMOHHBIX, JJAOOPATOPHBIX U CAMOCTOSITENIbHBIX 3aHS-
TAA K OOIIEMy KOJIMYECTBY YacOB COOTBETCTByeT ydeOHOMy TutaHy Hampasnenust 11.03.04
DJeKTpOHUKA U HaHO3JIeKTpoHUKa (CoBpeMEeHHbIE MH(POPMALMOHHBIE TEXHOJIOTHU B DJIEKTPOH-
HOM TEXHHKE)

JUi mOAroTOBKM K J1a0OpAaTOPHBIM 3aHATHUSAM HEOOXOAMMO PACCMOTPETh KOHTPOJIbHBIC
BOITPOCHI, TIPH HEOOXOTUMOCTH OOPATUTHCS K PEKOMEHTyeMOM JIuTepaType.

Memoouueckue pekomenoayuu no U3y4eHuI0 OUCUURIAUHBL «(XUMUA» 071 0OYUAIOUUXCA
Lens xypca «Xumus» - GOpMUPOBAHHUE Y CTYICHTOB 3HAHUH B 00JIaCTH XUMUH, TIOJTYICHHE
dbyHaamMeHTanbsHOro 00pa30BaHus, CIOCOOCTBYIONIETO PA3BUTHIO JIMYHOCTH.

[Ipucrynas Kk M3y4eHUIO NUCUUIUIMHBI, OOydarolmeMycs HEOOXOAMMO O3HAaKOMHUTBCS C
TEMaTUYECKUM TUIAHOM 3aHSTUH, COIUCKOM PEKOMEHIOBAaHHOW yueOHOW nureparypbl. Cremayer
VSICHUTH TIOCJIEIOBATEIbHOCTh BBITIOJHEHUS! MHIWBUIYaJdbHBIX Y4eOHBIX 3aJaHUil, 3aHECTH B
CBOIO PabouyI0 TeTpaab TEMbI U CPOKU MPOBEEHH T1abopaTopHbIX padoT. Ilpu n3ydyenun muc-
LUIUTMHBI 00y4Yaroluecs: BBIIOIHAIOT CIEAYIOUIUE 3aJaHusl: U3y4aroT PEKOMEHJIOBaHHYIO OC-
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HOBHYIO U JIOTIOJHUTEIBHYIO JIUTEPATYPY; MUIIYT KOHTPOJIbHBIE pa0OThI, Y4aCTBYIOT B BBITIOJI-
HEHUM J1a00paTOPHBIX 3aJaHU. YPOBEHb U IIIyOMHA YCBOGHUS JHUCUUIUIMHBI 3aBUCST OT aKTUB-
HOW M CHCTEMaTHUYeCKOW pa0OThl Ha JIEKIMSIX, U3YUCHHS] PEKOMCH/IOBAHHOW JINTEPATYPHI, BBI-
MTOJIHEHHS] KOHTPOJIbHBIX TUCbMEHHBIX 3aJaHUN.

Kypc u3yuaercs Ha JEKIUSAX, P CaMOCTOSITEIBHONM M WMHAMBUAYAIbHOW pabore 00y-
yarormuxcs. OOyyarouuiics i MOJTHOTO OCBOSHUSI MaTepuasa JOHKeH He MPOIyCcKaTh 3aHATUS
U aKTHBHO Y4acTBOBaTh B yueOHOM mporecce. st MmakcuManbHON 3()PEKTUBHOCTH M3yUCHUS
HEO0OXOIUMO MOCTOSTHHO BECTH KOHCIEKT JIEKIIM, 3HaTh PEKOMEHIYEMYIO IpernojaBaTesieM JIH-
TEpaTypy, NO3BOJISAIONIYIO JOMOJHUTH 3HAHUS U JyYIlle TOArOTOBUTHCS K J1a00paTOPHBIMH 3aH -
THSIM.

B cooTtBeTcTBHM € Y4eOHBIM IUIAHOM Ha KAXYI0 TEMY BBIJEICHO HEOOXOJMMOE KOJInde-
CTBO 4acOB JIaDOPATOPHBIX 3aHATHI, KOTOPbIE MPOBOJSATCS B COOTBETCTBUU C BOMPOCAMHU, PEKO-
MEHJIOBAaHHBIMHU K M3YUYEHUIO MO ONpeJeeHHbIM TeMaM. [Ipu MoAroToBke K 3aHATUSM CIEAYET
PYKOBOJICTBOBATbCSl KOHCIIEKTOM JIEKIIUH M PEKOMEHIOBaHHOW surepaTypoil. TemaTuueckuit
IUTaH AUCLUIUIMHBI, Y4€OHO-METOINYECKUE MaTEepHUalIbl, a TAKXKE CIIUCOK PEKOMEHI0BAaHHOW JIM-
TepaTypbl MpUBEEHBI B pabouell mporpaMmme

Memoouueckue pekomenoauuu npu padome Ha0 KOHCHEKMOM 80 6PeMA NPOBEOCHUS

neKyuu

B mporecce JIEKIMOHHBIX 3aHATHIA 11€1ec000pa3HO KOHCIIEKTUPOBATh YICOHBINH MaTepH-
an. Jlis 5Toro MCHojab3yIOTCs OOlLIMe M YTBEPAMUBILIKECS B MPAKTUKE MpaBUia, U MPUEMbl KOH-
CIIEKTUPOBAHMS JICKIUH:

KoHcnektupoBanue €Kil BEAETCS B CIIEHUATBHO OTBEICHHOW JJIA 3TOTO TETpaau, Ka-
JKIBIA JINCT KOTOPOU JTOJDKEH MMETh IMOJIsl, HA KOTOPBIX JENAI0TCs TTOMETKH M3 PEKOMEH10BaH-
HOH JUTEPATYPbl, JOMOJHAIOIINE MaTEpHaJl MPOCIYIIAaHHOM JICKIIUHU, a TAKXKE MOAYEPKUBAIOIINE
0COOYIO B&KHOCTh T€X WJIM MHBIX TEOPETHUECKUX MOJTO0KEHUMN.

[lenecooOpa3Ho 3amUCHIBaTh TEMY U IUIAH JIEKIUNA, PEKOMEHIYEMYIO IMTEPATYPY K TeMe.
3anucu paszieNnoB JIEKIMU T0JKHBI UMETh 3ar0JIOBKH, I10J[3ar0JIOBKU, KpacHble CTPOKH. JlJis BbI-
JIeJIEHUs] pa3JieJioB, BBIBOJAOB, OINPEICICHHUI, OCHOBHBIX MJEH MOYHO HCIOJIb30BaTh LIBETHBIC
KapaHJany 1 GJIoMacTephl.

HazBanHble B JTEKIIUU CCHUIKM HA TIEPBOMCTOYHUKHU HAJ0 MOMETUTDH Ha TMOJISAX, YTOOBI MpH
CaMOCTOSITENIbHON pa0oTe HAaWTH M BIHCATh UX. B KOHCIIEKTE JOCIOBHO 3alTUCHIBAIOTCS OTIPE/Ie-
JICHUS TIOHSATUH, KaTeropuil ¥ 3aKOHOB. OCTalIbHOE JIOJKHO OBITH 3alMCaHO CBOMMH CIIOBAMHU.

Kaxnomy cryneHTy HeoOX0AMMO BbIPaOOTAaTh M MCIOJIB30BaTh JOMYCTHUMbIE COKpallle-
HUs HanboJiee paclpoCTPaHEHHBIX TEPMUHOB U TIOHSATHH.

Memoouueckue pekomenoayuu no nO020mogKe K 1ad60pamopHbvim 3aHAMUAM

JlaGopaTopHble 3aHATHS — COCTaBHAasi 4aCcTh y4eOHOro Ipoliecca, rpymnmonas ¢opma 3aHs-
TUH MIPH aKTUBHOM Y9acTHHU CTyAeHTOB. OHU CITIOCOOCTBYIOT YIiTyOJIEHHOMY M3y4eHHIO Haubo-
Jiee CJIOXHBIX MPOOJIeM HAYKH M CITyXaT OCHOBHOM ()OPMOH MOJIBEACHHUSI UTOTOB CAMOCTOSITEIb-
HOU paboThl oOydaronuxcs. VX 1enbio sBseTcs yriayOlieHue W 3akperyieHHe TeOpeTHUECKUX
3HAHWH, TTOJYYCHHBIX O0YJaIONIMMHCS Ha JIEKIIUSIX U B MPOIECCE CAMOCTOSATEIHEHOTO U3YUEHUS
y4eOHOro Marepuana, a, clieIoBaTeIbHO, GOPMHUPOBAHNE Y HUX ONPEACICHHBIX YMEHUH 1 HaBbI-
KOB.

XKenatenpsHO MpU NOATOTOBKE K J1a00OPaTOPHBIM 3aHATHAM IO JTUCHUIUIMHE OJHOBPEMEH-
HO WCTIOJIb30BaTh HECKOJIIBKO UCTOYHUKOB, PACKPHIBAIOIINX 33JaHHBIC BOTIPOCHI.

Ha naGopaTopHbIX 3aHATHAX 00y4aroIuecs: y4aTcsl IpaMOTHO U3jaraTh IpoOIeMbl, CBO-
0OMHO BBICKA3bIBATh CBOM MBICIH W CYKICHHS, PaCCMATPHBAIOT CHUTYAIHH, CIIOCOOCTBYIOIINE
Pa3BUTHIO MPO(HECCHOHATEHOW KOMIIETEHTHOCTH.

Memoouueckue pekomenoauuu no OpeaHuU3AYUU CAMOCHOAMENbHOU PAdOmol

CamocrositenpHast pabota (mo B.M. [Jlamo «caMOCTOSITENBHBIA — YEIOBEK, MMEIOIIHIA
CBOM TBEpbIC YOSIKIECHHUS») OCYIIECTBIISIETCS TP BceX popMax oOydeHHsI: OUHON M 3a09YHOM.

CamocrodarenbHas pabora oOy4aromuxcs - CHOCO0 aKTHUBHOTO, IIEJICHAINPABICHHOTO
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nproOpeTeHus CTYACHTOM HOBBIX ISl HETO 3HAHUH U YMEHUH 0e3 HEeMOCPeACTBEHHOTO Y4aCTHs
B 9TOM IIpolecca npenojaBaTesneil. [loBbileHne poiau caMocTosITEIbHON PabOThl 00yYarOLINXCS
IPY IPOBEICHUH PA3IMYHBIX BUAOB yUEOHBIX 3aHATUH MPEAIIOIATraeT:

—  ONTHMH3ALUIO METOAOB OOyU€HUs], BHEAPEHUE B yUEOHBIH MPOLECC HOBBIX TEXHOJIO-
Uil 00y4eHUs], MOBBIIAOIINX TPOU3BOAUTEIBHOCTD TPYAA MPENOAaBaTeNsl, aKTUBHOE UCIIONb-
30BaHME MH()OPMAIMOHHBIX TEXHOJOIMH, MO3BOJAIOIIMX OOyuarolmeMycs B yA0OHOE IJisi HEro
BpeMs OCBauWBaTh YUeOHBIH MaTepua;

—  IIMPOKOE BHEIPEHHUE KOMIIBIOTEPU3UPOBAHHOIO TECTUPOBAHMS;

—  COBEpIICHCTBOBAHNE METOIMKH MPOBEIEHHS MPAKTUK U HAyYHO-UCCIIEI0BATEIbCKON
paboThl 00yUYaIOUIMXCS, TOCKOIbKY UMEHHO 3TH BHU/bl y4eOHOW paboThl B IIEPBYIO OYepeb IO-
TOBSIT 00YYAIOIIKXCS K CAMOCTOATEIILHOMY BBIITOJTHEHHIO MPO(ECCHOHATBHBIX 33a4;

—  MOJIEPHM3ALMI0 CUCTEMbI KYpPCOBOTO M JHUIUIOMHOTO MPOEKTUPOBAHUS, KOTOpas
JIOJDKHA TOBBIIIATH POJIb CTYACHTA B 10A00pe MaTepuaa, OUCKe MyTel pelieHus 3aay.

CamocrosTenbHas padoTa NPUBOJUT CTYACHTA K IOJYyYEHUIO HOBOIO 3HaHUS, YHOPSAIO-
YEHUIO U YIITYOJICHUIO UMEIOIUXCs 3HaHUH, (POPMUPOBAHUIO Y HETO NMPO(ECCHOHAIBHBIX HaBbI-
KOB 1 yMeHui. CamocTosiTenbHast paboTa BBITOTHSET Psijt (O yHKIIHNA:

—  pa3BUBAIOILYIO;

—  uHbOPMAIMOHHO-00y4aIOUIYIO;

—  OPUEHTHPYIOLIYIO U CTUMYJIHUPYIOILYIO;

—  BOCIUTHIBAIOUIYIO;

—  HCCIIEZI0BATEIbCKYIO.

B pamkax Kypca BBIIIOJIHAIOTCS CIEAYIOIINE BUJIbI CAMOCTOSATEIbHON PabOTHI:

1. IIpopaboTka yueGHOro marepuaia (o KOHCHEKTaM, y4eOHOH M Hay4dHOH JuTepary-
pe);

2. BeInonHeHKWe pa3HOYPOBHEBBIX 3a/1a4 U 3a/1aHUN;

3. Pabota c Tectamu 1 Bompocamu JiIsl CAMOIIPOBEPKH;

4. BbInoJaHEHHE UTOTOBON KOHTPOJIBHOM paboThI.

CryneHTaM peKOMEHyeTcsl C CaMOro Hadajia OCBOEHHS Kypca paboTaTh ¢ JIUTepaTypoi 1
npeUlaraéMbIMU 33/1aHUSIMHU B (hOpMe MOJATOTOBKH K OUEPEIHOMY ayJAUTOpHOMY 3aHATUi0. [Ipn
ATOM aKTYyaJIU3UPYIOTCSl UMEIOIINECS 3HAHUS, a TaK)Ke co3gaeTcs 0as3a /111 yCBOEHUsI HOBOTO Ma-
TepHala, BO3HUKAIOT BOIPOCHI, OTBETHI HA KOTOPBIE CTYJEHT MOIY4aeT B ayAUTOPHH.

Heo0Oxo1muMo oTMETUTH, YTO HEKOTOPBIE 3a1aHUS ISl CAMOCTOSITENIbHOM padoThI 10 Kyp-
Cy MMEIOT omnpezeneHHylo crenuduky. [Ipy ocBoeHMH Kypca CTYIEHT MOXKET MOJIb30BaThCS
OuOIMOTEKON By3a, KOTOpas B MOJIHOW Mepe o0ecreueHa COOTBETCTBYIOIIEH JInTepaTypoi. 3Ha-
YUTEJIbHYIO MOMOIIb B TOJATOTOBKE K OYEPEJHOMY 3aHATHIO MOXET OKa3aTb HMMEIOLIUICS B
y4e0HO-METOIMYECKOM KOMILIEKCE KPATKUN KOHCHEKT JIeKIMi. OH ke MOET UCI0JIb30BaThCs U
JUISL 3aKpeTICHHsI MOJyYeHHOTO B ayauTopuu Marepuana. CamocrosTenbHas paboTa CTy/IeHTOB
MPEeyCMOTPEHA y4eOHBIM IJIAHOM U BBINOJIHSIETCA B 0053aTeIbHOM HOpSAAKE. 3aAaHus Mpeio-
JKEHBI 110 KaX10M N3y4aeMOl TeMe U MOTYT TOTOBUTHCS MHAMBHUIyaIbHO WM B rpymime. [lo He-
00XO0IMMOCTH CTYJEHT MOXKET OOpalaThCs 3a KOHCYJIbTallMe K MpernojiaBarento. BoinonHenue
3a/laHuil KOHTPOJIUPYETCS U OLIEHUBAETCS IPENOJaBATEIIEM.

Jlji yCrenrHoro caMoCTOSITEIbHOTO M3yYeHHUs] MaTepualla Cero/iHs MCIOJb3YIOTCS pas-
JIMYHBIE CPEICTBA OOYYEHHUs, Cpeld KOTOPHIX 0C000€ MECTO 3aHUMAIOT MH(OPMAIIMOHHBIE TEX-
HOJIOTUH Pa3HOTO YPOBHS U HAIPaBJIEHHOCTH: 3JIEKTPOHHBIE YUEOHUKU U KYpPChI JIEKIHUM, 0a3bl
TECTOBBIX 33J1aHUH U 3a/1a4. DJIEKTPOHHBIM yUeOHUK MpeICTaBIsIeT COOOH MPOrpaMMHOE CPEeJICT-
BO, TIO3BOJISAIONIEE MPEICTABUTh JUISl U3y4YEHUS] TEOPETUUYECKUI MaTepual, OpraHu30BaTh arpo-
OupoBaHUE, TPEHAX M CAaMOCTOSATENILHYIO TBOPUECKYIO paboTy, IOMOraloliee CTyieHTaM | Ipe-
[0JaBaTeNI0 OLICHUTh YPOBEHb 3HAHUN B ONPENIENIEHHON TEMaTHKE, a TAKKe coleprKallee Heoo-
XOJMMYIO CIIPaBOYHYIO0 MH(POPMALUIO. DIEKTPOHHBIH Y4eOHMK MOXKET MHTErpUpoBaTh B cebe
BO3MOYKHOCTH Ppa3IM4YHBIX IMEJAroruH4ecKuX MPOrpaMMHBIX CPEICTB: OOY4YaIOLIMX Iporpamm,
CIPAaBOYHHUKOB, y4eOHBIX 0a3 JaHHBIX, TPEHAXKEPOB, KOHTPOJIUPYIOLIUX MPOTPAMM.

JIst ycmeniHoW OpraHM3aIiid CaMOCTOATENIbHONW PabOThl BCE aKTUBHEE MPUMEHSIOTCS
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pasHooOpa3Hble 00pa3oBaTelbHbIE PeCypChl B CeTH VMHTEpHET: CUCTeMbl TECTUPOBAHUS MO pa3-
JMYHBIM O0JIACTSIM, BUPTYyaJbHbIC JIEKIUH, J1a00paTOPUH, IIPU ITOM I10JIb30BATEIIO JOCTATOYHO
UMETh KOMITBIOTEp U MOJKIOYeHHE K MHTepHEeTy Al TOro, YTOOBI CBS3aThCs C MpenojaBare-
JeM, pelaTh BBIYMCIUTEIbHBIE 3aJjaud U NOJIy4aTh 3HaHMA. Vcnonbp3oBaHUE ceTel YCUIIMBAeT
POJIb CaMOCTOATENBHOM pabOThI CTYJEHTa U MO3BOJISIET KapAMHAIBHBIM 00pa3oM U3MEHHUTH Me-
TOJIUKY IIPETIO1aBaHusl.

CryzneHT MOKET IoJIyyaTh BCE 3aJJaHUsl 1 METOAMUYECKUE YKa3aHUs YepEe3 CEpBEp, UTO Ja-
€T eMy BO3MOXHOCTb IPUBECTH B COOTBETCTBHE JINUHbIE BO3MOKHOCTU C HEOOXOAUMBIMHU IS
BBITIOJIHEHUS paboT Tpyno3arparamu. CTyJEeHT MMEET BO3MOXKHOCTH BBIIIOJMHATH PadoOTy jaoma
WIK B ayuTopuu. boibiioe BocnuTarenbHoe 1 00pa30BaTeIbHOE 3HAUEHHE B CAMOCTOSITEIbHOM
y4eOHOM TpyJe CTyAEHTa MMEET CaMOKOHTPOJb. CaMOKOHTPOJIb BO30YXKAAaeT U MOIIECPKUBACT
BHUMAaHHME U UHTEPEC, NOBBIIIAET aKTUBHOCTh MAMATH M MBIIUICHUS], I03BOJIIET CTYACHTY CBOE-
BPEMEHHO OOHAPYKUTh U YCTPAHUThH JIOMYIIEHHbIC OIIMOKH U HEOCTATKU, OOBEKTUBHO OMpere-
JUTh YPOBEHb CBOUX 3HAHWM, MpakTHUECKUX yMeHHH. CaMoe JOCTYMHOE U MPOCTOE CPENCTBO
CaMOKOHTPOJISI ¢ PUMEHEHHEM HH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHU - 3TO PsA
TECTOB «on-line», KOTOpble MO3BOJISIIOT B PEXUME PEAIbHOTO BPEMEHM OIPEIeNIUTh CBOW ypo-
BEHb BIJIAJICHUS NPEAMETHBIM MAaTE€PHAJIOM, BBISIBUTH CBOW OLIMOKU M TOJYYUTh PEKOMEHJIAINH
10 CaMOCOBEPILIEHCTBOBAHUIO.

Memoouueckue pekomenoayuu no pabome c 1umepamypoi

Bcro nureparypy MOXKHO pa3/ieliuTh Ha YY€OHMKH M y4eOHbIC MOCOOMS, OpUTMHAIbHBIE
HayyHble MOHOTpauuecKre UCTOYHHKHU, HayyHble MMyOJUKaluU B Iepuoanyeckoil nedaru. U3
HUX MOXHO BBIJICNIUTH JUTEPATypy OCHOBHYIO (PEKOMEH]IYEMYIO), JOMOJIHUTENbHYIO U JINTEpa-
Typy JUIsl YII1yOJIE€HHOTO U3YYEeHUs! IUCHUILIUHBI.

W3yuenune AUCHUILIMHBI CIelyeT HaYMHATh ¢ Y4eOHHKA, IIOCKOJIbKY YU€OHUK — 3TO KHH-
ra, B KOTOpPOH M3JI0)KEHbI OCHOBBI HAyYHBIX 3HAHWH IO ONpPEIeICHHOMY IIPEIMETY B COOTBETCT-
BUU C LIEJISIMU U 3aJladaMyu 00y4eHUs!, yCTAaHOBJIEHHBIMHU MPOTPaMMOH.

[Ipu pabore ¢ nuTeparypoil HEOOXOAMMO YUYUTBIBATH, YTO MMEIOTCS Pa3IUYHbIC BUIbI
YTEHUS, U KaXJIbI U3 HUX MCIIOJIb3YETCs Ha ONpeAETICHHbIX Tarax OCBOSHHs MaTepHaa.

IIpeosapumenbroe UTeHrE HANPABIECHO HA BBISBICHHUE B TEKCTE HE3HAKOMBIX TEPMUHOB
U TIOUCK MX 3HaY€HMs B CIIPAaBOYHOMN JuTepaType. B yacTHOCTH, pu UTEHUM yKa3aHHOW JHUTEpa-
Typbl HEOOX0IMMO MOJPOOHENIITUM 00pa30M aHAIU3UPOBAThH OHATHUS.

Cke03H0e umenue penoNaraeT NpoYTeHUe MaTepruaia oT Hayaua 10 KoHia. CKBO3HOE
YTEHHE JIMUTEepPaTypbl U3 IPUBEIEHHOIO CIHCKAa JaeT BO3MOXKHOCTh CTYAEHTY c(OpMHpPOBaATh
CBO/JI OCHOBHBIX HOHATHH M3 n3yyaeMoi 006J1acTH U CBOOOHO BIIAJIETh UMH.

Buibopounoe — Hao60pOT, UMEET 1LIENbI0 TIOUCK U 0TOOp MaTepuana. B pamkax JaHHOTrO
Kypca BbIOOpOYHOE YTEHHUE, KaK CII0cO0 OCBOEHUS COJEpKaHUs Kypca, JOJDKHO UCIOIb30BaThCs
IIPU MOATOTOBKE K MPAKTUYECKUM 3aHSATHUSAM 110 COOTBETCTBYIOIIUM Pa3iesiaM.

Ananumuueckoe umenue — 3T0 KPUTUUECKUN pa300p TEKCTa C MOCIEAYIOUIMM €ro KOH-
cnektupoBanreM. OCBO€HHE yKa3aHHBIX NOHATUN OyeT Haubosee 3PEKTUBHBIM B TOM ClIydae,
€CIIM TIPU YTEHHUU TEKCTOB CTYJAEHT OyJeT 3aJaBaTh K 3TUM TEKCTaM BONPOCHL. YacTb M3 3THUX
BorpocoB chopmymupoBana B ®OC B mepeune BOMpocoB s codecenoBanus. [lepedenp 3Tux
BOIIPOCOB OTPaHUYEH, MIOATOMY BaKHO HE TOJBKO COAEpPkAHHE BOIIPOCOB, HO CaM MPHUHIIMII OC-
BOCHMUS JINTEPATYPHI C TOMOIIHIO BOIMPOCOB K TEKCTAM.

Lenbto uzyuaroweco 4TeHus ABISETCS TTyOOKOE M BCECTOPOHHEE MOHUMaHHME Y4eOHOMH
uH(popmannu. EcTh HECKOJIBKO MPHEMOB N3Y4aIOIIEro YTCHHUS:

1. YteHue mo anropuTMmy IMpeanojaraer pazoreHne MHGOpMaluu Ha OJOKH: HAa3BaHUE;
aBTOp; UCTOYHUK; OCHOBHAs M€ TeKCTa; (PaKTUUECKUI MaTepHall; aHalu3 TEKCTa IyTeM COMoC-
TaBJICHUS] UIMEIOLINXCS TOUEK 3pEHHSI [0 pacCMaTpUBAEMbBIM BOIIPOCAM; HOBH3HA.

2. Ilpuem mocTaHOBKHM BOIPOCOB K TEKCTY UMEET CIICAYIOIINI alrOPUTM:

—  MEJUIEHHO IPOYUTATh TEKCT, CTAPAsICh MOHITH CMBICI U3JIOKEHHOTO;
—  BBLACTHTH KIIOYEBHIE CJIOBA B TEKCTE;
—  IOCTaparbCs MOHATH OCHOBHBIC UJIEH, MTOATEKCT U OOIINIA 3aMBbICEI aBTOPA.
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3. Ilpuem Te3upoBaHUs 3aKiIIOYacTcs B (POpMyIMPOBAHUH TE3UCOB B BHJIE TOJOKECHUH,
YTBEP>KJCHH, BBIBOIOB.

K sTromMy MOXHO 0OaBUTH U MHBIE IPUEMBI: TIPHEM pedeprUpOBaHUs], TPUEM KOMMEHTH-
pOBaHusl.

Baxknoii cocrasisitoleli J11000ro COIMIHOIO HAYYHOI'O MU3JaHUS SIBJISETCS CIMCOK JIUTe-
paTypsl, Ha KOTOpPYIO cchliaercs aBTop. [Ipy BOZHMKHOBEHMH MHTEpeca K KakoH-To oOcyxnae-
MO B TEKCTE MpoOJieMe BCET/Ia €CTh BO3MOXKHOCTh OOpPATUTHCS K CHHMCKY OTHOCAIICHCS K Hel
auteparypsl. B aToM ciydae Bes npoGiiema kKak Obl pa30MBaeTCsl Ha COCTABIAIOLIME YacTH, KaxK-
Aasd U3 KOTOPBIX MOXKCET U3YydaTbCsd OTACIBHO OT JAPYIUX. HpI/I 9TOM BaXXHO HC TCPATH U3 BUOA
OOImMH KOHTEKCT U HE MOrPyKaThCsl YPE3MEPHO B JIE€TAIH, HOTOMY YTO TaKMM OOpa3oM MOXKHO
HC YBUACTDH I'NIaBHOI'O.

[ToaroToBka k sK3aMeHy J10JIKHA MPOBOAMUTHCSA HA OCHOBE JIEKIIMOHHOIO MaTepHuasa, Ma-
Tepuana MPaKTHYECKUX 3aHATUN ¢ 00s3aTeNbHBIM OOpalleHHeM K OCHOBHBIM YYE€OHHMKaM II0
Kypcy. DTO MO3BOJIMT UCKIIOYUTH OIIMOKM B MOHMMaHUM MaTepuana, oOJIerduT ero ocMsblcie-
HUC, IPOKOMMCHTHPYET MaTCpral MHOT'OYUCIICHHBIMHA ITPpUMEpPaMHU.

Memoouueckue pekomenoauuu 011 NOOZOMOBKU K 3a4emy:

3ager Bo II-M cemectpe sBnseTcs GopMON UTOTOBOIO KOHTPOJISI 3HAHUM U yMEeHUH 00y-
YaIUXCA MO JaHHOW JUCHUIUIMHE, TOJTYYEeHHBIX Ha JIGKIHUAX, Ja0OpaTOPHBIX 3aHATHAX U B
npolecce caMoCcTOsATeIbHON paboThl. OCHOBOW /ISl ONpEesIeHUs] OLEHKH CIYXXUT YPOBEHb yC-
BOCHHUSI 00YYaIOUIMMHUCS MaTepuala, MpeJyCMOTPEHHOTO JaHHOU paboueit nmporpammoit K 3aue-
Ty JOIYCKAIOTCs CTYAEHTHI, HaOpasuue 36 u Oosiee OaIOB [0 UTOraM TEKYILEro U MPOMEXY-
TOYHOT'O KOHTPOJIS.

B mnepuon mnoaroroBku K 3auery oOyuaromivecs BHOBb OOpallaroTcss K y4eOHO-
METOJMYECKOMY MaTepUaly U 3aKpEIIsIOT IPOMEKYTOUHbIE 3HAHMUSL.

Ha 3auer BhIHOCHTCA MaTepual B oObeMe, IMPEJyCMOTPEHHOM paloueil mporpammoin
yueOHOW JUCIUIUIMHBI 3a CEMECTp. 3a4eT MPOBOJUTCS B MUCbMEHHOM / YCTHOU (hopme.

Memoouueckue mamepuanvl 051 CAMOCMOSAMENbHOU pabombl, 8bINOIHEHUS 1AO0PAMOPHBIX Pa-
bom u noo2omosKe K npOMeHCYMouHOU ammecmayuy

1. Ksapos A.A., Xouyes .10., Mupsoes P.C. u ap. Xumus snemenon [ A —u II A rpynn [1CXO:
yuebHoe nocobue. - Hanpunk: Kab.-bank. yu-1, 2017. -98 c.

2. llleroB P.A., Ksapos A.A., Xaksmesa 2.B.. Koukapos XK.A., [luarpammer Jlatumepa, @pocta
u Ilyp6Ge mpu M3y4eHHH OKHMCIMTEIbHO-BOCCTAHOBUTENBHBIX IPOLECCOB: ydeOHOe mocolue. -
Hanpuuk: Ka6.-bank. yu-t, 2017. — 104 c.

3. KapoB A.A.. XKunosa C.b.. KoukapoB X.A. u ap. O61mmas 1 Heopranuyeckast XUuMusi: 3a1aHust
U METOJMYECKHE PEeKOMEHJANHU JUIi CaMOCTOsTeNbHOM paboTel. Hampumk: KabapauHo-
bankapckuit Yausepcuret, 2011- 55 c.

4. TxamoxoB H.U., Ksapos A.A., YUepkecoB b.X., Bunmmkesa M.K. O6m1ast u HeopraHudeckas
XUMHUA: 3ajaHug U MeToJuueckue pekoMmenaauuu. — Hanpuuk: Kabapnuno-bankapckuii YHu-
Bepcutet, 2009. —47 c.

5. Kapos A.A., Ompoesa P.3., )Kunosa C.b., Xacanos B.X., Mup3oes P.C. Xumus xoopanna-
UOHHEIX coenuuennii. Metoa.mocooue- Hanpunk: Kab.-bank. Yu-1, 2012. -64c.

6. Ksapos A.A.. XKunosa C.b.. Koukapos X.A. u ap. O61mas 1 Heopranuyeckast XUMHsi: 3a1aHust
U METOJAMYECKHE PEeKOMEHJANHU JUIi CaMOCTOsTeNbHOM paboTel. Hampumk: KabapauHo-
bankapckuit Yausepcuret, 2011- 55 c.

7. TxamokoB H.U., Kapor A.A., UepkecoB b.X., Bunauxea M.K. O0mast u Heopranudeckas
XuUMUS: 3agaHus U MeToauveckne pexkomennanuu. — Hanpuuk: KaGapauno-bankapckuii YVHu-
Bepcuret, 2009. —47 c.

8.Xacanos B.B., Kunosa C.b., Bunmmkesa M.K., YUepkecoB 3.A. Xumus: JlabopaTopHblil npak-
tukyM — Hanpumk.: Kab. - bank. yu-t, 2011. — 99c.

31



9.Xacanos B.B., Kapos A.A., Xunosa C.b. u ap. Xumus nHemeramnioB JlabopaTopHbIii pakTH-
kyM — Hanpuuk.: Ka6. - bank. yu-t, 2012. — 39c.

10.Koukapor XK.A., Ksapos A.A., TxamokoB H.U., Tem6oroB b.K. O0miast u Heopranuyeckas
XUMHUS: TJabopaTopHble padboTel — Hampumk.: Kab. - bank. ya-1, 2010. — 124c.

8. MarepuajibHO-TeXHUYECKOe ofecriedeHne TN CIUTIHHbI
8.1 TpeOoBanus K MaTepHAJIBLHO-TEXHHYECKOMY 00ecneYeHH 0

Jisa peanuzanuu paboueil mporpaMMbl JUCLUIUIMHBI UMEIOTCS CIELUANIbHBIE MOMEIEHUs JUIs
NPOBEICHUS 3aHATHH JIEKIIMOHHOTO M JTAOOPAaTOPHOTO THUMA, TPYMIOBBIX M WHAWBUIYAIbHBIX
KOHCYJIbTAllMM, TEKYHIETO KOHTPOJIA U MPOMEXKYTOYHON aTTECTALMM, a TAK)KE MOMEIEHUS IS
CaMOCTOSITENIbHOW PabOThl M TIOMEIIEHUS JUIS XpaHEHHUS U MPOPHUIAKTHUECKOTO 00CITyKUBAaHUS
o0opynoanus. CrieruanbHble IOMEUICHNS YKOMILJIEKTOBAaHbI ClIEUATN3UPOBAaHHON MeOebio U
TEXHUYECKUMHU CpPEACTBA OOYYEHHs, CIYKAIIUMH JUIsl TIPEeICTaBIeHUs] HHGOpMAIMK OOIBIION
ayIUTOPHHU.

st mpoBeieHust 3aHATUN JICKIIMOHHOTO TUIIa UMEIOTCS JEMOHCTPAIIMOHHOE 000py10Ba-
HUE U ydyeOHo-HarmsaHble nocobus. [lo aucuummune «XuMus» UMEIOTCSA MPE3eHTAlMU M0 OT-
JEJIBHBIM TeMaM Kypca, o3BoJIsIoImure Hanboee 3Q(GEeKTUBHO OCBOUTH MPEICTABICHHBINA y4eO-
HBIM MaTepuanl.

[Tpu poBeIeHU Y JICKITMOHHBIX 3aHATUI UCIIOIB3YIOTCS:
JUUEH3UOHHOE NPOZPAMMHOE 0Decneyenue:

- IIponyktel Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edi-
tion Enterprise) moamucka (Open Value Subscription);

AnTHBHpYycHOe mporpamMmHoe obecneueHne Kaspersky Endpoint Security Cran-
naptabid Russian Edition;

€80000HO pacnpocmpansemvle npocpammbl.

— Academic MarthCAD License - maTremMaTuyeckoe MporpaMMHOE obOecriedeHue, Ko-
TOpPOE MO3BOJISIET BBINOJIHATH, AHATU3UPOBATh Ba)KHEHIIME MHXKEHEpHBbIE pacdyeTbl U OOMEeHU-
BaThCSI UMU;

—  WinZip ans Windows - mporpaMm Jjisi cKaThs U paclakoBKH (aitios;

— Adobe Reader 1t Windows — nporpamma i uyrenust PDF ¢aitnos;

— Far Manager - KOHCOJBbHBIA (ailIOBBI MEHEKep NIl ONEepPallMOHHBIX CHUCTEM Ce-
meiictBa Microsoft Windows.

[Tpu ocymiecTBieHMH 00pa30BATENBHOrO MpoLEcca CTYACHTaMH U IIPENoiaBaTeseM HC-
HOJIB3YIOTCS cieayrole nHopMaonHo crnpaBounble cucteMbl: DbC «AilluDpoyke», IbC
«Koncynbrant cryaenta», CIIC «Koncynbrant mmocy, CIIC «[apanTy.

8.2 OcoOenHocTH peaju3anuy AUCUMILVIMHBI VISl HHBAJIUAOB M JIMI C OrPAHMYEH-
HBIMH BO3MOKHOCTSIMH 310POBbSI

JUis CTYAEHTOB C OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0pPOBbSI CO3[IaHBl CIlelMaIbHbIE
yCIIOBHSA JUI MOJTydyeHHsI 00pa3oBaHus. B 1ensx JTOCTYIMHOCTH MOJy4YeHHs BBICIIEr0 0Opa3oBa-
HUS TI0 00pa30BaTENIbHBIM MpOrpaMMaM MHBAUIAMH U JHUIAMH C OTPAaHUYEHHBIMH BO3MOXKHO-
CTSIMM 3JI0POBbsI YHUBEPCUTETOM 00ECIIeUNBACTCS:

1. AnpTepHaTtuBHas BepcHs odUIMAIBHOTO caiita B ceTu «MHTepHET» Il cl1aboBUIs-
IIUX;

2. JIns vHBATMIOB C HAPYIICHUSMU 3peHUs (CIa00BHISIINE, CIICTIBIC)

- MPHUCYTCTBHE ACCHUCTEHTAa, OKAa3bIBAIOIIEro OOyyaromeMycs HEOOXOAMMYIO TOMOIIb,
NyOIuMpoBaHHE BCIyX CIPaBOYHOM MH(pOpMAaLMM O paclMCAaHUM Y4eOHBIX 3aHATHUM; Halndue
CPEICTB JUIsl yCHUJICHUSI OCTaTOYHOT'O 3peHUs], OpaiiyIeBCKOW KOMITBIOTEPHOW TEXHUKH, BUJCOYBE-

32



JUYUTENEH, TporpaMM HEBH3YaJIbHOTO JOCTYMNa K MH(OPMAIMH, POTrPaMM-CHHTE3aTOPOB PEUH
U JIPYTUX TEXHHYECKUX CPEICTB NpUeMa-repenadn yuaeOHoi nHpopMamuu B TOCTYIHBIX popmax
JUISL CTYZICHTOB C HAPYIICHUSIMU 3PCHUS.

3.J1J1s1 M’HBAJIUIOB U JIUI] C OTPAaHHYEHHBIMH BO3MOXKHOCTSIMHU 3JI0POBBS IO CITYXY (cmado-
CHBIIIAIINE, TIyXHUe):

- Ha 3a4eTe MPHUCYTCTBYET aCCUCTCHT, OKA3bIBAIOIIUI CTYACHTY HEOOXOIUMYIO TEXHHYE-
CKYIO TIOMOIIb C Y4ETOM MHIMBUAYAIbHBIX 0COOEHHOCTEH (OH IMOMOTaeT 3aHATh pabodyee MecTo,
NepeABUTaThCs, IPOYUTATh U O(OPMHUTD 33JJaHKHE, B TOM YKCJIC 3alAChIBAs MIO]] TUKTOBKY);

- 3a4eT MPOBOJUTCS B MUCBMEHHOH (hopme;

4. ]I MHBAJIUIOB U JIMI] C OTPAHUYCHHBIMHA BO3MOXXHOCTSIMH 3/I0POBBS, UMEIOIIUX Ha-
PYIICHUSI OIOPHO-ABUTATEIILHOTO armapaTa, CO3AaHbl MaTEPUANbHO-TEXHUYECKHE YCIIOBHS
o0ecreurBaroIIue BO3MOKHOCTh OCSCIPENSITCTBEHHOTO JOCTyNa 00yJYaroluXcsl B y4eOHbIE T10-
MeIlEeHHsI, 00BEKTY MUTAHUA, TyaJeTHbIE U JPyrue MOMEUICHNs] YHUBEPCUTETA, a TaKXKe MpeObl-
BaHUS B YKa3aHHBIX OMCIICHHUSX (HAJIMYUE PACIIMPEHHBIX JBEPHBIX IPOEMOB, TOPYYHEH U APY-
TUX MPUCTIOCOOTIEHU).

[To xenaHuIO CTYJCHTA 3a4€T MPOBOJIUTCS B YCTHON (opme.

OOyuaromnmecs: U3 4uciia JIMI ¢ OTPAaHUYCHHBIMU BO3MOXXHOCTSIMH 3/I0POBBSI 00ECTICYECHBI
AJIEKTPOHHBIMU 00pa30BaTEILHBIMU pecypcaMu B (hopMmax, aJanTUPOBAHHBIX K OrpaHHYCHHSIM
UX 3JI0POBBSL.
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IMPUJIIOKEHME 1
JIMCT UBMEHEHUMM (nonoanennii)
B paboyei mporpaMMme AMCHUILUINHBI «XHUMUS»
110 HarpasyieHHIo oArotoBku 11.03.04 DnexTpoHuka u HaHOANEKTpoHUKA (COBpEMEHHBIE

HH()OPMAIIMOHHBIC TEXHOJIOTHH B AJICKTPOHHON TEXHHUKE)
Ha 2021-2022 y4eOHBII o

Ne JyieMeHT ( IyHKT) IlepeyeHb BHOCMMBIX U3MeEHe- IIpumeuanue
n/n PIL HM (JOMOJTHEeHUit)

OOcyxaeHa 1 peKOMEHI0BaHa Ha 3acelaHiy Kadeapbl HEOPraHUIeCKOH 1 (HPU3NIECKON XH-
MU
npoToKoJ Ne OT « » 2021 r.

3aBemyromuii kadeapoit X.b. Kymxon

IIpunoxenne 2
Pacnpenesienue 6aJ1710B TeKylIero 4 pyoe;KHoro KOHTPOJIs

Cymma d6annos
Oowasn cym- \ 1-2 mouka \ 2-1 mouka \ 3-a mouka

Non/n Buo konmponsa

34



ma

1- Iocewenue 3anamuii 00 10 6annos 00 3 0. 00 30. 00 40.
2- Texkywuit Konmpoip: 00 30 bannos 00 10 o. 00 10 o. 00 10 o.
Omeem na 5 eonpocos om0 00156. | om00056.|om0oo56.| omlool
0.
[TonHbIil mpaBUIIBHBIA OT- | 10 15 GayioB 56. 50. 50.
BET
Henonnerit  mpaBunbhelii | oT 3 10156.| orl 1056.|or1m056.| orlmos
OTBET 0.
OtBer, cojaepxamuii He- 00. 00. 00. 00.
TOYHOCTH, OIIMOKH
Botnoanenue camocmosn-
menvHbIX 3a0anuil  (pe-
wenue 3aoau, nanucanue | om 000156. | om00056. |om 00056 | om00oo5
peghepamos, ooxnao, 3cce 0
)
1. Pybesxcnulit KoHmpo.o 00 30 6annoe 0o 10 6. 00 10 6. 00 10 6.
TECTUPOBAHUE or 0- 1o 126. | ot 0- mo 46. ot 0- 1o ot 0- 1o
40. 40.
KOJUJTIOKBUYM or0 10 180.| or0m066.|0r0m060. or 0 106
0.
Hmozo cymma mexyuiezo
u pybexcnozo konmponasa | 0o 706an106 00 230. 00 230 00 246
IlepBbrit  3Tam  (0a3o-
BbIii)ypOBeHb) — OIleHKa | He MeHee 36 | He MeHee 12 HE MEHEE | He MEHee
«Y/10BJIETBOPHUTEIbHO» 0. 0. 1206 120
Bropoii ytan (mpoaBuny- | MeHee 70 6.
ThIil)ypOBeHb) — OIllEHKA (51-696.) | wmenee 23 6 | menee 23 6 | menee 240
«XOpOoUIo»
Tperuii 3tan (BbBICOKHUIA
YPOBeHb) - OlleHKa «oT- | He MeHee 70 | He meHee 23 HE MEHEee | He MeHee
JINYHOY 0. 0. 236 240
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[Tpunoxenue 3

Kpurepum oueHkn KadyecTBa 0CBOEHMS JUCHMIIIMHBI (JIJIA JMCHUIIMHBI, 3aBepIIAIOIIEHCA IK3aMEHOM )
Onucanue nokasarteJieil 1 KpuTepueB OLIEHUBAHUSI KOMIIETEHIMI HA Pa3JIMYHBIX 3Tanax uX GopMHPOBAHUA
OcHOBHBIMU dTanaMu (pOpMUPOBAHUS KOMIIETSHITUH MTPH U3YYCHUH CTYICHTaMH JUCIMIUIMHBI SBIIIOTCS MOCIIEI0OBaTEIbHOE (POPMHUPOBAHUE Pe-
3yJIbTaTOB OOYYEHHUs 1O TUCHMIUIMHE. Pe3ynbraT aTTecTanny 00yJaromuxcs Ha pa3IUdHbIX dTanax (OpMUPOBAHHUS KOMIIETCHIIUN TTOKA3bIBAET ypO-
BEHb OCBOCHUSI KOMIETEHIINH 00y4aroIUMUCS.

KPUTEPUU U ITIOKA3ATEJIN OHEHUBAHUSA PE3YJIbTATA OBYUEHUSA
CooTBeTcTBHE YPOBHEH 0CBOCHHME KOMIIETEHIINH IVIAHUPYEMBIM pe3yJibTaTamM 00y4eHHus 1
PE3VJIBT KOMIIeTeH U SRR MPOABHHY-
Ko AT HelChopMApoBatia MOPOroBLIi 0a30BblIil ThIil
OBYYEHUA " "
KOMIIETECH- — IIKAJIA 10 TPAAMIHOHHON NATHOANJILHOM CHCTEMe
1107001 mnRe (Moy- He Hey/10BJIeTBOPH- YI0BJIETBOPUTE/Ib- xOpomo/ b aaaes OTJIMYHO/
110) JOIYCK TeJbHO HO /nud.3a4er aug.3auer
IIKAJIa 0 0aJ11bHO-PEHTHHIOBOM CHCTEeMe
350 - 36 — 60 61-80 81-90 91-100
3HaTh: Homyckaer cyiie- JleMoHCTpHpYET JeMoHCcTpHpYyeT 3Ha- Bnaneer mnon-
- CTBEHHBIE OLIMOKH MIPU YaCTUYHOE 3HAaHUE CO- | HUE COJEP)KaHUs U 0COOEH- | HOM CUCTEMOM
coJiep)kaHue PacKpbITUU COJEpIKa- JiepKaHus IPOLECCOB HOCTEH MPOLIECCOB CaMOOp- | 3HaHUUH O cojep-
OK.7 IIPOLIECCOB  ca- HUS 1 0COOCHHOCTEH CaMOOpraHU3alluM U ca- | TaHU3alMU U caMooOpa3o- | *KaHUU, OCOOEHHO-
Cn(;co 6. | Moopramusaii IIPOLIECCOB CaMOOpra- MOOOpa30BaHMUs, HeKo- BaHUs, HO JJa€T HEMOJIHOE | CTAX  IPOLECCOB
Hoets k ca | B camoo0pa3o- He | HU3LAM 1 camoo0pa- TOPBIX OC(16CHHOCTCI/I u | obocHOBaHUE COOTBETCTBHA | CAMOOPraHM3alluH

MOOpraHH3a- BaHMA, WX OCO- | . 30BaHUS. TEXHOJIOTHI peanu3anuy, | BbIOpaHHBIX TEXHOJOTUH | U camooOpa3oBa-
LW ¥ CaMo- OeHHOCTH " HO HE MOKET 00OCHOBAThH | pEaIM3alUMU MPOLIECCOB Ie- | HUs, apryMEHTH-
0Bpa30BAHHIO TEXHOJIOTHHI HX COOTBETCTBHE 3arljia- JM Ipo(eCCUOHAIBHOTO | pOBaHO  OOOCHO-
peann3anny. HUPOBAHHBIM LIESAM pocra BBIBAE€T IPUHSATHIE
pohecCuoHaIbHOrO COo- pelIeHus MpH BbI-
BEPILIEHCTBOBAHUS. O6ope TEeXHOJIOTUH
UX pealn3anuu ¢




KPUTEPUU U ITIOKA3ATEJIN OHEHUBAHUSA PE3YJIbTATA OBYUYEHUSA

CooTBeTcTBHE YPOBHEl 0CBOEHHE KOMIIETEHIINHU IIAHUPYEMBIM pe3yabTaTaM 00y4eHHus 1

KPUTEPUSM UX OLICHKH

PE3VJIBT KOMIIEeTCHI U . . NPOABHHY-
Kox AT He chopMEpOBAHA MOPOroBbIi 0a30BbIi TR
OBYYEHUA — —
KOMIIETEH- 1o quemn- IIKAJIa 110 TPAAMIHOHHON NATHOAJILHOH CHCTEMe
107071 numHe (Moy- He Hey/10BJICTBOPH- YIOBJICTBOPHUTE/Ib- T T OTJIMYHO/
110) AOIYCK TeJIbHO HO /nud.3auer aug.3ager
HIKAJIA M0 0aJ1IbHO-PEiTHHIOBOI cHcTeMe
0- 36 — 60 61 - 80 81-90 91 -100
35
y4eTOM Heen
npodeccuoHalb-
HOTO M JIMYHOCT-
HOTO Pa3BUTHS.
Ymern: Nwmes GazoBbie [Ipu nmanupoBanuu IInanupyro uenu nes- I'otoB u yme-
[Inanupo- 3HaHUS O crocodax Y YCTaHOBJICHUH NPH- TEJIBHOCTH C Y4ETOM YCIIO- eT popMHUpOBaTh
BaTh LIEJU U yC- IIPUHSTHSL pEIICHAN OpHUTETOB, LIEJIEN ITPO- BUH UX TOCTHKEHUS, 1A€T [IPUOPUTETHBIE
TaHaBJINBAaTh IIPU BBIMIOJHEHNUN KOH- (beccuoHanbHOM nes- HE MIOJIHOCTBIO APTYMEHTHU- | LEIU ACSITENbHO-
IIPUOPUTETHI KPETHOM mpodeccuo- TEJbHOCTH, HE TIOJTHO- | POBaHHOE 0OOCHOBAHUE CO- CTH, J1aBas I0JI-
pu BBIOODE He HaJIbHOM I€ATENIBHOCTH, | CThI YYUTHIBAET BHEIII- OTBETCTBHUSI BHIOPAHHBIX HYIO apryMEHTa-
CHoco0OB  MIpHU- yMeer HE CIIOCOOHBI yCTaHaB- | HHE U BHYTPEHHHE yCJO- | COCOOOB BBHINIOJIHEHHUS A€~ | LU0 IPUHUMAe-

HATHS PEIICHUI
C y4eTOM YCIIO-
BHUM,  CPEJCTB,
JIMYHOCTHBIX
BO3MO>KHOCTEHN
U BPEMEHHOU

JINBATh IIPUOPUTETHI
MpHU TUIAHUPOBAHUH 11€-
JIeH cBOeH JesTenbHO-
CTH

BUA UX TOCTHXKCHUA. TCJIBbHOCTH HAMCUYCHHBIM

LHEIIM

MBIM PEHICHUAM
npu BeIOOpE CI10-
cOOOB BBINOJIHE-

HUsA ACATCIBbHOCTH.
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IEPCIICKTUBEI

JOCTUKEHUS
OCYIIIECTBIICHUS
npodeccuo-
HAJILHOU  Jed-
TEIbHOCTH

Baaners: Bimaneer  ornens- Bianeer otraenbHbI- Buianeer CUCTEMOM JlemoHCTpH-

TexHo- HBIMHU MIPHEMaMU CaMo- | MU MpPUEMaMH OpraHu3a- | IpUeMoB OpraHM3alfy | pyeT BO3MOXHOCTh

JOTUSIMU ~ Opra- OpraHu3aii o0pa3oBa- | MM COOCTBEHHOH IIO- | Ipolecca caMooOpa3oBaHusl | IEpeHoca  TEeXHO-
HU3ALUU  TIPO- TEJIBHOIO MpoIlecca, HO | 3HABATEIILHON  JIeATENb- | TOIBKO B OINpPENEJICHHOW | JOTHM  OpraHu3a-
mecca  €amoo00- JIOIYCKaeT CYLIECTBEH- | HOCTH, OCO3HaBasi Inep- | cepe IesTeIbHOCTH MY Ipolecca ca-
pa3oBaHus, HbI€ OLIMOKM TpPH UX | CIEKTUBBl  MPOdeccHo- MOOOpa3oBaHus,
npueMamMu  Iie- e | PCAIH3AIMH, HE YUUTBI- | HATBHOIO PA3BUTHS, HO cq)opMHpE)BaHHoﬁ
Ieronaratus Bo BrTae- BaeT BPEMEHHBIX IIep- | HE JaBas apryMEHTUPO- B OJHOU cdepe
BPEMEHHOH Tep- or CHEKTUB PAa3BUTHUS MPO- | BAHHOE 000CHOBaHUE NEeSTEIbHOCTH ~ Ha
CIIEKTUBE, CIIO- (beccuoHanbHOM  JAes- | aleKBaTHOCTH OTOOpaH- apyrue cdepsl,
cobamMu TIIAHU- TEJIbHOCTH. HOW Uil YCBOCHUS WH- MOJIHOCTBIO  000C-
poBaHHUs, oOpra- dopmanuu 1M caMo- HOBBIBas ~ BBIOOD
HU3ALUU, CaMo- oOpa3oBaHusl. UCIIOJIb3YEMBIX

KOHTpPOJIA U Ca-

METOHOB U IIpHUC-

MOOUEHKHU Jes- MOB.
TEJIbHOCTH.
PE3YJIbBT KPUTEPUU U ITIOKA3ATEJIN OUEHUBAHUSA PE3YJIbBTATA OBYYEHUSA
Kon AT CooTBeTcTBHE YPOBHEl 0CBOEHHE KOMIETEHIIUH MJIAHUPYEMbIM pe3yibTaTaM 00yYeHus: u
KOMIIETEH- OBYYEHUsA KPUTEPUAM HX OLEHKHU
107071 110 AuCIM- KOMIIeTeHIUS . . IPOABUHY-
niauHe (Moxy- He chopMupoBana 11oporoshiu OasoBblit THII
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JI10)

IIKaJIa 1mo Tpa}II/IIII/IOHH()ﬁ NATHOAJILHOI CHCTEMeE

He Hey/0BJIeTBOPH- JAOBJIETBOPUTEIb- OTJIUYHO/
y P y P xopouo/ qud.3aver
JOIYCK TeJLHO HO /nud.3a4ver aud.3auer
HIKAJ1a 0 0a/UIbHO-PEeHTUHIOBO cucTEeMe
0-—
36— 60 61 - 80 81-90 91 -100
35
3narth: Oc- 3arpynHsercs B WNmeer npencrasie- Nwmeer mnpencraBieHus Nwmeer uyetkoe
HOBHBIE TEOpe- omnpezeneHuu 0a30BbIX | HUSA O COJEPKAHUU OT- | O COJEPKaHUU OCHOBHBIX | IIEIOCTHOE Mpe-
TUYECKHE T10- HNOHATUH H  (HOPMYIH- | JETBHBIX pa3/elioB, | pa3/ieioB pElIEHUH 3a/ay B | cTaBlieHue 00 00-
JIO’KEHUS CMEXK- POBKM OCHOBHBIX 3aKO- | CMEKHBIX C XHMHEH ec- | 00JacTH XMMHHU, PaAMOTeX- | HIMX  3aKOHOMeEp-
OMK-1 | X ¢ XUMHUCH HOB CMEXHBIX C XUMHEW | TECTBEHHOHAYYHBIX IUC- | HUKU,DJIEKTPOHUKH M HAHO- | HOCTSIX CMEKHBIX C
clocof. | CCTECTBEHHOHA- €CTECTBEHHOHAYYHBIX IUIUTMH, HO JIOIYCKAeT | AJIEKTPOHUKH, 3HACT TEPMHU- | XUMHEH  €CTeCT-
HoeTs e | Y HPIX AHCLHI- JTUCIUIUIMH; HE MOXET | HETOYHOCTH B ()OPMYIIU- | HOJIOTHUIO, OCHOBHBIE 3aKO- | BEHHOHAYYHBIX
CTaBnapr JIVH, MaTeMaTH- NPUBECTH NPUMEPHI UC- | poBKax. lMeer mpen- | HbI U MOHMMAET CYIIHOCTH | IUCHUIUITUH M CIIO-
ATIEKBATHYIO YecKHil anmna- MOJIb30BaHUSl ~MaTeMa- | CTaBJeHHsI O croco0ax | oOmMX  3aKOHOMEpHOCTEH | co6ax MX HCIOJIb-
coB eMeﬁio par, HeoOxo1u- TUYECKOTO  ammapaTa | HCIOJb30BaHUS MaTeMa- | 3TUX  oOJiacTeid  3HaHWS. | 30BaHHST TIPH  pe-
Mp OBHIO MBI JTsI perie- IOpU pelleHUH 33734 B | THYECKOro ammapata rnpu | iMeer mnpezacTaBieHue O | MIeHUW  mpodec-
3a1z;1;1 a HUA npodec- 00J1acTH XMMUH, PaIuo- | peIIEHUH 3a/1ad B o0yiac- | cmocobax  MCMOJIB30BAHMS | CHOHAIBHBIX 3a/1a4
VIO Ka TI}:{ CHOHAIIbHBIX He | TEXHMKHOIEKTPOHUKH | TH XMMHH, PajMOTEXHH- | MaTEMAaTHYECKOTO ammnapara | B o0JacT XHUMUH,
nﬁoa}?a ocy 3aa4d B 00JIacTH spaer | 1 HAHODJIEKTPOHHKH KH,2JICKTPOHUKU U HAHO- | IPH pEIIeHUH 3a7ad B 00- | paJHOTeXHUKH,
HOBF; sanny | MR, pajuo- ANEKTPOHUKHU, HO JIOMYC- | JIACTU XUMUHU, PATUOTEXHU- | DIEKTPOHUKH U
octoprx | TEXHA- KaeT HETOYHOCTH B (Op- | KM,OIEKTPOHUKA ¥ HAHO- | HAHODJIEKTPOHHKH.
. | KU,DIEKTPOHUKH MYJIMPOBKaX. AIIEKTPOHUKH. Nmeer ueTkoe 1e-
MOJIOKEHHH,
¥ HAHODJIEKTPO- JIOCTHOE npen-
3aKOHOB U
HUKU CTaBJICHHE O CIIO-
METO/IOB €C-
cofax HCHOJIb30-
TECTBEHHBIX
BaHUS MaTeMaTH-
HAyK U MaTe-
YEeCKOro armapara
MaTHKH

Opu pelIeHuH 3a-
a4 B 00JIaCTH XH-
MUU, PaTUOTEXHU-
KH,2JICKTPOHUKU |
HAHODYJICKTPOHUKHU
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Ymern:

Pemars TH-
MOBbIC y4eOHBIE
3a/]aud MO  OC-

YwMeeT pematbh TH-
MOBBIC 3a7a4u U3 0a3o-
BbIX KypCOB XUMHUHU U
JIPYTHX €CTeCTBEHHOHA-

YMeer pemarh TH-
MOBBIC 3a7auu U3 0a3o-
BbIX KYpCOB €CTECTBEH-
HOHAYYHBIX JTUCIUTUIHH.

YMeer pematb KOMOH-
HUpPOBaHHbBIE 3aj1aun U3 Oa-
30BBIX KYpPCOB €CTECTBECH-
HOHAYYHBIX JTUCLUILIIHH.

Ywmeer pe-
1IaTh 3a4a4u I10-
BBIIIICHHOM CJI0K-
HOCTH U3 0a30BBIX

HOBHBIM pa3jie- YMCI:Fe YYHBIX JUCIUILIMH, HO KYpCOB €CTECT-
JJaM XUMHH | JIOITYCKAEeT OT/ACIIbHBIE BEHHOHAYYHBIX
JIpPYruX €cTecT- OIIINOKHU JMCITUTIIMH. .
BEHHOHAYYHBIX
JMCIIUTUINH

Biaagern: Bnaneer HaBbIKaMu Bnaneer HaBnikamMu Bnaneer HaBLIKaMu Bnaneer na-

HaBrikamu MOKCKa y4eOHO TuTe- | BOCIPOM3BEICHUE OCBO- | CAMOCTOATEIHHOTO M3y4e- | BBIKAMH KpUTHYE-
pabotsl ¢ y4ed- paTypbl, IMEeT O0IMe | EHHOTO YYeOHOrO Mare- | HHUS OTACIBHBIX Pa3/IeioB | CKOTO aHaIn3a
HOM JMTepary- MpEJICTaBJIICHUS O BO3- | puajia, B II€JIOM BJIaJCeT y4eOHOU TUTepaTyphl U yuebHol nHpop-
pOH, OCHOBHOM MOYXHOCTH MPAKTUYE- | OCHOBHOM TE€PMHUHOJIOTH- MIPUMEHEHUS TEOPETHYE- MalllH, YPOBEHb
TEPMHUHOJIOTUEN CKOT'O UCTIONIb30BaHUsl | €l 0a30BBIX OCHOB €CTe- | CKUX MOJENEH Mpu UHTEp- | BIAJCHUS TEPMU-
A TOHATHUHBIM TEOPETUYECKUX OCHOB | CTBEHHOHAYYHBIX  JHUC- MpETALNK PE3YIHTATOB B HOJIOTHEH U TTOHSI-
anmaparom Oa- €CTECTBEHHOHAYYHbIX | LUIUIMH. Crioco0eH | 0THenpHO B3sATOM 00JacTH | THIHBIM ammapa-
30BBIX  €CTECT- JTUCIUTIINH B Ipoec- | MPEUIOKUTh  TPUMEPHI | XHUMHH, HO JOITYCKAET OT- | TOM, ITO3BOJISET
BEHHOHAYYHBIX CHOHAJIBHOW JI€ATENb- | UCIIOJIb30BAaHUS ammapa- JeJIbHbIC HETOUHOCTH. dbopmynupoBath
JIUCITATIIVH. He | HOCTH, HO HE B COCTOSI- | TAa MaTeMaTUKH M ecTe- BBIBO/JIBI M y4acCT-
HaBpikamu uc- | Binage- | HUM UX KOHKPETU3UPO- | CTBEHHOHAYYHBIX  JIHC- BOBAaTh B JIUCKYC-
MMOIB30BAHHUS eT BAaTh IPUMEHUTENBHO K | IUIUIMH I PEIICHUS CHUSIX TI0 Y4eOHBIM
TEOPETUYECKUX MOCTABIIEHHOM 3a/1a4ye. | 3a7a4  mpodeccroHanb- BOIIPOCaM €CTECT-
OCHOB  €CTECT- HOHU IesITeTbHOCTH. BEHHOHAYYHBIX
BEHHOHAYYHbBIX JucruniauH. Bna-
JTUCITATIINH. JeeT HaBBIKaMU

IpUMEHEHHUS TeOo-
pPETHYECKHX MoJie-
JIed TIpY IUIaHUPO-
BaHUU paboT Mpo-
deccronanbHOU

chepe aesTeNnbHO-
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CTH U TPaMOTHOM
UHTEpIpeTaluen
MOJTy4YEHHBIX pe-
3yJIbTATOB.
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