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4.4. AuHOoTanMN pa0o4YuX NPOrpamMM JMCIHUILIHH
4.4.1. IucuMyinHbl 0053aTeIbHOM YacTH (0a30Basi 4acTh)

AHHOTauA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«Hnocrpanublii 1361k» (b1.5.01)

1. Ileab IMCUMIUIMHBI: TPUOOpPETEHHE CTyJIEHTaAMH OOIIeld, KOMMYHUKATUBHOU W
npodeccnoHanbHOM KOMIETEHLUH, YpOBEHb KOTOPBIX HA OTIENbHBIX JTamax S3bIKOBOM
MOATOTOBKM  TMO3BOJISIET ~ KMCMOJB30BaTh  MHOCTPAHHBIA  SA3BIK  MPAKTUYECKH  Kak B
npodeccnoHanbHOM  (MPOU3BOACTBEHHOM M HAay4HOH) [EATEIbHOCTH, TaK W Ui LeJel
caMmo00pa30oBaHuUs.

2. B pe3yabrare wu3ydYeHHs JUCHUILVIMHBI O00ydYamIIMiicss 1O mNporpamMme
0akajlaBpUAaTa J0JIKEH

Obnadams cnenyromumu oomekynbTypHbiME (OK), obmenpodeccnonanpasivu (OIIK) u
npodeccnonansubivu (I1K) komMneTeHIUsIMH:

CIIOCOOHOCTBI0O K KOMMYHHUKAIIMM B YCTHOM W MUCBMEHHOW QopMax Ha PYCCKOM H
WHOCTPAHHOM SI3bIKaxX JJI PEHICHUS 3a/1a4 MEAKIMUYHOCTHOTO U MEXKYJIHTYPHOTO B3aUMOICUCTBUS
(OK-5);

3HaMb:

OCHOBHBIE CIIOCOOBI COYETAEMOCTH JICKCUYECKMX EIMHMII U OCHOBHBIE CIOBOOOpa3zoBa-
TENbHBIE MOJICTIH;

PYCCKHE SKBHBAJIEHTHI OCHOBHBIX CJIOB U BBIpaXEHHM MpodeccnoHalbHOM peul;

OCHOBHBIC TIPHEMBI W METOABl pedepUpOBaHUS W AHHOTUPOBAHUS JIUTEPATYPHI IIO
CHELUAJIbHOCTH;

MAaCCUBHYIO JIEKCHKY, B TOM UHCJI€ OOIICHAYYHYIO U CICHHAIbHYIO TEPMUHOJIOTHIO, HE-
00X0TMMYI0 JUTsl paOOThI HAJ THIIOBEIMH TEKCTAMU;

pUEMbI pabOThI C OPUTHHAIIBHOM TUTEPATYPOil MO CHEIHATbHOCTH;

ymemsw.

paboTaTh ¢ OpUTHHAIILHON TUTEPATYPOI MO CTIEIUATBLHOCTH;

paboTaTh CO CIIOBApEM; BECTH JEJIOBYIO MIEPENUCKY HA U3YyUaeMOM SI3BIKE;

BECTH PEYEBYIO NEATEIHHOCTh MPUMEHUTENBHO K cdepe ObITOBON M mpodeccruoHalIbHON
KOMMYHHUKAITWH;

61a0emn.

HaBBIKAMH U YMEHUSMHU PEUYEBOM JCATEIHHOCTH MPUMEHHUTENBHO K cdepe OBITOBON U
npodeccnoHanbHON KOMMYHHUKAIIMH, OCHOBAMU MTyOJINYHON peuu;

dbopmMamMu JIIIOBOM TEPENUCKH, HABBIKAMHU TIOJITOTOBKM TEKCTOBBIX JOKYMEHTOB B
YIPABIEHUECKON I€ATETbHOCTH;

OCHOBHOW MHOS3BIYHON TEPMHUHOJIOTHEN CIIEIMAIIBHOCTH;

OCHOBaMU pedeprupoBaHUs U aHHOTHPOBAHUSI TUTEPATYPHI MO CIIEUATHHOCTH.

3. KpaTkoe conep:kaHue TUCHUTITHHBI

Benenue. [Ipenmer u posib MHOCTPAHHOTO s3bIKa. KpaTkue ucTopuueckue cBeneHus o0
M3y4aeMoM S3bIKE. 3a7a4i U MECTO Kypca B TIOJITOTOBKE OakajgaBpa TEXHUKU U TEXHOJIOTHH.

Monayns 1. |.I'pammaTideckue TpYIHOCTH U3y4aeMOro SI3bIKa:

1.1 JInuHble, IpUTSHKATENBHBIE U IPOYME MECTOUMEHHMUS.

CrpsokeHre Tiaroyia-CBs3Ku. V3MeHeHue TIaroiia-cBsS3KM B (opMax HACTOSIIETO
BpeMeHn. OOpa3oBaHHWE pa3IMYHBIX BHJAOBPEMEHHBIX (OPM C TIOMOIIBIO TJaroja-CBSA3KH.
OObpazoBanue u ymnorpebieHne (opM MacCUBHOrO 3anora. l3MeHeHWe riaroina-cBs3KH B
pasnIUuHBIX (opMax MPOIIEAINIETO W OyAYIIEro BpEeMEHH. |Jaroi-cBs3ka B OTPUIIATEIIBHBIX
MPEAJIOKEHUSX.

1.2 Tlopsmok cioB B TpemiokeHUuu. [IpsMol mMoOpsSmoK CIOB YTBEPAUTEIHLHOIO
MpEeNoKEHUsT B PAa3IMYHBIX BHJIOBPEMEHHBIX (opmax. l3MeHeHue TmoOpsiKa CIOB B
BOIIPOCHUTEINIbHBIX TPeIIOKeHUAX. [IopsI0oK CI0B M MOCTPOCHUE OTPHUIIATEIIBHBIX MPEIOKEHUH.
OMpaTtnyeckue KOHCTPYKITUH.

Mopyns 2. |l.UteHne TeMaTHYeCKUX TEKCTOB:



2.1. BBenenue B cierialbHOCTD

2.2 1.11. MenneneeB

2.3. PXTY um. JI.1. Menneneena

[lonsiTie o0 BWAaXx YTEHHS HaA MOpUMEpPax TEKCTOB O Xumuu, Hanomexnonoeuu, J[.H.
Menoeneese, PXTY um, /[. 1. Menoeneesa.

AKTUBH3AIUS JEKCUKHU TPOYUTAHHBIX TEKCTOB.

Mognyisb 3. lll.IIpakTuka ycTHOM peun 1o TeMam:

3.1. «I'oBopuM 0 cebe»,

3.2. «Bropoze»,

3.3. «PaiioH, rae s KUBY».

MoHnosnorudeckas pedb Mo Teme «0 ceOe». MOHoNormueckas pedyb Mo TeMe «o cedey.
Jlexcuueckre OCOOEHHOCTH MOHOJIOTHYECKON peur. PedeBoil ATHUKET MOBCEIHEBHOTO OOIICHHS
(3HAKOMCTBO, TPEACTABICHUE, YCTAHOBICHUE W MOJJEPKaHWE KOHTAKTa, 3allpoCc U COOOIeHUE
nHpopManuu, MOOYXKACHUE K JEHCTBHIO, BBIpaXKEHHWE IPOCHOBI, corjacus). DoHeTHUecKue
XapaKTePUCTHKHU HU3y4aeMoro si3bika. OCOOCHHOCTH TUATOTHUYECKOMN pedr 1Mo MPOIICHHBIM TeMaM.

OO11ee KOIMYECTBO MOAYIIEH - 3.

4. O0beM y4eOHOM JUCHHILINHBI

Cemectp
Bceero
. 1 cemectp 2 cemecTp
Bun yuebHo# paboThl Axa
3E | Akag.u. | 3E q & 3E | Akan. u.
OO611ast TPYA0EMKOCTh JTUCITUTUTHHBI 8 288 4 144 4 144
KonrakTHass paGora —  ayIuTOpHBIe 21 80.8 13 | 484 08 304
3aHATHS:
Jlexkun - - - - - -
[Tpaktuyeckue 3ansatus (I13) 2,1 80 1,3 48 0.8 32
JlaGopaTopusie padoTs (JIP) - - - - - -
CamocTosiTejibHas padoTa 49 171,6 2,7 | 95,6 2,2 76
KoHTakTHas caMoCTosITelIbHAsE paboTa
CamocTosATeNbHOE U3y4yeHHe paznenos| 4.9 2,7 2,2
171,6 95,6 76
TTACITUILTHHEI
Buabl KOHTpOJIA:
Buo konmponsa (3au /3a4 c oy.) + + + +
DK3amMeH 1.0 35.6 1 35,6
KonTtaktHas pabota —  NPOMEKYTOYHAS 08 0.4
ATTECTaIs 1.0 ' 0.4 1 '
[ToAroToBKa K K3aMEHY. 35.6 35,6
By MTOroBoro KOHTpoJIs: 3auer JIK3aMeH
Bcero Cemectp
1 cemecTp 2 ceMecTp

Bun yae6HOM paboThI
3E | Actp.u. | 3E |Actp.u| 3E |Actp.u.

OO61ast TPYA0EMKOCTh TUCIUTUIHHBI 8 288 4 108 4 108
KonrakTtHas  paGora —  ayauTOpHBIEe 21 60,6 13 | 363 08 24.3
3aHSATHSA:

JIekmmn - - - - - -
[Tpaktuueckue 3ansatus (I113) 2,1 60 1,3 36 0.8 24
JlaGopaTopusie padotsl (JIP) - - - - - -
CamocTosiTejibHas pa6oTa 49 128,7 2,7 | 71,7 2,2 54
KoHTakTHas camocTosiTelbHas paboTa 49 57 29
CaMocTOsITeThHOE H3y4YeHne pa3nenon| 128,7 ’ 71,7 ’ 54




MACIIATUIHHBI
Buabl KOHTpOJIA:
Buo konmponsa (3a4 /3a4 c oy.) + + + +
JK3aMeH 1.0 26,7 1 26,7
KontakTHas pabota —  TIPOMEKYTOUYHAs

0,6 0.3
aTTeCTalMs 1.0 0.3 1
[ToaroToBka K K3aMeHY. 26,7 26,7
Buji H”TOroBOro KOHTPOJIS: 3auer OK3aMeH

AHHOTauus padoyeii NporpaMMsbl JTMCHUTLIMHBI
«Duaocopusn» (b1.5.02)

1. Heab AMCHUILIMHBI. CYOPMHUPOBATH Y CTYAECHTOB KOMIUIEKCHOE MPEICTABICHUE O POJIU
u Mecte GUIocopuH B CUCTEME I'yMaHUTApHBIX, COLIUAIBHBIX U €CTECTBEHHBIX HAYK, IO3HAKOMUTb
uX ¢ ocHOBaMH (MIOCO(CKOTO 3HAHUSA, HEOOXOAUMBIMH JUIS PEIICHHS TEOPETUYECKHX MU
IIPAKTUYECKHX 3a/1a4.

2. B pe3yabrare wu3yYeHHS] AMCUUILUIMHBI o0ydawouuiics N0 mporpamme
0akaJlaBpUAaTAa J10JIKEeH .

Obaadams cnenyromumu o0mekynbTypabiMu (OK), obmenpodeccnonansabivu (OIK) u
npodeccuonanbabiMU (I1K) koMneTeHITUAMU

CHOCOOHOCTBIO  MCIIONIB30BaTh OCHOBBI  (pUIOCO(PCKUX 3HAaHWK JuIid  (HOPMHUPOBAHUS
MHpOBO33peHdeckoii mosuimu (OK-1);

CHOCOOHOCTBIO paboTaTh B KOJUIGKTHBE, TOJEPAHTHO BOCIPHUHHMMAS COLMAJIbHEIE,
ITHHUYECKUE, KOH(PECCHOHANIBHBIC U KyIbTypHbIe pasnuuns (OK-6);

3HAMDb!

OCHOBHOE COJIepKaHUE TJIaBHBIX (HIOCO(PCKUX LIKOJ U HalpaBlIEHUH, MpercTaBUTeNeH
ATHX IIKOJ, CBSA3b U pa3nuiue ux GpuiocoPpcKkux uaeH, CBsi3b UCTOPUKO-PHIOCOPCKUX KOHISTIINI
C COBpPEMEHHBIMH ITPO0JIeMaMy MHAUBUYaIbHOM U OOIIECTBEHHOM KU3HU,

ymembv:

NOHUMaTh M aHAJIU3UPOBaTh MHUPOBO33PEHUYECKHE, COLMANbHbIE M WHAWBUIYaJIbHbIE
poOJIeMBl COBPEMEHHOW XH3HH, TPAMOTHO BECTH AMCKYCCHIO, apTyMEHTHPOBAHHO OTCTaWBaTh
CBOIO TIO3MLMIO MO 3HAYUMBIM (PHIOCOPCKUM MpoOIeMaM COBPEMEHHOW JKM3HHU, ONMUpPAsCh Ha
HapaOOTaHHBIN B HcTOpuH (unocopuu MaTepral; IPUMEHATh MOIY4eHHbIE QUI0COPCKUE 3HAHUS
K PELIeHMIO PO eCCUOHANIBHBIX 3a/1a4;

enadems.

npecTaBiIeHusAMU o (punocoduu Kak Hayke M CHUCTeMe LIEHHOCTEH, ee MeCTe B CHUCTEME
TYMaHUTapHOTO 3HAHUS; OCHOBaMHU (PHIOCO(PCKOTO MBINIICHHUS;, KaTerOPUAIBHBIM allapaToM
M3y4yaeMOHN JUCHUIUIUHBI, (UIOCOPCKUMHM METOAaMU aHajn3a Pa3IMuYHBIX MPOoOJIeM, HaBbIKAMH
¢bunocockoil KyIbTyphI sl BRIPAOOTKHA CUCTEMHOTO, IIEJIOCTHOTO B3TJIsIa HA ICHCTBUTEIHHOCTD
U MECTO XMMHMHU ¥ XUMHUYECKON TEXHOJIOIMHU B IIEIOCTHON KapTHHE MUpA.

3. Kpatkoe cogep:kanue AU CHUINIUHBI

Beenenne. @unocodusi, ee MPOUCXOKICHHUE U POJIb B OOIIECTBE.

Moayasb 1. OcHoBHbIe (uiI0cOPCKHE HIKOJIbI.

AnTtnuHas  ¢unocopus  (mocokparuku, coductel, Cokpar, J[lemokput, Ilnaron,
ApucCTOTENb, SJUIMHUCTUYECKU-pUMCKas ¢unocodus). OCHOBHbIE MPOOJIEMBI  CpPEIHEBEKOBOM
¢unocopun u snoxu Bospoxaenus. Punocopus Hooro Bpemenu (XVII — XVIII BB.)
Wneonorus Ipocsemenns. Hemenkas knaccuueckas ¢punocodus. Pycckast punocodus XIX — XX
BB. OCHOBBI MapkcucTckoi ¢punocopuu. OCHOBHbIE HANPABJICHUsI COBPEMEHHOMN (punocopuu.

Moayasb 2. Pujiocopckue KOHUENUUHM ObITUS U TO3HAHUS.

[TIpobnema ObiTust B uctopun ¢unocoduu. [loHATHS MaTepUANBHOTO M HAEAIBHOTO.
OcHoBHble (unocodckue HampaBiIeHUs: MaTepuaiu3sM U uaeanusMm. llpuHuun riodansHOro
HBOJIIOIMOHU3MA B COBPEMEHHON Hay4YHOW KapTHHE MHpa.

Konmermnuy mpocTpaHcTBa U BpeMEHH B UCTOPHH GHIIOCO(UHN B HAYKH.



[Ipoucxoxaenue co3Hanus. Posib Tpyza B IpOUCX0XKIAEHUH CO3HaHUs. M neanucruueckue u
MaTepUaJiuCcTHUecKue KoHuenuuu cos3HaHus. Co3nanue u  Mo3r. Co3HarenbHOE H
6eccoznarenbHoe. CozHanue U s13bIK. Co3HAHKME M CAaMOCO3HAHHUE.

Konnenmuu rHOCeosoruu B UcTOpuU  (uimocoduu: CEeHCyaausM, palloOHaIH3M,
CKETITHUIIM3M, arHOCTHUIIM3M, KOHIICTIIUS BPOXKJICHHBIX UJEH, anpuopusM. /nanexkTuka mo3HaHus:
YyBCTBEHHOE U palioHaibHoe. OCHOBHbBIE TEOPUU UCTUHBI.

Mopnyas 3. [Ipo6Jiembl 4yesioBeka B pusiocopuu.

UYenoBek kak mpenMer ¢uiocodpckoro ananuza B uctopuu ¢unocopun. [Ipouncxoxaenue
YelloBeKa: IPUPOJIHBIE W COLMAIbHBIE YCIOBHUS aHTpOIOCOLMOreHe3a. buonormyeckoe u
collMajgbHOE B yenoBeke. HauBUA, MHAUBUIYATbHOCTD, TUYHOCTD.

CMBICT KM3HU W TIpeiHa3HaueHue dvenoBeka. JKu3Hb, cMepThb, Oeccmeptue. JBrxeHue
HEHACWIHs, €ro poyib B coBpeMeHHOW ku3Hu. llenmn u wnennocru. CBoboga BoOMU H
OTBETCTBEHHOCTb JIMYHOCTH. HpaBCTBEHHBIE, pEIUTHO3HBIE, ICTETUUECKUE LIEHHOCTH.

Monayasb 4. Pujiocopus HCTOPUH U 001IECTBA

YetoBEK B CHCTEME COLMANBHBIX CBsI3eil. JIMUHOCTDL M Macchl, CBOOOIa U HEOOXOIUMOCTb.
®dunocodus ucropuu: hopMaMmoOHHAsI U HUBUIN3AIMOHHAS KOHIEIIIUN UCTOPUYECKOTO PA3BUTHSL.
[IporpeccucTckue M HUKIMYECKHE MOJENU pa3BUTUA. ['ToOanbHbIE IPOOJIEMbl COBPEMEHHOCTH.
Konuenmus ycToiMuyuBOro pa3BUTHs U CLIEHApUU OYIYyIIEro.

O06mectBo 1 ero cTpykrypa. ConuanbHasi, MOJMTHYECKas M IyXOBHas c(epbl 00IIecTBa.
Konuenmuu rocynapctsa B ucropun puiaocodckoit Mpiciu. ['paskqaHcKkoe 0OIIECTBO U MPaBOBOE
rocy1apCTBoO.

Monayas 5. ®unocodekne npodjeMbl XMMUHM U XUMHUYECKOH TEXHOJIOTHHA

Hayuynoe u BHenayunoe 3HaHue. CTpyKTypa Hay4yHOTO 3HAHHUS, €r0 METOIBI U (DOPMBEL.
Hayunble peBomronMu M cMeHa THUIIOB palloHalIbHOCTH. Hayka B cOoBpeMeHHOM MHpe. DTHKa
HayKH U OTBETCTBEHHOCTb YYEHOTO.

[IpoGnema cooTHoleHUsT Hayku U TeXHUKU. ColMalibHble IOCIEACTBUS HAay4YHO-
TEXHUUYECKOTo IIporpecca. DTUUECKUe U SKOJIOTUYECKIE UMIIEPATUBBI Pa3BUTHUSI HAYKU U TEXHUKH.

Mecto XMMUU B CUCTEME €CTECTBEHHBIX HayK. OCHOBHasl mpoliemMa XUMHUHU KaK HayKd |
npousBojicTBa. Llenu u 3agaun xummudeckoi Texnonoruu. Crnenndruka XuMUKO-TEXHOJIOTHYECKOTO
3HaHUA: (PyHAAMEHTaIbHOE U MPUKIIATHOE, SMIIUPHUYECKOE U TEOPETUUYECKOE.

4. O0beM y4eOHOH JUCHHUILINHBI

B 3aduernrix | B akagem.

Bunbl yue6HOI paboThI eAMHULAX yacax
O0mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 5,0 180
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 1,33 48
Jlexumu (Jlek) 0,88 32
[IpakTuueckue 3ansatus (I113) 0,44 16
CamocrositesbHas padora (CP): 2,67 96

KonTakTHas camocTosiTesbHas padoTa -

2,67
CamocTosiTeIbHOE U3YUCHHE Pa3/IeTIOB JUCIIUILIMHBI 96

Bua konTpoJs:

DK3aMeH 1,0 36

KonTtakTHas paboTa — MpoMeXyTOUYHAasl aTTeCTalIHsI 10 0,4
IMoaroTroBKa K IK3aMeHy ' 35,6
Buj HTOroBOro KOHTpOJIs: JK3aMeH

B 3auerHpix | B acTp.
Bupl yueOHol paboThl €IMHULIAX yacax
O01asi TPY10€eMKOCTh IMCHMILUIMHBI 0 Y4€0HOMY IJIAHY 5,0 135
KonraktHas padora (KP): 1,33 36
Jlexruu (JIek) 0,88 24
[Tpaktuueckue 3ansatus (I113) 0,44 12
CamocrositesbHas padora (CP): 2,67 72




KonTtakTHas camoctosiTenbHas paborta -

2,67
CamocTosITeIbHOEC H3YUCHHE PA3/ICTOB JUCITUTUTMHBI 12

Bua koHTpoJIs:

DK3aMeH 1,0 27

KoHTtakTHas paboTa — MpoMEeXyTOYHAS aTTECTAIHS 10 0,3
IloaroroBKa K 3K3aMeHy ' 26,7
Buja uTOroBoro KOHTpoJIs: DK3aMeH

AHHOTanugA padoyeil NpOrpaMmbl IHCUUIIMHBI
«Uctopus» (b1.5.03)

1. Heap aucnMILUIMHBI: GOPMHUPOBAHHE y CTYACHTOB KOMILIEKCHOTO MPEICTABJICHUS O
POJIM M MECTE UCTOPUU B CUCTEME T'YMAHUTAPHBIX U COLUAIBHBIX HAYK, KYJIbTYPHO-UCTOPUUYECKOM
cBoeoOpazun Poccuu, ee MecTte BO BCEMUPHO-UCTOPUYECKOM Mpoliecce, 00 OCOOCHHOCTIX H
OCHOBHBIX 3Tamax €€ HCTOPUYECKOrO Ppa3BUTHS; BBEIEHUE CTYIEHTOB B KPYr HCTOPUYECKUX
mpo0JieM, CBA3aHHBIX € 001acThi0 Oyayiiel mpohecCuOHaTbHOM NesTEIIbHOCTH.

2. B pe3yabrare u3yYeHHs] AMCUUILUIMHBI oOydawouuiics N0 mporpamme
0akaJlaBpUAaTAa J10JIKEeH .

Obaadams cnenyromumu o0mekynbTypabiMu (OK), obmenpodeccnonanbabivu (OITK) u
npodeccuonanbabiMU (I1K) koMneTeHITUAMY

CIIOCOOHOCTBIO AHAIM3UPOBATh OCHOBHBIE ATalbl M 3aKOHOMEPHOCTH HMCTOPUYECKOTO
pa3BuTHs 001IecTBa 1 GOPMUpPOBaHUs rpaxaaHckoi mosuimu (OK-2);

3HaMb:

OCHOBHBIE HaIlPaBJICHUS, TPOOJIEMbI U METOJIbl HCTOPUUYECKOIN HAYKH;

OCHOBHBIE ATalbl U KIOYEBbIE COOBITUS UcTOpuM Poccun u Mupa; 0COOEHHOCTH pa3BUTHSL
POCCHUICKOT0O TOCYIapCTBa, BHIIAIOIINXCS AeATeIeH 0TeUeCTBEHHOM U BceoOleit HCTopHH;

ymems.

COOTHOCUTH OOIIME HCTOPUYECKUE TMPOLECCHl U  OTHEeNbHBbIE (DaKThl, BBISBIATH
CYLIECTBEHHbIE YEpThl HCTOPHUYECKHUX IPOLECCOB, SBJIEHUNW U COOBITHI; aHAJIW3UPOBAThH
COLIMAJIbHO-3HaYUMBbIE TPOOIIEMBI;

(dbopMynupoBaTh U apryMEHTUPOBAHO OTCTAWBaTh COOCTBEHHYIO MO3MUIMIO MO Pa3IU4YHBIM
npobiaemMaM UCTOPUH;

enademsn.:

NpEeJCTaBICHUAMHU 00 UCTOPHH KaK HayKe, €€ MECTe B CUCTEME I'YMaHUTAapHOTO 3HAHUS;

IPEJICTaBICHUSIMA 00 OCHOBHBIX dTanax B UCTOPUH YEIOBEYECTBA U UX XPOHOJIOTUH;

KaTeropuajibHO-MIOHATUIHBIM alapaToM U3y4aeMoU TUCIUILIAHBI;

HaBbIKaMU aHAJIM3a UCTOPUYECKUX UCTOUYHUKOB.

3. Kpatkoe coaep:kanue AU CUHIIUHBI

Moayas 1. Hcropusi B cucTeMe COLNMAIBHO-TYMAHMTAPHBIX HayK. OCHOBBI
METOJ0JI0THH HCTOPpHYecKOil HaykH. OCO0CHHOCTM CTAaHOBJICHHSI TOCYJAPCTBEHHOCTH B
Poccumn.

Mecto ucropun B cucreme Hayk. [Ipenmer ucropuueckoil Hayku. Ponb Teopuu B
no3HaHuu mnpouuioro. CymHOCTb, GOpMBbI, (YHKIMH HCTOPUUECKOro 3HaHUSA. VCTOYHMKH IO
OTEUYECTBEHHON HcTOpuHu, uX Kinaccupukanus. Hcropus Poccum — HeoTbemieMas 4acThb
BCEMHUPHOW UCTOPHH; 00IIIee 1 OCOOCHHOE B HCTOPHUYECKOM Pa3BUTHH.

Haganmo poccuiickoit rocymapctBeHHocTH. KueBckas Pycb. OTHOKYyNbTYpHbIE U
COLIMAIBHO-TIOJINTUYECKUE TPOLIECCH CTAHOBJIEHUS POCCUHMCKOW TOCynapCTBEHHOCTH. IIpunsaTue
XPUCTUAHCTBA.

Pycckue 3emnu B XII — mawame XVI BB. OOpazoBanme Poccuiickoro rocymapcrtsa, ero
ucropuueckoe 3Hauenue. Poccus B cepenune XVI — XVII BB.

Mopayas 2. Poccniickast umnepusi B XVII1- nauane XX B.

Poccuiickoe rocynapctBo B X VIII Beke — Beke MOJIepHU3ALMHN U MTpOCBeIeHus. Pedopmbl

Iletpa 1 kak mepBas MOMBITKA MOJAEpPHU3ALMU CTpaHbl, €€ ocobeHHocTH. dopmupoBaHue




Poccuiickoit ummnepun. OCHOBHBIE HANpPAaBIEHUS «EBPONEM3ALUU» CTPAHBL.  DBOJIIOLMS
COIMAIBHON CTPYKTYpPHI 001iecTBa. JanpHelee pacmupenne rpanuil Poccruiickoit uMmnepun.

Poccus B XIX cromerun. IIpombinuienHsiii nepeopotr B EBpone u Poccum: obmiee u
ocobenHoe. Baxueiiue ycnoBus nepexoaa Poccuu k MHIyCTpUAIbHOMY OOIECTBY — pELICHUE
KPECThSIHCKOT'O BOIIPOCA ¥ OIPaHUYEHUE caMoJeprKaBus. JJIMTEIbHOCTb, HENOCIEA0BATENBHOCTD,
UMKIMYHOCTh Tpolecca OypikyazHoro pedopmupoBanus. Ponb cyObekTUBHOro ¢akropa B
npeononeHnun orcraBanus. Pepopmer XIX Beka, ux 3naueHue. OOmecTBeHHbIC ABMKEHUS B XX
BEKE.

Poccust B Hauanme XX Beka (1900 — 1917rr.). OCOOEHHOCTH COIUAIBHO-3KOHOMHUYECKOTO
pasButuss Poccum B Hawane XX Beka. OOBbEKTHBHAas NOTPEOHOCTh HMHIYCTPHAIBHON
moaepuuzanuu Poccun. CooTHomienue mnonutuueckux cuil B Poccun B Hauanme XX Beka.
Hapacranue «kpusuca camonepxkaBus. Ilepas poccuiickas pesomtouus. OOpa3oBaHue
MIOJIMTUYECKUX NapTuil. I'ocynapcTBeHHas qyma Hadayia XX BEKa Kak IIEPBBIM OIBIT POCCUUCKOrO
napiameHTapusma. CronbinuHcKas arpapHas pedopma. [lepBas MupoBas BoifHa U yyacTue B Helt
Poccuu. ®eBpanibckasi peBosorusi 1917r. U KOpeHHblE M3MEHEHHSI B IMOJIUTHYECKON >KU3HU
CTpaHBI.

Moayasb 3. OT coBeTCKOro rocyiapcraa Kk coppemennoi Poccun.

®opmupoBaHue U CYHIHOCTh coBeTckoro crpos (1917-1991rr.). IloaroroBka u moOena
Oxta6pbckoro BoopyxeHHoro Boccranus B Ilerporpane. Il Beepoccuiickuii cbe3n CoBETOB U €ro
pemieHusl. DKOHOMHMYECKass M COLMalbHas MOJUTHKAa OoJyiblIeBUKOB. ['paknaHckas BoWHA U
nHoctpanHas wuHTepBeHMsa. Cyapba u 3Hauenume HOIla. VYTBepxkaeHue OXHONAPTUWHOM
nonautuyeckoi cucremsl. O6pazoBanue CCCP. Ilonutnueckas 60pb0a B mapTUM U roCyIapCTBe.
CCCP B roas! nepBbix maTuieTok (koHer 20-x rr. — 30-e rr.). opMupoBaHue pexuma JINIHOM
BiacTy CTaJlnHA ¥ KOMAaHIHO-aIMUHUCTPAaTUBHON CUCTEMBI YIIPaBJIEHUS TOCY1apcTBOM. BHenHssa
nonmutuka CCCP B 20-30-e rr. CCCP Bo BTOpO# MupoBoii u Benukoit OtedecTBEHHOH BOWHE.
H3MeHeHne COOTHOLIECHHS CHJI B MUPE IOCJI€ BTOPOM MHpPOBOW BOWHBI. Hawano «xonomHou
BoHB». TpynHoctu nocinesoenHoro pazsutus CCCP. VikecToueHne MOJUTUYECKOTO peXUMa U
UACOJIOTUIECKOTO KOHTPOIIA. [10TBITKH OOHOBIIEHHS «TOCYJApPCTBEHHOTO colanu3mMay. XX che3q
KIICC U ocyxneHue Kkynpbra JuuHocT CranumHa. «OTTenenb» B JIyXOBHOH cdepe.
OxoHomuueckne pedopmbl cepeauHbl 60-X rooB, IPUYUHBI UX He3aBeplleHHOCTH. Hapactanue
KPU3UCHBIX SIBIEHUI B coBeTCKOM obmectBe B 70-e — cepenune 80-x ronos. BHemHss nmonutuka
CCCP B xonne 60-x Hagane 80-X IT.: OT pa3psSAKUd K 0OOCTPEHHUIO MEXAYHAPOJHOW OOCTaHOBKH.
«IlepecTpoiika»: CyIIHOCTb, L€, 3aJayd, OCHOBHbIE JTambl, pe3ynapraTel. Pacnmam CCCP.
O6pazoBanue CHI'.

CraHoBieHMe HOBOW poccuiickoi rocynapctBeHHocTH (¢ 1991- mo Hactosimiee Bpewms).
JInbGepasibHass KOHLEMIUS POCCUICKUX pedopM: nepexo]] K peIHKY, GOPMUPOBAHHUE IPAKIAHCKOTO
of1iecTBa ¥ paBoBoro rocyaapcraa. «lllokoBas Tepanusy 3KOHOMHUYECKUX pedopM B Hayane 90-
x ronoB. Koncrutyuus Poccuiickoiri ®enepaumu 1993r. MexHalMoHadbHbIE OTHOILEHUS.
[TomuTHueckue mapTuu M OOLIECTBEHHBIE JBIKEHUS Poccun Ha coBpeMeHHOM stane. Poccus Ha
IIyTH MoJiepHu3anuu. Poccus B cucteMe MUPOBOM SKOHOMUKH U MEKIYHAPOIHBIX CBS3EH.

4. O0beM y4eOHOMH JUCHHUILINHBI

B 3auernbix | B akagem.

Bunst yae6HoI paboTh €IUHNIAaX qacax
O0mas TPy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 4,0 144
KonTakTHasi pa6oTa ayIuTOpPHBIE 3aHATHS: 1,33 48
Jlexumu (JIek) 0,88 32
[TpakTuueckue 3anstus (I113) 0,44 16
CamocrositesbHas padora (CP): 1,67 60
KonTtakTHas camocrositenpHas pabora 167 -
CaMocTOsITENbHOE U3YUYEHUE PA3AEIOB TUCIUILIMHBI ' 60
Bua konTpoJs:

DK3aMeH 1,0 36
KonTakTHas paboTa — MpOMeXyTOYHAsl aTTECTaIHsI 1,0 0,4




IToaroToBKa K 3K3aMeHy | 35,6

Buja uTOroBoro KOHTpOJIs: IK3aMeH

B 3auerHrpix | B acrp.
Bunsr yae6Hoi paboTh eIMHUIIaX Jacax
O01asi TPY10eMKOCTh JUCHHUILIMHBI 10 Y4eOHOMY IJIAHY 4.0 108
KonrakTHasi pa6oTa — ayuTOPHbIE 3aHSITHSL: 1,33 36
Jlexiuu (JIek) 0,88 24
[Tpaktrueckue 3ansatus (113) 0,44 12
CamocrositesbHas padora (CP): 1,67 45

KonTakTHas caMoCTOSTeIbLHAs pa60Ta -

1,67
CaMocTosITeIbHOE U3YUYEHUE PA3/AETI0B IUCIUILIMHbI 45

Bua koHTpoJIs:

DK3amMeH 1,0 27

KonTtakTHas paboTa — MpOMeXyTOUYHAsE aTTECTAIHSI 10 0,3
IloaroroBKa K 3K3aMeHy ' 26,7
Buj HTOroBOro KOHTpOJIs: JK3aMeH

AHHOTanus padoyeil NPorpaMMbl AU CUHUIIIMHBI
«®u3uueckasi KyJabtypa u ciopt (b1.5.04)

1. Heab AMCUMIUIMHBI - OBJIAJICHUE METOJOJIOTHEH HAyYHOTO IMO3HaHUs (pu3nyeckon
KyIbTYpPbl W CIOpPTa; CHUCTEMOM MPAKTUYECKMX YMEHHUA U HAaBBIKOB, OOECIEUMBAIOIINX
COBEPIIECHCTBOBAHHE IMCUXO(U3NIECKUX CIHOCOOHOCTEH; pa3BUTHE CHOCOOHOCTEH HCIOIB30BATh
pazHooOpasHbie (opmbl (UBMYECKON KYIBTYphI, CIOpTa W TypuU3Ma Ui COXpaHEHUS U
YKPEIUIEHUS CBOEro 3/10pOBbs M 3[0pOBbS CBOMX OJM3KMX B IIOBCEJHEBHOM JKU3HM U
npodeccnoHanbHON AeATeIbHOCTH; (POPMUPOBAHUE MOTHUBAIIMOHHO-LIIEHHOCTHOTO OTHOIICHHS K
¢bu3nveckoil KynpType, (PU3MUECKOMY COBEpIICHCTBOBAHWIO M CAMOBOCHHMTAHHUIO, YCTAHOBKA Ha
3JI0pOBBIil 00pa3 KU3HU.

2. B pe3yabrare wu3yYeHHS] AMCUHUILUIMHBI o0ydawuuiics N0 mporpamme
0akajiaBpuAaTa J0JIKeH

Obnadamse cnenyromumu o6mekynbTypabiMu (OK), obmenpodeccnonansubivu (OIIK) u
npodeccuonansubivu (I1K) komneTeHnusaMu:

CIIOCOOHOCTBIO K cCaMOOpraHu3aluu U camoobpasosanuto (OK-7);

CHOCOOHOCTBIO  HCMOJIB30BaTh METOJIbl M CpEACTBa (PU3MUECKOW KyNbTYphl JUIs
oOecrieueH s TIOTHOLIEHHOM COIMabHOM U npodeccuonanbHoi nestensHocTr (OK-8);

3Hamo:

—  Hay4yHO-IIPAKTUYECKHE OCHOBBI (PM3NUYECKOI KYIbTYpHI U CIIOPTA;

—  COLMAJIbHO-OMOJIOTUYECKNE OCHOBBI (PU3HUECKON KYIbTYpPHI U CIIOPTA;

— BIMSHHUE O3]JOPOBUTENBHBIX CHUCTEM (PU3MUYECKOr0 BOCIUTAHHMS Ha YKpeEIJIeHHe
3J10pOBbsI, IPOPHIAKTUKY MPOPECCHOHATILHBIX 3a00J€BaHUN U BPEAHBIX IPUBBIYCK;

— cmocoObl  KOHTPOJS M OLEHKM  (u3Myeckoro pasBUTHS M (PU3UUECKOM
MOATOTOBJIEHHOCTH;

— TpaBWiIa U CIOCOOBI IUIAHWPOBAHUS WHAMBUAYAIbHBIX 3aHATUN pPa3IMYHON I1eNIeBOI
HaIpaBJIE€HHOCTH;

— HcTOpHI0 (U3UYECKON KyIbTypbl M CHOPTA, UMEThb MPEICTABICHHE O 3HAUYUMBIX
CIIOPTUBHBIX COOBITUSIX HE TOJBKO CBOEW CTpaHbl, HO M MHPOBOTO YpPOBHS; Ba)KHEHIIHE
JOCTHIKEHUS B 00J1aCTH CIIOPTa;

— cnopruBHble Tpaguuuu MXTU-PXTY um. /I.U. MenneneeBa, NOMHUTh O MOJABUTAX
CIIOPTCMEHOB B ToJibl Bennkoi oreuecTBeHHOM BOWHBI 1941-1945

ymemy:

—  CaMOCTOSITEIbHO 3aHMUMATHCS (PU3UUECKON KYJIbTYpOU U CIIOPTOM;

—  OCYHIIECTBJISATH CAaMOKOHTPOJIb 33 COCTOSIHUEM CBOErO OpraHum3Ma U CcoOJoJaTh




IpaBujia TUTUCHBI U TCXHUKU 6€3OHaCHOCTI/I;

—  OCYHIIECTBJIATH TBOPYECKOE COTPYJHMYECTBO B KOJUIEKTUBHBIX (hOpMax 3aHATHIMA

(hbU3UYECKOH KYJIBTYPOH U CIIOPTOM;

enademo:

— CpencTBaMH M METOJAaMM YKPEIUICHHS WHIAMBHIYAIbHOTO 3JI0POBbS, (U3UUIECKOTO
CaMOCOBEPIICHCTBOBAHMS;

— JIOJDKHBIM  YpOBHEM  (pU3MUYECKOW  MOJArOTOBIEHHOCTH, HEOOXOJUMBIM  JUIS
Ka4eCTBEHHOT'O YCBOCHHS MPO(ECCHOHAIBHBIX YMEHHI U HABBIKOB B IIpoIiecce O0YUYEHNUs B
By3€, A1 00€CleueHUs MOJIHOLEHHON COLMAIbHOM U MPO(PEecCHOHATBHON NeSATEIbHOCTH
10CcJIe OKOHYaHUS y4eOHOTO 3aBEICHHS.

3. Kpatkoe cojep:kanue AU CHHILIUHBI

Juctumimza (Moaynu) no «PU3NYECKOM KyJIbType U CIIOPTY» PEalu3yHTCs B paMKax

0a3oBoit yactu bioka 1 «/lucnurmmuael (MOAY/IN)» IpPOrpamMMbl OakajaBpuata B o0Obeme 72 aka.
gacoB win 54 acTp. 4. (2 3aueTHBIC €AMHHUIIBI) TIPH 0UHOU Popme 00yYeHUs.

[Iporpamma paccunTaHa Ha U3yYeHHE AMCIUILUIMHBI B TEYCHUE IBYX CEMECTPOB (NIEPBOTO U
IIECTOTO).

Pa3nenpl AMCHMIIHHBI M BUABI 3aHATHIA

Ne Pazgen nucHuInImHEL AxazneM. yacoB
n/n Bcero Jek MII3 | IIPII | KP
1. Pa3nea 1. [Ipeamer «@u3nveckas 18 2 6 9 1
KYJbTypa u cnopt». UcTopus
OKuC
1.1 | [Ipenmer ¢pusndeckas KynbTypa u 9 1 3 4,5 0,5
CIopT
1.2 | Ucropus criopta 9 1 3 45 0,5
2. Pa3zgen 2. OcHOBBI 310POBOT0O 18 2 6 9 1
oopa3sa :xu3uu (307K)
2.1 | BpaueOHblif KOHTPOJIb U 9 1 3 45 0,5
CaMOKOHTPOJIb Ha 3aHATHIX
($u3uUecKOil KyIbTypOll U CIIOPTOM
2.2 | 'uruennueckoe obecreueHrne 9 1 3 45 0,5
3aHATUN 0310POBUTEIBHON
buznyecKoil KyiabTypoi
3. Pa3znen 3. buosgornueckue 0CHOBBI 18 2 6 9 1
(pu3nyeckoi KyJbTYPbl H CIOPTA
3.1 | buonorudeckre OCHOBBI (PU3NUICCKOM 9 1 3 45 0,5
KYJIBTYpBI U CIIOPTa
3.2 | OGpa3 KU3HU H ero OTpaKECHUE B 9 1 3 4,5 0,5
podecCHOHANTEHOM eI TeNIbHOCTH
4 | Pa3nen 4. [IpodeccnonaiibHo- 18 2 6 9 1
NPUKJIaAHAA Pu3ndeckas
KYJbTYPa M CHOPT
4.1 | O6mas puzndeckast U COPTUBHAS 9 1 3 45 0,5
MOJITOTOBKA CTYJICHTOB B
00pa3oBaTebHOM MpoIlecce
4.2 | dusnyeckas KyJIbTypa H CIIOPT B 9 1 3 4,5 0,5
po(hecCHOHANEHOM NesTENbHOCTH
OakanaBpa
HUTOI'O 72 8 24 36 4

Kazkaplii pa3jesn nporpaMMsbl COCTOUT M3 MOAPA3/1eJ0B U HMeeT CTPYKTYPY:
- nexuuu (wm Teopetnueckuit Paznen);



- mpaktuueckuit Pasznmen (coctouT wu3: MeToauko-mpakThdeckux 3aHsatui (MII3) u ydeOHO-
TPEHUPOBOYHBIX 3aHATHH (TIpodeccuoHaTbLHO-TIPUKIaAHAs puznueckas noaroroska, [T1DIT);

- koHTpoabHbI Paznen (KP).

Teopernueckuii moapasgen GoOpMHPYET CHCTEMY HAY4YHO-NIPAKTMUECKUX U CIEHUAIBbHBIX
3HaHU#, HEOOXOAMMBIX JJIi TNOHMMAHHMA MPHUPOJHBIX M  COLMAIBHBIX  IPOIECCOB
(GyHKIMOHMPOBAaHUS (PU3MUECKONW KyJIbTYpbl OOLIECTBA M JMYHOCTH, YMEHHUS HUX aJalTUBHOIO
TBOPYECKOTO  HCIIOJIb30BAaHUS ISl JIMYHOCTHOTO M NPO(PECCHOHANBHOTO  Pa3BUTHS;
CaMOCOBEpPILIECHCTBOBAHMsI, OpraHU3allluy 3J0POBOr0 00pa3a *KM3HHU NPH BBIIOJHEHUU Y4eOHOM,
poeCCUOHATTLHON M COLIMOKYIBTYPHOM NS TETHHOCTH.

MeToauKO-IPAKTHYECKHE 3aHATHS IIPEIyCMAaTPUBAIOT OCBOECHUE OCHOBHBIX METOAOB U
croco0oB (opMHpPOBaHUS YYEOHBIX, MPO(PECCHOHANBHBIX M J>KU3HEHHBIX YMEHUH W HaBBIKOB
cpeAcTBaMU (PU3UUECKOM KyJIbTYpBI U CIIOPTA.

Ha meTonuko-npakTHyecKux 3aHATHSIX yIENsIeTCs BHUMaHUE:

- OCHOBHBIM Npo0JIeMaM CIIOPTUBHON TPEHUPOBKHU;

- BIMAHUIO (QU3MUECKUX YIPAXHEHUH Ha (popMupoBaHHe MPOoQecCHOHATBHBIX KaueCTB OYyIyIIero
CIELIMAJIMCTa U JIMYHOCTH 3aHMMAIOILErOCs;

- BO3JICHCTBUIO CPEACTB (PU3MYECKOIO BOCIMTAHUS HAa OCHOBHBIE (PU3MOJIOTMYECKHE CUCTEMBI U
3BEHbs ONIOPHO-/IBUraTEJILHOTO anlapaTa 3aHMMAaroIlerocs;

- BOIIpOCaM TPOBEACHMSI COPEBHOBAHUN (MpaBUiIa COPEBHOBAHUM, CHUCTEMa PpO3BITPHILIEH,
orpejiesieHue noodeauTesnen, 000pya0BaHIE U MHBEHTaph).

IIpodeccnonanbHO-IPUKIAAHAsA MOATOTOBKA IIPOBOAUTCA C YydeToM Oynyuiei
po¢eCCUOHATILHOMN IeATEIbHOCTH CTYICHTA.

Y4eOHO-TPEHHUPOBOYHbIE  3aHATHS  0asWpylOTCs HAa  IIMPOKOM  HCIOJIB30BAHUHU
TEOPETUYECKUX 3HAHUH W METOJUYECKUX YMEHHUH, Ha NPUMEHEHUH DPa3HOOOPa3HBIX CPEICTB
(bu3HYECKO# KyIbTYPBHI, CIOPTHBHON M MPO(ECCHOHATBHO-TIPUKIIATHOW (U3HYECKON MOATOTOBKH
CTYJICHTOB.

KonTpoabHblii noapasnes. KpurepueM ycnemHOCTH OCBOEHMsI y4eOHOro marepuasia
SBJISIETCSL OLIEHKA IIPEIOJNABATENsA, YUYUTBIBAIOWIAS PeCYaAPHOCHb NOCEU|eHUA 00A3aMmeIbHbIX
YUEOHbIX 3aHAMUI, 3HAHUI TEOPETUYECKOTO pa3/iesia IPOrpaMMBbl U BBIITOJIHEHNE YCTAHOBIJIEHHBIX
Ha JaHHBIA CEMECTP KOHTPOJBHBIX TECTOB O0IIEH PU3NYECKON U TEOPETUUECKON MOATOTOBKHU IS
OTIENbHBIX TPYIN pa3IM4HOM CIOPTHBHOW HampasieHHocTH. KP BXomuT B mnpakTtudeckue
3aHSTHSL.

4. O0beM y4eOHOH JUCHUILINHBI

Cemectp
Bcero
Bunpr yue6HOI paboThI I cemectp 6 cemecrp
3E Axan. 3E Axapn, 3E Axan.
q. q, q,
OO61mas TpyA0eMKOCTh AUCIUILIHHBI TTO 2 72 1 36 1 36
yueOHOMY IJIaHy
KonTakTHas padoTa — ayiuTOpHbBIC 2 72 1 36 1 36
3aHATHS:
Jlexmm (Jlek) 0,2 8 0,1 4 0,1 4
[TpakTuaeckue 3austus (I13) 1,8 64 0,9 32 0,9 32
Bua kouTpoJs: 3ager | 3auer 3auer 3ager
Beero Cemectp
Bunbt yue6HO paboThI I cemectp 6 cemectp
3E Actp. 3E Actp. 3E Actp.
q. q. q.
OO01mmas Tpy10eMKOCTh JTUCIUATIIHHBI 110 2 54 1 27 1 27
y4yeOHOMY IIaHy
KonrakTHasi pa6oTa — ayquTOpPHbIE 2 54 1 27 1 27
3ansaTus (KP):

10




Jlexumu (Jlek) 0,2 6 0,1 3 0,1 3

[Tpaktrueckue 3ansatus (113) 1,8 48 0,9 24 0,9 24

Bua koHTpoJIs: 3auer | 3auer 3auer 3auer

AHHOTanugA padoyeil NpOrpaMmbl IHCUUIIMHBI
«OCHOBBI 3KOHOMHUKH U ynipasJienusi npoussoacreom» (b1.5.05)

1. Henp AUCHMIUVIMHBI. TOJIY4YEHHE CHCTEMbl 3HAaHUH 00 DIKOHOMHUYECKHUX
3aKOHOMEPHOCTAX  (DYHKIIMOHHUPOBAHUS  TNPOMBIIUIEHHOTO  IPOW3BOJACTBA B  CHCTEME
HAI[MOHAJILHOW JKOHOMHUKH, OOy4eHHE HKOHOMHUYECKOMY MBIIUICEHUIO U HCIOJIb30BAHUIO
IIOJIyYEHHBIX 3HAHUH B IPAKTUYECKOMN ACATEIBHOCTH.

2. B pe3yabrare wu3ydYeHHsl JAUCHMIUIMHBI O0ydYalolMiics 1O mporpaMmme
0akajlaBpUATAa J0JIKEH

Obaadoams cnenyromumu oomekynbTypHbiME (OK), obmenpodeccuonanbapiMu (OITK) u
npodeccnonansubivu (I1K) koMneTeHIUsIMH:

CIIOCOOHOCTBIO HCIOJIb30BAaTh OCHOBBI SKOHOMHYECKHMX 3HAaHUN B Pa3UYHBIX cdepax
nesrenpaocTr (OK-3);

3HamMby:

— OCHOBBI ’KOHOMUKH B Pa3INYHbIX chepax KU3HEACATeIbHOCTH;

— METO/IbI pa3pabOTKH ONEPATUBHBIX U MPOU3BOJICTBEHHBIX IIAHOB;

— METO/Ibl U CIIOCOOBI OIUIAThI TPYAA;

ymems.

— COCTaBIIATh OTYETHI 110 BHINOJHEHUIO TEXHUYECKUX 3a/1aHUN;

— TOTOBUTH HCXOJHBIC TaHHBbIC 7S BbIOOpAa U OOOCHOBAHMSI HAYYHO-TEXHHUYECKHX H
OpPraHMU3alMOHHBIX PELIEHUI Ha OCHOBE IKOHOMUYECKOTO aHAIN3a;

— pa3pabarbiBaTh ONEpaTHBHBIE IUTAHBI PabOT TEPBUYHBIX  MPOU3BOICTBEHHBIX
MOJIpa3/IeJICHU;

enademsn:

— METOJaMHU M HUHCTPYMEHTaMM MpPOBEIEHUS HSKOHOMHUYECKOTO aHaiu3a 3arparT u
PE3YJIBTATOB IEATENBHOCTH IPOU3BOACTBEHHBIX MOIPa3CIICHUN;

— MHCTPYMEHTaMU IUIAHUPOBAHUSI W BBIMOJHEHUS MEPONPUATUA TO MPOU3BOJACTBY
MPOIYKIINH;

3. Kpatkoe cogep:kanue AU CHUINIUHBI

Mopnyas 1. BBegenne. OCHOBBI PBIHOYHOM IKOHOMHUKH

OKoHOMHUYeCKHe MoTpeOHOCTH, Onara M pecypchbl. OOILIECTBEHHOE MPOU3BOACTBO H
SKOHOMMYECKHE OTHOUIeHMs. [Ipon3BOACTBEHHbIE BO3MOKHOCTH OOIIECTBA M 3KOHOMHUYECKHI
BbIOOp. KpuBas mNpoOM3BOACTBEHHBIX BO3MOXKHOCTEH. 3akoH yOBIBaIOIIeW MpeaeabHON
nosiesHocTuM. TpaauninonHas skoHoMmuueckass cucreMa. CoOCTBEHHOCTh: (OpPMBI M HYTH HX
npeoOpa3oBaHus. PpIHOUHBIH MexaHuW3M copoca M mpemioxkeHus. CoBeplleHHas U
HecoBeplIeHHAast KOHKypeHIH. CyIIHOCTh U YCIOBUS BOZHUKHOBEHUS PbIHKA. BU/bI PHIHKOB U UX
cTpykTypa. @yHkiuu pseiHka. ToBap u ero coiictsa. Cnpoc U npeaioxkeHrue Ha poiHke. [lonstue
«@nacTuyHOCTh». CoOBepIlleHHass M HECOBEpIIEHHas KOHKypeHIUH. Monomonus. OJurononus.
[lonsTe  HAMOHANBHOW  DKOHOMHUKH, OCHOBHBIE  MaKpPOIKOHOMHMYECKHE  IOKAa3aTElIH.
[Totpebnenuss u coOepexenus. IlpomsBoactBo, obmen u pacnpenenenue. IloTpebienue,
cOepexxeHre, MHBECTUIIMM TOBapoB M yciayr. duHaHCOBas cUcTeMa M (PMHAHCOBAs MOJUTHKA
obmiectBa. Hanoru u Hanorosas cuctema.

Mopayasb 2. JKOHOMHYECKHE OCHOBBI YIIPABJICHHUS NIPOU3BOACTBOM

[IpeanpusitTie Kak CyOBEKT PBIHOYHOTO XO3SWCTBA. OJKOHOMHUYECKHE 3aKOHBI W
0COOEHHOCTM WX TMpPOSBICHHUS Ha Mpeanpusatud. Ponb  crnenuanucta  XHMHYECKOM
npoMbliieHHoCTH. [Ipeanpusarue B cucteMe peIHOYHON SKOHOMUKH. [Ipeanpusitiue — kak cyObeKT
1 00BEKT MPEANPUHUMATENILCKOM NeATeNIbHOCTU. 3aKoHOAaTeNbHas 0a3a MpeanpuHIMATENbCKON
nesTenbHOCTH. HopMaTUBHO-TIpaBOBBIE aKThl, PETVIAMEHTUPYIOLINE NESTEIbHOCTh MPEATNPUSTHS.
OpraHu3anoOHHO-TIPaBOBbIe  (POPMBI MPEANPUHUMATENLCKON JIeATENBHOCTH M KPUTEPUU UX
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BbIOOpa. POpMBI COOCTBEHHOCTH. BHEIIHSAS M BHYTpEHHssI cpela mpennpuarus. MaTepuaibHo-
TexHuueckas 0Oa3a mpousBojcTBa. ChIpbeBas M TOIUIMBHO-dHEpreThyeckas 0a3a XUMHYECKHX
npou3BoACTB. IIpon3BOACTBEHHAs MporpaMMa M IMPOU3BOACTBEHHAs] MOIIHOCTH TPEANPHUSATHS.
KauecTBO M KOHKYpPEHTOCTIOCOOHOCTh MPOAYKIIUU. DKOHOMUYECKOE 00OCHOBAHUE BHIOOPA CHIPHs
u tormmBa. PecypcocOepexenne. AabTepHATUBHBIE UCTOYHMK CBIpbS U dHEpruu. MartepuaiabHO-
TEXHUYECKHE pecypchl mnpeanpusitusi. OCHOBHbIE MPOU3BOJACTBEHHBbIE (OHABI XHUMHUYECKUX
NPEINpUATHIA: TMOHATHE, Kiaccudukauus U cTpykrypa. I[loHsTHE W CTpPyKTypa, M OLEHKA
OCHOBHBIX cpeJicTB. [loka3aTenu ncnosib30BaHus OCHOBHBIX MPOU3BOACTBEHHBIX (hoHA0B. M3HOC 1
amMopTH3anus, U OleHKa 3()(HEeKTUBHOCTH UCIIOIH30BAHUS OCHOBHBIX IPOM3BOJCTBEHHBIX (DOHIIOB.
BocnpousBoactBo ocHOBHBIX cpeacTB. OOOpOTHBIE CpEACTBa MPEANPUSATUS: TIOHATHE, COCTaB U
cTpyktypa. Hcrounuku (opmupoBanus o0OpoTHBIX cpenactB. OO0paunBaeMoCTh OOOPOTHBIX
cpencTB. MarepuanbpHble 3amachl Ha MpeanpusaTH. TpynoBbeie pecypcsl npennpustus. [lepconan
NPEINPUATHS U €ro CTPYKTypa. DPPEeKTUBHOCTH NCTIOIB30BAHUS IIEPCOHANIA U pabovero BpeMeHH.
[Ipou3BoIUTENBHOCT TPyAa U omiata Tpyaa. Opranuzanus 3apaboTHOH IIaThl HA MPEANPUATHH.
[Tpon3BoAUTENLHOCTE Tpy/Ja: MOHSATHE, NOKA3aTeId U METOAbl u3MepeHus. MHauBuayanbHas u
OOIIeCTBEHHAass  TMPOM3BOJAUTENBHOCT,  TpyAa. Pe3epBbl M (akToOpbl  MOBBIIMICHUS
MIPOU3BOIUTENLHOCTH TpyAa. POPMBI, CUCTEMBI U pa3Mep OIUIATHI TPYy/Ia Ha IPEIAPUSTHH.

Moayab 3. TeXHUK0-9KOHOMHYECKUI aHATU3 HHKEHEPHBIX peleHuil

Jloxompl M pacxoapl Ha TPOU3BOACTBO, W pEATU3AIUI0 TMPOIYKIUU TPEIPUATHS.
W3nep:xku  MpOW3BOJCTBA MPOAYKIUU  (Ce0ECTOMMOCTH), MPHObLUIb, pPEHTAaOEeTbHOCTh U
neHooOpasoBanue. [loHATMe 3arparbl Ha TNPOM3BOJACTBO M PEATH3AIMIO  MPOAYKIIUH
(cebecToumocTs). Bunpl u 3HaueHue kinaccudukanuu 3arpat. CTpyKTypa 3aTpat Ha IPOU3BOJICTBO
U peaM3alMil0 MOPOAYKUMH. TEeXHHMKO-d)KOHOMHYECKHWW aHajlu3 HWHKCHEPHBIX PEIICHUM.
OcoOeHHocTH pacueTa 3aTpaT Ha MPOM3BOACTBO U peaM3alMI0 MPOAYKIHMU B KOMILIEKCHBIX
npou3BojacTBax. OCHOBHBIC IyTH CHIDKEHHS 3aTpaT Ha TPOM3BOJACTBO MPOMYKIHH. J0XOMBI
npeanpusats. [loHsTHE MPUOBUTH U OX0a TPEANPHUITHS, METObl UX pacdera. PeHTabenpHOCTD,
ee BUAbl U MeToNbl pacyeTa. [lyTu moBblieHHUs] TPUOBLITN U PEHTA0EIBHOCTH HA MPEANPUATHUSX.
IlenooOpa3oBanue U LEHOBas MOJMTHKA. LleHa Ha MPOIYKIMIO M MPUHIMIIB IEHOOOPa30BaHUsI.
Bunsl nien. CtpykTypa LieHBl, cucTeMa lieH. B3aumocBsa3u LieH U u3nepxkek. LleHoBast monuTHka.
Pazpabotka meHoBo# crparernn. OUHAHCOBO-KPEIUTHBIE OTHOMICHUS NPEANPHUATHA W CHUCTEMa
Hanoroobnoxkenus. llonsatue, coctaB u CTpyKTypa GUHAHCOB MpennpusaTs. [IpuHIUIBI
HAJIOT000JIOKeH!s. Hanorum M TuiaTexu, yCTaHOBJICHHBIE 3aKOHO/ATEIbCTBOM: BHJIBI, CTaBKH,
00BEKTHI HAJIOr000I0KEHUS M CPOKHU YIUIAThl HAJIOTA B OIOJIXKET.

4. O0beM y4eOHOH JUCIHILJINHBI

B 3aueTHEBIX B akanewm.

Bunel yue6HoI paboThl eANHULAX yacax
OO01masi Tpy10eMKOCTb IMCUMILIMHBI 0 Y4eOHOMY IJIAHY 4,0 144
KonrTakTHas paGora — ayinTOpHbIE 3aHATHUS 1.33 48
Jlextuu (JIek) 0.89 16
[IpakTuueckue 3ansatus (I113) 0.44 32
CamocrosiTtesbaas padora (CP): 1,67 60
KonrtaktHas camocrositenbHast pabora 167 -
CaMocTosTENbHOE U3YUYEHUE PA3AEIOB TUCIUIUIUHBI ’ 60
Bua koHTpoOJIA:
OKk3ameH 1,0 36
KonrtakTHas paboTa — mpoMexyTO4YHast aTTeCTalHs 1,0 0,4
IToaroroBka Kk 3K3amMeHy 35,6
Bua uTOroBOro KOHTpO.IS: JK3aMeH
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B 3aueTHbIx B actp.

Bunsl yueOHoI paboThI €IMHULIAX yacax
OO0masi Tpy10eMKOCTb IMCUMILIUHBI 10 Y4e0HOMY IJIAHY 4,0 108
KonTakTHas padora — ayIMTOPHbIE 3aHATHSA . 1.33 36
Jlexuuu (Jlek) 0.89 12
[Ipaktrueckue 3ansatus (113) 0.44 24
CamocrositesbHas padora (CP): 1.67 45
KonrtaktHas camocrositenbHas pabora 167 -
CamocTosTeNnbHOE U3YYCHUE Pa3IeiOB JUCIUTUTHHBI ’ 45
Bun koHTpOJIA:
DK3aMeH 1,0 27
KonrtakTHas paboTa — mpoMeXyTOYHAs aTTECTAIHS 1,0 0,3
I[MoaroroBka K IK3amMeHy 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH

AHHOTaNuA padoyeil MPOrpaMMbl AHCUUIIMHBI
«Maremartuka» (b1.5.06)
1. ean 4 32124y AUCHUUILJIMHBI

Heas aucHUMUIMHBI — (HOPMUPOBAHHE Yy CTYACHTOB CHCTEMBI OCHOBHBIX IOHSITHH,
UCIOJIb3YEMBIX [UJISl MOCTPOCHHS BaKHEHIIMX MaTeMaTHYeCKHX MOJENeld, U MaTeMaTHYeCKHX
METOOB ISl ONTUCAHUS PA3TUIHBIX XUMHUKO-TEXHOJIOTHIECKUX MTPOIECCOB. .

3agauu JMCHUIIMHBI - CO3/aHHE (PYHIAMEHTAILHOM MaTeMaTH4YecKoll 0a3bl, a TaKxke
pPa3BUTHIO HAaBHIKOB MAaTEMaTHYECKOTO MBIIUICHUS M HWCIOJNB30BAaHMUA UX I PEHICHUS
MPAKTUYECKHX 3aJ1au.

Pabowas mporpamma mucnmruimHb «MaTeMaTHKa» COCTaBJIeHa B COOTBETCTBHU C
PEKOMEHIAlUAMUA METOANYECKONH KOMUCCHU Y HAKOIIJICHHOTO OMBITA MPENo/IaBaHusl IUCIUTUTHHBI
kadpenport Beicmierr Marematnku PXTY um. J[.M.Menneneea. Ilporpamma paccuutana Ha
U3yueHHe Kypca B TEUCHHE TPeX CEMECTPOB.

2. TpeboBanus K pe3yJbTaTaM 0CBOEHHUS THCHHUIIHHBI

Wzydenne nucuurinasl «MaTeMaTHKa) MpU MOATOTOBKE OakajlaBpOB MO HAMpPaBICHHUIO
22.03.01 MarepuajioBeJleHHe ¥ TEXHOJOTHMM MATEPHAJIOB, MpPOPWIb MOATOTOBKU -
«MartepuajioBeleHHe W TEXHOJOIMH HAHOMATEPHUAJIOB W HAHOCHCTEM» HAIPAaBJICHO Ha
MPUOOPETEHUS CISTYIOIINX KOMIIETEHIIHIA:

2.1. O6uenpodeccuoHanbHbIE:

- TOTOBHOCTHb MpPHUMEHATHh (DyHIaMEHTaIbHbIE MaTeMaTHYECKHWE, €CTECTBEHHOHAyYHBIE U
oOIIIeMHXEeHEPHBIE 3HAHUS B ipodeccroHambHoi aesTenbHocTn (OITK-3).

B pe3yabTare n3yyeHusi IMCHUIIMHBI CTYAEHT T0JIKEeH:

3HATH:

- OCHOBBI M PepeHIINATBHOTO U UHTETPATBHOTO
ucuucneHus, tuddepeHanbHbIX YpaBHEHUH

—MaTeMaTHYECKUEe TEOPHH M METOJBI, JIe)Kallhe B OCHOBE MOCTPOCHHS MaTeMaTHYECKUX
MOJICNEH;

— OCHOBBI IPUMEHEHUS] MATEMaTUYECKUX MOJIeNeil U METO/I0B.

yMeThb:

— BBIOMPATh MaTEMATUIECKHE METO/BI, PUTOTHBIC TSl pEIICHHsI KOHKPETHOW 33]1auu;

—MCTIOJIb30BaTh MAaTEMAaTHYECKHE TMOHSTHS, METOIbI M MOJIENH IS ONHCAHHS Pa3INIHBIX
IIPOLIECCOB;

- BBISIBJIATh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, JeXKalllue B OCHOBE
KOHKPETHBIX MPOLIECCOB;

— MCII0JIb30BaTh OCHOBHBIE METO/IbI CTATUCTUYECKOI 00pabOTKH JaHHBIX;
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—IPUMEHATh MaTEMaTUYECKUE 3HAHNUS HAa MEKIUCIUIUIMHAPHOM YPOBHE.

BJIaJIeTh:

—OCHOBaMHU (DyHIIAMEHTAJbHBIX MAaTEMAaTUYECKUX TEOPHA M HaBBIKAMHM HCIOJIb30BaHUS
MaTEeMaTUYECKOro anrmapara.

3. Cozep:xaHue pa3/iesioB JHCHUIIMHBI

1 CEMECTP

Beenenme. Ilpenmer um meroabl marematuku. OnucaHue OCHOBHBIX pa3felioB Kypca.
CtpyKTypa Kypca v npaBujia pEHTUHTOBOM CUCTEMBI.

Pa3nen 1. DiemeHTHI ajredpsbl.

YuciioBble MHOXKECTBA, KoMILIekcHbIe uncia. Onpenenutenu |l u 11l mopsakos. BekTopsr:
OCHOBHBIE TIOHATHUS, CKAJIPHOE, BEKTOPHOE M CMEIIAHHOE IIPOU3BENEHUS BEKTOPOB.
AHanuTHuecKas TeoMeTpHs: IpsiMasi Ha III0CKOCTH, KpuBble || mopsiika. Matpuubl: gelicTBUS Hax
MaTpUllaMH, TMpPHUBEJICHHE K CTyNeHYaToMy BHIy M Buay laycca. Panr marpuinsl. OGpaTtHas
marpunia. Teopema Kponekepa-Kamemnu. Pemenne cucrem JMHEHHBIX —anreOpandecKux
ypaBHeHuid. CoOOCTBEHHBIE YHcia U BeKTOphl. KBagparuunsie popmsl.

Pasnen 2. ®ynxkunusi ognHoii mnepemenHou. Ilpemen ¢ynxkuun. HenpepbiBHOCTH
pynxuumn.

Oynkuusa. CrnocoObl 3aanus (GyHKIMU. DneMmeHTapHble QyHkuuu. [Ipenen gpyHkuuu B
touke. OpnHOCTOpOHHHME Tpenensl. IIpenensl Ha OECKOHEYHOCTH. bBECKOHEYHO Manble |
O6eckoHeyHO Ooiblune (YHKLUHU, UX CBOMCTBA M B3aUMOCBs3b. OCHOBHBIE TEOPEMBI O Ipejiesiax.
[lepBbiii M BTOpOW 3ameuarenbHble Mpenenbl. HenpepblBHOCTH (PYHKIMM B TOYKE U Ha
npomexxyTke. CBoiicTBa (pyHKIMI, HENPephIBHBIX HAa OTpe3Kax. Touku pa3pbiBa (QYHKIUU U UX
KJIacCU(pUKaLUs.

Pazpnen 3. lu¢pdepenunanbHoe ucHUCIeHNEe PYHKIIUM OJHOH NepeMeHHOM.

[TpousBomHass (GyHKIHMH, €€ TEeOMETPHUYCCKHA M MEXaHWYECKUW CMBICI. Y paBHCHUS
KacaTenbHOW M HopManu. llpaBuna auddepenunpoBanus. Tabauma OCHOBHBIX IMPOU3BOAHBIX.
HuddeperuupyeMocTs (QYHKIUU: OINpENeIeHHEe, TEOPEeMbl O CBS3H HENPEPHIBHOCTH H
muddepeHpyeMocTH QyHKIMHM U ¢ CyIIeCTBOBaHHEM Npou3BoAHoH. Juddepenuman pyHkuuu:
omnpeznenenue, cpoictBa.  [IpousBomHas  cimoxkHOM — (QyHKUuMU.  OCHOBHBIE  TEOpPEMBI
muddepennmanboro ucuucnenus: Poms, Jlarpanxka, Komm. IpaBuno Jlomurans (packpsiThe
HeomnpezeneHHocTel).  [Ipow3BoaHbIE  BBICHIMX  HOPSAAKOB.  MOHOTOHHOCTh  (DYHKUUU:
orpeJieieHue, HeoOXOAMMBbIE M JOCTATOYHBIE YCIOBHUS. ODKCTpeMyM (YHKIMM: OIpeelieHue,
HEO0OXOJIMMBbIE U JOCTAaTOYHbIE YCIOBMS. BBIMYKIOCTh, BOTHYTOCTh M TOYKU Ieperunda rpaduxa
GyHKIMU: OIpenesieHusl, He0OX0AUMBIE M JOCTAaTOYHbIE YCJIOBUSA MX cymiecTBoBaHus. OOmias
CX€Ma UCCJIeIOBaHMs PYHKIMH, TOCTPOEHNE UX IpadUKOB.

Pa3nen 4. UaTerpanbHoe ucyucjieHne pyHKIMU OHOM NepeMeHHOI.

[TepBooOpa3znas ¢ynkuus. HeompeneneHHblii uHTErpal U ero cBoicTBa. TaOnuia
OCHOBHBIX MHTETPAJIOB. METO/Ibl MHTETPUPOBAHMSI: HETOCPEICTBEHHOE MHTETPUPOBAHUE, METOL
MO/ICTAHOBKH, WHTEIPUPOBAHME IO YacTAM, MHTEIPUPOBAHME pPALMOHAIBHBIX JApo0eH,
UHTETPUPOBAHUE  HEKOTOPbIX  HMPPALMOHAIBHBIX M TPUTOHOMETPUYECKHX  (YHKLHUH.
OrnpenenieHHBI MHTETpall, €ro reoOMETPUYECKHUH CMBICI, €ro CBOWCTBa. Teopema O cpemaHeM
3HayeHuu. @opmyna Herlorona-JleliOnuna. 3aMeHa epeMEeHHON U MHTETPUPOBAHKE MO YaCTSAM B
OTpe/ieIeHHOM HHTerpaie. Beluncienue miomaaen miockux Guryp u o0beMoB TeJ BpaIIeHUs C
MIOMOIIBIO OTIpe/ielIeHHOro MHTerpana. HecoOCTBEHHbIE WHTErpajbl: OIpeJesieHHs, CBOWCTBA,
METO/Ibl BHIYUCIICHUSI.

2 CEMECTP

Paszpnen 5. {u¢pepenunanbHoe ucHUcIAeHHe PYHKIUI HECKOIBbKHX NIePpEeMEHHbIX.

OyHKIMU ABYX M Oojiee NMEPEeMEHHBIX: OINpe/eleHue, 00JIacTh OmpeeNeHus, 00JacTb
CYLIECTBOBAHMSI, T€OMETpUYECKas HHTEpHpeTanusi, JUHUM YPOBHS, M IOBEPXHOCTHU YPOBHS.
IIpenen ¢yHkiuu B Touke. YacTHble MPOM3BOAHBIE (HA MpUMepe (YHKLIHU JIBYX MEPEMEHHBIX).
Hudbdepennmpyemocts  QyHKIIUU: ompeneneHue,  CBI3b  AUPGEPEHIIUPYEMOCTH  C
HENPEPBIBHOCTBIO M C CYIIECTBOBAHMEM YAaCTHBIX IPOM3BOJAHBIX. JlOCTaTOYHBIE YCIIOBHSA
mupdpepenuupyemMoct  QyHkuuu. JupdepeHunpyeMocTb  CIOXKHOM  (QYHKIMH, TOJHAs
npousBoaHas. Juddepenuman QyHKIMM  ABYX ~ HEPEMEHHBIX, €ro  HWHBAapPUAHTHOCTb.
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HuddepenurpoBanne (yHKIMM OJHOW M JBYX TIEPEMEHHBIX, 3aJaHHON HesBHO. YacTHbIe
Ipou3BOAHBIE U au(depeHIranbl BhICIIMX HOPsAKOB. Teopema O paBeHCTBE CMEIIAHHBIX
NPOU3BOAHBIX (U1 (QYHKIMH JBYX MEPEMEHHBIX). AHATUTUYECKHHA MPHU3HAK TIOJHOTO
muddepennnana. [IponzBosHas 1o HalpaBICHUIO: OINpenesieHue, GpopMyia 1Jis €€ BbIUUCICHHUS.
I'pagueHT M ero CcBOWCTBA. OKCTpEMyMBI (YHKIMH JABYX IIE€PEMEHHBIX: OIPEACICHNUS,
HE00XOAMMOE M JIOCTaTOYHOE YCJIOBMS CYIIECTBOBAHMS 3KCTpEMyMa. Y CJIOBHBIH 3KCTPEMYyM:
OIIpEe/ICJICHUE, METOAbl HAaXOXAECHHUS TOYEK YCIOBHOI'O 3KCTpeMyMa (IpsIMOM METOX U METOJ
MHoxuTenei Jlarpanxka). Hanbosbiiee 1 HanMeHblllee 3HaU€HUST (PYHKLUU JIBYX NEPEMEHHbBIX B
3aMKHYTOU 00JIacTH.

Pa3zgean 6. KpaTHbie MHTErpaibl.

JIBOMHON WHTErpall: OINpEIEICHUE, T€OMETPUYECKUI CMBICI, CBOWCTBAa. Teopema o
CpeJHEM 3HA4YCHHHM [BOMHOIO HHTEerpana. BprumcieHue IBOMHOrO HHTErpaiza B JIE€KapTOBOU
CUCTEME KOOpJAMHAT. BbIYKMCIIEHME [BOMHOIO HUHTErpaja B IIOJSIPHOM CHUCTEME KOOpIUHAT.
WNuterpan Diinepa - Ilyaccona. IlpunokeHuss JBOMHOTO MHTErpajia: BBIYMCICHUE ILIOMIAAN
IUTOCKOM 001acTH, 00beMa IUIUHAPHYECKOTO Tela, TUIOIMAAN MOBEPXHOCTH, MACCHl IIACTUHKHU C
33JaHHOM IUIOTHOCTBIO, KOOPIMHAT LEHTpAa TsKECTH IUIACTUHKU. TpOMHOM HMHTErpai:
orpezeneHue, GU3NICCKUN U TEOMETPUUYCSCKUN CMBICT, CBOMCTBA, TEOpEeMa O CpeIHEM 3HAYCHHH
TPOWHOIO MHTErpaja. BrluuciieHne TpOHHOro MHTErpana B JIEKapTOBOM CHUCTEME KOOpAMHAT, B
LHMIMHIPUYECKUX U ceprueckux KoopauHarax. [IpunokeHus TpoHOro MHTErpaja: BbIUUCICHHE
o0beMa, Macchl Tela C 3aJaHHOM IJIOTHOCTBIO, KOOPJMHAT LIEHTPA TAKECTH Teja.

Pa3pnen 7. KpuBoJimHeiiHbIe M TOBEPXHOCTHbIEC HHTEIPAJIbI.

KpuBonuHelHblli MHTErpan IO KOOpJAMHATAM: oOmpenesneHue, (U3NYECKUH CMBICI,
CBOHCTBa. Bprumcnenne KpuBONMHEHHOTO MHTErpana. dopmyna JUisi BIYUCICHHS PaOOThI MPH
IIEPEMEIIEHUN MAaTEPHAIbHON TOYKU B CHJIOBOM II0OJIE BJIOJIb HEKOTOporo nytu. @opmyna I'puna
JUI BBIYMCIICHUS KPUBOJMHEHHOrO MWHTErpaja I0 3aMKHYTOMY KOHTYypy. HesaBucumoctsb
KPUBOJIMHEWHOTO MHTErpaja OT MyTH MHTEIPUPOBAHUSA: HEOOXOAMMOE M JIOCTATOYHOE YCIOBHE
HE3aBUCUMOCTH, KpUTepHil HezaBucuMocTH. [loTeHnnanpHoe mose, moTeHuuanbHas GyHKIUS U ee
BBIYMCIICHWE. BpIUKMCIEHHE KPUBOJIMHEMHOIO  MHTErpajga, HE 3aBUCALIETO OT  IIyTH
uHTerpupoBanus. [IoBepXHOCTHBIN MHTErpai: onpeneneHue, GU3NIECKUil CMBICH, BBIYUCIECHUE B
NEeKapTOBO cucteme koopauHat. Teopema ["aycca-Octporpaackoro. @opmyna Ctokca.

3 CEMECTP

Pasznea 8. {uddepenuuaibubie ypaBHeHUS NEPBOro MOPAIAKA.

Juddepenumanbaple  ypaBHEHHs:  ONpeAelieHHe, MOpSIOK, pelleHHe, Teopema
CYLIECTBOBAHMS M €IMHCTBEHHOCTU pemieHud. 3anada Kommu. duddepeHunanbable ypaBHEHUS ¢
paszaenstomuMucs nepeMeHHbIMU. OTHOPOJHbIE YpaBHEHHUs |-To mopsi/ika: onpeeneHre U METO
pemienus. JluHeliHple ypaBHEHHUS |-To mopsjka: ompeesieHue U METOJ pelleHUs. YpaBHEHUs
bepuynnu: omnpenenenue u meron pemienus. JuddepeHunanbHble ypaBHEHUS B IOJHBIX
muddepeHnnanax: onpeneieHue U MeTo1 peteHus. IHTerpupyoomuii MHOXKHUTENb: ONpeiesieHuE,
CBEJIEHHE K YPaBHEHHIO B MOJIHBIX UG depeHIanax ¢ MoMOIIbI0 HHTETPUPYIOLIET0 MHOKHUTEIIS.

Pa3znen 9. luddepennuaibubie ypaBHEeHHs] BTOPOro MOPsAKA.

Juddepenunanbable ypaBHEHUST BTOPOro MOPSIIKA, JOMYCKAIONMEe MOHMKEHUE MOpsaKa.
Jluneitnole nuddepeHInanbHble YpaBHEHUSI BTOPOTO MOpsAKa: ONpeNeNeHHe, OAHOPOJHBbIE U
HEOJJHOPOHbIE JIMHEelHbIe ypaBHeHUs. CBolicTBa pemeHuid. JInHeliHas He3aBUCUMOCTD (DYHKIIUH.
Onpenenurens BpoHnckoro u ero cBoiictBa. Teopembl 0 CTpYKType OOIIMX pelIeHUH JTMHEHHBIX
OJTHOPOJHBIX M JIMHEHHBIX HEOJHOPOIHBIX AHU(DdepeHInaNbHBIX ypaBHEHUNH BTOPOTO MOpsAKa.
OyHIaMeHTaIbHas CUCTEMA PElIeHU JTMHEHHOr0 OAHOPOJHOTO AU PEepeHInaNbHOIO YPaBHEHUS
BTOpOro nopsaka. JIuneitHole oqHOpoaHbIe AU depeHnalbHble YPaBHEHHSI BTOPOrO MOpsiAKa C
MOCTOSIHHBIMHM KO3 pUIMeHTaMu: MeToH Diiepa Ui peuieHus 3THX ypaBHeHUU. JIuHelHble
HEOJHOpOAHbIE U depeHanbHble  ypaBHEHHUS  BTOPOrOo  MOpPSAAKAa C  MOCTOSHHBIMHU
koadduLeHTaMi: METOJ MMoA0Opa YacTHOTO pEIIEHUS 3TOr0 YpaBHEHHUS C MpPaBOW YacThiO
CHELMAJILHOTO BHJAa W  METOJ BapualUMu IPOU3BOJBbHBIX IOCTOSHHBIX. JIMHElNHBIE
muddepeHanbHble  YpaBHEHHUs] N-rO TOPSAKAa: CBOMCTBA pEIIEHUM, TEOPEMBbI O CTPYKTYpe
o01iero pemeHus. AJITOPUTM TOCTPOEHUSI OOILIEro penieHus JuHeHHoro audQepeHnnanbHOro
ypaBHEHMsI N-To NOpsiAKa ¢ MOCTOSHHBIMU KO3 (PUIIMEHTAMHU.

15



Pa3nes 10. Cuctremsl 1updepeHIHATBHBIX YPABHEHH.

Cuctembl JHHEHHBIX TU(QPEPEHIMAIBHBIX YpaBHEHUW TIEPBOTO TOPAJKA, PEIICHUE
METOJIOM HCKIoUeHUs. CHCTeMbI IMHEHHBIX AU PEpeHIINATbHBIX YPABHEHUH IIEPBOTO MOPSIKA,
METOJi BapualUU IPOU3BOJIBHBIX MOCTOSHHBIX. CUCTEMbI JIMHEHHBIX OJHOPOJHBIX YpPaBHEHMI
MEPBOrO TMOpPsAKA C TOCTOSHHBIMU Kod(duumentamu, meron Oinepa. CucTeMbl JTUHEHHBIX
HEOJTHOPOAHBIX MU depeHIIMATBHBIX YPaBHEHHH ¢ MOCTOSHHBIMU KO3 QULlneHTaMu.

Pa3nen 11. YuciaoBble 1 pyHKIHMOHAJIBHBIE PSIAbI.

YucnoBble psAbl: OCHOBHBIE TIOHSATHS, CXOAMMOCTb paAna. HeoOXxoaumblil mpuU3HAK
cxoaquMmoctu psiga. CpoiicTBa cxomsdumuxcss psjaoB. JlocTarouyHble MPU3HAKK CXOJUMOCTH
3HAKOIOJIOKUTENIbHBIX PAJAOB: HMHTErpalibHbI Npu3Hak KomwM; Npu3HAaKu CpaBHEHUS PSIOB;
npu3Hak [lanmamOepa; paaukanbHbii npusHak Kommu. Psael upuxiie. 3HaKOYEpEAYIOMUNACS PSII:
onpezaenenue, npusHak JleiOHuna. AOCONIOTHAs M YCIOBHAas CXOAMMOCTH 3HAKOIEPEMEHHBIX
psanoB. OyHKIMOHaNbHBIE psAbl. CTENEHHBIE PsAIbI: ONpeiesieHue, Teopema AOels, UHTEepBal
CXOJIMMOCTH, paanyc cxoauMocTu. CBoOMCTBa cTeneHHbIX pAnoB. Psaael Teisiopa u Makiopena:

v v n
omnpeaecieHue, yCjIoBUsI CXOOUMOCTH psaa Teitnopa Kk UCXOqHOU (byHKuI/II/I. Jlemma “mL -0 A
n!

VX € R. JloctaTo4HbIe YCIOBHS CXOAUMOCTH psifa Teinopa. AJroput™M paszinoxeHust GyHKIUA B
pan Maknopena. OcHOBHBIE pasjioxkeHus (QyHKumit: €, SINX, COSX, In(L+ x), (l+ X)n,
arctgx, arcsinx B psn Maknopena. Pasnoxenne ¢ynkuuii B psa Teiinopa ¢ mOMOLIBIO

OCHOBHBIX pazioxeHHid. [IpuMeHeHHe CTeNeHHBIX pAAOB: NPUOIIKCHHBIE BBIYUCICHUS,
npuOIMKeHHOe pemenne T epeHInaIbHBIX YpaBHEHHH.

4. O0beM y4eOHOMH JUCIHILINHBI

CemecTtp
Bupa yueoHol padoThI Bcero 1 2 3
ry P AKkan. Axkan. 3E Akan. 3E Axkan.
3E 3E
Y. q. q. Y.
DAL WSO 15 | 540 | 5 | 180 | 4 | 144 | 6 | 216

JTUCIHUIIINHEI

Konrakrnas pagora — 53 | 193 | 1,78 | 64 | 178 | 64 | 1,78 | 64
AYJAUTOPHLIC 3AHATHUA:

Jlekuuu 2,65 96 0,89 32 0,89 32 0,89 32

[Tpaktuueckue 3ansatus (I113) 2,65 96 0,89 32 0,89 32 0,89 32

CamocrosiTesibHas padoTa 7,7 276 3,22 116 1,22 44 3,22 116

KonraktHas camocTosTeIbHAs

pabota 0,4 0,4 0 0
7,7 3,22 1,22 3,22
CamocrosiTenbHOE U3yUYEHHE 2756 1156 44 116
pa3zieNoB AUCITUTUINHBI
Bup xontpoJssi — 3auer ¢ + +
OleHKOi
Bua kouTpoJisi — IK3amMeH 2 712 1 36 1 36
KonTakTHas padora —
NPOMEKYTOUYHAS 0,8 0,4 0,4
aTTecTranus 2 1 1
IToaroroBka K 3K3aMeHy. 71,2 35,6 35,6
3auer ¢ IK3amMeH JK3aMeH
Bua uTOoroBoro KOHTpoJIA: P—
Cemectp
Bun ydyeoHoii padoTsl Beero L 2 3
3F AcTp. 3K Actp. 3E AcTp. 3E Actp.
q. q. 9. q.
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DAL ARG 15 | 405 | 5 | 135 | 4 | 108 | 6 | 162

JIUCHHUILINHBI

Konrakrnas padora — 53 | 1431 | 1,78 | 48,06 | 1,78 | 48,06 | 1,78 | 48,06

ay/INTOPHBIE 3AHATHSI:

Jlexuuu 265 | 7155 | 0,89 | 24,03 | 0,89 | 24,03 | 0,89 | 24,03

ITpaktnueckue 3ansatus (113) 2,65 | 71,55 | 0,89 24,03 | 0,89 | 24,03 | 0,89 | 24,03

CamocTrosiTeJIibHAasi pa6oTa 7,7 | 2079 | 3,22 | 86,94 | 1,22 | 32,94 | 3,22 | 86,94

KourakTHas 03 03 0 0

CaMOCTOSTENIbHAs paboTa 77 ' 399 ’ 199 399

CamocTosiTeIbHOE U3YUCHHE ' 207.6 ' 86.64 ' 3294 ’ 872

pa3zieJIOB TUCIUILUTMHBI ! ' ' '

Buj xourpoas — 3ader ¢ + +

OIIEHKOH

Buja konTpoJisi — Ik3aMeH 2 54 1 27 1 27

KonTakTHasi padora —

NMPOMEKYTOYHAsI 0,6 0,3 0,3

arrecramus 2 1 1

IMoaroToBKa K IK3aMeHY. 53,6 26,7 26,7
3auer ¢ IK3aMeH IK3aMeH

Bujx UTOroBOro KOHTpOJIS: OIIeHKOI

AHHOTauus padoyeii MporpaMMsbl JTMCHUTLIMHBI
«O6masi u Heopranuveckasi xumus» (b1.5.07)

1. Heap AMCHUNIMHBI — TPHOOPETEHUE 3HAHWUM M KOMIICTCHIWH, (OPMUPOBAHUE
COBpPEMEHHBIX MPECTaBICHUN B 00JaCTH TEOPETUIECKUX OCHOB XMMHUU U XUMUHU SJIEMEHTOB.

2. B pe3yabTare u3yyeHHs] JUCHUILUIMHBI 00y4Yaloluiicsl Mo mporpamMme GakajiaBpuarta
JOJIZKEH

Obnadams CIENYIOUTUMA KOMITETCHIIHSMU:

— CIIOCOOHOCTBIO MCIOJIb30BaTh B MPO(PECCUOHATBHON NEATEIBHOCTH 3HAHUS O MOJIXOAAX U
METOAAaX TOJYYCHUsI PE3yIbTaTOB B TEOPETHUYECKHX M OSKCIIEPHUMEHTAIBHBIX HCCIEOBAHUSIX
(OIIK-2);

—TOTOBHOCTBIO TPUMEHSTH (PyHIaMEHTaJIbHBIE MaTEMAaTUYECKHE, SCTeCTBEHHOHAYYHBIC U
o0LIeHH)KeHEPHbIC 3HaHU B TIpodeccroHanbHoil aestenpHocTr (OITK-3).

3uams:

— 3JIEKTPOHHOE CTPOCHHE aTOMOB U MOJIEKYIT;

— OCHOBBI TEOPUH XUMHUYECKON CBSI3U B COSIMHEHMIX PA3HBIX THIIOB, CTPOCHHE BEIIECTBA B
KOH/ICHCUPOBAaHHOM COCTOSIHUH;

—OCHOBHBIE 3aKOHOMEPHOCTH TPOTEKAHUS XUMHUECKHUX MPOIECCOB M XapaKTEPUCTHKU
PaBHOBECHOI'O COCTOSIHUS;

— METO/JIbI OTIMCAHMS XUMHUYECKIX PABHOBECHH B PaCTBOPAX DIIEKTPOIIUTOB,

— CTpOEHHE U CBOMCTBA KOOPAMHALMOHHBIX COEIMHEHUH;

—TIOJTy4YEeHUE, XUMHUECKUE CBOMCTBA MPOCTHIX M CJIOXKHBIX HEOPTaHMYECKUX BEIIECTB.

Ymemo:

— BBINIOJHATH OCHOBHBIE XWMHYECKHE ONEpAIfH, OIPEIeNATh TEPMOJMHAMUYICCKHE
XapaKTEPUCTHKH XMMHUYECKIX PEaKIUil 1 PaBHOBECHBIE KOHIIEHTPAIIMH BEIIECTB;

— HCIIOJIb30BaTh OCHOBHBIE XWMHUYECKHE 3aKOHBI, TEPMOJMHAMUYECKHE CIPAaBOYHBIC
TaHHBIE ISl pelIeHus Tpo(ecCHOHANBHBIX 33134,

— TPOTHO3UPOBATh BIMSHUE PA3IMYHBIX (PAKTOPOB HAa pABHOBECHE B XHUMHMYECKHX
PeaKIHsIX.

Bnaodemy:
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— TEOPETUYECKMMHU METOJAMHU OIMCAHUS CTPOEHHS M CBOMCTB IPOCTBIX M CIOXHBIX
BEILIECTB HA OCHOBE JIEKTPOHHOI'O CTPOEHUS UX aTOMOB U MOJIOKEHHUS B IEPUOANYECKON CUCTEME
XUMHUYECKUX 3JIEMEHTOB;

— OCHOBHBIMU HaBbIKaMU pabOThl B XUMUYECKO J1abopaTopuu;

— DKCHEPUMEHTAJIbHBIMH METOJaMHU ONpEACICHHS HEKOTOPBIX (DU3UKO-XUMHUYECKUX
CBOMCTB HEOPTraHUYECKUX COETUHEHUI.

3. Kpatkoe cofep:kanue AU CUUIIUHBI

Pazoen 1.1lpuHIMATBI XUMUT

1.1 Ctpoenue aroma.
BonnoBbeie cBoiicTBa MaTepualbHBIX O0BEKTOB. YpaBHeHue jne bpoinsa. CooTHouieHue
HeonpeneneHHoctel I'eizenoepra. [lonsTre o KBaHTOBOM MexaHuKe U ypaBHeHUH [lIpeaunrepa.

1.2 [leproauueckuii 3aK0H U EPUOANYECKAsE CUCTEMA.

CoBpemenHass (GpopMyIupOBKa MEPUOANYECKOTO 3akoHa. lleprouueckas cucrema M ee CBs3b CO
CTPOCHHEM aTOMOB. 3allOJIHEHUE JJIEKTPOHHBIX CIOEB M O0OJI0OYEK aTOMOB B MEPHUOTUYECKOM
cucteme 3neMeHToB [.J. MeHaeneena.

1.3 OkucnuTenbHO-BOCCTAHOBUTEIBHBIE MTPOLIECCHI.

Crenenn okucieHus. BaxHeWIue OKUCIUTENIM ¢ BOCCTAHOBUTENM. BakHelmme cxeMbl
MIPEBPALICHUS BEILIECTB B OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUAX.

1.4. Xumudeckas CBSI3b U CTPOCHHE MOJIEKYJI.

KoBasieHTHast CBs3b, OCHOBHBIE IOJIOKEHUS METOJla BAJICHTHBIX CBs3e. PaccMoTpeHue cxem
MEpeKpPBhIBaHUSI aTOMHBIX OpOuTasNiell mpu 00pa3oBaHWMU CBs3eH B MoseKynax. | mOpuamsanus
BOJTHOBBIX (DyHKIMK. OCHOBHBIE TOJIOKEHUS METOJa MOJEKYJApHBIX opoutaneit (MO JIKAO).
Meton I'mmecnin.O0mue cBeleHHS O  KOMIUIGKCHBIX — COCIUHEHHMSX, UX CTpPOCHHE.
MexMonekyisipHas U BHYTPUMOJIEKYJISIpHAsE BOJAOPOIHAs CBs3b. MIOHHAs CBSI3b KaK IpeebHbIN
cillydail KOBaJIGHTHOM cBsizu. OOIIME NpPEICTaBIECHUS O MEXMOJEKYJISIPHOM B3aUMOAECHCTBUMU:
OPHUEHTALIMOHHOE, MHAYKIIMOHHOE, JUCIIEPCUOHHOE B3aUMOICHCTBHS.

1.5. TlonaTre 0 XUMUYECKON TEPMOTUHAMUKE.

TepmoaunamMuyeckue (QYHKIMHA COCTOSHHUS (XapakrepucTuueckue GyHKUUHM). BHyTpeHHsS
SHEPrusl U DHTANBIUSA, UX (QU3NUECKUM CMBbICI. TepMOXMMHS U TEPMOXHMMHUYECKHE YpaBHEHHUS.
3akoH ['ecca u cnenctBust u3 Hero.lloHsTHe 00 >HTpoONUM, aOCONIOTHAS SHTPONMS U CTPOEHUE
BelecTsa. MI3MeHeHne SHTPONNY B Pa3JIMUHBIX MPOIECCaX.

1.6. [TonsiTHe 0 XUMUYECKOW KMHETUKE. XUMUYECKOE PaBHOBECHE.

OpHocTamuiiHBIE W CJOXHBIE pEakUUU. 3aKOH JeHcTByroIMX Macc. KoHcTaHTa CKOpOCTH
peakuuu. MOoNeKkylIIpHOCTh M TOPSAAOK pPEaKIMHU. 3aBUCUMOCTb CKOPOCTH pEaKlIHUU OT
TEMIIEPATyphl; SHTAIBIUSA aKTUBAL[MU. | OMOTE€HHBIN U T€TEPOTreHHBIN KaTaJIN3.

HctunHOe 1 Kaxyleecs paBHoBecus. KoHcTaHTa xumMHuueckoro paBHoBecus. DHeprus ['uboca, ee
CBS3b C OJHTpONUENH M HHTanbnued. Puznyeckuil cMbici 3Hepruu ['nbbca. DHTpONUNHBIA U
SHTANBNMKUHBIA (akTopsl mpomecca. CBsa3p AG’r ¢ KoHCTaHTOW paBHOBecus. CMerieHue
XUMHUYECKOTo paBHOBecus, npuHuui Jle-llarense — bpayna.

1.7. PactBopsl. PaBHOBECHS B pacTBOpax.

IIporecchl, compoBoXkarole 00pa3oBaHUE KHUJIKUX HCTUHHBIX PAaCTBOPOB HEAJIEKTPOJIUTOB M
3IEKTPOJINTOB. ACCOLIMUPOBAHHBIE U HEACCOLIMMPOBAHHBIE AJIEKTPOJIATHI. CTENEHb UCCOLNALIAH.
Koncranta nuccommanuu. PaBHOBecne B cHcTeMe, COCTOSAIIEH W3 HACBIIIEHHOIO pacTBOpa
MaJopacTBOPUMOIO 3JIEKTPOJINTA U €ro KpUCTAUIoB. PaBHOBecuMe B PAacTBOpax KOMIUIEKCHBIX
coequHEHNI. PaBHOBECHE TuccolManny BOJbl, HOHHOE MTPOU3BENECHNE BOJBI U €0 3aBUCHUMOCTb
ot temneparypsl. lkana pH. 'naponns conei.

Pazoen2. Heopranmdeckas Xumust

2.1.Xumus S-3neMeHTOB. 2.2. XUMus P- 2JIEMEHTOB.

Bonopon-nepBslii 3J€EMEHT NEPUOJUYECKONM CHUCTEMBI, €r0 JABOMCTBEHHOE IIOJIOXKCHHE.
Onementsl 1 - 2 u 13 - 18 rpynn nepuoaudeckoi cuCTeMbl. 3aKOHOMEPHOCTH B HM3MEHEHHH
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ANEKTPOHHBIX KOH(QUTYpAlMiA, BEIUYUMH PATUYCOB, OICKTPOOTPUIATEILHOCTH W JHEPTHH
HMOHU3ALMK aTOMOB. THUIHWYHBIE CTENEHU OKHCIICHUS. XMMHUUYECKHE CBOMCTBA MPOCTHIX BELIECTB.
3aKOHOMEPHOCTH B CTPOCHUM M CBOHCTBAX OCHOBHBIX THUIOB coeauHeHuid. [IpupogHbie
COCIMHEHMS, TIOJTy4YEeHHE U TPUMEHEHHE.

2.3. Xumus d-snementon.2.4. Xumus f- snemenTos.

OneMeHThl 3-12 rpymnm MNepuoJAMYECKOM CHUCTEMbl. 3aKOHOMEPHOCTH B HW3MEHEHHH
AJICKTPOHHBIX KOH(DHUTypalyii, BETUYHH PaJIAyCOB, YJHEPTUH MOHU3AIMH, XapAaKTEPHBIX CTETICHEH
OKHCJICHUSI, KOOPJAMHAIIMOHHBIX 4YHCEJ aToMoB. llpupoaHbie COeIUWHEHHUS, TMOJy4YeHUEe |
COTMOCTaBJICHHE (DU3NYECKUX UM XMMHYECKUX CBOMCTB MPOCTHIX BemecTB. CTpoeHUE M CBOMCTBA
OCHOBHBIX THIIOB coenuuennii. Ocobennoctu f- amemMenToB.

4. O0beM y4eOHOMH JUCHUILIUHBI

Bcero 1 cemectp 2 ceMecTp
Bunbr yueOHOM paboThI B 3au. Bakan. | B3au. | Bakan. | B 3au. | B akan.
el. yacax el. Jacax el gacax
O TS T 12 432 7 252 5 180
JUCHMIIMHBI IO Y9e0HOMY IJIAHY
Konraxruas padora - 6,23 224 | 356 | 128 | 267 | 96
ay/INTOPHBIE 3AHATHS
Jlexuunu (Jlek) 1,78 64 0,89 32 0,89 32
[Tpaktrueckue 3anarusi(113) 0,89 32 0,89 32 - -
JIaboparophsie paboTsr (JIa0) 3,56 128 1,78 64 1,78 64
CamocrositesbHas padora (CP) 3,78 136 2,44 88 1,34 48
CaMocTosTenbHOE U3yUEHUE
N — 3,78 136 2,44 88 1,34 48
Bup xouTpoJisi: 3xk3amen 2 72 1 36 1 36
KonTaktHas padora — 08 04 0.4
MIPOMEXKYTOYHAs ATTECTAIIHS 2 ' 1 ’ 1 ’
[ToaroroBka k ’K3amMeHy 71,2 35,6 35,6
Bcero 1 cemectp 2 ceMecTp
. B B B
Bunpt yueOHOI pabOThI B 3au. B 3au. B 3au.
ACTPOHOM. ACTPOHOM. ACTPOHOM.
e yacax e yacax el yacax
OO01mast Tpy10eMKOCTh
AMCHHUILTHHBI 110 y4eOHOMY 12 324 7 189 5 135
IIany
Konraxrnas pagora- 6,23 168 3,56 96 2,67 72
ayANTOPHBIC 3AHSATHS ’ ' ’
Jlexuuu (JIek) 1,78 48 0,89 24 0,89 24
[Tpaktrueckue 3ansatusi(113) 0,89 24 0,89 24 - -
JIabopatopHsie pabotel (JIab) | 3,56 96 1,78 48 1,78 48
CamocrosiTesbHasi padora 378 102 244 66 134 36
(CP) ’ ’ '
CamMOoCTOSITETbHOE U3YUYCHUE 378 102 244 66 134 36
pa3aeNioB AUCIHUILTUHBI ’ ' '
Bua KoOHTpOJIA: IK3aMeH 2 54 1 27 1 27
KonrakTtHas pabora — 06 03 03
NPOMEKYTOYHAS aTTCCTALMSA 2 ’ 1 ’ 1 '
[ToaroroBka Kk sK3aMeHy 53,4 26,7 26,7
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AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«Oprannuyeckas xumus» (b1.5.08)

1. Henabw IUCHUIIHHBI SBISICTCS TPUOOPETCHHE CTYACHTAMU 3HAHWM O CTPOCHUU
OPraHMYECKUX COCIUWHEHHUI, OCHOBHBIX XHMHUYECKHX CBOMCTBAaX pa3lMYHBIX KJIACCOB
OPraHMYECKUX COCAMHCHUW ¥ METOJaX WX IONy4YeHHS, KaK TPOMBIIUICHHBIX, TaK W
J1a00paTOPHBIX.

2. B pe3yabTare wu3ydyeHHsl AUCHUILVIMHBI OOy4YalIIUiicA N0 mNporpamme
0akajlaBpHaTa J10JIKeH:

Obnadams CleyIOUUMU KOMITETCHIIUSIMU:

— CITOCOOHOCTBIO K caMOOpraHu3anuu u camooopaszosanuio (OK-7)

—  CIOCOOHOCTBEO M TOTOBHOCTBIO  WCMOJB30BaTh ~ OCHOBHBIE  3aKOHBI
€CTECTBEHHOHAYYHBIX AUCIMILIMH B TpodeccuoHanbHoi nesrenbHoctr (OITK-1)

— TOTOBHOCTBIO HCIIOJIB30BaTh 3HAHUS O COBPEMEHHON (PH3MYECKOW KapTHHE MUpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOSHUM BeUIeCTBa Ui IOHHUMaHUS
OKpyKaroIero Mupa u ssieHuii npuposi (OI1K-2);

— TOTOBHOCTBIO MCMOJIb30BaTh 3HAHUS O CTPOSHUH BEIIECTBA, MPUPOIEC XUMHUECKON CBA3U
B Pa3IMYHBIX KJIaccaxX XHWMHUYECKUX COCJAMHCHUW JUIi TIOHMMAaHHWS CBOWCTB MATEPHAJIOB H
MEXaHHM3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAIOIINUX B OKpyxatoriem mupe (OITK-3).

3namy:

— TEOPEeTHYECKUE OCHOBBI CTPOCHUSI W CBOWCTB pAa3IMYHBIX KJIACCOB OPraHUYECKHX
COCITMHEHMIA;

— CrmocoObl TIONMYy4YeHHST W XUMHYECKHE CBOMCTBA OCHOBHBIX KIIACCOB OPraHUYECKHX
COCITMHEHMIA;

— OCHOBHBIE MEXaHU3MBbI ITPOTEKAHHS OPTAaHUYECKUX PEaKLIHii;

Ymemns:

— TMPUMEHSATh TCOPETUYCCKUE 3HAHUS ISl CHHTE3a OPraHUYECKHX COSIAWHCHUH Pa3IMIHBIX
KJIACCOB;

— aHAIM3UPOBATh M TIPE/ICKA3bIBATh PEAKIIMOHHBIC CBOMCTBA OPIraHUYECKUX COSINHCHUH;

— COCTaBJISITh CXEMbI CHHTE3a OPTaHUYECKUX COCIMHEHUM, 33JaHHOTO CTPOSHHS;

Braoemy:

— OCHOBaMH HOMEHKJIATyphI M KJIacCU(PUKAIIMN OPTraHUUECKUX COSTMHEHUI;

— OCHOBHBIMH T€OPETHUYECKUMHU TIPEICTABIICHUSIMH B OPTaHIMYECKON XUMUH;

— HaBBIKaMH 00OCHOBAHUS PAlIMOHAIIBHBIX CIIOCOOOB MOTYYEHUS] OPraHMYECKUX BEIIECTB.

3. Kpatkoe cofepkaHue JUCHUTLINHBI

1 Pasoen 1. «Teopus xumuueckoeo cmpoenus u HacvlujeHuvie y2nee000poost (YB)»

1.1  Teopus XMMHUYECKOTO CTPOCHHUS

1.2  Ankanbl

1.3  Crepeousomepus

1.4  IukioanakaHbI

2 Pazoen 2. «Henacoluyennvie YBy»

2.1  AnkeHbl

2.2  AIKUHBI

2.3 AJKagueHbl U TOJIUEHEI

3 Pa3zoen 3. «Apomamuueckue coeounenus»

3.1  Teopuu apOMaTUYHOCTH.

3.2 Coenunenus O€H30JHOTO Psijia

4. O0beM y4eOHO# TUCHUTLIUHBI

B
Bunast yueOHoM paboTh 3a4eTHBIX | B akajgeM. gacax
€AMHUIIAX
OO01mast Tpy/10eMKOCTh JUCIHUILIMHBI 10 Y4eOHOMY ILIAHY 3 108
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 1.32 48
Jlexumu (Jlek) 0.44 16
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[Tpaktuyeckue 3austus (I13) 0.88 32
JlabopaTopnsbie 3ansatust (J1ab) - -
Camocrositesbnas padora (CP): 1.68 60
KoHTtakTHas camocTosTenbHas paboTa 168 0.2
CamocTosTenbHOE U3YYCHHUE Pa3eiiOB JUCIUILUIHHBI ' 59.8

Buj kouTpoJsi: 3ayer

B
Bunast yueOHoIi paboThI 3aYETHBIX B actp. yacax
eIMHUIIAX
OO0masi Tpy10eMKOCTh IMCUMILUIMHBI 10 Y4€0HOMY IJIAHY 3 81
KonrakTHasi pa6oTa — ayIuTOPHbIE 3aHSITHSI: 1.32 36
Jlexuuu (Jlek) 0.44 12
[IpakTuueckue 3anstus (I113) 0.88 24
JlaGopaTophsbie 3ansatus (J1ab) - -
CamocrosTesbHas padora (CP): 1.68 45
KoHTtakTHas camocTosTenbHas pabora 0.15
1.68

CamocTosiTeIbHOE U3YUCHHE Pa3/IeTIOB AUCITUTLIHMHBI 44.85

Bujx koHTpOJIS: 3a4gerT

AHHOTauus padoyeii MporpaMMsbl JUCIUTLIMHBI
«Pusuka» (b1.5.09)

1. Heab AUCHUMIUVIMHBI. TIPUOOpPETEHHE CTYJCHTaMH 3HAHWH 1O OCHOBHBIM pa3fesiaM
(GU3HMKY ¥ YMEHHIO IPUMEHSThH UX B JPYTUX €CTECTBEHHOHAYYHBIX TUCIUIUINHAX.

2. B pe3yabraTre u3yYeHHs] IMCHUILVIMHBI oOydawumiics mno mnporpamMmme
0aKkaJlaBpUAaTAa J10JIKEeH .

Obnadams cnenyromumu obmekynbTypabiMu (OK), obmenpodeccuonansubivu (OIIK) u
npodeccuonansubiMu (I1K) komnereHuuamu:

CHOCOOHOCTBIO UCIOJIb30BaTh B MPO(ECCHOHAIBHOM NesTeIbHOCTH 3HAHUS O MOJAXO0JaX U
METOAAaX TOJYYCHUsI PE3yIbTaTOB B TEOPETHYECKHX M OIKCIIEPHUMEHTAIBHBIX HCCIEOBAHUSIX
(OIIK-2);

TOTOBHOCTBIO TPUMEHATh (DyHIAMEHTaJIbHBIE MaTeMaTHYeCKHE, €CTECTBEHHOHAyYHBIC H
o0IIIeMHXEeHEPHBIE 3HAHUS B IpodeccroHanbHoi aestenbHocTh (OITK-3);

3Hamb.

- (u3nMUecKue OCHOBbl MEXaHHKH, (U3UKM KojleOaHWW M BOJH, DJEKTpUYECTBA U
MarHeTu3Ma, SJEKTPOJWHAMHUKH, CTAaTHCTUYECKOH (GU3WKM W TEPMOJAWHAMHKH, KBaHTOBOM
¢buzuku;

- cMbIcT (YHIAMEHTAIBHBIX (PU3MYECKMX 3aKOHOB, INPHHIMIIOB H IIOCTYJIATOB; WX
(hOpMyIHUPOBKHU U TPAHUIIBI IPUMEHUMOCTH;

- CBSI3b HIMPOKOTO Kpyra (hM3WYECKHX SIBICHHN ¢ (pyHIaMEHTAaIbHBIMH TPUHIUIIAMU U
3aKOHaMU (DU3HKHY;

- OCHOBHBIE METOJTbI PEIICHHS 33]1a4 110 ONMMCAHNIO (PU3NIECCKHX SIBIICHUI;,

- METOBI 00PabOTKHU pe3yabTaToOB (PU3UUECKOTO IKCIIEPUMEHTA;

yMemy:

-IPUMEHATh TEOPETUYECKUE 3HAHUS M SKCIEPUMEHTAJIbHBIE METO/bl MCCIEJOBAHUS MPU
pemeHnn mpodeCCHOHATBHBIX 3a/1a4;

-[IPOBOJIUTH PACUEThl, OCYLIECTBIATh aHAIW3 U Ha OCHOBE 3TOr0 JIeJIaTh OOOCHOBAaHHBIE
BBIBO/JIBI;

- QHAJIM3UPOBAThH PE3yJbTaThl HAOIIOEHUNA U SKCIIEPUMEHTOB C MPUMEHEHHEM OCHOBHBIX
3aKOHOB W TIPUHITUTIOB (PH3UKH;

- ONpeAeNATh XapakTep (PU3MUECKUX MPOLECCOB MO KOMIUIEKCY SKCIEpPUMEHTATbHON
nH(pOpMaLIUK TPU MOMOLIHN Tpa@UKOB, TAOIUIl U YpaBHEHUII;
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- TPEACTaBIATh 00pPabOTAaHHYIO 3KCIIEPHUMEHTAIBHYI0O U TEOPETHUYECKYI0 MH(POpMAIHIO B
YCTHOM M MHUCBMEHHOU (hopMe, B TOM YHCIIE C HCIIOJIb30BAHUEM COBPEMEHHBIX KOMIIBbIOTEPHBIX
TEXHOJIOTHIA;

enademsn:

- HaBBIKAMU Pa0OTHI C IUPOKUM KPYroM (hU3HYECKHX MpUOOPOB 1 000pYIOBAHNUS;

- HaBbIKaMU 00OCHOBAHUS CBOMX CYKICHHI U BEIOOpA METO/1a UCCIIEOBAHMUS,;

3. Kpatkoe coep:xaHue AU CHUIIUHBI

BBenenue

[Mpeamer ¢usuxu. Metoasl GU3MUECKOTO UCCIIEIOBAHUS: OIBIT, TUIIOTE3a, SKCIIEPUMEHT,
TEeopHsl.

1. ®u3uyecKkue OCHOBbI MEXaHUKH

IIpeamer xkunematuku. [lepememenue, ckopoctb, YyckopeHue. Kunematmueckue
XapaKTepUCTUKU BPALIATEIHOTO JBUKEHUS. 3akoHbl HploTOHA. 3aKOH BCEMHUPHOTO TATOTEHUS.
JIBr>keHue Tena NepeMEeHHOM MacChl. 3aKOH BCEMUPHOT'O TATOTEHMS. J{BH>KEHHE Tella IEPEMEHHOM
Maccel. YpaBHeHuss Memepckoro. @opmyna L{uoskoBckoro. Ympyruidh M HEynpyrui ynapbl
mapoB. MOMEHT MHEpLUMH MaTepUaIbHOM TOYKM U TBEpAOro Tena. KnHemaruka rapMOHUYECKHX
koneOanuii. [(uddepeHnuanpHoe ypaBHEHHWE TrapMOHWYECKHUX KosneOanuii. [lonstHe o
3aTyXallluX U BBIHYXJICHHBIX KoyeOaHusix. BoinHoBoe nBukeHue. BonHBI mpononibHbIE U
IIOIIEPEYHBIE.

2. OCHOBBI MOJIEKYJISIPHOH (PM3MKH

DneMeHTbl TepMOAMHAMMKU U (u3nueckoil kuHeTuku. MneanbHblil ra3. Pacnpenenenue
bonpiiMana u ero oOmedusnueckuii cMmbici. PeanpHbid Ta3. YpaBHenue Ban-nep-Baanbca.
TepmonuHamudeckuii mMeTon B (us3uke. PaBHOBecHBIe cocTosHUS. Hadana TepMOIMHAMUKH.
[uknel. DHTpONUS M €€ CTaTUCTHYECKOoe ToyikoBaHue. SIBneHue mepenoca. [duddysusa. 3akon
®duxka. TeronpoBoaHOCTh. 3akoH Pypre. BHyTpeHHee Tpenue (BI3KocTh). 3akoH HpioToHa.

3. DJ1eKTPOCTATHKA U MOCTOSIHHBIN JJ1eKTPUYECKUH TOK

3akon Kynona. Teopema Octporpaackoro-I'aycca. Junonb. JIudnekTpuku B
JJIEKTPOCTATHYECKOM II0JIE.

4. JlIeKTPOMarHeTu3m

3akon Awmmepa. 3akoH buo-Caapa-Jlammaca. Cunma  Jlopenma.  Marnetuku.
DneKkTpoMarHuTHasi UHAYKIUA. Y paBHeHue MakcBea.

5. OnTuka

Wntepdepennust BonH. Hudpaxnus BosH. [Monspusauus BonH. TersoBoe u3iyueHHe.
3akon Kupxroda. I'mnoresa Ilmanka. KBanToBOe 00BsiICHEHHE TEIUIOBOTO M3iMydeHUs. DddexT
Komnrona. Snepnas monens aroma. [Toctynatsl bopa. ATom Bogopoaa no bopy.

6. DJieMeHTbI KBAaHTOBOI GU3NKH

I'unoresa ne bpoiia. Bonnosoe ypaBaenue Illpenunrepa 1y cTallMOHApHBIX COCTOSHUM.
Omneitel  [ltepua-I'epnaxa. Muorosnektponnsii atom. Oddekr 3eemana. [lpunmun I[laymu.
KBanToBBIE cTaTucTHUecKHE pacnpenencHus bose-OunHmrelina u ®epmu-/lupaka. DOOHOHBI.
3akonbl [lebas n DUHIITEHHA.

4. O0beM y4eOHOMH JUCHHUILINHBI

B 3aueTHbIx B akanmem.
Bunst yae6Hoi paboTh eIMHUIIAX qacax

OO01masi Tpy/10eMKOCTh JHCHHMIIIMHBI 110 Y4eOHOMY IJIaHY 10,0 360
KonrTakTHas pabora — ayANTOPHBIE 3aHATHS . 3,95 128
Jlexuuu (JIek) 1,33 48
JIaGoparopusie 3ausaTus (J1ab) 0,89 32
[Tpaktuueckue 3ansatus (I13) 1,33 48
CamocrositesbHas padora (CP): 4,45 160
KonrtakTHas camoctosTenbHas pabora 4,45 -

CamocTosTenbHOE H3YUYCHHUE Pa3/IeTIOB TUCITUTLIHHBI 160
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Bua koHTpOJIA:

Ok3aMeH 2,0 72
KonrtaktHas paboTa — mpoMexXyTOYHast aTTeCTaIHs 20 0,8
[ToAroToBKa K 3K3aMEHY ' 71,2
Bua uTOroBoro KOHTpoOJIs: IK3aMeH
B Tom 4nciie no cemecrpam:
2 ceMecTp
B 3agernbIX B akanem.
Bunel yueGHoI paboThI eAVMHULAX yacax
OO0masi Tpy10eMKOCTb JMCUMILIMHBI 10 Y4e0HOMY IJIAHY 4,0 144
Konrakthas patdora (KP): 1,33 48
Jlexuuu (Jlek) 0,44 16
JlaGopaTophsbie 3ansTus (J1ad) 0,44 16
[Ipaktuueckue 3ansatus (I113) 0,44 16
CamocrositesbHas padora (CP): 1,67 60
KonTakTHas camocrositenbHas paboTa 167 -
CaMocTosTenbHOE U3YUYEHUE PA3/IeTIOB TUCIUTLIUHBI ’ 60
Buja koHTpOJIS:
JK3aMeH 1,0 36
KonrtaktHas paboTa — mpoMexyTOYHast aTTECTaIHs 10 0,4
[TonroroBka K SK3aMeHy ' 35,6
Buj uTOroBOro KOHTpOJIS: JK3aMeH
3 cemecTp
B 3aueTHEBIX B akanewm.
Bunel yue6HoI paboTh eANHULAX yacax
OO0mas Tpy10eMKOCTb IMCUUILUIUHBI M0 Y4eOHOMY IJIAHY 6,0 216
Konrakthas patora (KP): 2,22 80
Jlexumu (JIek) 0,89 32
JIaGopartophsie 3ansaTHs (JIab) 0,44 16
[Tpaktuueckue 3ansatus (I113) 0,89 32
CamocrositesbHas padora (CP): 2,78 100
KonrtakTHas camocrosiTenbHas paboTa 278 -
CamocTosiTenbHOE U3YUYEeHHE Pa3/IeTIOB TUCITUILIMHBI ’ 100
Bua koHTpoOJIA:
JK3aMeH 1,0 36
KonTakTHas paboTa — mpoMeKyToO4YHasl aTTECTALIHS 10 0,4
[ToAroTOBKA K DK3aMEHY ' 35,6
Bua utoroBoro KOHTpoJIs: JK3aMeH
Bunsl yueOHoI paboThI B 3aueTHbIX B actpon.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTb JUCIUILIHHBI 110 Y4eOHOMY IVIaHy 10,0 270
Konrakthas pa6ora (KP): 3,55 96
Jlexuuu (JIek) 1,33 36
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JIaGopartopusie 3ausaTus (J1ad) 0,89 24
[Tpaktuyeckue 3ansatus (I13) 1,33 36
CamocrositesbHas padora (CP): 4,45 120
KonraktHas camocrositenbHast pabora 4.45 -
CamocTosTenbHOE U3YYCHUE Pa3ICiIOB JUCIUTUTHHBI ’ 120
Bua koHTpoOJIA:
DK3aMeH 2,0 54
KonrtakTHas paboTa — mpoMeXyTOYHAs aTTECTAIHS 20 0,6
[ToaroroBka K 3K3amMeHy ' 53,4
Bua uTOroBoro KOHTpoOJIs: IK3aMeH
B Tom 4nciie mo cemecrpam:
2 cemecTp
Buner yue6HOM paboThI B 3auetnbIx B actpon.
CIIMHUIIAX qacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 4,0 108
Konrakrhasi padora (KP): 1,33 36
Jlexuunu (Jlek) 0,44 12
JlabGopaTopnsbie 3ansTus (JIad) 0,44 12
[Ipaktuueckue 3ansatus (I113) 0,44 12
CamocrositesbHas padora (CP): 1,67 45
KonraktHas camocrositensHast pabora 167 -
CamocTrosiTenbHOE U3YUYCHHUE PA3/IeTIOB JUCIIUILIMHBI ' 45
Bua koHTpOJIA:
IK3aMeH 1,0 27
KonTtakTHas paboTa — mpoMeXyTOYHAast aTTECTaIHs 10 0,3
IToAroToOBKA K SK3aMeHY ’ 26,7
Buja nToroBoro KOHTpoOJIs: JK3aMeH
3 cemecTp
Bunpsl yaeOHOM paboTh B 3aueTHbIX B actpon.
eIMHUIIAX yacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 6,0 162
Konrakthas patora (KP): 2,22 60
Jlexumu (Jlek) 0,89 24
JIaGopartophsie 3ansaTHs (JIab) 0,44 12
[Mpaktryeckue 3anstus (I13) 0,89 24
CamocrositesabHas padora (CP): 2,78 75
KonrtaktHas camocrositensHas pabora 578 -
CamMoCTOSTENbHOE U3YUYECHUE PA3IENIOB JUCIIUILTMHBI ' 75
Bua koHTpOJIA:
IK3aMeH 1,0 27
KonTtakTHas paboTa — mpoMeXyTOYHAast aTTECTaIHsI 10 0,3
IloaroroBka K 3K3aMeHy ’ 26,7
Buja nToroBoro KOHTpoOJIs: JK3aMeH
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AHHOTaNUs Y4eOHOH NPOrpaMMspl JUCHHUILIMHBI
«Ixogorusn» (b1.6.10)

1. Heap AUCHUNIMHBI. CPOPMUPOBATH y CTYACHTOB IPEACTABICHHE O COBPEMEHHBIX
9KOJIOTMUECKUX TMpoliieMax, o (U3UKO-XMMHUYECKUX IMpolieccax, MPOTEKAIOMIMX B Pa3IMYHBIX
KOMITOHEHTaX OKPY’KaIOIIEH CpeJibl U O CTENEHU aHTPOIOTEHHOI'0 BO3JACHCTBUS HA 3TH MPOLECCHI;
BBIPa0OTaTh Y CTY/JCHTOB HABBIKA CUCTEMHOTO MOJX0/1a K U3YUYECHHUIO U PEIICHUIO KOJIOTUYECKUX
mpo0yieM, BO3HUKIINX B PE3yJbTaTe MPOMBIIUICHHO-XO03IHCTBEHHON JESITEILHOCTH YEIIOBEKa,
pPa3BUTh MBIIUICHHE, TO3BOJISIIOLIEE MPAaBUJIBHO OLICHUBATh JIOKAJIBHBIE W  OTHAJICHHbIC
MOCJIE/ICTBHS IPUHUMAEMBIX PEIICHUM JIJIs1 OKPY KaIOIIeH Cpe/ibl U YeJIOBEKa.

2. B pe3yabrare wu3ydYeHHsl JIUCHUIJIMHBI O0y4YalIIMMic 1O mporpaMmme
0akajlaBpUAaTa J0JIKEH

Obaaoams cnenyromumu oomekynbTypHbiME (OK), obmenpodeccuonanbapiMu (OITK) u
npodeccnonansubivu (I1K) koMneTeHIUsIMHU:

TOTOBHOCTBIO NPUMEHATh (PYyHIAaMEHTAJIbHbIE MaTEMaTHUECKHUEe, €CTECTBEHHOHAY4YHbIE U
o0IIenHKeHepHbIe 3HaHUS B TpodeccroHabHoM aestenbroctd (OIK-3);

CIIOCOOHOCTBIO MPUMEHATh B MPAKTUYECKOW NEATEIbHOCTH MPHUHIMUIIBI PalliOHAIBHOTO
UCII0JIb30BAHUS PUPOIHBIX PECYPCOB M 3alUTHI OKpYykatoriei cpessl (OITK-5);

3HamMb:

OCHOBHBIE 3aKOHBI OOIIEH IKOJIOTUH,

3aKOHOMEPHOCTH CTPOCHUS U QYHKIIMOHUPOBAHUU OHoCchepsl;

COBPEMEHHBIE IKOJIOTHUECKUE TTPOOIIEMBIL;

OCHOBBI PallMOHAIIBHOTO MPUPOI0N0JIB30BAHUS;

OCHOBHBI€ MPUHIIUIIBI 3aITUTHI IPUPOJIHOMN CPEJIbI OT AaHTPOIIOTEHHBIX BO3/ICHCTBHI;

CTpOCHHE OCHOBHBIX reocep 3eMiM M OCHOBHbIE (DU3UKO-XUMUYECKHE MPOIECCHI,
MIPOTEKAIOIINE B HUX;

OCHOBHBI€ IMOHATHS U IPUHUUIIBI KOHIEMIIUHA YCTOWYHUBOTO PA3BUTHS;

OCHOBHBIE CBEICHHS O INI00aNbHON mpobiieMaTuke, MPUPOIHBIX pecypcax, MiIaHeTapHBIX
rpaHMIlaX, AHTPOIIOTEHHOM BO3JCHCTBMU HA OKPYXKAIOIIYI0 Cpedy, YIPaBICHHUH KadyeCTBOM
OKpY’Karolllen cpesl;

MPUHIUTIBI 3€JICHON XUMUH;

ymems.

MPUMEHATH TIOJyYCHHbIE 3HAHUS JJIs OIEHKH COCTOSHHS OKPYXKaloIIeW Ccpenbl u
palMOHAIBHOTO UCIIOJIb30BaHUS TPUPOIHBIX PECYPCOB;

WCIIOJIH30BaTh CETEBbIE KOMITBIOTEPHBIE TEXHOJIOTUM W 0a3bl JaHHBIX [UISl pelIeHUs
KOHKPETHBIX 9KOJIOTHYECKHUX MPOoOIIeM;

enademsn:

MOHITUMHBIM amnmaparoM B o0jacTu oOOIIe IKOJIOTHHU, PAIMOHATBHOTO HCIOIh30BaHUS
MIPUPOIHBIX PECYPCOB U 3aIIUTHI OKPYKAIOIIEH CPEIbI.

3. KpaTkoe coaep:kanue TUCHUTLIUHBI

BBenenue, oCHOBHBIC TTOHSTHS TUCITUTIIUHBL.

MecTo MUCHUIUTMHBI B CUCTEME OOIIer0 M XMMHUYECKOTO OOpa30BaHMs. DKOJIOTHYECKOE
oOpa3zoBaHre W oOpa3oBaHHME IJisi YCTOMUMBOrO pa3BuTHsA. OOIIECTBO M OKpYXKalomas cpena.
[ToHsiTHE YCTOMYUBOIO pa3BUTHSL.

Moayas 1. OOmue Bompocsl dkojoruu. buocdepa. buoskomorus. buochepa wu
YCTOMYUBOCTb.

1.1 OcHoBHBIe 3aK0HBI SK0J0TUH. broskomorus. [lonsTre 00 skocucTeMax. Y CTOMUUBOCTh
skocucteM buocdepa, ee 3BOMIONMSA U YCTOWYMBOCTb. DKOCHCTEMBI 3eMJIH M yCTOWMYHMBOCTD.
OcHoBHBIE cBefieHUs] O TuiaHeTe 3emuisi. OCHOBHBIE TMOHSATHS 3KOJOTUHM. 3aKOHBI M TPUHIIUIIBI
skosioruu. [IoTOKM »HEepruu U BemiecTBa B dkocucTteMax. OCHOBHBIE OMOT€OXMUMUYECKUE HUKIIBI
(xpyroBopoTsl BeecTB). L{ukinyHocTs nporieccoB B 6rochepe U yCTONUUBOCTb.

1.2 Hapononacenenue. YenoBeuecTBo Kak 4acth Ouocdepsl. Jlemorpaduueckre mpooieMsl

JlnHaMuKa 4eJI0BEUECKOU MOIYIISIUHU, POKIAEMOCTh, CMEPTHOCTh, BO3pACTHAsI CTPYKTYpA.
[IpoGneMbl  COBPEMEHHOTO dTama pocTa YWUCICHHOCTH  HaceneHus. [ eorpaduueckoe
pacnpeneneHne HaceneHus. PerynupoBanue HapoIOHACEIECHMS.
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Moayas 2. Crpoenne u coctaB reochep 3emian. OcHOBHbIE (PUIMKO-XUMHUECKUE
MPOLIECCHI, TPOTEKalolue B reocepax

2.1 Atmocdepa 3emin

Ctpoenue atmocdepbl, poiib (HOTOXUMHUYECKHX peakuuid B (HOpPMHpPOBAHHHM COCTaBa
aTMoc(hepsl.

[TapuuxoBsiit 3¢ dekt. IlapuukoBbie razpl B arMocdepe. Kinumaruueckue mocieacTBHs
AHTPOIIOTEHHOM AESITEIbHOCTH.

Pacnipenenenne koHueHTpanuu o30Ha B atMocdepe. O30HOBBIN coil. [IpupoaHbIii UK
030Ha. COBpEMEHHOE COCTOSIHME O30HOBOTo cios. [lociencTBust pa3pylieHUs 030HOBOIO CJOA
3emnu Juia yenoBeka W Ouocdepbl B 1enoM. CrpatochepHblii 030H U TPONnochEepHbI O30H:
CXOJCTBO U pa3nuuusi. Mex1yHapoJIHOE COTPYIHUYECTBO B 00JIACTH OIPaHUYEHUE IPOU3BOICTBA
Y UCIOJIb30BaHUs 030HOPA3PYLIAIOIIMX BeleCTB. MOHpeanbCKUl IPOTOKOJL.

KucnoTHple 10XIU ¥ TPOILIECCHl OKUCIIEHUS TpuMeceld B Tporocdepe. POTOXUMUUECKUN
CMOT.

2.2. Tuapocdepa 3emaun

Bunet Box Ha 3emue. IlpecnHbie Boawl. ['mapomormueckuit 1muki. [noGanbHbIC
9KOJIOTMYECKHUE TpobsieMbl Tujapocheprl. [aBHbIE KaTHOHBI M AHUOHBI IPUPOJIHBIX BOI.
KucnotHo-ocHOBHOE paBHOBecHE B NIPUPOAHBIX Bojax. lllenouHocTs npupoaHbix BoJ. OCHOBHBIE
IPUYMHBI, O3Tanbl M [OCIEICTBUS 3aKUCIECHUS TPUPOAHBIX BOJOEMOB. OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE MPOLIECCHI B IPUPOAHBIX Bojgoemax. CTpaTuduKaius NpupoOIHBIX BOJIOEMOB.
[Iponeccrr a3 Tpodukanym BogoeMoB. [IpHuuHbI 1 TOCTIEICTBUS.

2.3. Jlutocepa 3emnu

3emuas kopa. [lousa. Ctpoenue nouBeHHOTo ci1os. CoctaB mouB. OpraHnyecKue BEIecTBa
B nouBe. Poib >KUBBIX OpraHu3MOB B (DOPMHUPOBAHHM MOYBEHHOIO ClOs. TspKenble METalibl B
noyse. Jlerpananus nous. BogHas u BeTpoBast 5po3us 11OYB.

Moayab 3. AHTPONOTEHHOE BO3JCUCTBHE HA OKPYXAIOIIYI0 CpeAy U paluOHAIbHOE
MIPUPOIONOIB30BAHUE

3.1. Ilpupomubie pecypcol. llonstue 00 oTXO0max MPOU3BOACTBA U MOTPEOJICHUS.
MainooTxoaHble U 0€30TX0/IHbIE IPOU3BO/ICTBA.

3.2 TlonsTMe 0  IUIAHETApHBIX  TIpaHHULAX.  AHTPONOIEHHbIE  BO3MYIICHHS
OMOTeOXUMHUYECKUX IIUKIIOB a30Ta U (pocdopa. OCHOBHBIEC MPUHIIUIIBI 3€JICHON XUMUH.

Mopnyas 4. YcToliunBoe pa3BuTue

[TonstTue 006 ycroiiuMmBOM pa3BUTUU. McTopHus CTaHOBIEHMsS MOHATUA. Bkian
OoTeuyecTBeHHbIX yueHbIX. Llenu ycroitunBoro paszsutus OOH. MexayHaponHoe cOTpyAHUYECTBO
B 00JIaCTH YCTOMYMBOTO pa3BUTHs. [IpOMBIIITIEHHAS SKOJIOTUS U 3elIeHast XUMUSl KaK HHCTPYMEHT
o0ecrnieuyeHns yCTONYMBOro pa3BUTHS. DKOJIOTHUECKast STUKA.

4. O0beM y4eOHOMH JUCHUILINHBI

B 3aueTHBIX B akanem.
Bunsl yueOHol paboTh eIMHUIIAX yacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHy 3,0 108
KonrTakTHas padora — ayANTOPHBIE 3aHATHS . 0,89 32
Jlexuuu (JIek) 0,44 16
[Tpaktuueckue 3ansatus (I113) 0,44 16
CamocrositesbHas padora (CP): 2,11 76
KonrtaktHas camocrositenbHas pabora 211 0,2
CamMOoCTOSTETbHOE U3YUYECHUE PA3]IENOB JUCIIUILIMHBI ’ 75,8
Bun kontpoJs: 3aver - -
B 3aueTHbIx B actp.
Bunsl yueOHoI paboTh eIMHUIIAX qacax
O0mas Tpy10eMKOCTb JUCIUILIHHBI 110 Y4eOHOMY IVIaHy 3,0 81
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KonrTakTHas paboTa — ayANTOPHBIE 3aHATHS . 0,89 24
Jlexuuu (Jlek) 0,44 12
[IpakTuueckue 3ansatus (I113) 0,44 12
CamocrositesbHas padora (CP): 2,11 57
KoHTtakTHas camocTosTenbHas pabora 211 0,15
CamocTosTenbHOE H3YUYCHHE Pa3/ICTIOB JUCIIUILUIMHBI ’ 56,85
Bun kontpoJs: 3aver - -

AHHOTaN U padoyeil MPOrpaMMebl AU CHUILIMHBI
«®usznveckas xumus» (b1.6.11)

1. leab AMCHMIJMHBI — PACKPBITH CMBICI OCHOBHBIX 3aKOHOB, YIPABJISIONIUX XOJIOM
XUMHUYECKOT0 Mpoliecca, MoKa3aTh O0JIACTH MPUJIOKEHUS 3THUX 3aKOHOB W HAy4YUTh CTYJCHTA
TPaMOTHO IPUMEHSTh UX MPHU PEIICHHH KOHKPETHBIX TEOPETUYECKUX U MTPAKTUICCKHX 33]1a4.

2. B pe3yabrare wu3yueHusi AUCHMILUIMHBI oO0ydamoliuiics 10 Mporpamme
0akaJlaBpUAaTAa JI0JIKEH

Obnadams cnenyromumu obmekynbTypabiMu (OK), obmenpodeccnonansubivu (OIIK) u
npodeccnonansubivu (I1K) koMneTeHIUsIMH:

CIIOCOOHOCTBIO HCIIOJIb30BaTh B MPO(ecCHOHANBHOMN eATeIbHOCTH 3HAHUS O MOAX0AaX U
METOJIaX TONYyYEHHUS PE3yJbTATOB B TEOPETHYCCKHX M SKCICPUMEHTAIBHBIX HCCIICIOBAHUSIX
(OIIK-2);

TOTOBHOCTBIO NMPUMEHATh (PYHIAMCHTAILHBIC MaTEMAaTHYECKHUE, CCTECTBCHHOHAYYHBIC U
o0IIeMHKEeHEPHBIE 3HAHUS B podeccroHanbHoi AestensHocTH (OITK-3);

3Hamb.

OCHOBHBIE 3aKOHBl (PU3MYECKONW XHMHH, B3aUMOCBSI3b (PU3MUYECKHX U XHUMHUYECKUX
XapaKTEPUCTHK MPOLIECCa;

MyTH OMNpEAENeHUs] BAXXHEHUIIUX XapaKTePUCTHK XUMHUYECKOro paBHOBecHs (KOHCTAHTHI
paBHOBECHSI, PABHOBECHOTO BBIXOJIa IMPOJYKTA, CTEMEHU IMPEBPAIICHUS HCXOJHBIX BEIIECTB) W
BIUSTHUS PA3NUYHBIX (PAKTOPOB HA CMEIICHNE XUMHUECKOTO PABHOBECHS;

YCIIOBUSI YCTAHOBIICHUSI (h)a30BBIX PAaBHOBECHI B OJIHO- © MHOTOKOMITOHEHTHBIX CHCTEMaXx,
BO3MOXXHOCTH Pa3/IEJICHUs CIOKHBIX CHCTEM Ha COCTABIISIFOIINE KOMITOHEHTHI;

TEPMOJMHAMHYECKOE OIMCAHNE CBOMCTB UACATBHBIX U HEUJCATLHBIX PACTBOPOB, IMTOAXOIBI
K HaXOKICHHIO MAapIUATbHBIX MOJIIPHBIX BEIMYUH KOMIIOHEHTOB PacTBOPA;

ymemy:

NPUMEHSTh TEOPETHUYECKHE 3HAHUS U OKCIEPUMEHTAbHBIE METOJbl HUCCIICOBAHMUS
(bu3nUecKoil XMMUU NpU peICHUH NMPOPECCUOHANBHBIX 3a/1a4;

MPOBOANUTH TEPMOJAMHAMUYECKUE PACUEThl, OCYIIECTBISATh aHAIM3 U HAa OCHOBE STOTO
JenaTh 000CHOBAHHBIE BHIBOIEI,

Mpe/ICKa3bIBaTh U HAXOIUTh ONTHMAJbHBIEC YCIOBUS MPOBEIECHUS XUMHUECKOTO TIpoIecca ¢
EJTBI0 TIOTYYCHHSI MAKCUMAITEHO BO3MOYKHOTO BBIXOJIa HHTEPECYIOIIETO POAYKTA;

MPEJICTaBISITh JaHHBIE TaOOPATOPHOTO HccIeI0BaHus B rpaduueckoit popme U Ha OCHOBE
MOJIYYCHHBIX  3aBHCHMOCTEH  ONpPENENSITh  COOTBETCTBYIOIIME  TEPMOJMHAMUYECCKHE H
KHHETUYECKUE XapaKTEPUCTUKNA XUMHUECKON CHCTEMbI U XMMHUECKOTO TPOoIlecca;

MIPOBOJIMTH aHAJN3 W KPUTHYCCKU OIICEHWBATH ITOJIYYCHHBIC 3KCTIICPUMEHTAILHBIC JTaHHEIC,
000011aTh 1 enaTh 000CHOBAHHBIE BHIBOJBI Ha 0a3e MPOBEIEHHBIX OIBITOB;

BIAOEmb.

KOMIUIEKCOM COBPEMEHHBIX TEOPETHUYECKUX METOJOB (DM3MUECKON XMMHH IS PEIICHUS
KOHKPETHBIX MCCIICIOBATEIbCKUX 33134,

HABBIKAMU OIPENCTICHUS] COCTOSHHUS PABHOBECHS] M CaMOMPOHM3BOJILHOTO HAmpaBICHUS
XHUMHYECKOTO TPOIIecca;

nprueMaMu 00pabOTKM MONYYEHHBIX OIBITHBIX JAHHBIX U1 BBISABICHUS M YCTaHOBICHUS
B3aMMOCBSI3€H MEXIy TEPMOJMHAMUYCCKUMHU CBOWCTBAMH H (DU3UYECCKHMH TapaMeTpaMH
nporiecca;
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3HAHUSIMH OCHOBHBIX 3aKOHOB (pU3MUYECKOW XMMHUU JJISi COJEpIKATEeIbHONH MHTEPIpETaLuu
TEPMOJAMHAMUYECKUX PACYETOB,;

3. Kpatkoe cofep:kanue AU CUHUIITUHBI
Pa3nen 1. XumMuyeckasi TepMOAHHAMHUKA
1.1. [lepBslii 3aKOH TEPMOAMHAMUKHI

TepMoanHaMHUECKHE CUCTEMBl UM TEPMOJMHAMHYECKUE IapaMeTpbl. DKCTEHCHUBHBIE U
WHTEHCUBHBIE CBOWMCTBAa CHUCTEMBI. TepMoauHaMH4eCKHil mnpouecc. DYyHKIMU COCTOSHUS U
GbyHKIMM Tporecca. BHyTpeHHsIsI Heprusi ¥ SHTalbMMs, UX cBoiicTBa. Teriora m paboTa Kak
¢dopmbl mepenaun sHepruu. PabGora pacmumpenuss raza u moisiezHas paborta. DopMyIUpOBKH
MEepBOro Hayalla TePMOAMHAMHUKH. B3auMoCBS3b TEIUIOTHL, pabOThl U MU3MEHEHHUS BHYTPEHHEH
SHEPTUU B M30XOPHOM, M300apHOM M M30TEPMHUYECKOM Tporeccax. TermoéMKocTh BemecTBa —
M30XOpHAas Wi u300apHasi, MOJIIpHas, yAelbHas. Term1oéMKOCTh UICAIbHBIX T'a30B, B3aUMOCBS3b
MouisipHbIX TemnoéMkoctel Cp m Cv maeanpHOro rasa. Temio€MKOCTh TBEPIBIX BEILIECTB M
KUAKOCTEH. 3aBUCHMOCTh MOJISIPHOM HM300apHOM TEIIOEMKOCTH BeIIecTBa OT TEMIIEpaTyphbl,
SMIIMPUYECKUE YpaBHEHUS (CTETIEHHBIC PAAbBI), UX IPUMEHUMOCTb. 3aKOH KyOoB Jlebas1, mpaBuiio
Hiononra u Iltu. Cpenuss uzoOapHas TEIIOEMKOCTh BEIIECTBA B HHTEpBAle TEMIIEpaTyp.
TemneparypHasi 3aBUCUMOCTb TpupaiieHusi sHTanbnuu Bemectsa (Ht — Ho) mpu mocrosinHOM
JaBJeHUU ¢ y4€ToM (a3oBbIX mepexooB. TemnoBoil apdext xumudeckoro mpoiecca. OCHOBHOE
cTaHnapTHoe cocrosiHue. CraHgapTHble SHTaIbNUM O00pa3oBaHUS U CrOpaHMsl BELIECTB.
[Ipumenenue 3akoHa l'ecca ISl BBIYMCICHUS TEIIOBBIX (PPEKTOB XUMUYECKUX U (U3UKO-
XUMHAYECKHX TporeccoB. CBsA3p TEIUIOBBIX J(PQEKTOB MpH TOCTOSHHOM O0OBEME W IpH
MOCTOSIHHOM JaBJICHUU. 3aBUCUMOCTh TEIIOBOro 3(deKra peakluuu OT TeMneparypbl. BeiBon u
aHamu3 ypaBHeHusi Kupxroda B muddepennmansHoit ¢opme. MHTErpupoBaHne ypaBHEHUS
Kupxroda.

1.2. BTopoii 3aK0H TepPMOJINHAMHKH.

CaMorpoun3BOIbHBIE U HECAMOIIPOU3BOJIbHBIE, 0OpaTUMbIE U HEOOpaTHMBbIE, pABHOBECHBIC
(kBa3ucTaTUYECKHUE) W HEPABHOBECHBIE IMpoliecchl. PaboTa paBHOBECHOTO M HEPaBHOBECHOTO
npoueccoB. DOpMyIMPOBKM BTOPOrO Hayaja TEPMOAMHAMMKH. OHTPONHS Kak KpPUTEpUH
HAIIPABJIEHHOCTH CaMOIPOM3BOJIBHBIX IPOLIECCOB M PAaBHOBECUS B H30JIMPOBAaHHBIX CHCTEMAX.
3aBHUCHMOCTB SHTPOTHUH BEIIECTBA OT MapaMETPOB COCTOSHHUS (TEMIIEPaTyphl, 1aBJICHUs, O0BEMa).
Pacyer m3aMeHeHUs SHTPONMHU B PA3IMYHBIX IIPOLECCAX, CBSI3aHHBIX C M3MEHEHUEM COCTOSHUSA
UJCAIbHOTO Tra3a, a TaKKe YUCTBIX TBEPABIX WM JKUIKUX BElIECTB. V3MeHeHHE SHTPONHUH B
mporecce CMEIIeHUs] HACANbHBIX Tra3oB. V3MeHeHHe SHTponuu IpH (Pa30BbIX Iepexojax.
TemnoBass Teopema Hepucra, mnocrynar Ilnanka (Tperbe Hauyalno TEPMOJUHAMHKH).
Cratuctudeckas MHTEpIpETalMsl BTOPOrO Hadajla TEPMOJAMHAMUKH, ypaBHeHue boibpimana-
[Inanka. Beluucnenue aOCONMIOTHOM HHTpONMM BellecTBAa. PacyeT W3MEHEHMsI SHTPOIUU B
XUMHUYECKHX PEAaKIMAX IPHU pa3IndyHbIX Temneparypax. O0benunenHoe ypasHenue I u Il 3akoHoB
TepMoauHaMUKU. OHeprust ['enpMmrosibia u sHeprusi ['mb0ca Kak KpUTEpUM HAIpaBIE€HHOCTU
MIPOLIECCOB U PABHOBECHS B 3aKPBITHIX CHCTEMax. XapaKTepUCTHUECKUE (YHKLIUHU. 3aBUCUMOCTb
sHepruu [enbmronbua u sHeprum ['mbbca or mnapameTpoB cocTosiHUA. TemmeparypHas
3aBUcUMOCTh SHeprun ['nb6ca BemecTBa ¢ yuérom (a3zoBbix nepexoaoB. Pox dazoBoro nepexona
(mepBsIii, BTOpoii). YpaBHuenus ['m66ca-I'enpmronsiia. Pacuer namMeHeHUi CTaHAapTHBIX SHEPTHil
I'n66ca u ['enbMrosiblia B XUMHUECKUX PEAKLUAX MIPH PA3IMYHBIX TEMIIEpaTypax.

CuctemMbl MEPEMEHHOIO COCTaBa. XUMHWYECKHM IIOTEHIHMAd KOMIIOHEHTAa CHUCTEMBI.
3aBUCUMOCTb XMMHYECKOTO MOTEHIMANIA OT JABJICHHUS U TEMIIEpaTyphl. YCIOBUS PaBHOBECHUS U
CaMOIIPOU3BOJILHOTO MPOTEKAHMs Mpollecca B CUCTEMaX IEPEMEHHOT0 COCTaBa.

1.3. XuMudeckoe paBHOBECHE.

MatepuanbHblii OanaHC XUMHYECKOM peakluu, CTENEHb MpPEeBpallleHHus, XUMHUYecKas
NepeMeHHas. YpaBHEHHE H30TepMbl XUMHUYECKOM peakuumu (m3orepmbl  Baut-I'ododa).
XUMUYECKOE CpOJICTBO. AHAINW3 YypaBHEHUS HW30TEpPMbl Ui OMNpPENENICHUs HalpaBICHUs
CaMOIIPOU3BOJIBHOTO  TNPOTEKaHUSI ~ XMMHUYECKOM  pEeakuuu  OT  JIAaHHOTO  HMCXOJHOTO
(HepaBHOBECHOI0) cOCTOSIHMSI. TepMonunHaMuyeckass KOHCTaHTa XHMHUYECKOTO DPAaBHOBECUS H
sMIUpHUUYecKre KOHCTaHThl xumuueckoro paBHoBecus (Kx, K¢, Kn, Kp), ypaBHeHUs ux cBsi3u 1
peakluu B UI€adbHOM ra3oBoil cMecu. KOHCTaHTBI paBHOBECHUS 111 TOMOT€HHBIX U T€TEPOreHHBIX
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peakiuii, HIeambHBIX M HEWACAIBHBIX PpEAKIHMOHHBIX cHcTeM (Ha npumepax). CwmemnieHue
XUMHUYECKOTO paBHOBECHS MpU M3MEHEHHH odmero aasieHus (T = const) u npu go0aBIeHUU B
cucremy uHeptHoro rasa (T = const, P = const).

BnusiHue temnepaTypbl Ha KOHCTaHTY XMMHUYECKOTO PaBHOBECHUS, ypaBHEHMs M300apbl U
M30X0pbl XMMHMUYECKON peakuuu. BbIBoX, aHAM3 M MHTErpUPOBAHUE HA3BAaHHBIX ypaBHEHUU Ha
IpUMepe ypaBHEHMsI M300apbl. PacueT cpeaHero u MCTMHHOrO TeIuIoBOro 3(dexkra XMMUYECKUX
peakuuii U3 3aBUCUMOCTH TEPMOJAMHAMUYECKON KOHCTaHTHI paBHOBECHS OT TeMIiepaTrypsl. Pacuer
KOHCTAHT PaBHOBECUS XUMHUYECKHX PEAKUMH M3 CTAaHAAPTHBIX TEPMOJMHAMUYECKUX (DYHKIMIT
BELIECTB. BpIuncieHne KOHCTaHT PaBHOBECHUS XMMHUYECKUX PEAKLUU [0 CIPAaBOYHBIM JAHHBIM O
KOHCTaHTaX paBHOBECHUS peakLuil 00pa30BaHUs COEAMHEHUIN U3 IPOCTHIX BEIIECTB.

Paznen 2. ®a3oBble paBHOBECHSI B O/IHOKOMIIOHEHTHBIX CHCTEMAaX
2.1. ®a3oBble nepexosl U (pa3oBas AuarpaMma COCTOSIHUSA AJIS OJHOKOMIIOHEHTHBIX CUCTEM

daza, KOMIIOHEHT, 4ucli0 cTerneHeil cBoboxabl. IlpaBuno ¢a3z I'mb6ca. IIpumenenue
npaBuna (a3 I'mbOca nist aHanmsa (a3o0BBIX PABHOBECHM B OJHOKOMIIOHEHTHBIX CHCTEMaXx.
JlnarpamMmma COCTOSHUSI OJHOKOMIIOHEHTHOH cHcTeMbl, €€ (a3oBble MO, JUHUA U TpPOIHBIE
TOUYKH, BBIPAXKAIOLIME COOTBETCTBEHHO oOJHO(a3Hoe, nByXx(azHoe M Tpex(da3HOe paBHOBECHUS.
Hacpiennelii nmap, temnepaTypHasi 3aBUCHMOCTb JaBJIEHUSI HachlllleHHOro mnapa. Kputuueckast
TOYKa, KPUTHYECKOE COCTOSHHE BELIECTBA, €ro OCOOCHHOCTH. BBIBOA M aHamM3 ypaBHEHUS
Knaneiipona. 3aBucumocTh TemnepaTypsl IUIABIECHHUS OT BHEUIHETO JABJICHMS, HHTEIPUPOBaHUE
ypaBHeHus KianeipoHa A paBHOBecHs TBEpIOE TeNO - JKUAKOCTh. PaBHOBecusi ¢ ra3oBoit
¢azoii, ypaBHenue Kianelipona-Kiay3uyca, BBIBOJ U HHTETPUPOBAHUE YPABHEHUS ISl OTIMCAHUS
JUHUHA MCIapeHuss U CcyOJuMaluu, HCHojb3yeMmble jponyuieHus.  OmnpeneneHue KOOpAMHAT
TPOMHOU TOYKHU.

2.2. OnpeneneHue TepMOIMHAMUYECKUX (QYHKIUH npolecca (a3oBoro nepexoaa

IIpumenenne  ypaBHenuss — Kilaneiipona-Knaysmyca  mius pacdyera  M3MEHEHHs
TepMOJMHAMUYECKUX (QYHKIUN 1pu (a30BbIX MpeBpallleHUsX. B3auMocBs3p AHTAIBIUI
IUTaBJICHUS, UCTIAPEHUS M BO3TOHKU B TPOMHOM Touke. DMnupuueckoe npasuio TpyToHa.

Paznen 3. TepmoauHamMuyeckasi TeOpusi pacCTBOPOB
3.1. OcHOBBI TEPMOJIMHAMMKH pacTBOPOB. [lapunanbHble MOJBHBIE BETMYUHBI

Knaccudukanuu pactBopos. [lapuuanbHble MoJissipHbIe BeJIWYUHBL. YpaBHeHusi ['nb6ca-
Jrorema (BBIBOJ W aHaIU3). MeToJbl ONpeAeseHns MapLUalbHbIX MOJSPHBIX BEJIWYMH (METOA
KacaTelbHBIX M METOJA OTpe3koB). OTHOCUTENbHBbIE NapLUAIbHBIE MOJISPHBIE BEIMUYUHBI
(mapumanabHble MOJIIpHBIE PYHKIMK cMemeHus ). TepMoauHaMuieckue GyHKINN CMELIeHHUS.

3.2. TepMoarHAMUYECKOE OMUCAHNE HJICATBHBIX U HEHJICAIbHBIX PACTBOPOB

WneanpHble (COBEPIIEHHBIE) paCTBOPHI. XMMHUYECKHUH IMOTEHIMA KOMIIOHEHTA UEAIBHOTO
pactBopa. TepMmoanHamuueckue (YHKIMM CMEIIEHUs i1 WAEaJbHBIX pacTBOpoB. PaBHOBecue
"uneanbHbIN pacTBop-niap", 3akoH Payis, rpadguueckas nntepnperanus 3akona Payns. IpeaensHo
pa3baBiieHHbIE PacTBOPHI, 3aKOH ['eHpu. YpaBHEHNE XMMHUECKOI0 MTOTEHIIMaja A5l PACTBOPUTENS
U PpacTBOpeHHOro BemlecTBa. HewupeanbHble (peanbHblE) pacTBOPBI, IOJOXKUTENbHBIE U
OTpHULATENIbHbIE OTKJIOHEHHUS OT HJeanbHOCTH (0T 3akoHa Payns). CraHgapTHbIE COCTOSIHUS
KOMIIOHEHTOB pacTBopa. CHMMMeTpHuYHass M HECUMMETPUYHAs CHCTEMBI CpaBHEHHdA. Pacuer
aKTUBHOCTEM M  palMOHAIBHBIX KO3((PUIMEHTOB aKTUBHOCTM KOMIIOHEHTOB pacTBOpa.
Tepmoaunamuveckue (GYHKIMM CMELIHHUS Ui  HEHMJEalbHBIX pacTBOPOB. 3aBHUCHUMOCTb
aKTUBHOCTH U KO3 (UIIMEHTa aKTUBHOCTU KOMIIOHEHTA OT TEMIIEPATyphl U JaBJICHHUS.

3.3. KomnuratuBHble CBOHCTBa pa30aBlIEeHHBIX pPAcTBOPOB HENETYYHMX BEIIECTB B JIETy4eM
pacTBopuTeIe

KonnuratuBHable cBoicTBa pa30aBIEHHBIX PACTBOPOB HENETYYMX BEIIECTB B JIETYYHUX
pacTBopuTeNax (MOHMXEHHUE HaBJICHHS HACBIIIEHHOTO Iapa pacTBOPUTENS HaJ pacTBOPOM IO
CPaBHEHMIO C YHCTHIM PaCTBOPUTEINIEM, MOBBIILIEHHE TEMIIEPAaTyphl Hayajaa KUMIEHHUs U TIOHIKEHUE
TEeMIIepaTypbl Hayajaa OTBEP/ICBAHKS PACTBOPOB, OCMOTHYECKOE JaBICHHUE). JOYIITHOCKOTTMIECKAs
U KPUOCKOIMYECKasi KOHCTAHTBhl PACTBOPUTENSA. BBIBOJ ypaBHEHMsI, CBA3BIBAIOILEIO NOHM)KEHUE
TEMIIepaTypbl Hayaja OTBEpAEeBaHUS C KOHIEHTpanuell pactBopa. OcMoOC, OCMOTHYECKOE
JaBiieHue, oOpaTHBI ocMoc. Vcmonb30BaHWE KOJUIMTATUBHBIX CBOMCTB ISt ONpEENCHHS
MOJISIPHOM Macchl, CTENEHN AUCCOLUAIMY WK CTENIEHH acCOLUAIMM PACTBOPEHHOIO BELIECTBA.
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Paznen 4. ®a3oBble paBHOBECHSI B MHOTOKOMIIOHEHTHBIX CHCTEMAaX
4.1. PaBHOBecHE «OKMJIKUI PacTBOP - HACHIILEHHBIN Map» B IBYXKOMIIOHEHTHBIX CHCTEMaX.

JlmarpamMmbl  «IaBIIEHUE-COCTaB»,  «TEMIIEpaTypa-CoCTaB»,  «COCTaB  Iapa-CoCTaB
KHUJIKOCTH» JJs HUACAIbHBIX M HeuJealdbHbIX pacTBOpoB. [Ipumenenue mnpaBwia a3 k
UCCIIeIOBaHMIO auarpaMM. 3akoHbl [n00ca-KoHoBanoBa. A3zeoTpomus, TepMOIMHAMUYECKOE
ycJ0BHE TOYKH azeoTpona. [IpaBmiio peryara. @U3NKO-XMMUYECKHE OCHOBBI Pa3JeNICHUs KUAKUX
cMeceil MeTOIaMH TEPETOHKH U PeKTU(UKAITUH.

4.2. PaBHOBECHE «OKMJIKOCTb-TBEPJI0€» B IBYXKOMIIOHEHTHBIX CUCTEMAX.

Tepmuueckuii aHanu3, KpUBBIE OXJAXKACHUS, IMOCTPOCHUE IUArPaMMBbl IJIABKOCTH IIO
KpUBBIM oxJlaxJeHus. CHCTeMbl € OrpaHUYEHHOH M HEOrPaHUYEHHOH pacTBOPUMOCTBHIO
KOMIIOHEHTOB B TBEpAOM cocTostHUU. M3omopdusm. Tumsl TBepAbIX pacTBOpoB. Jlnarpammbl
IUTABKOCTH M30MOP(HO KPUCTAUIM3YIOIIMXCS BeIecTB. JluarpaMmbl IJJABKOCTH CUCTEM C
OTPaHUYEHHOW PACTBOPUMOCTBIO B TBEPJOM COCTOSIHMM. DBTEKTUYECKOE U IMEPUTEKTUYECKOE
paBHOBecus. OmnpejeneHue cocTraBa 3BTEKTUYECKOH JKUAKOCTH IOCTPOEHUEM TpPEyrojbHUKA
Tammana. [Ipumenenne npasuia a3z ['m66ca k uccaenoBannio Hha3oBbIX paBHOBECHIA.

4. O0beM y4eOHOH JUCHUILINHBI

B 3agerHbIX B akanem.

Bunel yue6HoI paboTh eAMHULAX yacax
OO0mas Tpy10eMKOCTh JTHCIUILIHHBI 110 Y4eOHOMY MJIAHY 5,0 180
KonrTakTHas paboTa — ayiNTOPHbIE 3aHATHUS . 1,78 64
Jlextuu (JIek) 0,89 32
[Tpaktuyeckue 3ansatus (I13) 0,89 32
CamocrositesibHas padora (CP): 2,22 80
KonraktHas camocrositenbHas pabota 922 -
CamocTosaTenbHOE U3y4YeHHUE pa3iesioB JUCLUILIUHBI ’ 80
Bua konTpoJ:
Ok3ameH 1,0 36
KonTtakTHas paboTa — mpoMexyToUYHas aTTecTalus 10 0,4
ITonroroBka K 3K3aMeHy ' 35,6
Bua uTOroBOro KOHTpOJIS: JK3aMeH

B 3agerHbIX B actpon.

Bunsl yueOHoI paboThl eIMHUIIAX yacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 5,0 135
KonrakTHas padora — ayANTOPHBIE 3aHATHSA . 1,78 48
Jlexmuu (JIek) 0,89 24
[Tpaktryeckue 3ansatus (I13) 0,89 24
CamocrositesbHas padora (CP): 2,22 60
KonrtaktHas camocrositensHast pabora 922 -
CaMocCTosTeIbHOE U3YUCHUE PA3JICTIOB TUCITUTUTHHEI ’ 60
Bupa xonTpos:
OKk3amMeH 1,0 27
KonTtakTHas paboTa — mpoMeXyTOYHAast aTTECTaIHsI 10 0,3
IloaroroBka K 3K3aMeHy ' 26,7
Bua uTOroBOro KOHTpOJIS: JK3aMeH

AHHOTanug padoyeil NPOrpaMmbl JTUCUUIIIIMHBI
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«Hnxenepuas rpapuka» (b1.65.12)

1. Heab AMCHMILUIMHBI - HAYYUTH CTYACHTOB BBINOJHSITH U YUTATh YEPTEXKU I10 MPaBUIIaM
U yCIOBHOCTSM coriacHo crangapram ECKJI.

2. B pe3yabrate wu3ydYeHHs JUCHUIUVIMHBI O00ydYamIIHMiicsi 1O mNporpamMme
0akajiaBpUAaTAa 10JI3KeH

Obnadams cnenyromumu o6mekyabTypHbiMEu (OK), obmenpodeccnonansubivu (OI1K) u
npodeccnonansubivu (I1K) koMneTeHIUsIMHU:

TOTOBHOCTBIO NPUMEHATh (PyHIaMEHTAIbHbIE MaTEMaTHUYECKHUE, €CTECTBEHHOHAyuYHbIE U
o0IIenHKeHepHbIe 3HaHUS B podeccroHanbHol aestenbHoctd (OIK-3);

CIIOCOOHOCTBIO COUETATh TCOPHIO U MPAKTUKY IS pelieHns: HHKeHepHbIX 3a1a4 (OI1K-4);

3Hamb.

- CIIOCOOBI OTOOPAXKEHHS POCTPAHCTBEHHBIX (POPM HA MIIOCKOCTH;

- [IpaBWJIa U YCJIOBHOCTH MPU BBINOJIHEHUN YEPTEXKEN;

- BUJIbI U3/I€TTNI U KOHCTPYKTOPCKHUX JOKYMEHTOB;

- Ha YPOBHE IPEJICTABICHUS XapaKTEPUCTHUKU (POPMBI U TOBEPXHOCTH H3/ICIHIA;

yMemb:

- BBIIOJHATH M YUTATh YEPTEKU TEXHUYECKUX MH3JAEIUI C Y4eTOM JEeHCTBYIOLIUX
CTaH/IapTOB;

- BBIIIOJIHATD ¥ UUTATh CXEMbI TEXHOJIOTMYECKHUX IPOLIECCOB;

- HCIIOJIb30BaTh CPEJICTBA KOMIBIOTEPHOM IpaduKu IJi U3TOTOBJICHHS YEPTEKENl;

enademsn.:

- crocobamu U pueMaMu U300paKeHuUs IPEIMETOB Ha TIOCKOCTH;

- rpaduaeckuM maketom «Komracy.

3. KpaTkoe coaep:kanue TUCHUILIUHBI

Mopnyas 1. U3nenue U KOHCTPYKTOPCKHE JOKYMEHTHI.

3HAKOMCTBO C BUJIaMU U3JEIUNA U KOHCTPYKTOPCKUX JIOKYMEHTOB, CXEMbI. ApmaTypa
TpyOOIpoBOa U3yueHHUE pe3b0, pe3bOOBBIX U3/IEINIA U BBIMOJIHEHUE SCKU30B U YepTeKel AeTaneit
C pe3b0Oid.

Moayas 2. CoennHeHnne aeranei.

CrangapTtHble pe3b00Bble U3/enus U coequHeHus. CoequHeHue aeTanei 601ToM 1
mnuiabkoi. Pe3r6oBbie TpyOHBIE coennnenus. [ankoBbie coennHenus. DnaHIeBble COCTUHEHNUS.
Hepasbemuble coeuHeHus eraneii . 'eomeTpuueckue XxapakTepucTUKU (JOPMbI U TOBEPXHOCTH
U3IeIui.

Mopayas 3.YepTexu cO0pPOUYHBIX eIMHHI. DJIeMEHThI KOMIIbIOTEPHOI rpauKH.

[TpaBuna BeinosHeHUs U opopmieHHs cOopouHoro yepTexka. JleraarpoBanue yeprexen
COOPOYHBIX €TUHULL. DIEMEHThl KOMIIbIOTEPHOU IpaduKH.

4. O0beM y4eOHOMH JUCHUILINHBI

B 3aueTHBIX B akanem.
Bunsl yueOHol paboTh eIMHUIIAX yacax
O0mas TpyA0eMKOCTb JUCIUILIHHBI 110 Y4eOHOMY IVIaHY 4,0 144
KonrTakTHas padora — ayANTOPHBIE 3aHATHS . 1,33 48
Jlexuuu (JIek) 0,44 16
[Tpaktuueckue 3ansatus (I113) 0,67 24
JIaGoparopusie pabotsl (JIP) 0,22 8
CamocrositesbHas padora (CP): 2,67 96
KonrtaktHas camocrositensHast pabota 2 67 0,6
CamMoCTOSTENPHOE U3YUYECHUE PA3IENIOB JUCIIUILTMHBI ’ 95,4
Buj kontpoJsi: 3auer ¢ oueHKoi - -
B 3aueTHbIx B actp.
Bunsl yueOHoI paboThI €IMHULIAX yacax
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O0mas Tpy10eMKOCTb JUCIUILIHHBI 110 Y4eOHOMY IVIaHy 4,0 108
KonTakTHas padoTa — ayIMTOpPHbIE 3aHATHSA . 1,33 36
Jlexuuu (Jlek) 0,44 12
[Tpaktuyeckue 3ansatus (I13) 0,67 18
JlaGopaTtopusbie padoTs (JIP) 0,22 6
CamocrositesbHas padora (CP): 2,67 72
KoHrtakTHas camocTosTenbHas pabora 2 67 0,4
CamocTosTeNnbHOE U3YYCHUE Pa3IeiOB JUCIUTUTHHBI ’ 71,6
Bua koHTpoOJIsA: 3a4eT ¢ OlleHKOH - -

AHHOTanus padoyeil NPOrpaMMbl AU CUHUIIIMHBI
«[Ipuxkiaaanas mexanuka» (b1.5.13)

Henp aMCHMNJIMHBI: HAay4YUTh CTYJIEHTOB TBOPYECKOMY IIOJIXOJIY K BBIIOJHEHHUIO
VMH)XEHEPHBIX PAacue€TOB Ha IMPOYHOCTh, KECTKOCTh M YCTOMYMBOCTb 3JIEMEHTOB KOHCTPYKLUH,
JIeTAJIeW U y3JI0B MAlllMH U annaparos.

2. B pe3yabrare wu3yyeHHsl AUCUMIUIMHBI oOO0y4Yallluiicd N0 nNporpamme
0akaJlaBpUAaTAa JI0JIKEH

Obnadams cnenyromumu obmekynbTypabiMu (OK), obmenpodeccuonansubivu (OIIK) u
npodeccnonansubivu (I1K) koMneTeHIUIMH:

FOTOBHOCTBIO MPUMEHATh (PyHIAMEHTAIbHBIE MaTEMaTHYECKHE, €CTECTBEHHOHAYUYHBIE U
O0IeMHKCHEPHBIC 3HAHUS B IpodeccronanbHoil aestenbHoctu (OITK-3);

CIIOCOOHOCTBIO COYETATh TEOPHIO U MPAKTUKY IS pelicHUs HHKeHepHbIX 3aaa4 (OT1K-4);

3HaMb:

OCHOBHBIE YPaBHEHHSI U METOJbl PEUICHUS 33/Ja4 CONPOTHUBIICHUS MAaTEpUAJIOB U JeTalen
MallIuH;

OCHOBHBIE METOJABl PACUETOB HA IPOYHOCTH, KECTKOCTh MU YCTOMYMBOCTH JJIEMEHTOB
KOHCTPYKLMI MaIIMH U anlapaTos;

OCHOBBI TEOPHH pacueTa JeTajlel U y3JI0B MAlllMH U alnapaToB XUMUYECKOW TEXHOJIOTHH,

ymems.

IIPOBOAMTH pAacyeTbl 3JIEMEHTOB KOHCTPYKLMH Ha OCHOBE METOAOB COIPOTHUBIICHUS
MaTepuasos;

pPacCUMTHIBATh U KOHCTPYUPOBATh JE€TAIM MAIIUH MO0 UCXOJHBIM JaHHBIM;

IIPOU3BOJUTH PACUYEThI IO OCHOBHBIM KPUTEPUSAM PaOOTOCIIOCOOHOCTH M KOHCTPYHPOBAHMUS
JeTajield MallluH,

enademsn:

HaBBIKAMH pacyeTa COMPOTUBIIEHUS MaTEPUAIOB AHAIMTUYECKUMHU METOJIaMU;

HaBbIKaMU BbIOOpA MaTepUasoB [0 KPUTEPHUSIM MPOUYHOCTH;

pacueTamMy TUIIOBBIX JE€TaJEH MallluH, M0JIb3YysCh cripaBouHOU nuTeparypoit u 'OCTamu.

3. KpaTkoe conep:kaHue TUCHUTIIAHBI

1. BBenenune
Ponp mpenmera «llpuknaanas mexaHuka» B (OPMHUPOBAHMM HWH)KEHEpa XHMMMKA-TEXHOJIOTA.
«[IpuxiagHas MexaHuWKa» KaK OCHOBA JJIs TOHUMaHUsA pPabOTHI, yCTpoiicTBa M Oe30macHOi
SKCIUTyaTaluy 000pyI0BaHUS XUMUYECKOTO ITPOU3BOJICTBA.

2. Moayas 1 «Onpenenenue peakuuii onop. PacrskeHue-coxkaTue».

Paznen 1.1. Onpenenenne peakuuii omnop.

AOCoNIOTHO TBEpaOe Teno. OJeMEeHTHl CTaTUKU. OCHOBHBIE TOHSATHS. AKCHOMBI CTaTHKU.
VYpaBHenus paBHoBecHs. CBSI3M M UX PEAKIIHUH.

Paznen 1.2. Pactsxenue-cxarue.

OcHOBHBIE TONYIIEHUS ¥ PUHIUIIBI CONPOTUBIIEHUSI MaTepuanoB. Metoj ceuenuit. Hanpsioxenus,
nedopmaruu 1 nepeMerenus. 3akoH ['yka. [TocTpoenue 3mop BHYTpEHHUX YCUIMNA, HANPSHKEHUH
u nepemeiieHnil. CTaTUYECKU ONpeieMMble U CTaTUYECKH HEONpeesiuMble 3a1aun. J{uarpaMmmel
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pacTsDKeHUs Ul IUIACTHMYHBIX U XPYNKUX MAaTepHaoB M UX XapaKTEpUCTHKHU. Jlomyckaemble
HaMpsDKEHUs. Y CIIOBUE MPOYHOCTH MPH PACTSHKEHUHU (CHKaTUR).

3. Moayas 2 «Kpyuenue. U3rud».

Paznen 2.1. Kpyuenue.
3akon ['yka mpu casure. BHyTpeHHue cuiioBble (akTopsl MpH KpydeHHH. HanpsokeHus B
CTEP)KHSIX KPYIJIOTO C€YEHUs. Y CIIOBHE MPOYHOCTU IIPU KPYUEHUU.

Paznen 2.2. U3rud.
['eomeTprueckue XapakKTepUCTHKHU IJIOCKUX cedeHH. [loHsTHe 4icToro u nonepeyHoro U3rudos.
[IpaBuna mMOCTPOEHHS] SHIOP MOMEPEYHBIX CHJI M H3THOAONIMX MOMEHTOB. OrmpeneneHue
HOpMaJbHBIX HANpsOKEHUH. YclioBue MpoyHocTH Mpu u3rube. OrmnpeneneHue KacaTelbHbBIX
HanpspkeHuid. Parmonanbabie JOPMBI CEUCHHIA.

4. MoayJab 3 «Ci10:KHO€e HANIPSIZKEHHOE COCTOSTHHEY.

Paznen 3.1. CiioxHO€E HANPSXKEHHOE COCTOSIHUE.
OCHOBBI TEOpUM HANPSHDKEHHOIO COCTOSIHUS M TUIIOTE3bl NMPOYHOCTH. [loHATHME HaAmpsKEeHHOro
cOCTOsIHUS. | TaBHbIE IJIOIMIAKU U TJaBHbIE HanpsokeHus. O000meHHbIi 3akoH ['yka. Hasnauenue
rUnoTe3 NpoyHOCTH. [IoHATHE SKBUBAIEHTHBIX HANPSKEHUW U KPUTEPUEB TPOUYHOCTH.

Pa3znen 3.2. ToHKOCTEHHBIE COCY/IBI.
ToHKOCTEHHBIE COCYABI XUMHUECKUX MPOU3BOACTB. OmpeneneHe HalpsHKeHU 1o 6€3MOMEHTHOM
teopun. OcHOBHBIE lonyieHus. BeiBog ypaBHeHus Jlamnaca. PacueT TOHKOCTEHHBIX 000104€eK 10
ypaBHeHuto Jlamnaca v no cTaHAapTU30BAaHHON METOIUKE. Y CIIOBUE TPOYHOCTH.

Paznen 3.3. Pacuer cxarbIx cTep>KHEH HA YCTOWYUBOCTb.
Y CTOWYUBOCTD 3JIEMEHTOB KOHCTpYKUMiA. [ToHsATHE KpUTHUYECKO# CHIIbI M KO3 uUIMeHTa 3anaca
npouHocTtu. Pacuer kputudeckoit cuiibl o Dunepy. [Ipenenst npumenumoctu Gopmyiiel Ditepa.
[IpakTuueckwuii croco6 pacuyera Ha YCTOMYUBOCTbD.

5. Moayan 4 «/leTajim MalH».

Paznen 4.1. Coequnenue neraneil MalliuH.
Knaccudukanusa neraneii MamuH ¥ anmapatoB XUMHYECKMX MPOU3BOACTB. Pe3nOoBbIe
coequHeHus. Pacuer OOJITOBBIX COEIUHEHMM IpPU IMONEPEYHBIX M IPOJOJBHBIX Harpys3kax.
Inonounsle coenuHeHus. Ha3HaueHue m BUABI HIMOHOK. Pacyer IIMOHOK Ha cpe3 U CMATHE.
Bunel cBapku. O6macte npuMmeHeHus. Bunbl cBapHbIX 1mBOB. PacueT Ha MpOYHOCTH CTHIKOBBIX U
HaXJIECTOYHBIX ILIBOB.

Paznen 4.2. Banbl u ocu, X ONOPBI U COEUHEHMUS.
Banbl, ux xnaccudpukanms u HazHaueHue. Ocu. IIpoekTHpoBOUHBIE pacyeThl BaJlOB M OCEH.
[Mogmunuanku ckonbxkenus. Marepuansl Bkiaasimen. [lonmmnanku kayenus. [IpuHmnuansaoe
YCTPOICTBO M OCHOBHBIE TI'eOMETpuYecKkue pasmepbl. JlocTOMHCTBa, HEJOCTATKU U 00JacTu
MPUMEHEHUS] TOJIIMIIHUKOB KaueHuss M cKojibxkeHud. IlpuBogusie wmydThl. Haznauenwe.
Knaccudukanus MmydT mo npuHUuny AeHCTBHU U Xapakrepy pabotsl. [lopsnok mondopa Mmydt u
OCHOBBI IPOYHOCTHOT'O pacyeTa.

Paznen 4.3. Mexanndeckue nepenayu.
3yOuateie mepemaun. OKpyxHOe U panuanbHoe ycuwius. Pemykropel. Ompenenenue u
knaccupukanus. [Ipumepsl cxemM penyKTOpoB.

4. O0beM y4eOHO TUCHMIIIIMHBI

B 3aueTHEBIX B akanewm.

Bunsl yueOHoI paboThI eIMHUIIAX qacax
OO0mast Tpy10eMKOCTb IMCHMILUIUHBI M0 Y4eOHOMY IJIAHY 4,0 144
Konrakrhas pa6ora (KP): 1,78 64
Jlexumn (JIex) 0,89 32
[Tpaktryeckue 3anstus (I13) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
KonrtaktHas camocrositensHas pabora 9 29 0,2
CaMocTosATENbHOE U3YUYEHUE PA3AETIOB TUCIUIUIMHBI ’ 79,8
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Bua koHTpOJIA:
3ayer ¢ OLEHKOI - -
Buja uToroBoro KOHTpoOJIA: 3ader ¢ oueHkoM
B 3agerHbIX B actpon.
Bunpl yueOHol paboThI €IMHULIAX yacax
OO0masi Tpy10eMKOCTb IMCUMILUIUHBI 10 Y4e0HOMY IJIAHY 4,0 108
Kounrakthas pa6ora (KP): 1,78 48
Jlextuu (JIek) 0,89 24
[Tpaktuyeckue 3ansatus (I13) 0,89 24
CamocrositesbHas padora (CP): 2,22 60
KonTaktHas camocrositenbHas paboTa 9 29 0,15
CaMocTosTenbHOE U3YUCHUE PA3/IeTIOB TUCIUTLIMHBI ’ 59,85
Buja koHTpOJIS:
3auyer ¢ OLEHKOI - ‘ -
Buja uTOroBOro KOHTPOJIS: 3adeT ¢ OEeHKOH

AHHOTauus padoyeii MporpaMMsbl JTUCHUTLIMHBI
«JIeKTPOTEXHUKA M MPOMBbILIIJIEHHAs! 3JIeKTPoHuKa» (b1.5.14)

1. Heap jaucHUIUIMHBI:  (GOPMHpPOBAHWE Yy  OOYYArOIIMXCS  KOMIIETEHIIHIA,
00eCneUnBaOIIUX  TEOPETUYECKYI0 U MPAKTUYECKYI0 TOJTOTOBKY BBIMYCKHHMKA, YMEIOIIETO
BBIOMPATh M JKCIUTyaTHPOBATH AJIEKTPOTEXHUYECKHE U DIIEKTPOHHBIE YCTPOICTBA, BIIAJCIOIIETO
HaBbIKaMU UCIOJIb30BaHUS COBPEMEHHBIX UH(GOPMaIIMOHHBIX TEXHOJIOT Ui TUISt
aBTOMATH3MPOBAHHOTO MOJICIIMPOBAHUS U pacy€Ta dJIEKTPUYECKUX M AIEKTPOHHBIX LIEHEH.

2. B pe3yabrare u3y4YeHHs] AMCHUILUIMHBI oOOydawouuiics 10 MNporpamme
0akajlaBpUAaTAa JI0JIKEH

Obnadams cnenyromumu oomekynbTypabiMu (OK), obmenpodeccnonansubivu (OIIK) u
npodeccuonansubiMu (I1K) komnereHuuaMu:

CIIOCOOHOCTBIO K CAMOOPTaHu3alui u camooodpasoBanuto (OK-7);

TOTOBHOCTBIO NPHUMEHATh (DyHIAMEHTaJIbHBIE MaTeMaTHYeCKHE, €CTECTBEHHOHAyYHBIC H
0OIIIeMHXEHEPHBIE 3HAHUS B IpodeccrHoHanbHoi aestensHocTH (OITK-3);

CIIOCOOHOCTBIO COUETATh TEOPHIO U MPAKTUKY IS pellicHNs] HHXKeHepHBIX 3a1a4 (OT1K-4);

3HamMb:

- OCHOBHBIE TIOHATHS, OTIPEIEIICHUS U 3aKOHBI DIIEKTPUUYECKHX IICTICH;

- METOJIbl MOJIEIMPOBAHUS, aHATIM3a U pacuéTa 1enel MOCTOSIHHOTO U MEPEMEHHOI0 TOKOB,
METOOJIOTHIO AIEKTPOTEXHUIECKUX U3MEPEHUH;

- YCTPOMCTBO U MPUHIMIIEI paOOThI 3JEKTPOTEXHUYECKOTO U 3JIEKTPOHHOTO 000py10BaHHUS,
TpaHCc(HOPMATOPOB, SJTCKTPUICSCKAX MAIIHH, HCTOYHUKOB IMUTAHHS;

ymemy:

- TPUMEHSTh TEXHOJOTHMH  MOJCTHPOBAHWS, aHAIMW3a, pacuyéra W OKCIUTyaTaluu
JIEKTPUUECKUX CETeH, MPOMBIIIUIEHHOTO 3JIEKTPOOOOPYIOBAHUS U AJIEKTPOHHBIX TPUOOPOB;

- BBIOMpATh DJEKTPOTEXHHUYECKOE W DJIEKTPOHHOE OO0OpYHOBaHWE JUIsl pPEIICHUS 3aaad
MPOEKTUPOBAHHUS U peau3alliil XMMHKO-TEXHOJIOIMYECKUX MPOIIECCOB U IPOU3BO/ICTB;

enademsn.:

- METOZaMHU MOJICTUPOBAHMS U PAcU€Ta SJIEKTPUUECKUX U AIIEKTPOHHBIX LETeH;

- HaBBIKAMM MPAKTUYECKOM pPaOOTHI € AJIEKTPUYECKOW ammapaTypod MU 3JIEKTPOHHBIMH
YCTPOMCTBAMM.

3. Kpatkoe cofep:kanue AU CHUINIUHBI
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Beenenmne. IIpenmer, OCHOBHbIE IOHSTHS, METOAOJIOTUS SIEKTPOTEXHUKH U 3JIEKTPOHUKHU.
Kparkue ucropudeckue cBeleHMs. 3aadyd U MECTO Kypca B IMOJArOTOBKE OakajaBpa TEXHUKH W
TEXHOJIOTHH.

Moayasb 1. diiekTpryeckne menu

1.1. OcHoBHBIC omnpeJejieHHsl, ONHMCAHUSI TAPaMeTPOB W MeTOA0B pacuéra
JIEKTPUYECKUX Leneil.

OcHOBHBIE IOHATHUS U 0003HAYEHUS SJCKTPUUECKUX BETUUMH U 3JIEMEHTOB AJIEKTPHUYECKUX
nenei. OCHOBBI 37eKTpoOe3onacHOCTU. OCHOBHBIE MOHSTUS TEOPUM SJIEKTPUYECKUX IIeTeH.
OCHOBHBIE IPUHLIUIIBIL, TEOPEMBI U 3aKOHBI AIEKTPOTEXHUKU. METOIbI MOIETUPOBAHUS, aHAIN3A U
pacuéra JIMHEHHBIX JIEKTPUYECKUX LENEH IOCTOSHHOTO TOKA.

1.2. DnekTpuyeckne u3MepeHus U NpuooOpkI.

MeToapl M3MepeHus JIIEKTPUYECKMX BEIMYMH: IpPSIMBIE U KOCBEHHBIE. AHAJIOIOBBIE
AJIEKTPOM3MEPUTENbHBIE U IHU(POBBIE 3JEKTPOHHBIE MPUOOPHI: YCTPOWCTBO, MPUHIIMIT JEHCTBUS,
obmactu  npuMeHeHus. M3MepeHue  INEKTPUUECKUMX  BEIMYMH: TOKOB,  HAalpsDKEHU,
COIIPOTHUBIIEHUH, MOIIIHOCTH U SHEPTUHU.

1.3. AHaau3 ¥ pacyéT JUHeHHBbIX IeMneii mepeMeHHOr0 TOKa.

Crioco0b1 peacTaBiIeHus (B BUI€ BPEMEHHBIX AUarpaMM, BEKTOPOB, KOMITIEKCHBIX YHCEN)
U MapaMmeTpbl (aMIUIMTYJ1a, YacToTa, HayalbHas (as3a) CUHYCOMAAIbHBIX (PYHKIMHA. MTHOBEHHOE,
CpelHee U JIEUCTBYIOLIEE 3HAUEHUS IEPEMEHHOI0 CUHYCOMAAIbHOro Toka (Hanpspkenusd u 2J(C).
AKTHUBHOE, PEAKTUBHOE U IOJIHOE CONPOTUBIICHUS BETBU. MOIIHOCTD B LIEMIAX IEPEMEHHOIO TOKA.
Koaddumment momroctn (C0S([))) M ero TeXHUKO-3KOHOMHYECKOe 3Ha4YeHue. [IpumeHeHue
anreOpbl KOMIUIEKCHBIX 4YMCEl B 3JEKTpOoTeXHHUKe. KoMIUIeKCHBIM MeTo] pacuéra JIMHEHHBIX
Lenei NepeMeHHOro Toka. bajanc MOIIHOCTH B LEMNSAX NEPEMEHHOr0 ToKa. Pe30HaHCHBIE SIBIEHUS
B 3JIEKTPUYECKHX LIEMsAX. Pe30HaHC HANpPsDKEHUM U TOKOB. AHanu3 U pacuéT Tpex(asHbIX Lienei
MIEPEMEHHOI0 TOKa. ABTOMATHU3HpPOBAaHHOE MOJEIUPOBAHWE U PACU€T INIEKTPUUYECKUX U
ANEKTPOHHBIX (TakeTsl mporpamm MultiSim, Mathcad, Excel).

Moayab 2. DJIeKTPOMATrHUTHbIE YCTPOHCTBA M 3JIeKTPHYEeCKHe MAIUHbI

2.1. Tpancpopmartopsl.

Ha3nauenne u oOmacTd mnpuUMeHEHHUs TpaHc)OpMaTOpoB. YCTPOHCTBO U MPUHIIMII
neictBus  onHogaszHoro TpaHchopmaropa. AHaIU3  3JIEKTPOMAarHUTHBIX — IMPOIIECCOB B
TpaHchopmarope, cxema 3amemieHus. [lotepu osHeprum B TpaHchopmarope. BhemHue
XapaKTEPUCTHUKH.

2.2. ACHHXPOHHbIEe MALINHBI.

YeTpolicTBO W OpUHLMI — AEWCTBUS — Tpex(a3HOro  aCMHXPOHHOIO  JIBUTaTels.
Mexannueckue u paboune XapakKTepUCTHKH. DHepreTudeckue auarpaMMsbl. [1yck acHHXpPOHHBIX
JBUTATENel C KOPOTKO3aMKHYTHIM M (a3HbIM poTOpoM. PeBepcupoBaHUE U peryiMpoBaHHE
4acTOTBI BpaILlCHNUS.

Mopayasb 3. OCHOBBI 3JIeKTPOHUKH

3.1. DuiemeHTHas 0a3a COBPEMEHHBIX JJICKTPOHHBIX YCTPOMCTB.

[TonmynpoBoHUKH. YCIIOBHBIE O0O3HAYEHUS, NPUHIMN JEHCTBUS, XapaKTEPUCTHUKU U
Ha3HAYEHUE IMOJIYNIPOBOJHUKOBBIX JAMOJOB, TPAaH3UCTOPOB, THUPUCTOPOB. IHTerpanbHble
MHUKpPOCXEMBI, UX Ha3HaueHue, Kiaccu(uKalus 1 MapKUpPOBKA.

3.2. MCTOYHMKH BTOPHYHOIO JJICKTPONUTAHMS W YCWIMTEJH 3JIEKTPHYECKUX
CHUTHAJIOB.

[TonynpoBOTHUKOBBIE BBIMPSAMUTENH: KilacCU(UKAIUSA, OCHOBHbIE MapaMeTphl, CXeMbl U
NPUHLIMIT paboThl BbIIpAMUTENS. OnekTpuueckue QuibTpbl. Kilaccupukamuss u OCHOBHbBIE
XapaKTepUCTUKH ycunuteneid. OOpaTHble CBSA3U B onepaunoHHbIX yeunutensax (OY), ux BuusHue
Ha TapaMeTpbl U XapaKTepucTuku ycunutens. OCHOBHbIE TUIIBI ycuiuTenel Ha 6aze OVY.

4. O0beM y4eOHOMH JUCHHUILINHBI

B 3auerHBIX B akanewm.
Bunel yueGHoI paboTh eANHULAX yacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 4,0 144
KonrTakTHas padoTa — ayANTOPHBIE 3aHATHS . 1,33 48
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Jlexmuu (JIek) 0,44 16
[Tpaktuyeckue 3ansatus (I13) 0,89 32
CamocrosiTesbnas padora (CP): 1,67 60
KonTaktHas camocrositenbHas paboTa 167 -
CaMocTosTenbHOE U3YUEHUE Pa3/IeTI0B TUCIUTLIMHBI ’ 60
Bua koHTpoOJIA:
DK3aMeH 1,0 36
KonrtakTHas paboTa — mpoMeXyTOYHAs aTTECTAIHS 10 0,4
[ToaroroBka K 3K3amMeHy ' 35,6
Bua uTOroBoro KOHTpoOJIs: IK3aMeH
B 3auetHbIx B actposn.

Buner yueGHoiIi paboTh eIMHULIAX yacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 4,0 108
KonTakTHasi paboTa — ayiUTOPHbIE 3aHATHUS 1,33 36
Jlexuunu (Jlek) 0,44 12
[Ipaktuueckue 3ansatus (I113) 0,89 24
CamocrositesibHas padora (CP): 1,67 45
KonTakTHas camocrosiTenbHas paboTa 167 -
CamocTrosiTenbHOE U3YUYCHHUE PA3/IeTIOB JUCIIUILIMHBI ’ 45
Bua koHTpOJIA:
DK3aMeH 1,0 36
KonrtaktHas paboTa — mpoMexyTOYHast aTTeCTaIHs 10 0,3
[ToaroroBka K 3K3aMeHy ' 35,7
Buja nToroBoro KOHTpoJIs: JK3aMeH

AHHOTanus padoyeil NporpaMMbl AU CHMIIIMHBI
«be3onacHocTsb ku3HeAesaTeabHocTn» (b1.6.15)

1. Hear aucuumiauHbl: GopmupoBaHHEe NPOPECCHOHATBHONW KYIbTYpbl O€30MaCHOCTH,
MoJT KOTOpPOH TOHMMAaeTcs TOTOBHOCTh U  CHOCOOHOCTh JIMYHOCTHM  HCHOJb30BATh B
npodeccnoHaNbHOM JesTeNbHOCTH MPUOOPETEHHYI0 COBOKYITHOCTh 3HAHWW, YMEHUI U HaBBIKOB
s obecriedyeHust Oe30macHOCTH B cdepe NpodecCHOHANbHOM IeATeNIbHOCTH, XapakTepa
MBIIIJIEHHS] ¥ IEHHOCTHBIX OPUEHTAIMi, IPU KOTOPBIX BOIPOCHI O€30MaCHOCTH paccMaTpUBalOTCA
B KaueCTBE MPUOPUTETA.

2. B pe3yabrare wu3yYeHHs] AMCUHUILUIMHBI o0ydawuuiics N0 mporpamme
0akajiaBpuAaTa J0JIKeH

Obnadoams cnenyromumu o0mekynbTypHbIME (OK), obmenpodeccuonanpasivu (OIIK) u
npodeccuonansubiMu (I1K) komnereHuuaMu:

TOTOBHOCTBIO MOJIb30BaThCSl OCHOBHBIMU METOJAMU 3alIUThl IPOM3BOJCTBEHHOIO IIEPCOHAIIA
Y HaCeJICHUsI OT BO3MOXHBIX MMOCIICICTBUIN aBapuii, kKaracTpod, cTuxuitHbix 6enctuii (OK-9).
3Hamb.

-- OCHOBHBIE TeXHOC(EpHBIE OMTACHOCTH, UX CBOMCTBA U XapaKTEPUCTHKU;

-- XapakTep BO3JCWCTBUS BPEAHBIX M OMACHBIX (DAKTOPOB Ha YEIOBEKAa M HPUPOIHYIO
Cpely, METONbl 3allMThl OT HUX MPUMEHUTENbHO K cdepe cBoell MpodheccuoHaTbHOM
NESTENIbHOCTH;

ymemy:

-- IEHTU(ULIHPOBATH OCHOBHBIE OMACHOCTH CPEIbl OOUTAHHUS YETIOBEKa;
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-- OLIGHUBAThb PHUCK MX pealM3allid, BBIOMpPATh METOJbl 3aLIUTHl OT OMNACHOCTEH
MPUMEHUTETLHO K cdepe cBoed mpodecCHOHATBHON IesATEIPHOCTH U CIOCOOBI OOeCTICUCHHS
KOM(OPTHBIX YCIOBUH KU3HEACATEIbHOCTH,

enademsn:

-- 3aKOHOJATEJIbHBIMH W NPAaBOBBIMH aKTaMH B 001acTH 0€30MacHOCTH M OXpaHbl
OKpyXarolen cpefpl, TpeOoBaHUAMU K O€30MaCHOCTH TEXHUYECKHX pErjiaMeHTOB B cdepe
npodeccnoHaALHOM e TEIBHOCTH;

-- CI0Cc00aMHU U TEXHOJIOTHSIMH 3aILIUTHI B YPE3BBIYAHHBIX CUTYAIUX;

--TIOHSATUITHO-TEPMHUHOJIOTUIECKUM armaparoM B 001acTi 0€30MacHOCTH;

-- HaBbIKaMHU pallMOHAJIU3alUU MPO(HEeCCHOHANBEHOM NEATEIbHOCTH C LEIbl0 00ecIedeHHUs

0€30IaCHOCTH U 3aIIUTHI OKPYKAIOIIEH CpeIbl.

3. KpaTkoe coaep:kanue TUCHUIIIUHBI

1. Benenue B OezomacHoCcTh. OCHOBHBIE TMOHATHS M OIpeneleHus. bezomacHOCTh H
yCTONYMBOE Pa3BUTHE.

2. Yenosek u TexHochepa. CTpykTypa TeXHOC(EPHI U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpeMeHHOE COCTOsIHUE TeXHOoc(hephl U TeXHOCHEpHOIT 6e30MacHOCTH.

3. Unentudukanus u BO3JCHCTBUE HA YEIOBEKAa BPEIHBIX U OMACHBIX (PAaKTOPOB CPEIbI
oOuTaHusl.

Knaccugukamuss HeratuBHBIX (HaKTOPOB Cpelbl OOWTAaHUS 4YeloBEeKa. XHMHUYECKHE
HeratuBHble (aKTOpbl (BpEAHBIE BEIIECTBA). MexaHMYEeCKHEe W aKyCTHUecKHhe KoyeOaHus,
BUOpamysi W IIyM. OJIEKTPOMAarHWTHBIE W3IMydeHHs U 1oiisl. VoHM3HMpYIOUIHe W3IydYeHHE.
Onextpuueckuil Tok. OnacHble Mexanndeckue (aktopsl. [Ipolieccsl TOpeHHs U MOKapOB3PHIBO-
OTacHBIE CBOIMCTBA BEMIECTB M MaTepuasioB. CTaTHYECKOE AIEKTPHUECTBO.

4. 3amura 4yenoBeka U cpeibl OOUTAaHUSI OT BPEIHBIX M OMACHBIX (DAKTOPOB MPUPOIHOTO,
AHTPOITOTEHHOTO M TEXHOTEHHOTO TIPOUCX 0K ICHHS.

OCHOBHBIC TPUHIIMITBI 3aUIUTHI. 3alIUTa OT XUMHYECKUX M OMOJOTHUECKUX HETaTHBHBIX
¢dakTopoB. 3ammTa OT HSHEPreTHYEeCKUX Bo3AeHcTBUI U ¢usnyeckux mnosen. ObecneueHue
0€30MacHOCTH ~ CHCTEM, paboTalmmX TOJ JaBlIeHHEM. be30macHOCTh  AKCIUTyaTaliH
TpyOONpPOBOJOB B XMMHYECKOM MPOMBIIUIEHHOCTH. be3omacHas sKcIulyaTalus KOMIIPECCOPOB.
AHanm3 U OIEHNBAaHNE TEXHOTEHHBIX U IPUPOIHBIX PUCKOB.

5. Ob6ecnieuenne KOMPOPTHBIX YCIOBUHN Ui KU3HU U AEATENbHOCTH yenoBeka. [loHsTue
KOM(OPTHBIX WM ONTHMAIBHBIX YCIOBHA. MUKpOKIMMAT moMenieHnid. OCBEIeHNne U CBETOBas
cpeza B IOMEIEHUH.

6. Ilcuxogusnonornueckue U IproHOMHUUECKHE OCHOBBI 0€30I1aCHOCTH.

[Tcuxmyeckue mpolecchl, CBOWCTBA U COCTOSHUS, BIMAMOLINE Ha Oe30macHoCTh. Buabl u
YCJIOBHS TPYIOBOM JIEATETLHOCTH. IPTOHOMUYECKHE OCHOBBI 0€30IMTaCHOCTH.

7. UpesBblUaiiHble CUTYallMH U METO/IbI 3aIIUTHI B YCIOBUAX UX pEATU3alUH.

O6mue cenenus o UC. Ioxap u B3pbIB. ABapuu Ha XUMUYECKH OMACHBIX 00bEKTaX.

Pagnanmonnsle  aBapuu. [lpuOopsl  paguallMOHHOM, XHMMHYECKOH  pa3Beikd U
JO3UMETPUYIECKOTO KOHTpOJIs. Upe3BhIuaiiHble CUTYallid BOSHHOTO BPEMEHH. 3alluTa HaCEICHUs
B YpE3BBIYAHHBIX CHUTyalUsX. YCTOWYMBOCTh (PYHKIMOHHUPOBAHUS OOBEKTOB HKOHOMHUKH B
Ype3BBIYANHBIX CUTYAIHIX.

8. YmpaBneHue 6€301acHOCThIO JKU3HEAEATEIbHOCTH.

3akoHOMATEeIbHBIE W HOPMATHBHBIC TIPAaBOBBIE OCHOBBI YIPaBICHHS O€30TaCHOCTHIO
KHU3HEEATSIFHOCTH. OKOHOMHYECKHME OCHOBBI yIpaBieHUs Oe3omacHoCThio. (CTpaxoBaHHe
puckoB. ['ocynapcTBeHHOE yIIpaBlieHHE O€301IaCHOCTHIO.

4. O0beM y4eOHOMH JUCHHUILINHBI

B 3aueTHEBIX B akanmewm.
Bunpr yue6HOI paboThI €IUHHULIAX yacax
O0mas TpyA0eMKOCTb JUCIUILIHHBI 110 Y4eOHOMY IVIaHy 4,0 144
KonrTakTHas padoTa — ayANTOPHBIE 3aHATHS . 1,33 48
Jlexuuu (JIek) 0,89 32
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JIabopatopHsie 3ansTus (J1ao) 0,44 16
CamocrosiTesibHas padora (CP): 1,67 60
KonTaktHas camocrositenbHas paboTa 167 -
CamocTrosiTenbHOE U3YUYCHHE PA3/IeTIOB JUCIIUILIMHBI ’ 60
Bun konTpoJs:
DK3aMeH 1,0 36
KoHnrtakTHas paboTa — mpoMeXyTOYHAs aTTECTAIIHS 10 0,4
IToaroroBka K 3K3amMeHy ' 35,6
Bua uTOroBoro KOHTpoJIs: DK3aMeH
B 3aueTHbIx B actpoH.

Bunpl yueOHol paboThI €IMHULIAX yacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 4,0 108
KonrakTHasi paboTa — ayiUTOPHbIE 3aHATHUS 1,33 36
Jlexuunu (Jlek) 0,89 24
JIaboparopusbie 3austus (J1ab) 0,44 12
CamocrositesibHas padora (CP): 1,67 45
KonTaktHas camocrositenbHas paboTa 167 -
CamocTrosiTenbHOE U3YUYCHHUE PA3/IeTIOB JUCIIUILIMHBI ’ 60
Bua koHTpOJIA:
Ok3amMeH 1,0 27
KonrtaktHas paboTa — mpoMexXyTOYHast aTTeCTaIHs 10 0,3
IToAroToOBKa K 3K3aMEHY ' 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIIMHBI
«Uupopmaruka» (b1.5.16)

1. Heap auCHMIVIMHBI - TpHOOpeTeHHe 0a30BbIX 3HAHUH O COBPEMEHHBIX
WH(POPMAIIMOHHBIX TEXHOJOTHIX, a TakKe YMEHHA W MPAKTUYECKHX HABBIKOB B O0JIACTH
MH(POPMATUKH, UCIIOIb3YEMbIX MPHU PEIIEHUH HAYYHbIX M MPAKTUYECKUX BBIYHMCIUTENBHBIX 3a/1a4
CTYJIEHTaMH BCEX CIEIHAIBHOCTEN.

2. B pe3yabrare u3y4YeHHs] AMCHUIVIMHBI oOydawouiuiics 10 mporpamme
0akajlaBpUAaTAa J0JIKEH

Obnadams cnenyromumu oomekynbTypabiMu (OK), obmenpodeccnonansubivu (OIIK) u
npodeccuonansubiMu (I1K) komnereHuuamu:

CIOCOOHOCTBIO PeIIaTh CTaHAAPTHBIE 3a/1a41 TPOPECCUOHATBHOMN 1€ TeTbHOCTH Ha OCHOBE
nHpopMalMoHHOW M Oubnuorpaduyeckoil KyJIbTypbl € TpUMEHEHHEM HWH(GOPMaIMOHHO-
KOMMYHHUKAIIIOHHBIX TEXHOJIOTUH M C YYeTOM OCHOBHBIX TpeOOBaHMN WH(POPMALMOHHOM
oe3omacHoctu (OITK-1);

B pesynbrare 0OCBOCHUS AUCHUILTUHBI CTYIEHT JOJDKEH:

3HamMb:

- cBOicTBa MH(OPMAIIUH, CIOCOOBI €€ XpaHEeHHUs! U 00pabOTKH;

- CTPYKTYPY, IPUHLIHUIIBI PA0OTHI U OCHOBHBIE BO3MOXKHOCTH DBM;

- TOTIOJIOTHIO M apXUTEKTYPY BBIYHCIUTEIHHBIX CETEH;

- IPUHIUIIBI aJIPECAIIH MT0JIb30BaTENeH, KOMIBIOTEPOB U PECYPCOB B ceTH MIHTepHET;

- pa3nu4ath U pacmudpoBsiBaTh [P — agpec, ToMeHHOE UMsI KOMITBIOTEPA;

- a TaKke BJIAJeThb HAaBBIKAMH CAMOCTOSTENILHOTO pEIleHUs 3ajad Ha KOMIIBIOTEpeE,
BKJTIOYAFOIIIME IOCTAHOBKY 3aJ[auH, pa3padOoTKy ajJropuTMa 1 OLEHKY ero 3¢ dexTuBHOCTH;
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- CTPYKTYPY, IPUHILIUIIBI pa0OTHI U OCHOBHBIE BO3MOKHOCTH DBM;

- OCHOBHBIE THUIIbI AITOPUTMOB, A3bIKU IPOrPAMMUPOBAHMS;

- CTaHJAPTHBIE POTrPaMMHBIE 00ECTIEYEHHS CBOEH MPOPECCUOHATIBHOM 1S TEbHOCTH;

- QJITOPUTMBbI PELLICHUsI HeIMHEHHBIX YPaBHEHUH;

- QJITOPUTMBI OJTHOMEPHOMN ONTHMHU3ALINY;

ymemy:

- IMCaTh ¥ OTJIAKUBATh Iporpammsl Ha VBA 110 pazpaOoTaHHBIM aJIrOPUTMaM;

- IPUMEHATh METO/Ibl MATEMAaTHUECKONW CTATUCTHKY JUIsl peILIEHHs] KOHKPETHBIX 3a/1a4;

- HCIOJIb30BaTh MAaKeThl MPHUKJIAAHBIX MPOrpaMM MpHU JalbHEHIIeM OOy4YeHUH U
IIPAKTUYECKOH 1EATEIIbHOCTH;

enaoems:

- HaBbIKAMM CaMOCTOSITEJIHOIO pELICHMs 3ajJad Ha KOMIBIOTEpE, BKIIOYAIOIINE
MOCTAHOBKY 3a/ayd, pa3pabOTKy anroputMa M OLEHKY ero 3(QeKTHBHOCTH MeToaaMu
MaTEeMaTHYeCKOM CTaTUCTUKY JIIs1 00pabOTKH SKCIEPUMEHTA;

- METOJIaMU peaIn3alliy alFOPUTMOB Ha KOMIIBIOTEPAX.

3. Kpatkoe cojep:kanue AU CHHUILIUHBI
Beenenne. npopmaTka — npeaMeT, 3aadd U MECTO Kypca B ITOATOTOBKE CTyjAeHTa. Tpu yactu
Hayku uHpopMaTuku: hardware (Texauyeckue cpeicrta), Software (mporpamMMmHbIe CpeaCTBa),
brainware (uHTe/IeKTyanbHbIC cpeacTBa). KpaTtkue cBeneHws.

Pa3zpnen 1. ApxutekTypa KOMIBIOTEPOB H KOMIIIOTEPHBIX ceTel

1.1. HUcropust pa3BuThsi HMHPOPMALMOHHBIX TEXHOJOTHH, BBIYMCIUTEIBHON TEXHUKH H
NEPCOHAIBHBIX KOMIbIOTEPOB. MHpopManus, KoauyecTBO MH(GOpPMAIMU, CIIOCOObI BBIUYUCIICHHUS.
Kpatkas ucrtopust pa3BUTUS BBIYMCINTEIBHONM TEXHUKU U MEpCOHANbHBIX KomibioTepoB (IIK).
Breruucnurensnas mammaa @on-Helimana u Mmamuna Treropunra. Paspadorkun HopGepra Bunepa.
1.2. Ilepconanbubie koMmmbloTepsl (IIK) um ux Bo3moknoctu Apxurexrypa IIK, annaparnbie
cpexnctea [IK. dynkuuonansHas cxema IIK, marucrpanbHO-MOAYJIBHBIA ITPUHIMUIT IOCTPOCHHUS. !
[TpuHIUD OTKPBITOM apXUTEKTYpbl. OCOOEHHOCTH MpPEICTaBIEHUs JAHHBIX HA MAIIMUHHOM YpOBHE
[IpeumymiecTBa UGPOBOrO MpeACTaBICHUS MH(POPMAIIUHN TEepe] aHATOrOBBIM. lcmonb3yembie
CHUCTEMBl CUHCJICHMs, IIpaBWa IIE€pEBOJAa M3 OJHOM CHCTEMBl B JIPYryl. OJIEMEHTHI
MaTeMaTHUYeCKOM JIOTUKH: OCHOBHBIE JIOTHUECKUE OTlepaui U (GopMyIIbl.

1.3. KoMIbloTepHbIE CETH: TOIMOJOTUH CeTeH, UX XapaKTepUCTUKU. Tomojoruu cetel: 3Be3nHas,
mMHHAs, KoybleBasd. CeTH 3aKkphITOro TUMA: JIOKAJbHbIE M  paclpeiesieHHbIE CEeTH,
KOpIopaTHBHbIE ceTU. [IporpaMMHO-TEXHUYECKOe oOOecleyeHne: aapecalysi, OInepaluoHHas
CHUCTEMa, aJlanTephl, JApaWBepbl, MPOTOKOJBI (OCOOBIE S3BIKM, HA KOTOPHIX OOMEHHBAIOTCS
uHdopmarmeii kommbioTepsl B cetu, Hampumep, TCP, TCP/IP, UDP). T'moGanbHble ceTn
pasnmuuroro maciraba (WAN —Wide Area Net, MS Network, Internet). Bo3moxuoctn cetu
WutepHer, Cucrema TenekoHpepeHIMA. OnekTpoHHas mnouta. JlocTyn K HH(GOpMalMOHHBIM
pecypcam.

3ammra uHpopmaruu. [loHsTHEe O0€30MacHOCTH KOMIBIOTEPHON HHPOpPMALMU: HAJAEKHOCTb
KOMIIBIOTE€PA, COXPAHHOCTh IaHHBIX, 3aIUTa OT BHECEHHUS N3MEHEHUIN HEYNOJIHOMOYEHHBIMU
JIMIIAMHU, COXPaHEHHE TalfHbI MEPETHUCKU B DJICKTPOHHOIN CeTH AJITOPUTMBI 3allUTHl HH(POPMAIIUH:
METOJIbl 3aIIMTHI, KOMIBIOTEPHbIE BUPYChl U OOpbOa ¢ HUMHU. MeTOJbpl peanu3aliyl 3aliuThl
uHpOpMalUU: TPOTrpaMMHbIE, alllapaTHbIE, OPraHU3alMOHHBIE

1.4. MynpTuMeana — AMAIOroBas KOMIBIOTEpHAs CUCTeMa, OOecleuuBaroliasi CHHTE3 TEeKCTa,
rpaduKu, 3ByKa, pe4d U BHICO. YCTpPOWCTBa MynbTuMenua. TpeGoBaHHS K MYyIbTHUMEIUHHBIM
CpelncTBaM KOMIBIOTEpOB. PacmmpeHHble BO3MOXKHOCTH 00pabOTKH, MpeoOpa3oBaHMs, CHHTE3a
uHpopManuu (KOMIbIOTEpHAs aHUMalus, MoAudUKanus n300pakeHHH, TpexMmepHas rpaduka).
MyneTumMeauiiabie nporpaMmsl. [Iporpammsl peakTupoBaHMs, MOHTa)ka 3ByKa U BUaeo. Buaeo-
pelaKkToOphl, MOIYIH CIIEIP(PPEKTOB, MOHTAXKHBIE CTYAMH. DJIEKTPOHHbIE MTPE3EHTANH (OCHOBHBIE
Bo3MoxkHOCTH MS Power Point), sTanbl co3maHus Npe3eHTalui, CTPYKTypa Npe3eHTauuil u
0CO0EHHOCTH paboTHI C PEJAKTOPOM.

Paznen 2. [IporpamMHoOe o0ecrieyenne

2.1. CTpykTypa OIlEpallMiOHHBIX CHUCTEM, MaKeThl NpUKIaAHbIX mporpamm, Microsoft Office.
Knaccugukanus nporpaMMHsbIx cpeacTB. CUCTEMHOE U NPUKIIAJHOE IIPOrpaMMHOE OOecrieueHue
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[TK. O630p onepanmonusix cucrem (OC). [Mpunnume! coznanus u cocraB OC: snpo, uaTepdeiic,
npaiiBepsl. Kparkas xapakrepuctuka WINDOWS, momynpHBIM npuHIUN mocTpoeHus. Cpena
WINDOWS: okHa, UX 3JI€eMEHTHI, pab0Ta B MHOTOOKOHHOM PEXKHUME.

2.2 .Penaktopel Microsoft Office ,Ha3HaueHne 1 0COOEHHOCTH pabOTHl. PenakTopbl XUMUYECKUX U
MaTeMaTHdeckux  ¢opmyn, TekcrtoBbli pemaktop WORD, Power Point,(kpatkuii 00630p).
Coznanue MOKYMEHTOB pa3iau4HbIX (OopM (CTaHAApTHBIX M HeCTaHIapTHHIX). KommpoBaHue
XUMHAYECKHX W MaTeMaTHYeCKUX (POPMYI B TEKCTOBBIC JOKYMEHTHI.

2.3 EXCEL:B0o3MOXHOCTH TaOJWYHOTO pPEIaKTOpa ¢ HCIOJB30BAaHUE €ro JUIsl PEIICHHS
nHPOPMAMOHHBIX M WHXeHepHbIX 3aaad.. OxHo EXCEL Texuuka pabGorel . AOCONIOTHas U
OTHOCHUTelNbHas aapecanus. Becrpoennsie pynkiuu Pacyer nmo ¢popmynam. Konuposanue popmy:i.
Pabora ¢ Tabnmuuamu. @opmarupoBanue, opopmiIeHrE TaOIHIL. .

2.4. EXCEL TIloctpoenue rpadukoB u aumarpamM. PacdeT (pyHKIIMOHAJIBHBIX 3aBUCHUMOCTEH M
MOCTpOCHHE TpahUUeCKUX M300paXEHUH ¢ UCTOIb30BaHUEM craHmapTHeIX ¢yHkimii EXCEL u
Mactepa (ynkuuil. IlocTpoeHue mOBEepXHOCTEH C HUCHOJIB30BAHUEM MacTepa JUarpaMM.
ITocTpoeHue nuHuUM TpeHaa..

2.5. EXCEL. Onepaunu ¢ maccuBamu. Pa3paboTka M peanu3anusi IPOCTEHIINX aJITOPUTMOB C
WCIIOIb30BAaHUEM BO3MOXXHOCTEH peAakToOpa(Hax0XJICHHE MAaKCUMaIbHOTO (MHUHHUMAJIBHOTO)
3JIEMEHTAa BEKTOPa U MATPHIIbl, HAX0XKIEHUE CYMMBI 2JIEMEHTOB BEKTOPa U MaTPHIIbI, BEIYUCIICHUE
MaTPUYHBIX BBIpOKEHHI). Pelienrne BEIMUCIUTENBHBIX 33124 C UCIIOJIB30BAHUEM TaOJIHII.
Pemenne CJIAY c ucnonbp3oBaHreM 00paTHOW MaTpPHUILIbI

Pa3nes 3. Anroputmbl M 0CHOBBI IporpaMMupoBanns Ha sisbike MATLAB.

3.1.Anroputmbl, TuUnbl anroputMmoB. [loHsTHe anroputma u ero cBoictBa. CrocoObl 3amucu
IropuTMOB. MOYJIBHBIN TPUHLMII IIOCTPOEHHUS aJITOPUTMOB U ITporpamm. Ilaker komnproTepHON

marematuku MATLAB. XapakTepUCTUKU A3BIKOB IPOrpaMMHUPOBAHUSA. ODBOIIOLUSA U
KJIACCU(UKALUS SI3BIKOB IPOTPAMMHPOBAHUS, HWMIEPATUBHEIC, (PYHKIIMOHAIBHBIC, JIOTHYCCKHE,
O0BEKTHO-OPUEHTUPOBAHHBIC, WX KOMOWHAIUH. [ToHssTHS  TpaHCHALMHM, KOMITMIISIIUU,

UHTEPIPETALMM, UX pa3iauuusd. SI3bIKM NpOrpaMMHpOBaHMS BBICOKOTO YpOBHs. CTpyKTypHOE
porpaMMHUpOBaHue, ero ocooeHHocTr. O030p MaKeTOB KOMITbIOTEpHOM Matematuku — Matlab,
Mathcad, Mathematica.

3.2. Cpena MATLAB. OcHOBHBIE CTPYKTYpbl U MPUHLHUIBI CTPYKTYPHOTO MPOTrPaMMHUPOBAHMS,
wuTtocTpanys. bazoBele anropuTMudeckue KOHCTPYKIMH (ClieZJOBaHUE, BETBIEHUE, TOBTOPEHHE),
UX peanu3alyi.

Oneparopsl a3bika nporpammupoBanist MATLAB. OcnoBhele pemarenu (solvers) MATLAB s
peann3aluy BhIYUCIUTEIBHBIX alrOpPUTMOB. buOnmoreka cranmapTHbeIX QyHKImiA Size, length,
numel, zero, ones, linspace, sum, abs, sin, cos, exp, log, sqrt, num2str, disp, printf
3.3.IToctpoenue rpadukoB PYHKIMK OJHOM U JIBYX NepeMeHHbIX. Vcons3oBanue Gpynkuuii plot,
subplot, polar, mesh, surf, , polar, meshgrid, surf, contour, ohopmierre rpahukoB(3arol0BKH,
MIOAMHICH TI0 OCSIM U Mp.)

3.4. Onmepayuu nao maccusamu: 6eKMOpaMu U MAMPUYAMU,- CILONACEHUE, YMHONCEHUE,
mpancnonupoganue , obopawenue (iNV), BbBIYKCIEHHE HOPMBI (NOrm ), panra (rank) wu
onpeznenurenss Matpuipl (det ). ANTOpUTMBI HaXOXICHUS MaKCHMAaIbHOTO, MHUHHMAJILHOTO
3JIEMEHTa B MacCHBE, aJITOPUTMbI COPTUPOBKH U MX peanu3anus (Hanpumep, Selection Sort)
Pa3nea 4. Unciaennbie meToasl. Peanusanus npocreimmx anropurmos B cpene MATLAB
4.1 YwucrneHHbIE METOMBI, XapaKTEPUCTUKA M MX OCOOCHHOCTH, MOHSITHE CXOIUMOCTH METOJaA.
DneMeHThl TEOpUM  MOTPEUIHOCTeH, Kiaccu(uKalusi TOrpemHocTed, alOcoimioTHas W
OTHOCHTEJIbHAs MOTPEIIHOCTb, MOHATHE (YHKIUU HOpMBIL. BBeneHHE B CTAaTUCTUKY. AJTOPUTMBI
JUIL CTAaTUCTUYECKOM 00paboTKu MH(pOpMaIMy ( BEIYUCIEHUE TOYSUHBIX U MHTEPBAJIBHBIX OLIEHOK
pe3yipTaToB mM3MepsieMoil BenmuuuHbl), ux peanmzanuu B [IKM MATLAB. Wcnonb3oBanue
¢byukuuid min, max, median, var, polyfit, polyval.

4.2. Tlpubmmxenue ¢ynkumii. WaTepnonsauus MHorowieHamu. KycouHas MHTepHOISIUSA
(crutaitn). Ouenka norpemHocTd. @ynkiun MATLAB mis paGoter ¢ muHorounenamu polyld,
polyval, polyfit, polyder, polyint.

4.3.. BblunucieHue ONPEAENEHHBIX WHTErPaloB, aJIrOPUTMBI METOJIOB IPSAMOYIOJIbHHUKOB,
Tpaneuuii 1 CHMIICOHA , OLICHKA IIOTPEIIHOCTH METONO0B. Peannsanus anropuTMOB YMCIECHHBIX
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METOJI0B BBIUMCIIEHUS ONPEJEIIEHHBIX HHTErpasioB B cpeae MATLAB, npumenenue ctaHaapTHBIX
byuknuii trapz, quad, integral
4.4 ViccnenoBanue pyHKIIMU OJHOM epeMeHHoi. Perrenue HenuneiiHoro ypasaenus f(x)=0.
OtneneHne KOpHEW. ANTOPUTMBI YTOYHEHHS KOpHs (METOJ MOJIOBUHHOrO aeneHusi, HpioToHa,
npoctoil wurepanuu). CpaBHUTENbHBIC XapaKTEPUCTHKHU. Peanuzanus airoputMoB B Cpefe
MATLAB 1o 610K- cXeMaM | ¢ UCIIOJIb30BaHUEM periaresieii roots, fzero
4.4. MWccnenoBanume ¢GyHKIMH oaHOM  mepemenHou. Ilomck  skcrpemyma  QyHKIUH
BoruncnuTenbHble alrOpuTMbl HAXOXACHUS JIOKATbHBIX U TJI00AJBHBIX JKCTPEMYMOB (METOJ
JeTICHUsI OTpe3Ka IOMOoJIaM, METOJ 30JIOTOI0 CEYCHHMA), UX pealu3aliy Mo OJIOK- cXeMaM H C
ucnosip3oBanueM pemateins fminbnd B cpene MATLAB.

4. O0beM y4eOHOM JUCHHIJIMHBI

B 3aueTHBIX B akanmewm.

Bubl yaeOHOM paboThI CIMHULIAX gacax
OO0mas Tpy10eMKOCTb JUCHUILIUHBI 110 Y4eOHOMY IIaHY 3,0 108
KonTakTHasi paboTa — ayiUTOPHbIE 3aHATHUS 1,33 48
JlaGopaTophsbie 3ansTus (J1ad) 1,33 48
CamocrositesbHas padora (CP): 1,67 60
KonraktHas camocrositensHast pabora 167 0,2
CaMocTosTeTbHOE U3YUCHUE PA3/ICIIOB IUCITUTUTHHEI ’ 59,8
Bua koHTpOJIA:
3auer - -
Buja nToroBoro KOHTpoOJIs: 3auer

B 3aueTHBIX B actposn.

Bunpl yaeOHOI paboThI CIMHHLIAX gacax
OO0mas TPy10eMKOCTh TUCIUIIJIUHBI M0 Y4eOHOMY TJIAHY 3,0 81
KonTtakTHas padora — ayIMTOpPHbIE 3aHATHSA . 1,33 36
JlaboparopHeie 3aHsaTHs (J1ad) 1,33 36
CamocrositesbHas padora (CP): 1,67 45
KonrakTHast camocTosTenbHas pabora 167 0,15
CamocTrosiTenbHOEe U3YUYEeHHUE Pa3/IeTIOB JUCITUILIMHBI ’ 44,85
Bua konTpoJ:
3auer - ‘ -
Buja nToroBoro KOHTpoOJIs: 3auer

AHHOTanugA padoyeil NPOrpaMmbl JUCUUIIIIMHBI
«MatepuaJioBegenne u 3amura ot koppo3un» (b1.b5.17)

1. Henau AMCUMIJIMHBI:

- mpuOOpeTeHHe CTYyJACHTaMH 3HAaHUU 00 OCHOBHBIX THIMAaX, CTPOCHUH M CBOWCTBAX
COBPEMEHHBIX KOHCTPYKIIMOHHBIX W  (DYHKIIMOHAJIBHBIX HEOPTAHMYECKHX (METAUTMYECKUX H
HEMETAIITMYEeCKUX) U OPTraHHYECKUX (TIOJMMEPHBIX M YTIEPOJHBIX) MaTepuanax;

-03HaKOMJIEHUE CO croco0aMu OIEHKH W TPOTHO3UPOBAHHUS  DKCILTyaTallHOHHBIX

CBOMCTB  COBPEMEHHBIX  KOHCTPYKLHOHHBIX U (YHKLIMOHATBHBIX ~ HEOPTaHUYECKUX
(MEeTaJuIMYeCKUX W HEMETANIMYECKMX) M OpraHu4YecKuX (MOJIMMEPHBIX U  YTJIEPOIHBIX)
MaTepUasos;

- M3y4yeHHWE  METOJAOB U CPEACTB  HCIBITAHUA W JUarHOCTUKH COBPEMEHHBIX

KOHCTPYKIIMOHHBIX U (PYHKIIMOHAIBHBIX HEOPraHUYECKUX (METANTMYECKUX U HEMETAIITMUECKUX )
Y OpraHMYecKUX (IIOJIMMEPHBIX U YTIIEPOJHbBIX) MAaTepUasoB;
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- O3HAKOMJICHHE C TEXHOJOTUSMH IPOU3BOJICTBA MAaTEPUATIOB M T'OTOBBIX HW3JEIUN Ha
OCHOBE COBPEMEHHBIX KOHCTPYKLMOHHBIX U (YHKIIMOHAJIbHBIX HEOPIaHUYECKUX (METaNINYECKUX
U HEMETAJUIMUECKUX) U OPraHMYECKUX (IIOJIMMEPHBIX U YIJIEPOIHBIX) MaTepUaax.

2. B pe3yabrate wu3ydYeHHs JUCHUIUVIMHBI O00ydYamIIHMiicsi 1O mNporpamMme
0akajlaBpUAaTAa J0JIKEH

Obaadams cnenyromumu oomekynbTypHbiME (OK), obmenpodeccuonanbapiMu (OITK) u
npodeccnonansubivu (I1K) komMneTeHIUsIMHU:

CIIOCOOHOCTBIO HCIIOJIB30BaTh B MPO(ECCHOHANBHON AeATeIbHOCTH 3HAHUS O MOAXOAaX U
METOAaX TOJYYCHHs] PE3YJIbTATOB B TEOPETHUUYECKUX W HSKCHEPUMEHTAIBHBIX HCCIEIOBAHUSIX
(OIIK-2);

TOTOBHOCTBIO MPUMEHATh (PYHIAMEHTAIBHBIE MaTEMAaTHYECKHUE, CCTECTBCHHOHAYYHBIC U
oOIIenHKeHepHbIe 3HaHUS B podeccronanbHoi aesrensroctu (OIMK-3);

CIIOCOOHOCTBIO COUYETATh TCOPHIO U MPAKTUKY IS pelIeHUs] HHKeHepHBIX 3a1a4 (OI1K-4);

3HamMby:

- OCHOBHBIEC THUIIbI COBPEMEHHBIX HEOPraHMYECKUX (METaUIMUYECKUX U HEMETAUIMUECKHUX )
Y OpraHMYecKuX (MIOJIMMEPHBIX U YTIEPOJHBIX) MAaTepUasoB;

- CTPOCHHE, COCTaB M CBOWCTBA COBPEMEHHBIX HEOPraHMYECKUX (METaUIMUYEeCKUX W
HEMETAIJIMYECKUX) U OpraHUYeCKUX (MOJIMMEPHBIX U YTIEPOAHbBIX ) MATEPUAJIOB;

- TEXHOJIOTHH TOTYYCHHS 1 00pabOTKM COBPEMEHHBIX HEOPTraHUYECKHX (METAJUTMUECKUX U
HEMETAIJINYECKUX) U OpraHNYecKUX (MOJMMEPHBIX U YIIIEPOIHBIX ) MaTEPHAIIOB;

- IPUHIMIBI BBIOOpAa M COYETAaHHUS  PA3IUYHBIX MATEPUAJIOB B3aJaHHBIX YCIOBHUAX
JKCILTyaTaluu.

ymems:

- YOpaBJIsATh CBOMCTBAMHM OCHOBHBIX THUIIOB COBPEMEHHBIX HEOPraHUYECKUX U OpPraHUYEeCKUX
MaTepuasos;

- BBIOMpATh  MaTepUAIBl C BBICOKMMH JKCIUTYaTAI[HOHHBIMH XapaKTEPUCTUKAMH IS
3a/IaHHBIX YCJIOBHMH 3KCIUTyaTalllu;

- OINpeNeNsITh OCHOBHBIE CBOMCTBA COBPEMEHHBIX HEOPTraHUYECKHUX U OPTraHUYECKHUX
MaTepuaios;

- MMPOTHO3UPOBATh PAOOTOCTIOCOOHOCTh COBPEMEHHBIX HEOPTAaHUYECKUX U OPTaHUYECKHX
MaTepualoB B 3aJaHHBIX YCIOBUAX AKCILTyaTalNH;

B1AOEmb:

- METOJJaMH aHaJH3a CBS3U CBOMCTB COBPEMEHHBIX HEOPraHMYECKUX (METATUYECKHX U
HEMETAJUTMYECKUX) W OpPraHUYecKHUX (MOJTUMEPHBIX U YIJIEPOJIHBIX) MATEPHATIOB C X COCTAaBOM M
CTPYKTYPOWU;

- HaBBIKAaMU U YMEHHEM OpPTaHM3allUU U MPOBEJCHUS MOUCKa MHPOPMAIIMK O MaTepuaiax ¢
3aJJaHHBIMUA CBOMCTBAMU C UCIONb30BaHueM pecypcoB HTb n MaTepHer-pecypcos.

3. KpaTkoe coaep:kaHue TUCHUTIIAHBI

BBenenue

MarepuanoBeneHue Kak Hayka: II€Td, 3aJaud W 3HaueHUue AUCHUIUIMHBL OOiue
Tpe60BaHI/ISI, MNPEABABIACMBIC K MaT€puajliaM B 3aBUCUMOCTHU OT yCJ'IOBI/If/'I HUCIIOJIB30BAHUA WJIU
JKCIUlyaTaluu. Pa3BuTHe Hayku O Marepuanax. Poib pyCCKHMX Y4YEHBIX B pa3BUTHU HayKH.
JlocTuxkeHus B 00J1aCTH CO3/1aHUsI HOBBIX MaTEpUANOB, HX MPUMEHEHUs. 3HaUeHHUE MaTEePHAaiOB B
Pa3BUTUU XUMHUKO-TEXHOJIOTHYECKUX MTPOIIECCOB U 00ECTICUCHUH X OE30MaCHOCTH.

Pa3nen 1. ®u3uko-xuMH4eCKHe OCHOBBI MATEPHATOBEIeHUSA

OCHOBHBIE MTOHATHS O CTPOCHHUH, CTPYKTYPE M CBOMCTBaX MarepuanoB. MeTo1bl n3ydeHus
CTPYKTYpBI U CBOMCTB MarepuanoB. CTpoeHue matepuasioB. OCHOBHBIE THUIIbI KPUCTATTMUYECKUX
pemerok. Knaccudukanuss KpucTaqioB MO TUIAM CBSI3U. AHH30TPOMHS CBONCTB KPHCTAJLIOB.
CrtpoeHue peanbHbIX KpUCTALIOB. JleheKThl peanbHBIX KPUCTAIJIOB U UX BIUSHUE HAa CBOWMCTBA
MeTauioB W cmiaBoB. CBoictBa aucnokanuil. Kpucramnuzanus MeTasioB U CIUIABOB.
CaMonpousBoibHasl KpuUcTaM3anus. Hecamomnpou3BosibHAs —KpucTamu3anus. AmopgHbIe
MaTrepuabl.

CgoiictBa matepuanoB. [lokazarenu coiicTB. Knaccudukamus cBoicTB. MexaHU4YecKue,
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¢usnyeckre, XMMUYECKHE, HKCIUTyaTallMOHHBIE W TEXHOJOTHYECKHUE CBOWCTBA MaTepHaloB.
Ilokazarean MeEXaHMYECKMX CBOMCTB, OIpEAEIseMble IIPH CTATUYECKUX MHCIBITAHUSX Ha
pacTsbkeHue 1 u3rud. MeToibl onpeeeHus TBEPJOCTH MaTepUalIoB.

DU3NKO-XUMHUYECKUE OCHOBBI MaTepuasoBeieHusl. OCHOBBI TEOPUHU CILIABOB.
JluarpaMMbl COCTOSIHHSI CILIaBOB. TepMHHBI M OnpeaesieHus. JluarpaMMbl - «COCTaB-CBOMCTBOY.
@Da30BbIli COCTaB CIUIABOB. 3aBUCHMOCTb MEXJy CBOMCTBAMM CIUIABOB M THUIIOM JHarpaMMBbl
coctosinus. [Ipasuno H.C. Kypnakosa.

Pazgen 2. Merasiinyeckue MaTepuaJibl

Keneso u cmnaBel Ha ero ocHoBe. Ctasv M 4yryHbl. JKene3oyriaepoaucThie CILIaBbl.
CTpyKTypbl CIUIaBOB e€J€30-yriaepoa. uarpaMmel cOCTOSIHUSA Kene30-UeMeHTUT. KoMIoHeHTH!,
(a3l ¥ CTPYKTYPHBIE COCTABIISIONINE CTATCH U OCIIBIX YYT'YHOB.

KOHCTpyKIIMOHHBIE METAUINYECKUE MaTepHalIbl. YTIEPOAUCTHIE U JIETUPOBAHHBIE CTAJIU.
Knaccudukanus cranei, omnpeneneHue MNOHATHS KauecTBa cTaiu (TpeOOBaHMSA K KauyecTBY).
Bnusiaue yriepoga M NMOCTOSIHHBIX (TEXHOJIOTMYECKMX) MpUMeceil Ha KayecTBO CTalM, METOJbI
yIAy4IlIEHUs KadyecTBa CTajau (MOBBIIIEHWE €€ KOHCTPYKIHOHHONW HpodHocTH). BiusHue
JETUPYIOIIUX 3JIEMEHTOB HAa CBOWCTBAa cTand. JluarpaMmbl COCTOSHUS JKEJE30-JETUPYIOIIUN
aemeHT. KoHcTpykumonHnsle ctanu. HCTpyMeHTanbHble ctainu. Knaccupukanus yriaepoaucTbix
U JIETUPOBaHHBIX CTajed. MapKkUpoBKa CTajed MO XMMHUYECKOMY cOCTaBy. KOHCTpYKIIMOHHBIE
CTaju ¥ ciuiaBbl. IHCTpyMeHTanbHbIE CTanu U ciulaBbl. YyryHbl U TBepble ciuiaBbl. CBONCTBA U
HazHaueHue yyryHa. [Ipouecc rpaduruzanuun. UyryHsl cepsie, Oenble, KOBKHE, BEICOKOTIPOYHBIE,
UX CBOICTBa, 00JIaCTh MPUMEHEHHSI, MAPKUPOBKA.

Teopuss W TMpakTHKa TEPMUYECKOH U XHMHUKO-TEPMHUYECKOH OOpabOTKH METaIOB H
crutaBoB. [Ipupona, MexaHu3M M YCIOBUS INPOTEKaHMSI CTPYKTYPHBIX IPEBpAIIEHUN B CTalH.
Bunel tepmuueckoin 06pabotku cranu: orxur I u I pona, modHBIE M HENOJHBIM OTXKM,
HOpMaJM3alus, 3aKalka, OTIYCK. 3aKaJlMBaeMOCTb M IIPOKAJIMBAEMOCTb CTajel. BnusHue
TePMUYECKOH 00pabOTKM Ha MeXaHW4ecKHe CBOMCTBa crainu. Pdusnueckue OCHOBBI XUMHKO-
TepMuueckor 00paboTku. Buabl u cnocobsl uementanuu. JuddysnonHoe HackleHue
IIOBEPXHOCTU HeMeTaulaMu. A3zoTupoBaHue cranu. uddysnonnas wmeramnuzanus. MonHas
XUMHUKO-TepMHUecKast o0paboTka. [lepcreKTUBBI Pa3BUTHUS XMUMUKO-TEPMHUECKOW OOpabOTKH.
Juddy3nonHoe ynanenue npumecei.

[[BeTHBIE MeTaUIBI U CIUIaBbl Ha X ocHoBe. OOmIast XapakTepucTUKa U KiacCHU(pUKaLus
MEeAHBIX CIulaBoB. JlaryHu, OpOH3BI, MEIHO-HUKEJIEBbIE CIUIaBbl. AHTU(PUKIHUOHHbBIE
MeTamnueckre Marepuanbl. OOmias XapakTepuCcTUKa aTllOMUHUEBBIX CILIaBoB. /ledopmupyemsbie
IIOMHHHEBBIE CIUIaBbl, JUTHEBBIE ATIOMUHUEBbIE CIUIaBbl. [ 'paHynupoBaHHbIE cIulaBbl. OOImas
XapaKTepUCTHKAa MAarHueBbIX CIUIaBoB. Jlehopmupyemble MarnueBble cIjiaBbl. JIuTheBble
MarHveBble CIUIaBbl. BiusiHuE JErMpyOUMX 3JE€MEHTOB CTPYKTYPY M Ha CBOMCTBA THUTaHOBBIX
CIUIaBOB. bepuilnii U CIUIaBbl HA €ro0 OCHOBE. TyromiaBKue METalIbl U CIUIaBbl HA X OCHOBE.

Pazgen 3. OcHoBbl KOppo3MHM MeTa/LIOB. [IpMHOMNBI M MeETOABI 3AINMTHI OT
KOpPPO3HH.

OcHOBHbIE TpPHUUHBI KOppo3uu MertaioB. Ilokasarenn xopposuu. Kriaccudukarus
KOPPO3HOHHBIX ITpolieccoB. XumMuieckas kopposus. ['azoBas kopposus. Koppo3us B )KHIKOCTSIX —
HEIEKTPOJINTaX. DJIEKTPOXMUMHUECKas Koppo3us. KuHeTHka 3IeKTpOXMMHUYECKOM KOPPO3HH.
Koppo3us MeTanioB B yCIOBUSAX TEXHOJOTUYECKUX CPEJl XMMUUECKUX MPOU3BOICTB.

[TpyHIMIIBI U METOIBI 3alUTBI OT KOpPpo3uu. KoppO3MOHHOCTONKHE METAUIMYECKHE U
HEMeTaJJIMYeCKhe MaTepuasbl. MeTobl 3alIMThl MAalllMH U annapaToB XUMHUYECKUX MPOU3BOICTB
OT KOppo3uu. MHrMOUTOPBI KOPPO3UH. DIEKTPOXUMHUECKAs 3alUTa. 3alUTHBIE TOKPBITHUSI.

Paspnen 4. Hemera/uinyeckue MmaTepualibl

Hemerannuueckne wmarepuansl. Marepuajibl Ha OCHOBE  BBICOKOMOJIEKYJISPHBIX
coequHeHnil. CTpoeHHe M CBOMCTBA MOJIMMEPOB. TEpPMOPEAKTHBHBIE U TEPMOIIJIACTHUYHBIE
nosnMepsl. CTpoeHne U cBoicTBa miuactMacc. OCHOBHBIE Pa3HOBUAHOCTH IPOMBIIIJIEHHBIX
MIOJINMEPOB M IIacTMacc. ApMHUpOBaHHbBIE IOJMMEpPHBIE MaTepuaibl. [ 'a30HaNOIHEHHbIE
IJIaCTMACCHI.

OCOOeHHOCTH CTPOEHHUS, CBOMCTBA PE3MHOBBIX MaTepHuasoB. Pe3nHbl 0011ero Ha3HAYCHHUS,
CrelHalbHbIe PE3UHBI U 001aCTU UX IPUMEHEHHUS.
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Jlakokpacounsie MaTepuaisl (JIKM). OcnoBubie Buast JIKM. Kpacku, naku, rpyHTOBKa,
LINATICBKA.

Kepamunueckue wmarepuanbl. KOHCTpYKIIMOHHAs, WHCTPYMEHTAJbHas W TEXHUYECKas
kepamuka. Heopranmudeckoe crekio. Krnaccupukamusi CTeKod MO Ha3HAUYEHUIO U OOJIACTH
npumeHenus. Cutamisl. ['papur. Acbect. CBoiicTBa U 00J1aCTH TPUMEHEHHUS.

Cma3zouHble Maciia, IUTACTUYECKHE CMa3KH, TBEpJble cMa304yHble MaTepuasibl. CMa304HO-
OXJIQXKIAFOIINE KUJIKOCTH.

J[peBecHble MaTepualsbl.

Kommnosunmonnsie Matepuansl (KM). OOmast xapakTepucTHKa KOMIO3UIIMOHHBIX
MarepuaiioB. JlucnepcHo-ynpouennsie KM, cinoucteie KM, Bonokaucteie KM. Komno3unmonssie
MaTepuagbl Ha MeTauindeckoil u Hemerauindeckoil ocHoBe. CAIl (cnedeHHble alOMUHHUEBBIE
nopomku). Kepamuueckne KOMIMO3MIMOHHBIE Marepuaibl. [HOpHIHBIE KOMIO3HIIMOHHBIE
Marepuabl.

Pa3ne 5. JxoHOMHYecKkH 000CHOBAHHBIH BbIOOP MaTepuaoB.

DOKOHOMHUYECKH OOOCHOBaHHBIM BBIOOp MaTepHalioB Ui KOHKPETHBIX Lejeil. Bribop
KOHCTPYKLIMOHHBIX MaTepUaloB JUIsl KOHKPETHOTO TEXHOJIOrMYecKoro mnpouecca. Kpurepuu u
QIITOPUTM BBIOOpA KOHCTPYKIIMOHHBIX MaTepUaIoB. DKOJOTUYECKHE ACIEKThl MaTepHaIOBEACHUS
1 3alIUThl METAJIJIOB OT KOPPO3HH.

4. O0beM y4eOHOI QM CHMIIJIMHBI

B 3aueTHBIX B akagem.

Buypt yueOHol paboThI eIMHHIAX gacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IIaHY 3,0 108
KonTakTHas paboTa — ayiNTOPHbIE 3aHATHUS . 1,33 48
Jlextuu (JIek) 0,89 32
[Ipaktuueckue 3ansatus (I113) 0,44 16
CamocroniTesbnas padora (CP): 1,67 60
KonrtaktHas camocrositensHast pabota 167 0,2
CaMocTosTeTbHOE U3YUCHUE PA3ICIIOB TUCITUTUTHHEI ’ 59,8
Bua konTpoJs:
3aver - -

B 3agerHBIX B actpon.

Bunel yue6HoI paboThl eANHULAX yacax
OO01ast TPY10eMKOCTh THCHHUIIJIMHBI 10 YYeOHOMY NJIaHY 3,0 81
KonTtakTHas padora — ayIMTOpPHbIE 3aHATHSA . 1,33 36
Jlextuu (JIek) 0,89 24
[Ipaktuueckue 3ansatus (I13) 0,44 12
CamocrositesbHas padora (CP): 1,67 45
KonrtaktHas camocrositenbHas pabora 167 0,15
CaMocTosATENbHOE U3YUYEHUE PA3AETIOB TUCIUIUINHBI ’ 44,85
Bua koHTpoOJIA:
3aver - ‘ -

AHHOTauA padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«Cranpaprusauus u ceprupuxkanus» (b1.5.18)

1. Heap IMCHMIUIMHBI: TOJYyYEHUE CTYIEHTAMH OCHOBHBIX HAay4YHO- MPaKTUYECKHX
3HAHUU B 00JIACTH METPOJIOTUH, CTAHIAPTU3AINH U TTOATBEPIKICHUSI COOTBETCTBUS, HEOOXOUMBIX
JUISL pelIeHus] 3ajad 00ecTeueHUus €IWMHCTBA W3MEPEHHH W KOHTPOJI KayecTBa MPOMYKIIMH
(ycmyr), MeTpOJOTHYECKOMY U HOPMATHBHOMY OO€CIEUCHHIO pa3paboTKH, MPOU3BOJICTBA,
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WCIBITAHUHN, KCIUTyaTalliy ¥ yTUIU3allUU MPOIYKIINH, TNIAHUPOBAHUS U BBIIIOJHEHUS padoT IO
CTaHIApPTU3ALMN U CePTHUPHUKAIUU MPOAYKLUHUHA U MPOLECCOB IPOBEIECHUE METPOJIOTHYECKON U
HOPMAaTUBHOM 3KCIIEPTU3.

2. B pe3yabrare wu3ydYeHHs JUCHMIUIMHBI OO0ydYaloumMiicas 1O NporpamMme
0akajlaBpUAaTAa J0JIKEH
Obnaoame cnenyronmumu  obmekynbTypHbiMu  (OK), ob6menpodeccuonansabiMu  (OIIK) wu
npodeccnonansubivu (I1K) komMneTeHIUsIMHU:

TOTOBHOCTBIO NPUMEHATh (PYyHIAaMEHTAJIbHbIE MaTEeMaTHUECKHUEe, €CTECTBEHHOHAY4YHbIE U
o0IIenH)KeHepHbIe 3HaHUs B podeccroHanbHoi aestenbaoctd (OIK-3);

CIIOCOOHOCTBIO COUETATh TCOPHIO U MPAKTUKY IS pelieHns: HHKeHepHbIX 3a1a4 (OI1K-4);

3uamo:

-3aKOHOJIaTeNIbHYI0, OpPTraHNU3alMOHHYI0, HAYYHYI0O U TEXHHUYECKYI0 OCHOBBI OOecredeHus
€MHCTBA U3MEPEHUH, CTaHAAPTU3ALIMU U MIOATBEPHKACHUS COOTBETCTBHUS;

-IIOPSIIOK pa3pabOTKU, YTBEPKACHUSI M BHEAPEHUS CTAHIAAPTOB, TEXHUYECKUX YCIOBUU U
JIPYro HOpMaTUBHOM U HOPMATUBHO-IIPABOBOM JOKYMEHTALUU;

-IEPCIIEKTUBbI TEXHUYECKOTO Pa3BUTHSI U OCOOCHHOCTH JESTENIbHOCTH OpTraHHU3alluii,
KOMIIETEHTHBIX Ha 3aKOHOJATEJIbHO-TIPAaBOBOM OCHOBE B 00JIACTH TEXHUYECKOI'O PErYIMPOBAHUS U
YIPABJICHUS KaYE€CTBOM;

-OCHOBHBIEC ()OPMBI MOATBEP)KACHUS COOTBETCTBHSI, yYACTHUKOB pabOT MO CepTHU(HUKAINH,
cxeMbl cepTuduKaluu U 1eknapupoBanus B PO u 3a pyoexom.

Ymemo:

-IIPUMEHATh METOJbI M KCIOJb30BaTh MPUHIUIIBI CTaHIAPTU3AIMH TpPU pa3zpaboTke
HOPMAaTUBHBIX JOKYMEHTOB;

-IpUMEHATh Ha npakTuke denepanbHble 3aKOHBI M MEXKAYHApOJHBIE PEKOMEHAAIMU B
00JIaCTH METPOJIOTUH, CTAHIAPTU3ALUHN U TIOJTBEPIKICHHS] COOTBETCTBHUS;

-IpUHUMAaTh Y4acTHE B IIpoLeccax IOATBEPHKIECHUS COOTBETCTBUSI Pa3HOIO YpPOBHS-
AaKKpEeIUTALNH, IPUEMKE, SKCIIEPTHU3E, JIMLIEH3UPOBAHUH, TOCKOHTPOJIE U HAA30DE;

-IPUMEHATh ~ METOJAbl  KOHTPOJSlL W YOpPaBJIEHUS  KAueCTBOM  IPOJAYKLIUU U
IIPOU3BOJICTBEHHOIO NIPOLIECCa MPEAIPUATHS;

-aHaJM3UPOBATh JAHHBIE O KAYECTBE MPOIYKIIUU U ONPEENSITh IPUUYUHBI Opaka;

-ACIIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJOTUM JJIsl TUIAHUPOBAHMS U MPOBEJEHUS paboT 1o
CTaHJIapTU3aL1H, METPOJIOTHH U MOATBEPIKIEHUIO COOTBETCTBUS ;

-UCIIONIb30BaTh TEXHUYECKUE CPEACTBA JUII H3MEPEHUS OCHOBHBIX IIapaMeTpOB
TEXHOJIOTUYECKOI0 MTPOLIECCa, CBONCTB ChIPbS M MPOTYKIUH.

Bnaoemu:

-HaBbIKAMU  HCIIOJIb30BAHHUS OCHOBHBIX MHCTPYMEHTOB M MpaBUI TEXHUYECKOIO
pEeryJaupoBaHus U YIPABIECHUS Kau€CTBOM,;

-HaBbIKAMU O(OpPMIIEHUSI PE3yJbTAaTOB MCHBITAHUN UM MPHUHITUS COOTBETCTBYIOLIUX
peLIeHui;

-HaBBbIKAMHU pa3pabOTKu U 0(OpMIICHUSI HOPMATUBHO-TEXHUYECKON TOKyMEHTalluU

-HaBbIKAMHU HMCIOJIb30BAaHUSI HOPMATHUBHBIX JIOKYMEHTOB MO KAau€CTBY, CTaHJAPTU3ALUU U
cepTudUKaIK MPOTYKTOB U U3JIETHH.

3. Kpatkoe cofep:kanue AUCHUIIUHBI:

Paszgen 1. MerpoJsiorusi, CTaHAapTU3aUMs M TOATBEpP:KIeHHE COOTBETCTBUA -
HOPMATHBHO-TIPaBOBas 0a3a obecneyeHUus1 Ka4ecTBa

Beenenue. Posb 1 MECTO TEXHMUECKOTO PETYIUPOBaHUS B 001N CUCTEME PETYIUPOBAHUS
COBpEMEHHOro pbIHKa. [IpaBoBas OCHOBAa TEXHUYECKOrO peryiaupoBaHus. 3akoHsl PD « O
TEeXHUYECKOM peryaupoBanumn», « O cranmaptuzanuu B Poccuiickoir @enepanun», « O 3amure
npaB norpeduteneit». TexHuueckrue peraaMeHThl 1 HOpMaTUBHbIE JOKYMEHTHI, IEHCTBYIOIINE Ha
tepputopun P®. OcHoBbl cranmaptuzauuu. Poccuiickas cucrema cranpapruzanuu - PHCC.
MexnynaponHas cranfaptuszanus. CTaHIapTsl Ha cUCTeMbl yrpasieHus kadectsom MCO 9000,
HNCO 14000, UCO 17000 . OcuHoBbl MeTposioruu. Mcropuueckwe CBEACHUS O CHCTEMax
u3mepenuit B Poccuu u 3a pybexom. 3akoH PO «OO6 obecrneueHUM €IMHCTBA H3MEPEHUN».
Knaccudpukanuus wusmepenuit. OcHOBHbIE (U3NYECKUE BEIUYHHBI, HU3MEPSIEMbIE B XUMHUU H
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xumMuueckon TexHosoruu. CpencrBa u3MepeHM M uX BUAbL. [lorpemHocTH HW3MEpEeHHH.
locynapcTBeHHass meTposiorudeckas ciryx6a. MexayHapoIHass OopraHU3alys 3aKOHOJATEIbHOMN
METPOJIOTHH.

Pazgen 2. IloaTBep:kaeHue  COOTBETCTBHS - rapaHtusi  0e30IaCHOCTH,
KOHKYPEHTOCNIOCOOHOCTH M KA4eCTBA MPOAYKUMHU U YCJIYyT

Mertoasl cranpapruzauuu. Cranpaptuszanus B PO u MmexayHaponHas cTaHIapTH3aLus
Poccwuiickas nanmonanpHas cucrema crannapruzanuu- PHCC. O6s3atenbHoe M 100pOBOIBHOE
MOATBEpKIEeHUE  cooTBeTcTBUA.  JleknmapupoBanne u  ceprudukanus.  [JoOpoBonbHas
ceprucukammst ycnyr. Ceprudukamus B cucreme ['OCT P. Ceprudukanus cucreMm KadecTa.
[Topsimok u cxembl TpoBeneHUs cepTudukanuu. ITtanbl npoBeneHus cepTuduxamuun CMK
MPOU3BOJICTBA. MeXayHapoaHast MPAKTUKA CepTUHUKAIMU. JJUPEKTUBBI U MOAYJIBbHBIA TPUHIUIT
orneHku cootBercTBus B EC. Ceprudukanus B XMMHUYECKOW MPOMBINIICHHOCTH. TeXHHYECKHUI
pernameHT «O 06e30MacHOCTH XUMHUYECKOi mpoxykuun» Llenu u 3agaum B obnactu ynpaBiieHUs
KaueCTBOM B YCIIOBHUSX PBHIHOYHOW 3KOHOMUKU. OCHOBHBIC MOHSATUS U OMpENEIeHHs] B 00JacTH
yrpaBiieHUsI kadyecTBOM. CUCTeMbl yrpaBiieHHsI kKadecTBOM B Poccun m 3a pyOexxom. SnoHckue
MeTonbl  ympaBieHus kadecTBOM.TQM. «Cemb HMHCTpYMEHTOB KauecTBa». bepexiuBoe
IIPOU3BOJICTBO.

4. O0beM y4eOHOH JUCHUILINHBI

B 3agerHbBIX B akanem.

Bunel yue6HoI paboThI eAVMHULAX yacax
OO0masi Tpy10eMKOCTb JMCUMILUIMHBI M0 Y4eOHOMY IJIAHY 2,0 72
KonTakTHas padora — ayIMTOpPHbIE 3aHATHSA 0,89 32
Jlexuuu (Jlek) 0,44 16
[Tpaktuyeckue 3ansatus (I13) 0,45 16
CamocrositesibHas padora (CP): 1,11 40
KoHTtakTHas camocTosTenbHas pabora 111 0,2
CaMocTosATENbHOE U3YUYEHUE PA3AEIO0B TUCIUIUINHBI ’ 39,8
Bua konTpoJ:
3aver - -

B 3agerHBIX B actpon.

Bunel yue6HoI paboTh eANHULAX yacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 2,0 54
KonrakTHas padora — ayAnTOPHBIC 3aHATHSA . 0,89 24
Jlexumu (JIek) 0,44 12
[Ipaktuueckue 3ansatus (I113) 0,45 12
CamocrositesbHas padora (CP): 1,11 30
KonrtaktHas camocrositenbHas pabora 111 0,15
CaMocCTosTeIbHOE U3YUCHUE PA3JICTIOB TUCITUTUTHHEI ’ 29,85
Bua koHTpOJIA:
3auer - -

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«Kommno3zuunonubie marepuauas» (b1.5.19)

1. Heab AMCHMIUIMHBI: O3HAKOMUTH CTYJAEHTOB C OCHOBHBIMU THUIAMH COBPEMEHHBIX
KOMITO3UITHOHHBIX MaTE€PHAIOB, UX (PU3UKO-XUMHUYECKUMH CBOMCTBAMU U METOJAMH IOTYUYEHUS,
I0Ka3aTh NEPCIEKTUBHBIE HAIPABJIEHUS Pa3BUTHS KOMIIO3ULIMOHHBIX MaTEPHUAIOB.

2. B pe3yabraTre wu3yYeHHs] AMCHUILUIMHBI OOydawuuiics N0 mporpamme
0akaJlaBpuAaTa J0JIKEH
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Obnadams cnenyromumu oomekynbTypabiMu (OK), obmenpodeccnonansubivu (OITK) u

npodeccuonanbHbiMA (I1K) komMmeTeHITMIME

CIOCOOHOCTBIO HCIIONIB30BaTh B MPO(GECCHOHATBLHON JAEATENBHOCTH 3HAHHUA O TMOAXOJax H
METOJIaX TMOJYyYEHHUS] PEe3yJbTaTOB B TEOPETHUYECKHX M IKCHEPUMEHTANbHBIX HCCIEA0BAHUAX
(OI1K-2);

TOTOBHOCTBIO NPUMEHATh (PYyHIAaMEHTAJIbHbIE MaTEMaTHUECKHUE, €CTECTBEHHOHAY4YHbIE U
o0IIenH)KeHepHbIe 3HaHUS B podeccroHanbHol aestenbHoctd (OIMK-3);

3Hamy:

- OCHOBHBIE THITBI KOMIIO3UIIMOHHBIX MaTE€PUAJIOB,;

- (puzuKO-XUMUYECKHE OCHOBBI CO3/1aHNS KOMITO3UIIMOHHBIX MaTepUasoB;

- OCHOBHBIC XapPaKTEPUCTUKH M CBOMCTBA KOMIO3HMIMOHHBIX MAaTEPUANIOB Pa3IMYHOTO
Ha3HAYCHMUS;

ymemy:

- BBIOMpPATh KOMIIO3UIIMOHHBIE MAaTEpUabl 111 KOHKPETHBIX LIeJei;

enaoems:

HABbIKAMHU AaHAllM3a HAyYHO-TEXHUYECKOW JHUTEepaTypbl B O0OJACTH KOMIIO3HIIMOHHBIX
MaTepHaJoB;

METOJIJaMH MPEACTABICHUS JIUTEPATYPHBIX U IKCIEPUMEHTATbHBIX CBEJICHUIN O CBOMCTBAX,
METOAAaX TOJIY4YEeHUS M O0JacTIX NPUMEHEHHS HAHOMATEPHAJOB W HAHOCTPYKTYp B BHJE
pedeparoB, OTYETOB, TOKIAJA0B U IPE3CHTALIUN.

3. KpaTkoe coep:xaHue M CIHUTLIHHBI

1. OGmiast XxapakTepUCTUKAa KOMIIO3UIIMOHHBIX MaTepuanoB. B3aumoeiicTBue MaTpullbl U
HATIOJTHUTEIIS.

2. lucriepcHO-yIpOYEHHBIE, CIIOUCThIC, BOIIOKHUCThIE KOMITO3UIIMOHHBIE MaTePHAIIBI.

3. KoMno3uIMOHHbIE MaTepUaJIbl HA METAJUIMUECKON U HEMETAININYECKON OCHOBE.

4. CAII (crieueHHbIE aIIOMUHUEBbIE TIOPOLIKH).

5. Kepamuueckue KOMIMO3UIIMOHHBIE MaTEPHAIIBI.

6. 'nOpuiHbIE KOMITIO3ULIMOHHbBIE MaTEPUAIIbI.

7. HaHOKOMITO3UTBI, UX 0COOEHHOCTU. OCHOBHBIE TUITBI HAHOKOMITO3UTOB, MTEPCIIEKTUBHBIX
IUTSL IPAKTUYECKOTO MCIIOTIb30BAHUS B HACTOSIIIEE BPEMSL.

4. O0beM y4eOHOH JUCHHUILINHBI

B 3aueTHBIX B akanem.
Bunsl yueOHoI paboThl eIMHUIIAX yacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHy 3,0 108
KonrakTHas padora — ayAnTOPHBIC 3aHATHSA . 0,89 32
Jlexmuu (JIek) 0,44 16
[Tpaktuueckue 3ansatus (I113) 0,45 16
CamocrositesbHas padora (CP): 2,11 76
KonrtaktHas camocrositensHast pabora 211 0,2
CamMOoCTOSTETbHOE U3YUYECHUE PA3]IENOB JUCIIUILIMHBI ’ 75,8
Bupa xonTpos:
3auer ¢ oneHkoi - -
B 3agerHbIX B actpon.
Bunsl yueOHoI paboThI eIMHUIIAX qacax
O0mas TpyA0eMKOCTb JMCHHILIMHBI 10 Y4eOHOMY IVIaHY 3,0 81
KonrakTHast paboTa — ayiNTOPHbIE 3aHATHUS 0,89 24
Jlexumu (Jlek) 0,44 12
[IpakTuueckue 3ansatus (I113) 0,45 12
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CamocrositesbHas padora (CP): 2,11 57

KonTakTHas camocrositenbHas paboTa 0,15

2,11
CamocrosaTenbHOE U3Y4eHUE Pa3/IesiOB TUCIUILIHHEI 56,85

Bua koHTpOJIA:

3a4der ¢ OLEHKOM - ‘ -

AHHOTanuA padoyeil NPOrpaMMbl JUCHHUIJIMHBI
«IIpaBoBenenue» (b1.5.20)

1. Heab AMCUMIUIMHBI. OBJIAJICHUE OCHOBAMHU IIPABOBBIX 3HAaHUN U (HOPMHUpPOBAHHE
[IPAaBOBOM KYJIBTYPbl aKTUBHOI'O, 3aKOHOIIOCIYIIHOTO IPAKIaHNHA.

2. B pe3yabrare wu3yYeHHsl AUCHUILVIMHBI OOy4YalIIUiicA MO mporpamMmme
0akajlaBpUAaTAa J10JIKeH .

Obnadams cnenyromumu o0mekynbTypabiMu (OK), obmenpodeccnonansubivu (OITK) u
npodeccuonanbHbiMU (I1K) koMneTeHITUAMU

CIOCOOHOCTBIO  HCIIONIB30BaTh OCHOBBI TPABOBBIX 3HAHWHA B pasIMuYHBIX chepax
nestenpaocTr (OK-4);

CIOCOOHOCTBIO OCYHIECTBIISITH COOp JaHHBIX, H3ydaTh, aHAJIM3WPOBAaTH M 0000maTh
HAyYHO-TEXHUUYECKYI0 MH(POPMAIUIO MO0 TEeMaTUKE UCCIIEOBAHUS, Pa3pabOTKE U HUCIOJIb30BAHUIO
TEXHUYECKOM  JIOKYMEHTAallUH, OCHOBHBIM HOPMAaTUBHBIM  JIOKYMEHTaM IO  BOIIPOCaM
MHTEJUJIEKTYallbHOM COOCTBEHHOCTH, MOATOTOBKE JOKYMEHTOB K MATEHTOBAHUIO, O(POPMIICHHUIO
Hoy-xay. (TIK-2);

3Hamy:

- OCHOBBI POCCHUMCKOW IMPaBOBOM CUCTEMbI M POCCHICKOrO 3aKOHOAATEIHCTBA, OCHOBBI
opranmzaliii ¥ (QYHKIMOHMPOBAHMS CYNEOHBIX UM HWHBIX [PABONPUMEHHUTENBHBIX U
MIPaBOOXPAHUTENBHBIX OPraHoB; IMIPAaBOBbIE M HPABCTBEHHO-dTHYECKHE HOPMBI B cdepe
poeCCHOHATTLHOMN IEATEIFHOCTH; MPAaBOBBIE HOPMBI, PETYJIUPYIOIINE OTHOIIECHHE YEIOBEKa K
YeNoBEKY, OOIIECTBY, OKpPYXKAIOIIeH cpesie; mpaBa U 00I3aHHOCTH TPaKJaHINHA; OCHOBBI
TPYZLOBOIO 3aKOHOJATEIbCTBA; OCHOBBI XO3SAMCTBEHHOI'O IIpaBa; OCHOBHBIE HAIPABIICHUS
AHTUKOPPYILIUOHHON AeATeNbHOCTU B PD;

ymemy:

- UCIOJIb30BaTh 3TUYECKHE U MPABOBBIE HOPMBI, PETYIUPYIOIINE OTHOLIEHHUE YETOBEKA K
YeNoBeKy, OOIECTBY, OKpYy)Kallled cpele, HCHOJIb30BaTh IpaBa M CBOOOJBI YeIOBEKa U
rpaxJIaHUHA TIPU Pa3pabOTKe COIHAIBHBIX MPOEKTOB; MCIOIb30BaTh U COCTABIATH HOPMATUBHBIE
U TPaBOBbIE JOKYMEHTBI, OTHOCSIIHECS K MPOPECCHOHAIBHON AEATEIbHOCTH, MPEANPUHUMATD
HE0OXOIMMBbIE MEpPHI K BOCCTAHOBIICHUIO HAPYIIEHHBIX MPaB; Pealn30BLIBAThH MpaBa U CBOOOJbI
YeJloBeKa U IpakJJaHuHA B pa3IMYHbIX cepax KU3HEAEATEIbHOCTH;

enadems.

- MpUeMaMy, METOJaMH M HaBBIKAMHU HCIOJB30BAaHUS TMPABOBBIX 3HAHWM B Pa3TUYHBIX
chepax JIeATENbHOCTH; MpHEMaMH, METOJAaMHU M HaBBIKAMHU HCIIOJIb30BaHUA OOS3aHHOCTEH
IpaKJaHUHA.

3. KpaTkoe coaep:kaHue TUCHUILINHBI

[lonssTne w mnpusHaku rocynaperBa. Popmbel rocyaapcrBa. DyHKIMM TOCYyIapCTBA.
[lonsitue n npusHaku npaBa. OCHOBHBIE MPABOBbIE CUCTEMBI COBpEMEHHOCTH. [loHsATHE U BUABI
HWCTOYHHUKOB TpaBa. OmpeneneHrue 3aKoHa M MOJ3aKOHHBIX AakKTOB. JleHCTBHE HOPMATHBHBIX
MPABOBBIX aKTOB BO BpemeHu. OOpaTHas cuia 3akoHa. [[oHsATHE MpaBOBBIX HOPM, HX CTPYKTYpa.
Cucrema mpaBa. YactHoe um myOnuyHOE TpaBo. MarepuaibHOE U TIPOIECCYaTbHOE IIPaBo.
[IpaBooTHOLIEHHE: OOBEKT, CYOBEKT U CO/IepKaHue MPpaBOOTHOIIEHUH. FOpuaudeckue GpaxTol.

Konctutynua — ocHoBHoil 3akoH Poccuiickoit @enepannun. denepatuBHOE YCTPOHCTBO
P®. Cucrema rocynapCTBEHHbIX OpraHOB W TpHHLMI pasaeneHus Biacted B P®. Ilonsarue
rpaxnaanctsa. [IpuzHanue, coOnoeHNe, 3alluTa PaBHbIX MIPaB KEHIIWH U MYXYHUH KaK OCHOBHAsI
00513aHHOCTh TOCY1apCTBA.
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[TonsTHE M TpeAMET aAMUHUCTpATHBHOTO mpaBa. Obmas xapakrepuctuka Kogekca PD 06
aIMMHHUCTPATUBHBIX IPABOHAPYUICHUSAX. AJMUHUCTPATUBHBIC IPABOHAPYLICHMS: IOHATHE U
MPU3HAKU. AJMUHUCTPATUBHAS OTBETCTBEHHOCTh: IOHATHE M NpUHLUIBL. [loHsATHE, IpU3HAKU U
BH/Ibl aIMUHUCTPATUBHBIX HAKA3aHUMN.

[TonsiTie W mNOpeaMET YroJIOBHOTO IpaBa. YTOJOBHAs OTBETCTBEHHOCTb: IIOHSTHE,
OCHOBaHME BO3HHUKHOBeHUs. [loHsTHe mnpecTymuieHus: mnpusHaku, cTpykrypa. Cocras
npectryrienus. Coydactue B mpecTyruieHuH. OOCTOSTENbCTBA, HCKIIOYAIONINE MPECTYITHOCTh
nesHus. Ilowarue, nenu W BUABl Haka3aHUU. YTOJIOBHAs OTBETCTBEHHOCTh 3a COBEPILCHHE
MPECTYIUICHUH. Y CIIOBHOE OCYXIEHUE, OCBOOOXKICHHNE OT YrOJIOBHOW OTBeTCTBEHHOCTH. IIpeamer
u  OOBEKT  KPUMHUHIMCTHKU. Meroasl M 3aJaud  KpUMHUHAIUCTUKU.  [loHsTHe
KPUMHHAIMCTUUYECKOH — uaeHTU(ukamuu.  OOBEKTHI W BUABl  KPUMUHAIMCTHYECKOU
uaeHtudukanyu. KpuMmunanuctuueckas TexHuka. KpuMuHanucTiueckas TakTHKa.

OKOJIOTUYECKOE IpaBO: NOHSATHE, NMPEIMET METOJ] M MCTOYHHKHM SKOJIOTMYECKOro IpaBa
P®. IlonsaTue, BUABI U CTPYKTypa SKOJOTMYECKUX ITPABOHAPYLICHWM, OTBETCTBEHHOCTb 3a HX
COBEPILECHHUE.

[Tonstue unpopmanyu. OTBETCTBEHHOCTh 3a HapylIEHHE 3aKOHOJATEIbCTBA O 3aLIUTE
nHpopmanmu. [ocynapcTBeHHass TaifHa: TIOHSATHE, 3allUTa, MPAaBOBOE PEryIMpOBaHHUE
rOCyJapCTBeHHOH, ciyxeOHOH u wuHOM uHpopmauuu. KoudpuaeHuumaneHas wuHOpMAaIM:
MIOHSTHE, BU/BI U 3alIUTA. 3alUTa IEPCOHATBHBIX JAHHBIX [PaXIaHNHA.

[TonsiTe, mnpeaMer W METOA TpaKIaHCKOro mpasa. [loHATHE TIpakIaHCKOTO
npaBooTHOWmeHHs, ero  cnenupuka.  CTpykTypa  TPaKIAaHCKOTO  IPAaBOOTHOIICHHS.
IIpaBoseecniocOOHOCTh CYOBEKTOB TI'pa)1aHCKOTO IpaBOOTHOWIEHMs. ['paknaHe Kak CyOBEKTbI
rpaxkaaHckoro npasa. Ous3nueckue U IOPUANYECKHE JIMLA: TOHATHE, TPU3HAKH, KJIACCH(pHUKAIIS.
IOpunnueckue dakrel. [IpaBo cooctBeHHOCTH. [loHATHE aBTOpCKOrO NpaBa. [ToHATHE TAaTEHTHOTO
npaBa. llonstue wuHTEINEKTYanbHOM coOcTBeHHOCTH (MC) ®W  HUCKIIOYUTENBHOTO TIpaBa.
Knaccudukanus UC. Cucrema nmpaBoBOil 0XpaHbl HHTEIUIEKTYaJIbHOW COOCTBEHHOCTH, aBTOPCKHUX
Y IaTEHTHBIX IIPAB.

[TonsiTe X034KCTBEHHOro (IPEANPUHUMATENBCKOr0) ImpaBa. lIpeamer XO03s1iiCTBEHHOTO
(mpennpUHUMATENbCKOTO) MpaBa, MPHU3HAKM, METOJbl IPaBOBOro perynupoBanus. IlonsTue
XO035HCTBEHHOW U MPEANPUHUMATEIIBCKON 1EATEIbHOCTH.

[TpaBoBOE peryianpoBaHHe CEMEWHBIX OTHOLIEHHWH. 3akKIOYeHUE M IpeKpalleHue Opaka.
[IpaBa u ob6si3aHHOCTH poauTeNnei u nerei. AnuMeHTsl. POpMBI BOCITUTAHUS JETEH, OCTABIINXCS
0e3 rmomneyeHus poauTeNeH.

IIpeamet u MeTOX TPYIOBOTO ITpaBa. TpyIoBON AOTOBOP: MOHATHE, CTOPOHBI, COJIEPKAHUE.
Pabouee Bpems. Bpems otasixa. Tpynoblie criopsl. Juciumninaa Tpya.

IlonssTne m wucroku koppynuuu. HopmatuBHOe omnpenenenue koppynuuu. [Ipuyuunel
pacripocTpaHeHuss Koppynuuu. Hakasyemble M HeHakasyemble (opMbl Koppynuuu. CKpbIThIE
(;matenTtHble) (GopMbl Koppynuuu. Dopmbl Koppynuuu-npectyrieHus. Dopmsl KoppyHIuu-
npoctynka. DopMbl MOJUTHUECKOW Koppynuuu. HopmaTuBHBIE NpaBOBbIE aKThl B cdepe
npotuBozeicTBus  kKoppynuuu. denepanbHblii  3akoH  oT  25.12.2008 Ne 273-03 «O
MIPOTUBOAECUCTBUN KOPPYILIM.

4. O0beM y4eOHOI TUCHMIIIIMHbI

B 3aueTHEBIX B akanewm.
Bunpl yueOHOM paboThI eIMHHIIAX qacax
OO0mas Tpy10eMKOCTh THCIIHILIHHBI 110 Y4eOHOMY MUIAHY 3,0 108
KonTakTHas padoTa — ayIMTOpPHbIE 3aHATHSA . 0,89 32
Jlexumn (JIex) 0,45 16
[IpakTuueckue 3ansatus (I113) 0,44 16
CamocrositesbHas padora (CP): 2,11 76
KonrtaktHas camocrositensHas pabora 211 0,2
CaMocTosATENbHOE U3YUYEHUE PA3AETIOB TUCIUIUIMHBI ’ 75,8
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Bua koHTpOJIA:
3auer - -
B 3auetHbIx B actpomn.

Bunpl yaeOHOI paboThI eIIMHUIIAX qacax
OO0mas Tpy10eMKOCTh TUCIUIIIHHBI 10 Y4eOHOMY IJIaHYy 3,0 81
KonrTakTHas padoTa — ayANTOPHBIE 3aHATHS . 0,89 24
Jlexuuu (Jlek) 0,45 12
[IpakTuueckue 3ansatus (I113) 0,44 12
CamocrositesbHas padora (CP): 2,11 57
KonTaktHas camocrositensHas paboTa 211 0,15
CamocrosaTenbHOE U3Y4eHUE Pa3esioB JUCIUTUTUHBI ’ 56,85
Buja koHTpOJIS:
3auer - ‘ -

4.4.2. lucuMnIMHbI BAPUATUBHOM YacTH (00513aTe/IbHbIE JUCHMILIIMHBI)

AHHOTanuA padoyeil NPOrpaMMbl AHCUUIIMHBI
«Teopusi BeposiTHOCTel H MaTeMaTn4yeckas cratucrukay (b1.B.01)

1. Heap aucCHUILIMHBI - (OPMUPOBAHHUE Yy CTYACHTOB CHCTEMbl OCHOBHBIX MOHSTHUH,
UCIOJIb3YEMBIX I MOCTPOCHUS BXKHEUILINX MaTEMaTUYECKUX MOJENIeH, U YMEHHs UCII0Ib30BaTh
MaTeMaTUYeCKUE METO/IbI Il ONIMCAHUS PA3JIMYHBIX IPOLECCOB.

2. B pe3yabrare u3yYeHHs] AMCUUILUIMHBI oOydawuuiics N0 mporpamme
0akajiaBpuAaTa J0JIKeH

Obnadamse cnenyromumu o6mekynbTypabiMu (OK), obmenpodeccnonansubivu (OIIK) u
npodeccuonansubivu (I1K) komneTeHnusaMu:

TOTOBHOCTHIO NPUMEHATh (PYyHIAaMEHTAJIbHbIE MaTEeMaTHMUECKHUE, €CTECTBEHHOHAy4YHbIE U
o0IIIeMHKXEeHEPHBIE 3HAHUS B IpodeccroHanbHoi aestenbHocTh (OITK-3);

CIIOCOOHOCTBIO OCYIIECTBIIATH cOOp JaHHBIX, H3y4aTh, aHaJIM3UPOBaTh U 00001IaTh
HayYHO-TEXHMUYECKYI0 MH(POPMALIMIO IO TEMATUKE MCCIEI0BAHUs, pa3paboTKe U HCIIOIb30BaHUIO
TEXHUYECKOM  JOKYMEHTAl[MM, OCHOBHBIM HOPMAaTUBHBIM JIOKYMEHTaM [0 BOIpOcam
MHTEJUIEKTYaJIbHOH COOCTBEHHOCTH, IOATOTOBKE JTOKYMEHTOB K IaTEHTOBAHHIO, O(OPMIICHUIO
Hoy-xay. (TTIK-2);

3Hamy!

OCHOBBI TEOPUH BEPOSITHOCTEN M MaTeMaTH4YE€CKONW CTaTUCTUKU; MaTEMaTHUYECKUE TEOPUU U
METOJIbl, JIE)KAIUE B OCHOBE IOCTPOEHUS MATEMAaTHYECKHUX MOJEIEH; OCHOBBI NPUMEHEHUS
MaTeMaTUYECKUX MOJEIeH 1 METOIOB.

ymemsw.

BbIOMpaTh MaTeMaTUYeCKWE METONbI, MPUTOJHBIE JUIsl PELIEHUS KOHKPETHOW 3a/laui;
WCIIONBb30BaTh MaTeMaTHUYECKUE TOHATHUS, METOJbl W MOJENH JMJig ONHUCAHMUS Pa3IU4YHbIX
MIPOLIECCOB; BBIABIATH MaTeMaTHYECKHUE 3aKOHOMEPHOCTH, JIeKalllue€ B OCHOBE KOHKPETHBIX
MIPOILIECCOB; HCIIOJIb30BaTh OCHOBHBIE METO/bI CTaTUCTUYECKOM OOpaOOTKH JaHHBIX; MPUMEHSTh
MaTeMaTHYeCKHUe 3HAHUS Ha MEXIUCIUIUIMHAPHOM YPOBHE.

enaoemo:

OCHOBaMHU (PyHIaMEHTAJIbHBIX MaTeMaTHYEeCKUX TEOpUH U HaBBIKAMHU HCIIOIb30BAHUS
MaTeMaTHYECKOro armnapaTa; MeToJJaMH CTaTUCTHYECKOH 00paboTKH HHPOPMALIUH.

3. KpaTkoe conep:kaHue THCHUTIIAHBI

1. Teopust BepositHocTeil. CiryyaliHble BeJJMYMHBI M MX 3aKOHBI pacnpeieeHusl.

[Ipeamer teopum BeposiTHOocTel. CiydaitHbie cOOBITHS. [IpOTHBOMOJIOKHBIE COOBITHSA.
HezaBucumble coObitua. OTHOcHTenbHas 4yacrora. Kitaccmueckoe M Te€OMETPHUECKOe
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ONpEACIICHUE BEPOSTHOCTU. OJEMEHTapHas TEOpHUsl BEPOSTHOCTEH. MeTonbl BBIUMCIECHUSA
BepositHOCTe.  [IpocTpaHcTBO  snmeMeHTapHBIX  coObITHMH. Kiaccuueckoe — ompenencHue
BEPOSTHOCTH. Anredpa COOBITHIL: TEOPEMBI O BEPOSTHOCTH CYMMBI COOBITUH, MPOTHBOIMOIOKHBIX
COOBITHM, CyMMa BEpOATHOCTEHl HECOBMECTHBIX COOBITHH, OOpa3ylOIIMX IOJIHYIO TIpyIILy.
AkcuomMaTHuecKkoe orpeaeneHue BeposTHOCTU. CTaTUCTHYECKOE OIPEAEICHUE BEPOSTHOCTH.
VYcnoBHas BeposATHOCTb. TeopeMbl O BEPOSITHOCTH INPOU3BEACHHS 3aBUCHMBIX U HE3aBHUCHMBIX
coObiTuii. Ilomuast BepostHocTh. IloBTOpHBIE HcmbiTanus. opmyna bepuymmu. JlokaneHas u
HUHTerpalibHas Teopembl MyaBpa-Jlamiaca. @opmyna [lyaccona.

IlonsiTne ciayyallHOM BeIWYMHBL. JIMCKpETHBIE M HENPEPBIBHBIC CIy4alHbIC BEIUYMHBI.
3aKkoH pacnpenercHusl ciydaiiHoW BenuuuHbl. DYHKIUS pacmnpeereHus, e¢ CBOWCTBA, rpaduk.
[InoTHOCTH pacrpeneneHus HENPEepbIBHOM ClIy4yailHOW BEJIWYMHBI (IUIOTHOCTH BEPOSTHOCTH).
®opmyna 1 BEpOATHOCTH MONIAJAAHNS HEIIPEPBIBHOW CIIy4aiiHOM BEJIMYMHBI B JAHHBIN UHTEPBAl,
BBIPQ)KEHHBIN Yepe3 MJIOTHOCTh BEPOSTHOCTH, T€OMETPUIECKHI cMbICT (hopMyibl. bBunomuanbHOE
pacnpenenenue, pacnpeaenenue Ilyaccona, paBHOMEpHOE paclpencieHue, HOPMaJIbHOE
pacnpezesieHue, 3KCIOHEHIIMAIbHOE pacipe/ieeHHE.

2.MaremaTn4ecKas CTAaTHCTHKA.

[Tpenmer maremarnyeckoil craTucTUKU. OCHOBHBIE 3a/1a4l MAaTEMAaTUYECKON CTaTUCTHUKHU.
Bei6opounsiii metoa. Cratucrtudeckoe onucaHue. Beibopku. I'mcrorpaMma u HOJIMIOH 4acToT.
Cratuctuueckas (amnupudeckas) GyHkuus pacrpeaencHus. BoloopouHble XapaKTEpUCTUKU U UX
pacnpenenenusi. CocrosiTenbHble, A(PQEKTUBHbIE CMELICHHbIE M HECMEUICHHbIE OLEHKHU
napamerpoB. CTaTUCTHUECKOE CpEAHEE, CTATUCTUYECKasl IUCIEPCUsl U CTATUCTUYECKOE CpeHee
KBaJIpaTUYHOE KaK TOYEUYHBIE OLEHKHM HEU3BECTHBIX: MATEMAaTUYECKOTO OXHUIAHUA, JUCIIEPCUH,
CPEIHEr0 KBAJpPaTUYHOIO OTKJIOHEHUs. JloBepUTEIbHBIE MHTEpPBAlIbl U HMHTEPBAJIbHBIE OLICHKH.
JloBepUTeNIbHbIE OLIEHKH HEU3BECTHOW BEPOSTHOCTH IO OOibIIMM BbIOOpKaM. JloBepuTesbHas
OLICHKa MAaTeMaTHYECKOr0 OKUJAHUS MpU HEU3BECTHOM aucnepcuu. JloBepurenbHas OLEHKa
CpeAHEro KBaJpaTHYHOTO OTKJIOHEHHWs. TouHble BBIOOpOUHBIE pacmpeneneHus: CrproneHta (t-
pacnipenenenne), ®umepa-Crenekopa (F-pacmpenenenue), Ilmpcona (x>-pacmpenernenue).
[IpoBepka craTuCTUYECKUX THUIIOTE3. MaTemMaTHMuecKhe METOAbl IMPOBEPKH CTATUCTUYECKUX
TUIOTE3. DIEMEHTHI TEOPUH KOPPEIALUH.

4. O0beM y4eOHOH JUCIHIJINHBI

B 3aueTHEBIX B akanewm.
Bunpl yue6HOI paboThI €IUHHULIAX yacax
OO0mas Tpy10eMKOCTh THUCIIUIIIHHBI 10 Y4eOHOMY MJIAHY 3,0 108
KonrTakTHas paGoTa — ayinTOpHbIE 3aHATHUS 1,33 48
Jlexuunu (Jlek) 0,44 16
[Tpaktuyeckue 3anstus (I13) 0,89 32
CamocroniTesnnas padora (CP): 1,67 60
KonrtakTHas camocrosiTenbHas paboTa 167 0,2
CaMocTosATENbHOE U3YUYEHUE PA3AEIOB TUCIUIUINHBI ’ 59,8
Bupa xoHTpoOJIA:
3auer - -
B 3auetHbIX B actpon.
Bunpr yue6HOI paboThI €IUHHULIAX yacax
OO01mast Tpy/10eMKOCTh JUCHHMILIMHBI 10 Y4eOHOMY IIAHY 3,0 81
KonrTakTHas pabora — ayANTOPHBIE 3aHATHS . 1,33 36
Jlexuuu (JIek) 0,44 12
[Tpaktuueckue 3ansatus (I13) 0,89 24
CamocrositesbHas padora (CP): 1,67 45
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KonraktHas camocrositenbHas pabora 167 0,15
1

CamocTrosiTenbHOE U3YUYCHHE PA3/IeTIOB JUCIIUILIMHBI 44,85

Bua koHTpOJIA:

3auer - ‘ -

AHHOTaN U padoyeil MPOrpaMMebl AU CHUILIMHBI
«JIabopaTopHbie padoThl M0 opranndeckoii xumum» (51.B.01)

1. leab aMCUMIVIMHBI — TPUOOpPETEHHE CTYJEHTAMU OCHOBHBIX IPUEMOB CHHTE3a
OpPraHMYECKUX BEIICCTB.

2. B pe3yabrare wu3yyYeHHsl JAUCHMIUIMHBI O0ydYalolMiics 1O NporpaMmme
0akajiaBpUAaTAa 0JI3KeH

Obaadams cnenyromumu oomekynbTypHbiME (OK), obmenpodeccuonanbapiMu (OITK) u
npodeccnonansubivu (I1K) komMneTeHIUsIMHU:

CIIOCOOHOCTBIO HCIOJIb30BAaTh B UCCIEJOBAHMSIX U pacyeTax 3HaHUSA O MeToJlax
WCCJICIOBAHMS, aHajdn3a, JUAarHOCTUKH W MOJCIMPOBAHUS CBOWCTB BEIISCTB (MaTepUAIOB),
(bu3MUecKUX M XHMHUYECKUX IMpoIleccax, MPOTEKAIOIIMX B MaTepHalaX MpU UX MOIy4YeHUH,
obpabotke u Mmomuduxanun (I1K-4);

CIIOCOOHOCTBIO IPUMEHATH 3HAHUSI 00 OCHOBHBIX THUIAX COBPEMEHHBIX HEOPTaHUYECKUX U
OPraHMYECKUX MAaTepUaOB, MPHUHIMIIAX BBHIOOpPA MAaTepUAIIOB JUISl 3aJaHHBIX  yCJIOBHIA
JKCIUTyaTallid C y4eToM TpeOOBaHUN TEXHOJOTUYHOCTH, SKOHOMHYHOCTH, HAACKHOCTH U
JOJITOBEYHOCTH, OKOJOTMYECKHX IOCJICJACTBUH WX TNPUMEHEHHS TPH [POCKTHPOBAHHUH
BBICOKOTEXHOJIOIHYHBIX poreccos (ITK-11);

3Hamb.

—TEXHUKY 0€30MMaCHOCTH B JJaOOPAaTOPUH OPTraHNYECKON XUMUU;

—IIPUHIIHUIIBI 0€3011acHOr0 00pallleHus: C OPraHnYECKUMU COSIMHEHHUSIMH,

—METO/IbI U BUBI XpoMaTorpaduu AJis OnpeesieHUs] COCTaBa PeaKIIMOHHON cMecH;

—TEOPETHUUECKHUE OCHOBBI CIIOCOOOB BBIJIEICHUSI, OYUCTKU U UACHTU(DUKAIIMH OPTAaHUYECKUX
BEIIECTB,;

—DKCIEPUMEHTAIbHBIC METOABl TPOBEJACHHUS OPraHUYECKUX pPEAKIMA, MPOTEKAIONUX I10
Pa3TUYHBIM MEXaHU3MaM;

—OCHOBHBIE OOIIME METOJWKHU B3aUMHOW TpaHcOpMalMM KJIACCOB OPraHMYECKUX
COEIMHEHHH,

ymemy:

—IPUMEHATh TEOPETUYECKHWE 3HAHUS U DKCIEPUMEHTAIbHBIE METOJbl HUCCIICOBAHUS
OpPraHUYECKON XUMUU TIPU PEIICHUH MPOPECCHOHAITBHBIX 33]1aY,

—chopmynupoBaTh MpobIeMy U OOOCHOBATH BBHIOOpP MPUOOPOB U IKCHEPUMEHTATHHBIX
METOJIOB MCCIICOBAHMUS, TOCTABUTD IIEJIH U 33]]a4YH U HAMETHTD ITYTH UX JTOCTHKEHUS;

—CHHTE3UPOBATH COSUHEHHUS 110 TIPEUIOKCHHON METOIHKE;

—TIPOBECTH BBIJICIICHUE W OYHUCTKY CHHTE3MPOBAHHBIX BEIIECCTB Ha OCHOBE TCOPETHUYECKUX
3HAaHUW 110 OPTraHUYECKON XUMUU;

—BBIOMpATh pAIMOHATIBLHBINA CIIOCOO BBIACNEHUS M OYMCTKH OPTaHUIECKOTO COSTMHEHUS;

—TPEJCTABIATh JaHHBIE JTAOOPATOPHOTO HCCIEAOBAaHUSA B BUAEC T'PaMOTHO O(OPMIIEHHBIX
METOJTUK;

—TIPOBOJIMTH aHAJIM3 W KPUTHYECCKH OICHWBATH IMOJIYUYCHHBIC SKCIICPUMEHTAIBHEBIC JTaHHBIC,
00001aTh 1 enaTh 000CHOBAHHBIE BHIBOBI Ha 0a3e MPOBEIEHHBIX OIBITOB;

—BBIOpaTh CrIOCO0 MACHTU(UKAIIMHA OPTAaHUYECKOTO COSTUHEHHUS;

enademn.:

—KOMIUIEKCOM COBPEMEHHBIX JKCIEPUMEHTAIBHBIX METOJO0B OPraHUYeCKOW XUMHUH s
pelIeHNs KOHKPETHBIX MCCIIeIOBATEIBCKUX 33]1aY,

—3KCIEPUMEHTATHHBIMUA METOJJaMH IPOBEICHUS OPTaHUYESCKUX CHHTE30B.

—OCHOBHBIMH METOJIaMHU UACHTH()HKAIIMN OPraHUICCKUX COCTHMHEHUI

—npueMaMu 00pabOTKHU U BBIJEIECHUS CHHTE3UPOBAHHBIX BEIIECTB;
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3HAaHUAMHN OCHOBHBIX 3aKOHOB OpFaHHHGCKOﬁ XHUMHHU HJIA COI[Cp)KaTeJIBHOﬁ HHTCpIIpECTallun

IMOJIYUYCHHBIX SKCIICPUMEHTAJIBHBIX PE3YJIbTATOB.
3. KpaTlcoe coaecpikaHue TUCHUITIJIUHDbI

1 Pazoen 1. «Ilpasunra u memoost pabomul 8 1a6Opamopul OPeaHULECKOU XUMUUY
1.1  IlpaBuia 6e30macHoii paboTHI B 1a00paTOPHH OPraHUIECKON XUMHUH
1.2 Meroapl pabOTHI B 1TAOOPATOPHH OPTAHUIECKON XUMUU

1.3  JlaboparopHnas mocyzaa, 000pyJa0BaHHUE U TPUOOPHI

2 Pazoen 2. «Memoowi uoenmuguxayuu, ouucmru u 6vlOeNeHUs OPSAHUYECKUX

COeOUHeHUI»
1.1  Xpowmarorpadus

1.2 MeTo/1bl OUMCTKH KHAKUX BellecTB. Ileperonka.

1.3 MeToapl OYMCTKHU TBEPABIX BemecTB. [lepexpucrammmzanus

3 Paszoen 3. « Cunmes opeanuueckux coeouHeHui»

3.1  CuHresbl
4. O0beM y4eOHOMH JUCIHILINHBI

B
Bunst yueOHOI paboThI 3a4eTHBIX | B akangem. gacax
eIMHUIIAX
O0masi Tpy10€eMKOCTh IMCUMILUIMHBI 10 Y4€0HOMY IJIAHY 2,0 72
KonrakTHasi pa6oTa — ayTuTOPHbIE 3aHSITHSI: 0,88 32
Jlexuuu (Jlek) - -
[Tpaktuueckue 3austus (I13) - -
JlaGopaTophsbie 3ansatus (J1ab) 0,88 32
CamocrositesbHas padora (CP): 1,12 40
KoHTakTHas camocTosTenbHas paboTa 212 0,2
CamocrosTenbHOE U3YYEHHUE Pa3AesioB JUCIUILUIHHEI ’ 39,8
Bujx koHTpOJIS: 3a4gerT
B
Bunpt yueOHoi paboThI 3a4€THBIX B actp. wacax
eIMHUIIAX

O0mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 2,0 54
KonTakTHas padora — ayIMTOPHbIE 3aHATHS: 0,88 24
Jlexiuu (JIek) - -
[IpakTuueckue 3anstus (I113) - -
JIaGoparopusie 3ansTHs (JIab) 0,88 24
CamocrositesbHas padora (CP): 1,12 30
KoHnTtakTHasi camocTosTenbpHast pabota 212 0,15
CaMocTosITENbHOE U3YUYEHUE PA3AEIOB TUCIUIUIMHBI ’ 29,85

Bua koHTpoJs:

3aveT

AHHOTanus padoyei NPOrpaMmMbl AUCHUIIIMHBI
«Haueprarteannas reomerpus» (51.B.03)
1. Heap aMCHUIUIMHBI: H300pakeHHE aOCTPaKTHBIX MPOCTPAHCTBEHHBIX MOJIENEH,
COCTOSIIMX M3 KOMOMHALIMI MPOCTEHIINX reOMETPUIECKUX (POPM M MX MPOEKIMNA Ha MIOCKOCTH, U
00paTHO MO N300paKEHHIO Ha TNIOCKOCTH MPECTABIATh 3alaHHYI0 ()OpMY B IIPOCTPAHCTBE.

2. B pe3syabTare
0akaJlaBpUAaTAa J10JIKEeH :

N3y4eHusi JUCHMIIIMHBI

o0yuaromuiics

no mporpamme

Obnadams crnenyromumu o6mekynsTypHbiMu (OK), obmenpodeccuonanpabsiMu (OIIK) u

npodeccuonansubiMu (I1K) komnereHuusaMu:

TOTOBHOCTBIO NMpPHUMEHATh (PyHIAMEHTaJIbHbIE MaTeMaTH4YECKHE, €CTECTBEHHOHAay4YHbIE W
00IIeMHKECHEPHBIC 3HAHUS B podeccroHanbHoil aestenbHocTH (OITK-3);
CIIOCOOHOCTBIO COUETATh TEOPHIO U MPAKTUKY IS pelieHns] HHKeHepHbIX 3anad (OI1K-4);

53




TOTOBHOCTBIO HCHOJHITH OCHOBHBIE TpeOOBaHMS AEIONPOU3BOACTBA NMPUMEHHUTEIBHO K
3alUCsIM U NPOTOKOJaM; O(QOPMIISITh MPOEKTHYIO U pabouyr0 TEXHHYECKYH0 JOKYMEHTALUIO B
COOTBETCTBUH C HOpMaTuBHBbIMH JJoKymMeHTaMu (I1K-8);

CIOCOOHOCTBIO  MCIIOJIB30BaThb B IPO(PECCHOHATIBHOM  JEATEIBHOCTH  OCHOBBI
MIPOEKTUPOBAHUS TEXHOJIOTMYECKHX IPOLECCOB, pa3pabOTKU TEXHOJIOIMYECKOH TOKYMEHTAllWH,
pacyeToB M KOHCTPYHPOBAaHHUS JeTaleil, B TOM 4YHCIE C HCIOJb30BAHUEM CTaHJIAPTHBIX
nporpammubix cpencts (ITK-17);

3HAMb!

- CITOCOOBI OTOOPAXKEHHS MPOCTPAHCTBEHHBIX (JOPM HA TIIOCKOCTH;

- IPaBUJIA U YCIIOBHOCTH IIPH BBIIIOJIHEHUH YEPTEXKEH;

- BUJIbl CHMMETPUHU T€OMETPUIECKUX QUTYD;

- BO3MOKHOCTH IPUMEHEHHS] METO/I0B HAYepPTATEJIbHOM reOMEeTpUH Ui peleHus (pusnko-
XUMHUYECKUX 3a7a4;

ymems:

- BBIIIOJIHATD ¥ UUTATh YEPTEKU T€OMETPUUECKUX MOJIEIIEH C yUETOM JIEHCTBYIOIINX
CTaHJ]apTOB;

enademsn.:

- cnoco0amMu ¥ pueMaMM U300pakeHus! IPeIMETOB Ha MJI0CKOCTH.

3. Kpatkoe cogep:kanue AU CUHUNITUHBI

Moayas 1. O61mue npaBu/Ia BbIIOJTHEHUS YepPTexKe.

3nakomcTBO ¢ ocHOBHBIMU ['OCTamu ECK/I. M300paskeHue miocKkux KOHTYPOB C
COIPSDKEHUSIMH, JI€JICHHE OKPYKHOCTH Ha paBHBIE YACTH, YKJIOHBI U KOHYCHOCTH. [IpsiMble u
m10ckocTu. VX n3o0paxkeHue Ha 31ope.

Mopayas 2. [IpoennpoBanue reoMeTpu4ecKux puryp.

N300pakeHne 3aJaHHBIX TPEXMEPHBIX (opM Ha TockocT. Hanecenune hopm Ha
wockocTu. M300paskeHue MoJiesi Ha TP IUIOCKOCTH U Ha OJHY IUVIOCKOCTh 110 TEKCTOBOMY
OIHCAaHMIO.

Monayasb 3. U300paxkenus npeameros no 'OCT 2.305-2009.

[TocTpoeHne KOHMYECKUX CEUEHHH, pa3pe30B, aHATIN3 CII0KHON (POPMBI IO peaTbHOMN
Mozenu. [loctpoenue nuHuil nepexoaa (JTMHUNA NepecedeHus IOBEPXHOCTEHN BpaIlleHUs).

4. O0beM y4eOHOH JUCHHUILINHBI

B 3aueTHBIX B akanem.
Bunsl yueOHoI paboThl eIMHUIIAX yacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHy 4,0 144
KonrakTHas padora — ayAnTOPHBIC 3aHATHSA . 1,33 48
Jlexumu (Jlek) 0,44 16
[Tpaktuueckue 3ansatus (I113) 0,67 24
JIaGoparopusie pabotsl (JIP) 0,22 8
CamocroniTesnnas padora (CP): 2,67 96
KonTaktHas camocrositenbHas padboTa 2 67 0,4
CaMocCTosTeIbHOE U3YUCHUE PA3IeTIOB TUCITUTUTHHEI ’ 95,6
Bupa xoHTpoJisi: 3a4eT ¢ OLEHKOM - -
B 3aueTHbIX B actp.
Bunsl yueOHoI paboThI eIMHUIIAX qacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHy 4,0 108
KonTakTHas padora — ayIMTOPHbIE 3aHATHSA 1,33 36
Jlexumu (Jlek) 0,44 12
[Tpaktryeckue 3ansatus (I13) 0,67 18
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JIaGoparopusie pabots (JIP) 0,22 6

CamocrositesbHas padora (CP): 2,67 72
KonraktHas camocrositenbHast pabora 2 67 0,3
CamocTrosiTenbHOE U3YUYCHHE PA3/IeTIOB JUCIIUILIMHBI ’ 71,7

Bua koHTpoOJIsA: 3a4eT ¢ OleHKOH - -

AHHOTanus padoyeil NPOrpaMMbl AU CUHUIIIMHBI
«BBeneHue B cnenuanabHocTh» (51.B.04)

1. Heab AMCUUIVIMHBI. TIPHOOpETEHHE CTYJACHTAaMH 3HAaHWKW B 00JacTW HayK o
HaHOMAaTepHallax W HAHOTEXHOJOTHH, Hauboyiee SpPKUX JOCTHXKEHUH B 3TOM oOrjacty,
CTUMYJIUPOBaHHE UHTEpeca K OyAyliel CriennalbHOCTH.

2. B pe3yabrare wu3ydYeHHsl JUCHUILUIMHBI O0O0ydYaloumIuiics 1O NporpamMme
0axajaBpuaTA J10JI/KEH

Obnadams cnenyromumu o6mekynbTypabiMu (OK), obmenpodeccnonansubivu (OIIK) u
npodeccnonansubivu (I1K) koMneTeHIUIMH:

CIIOCOOHOCTRIO K cCaMOOpraHu3aluy U camoobpasosanuio (OK-7);

CIOCOOHOCTBIO OCYHIECTBIISITH COOp JaHHBIX, H3ydaTh, AHAIM3HPOBATH W 0000IIATH
HAyYHO-TEXHUUYECKYI0 MH(POPMAIUIO MO0 TEeMaTUKE UCCIIEOBAHUS, Pa3pabOTKE U HUCIOJIb30BAHUIO
TEXHUYECKOM  JOKYMEHTAl[MM, OCHOBHBIM HOPMAaTUBHBIM JIOKYMEHTaM [0 BOIpOcam
MHTEJUJIEKTYallbHOM COOCTBEHHOCTH, MOATOTOBKE JOKYMEHTOB K MATEHTOBAHUIO, O(OPMIICHHUIO
Hoy-xay ([TK-2);

CIIOCOOHOCTBIO HUCIOJB30BaTh HA MPAKTHUKE COBPEMEHHBIE MPEICTABICHUS O BIUSHUU
MUKpPO- U HaHO-CTPYKTYphl Ha CBOMCTBa MaTepHaliOB, UX B3aUMOJEHUCTBUU C OKpYXKaroUIeH
Cpenoi, moyisAMH, yactuiiamMu 1 usiaydeHusmu (I[1K-6);

3HamMb:

- HanOoJiee U3BECTHBIE TUIIBI HAHOMATEPUAIOB U HAHOCTPYKTYP, UX CTPOEHUE U OCHOBHBIE
CBOIICTBA,

- HauOoJsee sipKue JOCTHKEHHUS B 00JIACTH HAHOTEXHOJIOTUH M XMMHUYECKON TEXHOJOTHUHU
HaHOMAaTEpHaJIOB,

- UMEIOIMECs Ha CerOAHSIIHUNA JIeHb M BO3MOXKHBIE B OyaylieM oOJacTu NMPUMEHEHHs
pa3IMYHBIX BUIOB HAHOCHCTEM M HAHOMATEpHAJIOB B COLIMATIBHO 3HAUUMBIX 00J1acTsX;

ymems.

- BUAETH BO3MOYKHOCTH IIPUMEHEHHUS HOBBIX HAHOMATEPHUAJIOB M HAHOCUCTEM B Pa3JINUHBIX
00JacTIX TEXHUKH U MEAULIMHBI,

— OpHUEHTHPOBAThCS B JINTEPATYPE, IOCBSILEHHON NPUMEHEHUI0 HAHOMAaTEPHUAIOB H
HAaHOTEXHOJIOTUH;

enadems:

- METOJIaMU MpEJICTaBICHMsI CBEIEHUH O CBOMCTBAX, METOJAX MOJIY4YEHHs] M 0OJacCTIX
IIPUMEHEHHS] HAHOMATEPUAJIOB U HAHOCTPYKTYP B BUJE YCTHBIX AOKJIAJ0B U IIPE3CHTALUM.

3. KpaTkoe conep:kaHue THCHUTLIAHBI

1.Beenenne. Mcropust pa3BuTHd HaykKM O HaHOMaTepuajgaXx M HaHOTEXHOJIOTHHU.
[IepcnexkTrBEI HAHOMATEPHATIOB.

2.YHUKalbHBIE CBOWCTBA HaHOMarepuanoB. Pasmepnslii 3¢¢ext. Hanouactuiusr B
OKpY>Karollen cpene.

3.MeToapl BU3yaau3aluy U aHaJIn3a HAHOMAaTEPHUasoB.

4.0Oprannsanusi HaydHbIX HCCIeAOBaHMU. Benymue By3bl M HaydHblE OpraHU3alud B
00JIaCTH HAHOTEXHOJIOTUM W HaHoMaTepuaynoB. IIporpamMMbl pa3BUTHS HAHOTEXHOJOTMHU MU
HaHOMAaTepHaJIOB.

5.¥YrnepoaHble HAHOMATEPHUAIIBl - COBPEMEHHOE COCTOSIHUE U TIEPCIIEKTUBBI.

6. HaHOTEXHOJIOTMH ¥ HAaHOMATEPHUAIIBI B JJIIEKTPOHHUKE.

7.Hanomarepuaiibl 1151 CO3/1aHUs JIEKaPCTBEHHBIX CPEJCTB.

8. MaruuTHele HAHOMAaTEepPHAabI.
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9. KoHconuanpoBaHHbIE HAHOMATEPUAJIBI.

10. CoBpeMeHHbIE KOMITO3UIIMOHHBIE MAaTEPUAJIBI 1 HAHOKOMITO3HUTHI
11. HanoCTpyKTYpUpOBaHHBIEC MOKPHITUS C YHUKATBHBIMHU CBOMCTBAMU
12. HanomaTepuanibl AJisi pelIeHUs] SKOJIOTUYECKUX MPOOIEeM.

4. O0beM y4eOHOMH JUCIHILINHBI

B 3aueTHBIX B akanmewm.

Bunpl yaeOHOI paboThI eIIMHUIIAX qacax
OO0mas Tpy10eMKOCTh JUCHUILIHHBI 110 Y4eOHOMY IJIaHY 3,00 108
KonrakTHasi pa6oTa — ayquTOpPHbIE 3aHATHS 1,33 48
Jlexuuu (Jlek) 0,89 32
[Ipaktrueckue 3ausarus (I113) 0,44 16
CamocrosiTtesibHas padora (CP): 1,67 60
KonraktHas camocrositensHast pabora 167 0,2
CaMocTosTeTbHOS U3YUCHUE PA3/ICIIOB TUCITUTUTHHEI ’ 59,8
Bua koHTpOJIA:
3a4er ¢ oueHKoOM - -

B 3aueTHbIx B akanmem.

Bunel yue6HoI paboThl eANMHULAX yacax
OO0mas TPy10eMKOCTh TUCIHUIIJIUHBI M0 Y4eOHOMY TJIAHY 3,00 81
KonTakTHas padora — ayIMTOpPHbIE 3aHATHSA 1,33 36
Jlexmuu (JIek) 0,89 24
[Ipaxtuueckue 3ansatus (I113) 0,44 12
CamocrositesbHas padora (CP): 1,67 45
KonrakTHast camocTosTenbHas pabora 167 0,15
CaMocTosATENbHOE U3YUYEHNE PA3ACIOB IUCIUIIINHbI ’ 44,85
Bua konTpoJ:
3a4der ¢ OLeHKOM - ‘ -

AHHOTauus padoyeii MporpaMMsbl JUCIUTLIMHBI
«JononHuTeabHbIe riaBbl pusukn» (b1.B.05)

1. Heab AUCHUILIMHBI — NPUOOpPETEHHE CTYACHTAMHM 3HAHUN 10 OCHOBHBIM pa3jesiaM
(U3MKN M YMEHUIO IPUMEHSTh UX B JIPYTUX €CTECTBEHHOHAYYHBIX JUCLUIUINHAX.

2. B pe3yabraTre wu3yYeHHS] AMCUHUILUIMHBI oOydawuuiics N0 mporpamme
0akajiaBpuAaTa J0JIKeH

Obnadame cnenyromumu o6mekynbTypabiMu (OK), obmenpodeccnonansubivu (OIIK) u
npodeccuonansubivu (I1K) komMneTeHIUsAMHU:

TOTOBHOCTBIO TIPUMEHATh (PyHIaMEHTaJIbHBIE MaTEeMAaTHYECKHE, €CTECTBEHHOHAYUHBIC M
o0IIeMHKEHEpHBIE 3HaHUS B IpodeccroHanbHoi aestenbHocTh (OITK-3);

CIIOCOOHOCTBIO HCHOJIb30BAaTh B UCCIEJOBAaHMSIX U pacyeTax 3HaHUSA O MeEToJax
UCCIIC/IOBAHMsI, aHalu3a, JUAarHOCTUKA M MOJEIMPOBAHUS CBOMCTB BeLIECTB (MaTepHajoB),
GU3NYEeCKNX W XUMHYECKHX TMpoIeccax, MPOTEKAIIUX B MaTepuallaX IMPH WX TOJTyYEHHUH,
obpabotke u momudukanun (I1K-4);

3HAMb!

- (u3MUecKue OCHOBBI KBAaHTOBOW CTaTHCTUKU (MCXOJIHBIE «0a30BbIe» IOJOXKEHUS,
OCHOBHbBIE€ KBaHTOBBIE CTATUCTUYECKHE paclpeiesieHus);

- 3JIEMEHTHI 30HHOW TEOPUH NPU TPAKTOBKE PA3IUYHBIX CBOHCTB METAJIOB, AUIJIEKTPHKOB
Y TIOJTYTIPOBOHHUKOB;
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- 0a3oBble (U3UYECKUE TOHATHUS O KBAHTOBBIX TEOPHSIX TEIUIOEMKOCTH (Ha HpUMepe
KPUCTAJUTHYECKUX TEIT);

- 2JeMeHThl (U3uKM TBEPIOTO Tena (MCXOAHBIC MOHATHUA O KpHCTAIOrpaduu, THUIAX
KPUCTAINTMYECKUX CTPYKTYpP; CBEACHHUS O SIBJICHUH U KBAHTOBOM TPAKTOBKE CBEPXIIPOBOJIUMOCTH).

ymemsw.

- TpPUMEHATh HUCXOJHbIe (u3nmyeckue (TeOpeTHdYecKue) 3HAHUS MPU  PEUICHUH
npodeccCHoHANBHBIX 3a]1a4;

- MPOBOJUTH OLEHOYHBIE PACUETHI U OCYIIECTBIATh (Ha KaYECTBEHHOM YpPOBHE) aHAJM3,
HaOJII0aEMBIX SIBIICHU.

enademsn:

- HaBBIKAMU OOOCHOBAHMS CBOUX CYXJIEHHH, 4TO CIOCOOCTBYET NPaBUIBHOMY BBIOODY
METOAUKHU MTPOBOJIUMOIO CTYACHTOM HUCCIEIOBAHUS.

3. Kparkoe coaep:kanue TUCHUIIAHBI

1. D1eMeHTHI KBAHTOBOM CTATHCTHUKH.

DneMeHThl KBAaHTOBOM cTaTUCTHKU. KBaHTOBas cucTeMa U3 OJIMHAKOBBIX YacTull. [IpuHuun
TOXJECTBEHHOCTH OJMHAKOBbIX YacTull. CHMMETpUYHBIE M HECHUMMETPUYHBIE BOJIHOBBIC
(yHKINH, ONHMCHIBAIOIINE COCTOSHHUS TOXKIECTBEHHBIX MHUKpoyacTull. Bo3oHBI u (hepMHUOHBIL.
[Mpunmun Ilaynu. KBanToBble crathcTHYeckue pacnpeneneHus boze-OitHmrelina u depmu-
Jupaka. BbipoK1eHHBIH 371€KTPOHHBIN I'a3 B KpUCTauIax (METaLIbI).

2. MeTaJuibl, AM3JIEKTPUKH U MOJYIPOBOJAHUKY ¢ TOYKH 3PEHUsI 30HHOH TeOpUH.

DuepreTudeckue 30HBI: cratuctuka @depmu-upaka, suepruss depmu. DJIEKTpoH B
MEePUONYECKOM ToJie KprcTasuia: 3¢ (heKTHBHAs Macca AIIEKTPOHA.

3. DyieMmeHTHI PU3UKH TBEPAOIO TeJia.

®usuka TBEpAOro Tena (OTT): onpenenenue, CBA3b C IPYrUMU AUCIUTUTMHAME, 0OBEKTHI
U3Y4eHUs, Kpyr pemaembix 3amad. CBsi3p c Kkpucramiorpapuei, KpUCTALUIOPU3UKONH U
kpuctauioxumuen. KonnencupoBanHoe coctosiHue. llonxox Kk —onucaHuio TBEPABIX TeEll.
Crtpykrypa kpuctamioB. Cummerpuss u  (uU3MYECKHE CBOWCTBA  KPUCTAJUIOB.  THIIBI
KPUCTAINIMYECKUX CTPYKTyp (oOmias xapakrepuctuka). I[lnoTHele ymakoBku: KyOudeckas u
rekcaroHanbHas (Ha KadecTBEHHOM YypoBHe). IloHATHE O CBepXNpOBOAMMOCTH (KBAaHTOBBIE
MIpPE/ICTAaBICHHS HA KAUECTBEHHOM YPOBHE).

4. O0beM y4eOHOH JUCHHUILINHBI

B 3aueTHBIX B akanem.
Bunsl yueOHoI paboThl eIMHUIIAX yacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHy 3,0 108
KonrakTHas padora — ayAnTOPHBIC 3aHATHSA . 0,89 32
Jlexumu (Jlek) 0,44 16
[Tpaktuueckue 3ansatus (I113) 0,45 16
CamocrositesbHas padora (CP): 1,11 40
KonTaktHas camocrositenbHas padoTa 111 -
CamMOoCTOSTETbHOE U3YUYECHUE PA3]IENOB JUCIIUILIMHBI ’ 40
Bua koHTpOJIA:
DK3aMeH 1,0 36
KonTakTHas paboTa — mpoMeKyToO4YHAasl aTTECTALIHS 10 0,4
[ToAroTOBKA K DK3aMEHY ' 35,6
Bupa uToroBoro KOHTpoJIs: JK3aMeH
B 3auerHbIX B actpon.
Bunel yueGHoI paboTh eANHULAX yacax
OO01mast Tpy/10eMKOCTh JUCHHMIIJIMHBI 10 Y4eOHOMY IIAHY 3,0 81
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KonrTakTHas paboTa — ayANTOPHBIE 3aHATHS . 0,89 24

Jlexmuu (Jlek) 0,44 12
[IpakTuueckue 3ansatus (I113) 0,45 12
CamocrositesbHas padora (CP): 1,11 30
KonrtakTHas camocrositenbHas pabora 111 -
CamocTosTenbHOE U3YYCHUE Pa3IeiOB JUCIIUTUTHHBI ’ 30
Bua koHTpoOJIA:

DK3aMeH 1,0 27
KonrtakTHas paboTa — mpoMeXyTOYHAs aTTECTAIMS 10 0,3
[ToaroroBka K 3K3amMeHy ' 26,7
Bua uTOroBoro KOHTpoJIs: IK3aMeH

AHHOTaNuUA padoyeil MPOrpaMMbl AHCUUIIMHBI
«AHaIUTHYeCKAasl XMMHA ¥ (PU3MKO-XHUMHUYECKHEe MeTOAbl AHAJIM3A 1JIsl MaTepuaIoBeeHUs
U TexHoJioruu marepuaios» (51.B.06)

1. Henp AucoMIuIMHBI: IpUOOpPETEHNE 00YYarOIIMMUCA 3HAHUI [0 OCHOBHBIM T'pYIIaM
METOJIOB XMMHUYECKOI'0 aHaiu3a, Haubojiee NIMPOKO MPUMEHSEMbIX B IMPOMBIIUICHHOCTH H
HCCIIEIOBATENbCKOM paboTe, a TakKe KOMIETEHLUH, HEOOXOIUMbIX XMMHUKAM-TEXHOJOraM BCEX
CHEIHMabHOCTEH /Ui PEelIeHUs] KOHKPETHBIX 3a/1a4 XUMUYECKOTO aHaIHN3a.

2. B pe3yabrare wu3yYeHHs] AMCUUILUIMHBI oOydawouuiics N0 mporpamme
0akaJlaBpUAaTAa J10JIKEeH .

Obaadams cnenyromumu o0mekynbTypabiMu (OK), obmenpodeccnonansabivu (OIK) u
npodeccuonanbabiMU (I1K) komMneTeHITUAMU

CIOCOOHOCTBIO MCIIONB30BaTh B MPO(ECCHOHAIBHOM NEATETbHOCTH 3HAHUS O MOJIXO0AAX H
METOJIaX TONy4YeHHUs pPe3yJbTaTOB B TEOPETHUYECKHX U OSKCIEPUMEHTAIBHBIX HCCIEIOBAHUSIX
(OIIK-2);

TOTOBHOCTBIO NPHUMEHATh (PyHIaMEHTaJIbHbIE MaTeMaTHYeCKHE, €CTECTBEHHOHAayuYHbIE W
O0IIeMHXCHEPHBIC 3HaHUS B IpodeccroHanbHoil aestenbHocTh (OITK-3);

CHOCOOHOCTBIO MCIIONIb30BaTh B HCCIENOBAaHMAX M pacyeTax 3HAHUS O MeToJax
WCCIIEIOBaHMs, aHajiu3a, JAMAarHOCTUKU W MOJEIMPOBAHUS CBOMCTB BELIECTB (MaTepuaioB),
¢u3nYeckUX M XUMMYECKMX IIpolieccax, MPOTEKAaloIIMX B MaTepuanax Npd HMX IOJIY4YEeHUH,
obpadotke u momuduxanun (I1K-4);

3HamMb: - OCHOBHBIE IOHSTUS, TEPMHUHBI, METOIbl W TPHUEMbl KauyeCTBEHHOTO U
KOJIMYECTBEHHOI0 XMMHUYECKOT0 aHajIu3a, TEOPUI0 XUMHUYECKUX U (PU3HKO-XUMHYECKHX METOJI0B
aHaJIN3a, IPUHLUIIBI PA0OTHl OCHOBHBIX TPUOOPOB B (PU3UKO-XUMHUECKUX METO/AX;

yMemb: - TIPUMEHSATh TNPUOOPETEHHbIE MPAKTUYECKHE HABBIKU B IMPOQPECCHOHANIbHON
JESTEeIbHOCTH JUIsl PELICHUsT KOHKPETHBIX 3ajJay; BJIAJAETh: IMOHMMAaHUEM IeJel M aJropuTMOB
XMMHUYECKOTO aHajliu3a, CIoco0aMy pelIeHHs aHAJIWTUYECKUX 3a/ad, OLIEHKOW BO3MOYKHOCTEH
KaKJJOTO METOJ]a aHalIu3a, OCHOBAMU METPOJIOTMUYECKON OLIEHKH PE3YJbTAaTOB KOJIMYECTBEHHOTO
XUMHUYECKOT0 aHaln3a;

énademys. - TIOHHUMAHMEM Iiefiell M aJlroOpuTMOB XHWMHYECKOTO aHalW3a, CIoco0amu
pelleHrs aHAIUTUYECKUX 3aJ]1ad, OLIEHKOW BO3MOKHOCTEM Ka)KJJOTO METO/a aHallu3a, OCHOBAMU
METPOJIOTMYECKOM OLIEHKH PE3YJIbTAaTOB KOJUYECTBEHHOTO XUMUYECKOT0 aHAIN3a;

umemv npeocmasieHue - O €IUHOM JIOTMKE XMMHYECKOro aHaju3a, O MHOroo0Opasuu
METOJIOB XMMMUYECKOTO aHajlu3a MU O KOHTPOJIE KauyecTBa pe3ylbTaTOB KOJIMYECTBEHHOTO
XUMHUYECKOI0 aHalIn3a.

3. KpaTkoe coaepskanue Iy CHUNITHHBI
Paszpnen 1. UnenTH(UKALMS HOHOB 2JIEMEHTOB B PACTBOpPax

1.1 BBeneHue B COBPEMEHHYIO aHAIMTUYECKYIO XUMHUIO.

AHanuThyeckas XUMHS Kak OCHOBa METOJOB M3Y4YEHHS M KOHTPOJII XUMHUYECKOrO COCTaBa
BEIIECTB B MaTepHAIbHOM IPOU3BOJCTBE, HAYYHBIX HCCIIEOBAHUSIX, B KOHTpOJE OOBEKTOB
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OKpy>Katommiel cpeapl. Buabl aHanusza. DIeMEHTHBIH, MOJIEKYISpHBIH, (Pa3oBbIi W M30TOMHBIHA
aHanu3. KonnuecTBeHHBI M KAU€CTBEHHBIM aHAIN3 OPTaHUYECKMX M HEOPraHWYECKHX BELIECTB.
Xumuueckue, (pU3NKO-XMMHUYECKHE METOJIbl aHallh3a, HX B3aUMOCBA3b, COOTHOIICHHE U
MIPUMEHEHHE. AHAIUTUYECKUM CUTHAJI KakK HOCUTEIb KadeCTBEHHOM U KOJUYECTBEHHOM
nHpopmanuu 00 oObekTe aHanmu3a. [locTaHOBKa aHAIMTHUYECKOM 3a/aun. AJNTOPUTM MPOBEICHHS
aHanuza: oTOOp cpeaHeil MmpoObl, MOArOTOBKA MPOOBI K aHAIMU3Yy, U3MEPEHHE aHAIUTUYECKOTO
CUTHajJa M €ro METPOJOrMYecKasl OLIEHKa, pacyeT pe3y/lbTaTOB aHalIM3a U UX HHTEPIIPETALUSL.
[Ipumepsl pemieHus 3agady aHAJIUTUYECKOIO KOHTPOJS B XMMHUYECKON TEXHOJOTMHU, B AHAIINU3E
00BEKTOB OKpy»Katomien cpeasl U ap. [IoHATHS 0 COBpEMEHHBIX METOJaxX AJIEMEHTHOTO aHaJIH3a:
aTOMHO-3MHUCCHUOHHBIN aHaJIN3, aTOMHO-a0COPOLIMOHHBIA aHAIW3, PEHTreHO(IyOpeCleHTHBIH
aHaJu3.

1.2 Cniennduka 3a1a9 aHATUTHYSCKON XMMHH.

OcHoBHBIE TepMHHBI aHanuTHUeCKON xumun. OOHapyxkenwe. OmnpeneneHue. AHam3.
AHanmuMTUYECKHE XMUMHUYECKHME pPEaKIUM KaK OCHOBAa XMMHYECKOro aHain3a. KauecTBeHHblE U
KOJIMYECTBEHHBIE AHAIUTUYECKHE XUMHUUYECKUE peakuuu. TpeOoBaHUs, NPEIbIBISIEMbIE K HUM.
Crneunduka aHaTUTHYECKUX pEAKIMW, HCIOJIb3yeMbIX B aHaju3e. AHanuTudeckas Qopma u
aQHAJTUTHYECKHE  TNPHU3HAKH. AHAIMTUYECKHE PEaKIMA W aHAIUTHYECKHE  A(PPEKTHI
XapakTepucTUKu AHAIIMTHYECKUX peaKkimii: YyBCTBUTEIBHOCTb, n30UpaTeIbHOCTh
(cenextuBHOCTH). ['pymnmoBele, 001IKe, YaCTHBIE, XapaKTEpHbIE U crenuduueckue peakuuu. [lytu
MOBBILICHUS H30UPATEIBHOCTH U YyBCTBUTEILHOCTH AHAIUTUYECKUX PEAKIUH.

1.3 Xumuueckrue paBHOBECHS B TOMOTE€HHBIX U T€TEPOr€HHbIX CUCTEMAX, IPUMEHSIEMBIX B
AHAIMTUYECKON XUMHUU.

OcCHOBHbBIE THUIIBI pPEAKIHMH, NPUMEHSEMBIX B aQHAJIUTUYECKOW XHUMHUHU (OCAKICHMUS,
KHCIIOTHOOCHOBHBIE, KOMIUJIEKCOOOpa30BaHUs, OKUCIEHUS-BOCcCTaHOBIEHUs). COCTOSSHUE HOHOB
2JIEMEHTOB B pacTBopax. KoHCTaHTBI paBHOBECHS aHATUTUYECKUX PEaKLUi: TEPMOAMHAMUYECKUE,
KOHLEHTPAaLMOHHbIE, yciOBHblE. (DakTopbl, BIUAIOLIME HAa XUMHUYECKOE paBHOBECHE
(xommiekcooOpa3oBaHue, 00pa3oBaHHWE MAJOPACTBOPUMBIX COCAMHEHMI, W3MEHEHHE CTEICeHH
OKHCJICHUS ONPEENIIEMOT0 HOHA, BIUSHUE IPUPOIbl PACTBOPUTENS, MOHHOM CHUJIBI, TEMIIEPATYPHI,
COCTaBa pacTBOpA).

PaBHOBecHss B aHAJIUTHUYECKM BaXKHBIX MPOTOJIUTHUYECKUX cHUCTeMax. KOHCTaHThI
KHUCJIOTHOCTH M OCHOBHOCTH. YpaBHEHHsI MaTepHalbHOro Oananca. Beruncnenue pH pactBopos
KHCIIOT U OCHOBAaHUM pa3IMYHON CHIIbI, CMecel KHUCIOT U OocHOBaHMWil. BydepHble pacTBOpSHI,
UCHOJb3yeMble B XMMHUYECKOM aHallu3e: MX COCTaB, cBoicTBa (OydepHas €MKOCTb, 00JIacTb
O0ydepupoBanus), pacuer pH, npuMeHeHNE B aHATUTHYECKON XUMUH.

AHaJIUTUYECKUE  PEaKLUUu  KOMIUIEKCOOOpa3oBaHus, OCaXKICHMS, OKHCJICHHUS -
BOCCTaHOBJeHHs. OOIue, CTylneH4YaTble U YCJIOBHBbIE KOHCTAHThl YCTOMYMBOCTH KOMIUIEKCHBIX
coeauHeHuil. lcmonp3oBaHME peakIMi KOMIUIEKCOOOPa30BaHMs B AHAJIUTHYECKOM XUMHH
(oOHapykeHHE€ M KOJIMYECTBEHHOE ONpenesieHne, MackupoBaHue). lcmonp3oBaHue peakiuit
OCaXCHMS B aHATUTHYECKHUX LelsiX. KoHCTaHTa paBHOBeCUS PEAKIUI OCaXIECHUSA-PAaCTBOPEHMS;
(bakTopbl, BIUSIONIME Ha PacCTBOPUMOCTb OCAJIKOB. Pacuer yciaoBHIl OCa)KIEHHUS U PAaCTBOPEHUS
ocagkoB. OKHCIUTENbHO-BOCCTAHOBUTENbHbIE paBHOBecus. CTaHIApTHBII U peallbHBIN
OKHUCJIUTEIHHO-BOCCTAHOBUTENbHbBIE TOTEHIUAIIBI.

Xumnueckue U (pu3nKo-XxuMUUeckue crocodsl onpenenenusi pH pactBopos. PaBHoBecus
AQHAJIMTUYECKUX pPEaKIUi KOMIUIEKCOOOpa3oBaHUs U yrnpaBieHHue UMU. PaKTOphl, BIMUSIONINE HA
HaIPaBJIEHUE OKUCIINTENBHO-BOCCTAHOBUTENBHBIX peakiuii. KoHcTaHTa paBHOBECHUS U €€ XUMUKO-
aHaiMTU4eckoe 3HaueHue. Pacuer ko3 huineHToB MOOOYHBIX pEeaKIUH.

1.4. KauecTBeHHble U KOJMYECTBCHHbIC AHAIUTHYECKUE PEAKIUH C OPraHUYEeCKUMHU
AHAJIMTUYECKUMH peareHTaMy B aHAJIN3€ HEOPraHUYECKUX BEIIECTB.

Oprannueckue ananutuueckue peareHtsl (OP). Knaccudukamus OP no tuny peakuuii ¢
HeopraHnueckumMu uoHamu. KowmruiekcooOpasyromme OP wu  cTpoeHne w©WX  MOJEKYI:
(YHKITMOHATbHO-aHATUTUYECKAs! U aHATUTUKO-aKTUBHAs rpynmbl. OCOOEHHOCTH U MPEUMYIIIECTBA
ucnons3oBanusgs  OP, oOmactu  mpuMeHeHus.  J{OMOJIHUTENBHO:  TEOpUS  JIEHCTBUSA
koMIuiekcooOpasytoux OP, yder monHoro coctosiuus OP u meramna. ['mmoTe3a aHanoruii u
MpaKkTUYeCKue BbIBOJBI M3 Hee. [lpupoma xumuyeckoil cBs3u B Komiuiekcax OP ¢ monHamu
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METAJUIOB M €€ TMpOsBIEHHE B IIBETHOCTH KoMmIuiekcoB. Peakmuu OP ¢ xpomodopHbIMU
sneMeHTaMu. VHTEHCHBHOCTh OKpPAacKd aHATUTHYECKUX (OPM M MHTEHCUBHOCTH IOTJIOLIEHUS.
Hcnonp30BaHne peakiuii OpraHndeckux peareHToB B (POTOMETPUUYECKOM aHaIU3e.

Paznen 2. KoanuecTBeHHBIA XUMHYECKHUA aHAIN3

2.1. IlpuHIMIBI ¥ 33]]a94 KOJTMYECTBEHHOTO aHAIN3A.

Knaccudukanus MeTofoB KOJIWYECTBEHHOTO aHaiuu3a. 1peOoBaHUs, MPEIbsIBISEMbIE K
XUMHUYECKUM pEaKUUsM B KOJMYECTBEHHOM aHaju3€. JTallbl KOJUYECTBEHHOI'O OIpEAEICHUS.
XapakTepucTuka pe3ysbTaTOB  KOJIMYECTBEHHOIO XMMHYECKOro aHanusa. OmnpeneneHue
COJIep KaHus BEUIECTBA B PacTBOpe, pacueTHble (hopMyibl. CIOCOOBI MPeCTaBICHHs PE3yIbTaTOB
aHanu3a. TecTl Ha  BBIABICHHWE CHUCTEMAaTHYECKMX  IOTPEHIHOCTEM B pe3yjbTaTax
KOJIMYECTBEHHOT0 XUMHUYeCKoro aHaimza. [Ipo6ooTdop u mpoOomoAroToBKa.

2.2. TurpumeTpudeckuil aHaiau3. TUIIBI peaKknid, UCTIOJIb3YEMBIX B THTPUMETPHUH.
TpeboBanusi, MpeIbABIAEMBIE K HUM.

[Tpunuun TutpumeTpun. TutpoBanue u ero stansl. ['paduueckoe nzobpaxenue mpouecca
TUTPOBAaHUS — KpHUBBIE TUTPOBaHUSA, MX BHJbl. CKauOoK Ha KpUBOM THUTPOBAHMS, TOYKA
skBuBasieHTHOCTU (T.D.) m koneunas touka TutpoBaHus (K.T.T.). IlepBuunble U BTOpUYHBIE
cTa”aapThl. [IpuemMbl TUTPUMETPUUYECKOTO aHAIM3a: MPSMOE U 0OpPaTHOE TUTPOBAHUE, KOCBEHHBIE
MeToNbl. TuNBl peakuuid, HCHOJIb3YEeMbIX B THTPUMETPUUYECKOM aHanu3e; TpeOoBaHUS,
MIPEbSABISEMBIE K HUM.

JIoNmOMHUTENBHO: HMHCTPYMEHTaJbHble MeTonbl uHAuMKauuu T3. IloreHunomerpuyeckoe
tutpoBanue. Merox I'pana. J{pyrue crocoObl ycTaHOBIECHUS! KOHEUHOW TOUKH TUTPOBAHUS.

2.3. Peakiiuu HeMTpanu3aluy B KOJIMUYECTBEHHOM XUMUYECKOM aHaJIU3e.

MeToapl  KUCIOTHO-OCHOBHOrO — TUTpoBaHMs. CyIIHOCTP  ME€TO/Ja  KHUCJIOTHO-OCHOBHOI'O
TUTpOoBaHusA. KpuBbie KMCIOTHO-OCHOBHOI'O TUTpPOBaHUA. Pacuer M mocTpoeHue TeopeTHYeCKUX
KPUBBIX THTPOBAHUSI CHIIBHBIX U CIa0BIX OJHOOCHOBHBIX MPOTONUTOB. DaKTOPHI, BIAHUSIOMINE HA
BEJIMYMHY CKayka Ha KPUBBIX KHUCJIOTHO-OCHOBHOIO TUTpoBaHUA. CnocoObl YCTaHOBJIEHUS
KOHEYHON TOYKHM TUTpPOBaHUs. KHCIOTHO-OCHOBHBIE MHAMKATOPHI, MHTEPBAJ NEpPEXoia OKPACKU
UHAMKaTOpa, nokaszatenb TutpoBaHus (pT). IlpaBuio BbIOOpa MHAMKATOpa A KOHKPETHOTO
ciydyas  TuTpoBaHudA.  IIpakThueckoe — mIpUMEHEHHWE  peakuMid  KHCIOTHO-OCHOBHOTO
B3aumojeiicTBus. IloTeHIImOMeTprUecKkoe TUTPOBAaHNE Ha OCHOBE PEaKLIUi KHCIOTHO-OCHOBHOTO
B3aUMOJEHCTBUSA. MIHIMKAaTOpHBIE TOTPEIIHOCTH U UX OLIEHKA.

2.4. AHaNUTUYECKHE PEaKINH KOMILIEKCOOOPa30BaHUS U OCAKIACHUS B KOJIWYECTBEHHOM
XUMHYECKOM aHaJIN3e.

Hcnonp3oBaHne KOMIUIEKCOOOpa30BaHUS B XMMHMUYECKOM aHanuze. Heopranuueckue u
OpraHvyeckue Juranjabl. KOMIUIEKCOHBI M MX CBOWCTBA. YCJIOBHBIE KOHCTaHTBl YCTOWYMBOCTH
KOMIUIEKCOHATOB M HMX TMPaKTHYeCKoe Hcmoiib3oBaHue. OOOCHOBaHME BBIOOpA ONTUMAIBHBIX
YCIOBUH  KOMIUIEKCOHOMETPHUYECKOIO  TUTpoBaHUA. KpuBble  KOMIIJIEKCOHOMETPUUYECKOTO
TUTpoBaHUs. (DakTOpbl, BIUSIONIME HA BEJIUYMHY CKAayka Ha KPHUBBIX TUTpoBaHUs. CrocoObl
ycraHoBieHus T.9. u K.T.T. MetamioXxpoMHble WHAMKATOPbI, MPUHLIUIN UX JAeHCTBHUS. BbIOOp
WHIUKATOpa JUIsi KOHKPETHOrO ciy4ash TUTPOBAHUSA. AHAIUTUYECKHE BO3MOXKHOCTH METOJa
KOMIUIEKCOHOMETPHUYECKOTO TUTPOBaHHUs. [[piMEHEHNE KOMIUIEKCOHOB B aHAIMTUYECKOW XUMHHU B
KauecTBE MAaCKHPYIOMIMX areHToB. [IprMeHeHne XMMUYeCKIX peakinii KOMIUIEKCOOOpa30BaHus B
(oTOMETPUUYECKOM aHANINU3€e, B METOJI€ KOHAYKTOMETPUUYECKOTO TUTPOBaHUs. Peakium ocaxieHus
B KOJIMYECTBEHHOM XHMHYECKOM aHaiu3e. ['paBUMETpUYecKHi aHaimu3. TeopeTuyeckoe
000CHOBaHHE BBIOOpa ONTHUMAJIBHBIX YCIOBHHA OCAaXAECHUS KPHUCTAIMUECKUX U aMOPQHBIX
ocagkoB. IlpuMeHeHHe XMMHUYECKUX peakUui OCaXJEeHHS B METOJIe MOTEHIHOMETPUYECKOTO
TUTPOBaHUSA, B MeToje TypOounumerpun. OCOOEHHOCTH peakUuil KOMILIEKCOOOpa30BaHUs
(xemaTooOpazoBanus) HOHOB MeTaiwToB ¢ D/ TA. OcaautenbHOE TUTPOBAHUE.

2.5. AHanuTHYECKHE pEaKUUU  OKHCIECHUS-BOCCTAHOBIEHHS B  KOJUYECTBEHHOM
XUMHYECKOM aHaJIn3e.

OKHCIUTENBHO-BOCCTAHOBUTENbHAS ~ PEAKUMsI U OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIN
noteHuyan. KoHCTaHTBI paBHOBeCHS OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil. Bsidop
TUTPaHTa U ONTUMAIbHBIX YCIOBUN TUTpOBaHMs. KpuBbIE OKHUCIUTENHHO-BOCCTAHOBHUTEIBHOIO
TUTpoBaHUA. DakTOpbl, BIUAIONIME HAa BEIMYMHY CKayka Ha KpHUBOW THUTpoBaHus. MHaukanus
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KOHEYHOW TOYKM  TUTPOBAHHUS  XHUMHUYECKUMU ¥ (PU3UKO-XUMHUYECKUMHU  METOJAMHU.
[TepmanranaTomerpus. XapaKkTepucTruka METO/1a. VYcnoBus MPOBEICHUS
[IEpPMAHTaHATOMETPUUECKUX oIpeeeHuN. Bemecrsa, olpezesieMble
MepMaHraHaTOMETPUUECKUM MeToaoM. JlocTomHcTBa W HejoctaTku Merona. HMomomerpusi.
XapakTepucTuKa METO/a, YCJIOBHS NPOBEACHUS HOAOMETPUUECKOTO OIPEAEICHUS BEIIECTB.
JlocTouHCcTBa M HEAOCTaTKW MeToja. lIpuMeHeHMe peakuuil OKHUCIIEHUS-BOCCTAHOBICHHUS B
METO/]I€ IOTEHIHOMETPUUECKOTO TUTPOBAHUS.

2.6. MonoobmenHas xpomaTtorpadusi B KOTUYECTBEHHOM XUMUYECKOM aHaIH3e.

TpeboBanus, IpeabABIsSeMbIe K PEaKIUsIM HOHHOrO oomeHa. M3oTepma HOHHOTO 0OOMeEHa.
Boibop ontuManbHBIX  yCIOBHM HMOHOOOMEHHOro  pasjaeneHus BemecTB. [IpumeHenwue
MOHOOOMEHHOH XpomaTtorpaduu B aHATUTHYECKOH XUMHUU OPraHUYECKHMX U HEOPTraHUYECKHX
COEIMHEHUII: pa3/ielieHne, OYUCTKA, KOHIICHTPUPOBAHUE U T.1.

Pasnen 3. BBeenne B puznko-xummuyeckue (MHCTPYMEHTAJbHbIE) METOAbI AHAJIN3A

3.1. ®DXMA — cocTaBHas 4acTh COBPEMEHHON aHATUTHYECKON XUMHH.

Knaccudukanus (GU3NKO-XUMHUYECKAX METOJIOB aHann3a. AHATUTHYECKHA CUTHAT Kak
uHpopmaTtuBHas (YHKIMS COCTaBa BELIECTBA M €ro KoiudecTBa. [IpuMepsl aHaATMTUUYECKUX
CUTHAJIOB U UX u3Mepenuii B DXMA.

3.2. MeTponoruueckue OCHOBBI aHATUTHUYECKUX METOOB.

OcCHOBHbBIE AHAIUTUKO-METPOJIOTUYECKUE XAPAKTEPUCTUKH METOJOB U pE3yJbTaToB
aHaJlu3a, CrocoObl UX OIEHKU: Mpeaen oOHapyKeHus, Kod()(PUIMEHT YyBCTBUTEIbHOCTH, HIXKHSS
U BEpXHsS IPaHULA JMaIa30Ha ONpPEAEIEMbIX COJAEPKAHUM, CEIEKTUBHOCTD, IIPELIU3UOHHOCTD B
YCIOBUSX CXOJIUMOCTHU (TIOBTOPSIEMOCTH) U BOCIIPOU3BOJAUMOCTH, MPABHIBHOCTD, SKCIIPECCHOCTb.
0O600mennbie ceeaenus o 'OCT P UCO 5725 (2002).

3.3. OOmas XapakTepUCTHUKA CIEKTPAIbHBIX, ANEKTPOXUMHUUYECKUX M XPOMaTOrpapuuecKux
MeTo/I0B aHanuza.  [IpencraBieHne o0 (POTOMETPUYECKUX, IMOTELHUOMETPUYECKUX METO/ax
aHaJM3a ¥ HOHHO-OOMEHHOH XpoMaTorpagum.

4. O0beM y4eOHOM TUCIHUTITHHBI

B 3aueTHBIX B akanem.

Bunsl yueOHol paboThl eIMHUIIAX yacax
O0mas TpyA0eMKOCTb JUCIUILIHHBI 110 Y4eOHOMY IVIaHY 4,0 144
KonrakTHas padoTa — ayANTOPHBIC 3aHATHSA . 1,78 64
Jlexumu (Jlek) 0,45 16
Jlaboparopssie 3ansTus (J1a0) 1,33 48
CamocrositesbHas padora (CP): 2,22 80
KonrtaktHas camocrositensHast pabora 2 29 0,2
CamocTrosiTenbHOE U3YUYEeHHUE PA3/IeTIOB JUCIIUILIMHBI ’ 79,8
Bua koHTpoJA:
3auer ¢ oneHkoi - -

B 3agerHbIX B actpon.

Bunsl yueOHoI paboTh eIMHUIIAX qacax
O0mas TpyA0eMKOCTb JMCIHUIIIMHBI 110 Y4eOHOMY IVIaHY 4,0 108
KonTakTHas paboTa — ayiNTOPHbIE 3aHATHUS 1,78 48
Jlexumu (Jlek) 0,45 12
Jlaboparopubie 3austus (J1ab) 1,33 36
CamocrositesbHas padora (CP): 2,22 60
KonrtakTHas camocTosTenbHas pabora 922 0,15
CaMocTosTeIbHOE U3YUCHUE PA3/ICIIOB TUCITUTITHHBI ’ 59,85
Bua koHTpoJIAa:
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3a4er ¢ OLEHKOM ‘ - ‘ -

AHHOTanuA padoyeil NpOrpaMmbl AHCUUIIMHBI
«Du3nka KoHAeHcupoBaHHOTo cocTosiHus» (51.B.07)

1. Hdeab auCcUMIJIMHBI - TPUOOpETEHHE CTyAEHTAaMH 3HAaHHUM MO OCHOBHBIM pazjenaM
(U3HUKY ¥ YMEHHIO TIPUMEHSTh UX B IPYTHX €CTECTBEHHOHAYYHBIX TUCIUTUTMHAX.

2. B pe3yabrare wu3ydYeHHs JUCHUILVIMHBI O0O0ydYamIIHMiicsi 1O mNporpamMme
0akajiaBpUAaTAa 0JI3KeH
Obnaoame cnenyronumu  obmekynbTypHbiMu  (OK), ob6menpodeccuonansabivu  (OIIK) wu
npodeccnonansubivu (I1K) KoMneTeHIUsIMHU:

CIIOCOOHOCTBIO MCIOJIb30BaTh B MPO(ecCHOHANBHON eATeIbHOCTH 3HAHUS O MOAXO0AaX U
METOJIaX TONYyYEHUS PE3yJbTaTOB B TEOPETHYECKHX U OSKCICPUMEHTAIBHBIX HCCICIOBAHUSIX
(OIIK-2);

TOTOBHOCTBIO MPUMEHATh (PYHIAMEHTAIBHBIE MaTEMAaTHYECKHUE, CCTECTBCHHOHAYYHBIC U
o0IIeMHXEeHEPHBIE 3HAHUS B IpodeccroHanbHoi AestensHocTH (OITK-3);

CIIOCOOHOCTBIO HCMOJB30BaTh B HUCCICAOBAHUSAX M pacueTax 3HaHUS O MeEToAax
WCCIIEIOBaHMs, aHajiu3a, JAUAarHOCTUKM U MOJCIMPOBAHUS CBOMCTB BEIIECTB (MaTepUaioOB),
(GU3MYECKUX M XHMHUYECKUX TMPOIeccax, MPOTCKAIOMMX B MarepHaliaX MpUd WX TOJTYICHHH,
obpabotke u moaupukanuu (ITK-4);

3Hamb.:

- OCHOBBI (PU3UKH KOHJIEHCUPOBAHHOTO COCTOSIHUSA;

- cMbICT (YHIAaMEHTAIBHBIX (U3MUECKUX 3aKOHOB, IPHHIMIIOB W IIOCTYJAaTOB;, WX
(hOpMYIMPOBKYU U TPAHUIIBI TIPUMEHUMOCTH;

- CBSI3p IIMPOKOTO Kpyra (PU3WYECKHX SIBJICHUU ¢ (yHIaMEHTAILHBIMH MPHHIUIIAMUA H
3aKOHaMU (DU3HKHY;

- OCHOBHBIE METO/IbI PEIICHHUS 3a/1a4 10 OTIMCAHUI0 (PU3NYECKHX SBIICHHIA,

- METOJIbl 00pabOTKH PE3yNbTaTOB (PUZUUYECKOTO IKCIICPUMEHTA,

ymemy:

- IPUMEHATHh TEOPETUUYECKUE 3HAHMS U DKCIIEPUMEHTAIbHBIE METOJbI UCCIIEIOBAHUS TPU
perieHuu TpodecCHOHANIbHBIX 3a7a4;

- IPOBOJIUTH PACYETHI, OCYIIECTBISATh aHATU3 M HAa OCHOBE ITOTO JieJaTh 0OOOCHOBAaHHBIE
BBIBO/JIBI;

- aHAJIM3UPOBATH PE3yAbTaThl HAOMIOIEHUIN M SKCIIEPUMEHTOB C MPUMEHEHHUEM OCHOBHBIX
3aKOHOB W TIPUHITUTIOB (PH3UKH;

- ONpenessITh XapakTep (PU3NYECKUX MPOIECCOB MO KOMIUIEKCY AKCIEePUMEHTAIbHOM
nH(pOpMaLIUK TPU MOMOUIN IpapUKOB, TAOIUIl U YpaBHEHUI;

- TIPEJICTaBIATh 00pa0OTaHHYIO SKCIIEPUMEHTAIBHYIO U TEOPETHYECKYI0 MH(OPMAILIHIO B
YCTHOW W NMHUCBMEHHOW (hopMe, B TOM YHCIIe C HCIOJ30BAHUEM COBPEMEHHBIX KOMITHIOTEPHBIX
TEeXHOJIOTHH,

enademsn.:

- HaBbIKaMU pa0OTHI C MIUPOKUM KPYroM PU3ndecKux MpruOOpoB U 000pyI10BaHUS;

- HaBBIKaMU 00OCHOBAHUS CBOMX CYXKJICHUH M BBIOOpA METO/1a UCCIICIOBAHUSI.

3. KpaTkoe coaep:kaHue TUCHUILINHBI

1.BBenenue.

Heo6xomuMocTh KBaHTOBOTO TOAXOJa MPU H3YyYeHUH (UMK KOHACHCHPOBAHHOTO
COCTOSIHHSI.

2.27eMeHTHI KpucTaiorpaduu.

THUIBI CHMMETPUU B KPUCTATMYECKUX CTPYKTypaxX W HMX pacHpeesieHue M0 CHHTOHHSIM
(nHIexkcel Munepa). AHH30TPONHS KPUCTATTUIECKUX CBOMCTB (KUJIKHE KPUCTAILIBI, TOJIUMEPHI).
Knaccudukanus TBEPIBIX TeN IO XapaKTepy CHUJ CBSI3UW U THIIAM KPUCTAJUTMUECKUX CTPYKTYD.
[Teproanueckne GyHKIUU TSI TPAHCISIIMOHHBIX BEeKTOpoB. OOpaTHas pemiérka u e€ CBOICTBA,
00BEM dJeMEHTapHOW suelku oOpaTHoU pemérku. 30HbI  bpmumosna. HecoBeprieHCTBO u
nedeKThl KpUCTAITNYECKON PeIETKU. TemnIoBbie U paualliOHHbIe Te(EKThI, TUCIOKAIIUH.
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3. DeMeHTHI CTaTUCTUYECKON (PU3UKU KOHJICHCUPOBAHHOT'O COCTOSHUSI.

TepMoagMHAMUYECKHIT U CTATUCTUYECKUN MOAXObl B U3YUYEHUH COCTOSIHUM MAKPOCHUCTEM.
DneMeHThl TEOpUH YIPYrocTH, TEH30phl jAedopManuii W HampspkeHU. BpIpoxaeHHbIE H
HEBBIPOKJICHHBIE KOJUIEKTUBBI, UX CBSI3b C KJIACCUYECKOM M KBAHTOBOW CTAaTHCTHKON. Yucna
KBAHTOBBIX COCTOSIHUH Ul MUKpOUYacTHll. Mojienb ra3a CBOOOJHBIX U HE3aBUCHUMBIX AJIEKTPOHOB
u 6030HOB. BiusiHue Temnepatypsl Ha pacnpenencaue Oepmu-upaka. Beipoxxnennsie epmu u
boze rasel. Knaccuueckue u kBaHToBble x’uakocTu. CBepxrekydecTs. IIpaBuiia cTaTHCTHYECKOTO
ycpeaHeHus (U3MYeCKUX BEJIMYUH B KJIIACCUYECKOM M KBaHTOBBIX cTatucTukax. @opmyna [lnanka
JUIsl YEPHOTO U3IIyYECHHUS.

4.3oHHas Teopus TBEPABIX TEI.

VpaBuenue Ulpenunrepa B  nepuoaudeckoM noreHuuane. Dynkuum  broxa.
OHEpPreTUYeCKui CHEKTP DSJIEKTPOHOB B KpHUCTAUIE. OHEPrus U MOBEPXHOCTh Depmu.
O¢dexktuBHas Macca DIEKTPOHOB W JABIPOK B  BAJICHTHOH 30HE  MOJYHPOBOJHHKA.
JlucnepcroHHbIE 3aKOHBI. MeTaibl, NOJYyNPOBOAHUKH, JUIIEKTPUKUA C TOYKH 3PEHUS 30HHOMN
TEOPHH.

5. DnemMeHTapHbIe BO30YKIEHUS B TBEPBIX TeNaxX.

Knaccugukarus sneMeHTapHBIX BO30YXIE€HUI B KpucTauiax. KoHIenmus KBa3HYacTHII.
Bpemsi u3HU d3J€MEHTapHBIX BO30YXJACHHI: (POHOHOB, MJIA3MOHOB, SKCUTOHOB, MarHOHOB U
noJisipoHoB. [1na3mennsie koneOanust U a3MoHbl. CKUHA G (DEKT.

6./l[nHaMHKa KPUCTAIUIMYECKON PEIIETKH.

KBaHnToBBIl XapakTep KoneOaHUM  KpHUCTAUIMYECKOW pemérku. VMmynbc u sHeprus
¢dbononoB. Heynpyroe paccesnue (pOTOHOB, PEHTT€HOBCKMX Jy4eil M HEUTPOHOB Ha (HOHOHAX.
Konebanus B pemérke, COCTOAIIEH U3 OAMHAKOBBIX aTOMOB.

Pemérka ¢ nByMs pa3iuyHbIMM aTOMaMU B KPUCTANIMYECKONM NPUMHTHUBHON sUEHKe.
®opmyna [lnanka 1ist poHOHOB.

7. TernoBBIE CBOMCTBA KOHJIEHCHUPOBAHHBIX CpE.

Temnoémkocts TBEpAOrO Tena. O0JacTH HU3KUX M BBICOKUX TemImepaTryp. TermioéMKoCTb
ANEKTPOHHOTO Ta3a. AHrapMOHHUYECKHE B3aUMOJCIHCTBUS B KpHUCTaUIaX. 1emonpoBOAHOCTh
TBEPIBIX Telsl. TemnoBoe compoTuBieHue pemérku. [Iponeccel nepedpoca. JledexTsl peméTku u
WX BIMSHHE Ha TEIUJIONPOBOJHOCTh. TEIIONPOBOJHOCTh JUAJIEKTPUKOB  (pelérovHast
TEIUIONPOBOAHOCT). TerIonpoBOJHOCT, METAIJIOB U CIUIABOB B OOJACTH BBICOKUX M HU3KHMX
TEMIIEpaTyp.

8.0nexTpuyeckre CBOMCTBA KOHACHCUPOBAHHBIX CPEl.

PaBHOBecHOE COCTOSIHME 3JEKTPOHHOTO Ta3a B MpoBOJHHUKE. Jlpel( 31eKTpOoHOB MOJ
JIeWCTBUEM BHEIHEro 3JIEKTPUYECKOro mojs. Bpems penakcanuu u JuinHa cBOOOJHOrO mpobera
AJIEKTPOHOB. JEKTPONPOBOJIHOCTh HEBBIPOKJIEHHOTO U BBIPOXKIEHHOTO AJIEKTPOHHOI'O Ta3o0B.
3aBUCUMOCTD MOABMKHOCTH HOCHUTEJEH 3apsifa OT TEMIIEpPATypbl. DJIEKTPOIPOBOAHOCTD YUCTBIX
METAJJIOB. DJIEKTPOIPOBOAHOCTh METAIIIMYECKHX CIIJIaBOB. SIBieHue cBepxipoBogumoctu. [lenu
JHEPreTUYECKOr0  CIIEKTpAa  DJJIEKTPOHOB INPOBOAMMOCTH B  CBEPXIIPOBOAHMKE. Teopus
ceepxnpoBogumoctu bapauna-Kynepa-Ilpuddepa (BKIL-teopus). O6pa3zoBanue 371€KTPOHHBIX
nap Kynepa. BausiHue BHEIIHMX MOJI€M HAa CBEPXIPOBOJSIIEE COCTOSTHUE NPOBOAHMKA. Teopus
I'ma30ypra-Jlannay. KBantoBanue moroka B cBepxipoBoaHukax. D¢dekt [xo3edcona.

9. MaruuTHbIe CBOWCTBA KOHICHCUPOBAHHBIX CPE_.

MarnuTtHoe nose B MarHeTukax .MarHuTHble cBoMcTBa aToMOB. OpOUTaIbHBINA, CHMHOBOM

n pCSy.HBTI/IpyIOH_[I/Iﬁ MAargouTHbIC MOMCHTBI aTOMOB, HX KBAaHTOBAaHUC. KHaCCI/I(I)I/IKaL[I/I}I
MAaroHuTHbIX MaTEpUajioB. JII/IaMaFHCTI/ISM, I/IHJIYIII/IpOBaHHHﬁ MarHUTHBIE MOMEHT aToMa.
MarnuTtHas BOCIIPUUMYHUBOCTDL  OTUIJICKTPHUKOB. KBanToBas npupoaa mnapaMarHeTu3ima.

[TapamarneTusMm snekTpoHHOro raza. KBanTtoBas npupona ¢eppomMarsHeTu3Ma, CIHHOBBIE BOJIHBIL.
OOmenHoe B3auMmojneicTBue U (peppomarHeTusM. JloMeHHas CTpykTypa (heppOMarHUTHBIX Tell.
AHTH(hEppOo-MarHeTu3M U GeppuUTHI.

10. 3akmrouenue.

TenneHIMM pa3BUTHS U IPOOIIEMBI GU3UKH KOHJIEHCHPOBAHHOTO COCTOSTHUSI.

4. O0beM y4eOHOM JUCHUIIINHBI
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B 3aueTHbIx B akanmem.

Bunsl yueOHoI paboThI €IMHULIAX yacax
OO0mas TPy10eMKOCTh JTUCIUILIHHBI 10 Y4eOHOMY MIAHY 5,0 180
KonTakTHas paboTa — ayinTOPHBIE 3aHATHS 2,22 80
Jlextuu (JIek) 0,89 32
JlabopaTopnsbie 3ansaTust (JIad) 0,89 32
[Ipaktrueckue 3ausatus (I13) 0,44 16
CamocrositesbHas padora (CP): 2,78 100
KoHrtakTHas camoctosTenbHas pabora 278 0,2
CaMocTosTenbHOE U3YUYEeHUE Pa3/AeIOB IUCIUILIMHbI ’ 99,8
Bua koHTpoOJIA:
3a4yer ¢ OLeHKOM - -

B 3aueTHbBIX B actpom.

Bunet yueGHoii paboThl eIMHULIAX yacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 5,0 135
KonrakTHasi paboTa — ayIUTOPHbIE 3aHATHUS 2,22 60
Jlexuunu (Jlek) 0,89 24
JlaGopaTopnsbie 3ansTus (JIad) 0,89 24
[IpaxTuueckue 3ansatus (I113) 0,44 12
CamocrositesbHas padora (CP): 2,78 75
KonrakTHast camoctosTenbHas pabora 578 0,15
CamocTrosiTenbHOE U3YUYCHHUE PA3/IeTIOB JUCIIUILIMHBI ’ 74,85
Bua koHTpoJA:
3auyer c OLEHKOI - ‘ -

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIIIMHBI
«JlaGopaTopubie pa6oTsl no ¢pusnyeckoii xumun» (b1.B.08)

1. leab AMCHMILUIMHBI — O3HAKOMHUTH M PACKPHITh BO3MOXHOCTH OCHOBHBIX 0a30BBIX
OKCIEPUMEHTATBHBIX METO/JO0B (U3NYECKON XHUMHH, HAy4YUTh CTYIEHTa BHIETH 0O0JacTH W
npeneiabl MPUMEHEHUS 9TUX METOJOB HCCIENOBAaHUS, YETKO MOHMMATh HMX MPUHIUIMHAIbHBIE
BO3MOYXHOCTH Ml OTPAaHUYCHUS MTPH PEIICHUN KOHKPETHBIX dKCIIEPUMEHTAILHBIX 33]1aM.

2. B pe3yabrare wu3yueHHsl AUCUMIUIMHBI O0y4Yalluiicdi N0 mnNporpamme
0akaJlaBpUAaTAa JI0JIKEH

Obnadams cnenyromumu oomekynbTypabsiMu (OK), obmenpodeccnonansubivu (OITK) u
npodeccuonansubiMu (I1K) komnereHuuaMu:

CIOCOOHOCTBIO MCIOJIb30BaTh B NMPO(ECCHOHAIBHON JEeSITeIbHOCTH 3HAHUS O TOJXO0/aX U
METOAAaX TOJYYCHUsI PE3yIbTaTOB B TEOPETHYECKHX M OIKCIIEPHUMEHTAIBHBIX HCCIIEOBAHUSIX
(OIIK-2);

TOTOBHOCTBIO TIPUMEHATh (DyHIAMEHTaJIbHBIE MaTeMaTHYeCKHE, €CTECTBEHHOHAyYHBIC H
o0IIenHXeHepHbIe 3HaHUS B podeccroHanbHol AestenbHocTh (OITK-3);

CIIOCOOHOCTBIO HCIIONIB30BaTh B HCCIENOBAaHHMAX M pacdyerax 3HAaHUS O MeToJax
WCCIIeIOBaHMS, aHajdn3a, JAMAarHOCTUKH W MOJETUPOBAaHUS CBOMCTB BeIIeCTB (MaTepuasoB),
GU3NYEeCKNX W XUMHYECKHX MpoIeccax, MPOTEKAIIIUX B MaTephaliaX IMPH WX TOJTyYeHHUH,
obpabotke u momuduramun (I1K-4);

3Hamb:

- IPUHIIHUI PabOTHI U CXEMBI HCIIOJIb3yEMbIX U3MEPUTEIBHBIX YCTAaHOBOK;

64




- BO3MOXHOCTH METOAOB CIEKTPOXMMHUHU JUISI TMPOBEACHUS KAYEeCTBEHHOTO U
KOJIMYECTBEHHOI'O aHAIM3a XUMHUYECKHUX CHCTEM, OIPENENECHUS TEPMOJAMHAMHUYECKUX CBOMCTB
XUMUAYECKHX BEILECTB;

- KOHAYKTOMETPUYECKMH M  IOTEHIHUOMETPUYECKUH  METOJbl  HaXOXKICHHUS
TEPMOJIMHAMUYECKMX  XapaKTEPUCTUK  DJIEKTPOJIUTOB  (AKTUBHOCTEH W K0d((HULIMEHTOB
aKTUBHOCTH, KOHCTAHTBI IUCCOLUAIINH, TEPMOJMHAMUYECKUX XapaKTEPUCTHK PEaKIUH);

- (U3UKO-XMMHUYECKHE METO/IbI UCCIIEIOBAaHMS U aHa/IM3a (Pa30BbIX PAaBHOBECHH B OIHO- U
MHOI'OKOMIIOHEHTHBIX CHCTEMaXx, IIyTH NOCTPOeHUsI (Da30BBIX AUarpaMM COCTOSIHHUS;

- JKCHEPUMEHTAJbHBIE METOJbl M3YyUYEHHUS KHHETUKA XHMHYECKUX PpEaKIHi, CIOCOOBI
OIIpeJIeJIEHUs] KOHCTAHT CKOPOCTEH M MOpsIKa XUMUYECKUX PEaKIMi, IOAXO0bl K YCTaHOBICHUIO
JTUMHUTHUPYIOIIEH CTalH PEaKIIMK M YCTAaHOBIICHHIO MEXaHU3Ma €€ MMPOTeKaHMS,

- KQJIOPUMETPUYECKUE METOABI OINpPENEeNeHUs] TEIIOEMKOCTH, TEIUIOBBIX 3(P(HEKTOB U
JAPYTUX TEPMOXUMHUECKUX CBOMCTB U3y4aeMbIX 00OBEKTOB;

ymemby:

- TPUMEHSTh TEOPETUYECKHE 3HAHUS U OSKCIEPUMEHTAIbHBIE METOJbl HMCCIECIOBAHUS
(bu3n4ecKoil XUMHUU IIPU PELIeHNH NPo(eCcCHOHANBHBIX 33/1a4;

- cdopmynmupoBath mnpobiieMy H OOOCHOBaTh BBHIOOpP SKCIEPHUMEHTAIBHOTO METO/A
HCCIIEIOBaHMsI, TOCTABUTh LIEJIH U 33/1a4M U HAMETHUTb ITyTH UX JOCTHKCHHUS;

- IPOBECTM MaTEMaTHMYECKYyl0 O00pabOTKy SKCHEpHMEHTAlbHBIX JAaHHbIX Ha 0a3e
TEOPETUYECKUX 3HAHUM MO (PU3NYECKON XUMUH;

- TPEACTaBIATH JaHHbIE JAaOOPAaTOPHOTO HCCIENOBaHUS B Tpaduueckoil ¢opme U Ha
OCHOBE IIOJYYEHHBIX 3aBUCHUMOCTEH ONpENeisiTh COOTBETCTBYIOIME TEPMOAMHAMUYECKUE U
KHUHETHYECKUE XaPAKTEPUCTHKN XUMHUECKOW CHCTEMBI M1 XUMHUYECKOTO TIPOIIECCa;

- IPOBOJUTH AHAJIU3 U KPUTUYECKU OLIEHUBATh MOJIYUCHHBIE SKCIIEPUMEHTANIbHbIE JaHHbIE,
00001maTh 1 JenaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ POBEIEHHBIX ONBITOB;

enademsn.:

- KOMIUIEKCOM COBPEMEHHBIX IKCIEPUMEHTAIbHBIX METOA0B (U3NYECKON XUMHM JUIs
pelIeHusI KOHKPETHBIX MCCIIe0BATENbCKHX 3a/1a4;

- 3KCTIEPUMEHTAIbHBIMU METOAAMHU HUCCIIEOBAHUS COCTOSIHUS XMMUUYECKOI'O paBHOBECUS U
KHHETHKH XUMHUYECKOTO TIpoIiecca.

- mpueMamMu 00paOOTKH MOJYYEHHBIX OINBITHBIX JAQHHBIX Ul BBISABJICHHUS U YCTAHOBJICHUS
B3aMMOCBSI3€ MEXIy TEPMOAMHAMHUYECKHMH CBOMCTBAMH W (PHU3MUECKUMH TapaMeTpaMu
npoiiecca;

- 3HAHUSIMH OCHOBHBIX 3aKOHOB (PM3UYECKON XUMHH JUTS CO/ICPKATEIbHON HHTEPIIPETAIIH
MOJTyYEHHBIX SKCIIEPUMEHTAIBHBIX Pe3yJIbTaTOB.

3. Kparkoe coaep:kanue IuCUUNIUHBI

[IpumeHeHne MeTOOB  (PU3UKO-XMMHUYECKOTO  HCCIENOBAHUS IS ONpEeJeNeHHs
TEPMOJINHAMHYECKUX U KHHETUYECKUX XapaKTEPUCTHK XUMHUIECKUX CUCTEM.

CnekTpoxumMHu4ecKkue MeTOAbl HccjeaoBaHus. KadecTBeHHBI aHalUM3 BEIECTBA
(ompeneneHne MEXBSACPHBIX PACCTOSIHHNA, MOMEHTOB WHEpIMH MoJiekyn). OmnpeneneHue
KOJIMYECTBEHHBIX ~ XapaKTEPUCTUK (CTENEHH JUCCOLHMAMM W  KOHCTAaHTHl  JAMCCOLIMAIIUH
AJEKTPOJIUTOB, TETJIOEMKOCTH BEILIECTBA).

DJIeKTPpOXMMHMYeCKHe MeToAbl HcciaeqoBanus. Konaykromerpusi. OmnpeneneHue
KOHCTaHTBl JUCCOLHUAIMN CJIa00ro dSJEKTPOJUTA, CTENEHU AUCCOLHUAINM, 3JIEKTPUUECKOM
NPOBOJUMOCTH  TNpPH  OSCKOHEYHOM  pa30aBIE€HUM  KOHAYKTOMETPUYECKHM  METO/OM.
[Morenmmometpusi. OmpenerneHue TEPMOAMHAMUYECKAX XapaKTEPHCTUK XHMHUYECKOW PEaKInu
(ArH®, ArG®°, ArS°), temmneparypuoro kosddunuenra IJC ( dE®/AT ), cranmaprroit DJIC ( E° ),
W3ydeHHe BIUSHHS JOOABOK Ha MOTSHIIMA AIIEKTPO/A.

®da3oBoe paBHOBecHEe B OJHOKOMIOHEHTHBIX cHcTeMaX. DU3NKO-XUMHYECKUI
anaau3. l3yueHwWe 3aBUCHMOCTH CBOHCTB CHCTEMBI OT €€ cocraBa. KpuBBIE OXJIaICHUSI.
Omnpenenenue cocrtaBa 3BTEKTHYECKOM cmecu. IloctpoeHue nuarpaMMm KUIEHHS U JUarpamMm
TUTABKOCTH Il  OWMHapHBIX cucteM. OrpaHWuYeHHas pPacTBOPHUMOCTh B TPEXKOMITOHEHTHBIX
cucreMax.
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Xumuyeckoe pasHoBecHe. OrpeneneHUE KOHCTAHTHI XHMHMUYECKOTO paBHOBECUS U
TEIUIOBOTO AP PeKTa XMMUYECKON peaklluy Ha IIpUMepe peakuil pa3inoKeHus.

TepMmoxumus. Kajopumerpus. Onpenenenue TEIJIOEMKOCTH BEILIECTB
KAJIOPUMETPUUYECKUM METOJOM.

4. O0beM y4eOHOMH JUCIHILINHBI

B 3aueTHBIX B akanmewm.

Bunet yueGHoi paboTh eIMHULIAX yacax
OO0mas Tpy10eMKOCTh JUCHUILIHHBI 110 Y4eOHOMY IJIaHY 3,0 108
KonrakTHasi pa6oTa — ayquTOpPHbIE 3aHATHS 0,89 32
Jlaboparopusbie 3austus (J1ab) 0,89 32
CamocrositesbHas padora (CP): 2,11 76
KonraktHas camocrositenbHast pabora 211 0,2
CamocrosiTenbHOE U3YUYCHHE Pa3/IeNIOB AUCITUIUIMHBI ’ 75,8
Bua koHTpOJIA:
3auer - -

B 3aueTHBIX B actpom.

Bunet yueGHoI paboTh eIMHULIAX yacax
OO0mas Tpy10eMKOCTh JTHCIUIIHHBI 110 Y4eOHOMY MJIAHY 3,0 81
KonrTakTHas paboTa — ayiNTOPHbIE 3aHATHUS . 0,89 24
Jlaboparopusbie 3ausTus (J1ab) 0,89 24
CamocrositesbHas padora (CP): 2,11 57
KonrakTHast camocTosTenbHas pabora 211 0,15
CamocrosTenbHOE U3yd9eHUE Pa3esioB JUCIATUTHHBI ’ 56,85
Bua koHTpoJA:
3auer - ‘ -

AHHOTanus padoyeil NporpaMMbl AU CHMUIIIMHBI
«Oprannyeckasi XuMusi JJIsi HAHOMaTepuaaoB u HaHocucrem» (51.B.09)

1. Heap aucuMnauHbl — NpuoOpeTeHNUEe CTYIEHTaMU 3HAHUN O CTPOEHUM OPTaHUYEeCKUX
COEMHEHMH, OCHOBHBIX XMMHYECKHX CBOWCTBAX Pa3JIMYHBIX KJIACCOB OPraHUYECKUX COCIUHEHUN
1 METOJ]aX UX MOJTY4YEeHHUs, KaK MPOMBIIUIEHHBIX, TaK U JAOOPATOPHBIX.

2. B pe3yabrare u3y4YeHHUS] AMCHUILVIMHBI oOydawumiics 1m0 mnporpamme
0akajlaBpUAaTAa JI0JIKEH
Obnadams cnepyroumu  o0mekynbTypabiMu  (OK), ob6menpodeccuonansupiMu  (OIIK) u
npodeccuonansubiMu (I1K) komnereHuuamu:

CIOCOOHOCTBIO HCIIONIb30BaTh B HCCIENOBAaHMAX M pacyerax 3HAHUS O MeToJax
UCCIIEIOBaHMs, aHaju3a, JAMAarHOCTUKU U MOJEIUPOBAHUS CBOMCTB BeEIIECTB (MaTepuasioB),
¢u3MYeCKUX M XUMHMYECKHX Mpolieccax, MPOTEKAOIUX B MaTepualaX IMpH HX IOJTy4YeHHUH,
obpabotke u momuduxanuu (I1K-4);

CHOCOOHOCTBIO MPUMEHATH 3HAHUS 00 OCHOBHBIX THIIAX COBPEMEHHBIX HEOPTraHMYECKHX U
OpraHMYeCKUX MaTepuasoB, MPHUHIMIAX BbIOOpa MaTepHaloB JUIsl 3aJaHHBIX  YCJIOBHM
SKCIUTyaTallil C YYeTOM TpPeOOBAaHMM TEXHOJOTMYHOCTH, HKOHOMMYHOCTH, HAJEKHOCTH H
JOJITOBEYHOCTH, OSKOJOTMUECKHUX TOCJIEACTBUH HMX TNPUMEHEHHS TMpH I[POESKTHUPOBAHHUU
BBICOKOTEXHOJIOTHYHBIX TiporieccoB ([TK-11);

3HAMb.

— TEOPETUYECKHUE OCHOBBI CTPOEHUS M CBOMCTB pa3jIMYHBIX KJIAaCCOB OPTraHUYECKUX
COCTUHCHHI,
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— CImOoCcOOBI TIOMYYEHWS U XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPTaHUYECKUX
COEIMHEHNM];
— OCHOBHBIE MEXAHU3MBI IIPOTEKAHUSI OPraHUYECKUX PEAKLIHIA;

yMemy:

— NPUMEHATh TEOPETUYECKUE 3HAHUS IS CUHTE3a OPraHUYECKUX COCIMHEHUN Pa3IUYHBIX
KJIacCOB;

— QHAJIM3UPOBATH U MPEJICKA3BIBATh PEAKIIMOHHBIE CBOMCTBA OPTaHUYECKUX COCTUHEHUM;

— COCTaBJIITh CXEMbI CHHTE3a OPTraHMYECKUX COCTMHEHUH, 3aITaHHOTO CTPOCHUS;

61a0emn:

— OCHOBaMH HOMEHKJIATYphl M KIacCHU(UKAIIMN OPTaHUYECKUX COCTUHEHUN;

— OCHOBHBIMH TEOPETHUYECKUMU NIPEACTABICHUSMU B OPraHUYECKON XUMUH;

— HaBBIKaMH 00OOCHOBAHMS PAIIMOHAIILHBIX CIIOCOOOB MOTYyYEHUSI OPTaHUYECKHUX BEIECTB.

3. KpaTkoe coaepskanue Q11 CHUNIHHBI

l"anorenonpousponnbie. Knaccudukanus. Homenknarypa. AJKAI- W aJuTHIITaIOT€HUIBI,
apoMaTUYECKue rajJoreHUbI. Hzomepus. Howmenkiarypa. CnocoObl MOJTyYCHHUS.
[IpocTpancTBeHHOE U IEKTPOHHOE cTpoeHe. dusnueckue cBoiicTBa. Peakuuu HykiaeopuibHOro
3aMelieHus 1 otuerieHus. [lonsitue HykineopmIbHOCTU U OCHOBHOCTH peareHTOB. AMOMICHTHbBIC
HYKJI€O(UIbHBIC PeareHTHI.

MeTtajutopraHu4eckie CoeIMHEHUs. TUIIbI CBA3EN B AJIEMEHTOPIraHUYECKUX COCIMHEHUSX.
CrocoObl TONMydyeHUs: JUTHI- W MarHuhdopraHuyeckux coenuHeHui. Peakuus ['punbspa,
MexaHu3M. Peakiiuu ¢ KapOOHUIBHBIMH COSUHEHUSIMH.

Crouptel.  ®enonbl.  IIpoctbie 3¢dupbl. DNOKCHCOCTUHEHUS. AJBACTUIBI, KETOHBI.
KapOoHoBbie KHCIOTHI W UX MPOM3BOJHBIC. B KakIOM Kjacce paccMaTpUBAIOTCS CIIECAYIOIIUE
pasenbl: U30MepHsi, HOMEHKIATypa, PU3nYeckue U XUMUYECKUE CBOMCTBA, CIIOCOOBI MOTYYEHUSI.
MexaHu3Mbl peakui.

KapOoHOBBIE KUCIIOTHI ¥ UX IPOU3BOTHBIC.

Manonossiit 3¢up. Ilomyuenume. Crpoenue, CH-KucnotHocts. Peakiuu koHmeHcauu
MaJIOHOBOTO 3(¥pa MW MAJIOHOBOH KHCIOTHI C albJeTHJaMH. AMHHOKHCIOTHL JlMKapOOHOBEIC
KHCJIOTHI.

Hanomarepuasnbl Ha OCHOBE OPraHM4YeCKUX COEIUHEHUN. JIeTEKTUpOBAHUE HA TJIEHKAX.

A3oTcoaepkalue COeANHEHUSI. Hutpocoenunenus. Amunbl. B  kaxmom kiacce
paccMaTpuBalOTCs CIACAYIOIINE Pa3feiibl: U30MEPHs, HOMEHKIIATypa, (PU3nyecKkue u XUMUYECKHe
CBOMCTBa, CIOCOOBI OTyUeHUsI. MeXaHU3MBbI peaKIui.

A3a- 1 Tma3ocoeJUHCHUS

[Tonyuyenue nua3ocoeIMHEHNN peaKIUel TMa30TUPOBAHUS: YCIOBHS IIPOBEAEHUS PEAKLIUU
u MexaHu3M. ODusnyeckue CBOMCTBA. XHMHYECKHME CBOWCTBa. [loslyueHne W NpUMEHEHHE
a30COCIMHEHUM.

4. O0beM y4eOHOH JUCHHILINHBI

B 3aueTHEBIX B akanewm.

Bunel yue6HoI paboTh eANHULAX yacax
OO01ast Tpy10€eMKOCTb IMCHMILUIMHBI M0 Y4eOHOMY IJIAHY 5,0 180
KonrTakTHas paboTa — ayiNTOPHbIE 3aHATHUS 1,78 64
Jlexruu (JIek) 0,89 32
JlaboparopHsbie 3aHsaTHs (J1a0) 0,89 32
CamocrositesabHas padora (CP): 2,22 80
KonrtaktHas camocrositensHast pabora 922 -
CaMocTosATENbHOE U3YUYEHUE PA3AETIOB TUCIUIUINHBI ’ 80
Bua koHTpoJIAa:
OKk3ameH 1,0 36
KonrtakTHas paboTa — mpoMexyTO4YHast aTTeCTalHs 10 0,4
[TonroroBka K sK3aMeHy ' 35,6
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Bupa uToroBoro KOHTpoJIs: JK3aMeH

B 3auerHbIx B actposn.

Bunpl yue6HOM paboTh CAUHUIIAX gacax
OO0wast TpyA0eMKOCTh JMCUMILIMHBI 10 Y4eOHOMY IJIAHY 5,0 135
KonTakTHas paboTa — ayinTOPHBIE 3aHATHS 1,78 48
Jlextuu (JIek) 0,89 24
Jlaboparopusie 3ansaTus (J1ad) 0,89 24
CamocrositesbHas padora (CP): 2,22 60
KonTaktHas camocrositenbHas paboTa 5 99 -
CamocrosiTenbHOE U3YUYCHHE PA3/IeTIOB JUCIIUILIMHBI ’ 60
Bua koHTpOJIA:
DK3aMeH 1,0 27
KonTakTHas paboTa — mpoMeKyTOYHAsT aTTECTALIUS 10 0,3
[ToaroroBka K 3Kk3aMeHy ' 26,7
Buja uToroBoro KOHTpoJIs: IK3amMeH

AHHOTauus padoyeii MporpaMMsbl JTUCHUTLIMHBI
«KoasonaHast XuMusi B TEXHOJIOTHH HAHOMATepHAaI0B H HaHocucrem» (51.B.10)

1. Heab IMCUMIUIMHBI: O3HAKOMJICHHE CTYACHTOB C OCHOBAMU TEPMOIAMHAMUKHU
MIOBEPXHOCTHBIX SIBJICHUH, CHOCOOAMM MOJYYEHUS M BaXHEUIIMMM CBOMCTBAMHU JTUCIIEPCHBIX
CHCTEM.

2. B pe3yabrare H3y4YeHHS] MCHUILVIMHBI oOydawumiics 10 mporpamme
0akaJlaBpUAaTAa JI0JIKEH

Obnadams cnenyromumu oomekynbTypabiMu (OK), obmenpodeccnonansubivu (OIIK) u
npodeccuonansubiMu (I1K) komnereHuuamu:

CIOCOOHOCTBIO MCIOJIb30BaTh B NMPO(ECCHOHAIBHON JESITeIbHOCTH 3HAHUS O MOJXO0/aX U
METOAAaX TOJYYCHHUsI PE3yIbTaTOB B TEOPETUUYECKUX M OKCIIEPHUMEHTAIBHBIX HCCIICTOBAHUSIX
(OIIK-2);

TOTOBHOCTBIO NPHUMEHATh (DyHIAMEHTaJIbHBIE MaTeMaTHYeCKHE, €CTECTBEHHOHAyYHBIC H
o0LIenH)KeHEpHbIC 3HaHUS B TipodeccroHanbHOi AesteapHocTH (OITK-3);

CIOCOOHOCTBIO HCIIONIB30BaTh B HCCIENOBAaHHMSIX M pacdyeTrax B3HAaHUS O METo/Aax
UCCIIeIOBAHMs, aHalu3a, JUAarHOCTUKA M MOJEIMPOBAHUS CBOWCTB BELIECTB (MaTepuasoB),
GU3NYeCKUX W XUMHYECKHX MpoIeccax, MPOTEKAIIUX B MaTephallaX IMPH WX TOJTy4EHHH,
obpabotke u mogudukanuu (I1K-4);

CIIOCOOHOCTBIO HCIIONIB30BATh Ha MPAKTUKE COBPEMEHHBIE IPEICTABICHHUS O BIMSHUU
MHUKPO- U HAHO-CTPYKTYphl Ha CBOWMCTBAa MaTepHUaloB, MX B3aMMOJAEHUCTBHM C OKpYXKarollei
cpenoii, moysimMu, yactuiiamMu 1 usnydeHusmu (I[1K-6);
3uamo:

- IPU3HAKH OOBEKTOB KOJJIOWAHON XUMHH U UX KJIACCH(PHUKAIIHIO.

- OCHOBHBIE TIOHSATHS U COOTHOLICHHS TEPMOJMHAMHMKHM  IOBEPXHOCTHBIX  SIBJICHUH
(TepMoMHAMHUKA TIOBEPXHOCTHOTO CJIOS; aAre3wsi, CMayMBaHWE W PACTEKaHHE >KUIKOCTEH;
JHMCIIEPCHOCTh M TEPMOJUHAMUYECKHE CBOWCTBA TeEJI; aJIcCOpOLMs ra3oB W MapoB, aacopOIus u3
pacTBOpPOB).

- OCHOBHbBIE TEOPUHU (PU3NUECKON aaCcCOPOIIH.

- OCHOBHBIE TIPEJICTABICHUS O CTPOCHUH JIBOMHOTO JIIEKTPHUIECKOTO CIIOST;

- IPUPOTY HNEKTPOKUHETUYECKOTO MOTEHIINANA;

- OCHOBHBIE JICKTPOKUHETUIECCKHE SBICHUS.

- yCIIOBHS IPUMEHUMOCTH 3akoHa CTOKca;

- 3aK0H DifHiTeltHa — CMOIyXOBCKOI0, TUTICOMETpUYecKoe ypaBHeHue Jlammaca.
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- IPUPOAY CEAMMEHTAIMOHHOM U arperaTuBHOM YCTOMYHUBOCTH;
- OCHOBHBIE CBOICTBa pacTBOpoB [TAB kak 1MopUIbHBIX CHCTEM;
- OCHOBHbIE nojoxeHus reopun JJIDO;
- IPUYMHBI U OCOOCHHOCTH OBICTpPOH M MENJIEHHOH KOoaryjsluH, KOHLIEHTPAalMOHHOW WU
HEUTPAIN3aLHOHHON KOAryJIsILuu.
- TUIIBI CTPYKTYP, BO3HUKAIOIIUE B JUCIIEPCHBIX CUCTEMAaXx, IPUUMHBI M YCIOBHS UX 00pa3oBaHus;
- KJIJaCCU(DMKALIMIO AUCTIEPCHBIX CUCTEM IO UX PEOJIOTUYECKUM CBOWCTBAM.
Ymemn:
- paccUMTHIBaTh 1ApaMETPbI, KOTOPBIMU XapaKTEPU3YIOT AUCIIEPCHOCTb.
- IPOBOJUTH PpacyeTbl C MHCIONb30BAHMEM OCHOBHBIX COOTHOIICHHH TEPMOAWHAMHKHU
ITOBEPXHOCTHBIX SIBJICHUM.
- pacCUNTBHIBaTh OCHOBHBIE XaPAaKTEPUCTUKH IIOPUCTOM CTPYKTYPBI.
- PacCUMTBIBATH BEJIMYMHY 3JIEKTPOKMHETUYECKOIO IOTEHIMAla II0 JaHHBIM 3JIEKTPOOCMOCA U
anexTpodopesa.
- paccuuTHIBaTh HMHTETPAIBHYIO W AU(QepeHIHaTIbHYI0 KPHUBBIC PACIpEIesICHUs] YacTHIl 10
paszMepam.
- paccuMThIBaTh U aHAIM3UPOBATH MOTEHIUAIBHBIE KPUBBIE IAPHOTO B3aUMO/IEUCTBUS YaCTHUII.
- pacCUUTHIBaTh U U3MEPATH BA3KOCTb JUCIIEPCHBIX CUCTEM.
Bnaoems:
- IPEICTaBICHUSAMH O POJM IOBEPXHOCTHBIX SBJIICHUH M JUCHEPCHBIX CUCTEM B TEXHUKE U
IIPUPOJE.
- METOJIaMU U3MEPEHMS IOBEPXHOCTHOIO HATSHKEHHUS, KPAeBOro yria.
- 3HAaHUSIMHM O METOJ]aX U3MEPEHUS aJICOPOIIMU U yI€IbHONU OBEPXHOCTH.
- 3HaHUSIMH 00 yCJIOBUSAX MPUMEHUMOCTH ypaBHeHUs [ enbmroibia — CMOIyXOBCKOTO;
- METOJaMU OIIPEIEICHUS IEKTPOKMHETUYECKOT O ITOTEHIMAA.
- METOJIOM CEIMMEHTAIMOHHOIO aHAJIA3A.
- METOJIaMH OTIpEJIeNIEHUs] KPUTUUYECKOM KOHIIEHTPALUU MULIEII000pa30BaHus;
- METOJaMU UCCIIEA0BAHUS KUHETUKU KOAryJ L.
- METOJIaMU U3MEPEHMS U aHAIN3a KPUBBIX TEUCHUS.

3. Kpatkoe cogep:kanue AU CHUINITUHBI
Paznen 1. IlpeaMer v npu3Haky 0OBEKTOB KOJJIOWAHON XUMHUU

Komnonnnas Xxumus - Hayka O IOBEPXHOCTHBIX SIBJIEHUSIX M JIUCHEPCHBIX CHCTEMax.
OCHOBHbIE TOBEPXHOCTHBIE SBICHMS: aAre3uss M CMauyuBaHHe, KaNWUISIPHOCTb, ajcopOIus,
ANEKTPUYECKUE SIBJICHUS HA TIOBEPXHOCTAX U Jp.

OcCHOBHBIE TIpU3HAKM JUCIEPCHBIX CHUCTEM - TE€TEPOr€HHOCTb U JUCIEPCHOCTB;
MOBEPXHOCTHAsI JHEPIUs; KOJIMYECTBEHHbIE XapaKTEPUCTHKU aucnepcHocTtd. Kiaccuduxanms
JHMCTIEPCHBIX CHUCTEM IO arperaTHOMY COCTOSIHMIO JAMCIIEPCHOM (a3bl M AMCIIEPCUOHHOM Cpeipl.
Krnaccudukanus cBoOOJHOIMCIEPCHBIX CHUCTEM IO pa3MepaM 4YacTHIl U 1O B3aMMOJIEHCTBHIO
MEXIy IUCIEPCHOHHON cpenoil M aucrepcHoil ¢(a3oil. Ponb MOBEpXHOCTHBIX SBIEHUH H
JTUCTEPCHBIX CUCTEM B MIPUPOJIE, IPOMBILIUIEHHOCTH U, B YACTHOCTH, XMMUYECKON TEXHOJIOTUH.

Pasznen 2. TepmoinHaMuKa NOBEPXHOCTHBIX SIBICHUM

OOmias xapakTepuCTUKa TOBEPXHOCTHOM sHepruu. [loBepxHOcTHasi sHeprusi B 0OIIEM
ypaBHEHUHU 1-To M 2-r0 Havan TepMoAuHaMHKHU. [loBEpXHOCTHOE HATSDKEHHE Kak Mepa DHEPrHH
I'n66ca mexdasHoli moBepxHOCTU. [loBEepXHOCTHOE HATSKEHHE - XapaKTEPUCTHKA MPHUPOJIbI
compukacaroumxcs $asz 1 ux B3auMoeicTBusl. CBOWCTBA MOBEPXHOCTEN KHUJIKUX U TBEPIBIX TEIl.
VYpasuenue ['u60ca-I'enpmronbua 11 BHYTpEHHEH yIeIbHON MOBEPXHOCTHOM 3HEpruu (IOJIHOM
MIOBEPXHOCTHOM JHEPrUM). 3aBHUCHUMOCTb DJHEPIeTUYECKUX IMapaMETpPOB IOBEPXHOCTU OT
TeMmeparypsl. [Ipoiieccbl caMOnpOU3BOIBHOTO YMEHBIICHUS TOBEPXHOCTHOM 3HEPTUU.

AZcopOIus ¥ NOBEPXHOCTHOE HaTspkeHHe. CBs3b BENUYMHBI aJCOPOILUHU C MapameTpamu
CHUCTEMBI: HW30TE€pMa, H3OMHMKHA W w30cTepa ancopbumm. Meton u30bITKOB [ 'mMOOCa.
dyHnameHTangbHOE aacopOLMOHHOEe ypaBHeHHe [mO0ca. ['mGOcoBckas ancopbuums. YactHoe
BbIpakeHHEe YypaBHeHHs [n06ca. IloBepXHOCTHO-aKTHUBHBIE U MOBEPXHOCTHO-MHAKTHBHBIE
BELIECTBA.
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Anresus, cMauMBaHME M pacTeKaHue XKuAkocTed. Anre3uss u koresus. Ilpuponma cun
Mex(}a3zHOTO B3auMoJieicTBUs. YpaBHeHue [ronpe mis paboTsl aare3nu. CMadynBaHUE U KpaeBOi
yroa. 3akoH HOnra. Cs3p paboTbl aare3uu c kpaeBeiM yriioM (ypaBHenue /[lrompe-FOura).
JInodpunpHeie U IMOPOOHBIE MOBEPXHOCTH. MeTONbl ONpeAeNieHUs] KpaeBbIX YIJoB. BiusHue
MOBEepXHOCTHO-akTUBHBIX  BemiecTB (IIAB) wa cmaumBanue. Pacrekanue KHUJIKOCTEH.
Koapdumnument pacrexkanus mno [apkuncy. Dddext Mapanronu. MexdasHoe HaTKCHHE Ha
IpaHULIE MEXIYy B3aUMHO-HACBIIIEHHBIMHM >KMJIKOCTSMU W IpaBwio AHTOHOBA. lIpaktnueckoe
3HAQUYEHHE AJIM€3UH, CMAYUBAHUS U PACTEKAHUSI.

JucnepcHocTh M TepMOAWHAMHYECKHEe cBowcTBa tTen. I[IpaBmio (a3 ['mbbca u
JUCIEePCHOCTh. BiusHMe KpUBU3HBI MOBEPXHOCTH HA BHYTPEHHEE JaBlieHHE Tel (ypaBHEHHE
Jlarmnaca). IToBepxHocTHast sHEprUs U paBHOBecHbIe Gopmbl Teu. [Ipunuun ['m66ca-Kropu. 3akon
Bynbga. Kanumnspusie siBnenus (ypaBHenue JKiopeHa), UX poJib B MPUPOAEC U TEXHOJIOTHU.
Metoapl  ompezneneHUss OBEPXHOCTHOI'O HATSDKEHUS. 3aBUCUMOCTb  TEPMOAMHAMHUUYECKOM
PEaKIMOHHON CIIOCOOHOCTH OT AUCIIepcHOCTH. YpaBHeHue KenbBuHa. BausHue aucnepcHocTy Ha
PacTBOPUMOCTh, KOHCTAHTY PABHOBECHSI XUMHUECKOW Peaklny, TeMuepaTypy (pa3oBoro nepexoja.

[lonydyeHnue nucHepcHbIX cucteM. MeTonbl AucneprupoBanus. YpaBHenue PeOunaepa s
paboThl AMCHEpTrHpOBaHUA. AJCOPOIMOHHOE MOHMXKEeHHe MpoyHocTu (ddext Pebunaepa).
I'omorennass u rereporeHHas KoHJeHcanus. MetactabmibHoe coctosHue. JHeprus ['ub0ca
o0Opa3oBaHMs 3apOJIbIa HOBOU (a3bl, KPUTHICCKUH panuyc 3apoabpiiia. [[Be ctagum oOpa3oBaHUs
HOBOM (ha3zpl. CBS3b KUHETHUKU O0pa3oBaHHMS HOBOW (pa3pl C MEpechIeHHEeM. YTpaBiCHHE
JUCIEPCHOCTBIO TPU TOMOI€HHOM KOHAeHcauuu. [Ipumepbl MmonydeHHsl JUCHEPCHBIX CHUCTEM
MeToIaMu (PU3UYECKON U XMMHUECKON KOHACHCAIUH.

Pasnien 3. AncopOuuoHHbIE paBHOBECHS

Knaccudukanmss MexaHusmoB ancopOuuu (pusznueckas aacopOuus, XemocopOouws u
noHooOMeHHast aacopbuus). [Ipupona amcopOMOHHBIX CHil. OCOOEHHOCTH COCTaBIISIONIUX CHJI
Ban-gep-Baanbca (OpHMEHTALlMOHHBIX, WHAYKLIHMOHHBIX M JTUCHEPCHUOHHBIX) IPU aJCOPOLHUU.
VYpaBHeHHE A7 MOTEHLMAIBHONW SHEPTrUU B3aUMOJCHCTBUS aToMa (MOJIEKYIbl) C MOBEPXHOCTHIO
Tena.

AzcopOiusi ra3oB M MapoB Ha OJHOPOJHOM MOBEpXHOCTH. 3akoH I'eHpu. YpaBHeHHE
M30TEPMBl MOHOMOJIEKYJSIpHON ancop6uuu Jlenrmiopa u ero aHanu3. OmnpejeneHue KOHCTaHT
3TOro ypaBHeHHs (inHeiHas ¢opma ypaBHeHus Jlenrmiopa). YpasHenue ®peiinanuxa. Teopus
MOJIMMOJIEKYJISIpHOM  afcopbimu bpynayspa, Ommera, Temnepa (BOT), ypaBHeHune u30TEepMBbI
azcopbuuu, ero ananus. Jluneitnas popma ypaBHenus bOT u pacuer ero koncrant. Onpenenenue
yAeNbHOU 1oBepxHOoCcTU MeToaoM bOT.

AzcopO1yst ra30B M NapoB Ha MOPUCTBIX MaTepuaiax. KomuuecTBeHHblE XapaKTepUCTUKU
MOPUCTBIX MarepuasioB. [lopucTble Tena KOPHYCKYJISPHOM, KPUCTAJUIMYECKOM M TyOdaToi
CTPYKTYpbI, MeToJIbl uX monyuyeHus. Knaccuduxauus nop mo JlyOMHMHY M ee B3aUMOCBS3b C
TEOPHUSIMU aJCOPOITUH.

Teopus xanwIsspHON KoHJeHcauuu. KanummisspHO-KOHAEHCAlMOHHBIA TucTepe3uc. Pacyer
MHTErpanbHOM U 1uddepeHanbHOi KpUBBIX pacnpesiesieHus o0bema nop 1no pasmepam.

OcobeHHocTH aacopOLMKM Ha MHKPOMOPUCTBHIX MaTepuanax. IloTeHuumanbHas Teopus
[Tonstau. AncopOImoHHBIN MOTEHITMA. XapakTepucTrHieckas KpuBas agacopomuu. TemmeparypHast
WHBapUAHTHOCTh U ah(PUHHOCTH XapaKTEPUCTHUECKUX KPpHUBBIX. OO0OIIEHHOE ypaBHEHNUE TEOPUHU
JlyouHuHa O0OBEMHOIO 3arlOoJHEHHs] MUKPOIOp, YaCTHBIE Cllydad 3TOr0o ypaBHEHHUsS (ypaBHEHHE
HNybununa-PagymikeBuua). AacopOIust ra3oB U MapoB B XMMUYECKON TEXHOJIOTUH.

AncopOuusi MOBEPXHOCTHO-aKTUBHBIX BenlecTB. Biusgnue crtpoenuss monekyn [IAB nHa
MOBEPXHOCTHYIO ~ aKTUBHOCTh, mpaBmio Jlokno-Tpaybe. 3aBUCUMOCTH IOBEPXHOCTHOTO
HaTSKEHHMsI OT COCTaBa pacTBopa IpH coOitoneHuu 3akoHa ['eHpu u ypaBHeHus Jlenrmiopa.
VpaBuenue  IlumkoBckoro.  YpaBHEHHMS ~ COCTOSIHMSL — ra3000pa3HBIX — MOBEPXHOCTHBIX
(amcopOIMOHHBIX) TJIEHOK. THIBI MOBEPXHOCTHBIX IUIEHOK M OMPEJENIEHHE UX XapaKTEePHUCTHUK.
Becwr Jlenrmiopa. ®akTopbl, ONpeNeNsone arperaTHOe COCTOSIHHE aJICOPOLIMOHHBIX IICHOK.
Onpenenenre CTpOeHUs aICOPOIIMOHHOTO CIIosl U pa3MepoB Mosiekyn [TAB.
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Pazpnen 4. DnexTpudeckue sIBJICHUS Ha IOBEPXHOCTH

JIBoitHoi1 snexktpuyeckuii cioi ([IC), mexanusmbl oOpazoBanust J[DC. CooTHomeHus
MEX/y 3JEKTPUUECKUM IOTEHIMAIOM M NOBEPXHOCTHBIM HaTskeHHeM (ypaBHeHMs Jlunmmana).
DNeKTpOKANWUIIPHBIE KPUBBIE U onpeneneHue napamerpoB [I9C 1o 3TuM KpUBBIM.

Oo6mue npencravinenus o teopusix ctpoeHus JIC. Teopus ['ym — Uenmena. YpaBHeHHE
[Tyaccona-bonbumana nist quddysnoi yactu JI9C u ero pemenue. Tommunaa quddy3Horo cios
Y BIUSHUE HA HEe Pa3IM4YHBIX (akToOpoB. J[BOiHOI 3nekTpuyeckuii cioit mo teopuu lllTepHa,
nepesapsiaka nmosepxHoctu. [Ipumepsr o6pazoanus J19C. Muneisl 1 UX CTpOSHHUE.

UeTblpe BHJIa DSIEKTPOKUHETUYECKHUX SIBJICHUN. OJIEKTPOKUHETUYECKHN MOTEHIHAI H
BIIUSIHUE Ha HEro pa3InyHbIX (akTopoB. YpaBHeHue ['enpmrombia-CMoIyX0BCKOTO I CKOPOCTH
MepeHoca Mpu 3EKTPoocMoce U ekTpodopese. I EeKTsl, He yIUTHIBAEMBIE STUM YpaBHECHHEM
(OBEpXHOCTHAS MPOBOJIMMOCTD, INEKTPOPOpETHIECKOE TOPMOKEHHUE, pelaKCallMOHHbIN 3P deKT).
[IpakTHueckoe NCIOIb30BaHUE IIEKTPOKUHETUYECKUX SBJICHUM.

Paznen 5. KuHernueckue cBOMCTBA IUCIEPCHBIX CUCTEM

OCHOBBI CEIMMEHTALIMOHHOIO aHaIM3a. CBsA3b CKOPOCTH OCAXKJEHUS YACTHULL C UX PA3MEPOM.
YcnoBusa cobmogenus 3akoHa Crokca. CeAMMEHTAMOHHBIA aHAINU3 MOJMHUIUCIEPCHBIX CHUCTEM.
KpuBas cemumentauuu. Kpuble pacrpeneneHus 4acTull MO paguycaM. ODKCIEpUMEHTaJIbHbIE
METO/bl B CEAUMEHTALIMOHHOM aHaJIN3e.

MonekynsipHO-KUHETHYECKass NpupoAa OpoyHOBCKoro jaBikeHus. CBs3b  MeXAy
CPEIHEKBAaAPATUYHBIM CIBUIOM 4acTull U Kodddumumentom muddysun (3akoH DiHIITEHHA-
CMonyxoBCKOro). DKCHepUMEHTalbHas IpoBepKa 3akoHa OWHIITEHa-CMOIYyXOBCKOTO.
CrnenctBust U3 TeOpUU OPOYHOBCKOTO JIBHKEHUSI.

CenumeHTanimoHHO- AU Y3UOHHOE paBHOBECHE, TUIICOMETPUYECKUIA 3aKOH.
CenMMEHTALIMOHHAS] YCTOMYUBOCTD TUCIIEPCHBIX CUCTEM.

Pasznen 6. ArperatuBHas ycTOMYMBOCTD M KOATYJISIUs AUCTIEPCHBIX CUCTEM

OO01ue BoNpochl YCTOWYUBOCTU JUCHEPCHBIX cucTeM. CelMMEHTallMOHHAs U arperaTuBHas
ycroitunBocTu cucteM. JInopunabHble U THOPOOHBIE CUCTEMBI: CaMOIIPOU3BOJIbHOE 00pa3oBaHUE
OMHUX W HEOOXOAMMOCTh cTabuim3amuu Jpyrux. Kputepuil JIHOQMIBHOCTH CHUCTEM IIO
Pebunpepy-1lykuny.

JInodpuneHele gucnepcHble cuctembl. Kiaccudukamuss u  oOmas XapakTepHUCTUKA
MOBEPXHOCTHO-aKTHBHBIX BEHIECTB. TepMOAMHAMHKA UM MEXaHHU3M MHIIEIUI000pa30oBaHUsl.
Crpoenne munemnn [TAB. Comobunuzanus. OcHOBHbIE (akTOphI, BIUSIOLIME HA KPUTHUYECKYIO
KoHIeHTpanuto Munennoodpasoanus (KKM). Meroast onpenenenuss KKM. ITpumenenue ITAB.

JInoobusle qucnepcHble cucTeMbl. akTOphl YCTONUUBOCTH THMO(OOHBIX cucTeM. bricTpas
1 MeJyIeHHas koarynanus. Kunernka koarynsauuu no CMonyxoBckoMy. OnpeneneHue CKOpoCcTH U
BpPEMEHH MOJOBUHHOM KOAryasiuu. 3aBUCUMOCTb YHUCJIa YACTULL PA3HOTO MOPSAIKA OT BpEMEHHU.

OcHoBHble TONOXeHUsT Teopuu [lepsruna, Jlanmay, ®epses, OsepOeka (IJIDO).
PacknuHuBarolee 1aBjieHue U €ro COCTaBISAIONINE. DHEPrHsl JIEKTPOCTaTUYECKOTO OTTAIKUBAHUS
IIPU B3aUMOAEUCTBUM clab03apsKEHHBIX MOBEpXHOCTeH. Cuibl U Heprus nputskeHus. Obuiee
ypaBHEHHME JMJII DHEPrHMM B3aUMOJEHCTBHUS JUCHEPCHbIX dYacTull. lloTeHIuaibHble KpUBbHIE
B3aMMOJICHCTBUS YacTUIl B MOHOCTAOMIM3UPOBAHHBIX TUCHEPCHBIX cucTemax. [loTeHIManbHBIHA
Oappep M €ro 3aBHUCHUMOCTH OT TOJNUIMHBI AUQdy3HOro cios. Koarymnsaius B mepBoM U BTOPOM
MUHUMYyMax. HeWTpanuzannoHHass W KOHIIGHTpalMOHHas Kkoarymsius. [lopor ObicTpoit
koarymsnun. [IpaBuno Ilynene-I'apau. 3akon [epsiruna. CtaOunusamusi ITHUCIIEPCHBIX CHUCTEM
BbICOKOMOJEKYIApHbIMU coeauHeHusiMu (BMC) u [TAB. Meronbl 04MCTKH TPOMBIIUICHHBIX U
OBITOBBIX CTOKOB, OCHOBaHHbIE HA U3MEHEHUH arperaTUBHON U CEIMMEHTAIlMOHHON YCTOWYUBOCTH
JUCTIEPCHBIX CHCTEM.

Paznen 7. CtpykTypooOpa3oBaHue U CTPYKTYPHO-MEXaHUYECKUE CBOWCTBA AUCIIEPCHBIX
CUCTEM

Tunsl  cTpykTyp, oOpa3yrommxcs B  arperaTUBHO-YCTOMYHMBBIX U arperatuBHO-
HEYCTOMYMBBIX JIUCHEPCHBIX cucTeMax. JKUAKOKPUCTANIMYECKOE COCTOSHUE arperatuBHO-
YCTOMYHBBIX AUCHEPCHBIX CUCTEM.
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Bo3nukHOBeHHE OOBEMHBIX CTPYKTYp B arperaTMBHO-HEYCTOWYMBBIX  (JHMO(POOHBIX)
JIMCTIEPCHBIX CUCTEMaX. B3amMOCBS3b MEXIYy BHUIOM MOTEHIUAIBHOW KPUBOM B3aMMOACHCTBUS
yactul (1o teopuu JIPO) u THIOM BO3HHMKAIOUMX CTPYKTYp. KoarynsnuoHHO-TUKCOTPOIHbBIE U
KOH/JIEHCAallUOHHO-KPUCTAJUIN3Aal[MOHHbIE CTPYKTYpHI. Ilepexon onHux cTpykTyp B apyrue. Teopus
CTPYKTYypoOOpazoBaHusi ((PU3MKO-XMMHUYECKash MEXaHHMKa) KaK OCHOBAa TMOJYYCHHS HOBBIX
MaTepHuaoB.

Peonornueckuii Meton uccieqoBaHMsI AUCHEPCHBIX cucTeM. OCHOBHBIE TOHATUS MU
nJeanbHble 3aKOHBl PEOoJOrHHu. MojaenupoBaHUE pEOJIOTMYECKUX CBOWCTB Teln. Mogaenb
Makcaenna, mojaenb KenpBuna-®oiirra, Mmoaeibs bunrama.

Knaccudukanusa AMCIEPCHBIX CUCTEM IO  CTPYKTYpHO-MEXaHHYECKHMM  CBOICTBaM.
HploTOHOBCKME M HEHBIOTOHOBCKHUE >KUIKOCTH. [lceBnomnacTuueckue U AUJIATaHTHBIE JKUKOCTH
U TBepAooOpa3Hble Tena. BI3KOCTh KUAKUX arperaTMBHO YCTOMYMBBIX JTUCIEPCHBIX CHUCTEM.
VYpaBuenust OiiHmreiina, Ilraynunrepa, Mapka-Kyna-XayBunka. Peonormueckue cBoiicTBa
CTPYKTYPUPOBAHHBIX KHUJIKOOOPA3HBIX U TBEPIOOOPA3HBIX CUCTEM.

8. 3akiiroueHue

[loBepXHOCTHBIE SIBJIEHUS U IUCIIEPCHBIE CUCTEMBI B XUMUYECKOU TexHonoruu. Komionanas

XUMHS M OXpaHa OKPYKAKOLIEN CPEbI.

4. O0beM y4eOHOH JUCHHUIJIMHBI

B 3aueTHBIX B akagem.

Bunet yueGHoi paboThl eIMHULIAX yacax
O0mas TpyA0eMKOCTb JUCIUILIHHBI 110 Y4eOHOMY IVIaHY 5,0 180
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 1,78 64
Jlexuunu (Jlek) 0,89 32
JIaboparopusbie 3austus (JIab) 0,89 32
CamocrositesibHas padora (CP): 2,22 80
KonrtaktHas camocrositensHast pabota 999 -
CamocTosiTenbHOEe U3YUYEeHHUE PA3/IeTIOB JUCITUTLIMHBI ’ 80
Bua koHTpoOJA:
DK3aMeH 1,0 36
KonTakTHas paboTa — mpoMeKyTo4Hast aTTECTALIUS 10 0,4
[TonroToBka K SK3aMeHy ' 35,6
Bua uTOroBoro KOHTpoOJIS: IK3aMeH

B 3auerHbIX B actp.

Bunel yue6HoI paboThl eANHULAX yacax
OO01mast Tpy10eMKOCTb IMCUMILUIMHBI 0 Y4eOHOMY IJIAHY 5,0 135
KonTakTHas paboTa — ayAuTOPHbIE 3aHATHUS 1,78 48
Jlexruu (JIek) 0,89 24
Jlaboparopubie 3austus (J1ab) 0,89 24
CamocrositesbHas padora (CP): 2,22 60
KonrtaktHas camocrositenbHas pabora 922 -
CaMocTosTENbHOE U3YUYEHUE PA3AETIOB TUCIUIUIUHBI ’ 60
Bua koHTpoOJIA:
DK3aMeH 1,0 27
KonrtakTHas paboTa — mpoMexyTO4YHast aTTeCTalHs 10 0,3
IToAroTOBKA K SK3aMEHY ' 26,7
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Bupa uToroBoro KOHTpoJIs: ‘ JK3aMeH

AHHOTanuA padoyeil NpOrpaMmbl AHCUUIIMHBI
«IIpoueccsl 1 annapaTbl XuMu4Yeckoi Texnojaorum» (b1.B.11)

1. Hesib AUCHUILUINHBI - BMECTE C KypcaMU O0IIel XUMUYECKON TEXHOJIOTUH, XUMUYECKIX
MIPOIIECCOB M PEAKTOPOB H JIP. CBSI3aTh OOLICHAYUHYIO U OOIIEHHKEHEPHYIO MOATOTOBKY XUMUKOB-
TEXHOJIOTOB Ha OCHOBE M3Y4YEHHS OCHOB THAPABIMYECKHX, TEIJIOBBIX W MaccOOOMEHHBIX
MPOIECCOB XMMUYECKOH TEXHOJOTMH, YTO HEOOXOJMMO IpPH IOATOTOBKE CIELUAINUCTOB II0
JAHHOMY  HAalpaBJICHMIO [  HAY4YHO-UCCIIEOBATENbCKOM,  pacdyeTHO-aHATUTHYECKOH,
IIPOU3BOJICTBEHHON U IIPOEKTHO-TEXHOJIOTUYECKON AESTEIbHOCTH.

2. B pe3yabrare wu3ydYeHHsl JAUCHMIUIMHBI O0ydYalolMiicas 1O NporpaMmme
0akajiaBpUAaTAa 0JIKeH

Obaadams cnenyromumu oomekynbTypHbiME (OK), obmenpodeccuonanbapiMu (OITK) u
npodeccnonansubivu (I1K) koMneTeHIUsIMHU:

TOTOBHOCTBIO MPUMEHATh (PYyHIAMEHTAIbHbIE MaTEMaTHUECKHUEe, €CTECTBEHHOHAY4YHBbIE U
o0IenHKeHepHbIC 3HaHUS B podeccroHanbHol aestenbaoctu (OIMK-3);

CIIOCOOHOCTBIO COYETATh TEOPHIO U MPAKTUKY IS pelicHUs HHKeHepHbIX 3a1a4 (OT1K-4);

TOTOBHOCTBIO  HCITOJIB30BaTh  METOJBI MOJCIMPOBAHUS TIPU TPOTHO3UPOBAHUU U
ONTHMHU3AIMYA TEXHOJOTMYECKUX TMPOLECCOB M CBOWCTB MAaTEpHUaloB, CTaHAAPTH3ALUU H
ceprudukaimu Marepuainos u nporeccos (I1K-3);

TOTOBHOCTBIO YYacTBOBaTh B pa3paboTKe TEXHOJIOTMYECKUX MPOIECCOB MPOU3BOJICTBA U
00pabOTKH MOKPHITUH, MATEPUAIOB U M3JCIUN U3 HUX, CHCTEM YIPABICHUS TEXHOJIOTHYCCKHMH
nponeccamu (ITK-9);

FOTOBHOCTHIO paboTaTh Ha OOOPYJOBAHMM B COOTBETCTBUM C IIpaBWIAMU TEXHUKHU
0€30MacHOCTH, MPOU3BOJICTBEHHOW CAHUTAPHH, MOKAPHON 0E30MacCHOCTH U HOPM OXPaHbI Tpya
(TIK-12);

CIOCOOHOCTBIO ObOecreunBaTh 3(PPEKTUBHOE, IKOJIOTMUECKH W TEXHUYECKH Oe30IMacHoe
MIPOM3BOJICTBO HAa OCHOBE MEXaHHM3allMd M aBTOMAaTH3allMM IPOU3BOJCTBEHHBIX IPOIIECCOB,
BBIOOpA W JKCIUTyaTallk 0O0OPYAOBAaHUS M OCHACTKU, METOJOB W MPHUEMOB OpPTraHU3AlMU TPyAa
(TIK-15);

3HaThb!

— OCHOBBI TEOpPHM IE€peHOCa HMIyJbCa, TEIUIa W MAacChl; MPUHLIMIBI (PU3NYECKOTO
MOJIETTUPOBAHUSl TPOIIECCOB; OCHOBHBIE YpPaBHEHHS IBUKCHMS JKHIKOCTEH; OCHOBBI TEOPUU
TeIUIoNepeiadl; OCHOBBI TEOPUM Maccollepe/ladyl B CHUCTEMax CO CBOOOJHOM M HENOABMKHON
rpaHuniell pasgena (asz; TUMOBBIE MPOLECCH XMUMHUYECKOW TEXHOJIOTHH, COOTBETCTBYIOIIHE
anmapaThl U METOJIBI UX PacyeTa;

— METOABI  TIOCTPOGHHUS  OMIUPHUUECKUX M  TEOPETUYECKUX  MOJENed  XUMHUKO-
TEXHOJIOTUYECKHUX MPOLIECCOB;

— OCHOBHBIE MPUHIIUIIBI OPTAaHU3AIUH MPOIIECCOB XUMUYECKON TEXHOJIOTHH.

Ymern:

— ONpEeNeNsITh XapakTep ABWKCHHUS JKUAKOCTEH W Ta30B; OCHOBHBIC XapaKTEPUCTUKH
MPOLIECCOB TEIJIO- U Maccolepefayun; pacCUMThIBaTh MapaMeTpbl U BBIOMpATh amnmaparypy Uis
KOHKPETHOT'O TEXHOJIOIMYECKOT0 IIPOLECCA;

— PACCUMTHIBATH OCHOBHBIC XapaKTEPUCTHKH XHMHKO- TEXHOJOTHYECKOTO IpoIecca,
BBIOMpATH PallMOHATEHYIO CXEMY.

Baanern.

— METOJIaMH TEXHOJIOTUYECKUX pPAacyeTOB OTACNbHBIX Yy3II0B M JeTaliell XUMHYEeCKOTrO
000opyI0BaHUS;
— METOJlaMH  ONpPEJENCHHUS]  PANHUOHAIBHBIX  TEXHOJIOTHYECKUX  PEXKUMOB  PaOOTHI
000opyI0BaHUS;
— MeTOJlaMH aHalu3a M pacyeTa MPOILECCOB B NPOMBIIUICHHBIX ammnaparax, BbIOOpa HX
KOHCTPYKLIMH, ONPeIeTICHHs] TEXHOJOTUYECKHUX MoKa3aTenel padoThl anmnapaTosB.
3. KpaTkoe coaep:kaHue JUCHHUILIAHBI
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Pa3nea 1. 'mapoauHamMuyeckue nNpouecchbl M annaparbl XUMHYeCKOM TeXHOJIOTHH.
1.1. Brenenue B quctumianHy. OCHOBHBIE OHATUS U ONPEACICHHUS.

[Tpeamer muctummnabl «IIpoleccsl U anmapaTsl XUMHUYECKOH TexHoJaorumy». Kimaccupukarms
npoueccos. HenmpepeIBHBIE U IEPUOANYECKUE, CTALIMOHAPHBIE M HECTALIMOHAPHBIE IIPOLIECCHI.

OcHOBHBIE 3aKOHOMEPHOCTH ITPOLIECCOB U OOIIME MPUHIUIIBI pacyeTa anmnapaToB XMuMHU4ECKON
TEXHOJIOTUH.

Kunxoctn u rasel. Knaccudukamus sxuakocredd. WneanbHas xuakocTh. KarenpHble H
ynpyrue kuakoctd. Cuiel, AEUCTBYIOIME B JKUAKOCTH: MAacCOBBIE M IIOBEPXHOCTHBIE.
HanpspkeHns B KUAKOCTAX U ra3ax (TaHI'€HLUAIbHbIE 1 HOpMaJibHbIE). CBONCTBA KUKOCTEM.

Mognens HenpepbIBHOH cpelibl. [loHsATHE hr3nueckoro 3eMeHTapHoro oobema.

1.2. OcHOBBI TEOpUU NEPEHOCA.

OCHOBBI TeOpUM SBJICHMH MEpeHoca: aHAJIU3 MEXaHU3MOB, MOJEIHMPOBAHUS U pa3pabOTKU
0000IIEHHBIX METOAOB pacueTa THPOMEXaHHUECKUX, TEIUIOBBIX U MAaCCOOOMEHHBIX IPOLIECCOB H
anmnapatoB. (DOEHOMEHOJIOTMYECKHME 3aKOHBl IIEPEHOCA HMIIYJbCa, MAacChl M JHEPIUH.
MonexkysipHbli W KOHBEKTHBHBIM mepeHoc. OOmue 3aKOHOMEPHOCTH THIPOJUHAMUKH,
TEeIUIoNEepelaul U Maccolepenayn. B3auMocBsA3p 3TUX NPOLIECCOB B MPOMBILUIEHHOH anmnaparype.
Ponb sBieHuni nepeHoca npu XUMUYECKUX IPEBPALLICHUSIX.

MarepuanbHble U SHEpreTUYecKHe (TeIuIoBble) OanaHChl; ONpeIeIeHNe MaCCOBBIX MIOTOKOB U
JHEPreTHYECKUX 3arpar. YCIOBHS pAaBHOBECHS M ONPEACICHUE HANPABJICHUS IPOLECCOB
nepeHoca. OOmMii BUJ ypaBHEHHUH CKOPOCTH IPOLIECCOB; ABMIKYILIME CHUJIbI U KHHETHYECKHE
KodppunmeHTsl. JIumMuTHpyromume craaum.

1.3. 'mapocraTuka.

Huddepenunanpaple  ypaBHEHHS paBHOBecHst Oiinepa. [lokosimasicss >KHUAKOCTh TIOA
neiictBueM cuibl TspkecTH. OCHOBHOE ypaBHEHHME T'MIpOCTaTHKU. [IpakThyeckue NpuioxeHUs
OCHOBHOT'O YPaBHEHMSI TUAPOCTATUKH.

1.4. I'mopoauHaMuka.

bananc cun npu IBHKEHUM BSA3KOW HEC)KMMAEMOM >KMIKOCTH. YpPaBHEHUE HEPa3phIBHOCTH
(crmomHOCTH) TOTOKA. Y paBHeHne HaBbe-CTokca 1 ero pu3muecKuil CMbICI.

ITonoGHoe mpeoOpa3oBanue ypaBHeHus: Habbe-CTokca. be3pa3MepHble mepeMeHHbIE -
KpUTEpUU TUApPOAWHaAMUYecKoro moaobus (Dinepa, Pelinonbaca, ®pyna, TOMOXPOHHOCTH), UX
¢u3nyeckuil cMpIci; apameTpuueckue kputepuu. KpurepuaiabHoe ypaBHEHHE JIBUKEHUS BSI3KOM
AKHUJKOCTH.

VYpaBHeHHe JBUXKEHUs Oiiepa. ODHepreTMYecKuil OalaHC CTAalMOHAPHOTO JIBUXKEHMS
NJCATbHON KUAKOCTH. YpaBHEHHE DbepHyumM Uil MAcanbHOM W peabHOM KUAKOCTH. Ero
MPAKTUYECKHE TPHIOKEHHUs (UcTeueHue sxkuakoctei, TpyOka Iluro-lIlpanaris). I[IpuHuumns!
U3MEpEHUs  CKOpOoCTe M pacXoJOB  KHJAKOCTU  JIPOCCENbHBIMM  NpUOOpaMH U
ITHEBMOMETpUYECKUMHU TpyOkamu. OrpeneneHne pacxog0B MpU UCTEUEHHUU KHUIKOCTEH uepes
OTBEPCTHS WJIM HACAIKHU.

I'mapoarHaMHUUECKUe PeKUMBI ABHXKEHHSI AKUIKOCTEN: JJaMUHAPHBIN U TypOyJIEHTHBIH.

Uucno PeiHonbaca W ero KpuUTHUECKHE 3HAuyeHHsA. MexXaHu3Mbl JIAMUHApHOTO U
TypOynenTHoro teueHuil. [lonsrtue TypOynentHocTH. IlpeacraBieHus O THIPOAMHAMHUYECKOM
MOTPAaHUYHOM CJIO€ MPH TEYEHHUH 110 TpyOaM M KaHalaM U IpU 00TEKaHUHU TeJl.

Pacuer nuamerpa TpyOOIpPOBOJIOB M amlapaToB; BEIOOpP CKOPOCTE MOTOKOB M ONTUMAIBHOTO
nuameTpa TpyOOoIpoBOIOB.

Pacnipenenenue ckopocTedl Mo paauycy TpyObl MOCTOSHHOTO CEYEHHs IPH JIaMUHApHOM
CTallMOHAPHOM TEUEHUHU.

Teuenne B TpyOax m kaHanmax. Omnpeaemnsiomuii MONEPEUHbIM pa3Mep MOTOKa B KaHalax
MIPOU3BOJILHOW (OPMBI: THAPABINYECKUH pajuyCc, SKBUBAJEHTHBIH nuamerp. ['uiapaBnuueckoe
COIIPOTHBIIEHUE NIPH TEYEHHUHU >KUJKOCTEN U razos. Pacuer nmoreprs Ha TpeHue (ypaBHeHue Jlapcu-
Beiicbaxa) u Ha wMecTHble compoTuBieHHs. COOTHOIIEHHS W HOMOTpaMMbl JJis pacyeTa
KodpuMeHTa TpeHus. 3aBUCUMOCTH MEXIY pacxo/0oM U mepemnagoM JaBieHus. Pacuer Hamopa
JUIS TIepeMeILeHHs )KUIKOCTeH uepe3 cucteMy TpyOOoIpoBOJIOB U aIlapaToB.

1.5. Ilepemenienne sKUIKOCTEH.
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[lepemerienue >KUAKOCTEH C IMOMOIIBIO MAaIlMH, MOBBILAIOMKX JaBieHue. OObeMHbIe
(moprrHeBbIe, POTAMOHHBIE W Jp.) W JWHAMHUYECKHE (IIEHTPOOEKHBIE, OCEBBIE W JIp.) HACOCHI.
OcHoBHBIE TapameTpsl pPa0OThl THIPABIMYECKAX MAIIMH: MPOU3BOJUTEIBHOCTh, HAIOp,
mortnHocTh, KII/I.

Pacuer nHanopa u motpeOisieMoil MOLTHOCTH; MOAOOp ABHMrarens K Hacocy. OmperencHue
JIOTTYCTUMOM BBICOTHI BCachbIBaHUS. SIBJIeHNE KaBUTALIMK U €r0 MPeJOTBpaIlCHHUE.

OcobeHHoctu paboThI, COMOCTABICHHE U 00JaCTH MPUMEHEHHS OCHOBHBIX THIIOB HACOCOB -
LEHTPOOEKHBIX, MOPIIHEBBIX (IUTyHXKepHbIX) U ap. CBsa3p Hamopa, Momuoctu u KIIJ c
MIPOU3BOIUTENIFHOCTRIO (XapaKTepUCTUKU HacocoB). PaboTra HAacocoB Ha ceTb M WX BBIOOD;
peryiupoBaHue MPOU3BOIUTEIHLHOCTH.

Pa3nea 2. TenJioBble mpouecchl M annapaTbl XHMHYECKOH T€XHOJIOTHH.
2.1. OcHOBHBIC IOHATHS U ONPEICNICHUS B TeIIonepeaaye.

OCHOBHBIE TEIJIOBBIE MPOIECCHl B XMMHUYECKOW TEXHOJOIMM: HarpeBaHUE M OXJIAXJEHUE,
KOHJICHCAIIMS [TaPOB U UCHIAPEHUE KUTKOCTEH.

CranuoHapHbBIi M HECTAllMOHAPHBIM NEPEHOC TEIUIOTHl. TemmepaTypHOe mojie, IpaJueHT
TEMIIEpaTyphl U TEIUIOBOW MOTOK; TEIUIoNnepeaaya U TeIiooTAaua. TeMneparyponpoBOAHOCTh —
TEIJIONHEPLIMOHHBIE CBOICTBA CpPEbl.

2.2. IlepeHoc sHepruu B popme TemaoThI.

TemmoBoii OanmaHC Kak YacTHBIA cliydall sHeprermdeckoro Oanmanca. OmpenercHHe TEeTUIOBOM
Harpy3kd amnmapata MNpud H3MEHEeHMH W 0e3 HW3MEHEHHsS arperatHoro coctosiHusa. Pacxon
TEIIOHOCHUTEIIEH.

JuddepennnansHoe ypaBHEHUE TepeHoca SHepruu B ¢opMe TemioTsl, ypaBHeHHe Dypbe-
Kupxroga 1 TeronpoBogHOCTH.

CranuoHapHBIi MEPEeHOC TEIUIOTHI Yepe3 IUIOCKHe W LUIMHApUYeckne creHku. CoueTaHue
MEXaHU3MOB IIEpEHOCca TEIIOTHI (TEMJIONPOBOIHOCTH, KOHBEKLIUHU, U3ITYUECHHUS).

KoHBekTHBHBIN ITEepeHOC TEIUIOTHL. be3pa3smepHsle nepemennbie — uncia Hyccensra, 1lekie,
[Ipannras, I'pacroda, Dypwe. Pacuer k0dQPUIIMEHTOB TEMIOOTAAYH MPH BBIHYKIECHHOU U
€CTECTBEHHOW KOHBEKIIWH.

TennmooOMeH mNpu W3MEHEHHMH arperaTHoro coctosiHus. Konpencamus mnapo. dopmyna
Hyccenbra. TennooOMeH pu KUTIEHUH.

PanuantHblil Tenonepenoc. B3anmHoe uznyueHue ten. PagmaHTHO-KOHBEKTUBHBIN MEPEHOC
TeI10Thl. Pacyer moTepp TEIMIOTHI ammapaTaMH B OKPY’KAIOUIYIO CpPeay M TEIJIOBOM H3O0JIALHUU.
OCHOBHOE ypaBHEHHE TEILIONEPENAYUN.

2.3. Temonepeiaya B MOBEPXHOCTHBIX TEINIOOOMEHHUKAX.

Tennmonepenaua B TOBEPXHOCTHBIX TEMJIOOOMEHHUKAX. AJJIMTUBHOCTh TEPMHUYECKUX
conpotuBieHuil. CpenHss ABMKYIIAs cuia Teronepenayn. OnpeneneHue cpeaHen IBUKYIIEH
CWIbl B amnmaparax pa3lIMYHbIX KOHCTPYKUMHU. B3anmHOe HampaBiieHHE — JIBHXKCHUS
TerioHocuTeneil. PacueT moBepXHOCTH TEMI00OMEHHUKOB.

CrocoOpl  TOABOJAa Y OTBOJA TEIUIOTHI B XHUMHUYECKON TexHomoruu. TpeGoBaHus,
npenbsBiasieMble K TemmoHocuTensiM. OOorpeB BOASIHBIM IApOM, BBICOKOTEMIIEPATypHBIMU
OpPraHUYECKUMHU TEIUIOHOCUTENSIMH, TOMOYHBIMU Ta3aMu. CrocoOwl anekTpooborpea. OTBOA
TEIUIOTHI BOJOW, BO3YXOM U HU3KOTEMIIEPAaTypHbIMU TEIIIOHOCUTEISIMHU.

TemmooOMeHHBIe ammaparhl,; uXx kKiaccudukanus. OCHOBHBIE THIBI MOBEPXHOCTHBIX
TEII000MEHHUKOB (TpyOuaThle, IUIACTUHYATHIE, alapaThl ¢ NePEMENINBAIOLIIIMHI YCTPOHCTBAMU
u t1.1.) CwmecurenbHble TEMIOOOMEHHUKH: TPAJAUPHHU, KOHJCHCATOPHl CMeEIIeHus. Bwioop
ONTHMAJIbHBIX KOHCTPYKIMHM M YCIOBHUH IKCIUTyaTallMM TEIJI00OMEHHBIX amnmnapatoB. OCHOBHBIE
TEH/ICHIIUY COBEPIICHCTBOBAHUS TEIUIOOOMEHHBIX ammapaToB.

Pazgen 3. Ilpoumecchl u anmaparbl pa3iejeHUs] TOMOT€HHBIX CHCTeM (OCHOBHbBbIE
Macco00OMeHHbIe MPOLECChI).

3.1._ OcHOBHBIC IOHATHS U ONIPEJICICHUS B Maccolepeaade.

Knaccudukanus nporeccoB MaccooOMeHa. OCHOBHBIE MOHATHSA M omnpenenenus. [Iponecce
co cBOOOJHON M (PMKCUPOBAHHOW TpaHMIICH pasnena (a3 u ¢ pa3aensroniei (a3l meperopoaKoit
(MmemOpanoit). Hocurtenu u pacnpenensemMsie BemecTBa. CriocoObl BIpaykeHHs cocTaBa ¢as.
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@OU3NKO-XMMUYECKHE OCHOBBI MAacCOOOMEHHBIX IHpOIecCOB. PaBHOBECHBIE YCIOBUS H
OTpeNieJICHUE HampaBlieHHWs TiepeHoca BemectBa w3  (azer B daszy. Koaddurmmentsr
pacnpenenenus. [londarue o Macconepenaue 1 MaccooTaaue.

KonuenTpannonHoe mose, rpaJueHT KOHIECHTpPAlMU, OOMIMA M yJeNbHBIH MOTOK MAacChl.
MonexymsipHas 1uddy3us B KUAKOCTSX, razax (mapax) u TBEPIbIX TeIax.

3.2. MexaHU3MBbI [1IEPEHOCa MACCHhI.

VYpaBHEeHHE HEPa3PBIBHOCTH ISl IBYXKOMIIOHEHTHOM CUCTEMBI.

HuddepennnanbHoe ypaBHEHHE KOHBEKTUBHOTO MEPEHOCA MACChl B OMHAPHBIX Cpeax.

Juddy3noHHBIH MOTPaHUYHBINA CI10H; MPO(UIN KOHIIGHTPALUK U CKOPOCTEH B MOTOKAX.

Koaddunuentst Maccootaauun. OCHOBHBIE MOJENIbHBIE TPEACTABICHUS O MEXaHU3Me
MacCOOT/auH.

MopenupoBanrue KOHBEKTUBHOTO MaccooOMeHa. Yncna Hyccenbta, [ekne, [Ipanaris, @ypse
U Jp., UX (U3NYECKUN CMBICI, aHAJOTHHM C TEIUIOBBIM IMOJ00MEM MPUMEHHUTEIBHO K ra3am u
KUAKocTAM. Pacuer K03(QUIIMEHTOB MaccooTnayd B amnmaparax pasjidyHbIX THIIOB IO
ypaBHEHHSM ¢ Oe3pa3MepHBIMU IIEPEMEHHBIMU.

Macconepenaya. OcHOBHOe  ypaBHeHue  Maccomepenadd.  COOTHOIIEHHE — MEXIy
KodQpUIHEeHTaMH  Maccollepeayd W MaccooT[Jaud,  aAJUTHBHOCTh  JU(D(Y3HOHHBIX
conpotuBieHuil. HTeHCHUKalug Maccolepeiadydl IMyTeM BO3JIEHCTBUS Ha JTUMUTHPYIOIIYIO
CTaJIuIO.

Bnusnue  ycrnoBuit  (TemmepaTyphl, JaBlieHUS, KOHIEHTpalWid) Ha  HalpaBlIeHUE
MaccornepeHoca Ha mpuMepax abcopOIuK; MPUHIUIIBI BEIOOpa aOCOPOSHTOB.

3.3. ®azoBoe paBHOBECHE.

MatepuanbHblii  OallaHC HENPEPHIBHOTO YCTAHOBUBILIETOCS MpoOIecca IPH  Pa3IMyuHbIX
croco6ax BeIpAXKEHUSI COCTABOB (Da3 M UX pacxoJ0B; ypaBHEHUS pabOUMX JTMHUM.

[IpenenbHble KOHLEHTPALMU paclpeAeasieMoro KOMIIOHEHTa B OTJAOLIEH M M3BJIEKarolei
¢dazax I TPOTHBOTOYHBIX MPOIECCOB. MaKCHMalbHO BO3MOXKHAS CTENEHb H3BIICYCHUS,
MUHUMAJIbHBINA 1 ONTUMAIIbHBIN pacXo/bl U3BIEKaOIEH (a3bl.

3.4. Metonbl pacuéra pa3MepoB MacCOOOMEHHBIX KOJIOHHBIX alllapaToB.

Pacuer momepeyHoro ceueHus (JuaMeTpa) KOJIOHHBI, MpEAEiIbHO JOMYyCTHMas U
SKOHOMMYECKHU ONTHMAaJbHAasi CKOPOCTHU CIUIOIIHOM (a3bl.

PanmonansHbIil BEIOOP B3aMMHOTO HampaBlIeHHUsS IBUXKEHHS (a3 U OopraHu3aiuy MOTOKOB B
MaccoOOMEHHBIX ammaparax. PacueT mMaccooOMEHHBIX MPOIIECCOB M ammapaToB ISl CUCTEM C
OJTHUM pacipeziensieMbIM KOMIOHEHTOM. OCHOBBI pacyeTa BHICOThI MACCOOOMEHHBIX aIllapaToB C
HENpPEpPBIBHBIM U CTYNEHYAaThIM KOHTAKTOM (a3. /[Ba OCHOBHBIX MeTOJa pacyeTa: Ha OCHOBE
KOX(QQHUIMEHTOB Maccolepeaud M Ha OCHOBE IOHATHUS TEOPETUYECKOH CTYNEHM pa3/eNeHus.
[lonsTHe 4yucna eIUHUI] MEepeHoca M BHICOTHI €AMHMIBI nepeHoca. DakTop Maccorepenayu.
CpenHsist ABMKyIas CHiIa Macconepenadyy. BiusiHue npoaoiabHOro NepeMEINBAHNS Ha CPEIHION0
JIBIDKYIIYIO CHIIy Maccomepenauu. [lpomemypa pacuera, OCHOBaHHasi Ha OOBEMHBIX
korpduureHTax Macconepenauu. ['padudyecknii u aHaNTUTHYECKUN METO/IbI pacyera.

Pacyer BBICOTBI MaccOOOMEHHBIX amNmapaToB €O CTYNEHYaThIM KOHTAKTOM  (a3.
D¢ dextuBHOCTS cTyneHH 1mo Mbopdpu. CBszp yMcnaa eauHHIl nepeHoca u jokanbHoro KITJI
cTtynneHu 1o Mbpspdpu. UucneHHBIH pacdeT «OT CTYNEHH K CTYNEHH» M ero rpaduueckas
MHTEpIpEeTalys C UCIOJIb30BAaHHUEM «KWHETHMUYECKOW JTUHMMY». Y4eT CTpYKTypbl notokoB u KITJI
tapenku. OCOOEHHOCTH pacueTa TapeiabyaTbiX KOJOHH Ha OCHOBE IOHSTHUS TEOPETHUYECKOM
Tapenku. Yucio NeHCTBUTENbHBIX U TEOPETUYECKHUX Tapenok. D(PPEeKTUBHOCTD TapesIKH.

PanmonanbHbIil BEIOOP B3aMMHOIO HampaBieHUs IBUXKEHHS (a3 U OopraHu3alvd MOTOKOB B
MaccOOOMEHHBIX amaparax.

3.5. AGcopbuus.

OOme OPUHIUMBI YCTPOWCTBA M KIacCH(UKALuUs ammaparoB [Uii MacCOOOMEHHBIX
MPOLIECCOB B cucTeMax '"ra3(map)-kuakocts". OCOOeHHOCTH KOHCTPYKIHiIT abcopOepoB.

OcHOBHBIE THITBI M 00J1aCTH TPUMEHEHUs aOCOpOEpOB: HACATOUHbIE U TapeIbyaThle KOJOHHBI,
anmapatbl CO CIUIOIIHBIM UM CEKIIMOHUPOBAHHBIM 0apOOTa)XKHBIM CIIOEM, ammapaTbl C
JUCTIIEPIUPOBAHUEM JKUKOCTH.
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Cxembl  abCOPOIIMOHHO-IECOPOLIMOHHBIX  YCTAaHOBOK C  BBIIEJIEHHEM  H3BICYEHHOTO
KOMIIOHEHTa M pereHepamnueii adcopOeHTa (mecopOmueil Tpu TOBBIIIEHHON TeMIlepaType,
IIOHM>KEHUEM JIaBJICHUS, OTJYBKOW HHEPTHBIM HOCUTEIIEM).

3.6. Juctunnsaims. Pextudukanus.

Paznenenne TUCTHIUIALMEH >KUAKHX TOMOTEHHBIX CMECEH M CXKIDKEHHBIX ra3oB; 00JacTu
MPUMEHEHUS 1 0COOCHHOCTH MPOBEICHHUS MTPOLIECCOB MPH PA3TIUYHOM JABJICHUU.

[TapoxuIKOCTHOE paBHOBECHE JUIi CUCTEM C TIOJHOM M OrPaHUYEHHOM B3aMMHOU
pacTBOPUMOCTBIO W €ro  BJIMSHUE HA  BO3MOXHOCTH  pa3lielieHHss  KOMIIOHEHTOB
TUCTUUISIIMOHHBIMU MeToJaMH. PacueT paBHOBeCHS JUIsl UeabHBIX OMHAPHBIX CMECEH.

[Ipocras u pakuroHHas MEpPeroHka; rneperonka ¢ aeduermanueil. MarepuanbHblil OanaHc,
pacyer BbIXOJa MPOJAYKTa U €r0 CPEeIHEro COCTaBa IpU NEeperoHke OMHapHBIX cMecei. Cxembl
ycTaHOBOK. TerioBbie OallaHChl U PacYeT PacXoA0B TEIUIOHOCUTENEH JIJIsl 3TUX MPOLIECCOB.

Pextudukamus. DU3NKO-XUMHUYECKHE OCHOBBI M OCOOCHHOCTH YCIOBUH TMPOBEICHHS
npoueccoB. CxeMbl YCTaHOBOK JIJIsl HETIPEPHIBHOM U MEPUOANYECKON peKTHU(UKALUKU OUHAPHBIX
cmeceil. OCOOEHHOCTH YCTPOWCTBA ammaparoB (HAcaJOYHBIX M Tapelb4aThiX KOJOHH) M BBIOOpPA
pPEeKUMOB UX paboThl mpu pekTtudukanuu (mo cpaBHeHHIO ¢ abcopOuueit). OcoOeHHOCTH
YCTpOICTBa U BapyuaHThl pabOTHI UcTIapUTeiel U 1e(paerMaTopos.

MopnenupoBaHue U pacueT MPOLECCOB M ammapaTroB MPH HEMPEpbIBHON peKTHU(UKALUU
OunapHbIXx cucteM. OCHOBBI YHCIEHHOTO M TpadoaHATUTUYECKOTO METOJO0B. MarepuanbHbIi
O6amanc. PabGoune muuuu. OmnpeneneHre MHUHHUMAIbHOTO M pabodero (rerMoBoro dwucia.
TemmoBoii OaylaHC W pacdeT PacxXolOB TEIUIOHOCUTENeH. [IpUHIUIBI TEXHUKO-IKOHOMHYECKOM
ONTUMU3AIMM TpU pacyeTe pabodero (HIErMOBOr0 4YHCIA, pa3MEpOB almaparypbl H
sHepreTudeckux 3arpar. OCHOBBI pacueTa TapeiabuaThIX W HACAAOYHBIX PEKTU(PUKAITMOHHBIX
KOJIOHH.

Paznen 4. Ilpomecchl M anmaparbl pa3JejieHHsl TeTePOreHHbIX CHCTeM (OCHOBHBIE
rUApoMexaHuyecKue mpouecchbl).

4.1. Paznienenue reTeporeHHbIx cucteM. OCHOBHBIC MOHITHS U METOJIBI.

Knaccudpukanus XuAkux U ra3oBbIX I€TEPOT€HHBIX CUCTEM: CYCIEH3UH, IMYJIbCUH, IEHBI,
IIBIIM, TyMaHbl. MaTepuanbHblii 6aaHC MPOIECCOB pa3/ieNieHHs FeTePOreHHBIX CUCTEM.

Onenka 3QQEeKTUBHOCTH U BBIOOp ONTHMAJIBHBIX MPOILIECCOB M alNapaToB AN pa3/ieieHHs
reTepOreHHBIX CMECEH.

4.2. OCHOBBI TEOPUU OCAKICHHUSL.

Paznenenue )XxUIKUX U Ta30BBIX CUCTEM B IOJI€ CUJI TsDKeCTH. Pacuer ckopocteil cBoOOHOTO
U CTECHEHHOTO OCaKJEHUS TBEPJbIX YACTHI] IApOOOpa3HOM M OTIIMYHBIX OT Hee (opM B IOJIE
CHJIBI TSDKECTH.

[Iponieccsl OTCTaMBaHWsS M YCTPOMCTBO amllapaToB pa3AelICHHUs] CYCHEH3UH, SMYJIbCUH M
npuIed. PacueT mOBEpXHOCTH OCaXIEHUS U IPOU3BOJUTEIBHOCTH OTCTOMHHUKOB. Y CTPOWCTBO U
JIefiCTBHE LIUKJIOHOB (IIPOCTBIX U OaTapeNHBIX ), TUAPOLIUKIOHOB.

4.3. TeueHue KHUJIKOCTH Yepe3 HETOIBUKHbBIE 36pPHUCTHIE U TICEB/I00KMKEHHbIE CIIOU.

3HaueHue TUAPOJMHAMUKHU 3€pPHHUCTBIX CIIOEB B Ipoleccax QUIbTPOBaHMS, TEIIO- U
MaccooOMeHa, TeTepOreHHOro katanu3a U JAp. OCHOBHBIE XapaKTEPUCTHKH JTHUX CIIOEB:
JUCIIEPCHOCTD, YAENbHasl MOBEPXHOCTb, IOPO3HOCTh, SKBUBAJIEHTHBIA nuaMeTp KaHanoB. Pacuer
TU/IPaBIMYECKOTO CONPOTHUBIEHUS CJ0s. [MApaBIMYECKOE COMPOTHUBIIEHUE CIIOEB HACaJO0K
MIPOMBIIIJIEHHBIX MAacCO- U TEINIOOOMEHHBIX ammapaToB.

Pexumpl TedyeHHsS IOTOKOB B HAaCaJOYHBIX KOJIOHHAaX. ['MIpaBIMYecKOe CONPOTHUBIICHUE,
SIBJICHUS TIOJIBUCAHUS, 3aXJICOBIBAHUS U MHBEPCUH (Pa3 ¥ pacueT COOTBETCTBYIOIINX CKOPOCTEH.

I'uaponvHamuika — TCEBJOOXKWKEHHBIX  (Kunsmux)  cinoeB.  OOnacte  NMpUMEHEHHS
nceBI00XKIKeHUs. OCHOBHbBIE XapaKTEPUCTUKH TICEBI00KMKEHHOTO cOCTOsIHUSA. [ uipaBnnyeckoe
compoTuBieHHe. Pacuer ckopocTeil IICEBJOOKMKEHHUS U CBOOOJHOIO BUTAHHUS, BBICOTHI
TICEBIOOKIKEHHOTO Cliosi. OIHOpPOIHOE W HEOAHOPOJHOE ICEeBAOOKIKeHHE. OCOOCHHOCTH
NICEBJO0KIIKEHUST TOJUANCIIEPCHBIX clI0€B. [IHEBMO- M TMAPOTPAHCHOPT 3EPHUCTBIX TBEPIBIX
MaTepUasoB.

4.4. duibTpoBaHME CYCHEH3UIM U OYMCTKA I'a30B OT IbLICH.
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CHGLII/I(bI/IKa NOBCACHHUA OCAJKOB KaK 3CpPHUCTBIX CJIOCB: CKHUMACMBIC W HCCXKHUMACMBIC

ocankd. Buagel QunpTpoBanbHBIX meperopofok. DakTopsl,

BIIHSIOLIINE

CKOpOCTh

¢unbTpoBanys. PUIBTPOBAHKE MPU MOCTOSHHONW CKOPOCTH (PUIBTPOBAHUSA. DKCIEPUMEHTAIBHOE
OIpeZieJIeHne KOHCTaHT ypaBHeHUs (uibTpoBanus. Kiaccudukanms u ycTpOHCTBO OCHOBHBIX
THUIIOB HETIPEPHIBHO M MEPUOJANIECKH PAOOTAIOMINX (GUIBTPOB U QUIBTPYIOMIUX LHEHTPUYT.

4. O0beM y4eOHOM TUCIHUTIHHBI

B 3agerHbIX B akanem.
Bunpl yaeOHoI paboThI €IMHULIAX yacax
OO0mas TPy10eMKOCTh JTHUCIUILIHHBI 110 Y4eOHOMY MIAHY 10,0 360
KonrakTHas paboTa — ayinTOpHBIE 3aHATHSA 3,56 128
Jlexuuu (Jlek) 1,78 64
[IpakTnueckue 3ansatus (I113) 1,78 64
CamocrositesbHas padora (CP): 4,44 160
KonrtaktHas camocrosiTenbHas pabora 444 -
CamocTosTenbHOE U3y4YeHUE pa3iesioB JUCLUILUIUHBI ’ 160
Buja koHTpOJIS:
OK3aMeH 2,0 12
KonTakTHas paboTa — mpoMeKyTOYHAs aTTECTALIUS 20 0,8
IToAroToBKa K 3K3aMEHY ' 71,2
Buj uTOroBOro KOHTpOJIS: JK3aMeH
B ToM umHciie o ceMecTpam:
5 cemecTp
Bunet yueGHoI paboTh B 3aueTHBIX B akagem.
eIMHULIAX yacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 5,0 135
KonrakTHas padora — ayAnTOPHBIC 3aHATHSA . 1,17 48
Jlextuu (JIek) 0,89 24
[Tpaktuyeckue 3anstus (I13) 0,89 24
CamocrositesbHas padora (CP): 2,22 60
KonrtaktHas camocrositensHast pabora 922 -
CamocTosiTenbHOE U3YUYCHHE Pa3/IeTIOB JUCITUTLIMHBI ’ 60
Bua koHTpoJA:
Ok3ameH 1,0 36
KonTtakTHas paboTa — mpoMexyTo4YHast aTTeCTalus 10 0,4
IloaroroBka K 3K3aMeHy ' 35,6
Bua uTOroBOro KOHTpOJIS: JK3aMeH
6 cemecTp
Bunsl yueOHoI paboThI B 3agerHbIX B akanem.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTb JUCIUILIHHBI 110 Y4eOHOMY IVIaHy 5,0 135
KonrTakTHas paGoTa — ayiuTOpHbIE 3aHATHUS 1,17 48
Jlexruu (JIek) 0,89 24
[Tpaktryeckue 3ansatus (I13) 0,89 24
CamocrositesbHas padora (CP): 2,22 60
KonrtakTHas camocTosTenbHas pabora 2,22 -
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CaMocToSTeIbHOS N3YUCHUC pa3aCIOB JUCHUIIIINHBI

60

Bun xoHTpoJI:

DK3aMeH 1,0 36
KonraktHas paboTa — mpoMexyTO4YHast aTTeCTaIHs 10 0,4
[ToaroroBka K 3K3amMeHy ' 35,6
Bua uTOroBoro KOHTpoOJIs: IK3aMeH
B 3agernbIX B actpon.
Bunpl yaeOHoI paboThI €IMHULIAX yacax
OO0masi Tpy10eMKOCTb JMCUMILIMHBI 10 Y4e0HOMY IJIAHY 10,0 270
KonTakTHas padora — ayIMTOpPHbIE 3aHATHSA . 3,56 96
Jlexuuu (Jlek) 1,78 48
[Ipaktuueckue 3ansatus (I113) 1,78 48
CamocrositesibHas padora (CP): 4,44 120
KonraktHas camocrosiTenbHas pabora 444 -
CamocTosTenbHOE U3y4YeHUE pa3iesioB JUCLUILUIUHBIL ’ 120
Buja koHTpOJIS:
DKk3aMeH 2,0 54
KonrtaktHas paboTa — mpoMexyTOYHast aTTECTaIHs 20 0,6
[TonroroBka K SK3aMeHy ' 53,4
Buj uTOroBOro KOHTpOJIS: JK3aMeH
B ToM umHciie o ceMecTpam:
S cemecTp
B 3aueTHbIX B actpoH.
Bunsl yueOHol paboThl eIMHUIIAX yacax
OO0mas TpyA0eMKOCTb JMCIUIIIMHBI 110 Y4eOHOMY IIaHYy 5,0 135
KonrTakTHas paGoTa — ayiuTOpHbIE 3aHATHUS 1,17 48
Jlexumu (JIex) 0,89 24
[Tpaktuyeckue 3ansatus (I13) 0,89 24
CamocrositesbHas padora (CP): 2,22 60
KonrtaktHas camocrositensHast pabora 999 -
CamocTosiTenbHOEe U3YUYECHHUE PA3/IeTIOB AUCITUTUTHHBI ’ 60
Bua konTpoJ:
OKk3ameH 1,0 27
KonrtakTHas paboTa — mpoMexyTO4YHast aTTeCTalHs 10 0,3
IloaroroBka K 3K3aMeHy ' 26,7
Bua uTOroBOro KOHTpOJIS: JK3aMeH
6 cemecTp
B 3agerHbIX B actpon.
Bunsl yueOHoI paboThI eIMHUIIAX qacax
OO0mast Tpy10eMKOCTh IMCHUILIHHBI N0 Y4eOHOMY IJIAHY 5,0 135
KonrTakTHast paboTa — ayiNTOPHbIE 3aHATHUS 1,17 48
Jlexumn (JIex) 0,89 24
[Tpaktryeckue 3ansatus (I13) 0,89 24
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CamocrositesbHas padora (CP): 2,22 60
KonTakTHas camocrositenbHas paboTa 922 -
CaMocTosTeNbHOE U3YUEHUE PA3AEI0OB AUCHUIIIMHbI ’ 60
Bua koHTpOJIA:

DK3aMeH 1,0 27
KonrtakTHas paboTa — MpoMeXyTOYHAs aTTECTAIIHS 10 0,3
[ToaroroBka K 3K3amMeHy ' 26,7
Bua uTOroBoro KOHTpoOJIs: IK3aMeH

AHHOTaN U padoyeil MPorpaMMsbl AU CHUILIMHBI
«DU3NKO-XUMHS HAHOCTPYKTYPHPOBaHHBIX MaTepuasioB» (51.B.12)

1. Heab AUCHUIUIMHBI: OOyYeHUE CTYICHTOB (PH3UKO-XMUMUYECKUM 3aKOHOMEPHOCTSIM
(bopMHpOBaHUS HAHOCTPYKTYPHUPOBAHHBIX MAaTEPHAIIOB, 03HAKOMJICHHE CTYJCHTOB C OCHOBHBIMH
KJIaCCaMHM HAHOYACTHUI[ ¥ HAHOMATEPUAIOB, X (U3HKO-XUMHYCCKHMH CBONCTBAMH, a TaKXe CO
CJIO’KUBIIMMUCS ¥ TIEPCIICKTUBHBIMU 00JIACTSIMU TIPUMEHECHHUSI HAHOMATEPHAJIOB.

2. B pe3yabTare wu3ydyeHHsl AUCHHUILUIMHBI OOYYAKIIHIiCA MO mporpamMme
0aKkaJlaBpUAaTAa J10JIKEeH .

Obaadams cnenyromumu o0mekynbTypabiMu (OK), obmenpodeccnonansabivu (OIK) u
npodeccuonanbHbiMU (I1K) koMneTeHIUAMH

- CIIOCOOHOCTBIO OCYIIECTBIISITH COOp NaHHBIX, M3Yy4aTh, aHAJIU3UPOBATH M 0000IIATH
HAYYHO-TEXHHUYECKYI0 MH(POPMALIHIO IO TEMATUKE MCCIECIOBAHNUs, pa3pabOTKe U HCIIOIb30BAHHIO
TEXHUYECKOM  JIOKyMEHTAallud, OCHOBHBIM HOPMAaTHBHBIM JOKYMEHTaM IO  BOIpOCam
MHTEIUIEKTYaJIbHOH COOCTBEHHOCTH, TOATOTOBKE JOKYMEHTOB K ITaTEHTOBAHHUIO, O(OPMIICHUIO
Hoy-xay (ITK-2);

CIOCOOHOCTBIO HCIIONB30BaTh Ha MPAKTUKE COBPEMEHHBIC IPEICTABICHUS O BIUSHHUU
MHKPO- M HaHO- CTPYKTYpbl Ha CBOMICTBa MaTepHalloB, UX B3aUMOJECWUCTBUH C OKpY)KarolleH
cpenoid, moysimu, yactuiiamMu 1 uznydeHusmu (I1K-6);

CHOCOOHOCTBIO MPUMEHATh 3HAHUS 00 OCHOBHBIX THIIaX COBPEMEHHBIX HEOPraHWYECKUX U
OpPTaHWUYECKUX MaTepUalioB, TPHUHIMIIAX BHIOOpAa MaTEepHaliOB JUIsl 3aJaHHBIX  YCIIOBHM
SKCIUTyaTallUM C Y4eTOM TpeOOBaHUM TEXHOJOTMYHOCTH, HKOHOMMYHOCTH, HAaJIeKHOCTU H
JOJATOBEYHOCTH, OKOJOTMYECKMX IIOCIEACTBUH WX TPUMEHEHHUS TpH TPOCKTUPOBAHUH
BBICOKOTEXHOJIOTHYHBIX TporieccoB (ITK-11);

CIOCOOHOCTHIO UCTIONB30BaTh HOPMAaTHUBHBIE 1 METOIUYECKHE MaTEPHAJIbI ISl TIOJrOTOBKU
u oQopMIIeHHS TEXHHYECKMX 3aJaHUN Ha BBIOJHEHHWE HW3MEPEHUll, MCIBITAaHUM, Hay4yHO-
UCCIIeIOBATEIbCKUX M OMBITHO-KOHCTPYKTOpCKUX padot (ITK-13);

3HAMDb!

- OCHOBHBIC THUITBI HAHOMATEPUAIOB W HAHOCTPYKTYP, MX OCHOBHBIE (HU3NYECKHE H
XMMUYECKHE CBOWCTBA U OCHOBHBIE CITOCOOBI MX MOITYYEHUS;

- OCHOBHBIE ITEPCIIEKTUBHBIC 00JIACTH MPUMEHEHUSI Pa3IMYHbIX BU0B HAHOMATEPHAJIOB,

ymemy:

- BEIOMPATh HEOOXOIUMBIE BHIBI HAHOMATEPHAIIOB U HAHOCTPYKTYD;

- BUJIETh IEPCHEKTHUBBI BO3MOXKHOTO PUMEHEHUS] HOBBIX HAHOMATEPUAJIOB U HAHOCUCTEM;

— OpHEHTHpOBATHCS B JUTEpaType, IOCBSIIEHHOW pa3MYHBIM HaHOMAaTepuajiaMm |
HAHOCTPYKTYpaM;

enademsn.:

- METOZaMHU NPEACTABICHHUS JIUTEPATYPHBIX U SKCIIEPUMEHTAIBHBIX CBEJCHUN O CBOMCTBAX,
METOAaX TIOJTYYeHUS M O0JacTIX NPUMEHEHHS HAHOMATEepPHaJOB W HAHOCTPYKTYp B BHJE
pedepaToB, OTUETOB, JOKJIAI0B U MPE3ECHTAIUH.

3. Kpatkoe cofep:kanue AU CHUINIUHBI

BBenenne. OcHOBHbIE NMOHATHS 0 HAHOMATepHAJaX M HAHOTEXHOJIOrHM. YTo Takoe
«Ha"o». Ompenenenne HaHOOOBeKTa. OrmpeneneHne HAHOTEXHOJOTHH. OCHOBHBIE MPUYUHBI
0cOOBIX CBOWCTB HaHOOOBEKTOB. Pa3smepnbiii s¢pdexr. Hanomarepuansl. PasButue Hayku o

80




HAHOCTPYKTYpax M HaHoMaTepuanax. OcoOble CBOWCTBa HaHOMaTepuanoB. HaHoTexHOIOTHS.
3aza4v ¥ BO3MOXKHOCTH HAHOTEXHOJIOTMH Ha COBPEMEHHOM JTarle.

OO0mme cBoiicTBA M TUNBI HAaHO00beKTOB. Kiaccudukanus HaHOOOBEKTOB.
HaHooOBeKTH B TBEPAOM BEILECTBE, B KHUJIKOCTIX U razax. Ocodble pU3NUECKUe U XUMHUYECKHUE
CBOWCTBAa HAHOOOBEKTOB M HAHOCTPYKTYPUPOBAHHBIX cHcTeM. OCHOBHBIE 3aKOHOMEPHOCTH
W3MEHEHMsI CBOMCTB HaHomarepuanoB. ['panunpsl pasgena (as3. Ponp MexdasHbIX rpaHul] B
(GbopMHpOBaHUN CBOMCTB HAHOMATEPHAJIOB. 3aBUCHMOCTb CBOWCTB OT pa3Mepa YacTHII.
OneKTpoHHble  CBOMCTBa  HaHodacTHL. (OCOOEHHOCTHM  TEpPMOJUHAMUKM  HAHOOOBEKTOB.
KBa3upaBHOBecMe B HaHOCHCTEMax. YCTOMYMBOCTh HAHOOOBEKTOB. KWHETHWKa MpoLEccoB B
Ha”HocucreMax. dusnyeckue, XUMUUYECKHE CBOWCTBA HAHOOOBEKTOB: HAHOYACTHII, HAHOTPYOOK U
HAHOIIPOBOJIOK, aMOP(HBIX HEOPTaHUYECKUX HAHOCTPYKTYp. PpakrTanbl B ONHCAHUU CBOWCTB
HaHOMAaTEPHAaJIOB.

OcHOBHBIE  THIBI  HAHOCTPYKTYP B  JjeKTpoHuke. [lonynpoBoaHUKOBBIE
HAaHOCTPYKTYpPBI: KBaHTOBBIE SIMBI, HUTU U TOYKU. MckyccTBeHHBI aTOM, KBaHTOBBIE TOYKH.
[Tony4yenue kBaHTOBBIX TO4eK. JIutorpadus. KBanToBslii nazep.

ITopomikn ® o0beMHBIE HAHOCTPYKTYPHbIe MaTepHAJbl. YIbTPaAHUCIEPCHBIE
MaTepuasbl. Knaccuduxanums IIOPOLIKOB. Meroasl MIOJTy4EeHUS HaHOIIOPOUIKOB.
KoncomuoupoBannsle HaHoMaTtepuasnbl. lloBeneHue HaHoOYacTHL[ IpU  ClIEeKaHUU. MeTonsl
MOJIy4eHUsI OOBEMHBIX  HAHOCTPYKTYpHBIX  MaTepuanoB. lHTeHcuBHas  miactuueckas
nedopmarnus. CBOWCTBA HAHOCTPYKTYP, OJYYEHHBIX PA3IMYHBIMUA METOaMHU.

Yriepoanbie HaHOMaTepuaibl. OyiiepeHsl, yriaepoaHble HAHOTPYOKH U HAHOBOJIOKHA,
@ynnepensl U uXx cBoiictBa. OTKpbITHE HaHOTPYOOK. HaHOTpyOkM M HaHOBOJIOKHA. OCHOBHBIE
OyTH TOJNYYCHHsS HAHOTPYOOK M HAaHOBOJOKOH. Du3zndyeckne M XUMHYECKHE CBOMCTBA
HaHOOOBEKTOB: HAHOYACTHII, (PyJUIEPEHOB, HAHOTPYOOK, HAHOBOJIOKOH. O6IaCcTH UX IPUMEHEHHUS.

Kaacrepsl. Onpenenenue. Bunpl kitactepoB. MHOrosiepHble KOMIUIEKCHBIE COEIMHEHUS.
Monexynspuele  knacrepbl.  Kiactepnsle  marepuansl.  OcoOble  CBOMCTBAa — KJIAacTEpPOB.
Heyrneponnbsie TyOyisipHble HaHOCTPYKTYpbl. KiacTepsl — Kak 3J1€MEHTbl HaHOPA3MEPHBIX
00OBEKTOB.

HanocTpykTypsl B KMAKOCTAX. MMULEIbl, MHUKPO3MYJIBCHH, HAHOJIUCIEPCHH.
HanoctpykrypupoBannele remu. Kiactepsl B pactBopax. KosmowaHble 4YacTHIBI METAIIOB.
MarnutHsble )xuakoctu. HanoctpykrypupoBaHHble cTekiaa. DU3HYECKHEe U XUMUUECKUE CBOMCTBA
TOHKHMX IUICHOK M ITOBEPXHOCTHBIX CJIO€B, MHLEIUIIPHBIX CUCTEM M MHUKPO3IMYJIBCHUH, JKHUJIKHX
KPUCTAILIIOB, a3pPO30JIEH, 30J1€H, reei.

HanocTpykTypHBIE IVICHKH, MOKPBITHA " NOBEPXHOCTHBbIE CJIOHU.
HanoctpykrypupoBanHsle nokpbiTusi. KomnoszutHeie nokpsitus. [lnenku Jlenrmropa-biaomxerr.
Meton MONEKYIJIIPHOTO HAacIauBaHUS.

ITopucrtele Tena du3nueckue U XUMHUECKHE CBOMCTBA HAHOOOBEKTOB - HAHOMOPHUCTHIX
TeJ, MOJIEKYJISIpHBIX cuT. HomenknaTypa pazMepos 1op.

MemoOpanbl. MemOpannble npoueccsl. Knaccudukanus memOopan. MosekynspHble cuTa.
TpexkoBble MemOpanbl. lcronb3oBaHME TPEKOBBIX MeEMOpaH, Kak MaTpHIbl JUIsl CHHTE3a

HaHOCTPYKTYP.
Cynpamousiekyiasipuble aHcamOau. MonekynsapHoe pacro3HaBaHue, HHopMalus,
KOMIUIEMEHTapHOCTh.  [lpomeccsl  mepeHoca ¢ HOcUTeNsIMH.  MOJEKyJIsIpHbIE U

CyIlpaMoJieKyJisipHble ycTpoiicTBa. CamocOopka M caMOOpraHu3alys 3arporpaMMHUPOBAHHBIX
CyIpaMOJIEKYISIPHBIX CUCTEM.

AcceMOJyiepbl M MOJIEKYJISIPHbIe MallMHbI. HaHoMexaHWyeckue M HaHOZJICKTPOHHBIE
ycTpoiicTBa. AcceMOIepbl M MOJIEKYISPHBIEC MAIIUHEIL.

Hanoo0bexkThl B oOKkpyxkawmomeil cpeae. Ilpuponnsie HaHOOOBEKTHL. «YepHble
KypwibliuKm». [ITyHrut. Pone HaHOYACTHUI] B TPAHCTPAHUYHOM IIEPEHOCE XUMUUECKUX JIEMEHTOB
B OKpY’KarolIen cpene.

3akarouenue. CII0XHUBIINECS U MEPCIICKTUBHBIE 00JIACTH TPUMEHEHHUSI HAHOMATEepHAJIOB B
pPa3IMYHBIX OTpacisiX NPOMBINUIEHHOCTH. IlepcrekTuBbl #  TpoOJEeMbl  MCHOJIb30BAaHUS
HAaHOMATepPHAJIOB M HAHOTEXHOJIOTUU B PA3IMYHBIX 00IACTSX.

4. O0beM y4eOHOI JUCUMIITIMHBI
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B 3aueTHbIx B akanem.

Bunsl yueOHoI paboThI €IMHULIAX yacax
OO0masi Tpy10eMKOCTb IMCUMILIUHBI 10 Y4e0HOMY IJIAHY 7,0 252
KonTakTHas paboTa — ayinTOPHBIE 3aHATHS 3,11 112
Jlextuu (JIek) 0,89 32
JIaboparopusbie 3austust (J1ab) 0,44 16
[Ipaktrueckue 3ausatus (I13) 1,78 64
CamocrositesbHas padora (CP): 2,89 104
KonrtakTHas camocrositenbHas pabota 2 89 -
CamocTosATenbHOE U3y4YEHHUE pa3iesoB JUCLUILUIUHEI ’ 104
Bua koHTpoOJIA:
DK3amMeH 1,0 36
KonrtaktHas paboTa — mpoMexyTOYHast aTTeCTaIHs 10 0,4
[TonroroBka K SK3aMeHy ' 35,6
Buj uTOroBOro KOHTpOJIS: JK3aMeH

B 3aueTHbBIX B actpon.

Bunsl yueOHoM paboThl eIMHUIIAX yacax
O0mas TpyA0eMKOCTb JUCIUILIHHBI 110 Y4eOHOMY IVIaHY 7,0 189
KonrTakTHas padoTa — ayiNTOPHbIE 3aHATHUS . 3,11 84
Jlexmuu (JIek) 0,89 24
Jlaboparopubie 3austus (J1ab) 0,44 12
[IpaxTuueckue 3ansaTtus (I113) 1,78 48
CamocrosiTtesbnas padora (CP): 2,89 78
KonrtaktHas camocrositensHast pabora » 89 -
CamocTrosiTenbHOE U3YUYEeHHUE Pa3/IeTIOB JUCIIUILIMHBI ’ 78
Bua konTpoJs:
Ok3ameH 1,0 27
KonTtakTHas paboTa — mpoMexyTo4YHas aTTecTalus 10 0,3
ITonroroBka K 3K3aMeHy ' 26,7
Bua uTOroBoro KOHTpOJIS: IK3aMeH

AHHOTanus padoyeil NporpaMMbl AU CHMUIIIMHBI
«I"'a30¢da3nbie mpouecchl MoyyeHusi Hanomarepuaiaon» (b1.B.13)

1. Heap AMCHUIUIMHBI: NIPHOOpETEHUE 3HAHUN O (PU3UUYECKHX U XMUMHUYECKHUX METOoJax
MOJTyYeHHUsT HAaHOMAaTepuajoB B Tra3oBOil (asze, B TOM 4HcIe HAHOYACTHI, HAHOHUTEH U
HAaHOTPYOOK, IJIEHOK M MOKPBITHI, MacCUBHBIX HAHOCTPYKTYPUPOBAHHBIX U MHUKPOMOPHUCTHIX
MaTEpUaJIoB.

2. B pe3yabraTre wu3yYeHHs] AMCHUILUIMHBI o0ydawuuiics 1m0 mporpamme
0akajiaBpuAaTa J0JIKeH

Obnadamse cnenyromumu obmekynbTypabiMu (OK), obmenpodeccnonansubivu (OIIK) u
npodeccuonansubivu (I1K) komMneTeHIusIMMU:

CIIOCOOHOCTBIO HCHOJIb30BaTh B HCCIEJOBAHMSIX M pacyeTax 3HaHUSA O MeEToJax
UCCIIE/IOBAHMs, aHalu3a, JUAarHOCTUKA M MOJEIMPOBAHUS CBOWCTB BELIECTB (MaTepuasoB),
¢Gu3NUecKuX M XHMHUYECKUX IMpolleccax, MPOTEKAIoIIMX B MarepHajax MpuU UX MOJIydeHHH,
obpabotke u momuduranun (I1K-4);
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TOTOBHOCTBIO Y4acTBOBaTh B pa3pabOTKe TEXHOJOTHMUYECKUX MPOIIECCOB MPOU3BOJICTBA U
00pabOTKU MOKPBITUI, MAaTEPUAIOB U U3JETUI U3 HUX, CUCTEM YIPABICHUS TEXHOJIOTHUYECKUMU
nporeccamu (I1K-9);

CIIOCOOHOCTBIO HCHOJIb30BaTh Ha MPOM3BOACTBE 3HAHUSA O TPATUIMOHHBIX M HOBBIX
TEXHOJIOTMYECKUX TPOLEeccax M Olepalusax, HOPMATHUBHBIX M METOJMYECKHX MaTepHaliax o
TEXHOJIOTUYECKOH IMOATOTOBKE IPOU3BOJCTBA, KayecTBE, CTAHAApTU3ALMU U cepTUUKALUN
U3JICNIUI M TIPOIICCCOB € DJIEMEHTaMu 3KoHOMHUYeckoro anaiu3a (I[1K-16);

3HamMb:

- (PMBHKO-XMMHYECKHE OCHOBBI METOJIOB TMOJYYCHHsS HAHOYACTHUII ¥ HAHOMATEPHAJIOB B
ra3oBoi (¢ase;

- OCHOBHbIE (U3MYECKHE W XHUMHUYECKHE METOABl TMOJNYYCHUS HAHOYACTHI] H
HAaHOMAaTepHaJIOB B Ta30BOH (haze U NEPCIEeKTUBBI UX TPUMEHEHUS;

- OCHOBHBIE TEXHOJIOTUYECKUE Olepanuy U 000pya0BaHUE AJIS MOYYCHUS HAHOYACTHI] U
HaHOMAaTepHaJIoB B Ta30BoH (ase;

- TpeOOBaHUSI K KAueCTBY CBIPbS U MOJYYaeMBIX MPOIYKTOB I Pa3IUYHBIX METOJIOB
MOJIy4eHUs1 HAHOYACTHI] 1 HAHOMAaTepHaJlioB B Ta30BOH dase;

ymems.

- BBIOMpATh HEOOXOAUMBII METOJ] CHHTE3a HAaHOYACTHI[ M MOJyYeHUS HAaHOMAaTepHAaJlOB B
ra3oBoi (aze ¢ yueToM TpeOOBaHUM K Ka4e€CTBY MPOJIYKTa U SKOHOMUYECKUX TTOKA3aTeleH;

- ONTUMHU3HPOBATH MapaMeTphl BHIOPAHHOTO METOJla CHHTE3a MOJI KOHKPETHBIE LENU U
3a/1a4u;

e1a0emn.

- HAaBBIKAMH UCIIOJIb30BAHUS TEXHUUYECKUX CPENICTB ISl U3MEPEHUSI U KOHTPOJISI OCHOBHBIX
1apaMeTpOB TEXHOJIOTMYECKHUX MPOLIECCOB MOIYYEHUsI HAHOYACTULl U HAHOMATEPHUAJIOB B ra30BOM
daze;

- HaBBIKAMHU aHAJIM3a HAYYHO-TEXHHUYECKOW JIUTEpaTyphl B 00JIACTU METOIOB MOJTyYEHUS
HAHOYACTHI] U1 HAHOMATEePHAJIOB B Ta30BOH dase.

3. KpaTkoe coaep:kaHue TUCHUTIIAHBI

Pa3nen 1. ®uznyeckue MeToAbl MOJTy4eHUSI HAHOMATEPUAIOB

BBenenue. Krnaccuduxaius METONOB TOMYyUYCHHs] HAHOYACTUI[ U HAHOMAaTEPHUAJIOB.
duznyeckue, XUMHYECKHE, OMOJOTHYeCKHMe U KOMOWHHpPOBaHHbIE MeToAbl. (OcoOEHHOCTH
MOJTy4EHUS HYJIb- OJHO-, JIBY- U TPEXMEPHBIX HAHOMATEPHUAIIOB.

du3znyeckue MeTOIbI MOJy4YeHUs] HaHO4YacTull. Bosronka-gecyonumarus. JlazepHas
abmsauus. JucneprupoBaHue B 3JIEKTPOAYTOBOM paspsae. MexaHnueckoe, yiabTpa3BYKOBOE H
JETOHAIIMOHHOE HW3MeNbueHHE. MeToJ B3pBIBAIOIIMUXCS MPOBOJIOK. DJIEKTPOUCKPOBAS 3PO3US.
[Tnasmennas chepounuzanus yactuil. KproreHHbie METOIBI.

®du3nyecKkue  MeTOAbl  MOJYYEHHS]  MACCHMBHBIX  HAHOCTPYKTYPHPOBAHHBIX
MatepuasnioB. uTeHcuBHas 1IacTudeckas naedopmanus. HampaBneHHass KpHCTAJTU3AIMS
amMop(HBIX CIUIaBOB U cTekoll. [IpeccoBanue u criekanue (Pa3HOBUIHOCTHU CIICKAHHUS).

du3nyecKkrue MeTOAbl MOJY4YeHHMsl IJIEHOK W NMOKPbITHMl. KamenbHbld METOA, METOH
COMHUHrOBaHuA. Meron mnorpyxenus. HanbuieHue (TepMuueckoe, 3JIEKTPOHHO-TYYEBOE,
MarterponHoe). [lonstue o0 snurakcuu. MonekynspHo-nyuyeBas snutakcus. Jlurorpadus u
HaHOJIUTOTpadHsL.

Pazgea 2. Xumuueckue MeTOAbI MOJYUYEHUS HAHOMATEPHAJIOB B ra3oBoi ¢aze

Tunel npeKypcopoB, TpeOOBAHNS K IPEKYPCOPaM, CHHTE3 NMPEKYPCOPOB.

[TonsiTue mpekypcopa, BO3MOXKHBIE MPEUMYIIECTBA, TpeOOBaHUS K TMPEKypcopam.
OcHOBHBIE TPHHIMIBI — CTaJWM TOAXOAa K BBIOOPY W nu3aiiHy mpekypcopoB — MOC c
MOJICKYJIIPHBIM CTpO€HHEM. THIbI MPeKypcopoB, MPUMEPHI PEaKIuii CHHTE3a. MeToabl OICHKU
CTEPUYECKUX 3aTPYJIHEHUH U  MEXMOJEKYJISPHBIX KOHTakTOB. (CpaBHUTEIbHAs OLIEHKA
SKPaHUPYIOMIEH CITOCOOHOCTH OCHOBHBIX THIIOB JUTaHAOB. [lapooOpazoBaHue OeTa-ITUKETOHATOB
MetaisioB. Jlantanounel. OcobeHHOCTH  MapooOpa3oBaHUs  aTKOKCUAOB. (OCOOEHHOCTH
mapooOpa3oBaHus IUKIONEHTAIUCHIIHHBIX KOOPAMHAIIMOHHBIX COEAMHEHUN — TIPEKypCOpPOB.
lanorenuast, ruapuasl. [IpumMeps! HCONB30BaHUS 1711 CHHTE3a HAHOMATEPUAJIOB.

XuMHYeCKHe TPAHCIIOPTHbIE PEeaKIUH.
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DKCTepUMEHTAIbHBIE U TEOPETHUYECKHWE OCHOBBI MeTona. Ilporieccel, ompeaemnstonue
CKOpOCTh TpaHcmopTa. [Ipumepsl TpacmopTupyeMbIx BemlecTB. Pa3neneHue u ounmcTKa BEIIECTB
MOCPEACTBOM TPAHCIIOPTHBIX PEAKITHIA.

MeToa XHMHYECKOI0 OCAKIEHHSI HAHOMATEPHAJIOB M3 Tra3oBoii  (¢a3pl  MX
PA3HOBHIHOCTH

Cragun CVD npomnecca. Omnpenenenue, cxema Ipoliecca, OCHOBHbIE MapaMeTpbl. BrusHue
ra3oBoii ¢a3bl Ha MpoTekanue nporecca. [IpenmyiecTsa u HegocrtaTku Metofa. Knaccudukarus
MeronoB CVD. ®dynknuonanbnbie 35eMeHTel CVD ycranoBok. OOnacTe MpUMEHEHUS METOJa
CVD. Ilonyuenne HaHOMAaTEpUAIOB MPH JIA3EPHOM HCIAapeHUu atoMoB (abmsuum). Ilomyuenue
HAHOYACTHI] ITyTEM TEPMUYECKOTO Pa3I0KEHHUS TBEPJOro BEIIECTBA

MeTtoabl moty4yeHusi (HaHeCeHH) MJIEHOK U MOKPBITHI.

Knaccudukanus  METOIOB  HAHECEHHMS  HEOPraHUYECKUX  MOKPbITUH.  XOJIO0JHOE
ra30IMHaMUYEeCKOe HaIbUICHUE. DJCKTPOAYroBas MeTayumM3anus. [ 'a30rraMeHHOe HambUICHHE.
[InasmenHoe HambpuieHue. JleToHanMoOHHOE HambUIeHHEe. BakyyMHO — KOHJAEHCAIMOHHOE
HambuUieHUe. (DYHKIMOHAIBHBIE CXEMBl IPOIECCOB, OCHOBHBIE MapaMeTphl, JOCTOMHCTBA U
HEJOCTaTKHU.

IMosryyeHue yriepoaHbIX HAHOCTPYKTYpP mnocpeactBom CVD merona. CeHcopHble

MaTepuabl.

Cunre3 QymiepeHoB Ha ycraHoBkax Cmoium (cxeMa W TPHHIUI JCHCTBHS).Y CTAHOBKHU
Kpeumepa u Byana nns cunresa ¢ymnepenoB. Ob6nactu npumenenust ¢ymnepeHoB. CuHTe3
VTIEPOAHBIX HAHOTPYOOK (CXeMa YCTAaHOBKM W TPHUHIMI JeHCTBHUs). OOIacTH TpPUMEHEHUS
YIIEPOAHBIX HAHOCTPYKTYP. Mopdoaorus 1 cBOHCTBAa CEHCOPHBIX MaTEPHAIIOB.

4. O0beM y4eOHOMH JUCHHILINHBI

B 3aueTHBIX B akagem.

Bunet yueGHoii paboThl eIMHULIAX yacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 4,0 144
KonTakTHasi paboTa — ayiUTOPHbIE 3aHATHUS 1,78 64
Jlexumu (Jlek) 0,44 16
JIaGopartophsie 3ansaTHs (JIab) 0,89 32
[Ipaktuueckue 3ansatus (I113) 0,45 16
CamocrositesbHas padora (CP): 2,22 80
KonrtaktHas camocrositensHast pabora 2 29 0,2
CamocTosiTenbHOE U3YUYCHHE Pa3/IeTIOB JUCITUTLIMHBI ’ 79,8
Bua koHTpoJA:
3auer ¢ oneHkoi - -

B 3agerHBIX B actpon.

Bunel yue6HoIt paboThl eAMHULAX yacax
OO01asi Tpy10€eMKOCTb IMCUMILUIMHBI M0 Y4eOHOMY IJIAHY 4,0 108
KonrTakTHas paboTa — ayiuTOPHbIE 3aHATHUS 1,78 48
Jlexumu (Jlek) 0,44 12
JlaboparopHsbie 3aHsaTHs (J1a0) 0,89 24
[Ipaktuueckue 3ansatus (I113) 0,45 12
CamocrositesbHas padora (CP): 2,22 60
KonraktHas camocrositenbHast pabora 299 0,15
CaMocTosATENbHOE U3YUYEHUE PA3AEIOB TUCIUIUIUHBI ’ 59,85
Bua koHTpoJIAa:
3a4der ¢ oLeHKOM - -
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AHHOTauus padoyeii mporpaMMbl TUCHUILTHHBI
«CHHTE3 HAHOYACTHIl 1 HAHOMATEPHAJIOB B :KHAKUX cpenax» (b1.B.14)

1. Heap AMCHUIVIMHBI - TPHOOpPETCHHE OOYYAIOIIMMHCS 3HAHWK W KOMIIETCHIMH B
00J1acTy MOJTy4eHUsI HAHOYACTHI] 1 HAHOMATEPHAIIOB B JKUJKUX Cpeax.

2. B pe3yabrare wu3ydYeHHs JUCHUILVIMHBI O0O0ydYamIIMiicsi 1O mNporpamMme
MarucTpaTrypbl 10JKeH

Obaadams cnenyromumu oomekynbTypHbiME (OK), obmenpodeccnonanpabivu (OIIK) u
npodeccnonansubivu (I1K) koMneTeHIUsIMHU:

CIIOCOOHOCTBIO HCIOJIb30BAaTh B UCCIEJOBAHMSIX U pacyeTax 3HaHUSA O MeToJlax
WCCIEOBaHMS, aHAIM3a, JUArHOCTUKUM W MOJCIMPOBAHUS CBOWCTB BEHIECTB (MaTEpHAaliOB),
¢bu3nuecKuX M XHMHUYECKUX IMpoIleccax, MPOTEKAIONIMX B MaTepuaiax MpU HX MOJy4eHUH,
obpabotke u moaudukanuu (I1K-4);

TOTOBHOCTBIO YYacTBOBaTh B pa3pabOTKe TEXHOJIOTMYECKUX MPOIIECCOB MPOU3BOJICTBA U
00pabOTKH MOKPHITUH, MATEPUAIIOB U U3/ICTUN U3 HUX, CHCTEM YIPABICHUS TEXHOJIOTHYCCKHUMH
nponeccamu (ITK-9);

CIIOCOOHOCTBIO HKCIIOJB30BaTh HA MPOM3BOJACTBE 3HAHUS O TPAAMIIMOHHBIX U HOBBIX
TEXHOJIOTUYECKHX IIpolleccax M OlepalusX, HOPMAaTUBHBIX M METOAMYECKUX MaTepuaigax o
TEXHOJIOTUYECKOW IMOATOTOBKE IPOM3BOJCTBA, KAYECTBE, CTAHIAPTHU3AIMH H CEePTHPUKAIUU
U3JIeTMI U ITPOIIECCOB C JIEMEHTaMU 3KOoHOMHUYeckoro ananu3a (I1K-16);

3Hamb.

TEOPETUYECKHE OCHOBBI IMPOLIECCOB KPUCTAIM3ALUMU B KHUJAKHUX CpeAax, OCHOBHBIE
(hakTOpbI, BIUSIONINE HA pa3Mep M CKOPOCTh 00pa3oBaHUs ICHTPOB KPUCTAJUTH3AIUH, CKOPOCTh
pocTa HAaHOYACTHII,

3aKOHOMEPHOCTH MPOTEKAIOIIUX TPOIIECCOB MPU CHHTE3€ HAHOYACTUI] U HAHOMATEPHAJIOB
B XKHUJIKUX (hazax;

OCOOCHHOCTH XHMHUYECKUX, (u3nueckux ¢ OHOJIOTUYECKUX TMPOILIECCOB CHUHTE3a
HaHOYACTHI] 1 HAHOMATEPUAJIOB B KUAKUX CPEax;

3aKOHOMEPHOCTH, TO3BOJISIIOIINE MPOTHO3UPOBATH pa3Mep U MOP(OIOTHI0 HAHOYACTHII
MIPU UCTIOJIb30BAHUH KHUAKO(PA3HBIX METOJIOB CHHTE3A;

ymemy:

BBIOMPATH CIIOCOO CHHTE3a IS MOJTyYeHUs HAHOYACTHI] TpeOyemMoro pazmepa u (JOpMHI;

HaXOJUTh W HCIIONB30BATh JHUTEPATYpPHbIE HMCTOYHHUKH, HEOOXOIWMBIE A TOTy4eHUS
HaHOYACTHI] 1 HAHOMATEPUAJIOB PAa3JIMUHON IPUPOIBI, JUCTIEPCHOCTH U COCTaBA;

MPUMEHSTh TEOPETHYECKHE U MPAKTUYECKUE 3HAHHUS O croco0ax CHHTE3a HAHOYACTHUIl U
HaHOMAaTEPHAJIOB JJISl PEIICHUS] HEKOTOPBIX UCCIIEI0BATENbCKUX U MPUKIIAHBIX 3a/1a4;

61a0emn.

METOJaMH PabOThl C HAYYHO-TEXHUYECKOH, CIPABOYHOU JHUTEPATYpOd M DIEKTPOHHO-
OMOIMOTEYHBIMU pEecypcaMl IO TEOPETHYECKHMM U TEXHOJOTHYECKHMM acleKTaM CHHTe3a
HaHOYACTHI] 1 HAHOMATEPUAJIOB B KHUAKUX CPElax;

OCHOBHBIMM METOJIaMU CHHTE3a B XKUAKHUX Cpelax HAHOYACTUIl U HAHOMAaTEepHaJIOB
Pa3IUYHON AUCTIEPCHOCTH U TIPUPOJIBI.

3. KpaTkoe coaep:kaHue TUCHUTLIUHBI

Pa3zpnen 1. BBenenue B CHHTE3 HAHOYACTHI 1 HAHOMATEPHAJIOB B KHUJAKHX Cpeaax

Kongencanus B xuakux cpenax. Craguu mporecca KpUCTAUIM3AIUM - 00pa3oBaHUE
IIEHTPOB HYKJICAIMH, POCT HAHOYACTHUIl. TepMOauHAMUKA M KWHETHKA TOMOTEHHOW HYKJICAIluH.
KpuTtnueckwuii 3apoapin; pakTopsl, BAUSIONINE HA pa3Mep KPUTHUIECKOTO 3apOIbIIIA.

OcHoBHBIE (DaKTOPBI, BIUSAIONINE HA CKOPOCTh pocTa HaHoudacTull. CrocoObl 3aMenieHus
pocCTa ¢ LEeNbI0 MOTYyYEeHUs] HAHOYACTHUI] KOHTPOJIUPYEMOTO pa3Mepa.

Kpucrannmu3zanus npu nepechleHnu u nepeoxiaxkaeHnn. CrmocoOsl KpUCTaUTH3alliu.

Pa3nen 2. CuHTE3 HAHOYACTHII METOAAMM KOHTPOJMPYEMOI0 OCAKICHUS

Cunte3 HaHOYacTHI OjaropomHbix MmeTtamuioB. Meroasl TypkeBuua u bpacra. Cuntes
HaHOCTEp)KHEW 30510Ta M cepebpa. CUHTE3 Ha 3apoAblliax Kpucramnuianuu, BiausHue [TAB.
MexaHu3M pocTa HAHOCTEPKHEN METaJJIOB B KUJIKUX Cpeaax.
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CuHTe3 MarHUTHBIX HaHo4dacTUll. [lonyyeHre MarHUTHBIX KUAKOCTEH.

CuHTe3 NOIYNPOBOJHUKOBBIX HAHOYACTHI] METOJOM KOHTPOJUPYEMOIO OCaKICHHUS.
Metoa MOJIEKYISIpHBIX MpeKypcopoB. OCHOBHBIE (aKTOPHI, BIUSIOUIME HA Pa3Mep M CKOPOCTb
CHHTE€3a HAaHOYACTHII ITOJYITPOBOJHUKOB METOJIOM MOJIEKYJISIPHBIX IIPEKYPCOPOB.

OcCHOBBI CHHTE€3a HAaHOYACTHII, COCTOAILIUX U3 CILIaBa METAIOB, CO CTPYKTYpOHl sA1po-
000J10YKa, MHOTOCTIOMHBIX CTPYKTYD.

Pa3nes 3. KommiekcHble MeTOAbI CHHTE3a HAHOYACTHUI] 1 HAHOMATEPHAJIOB B JKMIKHUX
cpegax

OcHOBBI 30J1b-T€Ib METOAA. | MAPOIN3 U NOJUMKOHACHCALUS B LIEIOYHON U KUCIIOW Cpefe.
I'eneoOpazoBaHue U cuHepe3uc. Y JajeHue pacTBOpUTENs - 00pa3oBaHue Kceporesneil 1 asporeinei.

CuHTEe3 HAaHOYACTHIl B CBEPXKPUTHUECKUX KUAKOCTAX. CBEPXKPUTUUECKAS KUIKOCTb, KaK
pactBopuTesib.  Pa3sHOBUAHOCTH  CONBBOTEPMAIBHOTO M TIMIPOTEPMAIBHOIO  CHHTE3a
HaHOMAaTEpHAaJIOB.

CuHTe3 HaHOYACTHIl NP MUKPOBOJIHOBOM U YJIbTPAa3BYKOBOM BO3AEHCTBUHM. MexaHU3M
CUHTE3a.

Kpuoxumudeckuii MeToa CcuHTE3a HaHodacTull. XiajgoareHTel. CrocoObl ynaneHus
pacTBOpPUTEIS.

DNEKTPOXMMHUYECKHE METOAbl IIOJNy4YeHUs HaHoMarepuayloB. KaToxHble M aHOAHbIE
IpoLecChl CHHTE3a HaHoMarepuanoB. llomyueHue HaHOCTPYKTYPUPOBAHHBIX IOKPBITUH.
OO0pa3oBaHue HAHOTIOPUCTBIX MAaTEPUAIIOB.

MatpuuHblii cuHTe3 HaHo4acTUll. CHHTE3 HAHOYACTUI[ B MHIEIUIAX U MUKPO3MYJIbCUSX.
Vcnonb30BaHue TreKCaroHaJbHBIX MW KyOMYECKHUX JKUAKOKPUCTAUIMYECKUX (a3ax B KauecTBe
MaTpHUILIbI Il CUHTE3a HAHOMAaTEepUaJIOB.

buonoruueckne MeToJpl CHHTE3a HaHOYACTUL. BHYTpUKIIETOUYHBIN CHUHTE3 HAHOYACTHII.
MarneTo6aKTepin, MarHeTOCOMBI.

CamMoopranusanysi HaHOYACTUIl MOJ JEHCTBUEM KaNWJULIPHBIX, I'PAaBUTALMOHHONM U
LEHTPOOSXKHOM  CWi, JIeHCTBMM  3JIEKTPUYECKOIO0 M  MAarHuTHOro mossd.  MarpuyHas
camMoOpraHu3alusl.

4. O0beM y4eOHOH JUCHUILINHBI

B 3aueTHBIX B akanem.
Bunsr yaeGHoi paboTh €IMHULIAX yacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 5,0 180
KonrakTHas padoTa — ayANTOPHBIE 3aHATHSA . 1,78 64
Jlexumu (JIek) 0,44 16
JIaGopartophsie 3ausaTHs (JIab) 0,89 32
[Tpaktuueckue 3ansatus (I113) 0,45 16
CamocrositesbHas padora (CP): 3,22 116
KonrtaktHas camocrositensHast pabora 3.3 0,2
CamMoCTOSTETPHOE U3YUYECHUE PA3]IENIOB JUCIIUILTMHBI ’ 115,8
Bua koHTpOJIA:
3ayer ¢ OLEHKOI - -
B 3aueTHbIx B actposn.
Bunst yae6Hoi paboTh eIMHUIIAX qacax
OO0masi Tpy10eMKOCTb JMCHMILUIUHBI M0 Y4eOHOMY IJIAHY 5,0 135
KonrTakTHas paboTa — ayiuTOPHbIE 3aHATHUS 1,78 48
Jlexumu (Jlek) 0,44 12
JlaboparopHebie 3aHsaTHs (J1ad) 0,89 24
[IpakTuueckue 3ansatus (I113) 0,45 12
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CamocrositesbHas padora (CP): 3,22 87

KonTakTHas camocrositenbHas paboTa 0,15

3,22
CamocrosaTenbHOE U3Y4eHUE Pa3esioB JUCIUTUTUHEL 86,85

Bua koHTpOJIA:

3a4der ¢ OLEHKOM - ‘ -

AHHOTaN U padoyeil MPorpaMMspl JUCHUILIHHBI

«MeToabl H MPUOOPHI 1A H3yUeHHs] HAHOYACTHI U HaHOMaTepuaioB» (b1.B.15)

1. Heab AMCUMILUIMHBI: SBISETCS NpPUOOpETEHHE 3HAHUKW O CYIIECTBYIOIIMX METOJax
UCCIIEeIOBaHUsI HAHOOOBEKTOB M HAHOCUCTEM U MPUHIIMIIAX, HA KOTOPHIX OCHOBAaHO COBPEMEHHOE
JIMAarHOCTHYECKOE W aHaJuTU4Yeckoe obOopynoBanue. OCHOBHOE BHUMaHHE  YJENSACTCS
(GbyHIaMeHTAJIbHBIM MPUHIUIAM, (PU3UUYECKUM IpeesaM pa3IudHbIX METOJIOB U UX TOYHOCTHBIM
XapaKTePUCTHKAM.

2. B pe3yabrare wu3yuyeHHsl AUCUMIUIMHBI oOO0y4Yallluiicd N0 nNporpamme
0akaJlaBpUAaTAa JI0JIKEH

Obnadams cnenyromumu obmekynbTypabiMu (OK), obmenpodeccnonansubivu (OIIK) u
npodeccnonansubivu (I1K) koMneTeHIUsIMH:

TOTOBHOCTBIO BBIMOJHITh KOMIUIEKCHBIE HCCIIEIOBAHMS M HCIBITAaHUS TPH H3y4YECHUU
MaTepUaIOB W M3ACTHHA, BKIIOYAs CTAaHJAPTHBIE M CEPTU(PHUKAIMOHHBIE, MPOIECCOB HUX
poU3BOICTBa, 00paboTku u Moaudukanuu (ITK-5);

CIOCOOHOCTBIO OIEHMBATh Ka4eCTBO MAaTEpUAIOB B IPOU3BOJACTBEHHBIX YCIOBUSAX Ha
CTaJIMU OIBITHO-IIPOMBIIUICHHBIX UcTbiTaHui 1 BHeapeHus (ITK-10);

CIOCOOHOCTBIO UCTIONB30BAaTh HOPMAaTHUBHBIEC M METOIUYECKUE MaTEPHAJIbI ISl TIOJrOTOBKU
u obopMJICHHUS TEXHUYECKUX 3aJaHUN Ha BBIOJHEHWE HW3MEpPEHUH, HCIbITAaHUM, HAY4YHO-
HCCIIEI0BATEIbCKHUX M OMBITHO-KOHCTPYKTOpCKUX pabot (ITK-13);

TOTOBHOCTBIO ~ HCIOJB30BaTh TEXHWYECKHE CPEICTBA HW3MEPEHHST H  KOHTPOJI,
He0oOXOIMMBIE MPHU CTAaHAAPTH3AIUU U CepTU(UKAIIMKN MATepUATIOB U MPOIEccaX UX MOTydeHUs,
UCIIBITATEILHOTO U MPOU3BOCTBEHHOTO 000pynoBanus ([1K-14);

3HamMb:

- (U3UKO-XMMHYECKHE OCHOBBI METOJOB HCCIEIOBAHUS, aHAM3a W JUArHOCTUKH
HAaHOMATepPHAaJIOB M HAHOCHCTEM;

- (Qu3nyecKkre OCHOBBI CKAHMPYIOIIEH M MPOCBEUMBAIOIIEH 3JEKTPOHHOW MHKPOCKOIHH,
TYHHEIbHOM U aTOMHO-CHJIOBOM MUKPOCKOTIHH;

- (u3MYEeCKre OCHOBBI CIIEKTPOCKOMMYECKMX M IU(PPAKIMOHHBIX METOJOB W3YUCHHS WU
aHaJlM3a HAaHOCHCTEM U HAaHOMAaTEepHUaJoB

- BUJIBI ¥ YCTPOMCTBO OCHOBHBIX MPUOOPOB LIS MCCIENOBAHMS, aHAIN3a M JUArHOCTHKH
HAaHOMATepPHAalIOB M HAHOCHCTEM;

- OCHOBHBIE TpeOOBaHUS K OOBEKTaM aHAM3a Ui PA3IMYHBIX METOIOB HCCIICAOBAHMUS,
aHallM3a U JUarHOCTUKH HAaHOMAaTEepUAIOB U HAHOCUCTEM,

ymemy:

- BEIOMpATh HEOOXOAMMBIN METO/ aHalIHM3a M TUATHOCTUKYA HAHOYACTHI], HAHOMATEePHAIIOB
Y HAHOCHCTEM B COOTBETCTBUH C ITOCTABICHHOM MCCIIEIOBATEIILCKOM TEIBIO;

- OIICHMBATh JIOCTOBEPHOCTh TIONYYEHHBIX pE3YyJIbTaTOB aHalM3a HAHOYACTHUI] H
HaHOMaTEepHAJIOB;

- TIPOBOJAMTH CPAaBHEHHUE PE3YNILTATOB, MOJTYYCHHBIX PA3HBIMH METO/IAMU;

enademsn.:

- HaBBIKaMU UCTIOJIb30BaHUS PA3IMYHBIX TEXHUUECKUX CPEJCTB AJISI U3MEPEHHS U KOHTPOJIS
OCHOBHBIX TapaMeTPOB HAHOYACTHUI] 1 HAHOMATEPHAJIOB;

- HaBbIKaMU aHaJIM3a MOJy4YE€HHBIX PE3yIbTaTOB.

3. KpaTkoe conep:kaHue THCHUTIIAHBI

BBenenne. OcoOEHHOCTH UCCIEOBAaHUS HAHOOOBEKTOB M HAHOCUCTEM. MeTo/1bl U3y4eHus
(U3NKO-XMMHUYECKUX TPOIECCOB B HAHOCHCTEMAX, (PH3MUECKUX, XUMHUYECKHX M OWOIOTHYECKUX
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CBOWCTB M OKCIUTyaTallHOHHBIX XapaKTEPUCTHK HaHOMAaTEepHalioB, YCTPOMCTB, MpHOOPOB H
m3nenuid Ha WX ocHoBe. Cnemuduka IJIWHEWHBIX WM3MEPEHUH, XHMHYECKOTO aHaiu3a |
OTIpeJIeNIeHUs] CTPYKTYPHBIX MapamMeTpoB HaHOOOBEKTOB. TpeOoBaHMS K TOYHOCTH M3MEPEHHN U
METPOJIOTMYECKUM  XApaKTEPUCTHUKAM METOJOB aHalu3a M JHUAarHOCTUKM HAHOYACTHL U
HaHOMAaTepHaJIOB.

Muxkpockonnueckue MeToabl. OCHOBHBIEC IMOHATHS: YBEIMUYEHUE MUKPOCKOIIA, TIOJIE3HOE
yBenu4eHue, AU(GPaKIMOHHBIA Tpelen  MPOCTPAHCTBEHHOTO  pa3pelieHHs]  ONTHYECKOTO
MUKpockomna. [IpHHIMITBI TOCTPOEHUS YBEIMYEHHOTO H300paxkeHus. [Ipubopsl ¢ napamiensHbIM U
MoCJeI0BaTeNbHBIM  (DOPMUPOBAHHEM H300paxeHus. [IpHHIMI TMOCTPOEHUS H300paKEHUs B
pacTpoBoM (CKaHUpYIOLEeM) MUKpocKore. [IpocTpancTBeHHOE pa3penieHne u riyOonHa pe3KoCTH.

®duznyeckHe OCHOBBI  JJIEKTPOHHOH  MHMKPOCKONMHMHM. OMHCCHUSl  DJIEKTPOHOB.
TepModniekTpoHHAs U BTOPUYHAS 3JEKTPOHHAS SMUCCHS. ABTO3JIEKTPOHHAs (MOJIEBasi) IMHUCCHSL.
D¢ ekt TernoBsIX CKOpOCcTel. VICTOUHUKH 37€KTPOHOB (3JEKTPOHHBIE MYIIKX) IS DJIEKTPOHHBIX
MHUKpPOCKOMNOB. THIBI HCHOJB3yeMbIX KaroAoB. llpenMyniecTBa M HEOOCTATKHM KaTOJOB C
aBTORJIEKTPOHHOHU 3Muccueil. [lonsarue 06 3IeKTPOHHOH ONTHKE, MAarHUTHBIE JTHH3BL. BakyyMmHbIe
YCIOBUSI I PA3JIMYHBIX THUIIOB 3JEKTPOHHBIX MHUKPOCKONOB. (OCHOBBI B3aUMOJEUCTBUS
AJIEKTPOHHOIO MyYKa CPEIHUX SHEPTUi ¢ TBEPIAbIM TelaoM. IIpober 3yieKTpOHOB B TBEPAOM Tell€.
OcHOBHBIE B3aMMOJEHCTBUSI — YIPYroe€ M HEyHpyroe paccesHue. BropuuHas 3iaeKTpoHHas
smuccus. ['eHepanus TOPMO3HOTO M XapaKTEPUCTHUYECKOIO PEHTIE€HOBCKOIO M3aydeHus. Oxe-
3bdeKT U OXKe-dJeKTPOHHAsh HSMHUCCUA. PanualnvoHHBIE TOBPEXIEHUS  HCCIEAYEeMOTrO
00bekTa.JleTeKTopsl HHPOPMATUBHBIX CUTHAJIOB B DJIEKTPOHHONH MUKPOCKOITHH.

[IpenenbHbIE BOBMOXHOCTH 3JIEKTPOHHON MUKPOCKOIIUU

PacrpoBasi »3JiekTpoHHass Mukpockonus. OOmas cxemMa W NPUHIMN JEHCTBUS
pacTpoBOro  3JIEKTPOHHOIO MHUKpPOCKOINa. Tumbl KaToJOB, UCHOJIBb3yeMble B pPacTpOBOU
ANEKTPOHHOW MHKPOCKONUHU. VX cpaBHUTENbHbIE MPEUMYILIECTBA M HEJOCTAaTKU. Pexum
perucTpalM MEIJIEHHbIX BTOPHUYHBIX 3JEKTPOHOB. JIeTEKTOp MEJUIEHHBIX BTOPHYHBIX
MeKTpoHOB.  Mexanusm  ¢dopMuUpoBaHHUS  KOHTpacta  u3oOpaxkeHus. KanteH-a(dexr.
[IpoctpancTBeHHOEe paspemieHne W WH(DOpMATHUBHBIE BO3MOXHOCTH. OrpaHuyeHusi Ha
XapaKTepUCTUKH o0paslla — TemIo- W 3JIEKTPOIPOBOJHOCTh. PeXuM perucrpanuu oOpaTHO
paccestHHbIX 2JIeKTpOHOB. MH(popMaTuBHBIE BO3MOXKHOCTH, MPOCTPAHCTBEHHOE pa3pellieHue,
IIPUMEHEHHE. PacTpOBBIN AJIEKTPOHHBIA MHUKPOCKOII — CPEJICTBO U3MEPEHUS JIMHEHHBIX pa3MEPOB
B HaHojauana3zoHe. KammOpoBka B HaHOAMAna3oOHE. JIMHEHHBIE MEpPbl B HaHOJAMAIIA30HE.
IIpenenpHblEe BO3MOKHOCTH PAaCTPOBOM AJIEKTPOHHONW MHUKPOCKOINHU IPU U3MEPEHUM JIMHEHHBIX
pa3MepoB HaHOOOBEKTOB. [IpocTpaHCTBEHHOE pa3pelieHue.

IIpocBeunBalomasi 3J1eKTPOHHAsA MUKpockonusi. OOmias cxemMa M NPUHLIUI JEHCTBHS
MIPOCBEUMBAIOLIETO  3JEKTPOHHOTO  MHUKpOcKoma. Peanusanust  peXUMOB — HaONIOACHUS
n300pakeHUst (TEMHOE U CBETJIOe TOoJje), MUKpoaAudpakiuu. DiaeKTpoHorpadpus. MexaHU3MbI
(GbopMHpOBaHUSI KOHTpacTa M300pa)keHUs B TMPOCBEUYMBAIOIIEM 3JIEKTPOHHOM MHKPOCKOIIE.
IIpocBeunBarOmMii  3JEKTPOHHBIH  MHUKPOCKON Kak CpPEJICTBO H3YyYeHHs HAHOOOBEKTOB.
[IpenenbHble BO3MOMXHOCTH IPOCBEUMBAIONIETO 3JEKTPOHHOTO MHUKpockomna. TpeOoBaHUS K
00BEKTaM HCCIIeIOBAHUS.

Ckanupymomas 30HA0Basgs MUKpockonusi. OCHOBHbIE (U3WYECKUE PHUHIIMIIBI
CKaHUPYIOLIEN 30H10BOM MUKpOCcKonuH. TyHHENbHAas U aTOMHO-CHIJIOBAs 30HA0Basi MUKPOCKOIIHSI.
NnpopmatuBHbIE BO3MOXXHOCTH U IPOCTPAHCTBEHHOE pazpemieHue. OCHOBHBIE 3JIEMEHTHI
CKaHHPYIOLIETO 30HJOBOI0 MHKpOCKomna. lIpuMeHeHne mnpu HUCCIeI0BaHMM HAHOOOBEKTOB U
JUHENHBIX U3MEPEHUAX B HAHOAMAIIa30HE.

PenTreHocneKkTpajJbHblii MEUKpOaHaaW3. ['eHepalus PEeHTTEHOBCKOIO W3JIy4EHHUs IPH
B3aMMO/JICHCTBUH 3JIEKTPOHOB C TBEPABIM TesoM. OCHOBHBIE MPUHIIMITBI PEHTI€HOCTIEKTPAIBLHOTO
aHaJn3a. XapaKTEepUCTUYECKOE PEHTIEHOBCKOE M3IydeHHE. 3akoH Mo31Hu. 3aKOHOMEPHOCTH B
PEHTIeHOBCKHUX cnekTpax. CrnekTpanbHble cepud. TOpPMO3HOE PpEHTTEHOBCKOE H3IIyYEHHE.
[IpyHIMIBI pa3lI0XKEHUsI PEHTIEHOBCKOIO M3JIy4eHMsI B cIeKTp. CIEKTpOMETpBI C BOJHOBOW U
SHEPreTHUYECKOW Jaucnepcued. PEHTreHOBCKMM MHUKpPOAHalIM3 C  DJIEKTPOHHBIM  30HJIOM.
MeTposoruueckue  XapakTepUCTUKU  (JIOKAJBHOCTb, Mpelaesl  OOHapyKeHHs, JHara3oH
OTIpe/IeNIIEMBIX COJIEPKaHUM, IUATa30H ONpPEAEAEMBIX JJIEMEHTOB). Y CTPOICTBO PEHTTEHOBCKOTO

88



MHUKpOaHanu3aropa. I[IpuHIUIIBI KOJWYECTBEHHOIO aHaiuu3a. PEHTreHOBCKMM MUKpOAHaau3 B
MPOCBEUMBAIOIICH JIEKTPOHHOM MUKpOCKOuH. [IpenenbHbie BO3MOKHOCTH.

DJIeKTPOHHAsI cleKTpockonus. Oke CHEKTPOCKONHUS M PEHTTEHO(OTODIEKTPOHHAS
CIIEKTPOCKOIIUSI. WNndopmaruBHbie BO3MO>KHOCTH. JlokabHOCTB olpeAeIeHui.
DKcrepuMeHTalIbHbIe OCOOCHHOCTH peanu3aiui MeTooB. Bakyymubie ycinoBus. [IpuHIHIIBL
onpeneneHuss (GOpMbl HAXOXKICHHMS DIIEMEHTOB — XUMHUUYeCKuUM caBur. JlokanpHas odxe-
CIEKTPOCKOIIMA C  JJIEKTPOHHBIM  30HAOM. IIpenenbHble  BO3MOXKHOCTH — 3JIEKTPOHHOM
CIIEKTPOCKOIINH.

Macc-cnekTpoMeTpusi BTOPHYHBIX HMOHOB. OCHOBHBIE (DU3MYECKHE SBICHHUS IPH
B3aMMOJCHCTBUM HMOHOB C TBepAbIM TesoM. Katonnoe pacmbuienue. IIponeccsl nmonusanumy,
KOA(Q(PHUIHUEHTHl OTHOCHUTEJIBHOW 3JI€MEHTHOH YyBCTBUTENBHOCTU. [lpuHIMIBI neHCTBHS Macc-
CIIEKTPOMETPOB, OCHOBHBIE THUIIBI MAaccC-CENapaTopoB. Macc-CIEKTPOMETP BTOPUYHBIX HOHOB.
OcHoBHbIE 37eMeHTHl. TpeOoBaHMs K BaKyyMHBIM YCIOBUSM. lIOHSTHE O pacnpenenuTeNbHOM
(mocnoitHom) ananu3ze. JlokampHOCTh omnpeneneHus. [IpUHIUIBI KOJMYECTBEHHOIO aHajIM3a.
KambOpoBka npubopa mo riryOmHe. MeTpoorudecKkue XapakTepUCTHKH MAacC-CIIEKTPOMETPUHU
BTOPUYHBIX MOHOB. BpeMs mposeTHast Macc-ClIEKTPOMETPHS.

HNHuTepdepomerpuyeckne MeToAbl H3MEepeHUs HAaHONepeMeleHuii. [IpuHnun nercTeus
nazepHoro uHrepdepomerpa. IlpenenvHbie Bo3MokHOCTH uHTephepomerpun. COBMEIIEHHbIE
YCTaHOBKH — JICKTPOHHBIE U 30H]I0OBBIE MUKPOCKOIIBI C JIa3€PHBIMU UHTEPPEPOMETPaMHU.

JudpakunoHHbie MeTOAbI MCCIAeJOBAHUS HAHO00beKTOB. J(udpakiys peHTTeHOBCKUX
Jy4yell U aneKTpoHoB. YpaBHeHus Jlays, ypaBHenue Bynbda-bparros. CBsizb yrioBoi IIHPUHBI
IU(QPAaKIMOHHOTO MakCUMyMa M pa3Mmepa oOjacTu paccesHus. MalloyrioBoe paccesHue
PEHTI€HOBCKHUX JIy4€H U 3JIEKTPOHOB. lIpuMeHenune 11 n3mMepeHus pa3sMepoB HAHOYACTHLL.

MeTtoabsl  BBISIBJIEHMSI  KBaHTOBO-pasMepHbIX  3(pdexroB.  JlroMuHECHEHINS,
paMaHOBCKoOe paccessHue. [I[puMeHeHne XUuMUYECKUX 30H/10B.

4. O0beM y4eOHOMH JUCHHILINHBI

B 3agerHbBIX B akanem.

Bunel yue6HoI paboThl eANHULAX yacax
OO01masi Tpy10eMKOCTb IMCUMILIMHBI 0 Y4eOHOMY IJIAHY 6,0 216
KonTtakTHas padora — ayIMTOpPHbIE 3aHATHSA . 2,67 96
Jlextuu (JIek) 1,33 48
JlaboparopHeie 3aHsaTHs (J1ad) 0,89 32
[Tpaktuyeckue 3anstus (I13) 0,45 16
CamocrositesbHas padora (CP): 2,33 84
KonrtaktHas camocrosiTenbHas paboTa 233 -
CamocrosaTenbHOE U3ydYeHUE pa3iesoB JUCIUILUIUHBI ’ 84
Bua konTpoJ:
Ok3ameH 1,0 36
KonrtakTHas paboTa — mpoMexyTO4YHas aTTeCTalHs 10 0,4
[TonroroBka K SK3aMeHy ' 35,6
Bupa uToroBoro KOHTpoJIs: JK3aMeH

B 3aueTHbIX B actposn.

Bunsl yueOHoI paboThI eIMHUIIAX qacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 6,0 162
KonrtakTHas padoTa — ayANTOPHBIE 3aHATHS . 2,67 72
Jlexuuu (JIek) 1,33 36
JlaboparopHebie 3aHsaTHs (J1a0) 0,89 24
[Ipaktrueckue 3ansatus (I13) 0,45 12
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CamocronitesbHas padora (CP): 2,33 63
KonTakTHas camocrositenbHas paboTa 533 -
CamocTrosiTenbHOE U3YUYCHHE PA3/IeTIOB JUCIIUILIMHBI ’ 63
Bua koHTpOJIA:

DK3aMeH 1,0 27
KonrtakTHas paboTa — MpoMeXyTOYHAs aTTECTAIIHS 10 0,3
[ToaroroBka K 3K3amMeHy ' 26,7
Bua uTOroBoro KOHTpoOJIs: IK3aMeH

AHHOTaN U padoyeil MPorpaMMsbl AU CHUILIMHBI
«buosornyeckne HAaHOCTPYKTYpbI» (51.B.16)

1. Heab TUCHUIIMHBI - 03HAKOMHUTH CTYJEHTOB C OCHOBHBIMU KJIACCAMU OMOJIOTUYECKUX
MOJIEKYJ, UX CTPOCHHEM U (QYHKIUSMH, AAaTh MOHITHE O CTPOCHUU U (QYHKIUSAX OMOIOTHYECKUX
HAaHOCTPYKTYpP B KHBOW MPHUPOJIC HA MPUMEPE IHEPTETUICCKUX MPOIIECCOB B KIETKE, MPOIECCOB
TeHEpUPOBAHUS, BOCIIPUATHUS U Mepeaun CUTHAJIOB, MEXaHUUECKOTO JIBHKEHUS.

2. B pe3yabrare wu3yYeHUsi JAUCHUILUIMHBI OOydYamlnuiics 1O Mporpamme
0aKkaJlaBpUAaTAa J10JIKEeH .

Obaadams cnenyromumu o0mekynbTypabiMu (OK), obmenpodeccnonansabivu (OIK) u
npodeccuonanbHbiMU (I1K) koMneTeHITUAMY

TOTOBHOCTBIO NMPUMEHATh (yHIAMEHTAILHBIC MaTEeMaTHYECKHE, SCTCCTBCHHOHAYYHBIC U
o0IIeMHKEHEPHBIE 3HAHUS B IpodeccroHanbHoi aestenbHocTu (OITK-3);

CIIOCOOHOCTBIO HCIOJB30BaTh HA TPAKTHKE COBPEMCHHBIC TPEICTABICHUS O BIUSHUU
MHUKpPO- W HAHO-CTPYKTYpPhl Ha CBOMCTBa MaTEpHUajOB, WX B3aUMOJICHCTBUU C OKpY’Karollei
cpenoid, moyisimu, yactuiiamu 1 usinydeHusmu (I[1K-6);

3Hamy:

- CTpOCHUE, CBOICTBA U OMONOrHYecKre QYHKIIMH OCHOBHBIX KJIACCOB OMOMOJIEKYT,

- cTpoeHue U paboTy HanboJee BaXKHBIX OHMOJOTHYECKUX HAHOCTPYKTYD;

- MOJICKYJISIPHBIE MEXaHWU3MBbl BOCHPHUSATHS, TIEpeaud U MpHeMa WHPOPMAIMH B KHBBIX
CUCTEeMaXx;

- MOJICKYJISIPHBIC MEXaHU3MBI TIOJTYICHHSI K XPAHCHHUS SHEPTHH B JKUBBIX CUCTEMAX;

- MOJIEKYJISIPHBIE MEXaHU3MbI MEXaHUYECKOTO JIBUKEHHS B )KUBBIX CHCTEMAX;

ymemy:

- BUAETHh NEPCIEKTUBBl BO3MOXHBIX OMOJOTHYECKHX, METUIIMHCKUX M DKOJIOTHUYECKUX
MIPHIOKCHUH HAaHOTEXHOJIOTHH;

— CaMOCTOATEIbHO OPUEHTHPOBATHCS B JIMTEpAType, MOCBSIIEHHOW MEAMIIMHCKUM U
OMOJIOTUYECKHUM MPHIIOKESHUSIM HAHOTEXHOJIOTHH;

- BECTH JAMAJIOT U COTPYIHHYECTBO C MPEACTABUTEISIMH MEAUIIMHCKUX U OMOJIOTHMUYECKUX
HayK;

enaoemsy.

- HaBBIKAMH aHAJN3a HAyYHO-TEXHUYECKOW JUTEpaTyphl B OOJACTH CTPOCHUS, CBOICTB,
(GYHKIUH ¥ BO3MOXHOTO MMPUMEHEHHSI HAHOCTPYKTYP OMOIOTUYECKOTO MPOUCX 0K ICHUSI.

- CIIOCOOHOCTBIO WCIIOJIB30BaTh HA MPAKTUKE 3HAHUS O CTPOCHUHM W (PYHKIIMOHUPOBAHUHU
OMOJIOTMYECKUX HAHOCTPYKTYP, B TOM YHCIIE TIpU pa3paboTKe HOBBIX HAHOMATEPHAIIOB.

3. KpaTkoe conep:kaHue THCHUTLIAHBI

1. BBegenne. Mecto OMOXUMHH CPeIU IPYTUX €CTECTBEHHBIX HayK. OOBEKTHl M3YUCHHUS
omoxumun. CBs3p OHOXMMHH W HAHOTCXHOJIOTHH. bHOMUMETHKA. YPOBHH OpTaHH3AIHH
OMOJOTMYECKUX CHUCTEM. buonornyeckue OOBEKTHI KaK HAHOCTPYKTYPHl W HaHOMAIIWHBL.
DJIEMEHTHBIN COCTaB )KUBBIX OpraHnn3MoB. Ocobast posTb BOJIBI JJISI dKUBBIX OPTaHU3MOB.

2. Kaerku u Bupychl. OCHOBBI KJIETOYHOW Teopud. I[IpoKapuOTBl W DYKApUOTEHIL.
Crpoenne, (YHKIIMH W XapaKTepHBIC pa3Mephl KIETOYHBIX CTPYKTYp. CTpoeHHe BHPYCHBIX
gactull. Kiaccupukanus BupycoB. BzaumonelicTBue BHPYCOB € KIETKOW. JIM3OTeHHBIH H
JUTUYECKU yTh. BUpychl Kak MpUpoAHbIe HAHOMAIIUHBI.
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3. bBeakoBble HaHOO0OBEKTbl. AMUHOKHCIOTBHL oOmpeaeneHue, oOmas Qopmyna,
ONTUYECKasl aKTUBHOCTb. buonoruueckue (QyHKIMM aMUHOKUCIOT. CTpyKTypa aMHHOKHUCIOT.
Hezamennmbie aMUHOKHUCITOTHL. CTPYKTYpa M OMOJIOTrHYECKUe (PYHKIIUH MTENTH/IOB.

buonorndeckue ¢pyHKIMHU, XapaKTepHbIE pa3Mepbl MOJIEKYJ O€IKOB. Y POBHU OpraHU3aIlU
CTpyKTypbl OenkoB. JleHatypauus. HaHOCTpyKTypa KOJJIareHOBBIX BOJIOKOH. CTpykTypa W
¢dbyakuun remornoonHa. CTpykTypa ¥ GyHKIIMA HMMYHOTJIOOYJTMHOB.

Onpenenenne, HOMEHKIATypa u kinaccudukanus ¢epMmeHToB. OCOOCHHOCTH IEHCTBUS
(bepMeHTOB Kak KaTanu3aTopoB. CTpoeHHe aKTUBHOIO LIEHTpa (hepMeHTOB. MeXxaHu3M AeHCTBUS
dbepMeHTa - TEOpHs HHIAYIHPOBAHHOTO COOTBETCTBUA. OCHOBBI (PEepMEHTATUBHOW KHWHETHUKH:
BIMsIHME Temiieparypsl, pH, koHueHTpauun ¢epMmeHTa U cydcTpara. YpaBHeHHEe Muxasmuca-
Menrten. Perymsiusi akTUBHOCTH  (EPMEHTOB — KOHKYPEHTHOE U HEKOHKYPEHTHOE
UHIMOMpOBAaHUE,  AJUIOCTEpUYECKas  peryisius, KoBaJeHTHas  Mojaudukanus. Kackan
(epMEeHTaTUBHBIX peaKIfil Ha MpUMepe CBEPTHIBAHUS KPOBH.

Kodepmentsl. [Tpumepsr kodpepmenToB. OyHKIMM BUTAMUHOB Kak KodepMmeHToB. Jlpyrue
¢bynkuuu BUTaMuHOB. [IprMepbl BUTAMHUHOB. ABUTaMUHO3.

4. YrieBoaHble HAaHOCTPYKTYpbl. CTpoeHue M OHOJOrHMYecKUe (QYHKLUHU YIIIEBOJIOB.
Mounocaxapuasl. CTpyKTypHass M ONTHYECKas HM30MEpUsS MOHOCAXapuaoB, JIMHEHHbIE W
nukianyeckue Gopmsal. JJucaxapuasl — caxaposa u jakro3a. [lonucaxapuisl: LeUI0103a, Kpaxmall,
IJIMKOT€H, UHYJIMH, XUTUH, THATYpPOHOBAs KUCJI0Ta. HaHOCTpYKTypa KJIETOYHOM CTEHKU PACTEHUH.

5. JIunuasl 1 Guooruyeckne MemoOpanbl. buonornueckue GyHKIMM U KIacCUPUKALMS
munuaoB. JKupuele kucnotsl. Tpurnunepuasl. Bocku. ®oconunuasl. CTepouabl, X0JIECTEPUH.
Kaporunonas!. Tepnenst.

HanoctpykTypa KieToyHOW MeMOpaHbl — JUNHIHBIA OWCIOH, mepudepuveckue u
uHTerpajbHble Oenku. DYHKIMM KIETOYHbIX MeMOpaH. MemOpaHHBIM TpaHCHOPT: HpocTas U
oOneruennas auddys3us, akTUBHBIA TpaHcnopr. Mexanusm aeiictBus Na'/K'-macoca. Poub
HMOHHBIX KAHAJIOB B IIPOBEJCHUN HEPBHOT'O UMITYJIbCA.

6. HanocTpykTypa M (QYHKUMH HYKJEHMHOBBIX KHCJIOT. XHUMHUYECKHH COCTaB
HYKJICHHOBBIX KHCJIOT, a30TUCTble OcCHOBaHudA. YnakoBka [IHK, HanocTpykTypa Xpomaruna.
[IpyHIMII KOMIIJIEMEHTAPHOCTH, BOAOPOAHBIE CBSA3M MEXKIY a30TUCTBIMU OCHOBaHUSIMH.
Hanoctpykrypa asoiinoi crimpanu JTHK.

CBolicTBa T€HETUYECKOTO KOJIa, CTPOEHUE TeHOB. Opranu3anus reHeTH4eCKOoro Marepuaina,
CTPYKTYpHBIE T€Hbl U PEryJIsSITOpHblE ydyacTKU. HTpOHBI U 3K30HBI. MyTauuu U (QakTopsl, UX
Bbi3biBatonue. Penmapauus JIHK. [IpumMeps! HaciaeICTBEHHBIX 3a001€BaHUi.

[Tpoueccsl mnepenaun reHernyecko wuHopmanuu. Perumkauus JHK, crpoenune
perMKaTUBHON BUIKU. TpaHckpumuus, pabora PHK-momumepassl. CtpoeHue TpaHCIOpTHON
PHK. Ctpoenue u padota prubocombl. OCHOBHBIE CTAJAMH MPOLIECCA TPAHCIISILIUH.

7. MoJiekyJ/JisipHbIe MeXaHU3MbI BOCIPUSITUSA M Nepegadyn HHGpopManuu.

HepBhas u rymopanpHas perymsuust opranusma. llonarue ropmona. OcobGeHHOCTH
JIeUCTBUS TOPMOHOB. MOJEKyJIsipHbIE ~ MEXaHHU3Mbl  JIEHCTBMS TOPMOHOB: MeMOpaHo-
ONOCPEIOBAaHHBIH M LUTO30JIbHBIM MexaHu3M. Kiaccupukauus ropmoHoB. CTpykTypa H
Oouosiornyeckue (QyHKIMM HEKOTOPBIX TOPMOHOB rumnodusza u mepupepuuecKux Kemies.
I'opMoHnanbHBIE HApyLICHHUS.

HepBhast perynsnusi, cTpoeHue akcoHoB. CrTpoeHuMe U paboTa HEPBHO-MBIIIEYHOTO
cuHarca, HelipomeauaTopbl. Opransl uyBcTB. IloHsTHE penentopa. CTpoeHUE U MOJIEKYJISIPHBII
MEXaHU3M paboThl 3puTenpHOro penenrtopa. CTpoeHHE M MeXaHM3M pabOThl CIyXOBOTO
peuenrtopa. MonekyJIpHbIA MEXaHU3M BOCIIPUATHS BKyca Ha IPUMEPE caxapo3bl.

8. Mexanuueckoe aBuakeHue. CTpoeHne MUKpOTpyOouek. MonekyssipHas CTpyKTypa U
paboTa KJIETOYHBIX pECHUYEK. BpaimiaTenbHOe ABMKEHHE XIYTHKOB KIIETKH («HAHOMOTOPY).
CrpoeHure MbIIEYHOM KieTkH, MuopuOpwiel. HaHoCTpykTypa akTMHa M MHMO3MHA.
MonekysapHble MEXaHU3MbI MBIIIEYHOTO COKPAILICHHUS.

9. MoJiekyJsipHble MEXaHHM3MbI IPEBPALCHHUS] JHEPrHH M BelIECTBA B KUBBIX
cucremax. [lorstue merabonmsma, katabonusMm W aHaboyim3M. lleHTpanmbHBIEe TIyTH OOMEHa.
KitoueBbie MeTabomuThl — mupyBar U aueTwiKoA. Makpospruueckiue MOJIeKyJIbl.
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AdpoOHOe W  aHa’pOOHOE  OKHUCIIEHHWE  YyIJIeBOJAOB. [ JHMKONW3, €ro  CTaJuu.
[MupyBatruaporenasnas peaknus. [{ukn KpebGca. OOmmii MaTepuanbHBIM M DHEPTrETUUYCCKUN
6anaHc a3poOHOT0 OKHCICHHS TJIFOKO3bI.

CtpoeHue u pOJb MUTOXOHIPHH. MeXaHU3M OKHUCIUTENbHOrO (ochopuinpoBanus,
COIPSDKEHHE TPOLIECCOB OKUCIEHUs U (ochopunupoBanusi, posib MeMOpaHbl. MojekymspHas
OpraHu3alys AbIXaTeJIbHON LIETIH.

@DOTOCHHTE3, CBETOBAas M TEMHOBas CTaAuM. MaTepHalbHbI M 3HEPreTUYECKUil OajlaHc
¢dotocunTe3a. CTpoeHHE XJIOPOIUIACTOB, CTPYKTypa XJopoduia. MexaHu3sM CBETOBOM CTaauH
¢dorocuntesa. TemHoBas cragus GporocuHTe3a, uKI KansBuHa.

10. JocTuxenust " nepCcneKTUBbI pa3BuTHs HAHOOMOTEXHOJIOTHH.
Hano6uorexnonorust. ~ Bo3MoXxHBIE ~ OHOJOTMYECKHE W MEOUIUHCKHE  IPUIOKEHUS
HaHOTEXHOJIOTUH U HAHOMAaTEPHUAJIOB.

4. O0beM y4eOHOM JUCIHILINHBI

B 3aueTHBIX B akanmewm.

Buner yueGHoi paboTh eIMHULIAX yacax
O0mas TpyA0eMKOCTb JUCIUILIHHBI 110 Y4eOHOMY IVIaHY 5,0 180
KonTakTHasi paboTa — ayiUTOPHbIE 3aHATHS . 1,78 64
Jlexuunu (Jlek) 0,89 32
[Ipaktuueckue 3ansatus (I113) 0,89 32
CamocrositesbHas padora (CP): 3,22 116
KonraktHas camocrositensHast pabora 3.2 0,2
CaMocTosTenbHOE U3YUYEHUE PA3/IETI0B IUCIUILINHbI ’ 115,8
Bua koHTpOJIA:
3a4er ¢ oueHKoOM - -

B 3aueTHbIx B actpoH.

Bunsr yaeGHoI paboTh €IMHULIAX yacax
OO01masi Tpy10eMKOCTb IMCUMILIMHBI 0 Y4eOHOMY IJIAHY 5,0 135
KonrTakTHas paGora — ayiuTOpHbIE 3aHATHUS 1,78 48
Jlextuu (JIek) 0,89 24
[Tpaktuyeckue 3anstus (I13) 0,89 24
CamocrositesbHas padora (CP): 3,22 87
KonrtakTHas camoctosTenbHas pabora 322 0,15
CaMocTOsATENbHOE U3YUYEHUE PA3AEIOB TUCIUIUIMHBI ’ 86,85
Bua konTpoJ:
3a4der ¢ oLeHKOM - ‘ -

AHHOTanus padoyeil NPOrpaMMbl AUCHUIIIMHBI
«JJIeKTHBHBbIE THCHHUILUITMHBI 0 pu3nyeckoii KyabType u ciopty» (b1.B.17)

1. Henap AMCUMIUIMHBI - OBJIAJICHME CHCTEMOM MpPaKTUYECKMX YMEHHH M HaBBIKOB,
o0ecreynBaOIUX  COBEPILIEHCTBOBAHME  MNCUXO(PHU3UYECKUX  CHOCOOHOCTEH;  pa3BUTHE
CIIOCOOHOCTEH HCIOJIb30BaTh Pa3HOOOpazHble POpMBbI HU3HUECKOIN KYIbTYpHI, CIOPTa U TypU3Ma
JUIL COXPAHEHUs M YKPEIUIEHUS CBOETO 3/0pOBbSl U 37J0POBbS CBOUX OJIM3KMX B MOBCEIHEBHOM
KU3HK U TpodecCHOHATBbHON JesTeNbHOCTH; (OPMHpPOBAHHE MOTHBALIMOHHO-IIEHHOCTHOTO
OTHOLICHHS K (PU3UYECKON KyJIbType, (PU3NUYECKOMY COBEPLICHCTBOBAHHIO M CaMOBOCIHUTAHHIO,
YCTaHOBKA Ha 3/I0POBBIM 00pa3 ®U3HU; 00y4eHHE TEXHUYECKUM U TAKTHUECKHUM MpUeMaM OJHOT0
13 BUJIOB CIIOpPTA.

2. B pe3yabraTre wu3yYeHHs] AMCHUILUIMHBI OOydawuuiics N0 mporpamme
O0akajiaBpuaTa J10JI/KeH:
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Obaaoams cnenyromumu o0mekyasTypHbiMU (OK) KoMIeTeHIIUSIMH:

CIOCOOHOCTBIO K CaMOOpraHu3aliy U camooopasosanuio (OK-7);

CHOCOOHOCTBIO  UCIOJIB30BaTh METOJIBI M CPEACTBa (DU3MUYECKOW KYIBTYpBl IS
obecreyeHrs MOTHOIEHHOM COIMaabHOMN 1 podeccnonanbHoi aestensHocti (OK-8);

3nams:

- Hay4YHO-TIPAaKTUYECKHUE OCHOBBI (PU3UUECKOM KyJIBTYpBI U CIIOPTa;

- BIUSTHUE O370POBUTEIBHBIX CUCTEM (PU3MUYECKOTO BOCIIMTAHUS HA YKPEIUIEHUE 370POBB,
npoGUIAKTUKY ITPO(HECCHOHAIBHBIX 3a00J1€BaHUN U BPEAHBIX IPUBBIUCK;

- criocoObI KOHTPOJISL M OIIEHKH (PU3UYECKOTO Pa3BUTHS U (PU3NYECKON TTOATOTOBIEHHOCTH;

- IpaBUJa U CHOCOOBI IUIAHUPOBAHMS WHAMBUIYAIBHBIX 3aHATHH DPa3IMYHON LEJIEBOM
HaIPaBJIEHHOCTH;

- cnoptuBHbIe Tpaguuun MXTU-PXTY um. [I.1. Menaeneena.

Ymems:

- BBIIOJHATh WHAWBUIYAJIBHO I10J00paHHbIE KOMIUIEKCHI 10 (M3UYECKOM KyIbType U
Pa3IMYHbIM BUIaM CIIOPTa;

- OCYILECTBJISATh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETr0 OpraHM3Ma M coOII0JaTh MpaBUIIa
TUTUEHBl U TEXHUKH 0€30I1aCHOCTH;

- OCYUIECTBJISTb TBOPUYECKOE COTPYJHHYECTBO B KOJUIEKTUBHBIX (OpMax 3aHATHIM
(bU3NIECKOil KyIbTYpOi U CIIOPTOM;

- BBIIOJIHATh IPUEMBI 3aIUTHI 1 CaMOOOOPOHBI, CTPAXOBKH U CAMOCTPaXOBKHU.

Braoemy:

- CpeICTBAaMH M METOJaMHM YKPEIUICHUs HWHIUBUAYAJIbHOIO 3/10pOBbs, (HU3NYECKOTIO
CaMOCOBEPILIEHCTBOBAHMUS;

- JIOJDKHBIM YpPOBHEM (hPHU3MUYECKON MOJITOTOBIEHHOCTH, HEOOXOIUMBIM JUIsl Kaue€CTBEHHOT'O
YCBOEHHSI TPO(ECCHOHATBHBIX YMEHHUH W HaBBIKOB B Ipollecce OOy4eHUsi B BYy3e, IS
o0OecrieueHrsT TOJHOIICHHON COIMAILHOM W TMPOPECCHOHAIBHON JEATEIBHOCTH TIOCTE
OKOHYaHUs y4eOHOIr0 3aBEJICHHUS;

- TEXHUYECKUMHU U TAaKTUYECKMMH HaBbIKAMU B OJIHOM M3 BUJIOB CIIOPTA;

- HCHOJb30BaTh NPUOOPETEHHBIC 3HAHHUA U YMEHHMS B NPAKTUYECKOM JEATENBbHOCTH H
ITOBCETHEBHOM KU3HH.

3. Kparkoe conep:kanue JTHCHUTIIAHBI

[IpenycMOTpeHbI MpakTUYECKUE 3aHATUSL o0yyaronierocsi B 0akagaBpuare Mo JUCHUILUIMHE
«@u3uueckasa Kyaiomypa u cnopm (Inekmugnsle oucyunaunst)» B oobeme 328 akan. yacos / 246
acTp. 4acoB B TEUCHHE IIeCTH cemecTpoB (1Mo 32 akaja. 4. B 1 1 6 ceM., mo 66 yac. B Kaxkaom 2, 3,
4 u 5 cemecTpax).

KOHTpoJIb yCIEBa€MOCTH CTYJIEHTOB BEJETCS IO NPUHATOM B YHUBEPCHUTETE PEUTUHIOBOU
CUCTEME.

IIpakTHyeckune 3aHATHA.

Kaxxaplil pa3men nporpaMmbl UMEET B CBOEH CTPYKTYpE IPAKTUUECKUE 3aHATHUS.

[TpakTryeckuil pas3zien MporpaMMbl peaau3yeTcsl Ha y4eOHO-TPEHHUPOBOUHBIX 3aHATHIX B
y4eOHBIX Tpynmax no odmei Gu3nueckoil moAroToBKe U M30paHHBIM BUJAM CIIOPTA.

[TpakTueckue  (y4eOHO-TPEHUPOBOUHBIE)  3aHATUA  Oa3uUpPYIOTCSs Ha  LIMPOKOM
UCIIOJIb30BAHUN TEOPETUUYECKUX 3HAHMM UM  METOAMYECKHX YMEHMH, Ha IPUMEHEHUH
Ppa3HOOOpa3HBIX CPeNCTB (U3NYECKOM KyJIbTYpbl U CHOPTa, CIOPTHUBHOW M NPO(decCHOHATBHO-
MIPUKJIAHON TOATOTOBKH CTYJIEHTOB.

[TpakTHueckue 3aHATHUS MOMOTAalOT MPUOOPECTH OMBIT TBOPYECKOM MPaKTHUECKOM
JesTeIbHOCTH, Pa3BHBAIOT CAMOCTOSITENBHOCTh B (PU3MUECKOW KyJIbType M CIOpPTE B IENAX
JOCTUXKEHHUSI  (U3WYECKOro coBeplieHCTBA. [loBbIMIAIOT  ypoBeHb  (DYHKUIMOHAIBHBIX U
JIBUTATENIbHBIX CIIOCOOHOCTEH, HalIPaBICHHO (POPMHUPYIOT KaueCTBa U CBOMCTBA JINYHOCTH.

[IpakTuueckue 3aHATHS COCTOSAT W3 CHEIUATBHOM (PU3MUECKOW TOATOTOBKH H
COpPEBHOBATENIbHOM MOATOTOBKH.

KputepreM ycnemHocTH OcBOeHHUs Y4eOHOTO MaTepualia sSBIISETCS JKCIIepTHas OIeHKa
IIpenojaBaTelis, YYUTBHIBAIOIIAS PeYAAPHOCHb NOCEU|EHUA 00A3aMenabHbIX NPAKMUYECKUX
3aHAmMUI, BHIIOJHEHNE YCTAHOBJICHHBIX HA JIaHHBINA CEMECTP KOHTPOJIBHBIX HOPMATHUBOB (TECTOB)

93



o0mieit pU3NUecKoi U CIOPTHUBHO-TEXHHUUYECKOW MOATOTOBKU JUISI OTIACNIBHBIX TPYIN Pa3InYHOMN
CHOPTUBHOW HAINPABIEHHOCTH.

C wnenpio ompeAeneHHs TPYMIbl 370pOBbS 00ydyaroOmMXCs, B Hayaje y4eOHOro roja
kadenpa (uU3MUECKOrOo BOCIUTAHUS KOHTPOJIUPYET IMPOXOKICHHE CTyIEeHTaMH BpadyeOHOTO
KOHTPOJISI, IPHHUMAS METUIIMHCKHE 3aKIIIOUEHUS O TPYIIE 30POBBS IS 3aHATHH 10 (pru3nyecKon
KyJbTYpe M CIOPTY U3 TOPOJCKUX MOJUKJIMHUK MO MECTYy >KuTeabcTBa cryaeHta, ['TI Ne 219,
MEIUIMHCKUX LIEHTPOB, UMEIOIINX JIMLIEH3UIO Ha IIPABO MIPEIOCTABICHUS MEAULIMHCKUX YCIIYT.

[lo pe3ynpraTaM MEIULIMHCKOLO OCMOTpa IMPOUCXOIUT pPAaCHpPEEiICHUE CTYAEHTOB IO
y4eOHBIM OT/ICTICHUSIM.

B ocnoenoe otnenenue pacrpenensioTcs CTYACHTHI, HA OCHOBAaHUHM JAHHBIX BpadyeOHOTO
KOHTPOJIS1, UMEIOILIME OCHOBHYIO UJIH MOATOTOBUTEIBHYIO IPYIITY 310POBBS.

CryneHTel, MONY4YMBIIME CHEUUAIBHYI0 MEOUUMHCKYIO rpynmny «A» umm  «by,
pacrpenensiorcs B cneyuanbhoe meOuyunckoe otnenenue. Jlius yka3aHHON KaTeropuu CTyJeHTOB
paspaboTaHa OTAeIbHAs Mporpamma.

B cnopmuenoe otnenenue 3a4uCisiOTCA CTYIEHTBI, UMEIOLIUE CIIOPTUBHBIE Pa3psibl WU
XOpOoIIyI0 (PU3UYECKYIO TTOJITOTOBKY, MO3BOJISIONIYI0 UM OBITh 3a4UCICHHBIM B COOPHBIE KOMAH/IbI
YHUBEPCUTETA 110 Pa3IMYHbIM BUAAM cHOpTa (MEAUIMHCKAs rpynmna 370pOBbsi — OCHOBHAs WJIU

MOATOTOBUTENIbHAS).
Ne Paznen nucrumianHe Bcero, Yacos
/a aKageM. 4. 113
1.| Pazgen 1. OcHOBBI IOCTPOEHUS 68 68
0310POBHUTEJILHOI TPEHUPOBKHU
1.1] O3n0poBuTENbHAS HAIPABIEHHOCTh — KaK 17 17
BXHEHIINN MPUHIIUII CUCTEMBI (PUZUYECKOTO
BOCTIUTAHHSI
1.2 OcHOBBI IOCTPOCHUS 03/I0POBUTEIBLHOM 17 17
TPCHUPOBKHU
1.3] ®u3KynbTypHO-03/10pOBUTEIBHBIE METOJUKH U 17 17
CHCTEMBI
1.4] Ouenka cocTOsSIHUSI 37J0POBBS 17 17
2 | Paznen 2. JIBurarejibHbIe BO3MOKHOCTH 224 224

YyeJIOBEKA — BOCIIUTAHUe (pU3HIecKuX
kauecTB. BOCKI'TO

2.1| TlosiBnenue u BHeApeHue kommiekca 'TO 56 56
2.2| BociutaHue pU3NYECKUX KaYeCcTB 56 56
00yJaroImxcst
2.3) Bocrmranue ruOkocTH 56 56
2.4| TTogBMKHOCTH ABUTATEILHOIO HABBIKA. 56 56
B3anmocBsi3p hU3HYECKUX KAYeCTB
3 | Pa3znen 3. MeToauka opraHu3anum u 36 36

NMPOBCACHUSA CIIOPTUBHBIX COpeBHOBaHI/Iﬁ u
(pu3KyJILTYPHO-MACCOBBIX MEPONPUATHIA.
JdTHKA PU3MYECKOil KYJIbTYPbl H CIOPTA

3.1} XapakTepucTka CIOPTUBHBIX COPEBHOBAHUI 1 9 9
(bU3KYIBTYPHO-MACCOBBIX MEPOIIPHATHI
3.2] OpraHu3anusi CHOPTUBHBIX MEPOIIPUATHI 9 9
3.3] HpaBcTBEHHBIE OTHOIICHUS B CIIOPTE 9 9
3.4/ IlpodunakTuka HaApYIIEHUH CIIOPTUBHON ITHUKH. 9 9
BAJIA
UTOIr'o 328 328
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4. O0beM y4eOHOMH JUCIHIJIMHBI

B 3aueTHEBIX B akanmewm.
Bunet yueGHoI paboTh eIMHULIAX yacax
OO0mas Tpy10eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IJIAHY - 328
KonrakTHasi pa6oTa — ayIuTOPHbIE 3aHATHS - 328
[Ipaktrueckue 3ausatus (I113) - 328
Bua koutpoJsi: 3auer - -
B 3auetHbIx B actp.
Bunet yueGHoit paboThI eIMHULIAX yacax
OO0mas Tpy10eMKOCTh JUCHUILIHHBI 110 Y4eOHOMY IJIAHY - 246
KonrakTHasi pa6oTa — ayIuTOPHbIE 3aHATHS - 246
[Tpaktrueckue 3ausatus (I113) - 246
Bun xourpoJs: 3ader - -

4.4.3 IlucuMninHbl BAPHATUBHOM YaCTH (IUCUHUILIMHBI 110 BLIOOPY)

AHHOTanuA padoyeil MPOrpaMMbl AHCUUIIMHBI
«Pycckuii s3bIk M KyabTypa peun» (b1.B./[B.01.01)

1. 1. Heap mucuuniauubl - TOBBIIIEHUE O00mIeH HNPOGECCHOHATBHOW KYIbTYpPhI
peueBoro OOMIEHHs CIIEMUAINCTA, CIOCOOHOTO pEaTM30BBIBATH CBOM KOMMYHUKAaTHBHBIC
nOoTpeOHOCTH B COBPEMEHHOM OOIIecCTBE Ha OCHOBE MPHHIUIOB 3(()EKTUBHOCTH,
KOMMYHHUKATHBHOW I1€JIeCOO00Pa3HOCTH U KOM(POPTHOCTH, JTUYHOTO JTOCTOMHCTBA, BBICOKOMN
o0mieli ¥ npoecCHOHABHON KYJIbTYPBI, YBKEHUS K APYTHM JFOISM.

2. B pe3yabraTre wu3yYeHHS] AMCHUILUIMHBI oOydawumiics N0 mnporpamme

0akajaBpuaTa J0JIKeH

Obnadams cnenyromumu oomekynbTypabiMu (OK), obmenpodeccnonansubivu (OIIK) u
npodeccuonansubiMu (I1K) komnereHuuaMu:

CHOCOOHOCTBI0O K KOMMYHHUKAIlUM B YCTHOW M NHCbMEHHOW (opMax Ha pPYCCKOM H
WHOCTPAaHHOM SI3bIKaX ISl PEHICHUS 3a7a4 MEXITMIYHOCTHOTO M MEXKKYJIBTYPHOTO B3aMMOACHCTBUS
(OK-5);

CIOCOOHOCTBIO  WCTOJB30BAaTh  COBPEMEHHBIE  HMH()OPMAIIMOHHO-KOMMYHHKAIIHOHHBIE
TEXHOJIOTUH, IN100aTbHbIe HH(OPMAIIMOHHBIE PECYPChI B HAYYHO-UCCIIEJOBATENbCKON M pacuyeTHO-
AHAJIMTUYECKOM JISSITEIbHOCTH B 00JIACTH MaTepuanoBeieHus U TexHonorun marepuanos (ITK-1);
3HATh:

- OCHOBHBIC TIOHSTHS AWCHUIUIMHBL A3bIK, peub, MeKCm, (QYHKYUOHANbHbIE CMUIU, pedesdsl
cumyayus, A3bIK08Asl TUYHOCTb,

- cnenu(uKy YCTHON U MUCbMEHHOW peuH;

- 0COOCHHOCTH COBPEMEHHOH COITMOIMHTBUCTHYECKON CUTYAIINH;

- 3THKY M 3THKET MPOPECCHOHATHLHOTO PEYEBOTO OOIICHHS;

- crenu(UKy HAYIHOTO S3BIKA, JKAHPBI HAYYHOTO CTHUIA PEYH, KOMITO3UIIMOHHYIO CTPYKTYpPYy U
cpencta ohopmIiieHUsT HAyYHOU PabOTHI;

- 0COOEHHOCTH O(UIIUATIEHO-/IEIIOBOTO CTHIIS, MPAaBHJIa COCTABICHUS JOKYMEHTA;
- HOPMBI JTUTEPATYPHOTO S3BIKA;

- TMpaBWJIa MOATOTOBKHU TEKCTOB Pa3HbBIX BUIOB MyOJIMYHOTO BHICTYIUICHHUS, IPUEMbl YOEXKACHUS U
3aKOHBbI KOMMYHHKAIUH;
yMeTh:

- JIOTUYECKH BEPHO, apTYMEHTUPOBAHHO U SICHO CTPOUTH YCTHYIO M MUCbMEHHYIO PEYb;
- TpaHc(hOPMHUPOBATh MUCHMEHHBIN TEKCT B YCTHYIO (hopMy peuw;
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- CO34aBaTb Ha OCHOBC HAYYHOT'O IMPOU3BCACHUSA BTOPUIHLBIC JKAHPBI IMCbMCHHOI'O TCKCTA (HJIaH,
TE3UCHI, aHHOTAINI0, pedepar), ciaeays HopMaM HaydHOH peuu;

- COCTaBJIATH JICTIOBBIC JOKYMECHTBI B COOTBETCTBUHU C HOPMATHBHBIMU TPEOOBAHUSIMH;

- OTIMYATh KOJU(PHUIMPOBAHHYIO PeUb OT HEKOAM(PUIIMPOBAHHOM;

- HaXOJWTh B TEKCTE pPEUeBbIC OMIUOKH U YCTPAHATH HX;

- aHaJM3UpOBaTh TEKCT C TOYKM 3PEHHs] CTHIEBBIX OCOOCHHOCTEH U UCHOJIb30BAaHUS
M300pa3UTEIbHO-BBIPA3UTEIBHBIX CPEJICTB SI3bIKA;

- COCTaBJIATH TEKCT MyOJIMYHOTO BBICTYIUICHUS Pa3HBIX KaHPOB;

- BBICTYINATh MyOJIMYHO M Y9aCTBOBAThH B AUCKYCCHUU;

BJIA/IETh:

-HaBBIKAMU IPaMOTHOI'O MTMChMa Ha FOCYAapCTBEHHOM PYCCKOM SI3BIKE;

- KYJBTYpOH MpodhecCHOHATBHO-/ICTIOBOM M HAYYHOM peYr B MUCbMEHHON U YCTHOH (hopMme;

- HaBbIKaMM Y(Q(PEKTUBHON KOMMYHHUKAIMK B Y4eOHOW M NpOoQecCHOHANbHON IesITelbHOCTH

(TyOIMYHOTO BBICTYIJICHHS, aQpTYMEHTALMH, BEJICHUS JUCKYCCHH).
3. Kpatkoe cojep:kanue AU CHHILTUHBI

Pazoen 1. Beedenue 6 npeomem

1.1. Pycckuii f3bIK M KYJbTYPa pedYH KakK NpeAMeT, KAK COCTABJISIOIIAA KU3HEHHOIO W
npogecCHOHAIBLHOIO ycmexa. 3a/ladd U MECTO Kypca B MOATOTOBKE OakalaBpa, CHEHUAINCTa U
MmaructpanTa. [IpoGiiema mpecTika U MPaKTHYECKOW BOCTPEOOBAHHOCTH PEUYEBOM KyJIBTYpHI B
Haiie Bpems. OCHOBHblE TMOHATHUA Kypca BiusHue s3pika Ha (GOpMUPOBAaHHE JIMYHOCTH
4eJIOBEKA, IIOHATHE A3bIKOGAA JUYHOCHID. Hcropuyeckue cBeneHUS O PYCCKOM SI3BIKE.
CoBpemenHas peueBasi cutyanus konna XX — Hagana XXI BB.: paspymenue opporpadpudeckux u
CTUJIMCTUYECKUX HOPM, CTPEMUTENBHBIM POCT OMNOOK, U3MEHEHNE OPPOIMUUECKUX HOPM.

1.2. KoMnoHeHTbI cCUTyalluu OOIIEHUs] U YCIEIIHOCTh KOMMYHMKanuM. [louarusa odujenue u
peuesan cumyayus. llenn oOmeHns (KOMMYHUKAaTUBHBIE 1enu). PedeBbie ommOku u
KOMMYHMKaTHBHBIE HEyJlayd, BO3MOXHbIE HUX MpU4YMHbL. KOMMyHMKAaTHBHas KOMIIETEHLUS
Hocutens P — ymeHne cTpouTh U BOCIPUHUMATh YCTHBIE U IHCBMEHHBIE TEKCTHI Pa3HbIX J)KaHPOB
B Pa3IMYHbBIX CUTYaIUsX OOIIEHUS, TEM CaMbIM JOCTUTaTh CBOMX LI€JIeH, HE Hapyllas MPUHIUIIOB
KYJIbTYpPbl, MOpPAJIU, KOMMYHUKAaTUBHON KOM(pOPTHOCTH.

1.3.  Mmuoroo0pa3ue 3bIKOBBIX cpecTB. OTOOP AZBIKOBBIX CPEACTB, o0ecrneyuBaIOIIHX
3(p(PeKTHBHYI0 KOMMYHHMKALMI0 B OINpeIeIeHHON CHUTyauMu. TUIBI pEYeBBIX CUTyallUd U
(YHKIIMOHAJIbHBIE PA3HOBUIHOCTU COBPEMEHHOTO PYCCKOTO sA3blka. DOpMbI peur (MUCbMEHHas U
ycTHas) M ux crenuduka. MoHosnor u auanor (mosuior). OyHKIMOHATIBHBIE CTHIIN (HAy4HBIH,
opUIMaNTBEHO-/1€TI0BOH, MyOIUIIUCTHYECKH).
Paszoen 2. Kynomypa nayunoii peuu u 0enoeoii peuu
2.1. JIMHrBHCTHKA HAy4HOro TekcTa. OCOOEHHOCTH HAy4YHOro CTHJIA peyd. TepMUHBI,
0COOCHHOCTH HayYHOW TEPMHHOJIOTMH. Pa3HOBUIHOCTH HAy4HOTO CTHJISI (COOCTBEHHO HAy4HBIM,
yuyeOHO-Hay4YHbIH,  Hay4yHO-WH(GOPMALMOHHBIM,  HaydyHO-myOauuuMctuueckuit).  Crenuduka
WCIIOJIb30BAaHUS 3JIEMEHTOB Pa3IMUHBIX A3BIKOBBIX YPOBHEH (JIEKCMUECKOI0, MOP(OIOrHUecKoro,
CUHTAKCUYECKOI0) B HAYYHOU peuHn.

1.2. Odopmiienne HayuyHoi padorbl. OpraHuzanus Hay4HOro TekcTa. Buasl kKommpeccuu
HAyYHOTO TEKCTa: KOHCIEKT, IUIaH, Te3UChl, BUIbI pedepaToB. JKaHpbl yCTHOW HayyHOH peyH.
Kparkas xapakTepucTika peepaTUBHOTO COOOIEHUS, JIEKIHH U TOKIa/a.

1.3. Oco0enHocTH OpPHUIHMATBLHO-AeT0BOI0 CcTHISA. IIMcbMeHHbIe (OPMBI [1€10BOIl pedu.
OdunmanbHO-1€I0BOM CTHIIB PEUH, €r0 JEKCUKO-TpaMMaTHYeCKHe 0COOEHHOCTH, peueBbIe KIIHIIIE;
€ro pasHOBHJIHOCTH (MOACTUIN) U cepbl GYHKIMOHUPOBAHMS (aIMUHUCTpATUBHAS, IPABOBasd,
JUIJIOMaTHYECKas ), ’)KaHpoBoe pasHooOpasue. HoBble siBeHNs B 0pUIIMATBHO-/IEIIOBOM CTHJIE.
XKanpsl MMCbMEHHOH [1€710BOM KOMMYHHUKalWU. JJOKyMEHTBI JUYHOTO MOJb30BaHUS (3asiBICHUE,
pacmucka, JIOBEPEHHOCTb, X0J1aTaicTBO, aBToOuorpadusi,  pesrome). CnyxebHas
KOPPECTIOHIEHIIHSI (1€7I0BOE MUCHMO U €r0 BUbI, HHCTPYKIIHSA).

1.4. Ycrubie ¢opmbl esioBoii peun. OCOOCHHOCTHM YCTHOM [1€710BOM pedn (CoueTaHue
AJIEMEHTOB  MPO(ECCHOHAIBHOIO, JEJIOBOT0O U  Pa3roBOPHOrO  s3bIkoB). HanmoHnanbHbIE
0COOEHHOCTH PYCCKOI0 PEUeBOro ITUKETA U JIEJIOBON PEYEBOM ITUKET.
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Pa3zoen 3. Hopmamuenulii acnekm KyJibmypbol pedu
3.1. OnpeneneHHe HOPMATHBHOCTH M BapuaHTHOCTH. Opdosdnuyeckne HOPMBI PYCCKOIo
JIMTEPATYPHOro s3bIKA. SI3bIKOBasi HOpMa, €€ pOJib B CTAHOBICHHH M (DYHKIIMOHHUPOBAHUU
PYCCKOTO JIUTEpaTypHOro s3bika. OmnpeneneHne MOHATHH Koaupukanus U (HakTop COIHAIBLHOTO
npectrka. [loHsATHE BapHMAHTHOCTH S3BIKOBOM HOpMBL. [IpaBUIBHOCTE M MacTEpCTBO DPEYH.
PazHoBuaHOCTH s3BIKOBBIX HOPM. [IpousHocurensHbie HOpMBI P (opdoanus).
3.2. Jlekcuyeckue HOpMbI PJISI, npu4mHbl UX HapyumieHusi. 3HaUYE€HUE CJIOBA U JIEKCHYECKast
COYeTaeMOCTh. TOUYHOCTh PEeUH: MPaBHIBHOCTH BHIOOpA CJIOBA U3 psijia €AMHUL], OJM3KUX €My IO
3HAYEHUI0 WM 10 (popMme (CUHOHMMBI, NAapOHUMbI, OMO(OHBI). PDYHKIMOHAIBLHO-CMBICIOBAs
IIPUHAJICKHOCTD CJI0BA. Y MECTHOCTH HCIOJIB30BAHUSA CJIOBA B TOM MM MHOM KOMMYHMKAaTUBHOU
cutyauuu. MHOSA3BIUHBIE CIIOBA B COBPEMEHHOM PYCCKOM peun. PacnpocTpaHEHHBIE JIEKCUUECKUE
OLIMOKH: TUIEOHA3M U TaBTOJIOTHUS. Pycckast ppazeonorust 1 BEIpa3uTENbHOCTh PEYH.
3.3. I'pammaruuyeckue Hopmbl PJISL, cayyam ux nHapymenuss. OCOOEHHOCTH pYCCKOTO
cioBooOpa3oBanusi. Crporoe coOirogeHne MOp(OJIOTHYECKHX HOPM COBPEMEHHOI'O PYCCKOrO
a3blka. TpyaHble ciaydan ynoTpeOaeHHs UMEH CYLIECTBUTENbHBIX. MI3MeHeHus, Ipoucxoasiiye B
yHOTPeOJECHUN YUCIUTENbHBIX. CHHTAKCMYECKME HOPMBI: TpYyJIHBIE ClIy4yal MMEHHOIO |
riIaroyibHoro ynpasienus. CorjlacoBaHue TOMJIEKAIIEr0 M cKazyeMoro B ¢opMmax dYHcia.
YnotpebiieHue 1eenpuyacTHbIX 000pPOTOB.
3.4. Opdorpapuyeckne u nyHkryanuonubie Hopmbl PJISI. Opdorpaduueckne wu
IIyHKTYallHOHHBIE HOPMBI, aKTyaJbHbIE Ul JEJIOBOIO IIMChbMA: IPABONMCAHHUE IIPUCTABOK,
cy(h(huKCcOB U OKOHYAHUH Pa3HBIX yacTed peyH, MPeJUIoroB, YacTHILl, YIOTpeOieHe MPOMUCHBIX
OyKB, ynoTpeOIeHre 3HaKOB MPETUHAHMS B TPOCTOM U CIIOKHOM IMPEIOKEHUSX.
Pa3zoen 4. Ilpasuna noozomosxku nyoauuHoz0 6bICIMyYNni1eHUA.
4.1.1IpaBui1a MOATOTOBKM MYOJIMYHOr0 BBICTYIUIEHHMS — MoOHoJiora. OcobeHHocTH
MyOJIMIIUCTHYECKOTO CTHIS pedd. [IoHSATHE yCTHOro myOJMMYHOTO BBICTYIUICHHUS, €TO BUIBl H
obmue TpeOOBaHUS K MOJArOTOBKE IYOJIMYHOIO BBICTYIUICHMS B 3aBUCHUMOCTH OT LEJH
BBICTYIJICHUS: HMH(OpManMoHHOE (M pEeKJIaMHOE) BBICTYIUIEHHE, IPOTOKOJIbHO-3TUKETHOE U
npaBUja  IOATOTOBKM  IMO3APABUTEIBHBIX W IPUBETCTBEHHBIX  peudedl.  OcoOeHHOCTH
apryMeHTUpYIoIIeH (yOexIaroliei) peun, BUIbl YOS Jatomen peun
4.2. OCHOBBI NOJIEMHYECKOIr0 MacTepcTBa. Poib myONMYHBIX JMCKYCCHUH B COBPEMEHHOM
obmectBe. [TonaTue cropa, ero nenu U BuAbl. [loAroToBKa K IUCKYyCCUU M MpaBUJIa y4acTHUS B
HEN.

4. O0beM y4eOHOH JUCHHILINHBI

B 3aueTHBIX B akanem.
Bunsl yueOHol paboThl eIMHUIIAX yacax
OO0mast Tpy10eMKOCTh IMCUMILIMHBI 10 Y4e0HOMY IJIAHY 2,0 72
KonTtakTHas padora — ayIMTOpPHbIE 3aHATHSA 0,89 32
Jlexuuu (Jlek) - -
[Tpaktuyeckue 3ansatus (I13) 0,89 32
CamocrositesabHas padora (CP): 1,11 40
KonrtaktHas camocrositensHas pabora 111 0,2
CaMocTosTeIbHOE U3YUCHUE PA3JICTIOB IUCITUTUTHHEI ’ 39,8
Bupa xonTpos:
3aver - -
B 3auetHbIX B actpon.
Bunel yue6HoIt paboThl eAMHULAX yacax
OO01mast Tpy/10eMKOCTh JUCHHMIIJIMHBI 10 Y4eOHOMY IIAHY 2,0 54
KonrTakTHast paboTa — ayiNTOPHbIE 3aHATHUS 0,89 24
Jlexumu (Jlek) - -
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[Tpaktuueckue 3ansatus (I13) 0,89 24
CamocrositesbHas padora (CP): 1,11 30
KonraktHas camocrositenbHast pabora 111 0,15
CamocrosaTenbHOE U3y4eHHUE pa3esioB JUCIUTUTUHBL ’ 29,85

Bua koHTpoOJIA:

3auer - -

AHHOTauus padoyeii NporpaMMsbl JTMCHUTLIMHBI
«KyasTyposaorus» (b1.B.1B.01.02)

1. Ieab AMCHUIIMHBI - IPUOOPETEHNE CTYACHTAMU KOMIUIEKCHBIX 3HaHUM O MPUHIMUIIAX
U 3aKOHOMEPHOCTSX (YHKIMOHUPOBAHHS KYyJIbTYpPhl B 0OIIECTBE, (OPMUPOBAHUE IIUPOKOTO
CIIEKTPA LIEHHOCTHBIX OPUEHTALMI, BOCIMTAHNE TEPIUMOCTU U YBAKEHUS K CHUCTEMaM HJI€aIoB U
LEHHOCTEN APYroro KyJabTypHOTO THIIA, HHTEIUIEKTYaIbHOE M HPABCTBEHHOE Pa3BUTHE CTYICHTOB.

2. B pe3yabraTre wu3yYeHHS] AMCHUILUIMHBI oOydawumiics 0o mnporpamme
0akaJlaBpUAaTAa J10JIKEeH .

Obaadams cnenyromumu o0mekynbTypabiMu (OK), obmenpodeccnonansabivu (OIK) u
npodeccuonanbabiMU (I1K) koMneTeHITUAMU

CIIOCOOHOCTBIO K KOMMYHHUKAallUM B YCTHOM M IIMCBbMEHHOW (opmMax Ha pPyCCKOM H
WHOCTPAHHOM SI3BIKAX JJIS PELICHUS 3a]]a4 MEeXIMYHOCTHOTO M MEKKYJIBTYPHOTO B3aUMOJICHCTBHS
(OK-5);

CIIOCOOHOCTBIO ~ HCIIONB30BaTh COBPEMEHHbIE  HH(POPMAIIMIOHHO-KOMMYHUKAIIMOHHBIE
TEXHOJIOTUH, TI100aIbHbIe HH()OPMAIIMOHHBIE PECYPChl B HAYYHO-HCCIIEI0BATEIBCKON U PaCYeTHO-
AHAJIMTUYECKOM JIESITEIbHOCTH B 00JIACTH MaTepuanoBeieH st U TexHomoruu marepuainos (ITK-1);

3Hamb.

- TIOHATUWHBIN anmapaTr KyJIbTYpPOJOTHUHU; TEOPETUYECKHUE OCHOBBI KYJIbTYPOJIOTHUU; YMETh
OOBSICHUTH (DEHOMEH KYJBTYpHI, €€ POJIb B YEJIOBEYECKOW JKU3HEACATEILHOCTH; (POPMBI M THIIBI
KYJIBTYpPBI; CIIOCOOBI MPUOOPETEHHsI, XpaHEHHs U Tepelaul COLMOKYIbTYPHOTO OMBITa; Oa30BbIe
LIEHHOCTHU KYJIbTYPbI; TEOPHIO U HCTOPUIO MEXKYJIBTYPHON KOMMYHHUKALIUN;

yMemy:

- IpUMEHSTHh TIOJy4yeHHblE 3HaHUA B TMpolecce; 00JanaTh KyJIbTYpOJIOIHUECKON
KOMIIETEHTHOCTBIO,  IPENIOJIaratolled  HajJu4Me ONpPEIEICHHONM COBOKYIIHOCTH  3HaHMI;
CaMOCTOSITENIbHO OCBauBaTh IEHHOCTU MUPOBOM U OTE€UECTBEHHOU KYJIbTYPBI;

enadems:

- COBOKYIHOCTBIO 3HaHUM, 00€CHeUYMBAIOUIMX ILIUPOKYI0 3PYIULUI0 U KYJIbTYpPHBIH
KpYyro3op; HaBbIKAMHM MPOAYKTHUBHOIO JEJIOBOTO OOLIECHHS C NPEACTABUTENISIMU Pa3IHMUHBIX
KYJIbTYp; YBaXEHHEM K KYJIbTYPHBIM LIEHHOCTSIM.

3. Kpatkoe coaep:kanue AU CUHIIUHBI

OcHoBHble NpoOJIEMBI TeOpUH KyiIbTypbl. KynbTyposorus kak Hayka. [IpoOnema
IIPOUCXOXACHUS M ONpeAeNeHusl KylbTypbl. CHCTeMa KyJIbTypbl, CTPYKTypHasi LEJIOCTHOCTb W
3aKOHOMEPHOCTH (YHKIIMOHHpOBaHUA. Mojenu cucteMHoro mnonaxoja. KymbTypa Kak 3HaKOBO-
CUMBOJIMYECKass cucreMa. JIlMHaMuMKa ¥ TUHOJNOTM3auus KyJabTypbl. IIpobmembl TuHAMMKH
KynbTypbl. Tunosoruszauusi KynbTypbl. [IoHSATHE COBpEMEHHOW KyJIBTYpbl U POJIb POCCHICKON
KyJIbTYpbl B €€ AanbHeiiieM pa3Butuu. [lomudonus MupoBoil KynbTypbl. Mup KyabTyphl U €€
KyJIbTypHBIE MUDPBI. B3anMoeiicTBiE KyIbTyp: OCOOEHHOCTh, B3aMMOCBS3b, TUaor. JIOMUHAHTHI
KyJIbTypHOro pa3Butus Poccun.

4. O0beM y4eOHOMH JUCHHUILINHBI

B 3auetHBIX B akagewm.
Bunst yaeGHoi paboTh eMHHUIIaX yacax
O01mast Tpy10eMKOCTb IMCUMILIMHBI 10 Y4eOHOMY IJIAHY 2,0 72
KonrtakTHas padoTa — ayANTOPHBIE 3aHATHSA . 0,89 32
Jlexmuu (JIek) - -
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[Tpaktuueckue 3ansatus (I13) 0,89 32
CamocrositesbHas padora (CP): 1,11 40
KonTaktHas camocrositenbHas paboTa 111 0,2
CaMocTosTeTbHOE U3YUCHUE PA3/ICTIOB TIUCITUTUIMHEI ’ 39,8

Bua koHTpoOJIA:

3aver - -
B 3agernbIX B actpon.

Bunpl yaeOHoI paboThI €IMHULIAX yacax
OO0mast Tpy10eMKOCTb JMCUUILIUHBI 10 Y4eO0HOMY ILUIaHy 2,0 54
KonrakTHas paGoTa — ayAnTOPHBIE 3aHATHS . 0,89 24
Jlexuuu (Jlek) - -
[Ipaktuueckue 3ansatus (I113) 0,89 24
CamocrositesibHas padora (CP): 1,11 30
KoHTtakTHas camocTosTenbHas pabora 111 0,15
CaMocTosTenbHOE U3YUCHUE PA3/IeTIOB TUCIUTLIUHBI ’ 29,85

Buja koHTpOJIS:

3auer - -

AHHOTanuA padoyeil NPOrpaMMbl AHCUUIIMHBI
«BbIYHCIANTEIbHASI MATEMATHKA B MaTepPUAJI0BeIeHMU U TEXHOJIOTHM HAHOMATEepPHUAJIOB
u Hanocucrem» (b1.B.J1B.02.01)

1. Heap AuCHMIVIMHBI - JaTh CTyJAEHTaM TEOPETHYECKHE 3HAHUS U HAYYUTh
MPaKTUYECKUM YMEHHUSM M HaBbIKaM HCIOJB30BaHUS COBPEMEHHBIX MAaTEMAaTUYECKUX METOJIOB
pacueToB, pacyeTHBIX HCCIIEOBAaHUM, aHalM3a, ONTHUMM3ALUU HMHXKEHEPHBIX IPOIECCOB C
IpUMEHEHHEM si3bika Python mist perieHus mmupokoro Kpyra 3a/1a4 BEIMHCIUTEIbHON MaTeMATHKH.

2. B pe3yabTrare u3y4YeHHs] AMCUHUILUIMHBI oOOydawoumuiics 10 MNporpamme
0akajlaBpUAaTAa J0JIKEH

Obnadamse cnenyromumu oomekynbTypabiMu (OK), obmenpodeccuonansubivu (OIIK) u
npodeccuonansubiMu (I1K) komnereHuuamu:

CIOCOOHOCTBIO PeIIaTh CTaHAAPTHBIE 3a/1a4M MPOPECCHOHATBLHOM 1eATEIbHOCTH Ha OCHOBE
nHpopMallMoHHOW M Oubnuorpaduyeckoil KyJabTypbl C MPUMEHEHHMEM HH(POPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH M C Y4YeTOM OCHOBHBIX TpeOOBaHMNA HH(POPMALMOHHOM
oe3omacHoctu (OITK-1);

TOTOBHOCTBIO NMPHUMEHATh (DyHIaMEHTaJbHbIE MaTeMaTH4YeCKHe, €CTeCTBEHHOHAyYHbIe U
O0IIEMHKCHEPHBIC 3HAHUS B IpodeccroHanbHoil aestenbHocTh (OITK-3);

CHOCOOHOCTBIO  HCMOJB30BAaTh  COBPEMEHHBIE  HMH(OPMAIIMOHHO-KOMMYHHUKAIIHOHHBIE
TEXHOJIOTHH, TJI00abHBIE HH()OPMAIMOHHBIE PECYPCHl B HAYYHO-UCCIIEIOBATEILCKONW U pacyeTHO-
AHAJMTUYECKOH JISATEIBHOCTH B 00JIACTH MaTepualoBeieH!s U TexHonorun Marepuainos (I1K-1);

3namo:

- BBIYMCIHUTEIbHBIE M QJITOPUTMUYECKHE aCHeKThl, HEOOXOAUMBbIE Uil MPUMEHEHUs
COBPEMEHHBIX CUCTEM KOMITbIOTEPHON MaTeMaTHKH, B yacTHOCTH Python;
- METOBI ¥ aJITOPUTMBI JUISI peIlICHHsI MHKEHEPHO-TEXHUYECKUX PAacUeTHBIX 3a]au;

Ymemp:

- (hopmanuzoBaTh 337241 BEIYUCIUTENILHON MaTeMaTHKH;

- IPUMEHSTD TIOJyYEeHHBIC 3HAHUS NP PEIICHUU MPAKTHYECKIX HHKCHEPHO-TEXHHUECKUX
pacyeTHBIX 3a]a4 BBIYMCIUTENBHOM MaTeMaTHKH, C HCHOJIb30BAHHEM COBPEMEHHBIX CHUCTEM
KOMITBIOTEPHOI MaTeMaTHKH, B yacTHOCTH Python.

Bnaodemy:
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- METOJJaMH MTPUMEHEHHSI COBPEMEHHBIX CUCTEM KOMIIBIOTEpPHONH MaTeMaTHKH, B YaCTHOCTH
Python;

- CIIOCOOHOCTBIO TOCTAHOBKHM M PEILICHUS HMHXCHEPHO-TEXHUYECKHX PACUETHBIX 3a/ad
BBIUMCIUTENbHON MaTeMaTUKW W HaBbIKAMHU HWHTEpIpPETAllMM W TPUMEHEHUs IMOJy4aeMbIX
pe3yJIbTaToB.

3. KpaTkoe coaep:kanue TUCHUTLIUHBI
Beenenne. Lleau u 3agaunm kypca. Kparkasi xapakTepucTHKAa YHCIEHHBIX METOAOB U HX
ocooenHoctu. IIpobaeMbl U pemenusi. 3a7a4yu ¥ MECTO Kypca B TOJTOTOBKE OakamaBpa IO
HaIpaBJICHUIO.

Paznen 1. IIKM Python u ocoGenHocTH ero peaju3anuu JJIsi pelIeHHsI PACYETHBIX 32124 B
XMMHMHM ¥ XUMHYECKOI TeXHOJIOTHH .

Tema 1.1. OOBEKTHO-OPHEHTUPOBAHHBIH A3bIK TIporpaMmupoBanust Python: 063o0p. OcobeHHOCTH
U CBOiicTBa 00BEKTHO—OpHEHTHUpOBaHHOTO nporpammupoBanus (OOIl). Co3ganue wu
ucrojibp3oBanue auctpudyruBa Anaconda. HWudpactpykrypsr Spyder, Jupiter, ctpykTypa s3bIKa.
OCHOBHBIE CTPYKTYPbI JaHHBIX (CIIHCOK KOPTEXK, OOBEKTHI) M ONEepalli HaJ HUMH. AJITOPUTMBI.
OcHOBHbIE aITOPUTMUYECKUE KOHCTPYKIHUU (CIe0BaHKE, BETBICHUE, IUKIIBI) U UX peau3alus B
Python.

Tema 1.2. Benenue B nmporpamMmupoBanue Ha si3bike Python. Ctpykrypa mporpammbl, OTCTYIIBI,
MOJIYJIA, ONEPaTOPbl, (QYHKIUU(MMEHOBAHHBIC M AHOHHMHEIE), ocoOeHHOCTH. CTaHIapTHBIE W
HecTaHmapTHeie QyHKIMKH Python ( obmiero Ha3HaveHHs, MaTeMaTH4YecKue, 0OpabOTKa CTPOK,
BBOJI/BBIBO]T).

Tema 1.3 Pa3paboTka aqroputMoB, IpOrpaMMHUPOBAHKE U OTJIaKa Iporpamm Ha Python (B cpene
Spyder). Yupagistonue kouctpykuuu if, for, while.

Tema 1.4 O6G30p mpeaMeTHO-OpUEHTUPOBAHHOUW OubmHMoTexkn moxmynei Python mnis HaydHbIX H
MH)KEHEPHbIX BbramcieHuidn SciPy (Momymu SCIipy u numpy, a taxxe matplotlib), cpaBrenue c
MATLAB.

OcHoBHast cTpykTypa AaHHbIX NumPy Ui BEKTOpPHBIX M MATpPUYHBIX BbIUMCIECHHN ndarray.
OcCoOEHHOCTH BBITIOJHEHUST JCHCTBHIA HAJ MaTpHIaMu (CIOKEHUE ,BHIYMTAHHE, YMHOXXEHUE,
obpamienre) Ha si3bike Python. MHpopmanmonHbie MaTpudHbie GYHKIUU( HOPMA, OPEICIUTENb,
paHr). Meronsr ndarray — T, copy, shape, size, ndim u ap., uHAEKCHpPOBaHHE, MATPUYHOEC
npousBeacHrue U GYHKIMKA Moayas humpy len, shape, zeros, eye, dot, isclose, linspace, gradient,
linalg.det.

Tema 1.5 Iloctpoenue rpaduxo B Python ¢ umcnonb3oBanumem Mmonyns matplotlib. @yHkiuu
monyns matplotlib.pyplot plot, polar, plot_surface, colorbar, contour, quiver. YcraHoBka

napaMeTpoB U aHHOTHPOBaHUE IpaUKOB
Pazgen 2. Meroabl BbIYMCAUTENbHON MaTeMaTuku. OCHOBHbIE 3Tanbl pewienus 3axay Ha JBM. Pemenue
CUCTeM JMHeHHbIX ajireOpanyeckux ypasHenmii (CJAY).

Tema 2.1. IlpsMble ¥ UTepallMOHHBIE YMCIEHHBIE METOJbl. DJIEMEHTHl TEOPUH MOTIPEHIHOCTEH .
ITonatue HopMmbl. OCOOEHHOCTM MAaIIMHHOM apudmeTuku (kKpatkuii moBTop). OcobeHHOCTH
BBITIOJTHEHUS JIEUCTBUI HAJl MaTpulaMu (CIOKEHUE, BHIYMTAHHE, YMHOXKEHUE, OOpallleHre) Ha
si3pike Python, napopmatmonHbie MaTpuuHbie GYHKIMU( HOPMA, OIPEICITUTEIb, PAHT).

Tema 2.2. Pemenue cucrem nuHelHbIX anreOpamueckux ypaBHeHuid (CJIAY). IlocranoBka
3agaun. [lorpemHocTH. MeToapl C MCHONB30BaHUEM OOPATHOM MATPHUIBI U METOJ IMPOCTHIX
uteparnuii. Pemenne CJIAY B Python ¢ ucnons3oBanuem mosyneit numpy.linalg u scipy.linalg. u
¢bynkuuii det, rank, inv, cond, norm, solve.

Tema 2.3. O630p meromoB pemenuss CJIAY. BpruaucnurensHas yYCTOMYHBOCTH, CXOIUMOCTH
MeTo/10B . OOYCIOBICHHOCTh CUCTEMBI JTMHEHHBIX anrebpandeckux ypaBHenuii (CJIAY) u uncno
00YCIIOBIIEHHOCTH.

Pa3znea 3. O0paboTka pe3yJbTaToB H3MepeHHs OAHON BeJnuuHbl. [Ipndanxkenne pyHkunu
MHOTOYJIEHAMH ¢ OHOIl He3aBHcHMOIT nepemenHoii. MHK. ®@yukuun Python ais pa6orsl ¢
MHOTI'04YJICHAMH.

Tema 3.1.. OOpaboTka HSKCIEPUMEHTAIBHBIX JaHHBIX. TOUYEYHBIE W WHTEPBAJIbHBIC OIICHKH.
®ynkuuun Python. Onpenenenne kpurepusi CTbIoJeHTa
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Tewma 3.2.I1pubnuxenne GyHkuuii. MeToIbl HHTEPIOJSAIUN 3aBUCHMOCTEN C OTHON HE3aBUCUMOI
nepeMeHHON. MHTepronsaiuonHbii MHOTOWIeH Jlarpamka, peanusaius B Python.
Tema 3.2. Ilpubmmkenue GyHKIUNA. MeTOAbl ammpOKCUMAIUM 3aBUCUMOCTEH C  OJHOM
He3aBUCHUMOM mepemMeHHoW. Meron HammeHbux kBaapatoB (MHK). Ucnonws3zoBanue (yHkiumit
Python  ams  ammpoxkcumammu  u MHK  scipy.polyfit,  scipy.optimize.least_squares,
scipy.optimize.lsg_linear.
Pa3nea 4. Pemenne cucrem HeJuHeHHbIX ypaBHeHuil (CHY) ynciieHHbIMH MeTOAaMHU.
Tema 4. 1.AnropuT™Mbl METOIa IPOCTON UTepanuu U MeTona Hetotona - Padcona st pemenus
CHY. CxopocTh CXOJUMOCTH, OLIEHKHU MOorpemHocty. Peanusanus meronos B Python.
Tema 4. 2.MeToauKa UCIONIB30BaHUS pelIaTeNIel B MOAyIIE Scipy.optimize, ¢pyHkuuu root_scalar,
root.
Paznean 5. Pemenue 3a1a4 MHOroOMepHOH ONITUMHU3AUNM YMCJIEHHBIMUA METOaMH
Tema 5.1. Knaccudukarus 3aa4 1 METOA0B ONTHMH3AITHIH.
Meton rpagueHTHoOro ciycka. Meron aedopmupyemMoro MHOrorpaHHuka. Peanusanus MeTo10B B
Python.
Tema 5.2 Berpoernsie Meto sl SCIPY. Beibop peraresns B MoayJae scipy.optimize
Bcerpoennsie metonst SCiPy, dpynkumu minimize_scalar, minimize.
Moayanb 6. AHanu3 u pemienue nu¢depeHIHATBHBIX YPABHEHUH YN CJICHHBIMH METOIAMM

Tema 6.1. AaropuTmbl MeTONOB pemieHus: auddepeHnnanbHbIX ypaBHEHUH. MeTosl
Diinepa u ero moaudukanuu. Peanuzanus metonoB B Python. BwiGop pematens B momyie
scipy.integrate, ¢pyukuuu solve_ivp, solve_bvp.

4. O0beM y4eOHOH JUCHUILINHBI

B 3agerHBIX B akanem.

Bunpl yue6HOI paboThl €IUHHULIAX yacax
OO0mas Tpy10eMKOCTh JTHCIUIIHHBI 110 Y4eOHOMY MJIAHY 3,0 108
KonTakTHas padora — ayIMTOpPHbIE 3aHATHSA 0,89 32
Jlexuuu (Jlek) - -
[Tpaktryeckue 3anstus (I13) 0,89 32
CamocrositesbHas padora (CP): 2,11 76
KonrtakTHas camocrositenbHas paboTa 211 0,2
CaMocTosATENbHOE U3YUYEHUE PA3AEIOB TUCIUIUIHHBI ’ 75,8
Bupa xoHTpoJ:
3aver - -

B 3agerHBIX B actpon.

Bunpl yue6HOI paGoThI €IUHHULIAX yacax
O0mas TpyA0eMKOCTb JUCIHUIIIMHBI 10 Y4eOHOMY IVIaHY 3,0 81
Kounrakthas patora (KP): 0,89 24
Jlextuu (JIek) - -
[Tpaktuueckue 3ansatus (I13) 0,89 24
CamocrositesbHas padora (CP): 2,11 57
KonraktHas camocrositenbHast pabora 211 0,15
CaMocTosATENbHOE U3YUYEHUE PA3AETIOB TUCIUIUINHBI ’ 56,85
Bupa xonTpos:
3auer - -

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIJIMHBI
«I_[I/ICerTHaﬂ MaTeMaTukKa B MaTepI/laJIOBeIleHI/II/I H TEXHOJO0I'nnu MaTepI/la.]IOB»

(51.B.J1B.02.02)
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1. Heap aucuHUmIMHbI - (OpMUpOBAaHHE Y CTYACHTOB CHCTEMBbl OCHOBHBIX ITOHSTHH,
UCIOJIb3YEMBIX JUISl MOCTPOCHMSI BAKHEHIIMX MATEMaTHYECKMX MOJEJECH, M MaTEeMAaTHYECKHUX
METOJIOB JIJIsl OTIMUCAHUS PA3IIMYHBIX IPOLIECCOB.

2. B pe3yabrare u3ydYeHHsl JAUCHMIUIMHBI O0ydYalouMiics 1O NporpaMmme
0akajaBpuaTA J0JI/KEH

Obaadams cnenyromumu oomekynbTypHbiME (OK), obmenpodeccuonanbapiMu (OITK) u
npodeccnonansubivu (I1K) KoMneTeHIUsIMHU:

CHOCOOHOCTBIO peIIaTh CTaHAAPTHBIE 3a/1a4l IPOPECCHOHATBHOM 1EeATEIbHOCTH Ha OCHOBE
nHPOPMAIMOHHON U OuOnmorpaduyeckoil KyabTypsl € NpPUMEHEHHEM WH(POPMAIIMOHHO-
KOMMYHHUKAI[MOHHBIX TEXHOJIOTUH M C Y4YETOM OCHOBHBIX TpeOOBaHMNW HHPOPMALMOHHOM
oesonacuoctu (OITK-1);

TOTOBHOCTBIO IPUMEHATh (DyHIaMEHTaJIbHbIE MaTEMaTUYECKUE, €CTECTBEHHOHAy4YHbIE U
o0IIenH)KeHepHbIe 3HaHUS B podeccroHanbHol aestenbHoctd (OIK-3);

CHOCOOHOCTBIO  UCHOJB30BAaTh  COBPEMEHHBbIE  HMH(OPMAIMOHHO-KOMMYHHKAIIHIOHHbIE
TEXHOJIOTHH, INI00aTbHbIe HH(OPMAIIMOHHBIE PECYPCHI B HAYYHO-HCCIIEJOBATEIBCKON M pacueTHO-
AHATMTUYECKOH JeITeIbHOCTH B 00JIACTH MaTepUalioBeieHns 1 TexHojoruu mMarepuaios (ITK-1);

3HAMb.

- OCHOBHBIEC IIOHATUS U METOJbl AMCKPETHOM MaTeMAaTHKH, MAaTeMaTUYECKUX METOIOB
pemeHust mpoheCCHOHABHBIX 3a/1a4;

ymemy:

- IPUMEHATh MaTEMATUIECKUE METO/IbI IIPH PEIICHUH THUITOBBIX MPO(EeCCHOHAIBHBIX 3a/1a4.

enademsn:

- METO/IaMH TTIOCTPOCHUSI MaTEMaTHYECKONH MOJIETH THUIOBBIX MPO(ECCHOHANBHBIX 3a/1a4 U
COJZIEPKATEIIbHON MHTEPIPETALMU TIOJTYYEHHBIX PE3YJIBTATOB.

3. Kpatkoe cofep:kanue AU CUUIITAHBI

Beenenue.

Ponp  nuckperHol MaremMaTWKu Npu  pa3pabOTKe M AKCIUTyaTallMM  XHUMHKO-
TEXHOJIOTUYECKUX CUCTEM.

DJIEeMEeHTHI TEOPMH MHOKECTB M aJiredpanyecKne CTPYKTYypbI.

BBenenue B AMCKpETHYIO MaTeMaTuKy. Pojib AUCKpETHON MaTeMaTUKU MpH pa3paboTke U
HKCIUTyaTallul XUMHUKO-TEXHOJIOTHYECKUX CHCTeM. MHOXeCcTBa, OTHOLIEHUs U QpyHKIMH. 3a1aHue
MHOXECTB U OCYIIECTBIEHUE omnepanuii Haa HuMH. CriocoOsl 3aganust. Onepanuu o0beIuHEHUS,
IIEpECEYECHMs], PA3HOCTH, MOINOJHEHUS W JeKapToBa IPOU3BEICHMS. AKCHOMAaTHKa TEOPUH
MHOKecTB. AnreOpa Kanropa. MunuMusanusi npeactaBieHuid MHOXecTB. Jluarpammsl Dilepa-
Benna. bunapnsie otHoueHus. CriocoObl 3aanusi OMHapHBIX OTHOIIEHWH. CBOMCTBa OMHAPHBIX
oTHomeHUH. Pa3zbuenus. OTHOIIEHHsS SKBUBAIEHTHOCTH W mopsaka. IlpeacraBieHue N-apHBIX
OTHOLICHUNA OMHapHbIMH. AusreOpa oTHomeHUH. DyHKUMU. VMHBEKIMS, CIOPBEKUUS U OUEKIHS.
Anrebpanueckue cTpykTypsl. [lomyrpymmel. Monouasl. I'pynmel. [Hoarpynmel. [{uxkmuueckue
rpynmnel. 'pynnsl moactaHoBok. M3omopdusm rpynn. CMexHble KJIAacchl 10 MOATPYIIIE.
Hopmasnsnsie nenurenn. @akrop-rpynmnsl. Konbua: onpeneneHus, CBOMCTBA, npumepsl. 11ois.

DJIeMeHThI Teopuu rpagos.

I'padbl. 3amanme u xapakrepuctuku rpados. Buasl rpados. Iloarpader. Matpuribt
CMEKHOCTH M MHUUAEHTHOCTH. CTenenu BepminH. Mapuipytel Lenu. [{uknsl. PaccrosiHue mexny
BepminHaMu. [luamerp u paamyc rpada. YHapHble W OuHapHble omnepauudud Haja Tpadamu.
HononHenue rpada. YaareHue M JoOaBieHUE BEpIIMH. YJaleHue M Jo0aBieHue pedep.
Otoxpaectsienue BepuinH. Pacmennenue Bepmnd. Oobenunenue rpagos. [lepeceuenue rpagos.
Komnonentsl  cBsizHoctu. Moctel.  Bepmunnas u  pebGepHast  CBsI3HOCTh.  CBSI3HOCTB
OpUEHTHUPOBAHHBIX TIpadoB. AJTOPUTM BBIYMCIEHHUS CBA3HOCTU. BHYTpeHHss YCTOWYUBOCTD.
BepummnHoe yncno He3aBucHUMOCTU. PeGepHoe unciio He3aBUCHUMOCTH. BepiinHHoe u pebepHoe
nokpbiTue rpada. BremHss ycToiWuuBocTh. BepummHHOe U peOepHOE 4YHCIO BHELIHEH
ycroitunBocTH. LlMKnbl ¥ pa3pe3bl. DinepoBbl HUKIBL. ['aMUIbTOHOBBI LMKIBL. [InmaHapHOCTH M
ykiaaka rpagos. I'panu minockoro rpada. Packpacka rpados. Xpomaruyeckoe uucio. I'unoresa
4yeTbIpex Kpacok. JlepeBrs. Onpenenenus. CpoiictBa. Teopema Konu. @yHnameHTanpHas cuctema
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nukiI0B. OCTOB HAaMMEHBUIETO Beca. YTNOpPSAOYEHHbIE IEepeBbs. buHapHble nepeBbs. JlepeBbs
COPTHUPOBKH. AJITOPUTM ITOMCKA B JIEPEBE COPTUPOBKH.

byaeBbl GpyHKIHUH.

Anrebpa noruku. bynesbl ¢pynkiuu. CriocoObl 3aanus. byneBsl GyHKIMM OJHOW M BYX
MEPEMEHHBIX M UX CBOicTBa. PopMmyibl OyneBoil anreOpsl. OCHOBHBIEC 3aKOHBI OYJIEBOM anreOpsl.
OkBUBaIEHTHOCTh (Gopmyi. [Ipuniun nBoiictBeHHOCTH. CoBepIlEHHBIE U3BIOHKTHUBHBIE H
COBEPIICHHBIE KOHBIOHKTHBHBIE HOpMaibHble (QOpMbL. CHCTEMBI 3JIEMEHTapHBIX OyJIEBBIX
¢byakuil. OYHKIMOHATIBLHO IOJIHBIE CHCTEMBI 3JE€MEHTAapHBIX OyneBbiX (QyHkumid. [Tpumeps
(GyHKIMOHATBHO MOJHBIX 0a3ucoB. BaxkHeiie 3aMKHyThIe Ki1acchl. Teopema 0 (pyHKIIMOHAIBHOM
nosiHoTe. MunuMuzanus O0ysneBbix Gpynkuuii. CokpamieHHasi, TyMMKOBas 1 MUHUMAaIbHAast (YOPMBI.
Kapter Kapno. Meron coueranusa nHaekcoB u Meron KyaliHa. MuHMMH3aUKsT KOHBIOHKTHUBHBIX
HOpPMaJIbHBIX (opM. O030p MPUIIOKEHUIH THUCKpEeTHOH MaTeMaTuku. Pa3paborka sddexkruBHOTO
MaTeMaTHYeCKOT0, MPOrpaMMHOT0, HH(POPMAIIMOHHOTO M TEXHUYECKOTO 00ecreueHus] Ha OCHOBE
METOJ0B IUCKPETHOW MAaTEMATHUKHU.

Hcuucnenue BbICKa3bIBAHUIM.

BBenenue B MareMatuueckyr JOruky. KpaTkue cBeleHUs U3 UCTOPUM MaTeMaTUYECKOU
goruku. Ponp MaTemaruueckoil JIOTUKM IIpu  pa3paboOTKe M 3KCIUTyaTallud XHUMHKO-
TEXHOJIOTHYEeCKuX cucteM. DopmalibHble akcMOMaTH4ecKue cucTembl. CHUMBOJIBI, BBIPAKEHUS,
¢bopmynbl, akcruombl. [IpaBuiio BbIBOJA, HETIOCPEACTBEHHOE CIIEACTBUE, BBIBOJ, Teopema. Jlornka
BbICKa3biBaHuii. Jlornyeckuii BoiBo. Akcrombl. [IpaBuiio modus ponens. Teopema AeAyKIMH U
npaBuio cwiutornsMa. [lonHora u HenmporuBopeunBocTh. HesaBucnumocTs akcuom. PaspemmmMocts
teopuu. [pyrue akcuomatuzanuu. [IpoBepka BEIBOIUMOCTU C MOMOIIBI0O UCTHHHOCTHBIX TaOJIHII.
CexBennnu ['enniena. Mogens mupoB Kpumnke. Meron pesomoumii Pobuncona. Meroa knays
Bownra. O6patuslii MeTor MacnoBa (01aronpusiTHeIX HaOOPOB).

Hcuuciienne npeIuKaToB U HeYeTKasi JIOTHKA.

Jloruka mnpenuKaToB. ABTOMATH3alMs JIOTHYECKOro BbIBoja. [lepemeHHble, (QyHKINH,
TEPMBI, IPEIUKAThI, KBAHTOPbI, PopMyibl. O6nacTh aelicTBUg kBaHTOpa. CBOOOIHBIEC U CBA3AHHbBIC
nepeMmeHHble. MHTepnperannu, paBHocuibHOCTh. Pacno3naBanue obme3Hauumoctu. [Ipobiema
pa3pemnMoCcTH. AKCHMOMBI M TpaBHja BbIBOJA HCUUCICHMS NPEIUKaTOB. TeopeMa IeNyKLHH.
HenporuBopeunBocTh U mojHOTa. BhlHECEHHE KBAaHTOPOB M IpEeABAapeHHAs HOpMallbHasg ¢opmMa.
CkyneMoBckHe cTaHAapTHble (QOpMbl. OpOpaHOBCKHM YHHBEpCYM U Teopema OpOpaHa.
[ToncranoBka n yHudukanus. Meron pe3ontonuid 1 ero nojaHora. CTpaTeruu MeToa pe30JIoLn.
Ju3bronktel  XopHa. IlpuHmmn gjormdeckoro mnporpaMMupoBaHus. HedeTkume MHOXecTBa.
Heuerkas noruka. IlosBnenne um cytp HederkocTH. PDopmanmszanus He4eTKOCTH. DyHKus
MIPUHAUIEKHOCTH. JIMHrBUCTHUECKas nepemeHHas. Onepanuy HaJl HEYETKUMHU MHOXKECTBAMHU.
Heuetkass apudmeruka. Meroasl nedazsudukanuu. Heuetkue otHomenus. CraHgapTHBIC
HEYEeTKHe Jornueckue onepaunu. Hederkuit BeiBoA. CTeneHM HUCTMHHOCTH U CTEIEHU
yBEepeHHOCTH. HedeTkuil aHanor MeTo1a pe30IroLui.

Koneunsie aBToMaThbl, MamuHbl Teopunra-Ilocra, c10:KHOCTH BHIYUCICHHI.

OnemMeHTbl Teopuu aBTOMaroB. [loHsTHEe aBTOMaTHOrO mMpeoOpa3zoBaHUs MHPOPMALUU U
KoHeuHoro aBTomara. CriocoObl 3aaHust aBToMaTtoB. ABToMaThl Munu u Mypa. [IporpammHuas u
anmapaTHas peaju3alus aBTOMAaTOB. DKBHUBAJEHTHOCTh U MUHHMH3alLMs aBTOMATOB. MalluHbI
Toropunra-Ilocra. @opmanuzanusi NOHATUS AITOPUTMa U (hopManbHbIE MOJAETH alrOPUTMOB.
Mammna Teropunra: onpezeneHus, cBoicTBa, rpadsl nepexonoB. Mamuna [locta. IIporpammer
s MamdH. [Ipobiema pacrosHaBanus. [Ipobiema ocTaHOBKH. ANTOPUTMUYECKU HEpa3pelirMble
npo6seMbl. CIOKHOCTh alroOpuTMOB. Mephbl CIOXHOCTH. BpeMeHHas U eMKOCTHasi CII0)KHOCTb.
AcuUMITOTHYECKAS CIOKHOCTb, TIOPSAAOK CI0XKHOCTH, CIIOKHOCTh B CPETHEM U B XYJUIEM CiIydae.
Tpynnopaspemmmbie 3anaun. Henerepmunuposannas MamnHa Teropunra. Kinaccer P u NP. NP-
nosHble 3a1aun. NP-1iojgHOTa po0aeMbl BBIMOJIHUMOCTH (POPMYIT JIOTHKHU BbIcKa3biBaHU. O630p
MPUIIOKEHU MaTEMATHYECKOM JTIOrMKkH. HampaBiieHus: HCOJIb30BAaHMS alnapara MaTeMaTHYeCKOM
JIOTUKU B 3a/ladax npaktudeckoil mHpopmaThku. Crneuudukamus u BepuduKanus mporpaMmmMHO-
anmnapaTHbIX TMPOEKTOB, JOrMYECKOE MPOrpaMMHUpPOBAaHUE, IOCTPOCHHE OHTOJOTHH, S3BIKH
OOIIIEHUS MHTEIJIEKTYaJIbHBIX areHTOB.

4. O0beM y4eOHOI TUCHMIIITHHBI
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B 3aueTHbIx B akanmem.

Bunsl yueOHoI paboThI €IMHULIAX yacax
OO0mas TPy10eMKOCTh JTUCIUILIHHBI 10 Y4eOHOMY MIAHY 3,0 108
KonTakTHas padora — ayIMTOPHbIE 3aHATHSA . 0,89 32
Jlexuuu (Jlek) - -
[Ipaktrueckue 3ansatus (113) 0,89 32
CamocrositesbHas padora (CP): 2,11 76
KoHrtakTHas camoctosTenbHas pabora 211 0,2
CamocTosTeNnbHOE U3YYCHUE Pa3IeiOB JUCIUTUTHHBI ’ 75,8
Bun koHTpOJIA:
3auer - -

B 3aueTHbIx B actpoH.

Bunpl yaeOHOI paboThI CIIMHUIIAX Jacax
O0mas TpyA0eMKOCTb JUCIUILIHHBI 110 Y4eOHOMY IVIaHY 3,0 81
Konrakrhas padora (KP): 0,89 24
Jlexuunu (Jlek) - -
[Ipaktuueckue 3ansatus (I113) 0,89 24
CamocrositesibHas padora (CP): 2,11 57
KonrakTHast camoctosTenbHas pabora 211 0,15
CamocTosTenbHOE U3Y49eHUE Pa3esiOB JUCIUTUTHHBI ’ 56,85
Bua koHTpOJIA:
3auer - -

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIIMHBI
«Du3nyeckasi XUuMHsi OCHOBHBIX MPOLECCOB B TEXHOJOTHM HAHOMATEPHAJIOBY
(51.B.1B.03.01)

1. eab DUCUMIUIMHBI - PACKPHITh CMBICI OCHOBHBIX 3aKOHOB, YIIPABIISIONIUX XOJOM
XUMHUYECKOTO Tpollecca, MOoKa3aTh OOJACTH MPUIOKEHHUS JTHUX 3aKOHOB W HAyYUTh CTYIEHTA
TPaMOTHO TIPUMEHSATh WX TPH PEIICHUU KOHKPETHBIX TCOPSTHUYECKUX W TPAKTHUSCKHUX 3ajad,
MOHATh OCHOBHBIE KMHETHYECKHE 3aKOHOMEPHOCTU MPOTEKAHMS XMUMHUUYECKUX MPOIECCOB M POJIb
KaTajan3a JUisi XHMHYECKON TeXHOJIOTHH.

2. B pe3yabrare wu3yueHHsl AUCUMIUIMHBI O0y4Yalluiicdi N0 mnNporpamme
0akaJlaBpUAaTAa J0JIKEH

Obnadams cnenyromumu oomekynbTypabiMu (OK), obmenpodeccnonansubivu (OIIK) u
npodeccuonanbubiMu (I1K) komnereHuusamu:

CIIOCOOHOCTBIO UCIONIb30BaTh B MPO(EeCCHOHANBHON NeATeIbHOCTH 3HAHUS O MOAXOAaX U
METOJIaX TOJNyYEHHUS Pe3yJbTaTOB B TEOPETHYCCKHX M IKCIICPUMEHTAIBHBIX HCCIICIOBAHUSIX
(OIIK-2);

TOTOBHOCTBIO NMPUMEHATh (PYHIAMEHTAIBLHBIC MaTEeMaTHYECKHE, SCTCCTBCHHOHAYUYHBIC U
o0IIenHXeHepHbIe 3HaHUS B podeccroHanbHol aestenbHocTr (OIK-3);

CIOCOOHOCTBIO HCIIONIB30BaTh B HCCIENOBAHHMAX M pacdyeTaXx 3HaHUS O MeToJax
WCCIICIOBAHMS, aHajdn3a, JAUAarHOCTUKH W MOJCIUPOBAHUS CBOWCTB BEIIECTB (MaTepUaiOB),
(GU3MYECKUX M XHMHYECKUX IPOIeccax, MPOTCKAIONIMX B MaTepHaliax NpH WX TOJyYCHHH,
obpabotke u momuduranun (I1K-4);

3Hamb:

— OTJIMYMTENBHBIE OCOOCHHOCTH B TIOBEIEHHH pPACTBOPOB JJIEKTPOJHMTOB, CBS3aHHBIE C
MIPOXOKJICHUEM DJIEKTPUIECKOTO TOKA;
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— TEOPHIO TAIbBAHUYECKUX SIBICHUI;

— TEOpUM KHWHETHKH, NYTH TEOPETUYECKOIO pacyera CKOPOCTEeH XHWMHYECKHX peakluid u
OrpaHUYECHUS B IPUMEHUMOCTH PACUYETHBIX METOOB;

— OCHOBBI TEOpUHM (POTOXMMHUYECKHX M IEMHBIX pPEaKUuld, OCOOEHHOCTH HUX CTaJUIHOTO
MIPOTEKAHUA U YCIIOBUS OCYILIECTBIICHHUS;

— OCHOBHBIE YE€pPTbl TOMOI€HHOI'O U TE€TEPOreHHOr0 KaTajau3a, IPUYUHBI YCKOPEHUs
XUMHYECKOT'O IIpoLiecca B IPUCYTCTBUU KaTaJIM3aTOPa.

ymems.

— IPUMEHATh KOHAYKTOMETPHYECKHE U MOTEHUUOMETPUUYECKHE H3MEPEHMS ISl ONpPEACIICHHS
TEPMOJUHAMUYECKUX  (QYHKIMH  XUMHUYECKMX  pPEaKIHil, KOHCTaHThl  JHUCCOLMAIINH,
IIPOU3BEICHUs paCTBOPUMOCTH, pH pacTBOpOB U T.x.

— IPUMEHATH TEOPETUYECKUE 3HAHMS U  OKCICPUMEHTAJIBHBIE METOJbl  HCCIIECIOBAHUS
¢bu3nuecKoil XUMHUU JJIS PEUICHHs BOIMPOCOB, BO3HUKAIOIIUX IPH H3YYCHUH KHHETHKHU
XUMHYECKUX PEAKIUN;

— IIPOBOJWUTH AHAIU3 M KPUTHUYECKU OLIEHHUBATh IIOJYYEHHBIE JKCIIEPUMEHTAIBHBIC JIAHHBIC,
00001aTh 1 enaTh 000CHOBAHHBIE BHIBOBI Ha 0a3€ MPOBEIEHHBIX OIBITOB.

enademsn.:

— KOMIUIEKCOM COBPEMEHHBIX JJIEKTPOXMMHUYECKMX METOJOB MCCIEHOBAHUS Ul OIPENEIICHUS
TEPMOJAMHAMUYECKUX XAPAKTEPUCTUK JICKTPOJIUTOB U XUMUYECKUX PEaKLIUid;

— METOJAaMH OIpEAENICHUs NOpsJKa U CKOPOCTH PEAKUUHU, YCTAHOBJICHUS JMMHUTHUPYIOLIECH
CTaJAUMU U MEXAHU3Ma N3y4aeMON XUMHYECKON pEaKIuH;

— HaBBIKAMHMCOCTABJICHMS  TaJbBAHMYECKUX  DJJEMEHTOB  JUIA  LEIed  ONpeleieHus
TEPMOJAMHAMUYECKUX XAPAKTEPUCTUK U KOHCTAHT PABHOBECHSI UCCIIEYEMOM PEAKLIUH;

— 3HaHUSMU OCHOBHBIX 3aKOHOB XHMHUYECKON KHHETUKH, BIMSHHUS PaA3IUYHBIX (PaKTOPOB
(Temreparypsl, 1aBJI€HUs, KaTAIU3aTOPa) HA CKOPOCTh XUMUUECKON PEAaKIIUH.

3. KpaTkoe coaep:kanue TUCHUILIUHBI
Pa3nea 1. PacTBOpBI 3J1eKTPOJIMTOB
1.1 PacTBOpBI 3JEKTPOJIUTOB B CTATUYECKUX YCIOBHSIX
TepMoaMHAMUYECKOE OIMUCAHUE CBOWCTB pPAcCTBOPOB DJEKTPOJIUTOB. AKTHBHOCTH U

KO3 PHUIHUEHTH aKTUBHOCTH AJIEKTPOJIUTA U MOHOB B PacTBOpE, CPEeAHNE HOHHbIE KOI()(DUITUSHTHI

akTUBHOCTH. CBSI3b AaKTHMBHOCTU DJJIEKTPOJIUTA CO CpeOHEH HMOHHOM AaKTUBHOCTBIO H

KOHLEHTpauuen snekrponura. MoHHas cuna pactBopa. [IpaBuno noHHONM cuiibl. OCHOBHBIE

TTOJIOKEHUS DJIEKTPOCTATUYECKON TEOPUHU CHIIbHBIX AJIeKTposuToB JlebOas-Xrokkens. [IpenenpHbii

3akoH JleOas-XIOKKels, BTOPOe U TpeThe MPHOIMKEHHUS TEOpHH, IpaduuecKoe IMpe/CTaBlIeHHe

ITUX 3aBUCHUMOCTEH.

1.2 PacTBOpBI 3JEKTPOJIUTOB B AMHAMUYECKUX YCIOBHSIX

IIpoBonHuKM 3mekTprueckoro Toka I m II pona, MOHHAs U AIEKTPOHHAST MPOBOJAUMOCTb.

VYaenbHas, MOISApHAs M DKBUBAJIECHTHAs JJIEKTPUYECKUE MPOBOAUMOCTH, B3aUMOCBA3b MEXKIY

HUMH. 3aBUCUMOCTb YAEIbHOM M MOJIAPHOW 3JIEKTPUUECKON MPOBOJUMOCTEN OT KOHUEHTpALUH,

TeMmmepaTypbl UM Mpupoasl pacTBoputens. CKOpOCTh U TMOABMXKHOCTH (aOCOIIOTHAs CKOPOCTh

JBIDKEHUS) MOHOB. 3aKOH HE3aBUCUMOTO JABWXKEHHUsT MOHOB (3akoH Kombpaymra). IlpenenbHbie

MOJISIPHBIE 3JICKTPONPOBOAHOCTH HMOHOB. OcTaeTHBI MEXaHU3M IepeHoca 3JIEKTpUYeCcTBa

MOHAaMU THJIPOKCOHMS M TUApPOKCWIa. Yucna nepeHoca MOHOB. DJEKTPOIPOBOIHOCTE PacTBOPOB

CWJIBHBIX 3JIEKTPOJINTOB, YpaBHEHHE KOpHsA KBajpaTHoro (ypaBHeHue Konbpayma). IIpumenenune

TEOPUN CHJIBHBIX 3JIEKTPOJIMTOB JJsi OOBSCHEHHUS 3JEKTPO(POPETUUECKOr0 U PernaKCalmOHHOTO

3G (PEKTOB CHIDKEHHS 3IIEKTPONPOBOJHOCTH. BiMsHue mosieli BBICOKOH HANpsKEHHOCTH MU

BBICOKOHM 4aCTOTHI IIEPEMEHHOI0 TOKA Ha AJIEKTPOIPOBOJAHOCTh pacTBOPOB. METOIMKY N3MEPEHUS

NEKTPONPOBOAHOCTH. KOHIyKTOMETpHUECKOE ONPEEIIEHNE CTENIEHN U KOHCTAHThI AUCCOLUALNU

ClabbIX dSJEKTPOJIUTOB, TEIUIOTHl, SHTPONUU M HHepruu [ubOca mporecca AMCCOLUAINH,

PacTBOPUMOCTH MAJIOPACTBOPUMBIX COCIUHEHUMN.

Pa3nen 2. DiaeKTpoXuMHYeCKHE CHCTEMBI (1€TH)

2.1 DJIC u 57eKTpOHbIE TTOTEHIIUABI
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DNEKTPOXUMUYECKUE CUCTEMBI (1ienu). Bo3HUKHOBEHHE CKayka MOTEHIMala Ha TPaHUIIC
pazgena npoBoaHUkoB | u Il poma. JIBOWHON 3JIEKTPUUYECKUH CION. DIEKTPOXUMHUYECKHI
MOTEHLIMAJ, TajbBaHU-NIOTEHIMAN. OOpaTHMbIE 3JIEKTPOJbl U OOpaTUMbIE 3JIEKTPOXHMUYECKUE
uenu (37MeMEeHTHI). DIEeKTPOABIKYILAS CUJla TaIbBAHMYECKOTO AJIEMEHTA, YCIOBHBIN AJIEKTPOAHBIN
noreHuan (moreHuuan B BojgoponHoi 1mikane). Cesa3p DJIC rampBaHMYecKOW 1emu ¢
3NEeKTpOAHbIMU noTeHuuanamu. IlpaBuno 3HakoB OJIC W 3IEKTPOAHBIX NOTEHIMAJIOB.
TepMoanHamMuuecKkasi TEOpUsl rajibBaHUYECKUX sBJICHUU. BpiBoA 1M aHanu3 ypaBHeHus HepHcra,
BbIpaXkaromiero 3aBUcUMocTb JJIC raJbBaHMYECKOTO 3JIEMEHTA OT AKTUBHOCTEH KOMIIOHEHTOB
ANEKTPOAHON peakiuu. YpaBHeHHe [mOOca-I'enbmronbna misi 3IEKTPOXUMHYECKHX CHCTEM.
3aBucumocts JJIC ranbBaHHMUECKOTo 3JeMEHTa OT TemmepaTypsl. Kinaccudukanus 31eKTpoaoB:
AJEKTPO/BI NIEPBOTO U BTOPOrO POJa, ra3oBble, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE. Y paBHEHUE
Hepncra a1 noreHnnana 3J1eKTpoJoB BCEX BUIOB.

2.2. 'annbBaHUYECKHUE IIEMEHTBI

Tunsl ranbBaHUYECKUX AJIEMEHTOB: XUMHYECKHE, KOHIIEHTPAllMOHHbIE, C MepeHocoM, 0e3
nepenoca. Jnp¢y3noHHBIH MOTEHIMAN, MEXaHU3M BO3HMKHOBEHHS M METOJbI €r0 yCTPaHEHUS
(cBemeHus K MHHHUMaidbHOW BenuuuHe). Meroauka wusMmepeHus DJC U AIEKTPOAHBIX
MIOTEHIIUAJIOB. [IpumeHeHne MOTEHIMOMETPUM JJIsl  ONPEIENICHUS TEePMOJMHAMHUYECKUX
XapaKTEPUCTUK XUMHUYECKUX PpPEAKUUH, MNPOTEKAIIIMX B TaJlbBAaHUYECKONW IENU, KOHCTAHT
XUMHAYECKOTO DPABHOBECHSI, AKTUBHOCTEH W KO3(PPHUIMEHTOB aKTUBHOCTH OHIIEKTpOiuTOB, pH
pacTBOpPOB, MPOU3BEJCHUSA PACTBOPUMOCTH MAJIOPACTBOPUMBIX COEOUHEHUN. XHUMHUYECKUE
HCTOYHUKHU TOKA.

Pa3znea 3. XumMnuyeckas KHHETHKA
3.1. ®opmanbHas KUHETHKA

TepMoanHaMuyeckass BO3MOXKHOCTH IIpollecca M €ro MpakThyeckas (KMHEeTHYecKas)
ocymecTBUMOCTh. [Ipenmer u 3amaun XxuMu4yeckoi KuHETHKH. OCHOBHBIE MOHATHA (HOpMabHOM
KMHETUKH: CKOpPOCTb XMMHUYECKON pEaKIHMH, MOJIEKYJSIPHOCTb, YacCTHBIA M OOIIMHA HOPSAJOK.
OCHOBHOHM MOCTyJaT XMMHUYECKOW KHUHETUKH, KMHETHYECKOE YPAaBHEHHE CKOPOCTU PEaKIUU.
KoHcTranTta CKOpPOCTH XMMHMYECKOM pPEaKLHH, Pa3sMEPHOCTb KOHCTAaHTbl CKOPOCTH. MeTobl
OIIpeJIeNIEHUs] CKOPOCTEeH XUMUYECKUX peakiuid. [IpocThie (31eMeHTapHbIe) U CIOXKHBIE PEaKIUH.
Kunernka npocThix U (opManbHO MPOCTHIX OJHOCTOPOHHMX TOMOI€HHBIX peakuui. Peaknuum
MepBOro, BTOPOTrO U TpeThero  mopsiakoB. JuddepennumanbHas u uHTErpanbHas (OPMBI
KMHETUYECKUX ypaBHEHUM, KHHETHYEeCKHe KpuBble. JIMHEWHOE MNpeacTaBiIeHNEe KUHETUYECKUX
KPUBBIX JUIsI pEeaKIUil pa3iMyYHbIX MNOpsAAKOB. Bpems momynpeBpaieHus. Peakuun HyneBoro
nopsiika. Merton u30ObITka (m3omsaiuu) OcTBajibjia ONPENETICHUS YacTHBIX TOPSJKOB IO
COOTBETCTBYIOILIIEMY peareHTy. [luddepeHnuanbable U UHTErpajbHblE METOJbl ONpPEAEICHUS
nopsAJKa peakiuu. Pa3nuyrie KOHIEHTPAllMOHHOTO U BPEMEHHOTr0 MopsiiKOB. CI0XKHBIE PEAKIIUH.
[TpuHIMI HE3aBUCUMOTO MPOTEKAHHS JJIEMEHTApHBIX peakiuil. OOpaTUMble W MapajielbHbIe
peakuuu mnepBoro mnopsaka. JuddepeHnuanbable ypaBHEHUS, ONMUCBIBAIOIINE CKOPOCTHU 3THUX
peakuuii, UX MHTErpupoBaHue. KunetTnueckne KpuBbIe JUIS KQXKI0TO U3 PEArupyOLINX BEIECTB.
[locnenoBarensHble peakuuu 1-ro mopsiaka. Cucrema auddepeHIHaTIbHBIX YpaBHEHUH,
ONMUCHIBAIOUIMX KHUHETUKY TMOCIEAOBAaTEeNIbHBIX peakuuid. KuHeTnueckue ypaBHEHUS U
KMHETUYECKHE KpHBBIE JJIi BCEX YYACTHUKOB peakiuu. Bpems AOCTHMKEHHS MaKCHUMaJbHOU
KOHILIEHTPAallUd TPOMEKYTOYHOI'O BEIIECTBA. 3aBUCHMOCTb MAaKCHUMAaJIbHOM KOHLEHTpaLUU
MPOMEXYTOUYHOTO BEUIECTBA OT COOTHOIIEHUS KOHCTAHT CKOPOCTEM OTAENbHBIX CTaJHi
MIOCJIEA0BATENbHON peakuny. [IpuHIMN AMMUTHPYIOLIEN CTAUK MOCIEA0BATEIbHON XUMUYECKON
peakuuu. CTanuoOHApHBIA  pEXUM  MNPOTEKaHUS  MOCIEAOBATEIbHBIX  peakuuid. Merox
KBa3UCTAI[MOHAPHBIX KOHIIEHTpPALUN, 00IacTh MpUMEHEHUs. BiusHre TemrnepaTypsl Ha CKOPOCTh
XUMUYECKON peakiuu, mnpuOmbkeHHoe mnpaBwio Bant-I'odda. VYpaBHenue Appenmyca B
mipdepeHnManbHOil W uHTerpambHOM  opme. OddexkTuBHas SHEprus AKTUBALMHU U
MPeIPKCIIOHEHIINAIbHBIM MHOXKUTENb, METO/IbI MX ONpEeAeNIeHUs U3 IKCIIEPUMEHTAIbHBIX JAHHBIX.
3.2. Teopun XUMHUYECKOM KMHETHKH.

Teopust axtuBHBIX (OMHapHBIX) coynapeHuir (TAC). CkopocTh peakluud Kak YHCIIO
CTOJIKHOBEHHUI aKTUBHBIX MOJIEKYNI B €IMHUIly BpeMeHU. KoHcTaHTa CKOPOCTH OMMOJIEKYISIpHON
peakuuu. OU3MYECKUid CMBICH MPEIIKCIOHCHIMATIBHOIO MHOXUTENS M SHEPruu aKTUBAlUU B
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pamMKax TeopuH aKTUBHBIX coynapeHuid. Crepuyeckuil ¢akTop, HEOOXOAMMOCTH €T0 BBEACHHUS B
KMHETUYECKOE YpaBHEHHE peakiuu. J(OCTOMHCTBA U HEAOCTATKU TEOPUU aKTHBHBIX COYIapEHUM.
MexaHu3M MOHOMOJIEKYJISIDHBIX Ta30BbIXx peakuuil B pamkax TAC, cxema JluHnemana.
HcronkoBaHne NpUYMH HU3MEHEHHUS MOPSAIKA MOHOMOJEKYJSIPHOW pPEAKUUMU TpPU H3MEHEHUHU
JTaBJICHHUS.

Teopus mepexoanoro cocrosiHus (aktuBupoBaHHoro komruiekca) (TIIC wumu TAK).
OcHoBuble nonoxkeHuss TIIC, kuHernueckas cxema peakuuu. [loBEpXHOCTb MOTEHLIMAIBHOU
SHEPIUM, KOOPJAMHATA PEAKUUHU, MYTh PEaKkUUH. AKTUBUPOBAHHBIM KOMILJIEKC U €ro CBOICTBA,
UCTUHHAs HHeprus axkTuBaluu. CKOpPOCTh peaklUH — CKOPOCTh pacmaza aKTUBUPOBAHHOIO
KOMILIIEKCa (cxopocThb ero MIPOXOXKACHUS yepes MOTEHIUATbHBIN Oapbep).
KBasurepmogunamuueckass ¢opma ypaBHenuss TIIC, osHTambnus W DHTPONUS aKTHBAIWU,
TPAaHCMHCCUOHHBIA KO3 ¢uuumeHt. CBsA3b  SHTANBNIUKM  aKTUBAUUU € 3(PPEeKTUBHOI
(3KCTIEpUMEHTAIBHOM ) SHEPTUEH aKTUBALIUH.

3.3. ®OTOXMMHUYECKHE U IIEITHBIC PEAKITUH

DOTOXMMHYECKHE PpEAaKIMH, IEPBHUYHBIE W BTOPUYHBIE (DOTOXMMHUYECKHE MPOIECCHI.
@oroaucconmanust U Qoronus. Dorodpuszndyeckue (A€3aKTUBALMOHHBIE) MPOLECCHl MPH
MOTJIONICHUHM U3NMydeHus. 3akoHbl (otoxumuu: ['porryca-Ipenepa u DitamreitHa-11ITapka.
KBantoBblii Bbixon. KuHeTHKa NHpPOIECCOB, MPOUCXOISAIIUX C ydacTheM (HOTOBO3OYKIEHHBIX
moutekynn. Cencubmmmzatopsl, CeHcuOMIM3npoBaHHble (poToxumudeckue peakiuu. OCHOBHBIC
pasznuuusg peakiuuil ¢ GOTOXMMHYECKMM W TEPMUYECKUM HHUIMHUPOBaHHEM. DOTOXUMHUYECKUE
nporecckl B atMocdepe, PoTOCHHTES.

Lenuble peakuuun. I[lpumepsl peakiuii, OPOTEKAIOIIUX IO LENHOMY MEXaHHU3MY.
OCOOCHHOCTH W OCHOBHBIE CTaJMM LEMHBIX peakiuii. MexaHu3MBbl 3apOXKIEHUS, Pa3BUTHS H
oOpeiBa 1ieneil. JIMHEWHBIH W KBaJApPAaTUYHBIA OOpBIB IIeNel. 3BEHO MeNH, JUIMHA IICTH.
Hepas3BeTBieHHble U pa3BETBICHHbIEC LeNHblE peakuuu. KuHeTuka Hepa3BETBIEHHBIX IEMHbBIX
peakmmii. CTagun pa3BEeTBICHHON LEMHON peaknuu. BeposaTHOCcTs 00pbIBa M Pa3BETBICHHS IICTIH.
Pa3Butre pa3BeTBICHHBIX LEMHBIX PEAKIUNA BO BPEMEHH, CTAlMOHAPHBIM M HECTAl[MOHAPHBIN
pexuMbl TeueHus peakuuu. [IpenenbHbie SBJICHHS B Pa3BETBIEHHBIX peakuusx. Hukuuii u
BEPXHUI MIpeJiesbl BOCIIIaMEHEHHS (B3pbhIBa) 1ETHOM peakiuu. [1omyocTpoB BociaMeHEHUS.
Pa3nea 4. Karaaus

['oMoreHHslii UM reTeporeHHbl KaTanu3. ABTokaTann3. (OCHOBHBIE 3aKOHOMEPHOCTH
KaTaJUTUYECKUX peakuui. BrnusHue kartammzaropa Ha TEpPMOJAMHAMUYECKHME U KHHETHYECKHE
XapaKTePUCTUKA  XUMHUYECKMX  peakuuid.  CeleKTUBHOCTh  JIEMCTBHS  KaTald3aTopa.
Karanutuueckas akTHBHOCTb, yJA€IbHAs KaTAJIUTHYECKash aKTUBHOCTb. ['OMOTeHHBIH KaTaius.
CnuTHBIA M pa3felbHbIA MEXaHU3Mbl KATAIUTUYECKUX PEaKLUUW, SHEPreTUUYECKHE JIharpamMMmbl
B3aUMOJICHCTBUSI PEAreHTOB ¢ KaTtaiu3aTopoM. OOmmil u cnenupuyecKuii KUCIOTHO-OCHOBHBIN
katanu3. OddekTuBHas KOHCTAaHTAa CKOPOCTH pPEaKIMH, KaTaTu3upyeMOl BelleCTBAMHU C
KHCIIOTHO-OCHOBHBIMU  cBoWcTBaMu.  KaTtamuTudeckue  KOHCTaHTbI  CKOPOCTH  peakluu.
I'eteporennslii katanu3. CKOPOCTh T€TEPOr€HHO-KATAIMTUYECKON peakluuu. TUIbl reTeporeHHbIX
KaTaJanu3aTopoB. 3aKkOH JEHCTBYIOIIMX TMOBEepXHOCTeW. Ponp ancopObiuu B TreTepOreHHOM
mporecce. KuHeTHKa reTeporeHHO-KaTAIUTUYECKUX PEakiui, He JUMHUTHUPYEeMbIX nuddy3uei.
OTtpaBieHne KaTaanu3aTopos.

4. O0beM y4eOHOH JUCHUIJIMHBI

B 3aueTHEBIX B akanmewm.
Bunel yueGHoi paboTh eAMHULAX yacax

O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHy 5,0 180
KonrTakTHas padora — ayANTOPHBIE 3aHATHS . 1,78 64
Jlexuuu (JIek) 0,89 32
[Tpaktuueckue 3ansatus (I13) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
KonrtaktHas camocrositenbHas pabora 922 -

CamocTosTenbHOE H3YUYCHHE PA3/IeTIOB TUCIIUTLUIMHBI ’ 80

107




Bun xoHTpOJIA:

DK3aMeH 1,0 36
KonrtaktHas paboTa — mpoMexXyTOYHast aTTeCTaIHs 10 0,4
IToAr0TOBKA K 9K3aMEHY ' 35,6
Bua uTOroBoro KOHTpoOJIs: IK3aMeH
B 3agerHbIX B actpon.

Bunpl yueOHoI paboThI €IMHULIAX yacax
OO0mas TPy10eMKOCTh JTHCIUILIHHBI 110 Y4eOHOMY MIAHY 5,0 135
KonrTakTHast paboTa — ayiNTOPHBIE 3aHATHS . 1,78 48
Jlextuu (JIek) 0,89 24
[Tpaktuyeckue 3ansatus (I13) 0,89 24
CamocrositesibHas padora (CP): 2,22 60
KonTtakTHas camocrosiTenpHas pabora 9 29 -
CamocTosTebHOE U3YYCHHUE Pa3ICiOB JUCIIUTUTHHBI ’ 60
Buja koHTpOJIS:
OK3aMeH 1,0 27
KonTakTHas paboTa — mpoMeKyTOYHAsE aTTECTALIUS 10 0,3
IToAroTOBKa K 3K3aMEHY ' 26,7
Buj uTOroBOro KOHTpOJIS: JK3aMeH

AHHOTaNUA padoyeid NPOrpaMMbl AU CHUNIIMHBI
«PU3UKO-XUMHUYEeCKHe METOAbI AHATN3A VISl MATepHAJIOBeAeHUsI U TeXHOJIOTHH
marepuajios» (b1.B.J1B.03.02)

1. Heap qucHUIUIMHBI - TpHOOpeTeHNEe 00yUYaIOUIMMUCS 3HAHUI MO0 OCHOBHBIM TpyIIaM
METOZI0B XHMMHYECKOTO aHajlu3a, Hauboyiee MIMPOKO NPUMEHSEMBIX B MPOMBIIUIEHHOCTH U
HCCIIEIOBATENbCKON paboTe, a Takke KOMIETEHLMH, HEOOXOJUMBIX XMMHUKaM-TEXHOJIOraM BCEX
CIELMAILHOCTEN Ul PEILIEHUSI KOHKPETHBIX 33/1a4 XUMUYECKOTO aHAJIN3a.

2. B pe3yabrare wu3yYeHHS] AMCUUILUIMHBI oOydawuuiics N0 mporpamme
0akajiaBpuAaTa J0JIKeH

Obnadamse cnenyromumu o6mekynbTypabiMu (OK), obmenpodeccnonansubivu (OIIK) n
npodeccuonansubivu (I1K) komneTeHnuaAMuU:

CIIOCOOHOCTBIO HCIIOJIb30BaTh B MPO(eCcCHOHATIBHOM 1eATeIbHOCTH 3HAHUS O MOAXOAaX U
METOJIaX IIOJYyYEHHUS] PE3YJIbTAaTOB B TEOPETHMUYECKHX M DKCIIEPUMEHTAIBHBIX HCCIIEI0BAaHUAX
(OIIK-2);

TOTOBHOCTBIO NPHUMEHATh (PyHIaMEHTaJIbHbIE MaTeMaTHYeCKHE, €CTECTBEHHOHAay4YHbIE U
O0IIIeMHKCHEPHBIE 3HAHUS B IpodeccroHanbHoi aestenbHocTh (OITK-3);

CIOCOOHOCTBIO HCIIONIb30BaTh B HCCIENOBAaHMAX M pacyerax 3HaHUS O MeToJax
UCCIIEIOBaHMs, aHaju3a, JAMAarHOCTUKM W MOJEIMPOBAaHHS CBOMCTB BeElIECTB (MaTepuasos),
¢u3NYeCKUX M XUMHMYECKMX Mpolieccax, MPOTEKAOIUX B MaTepuallaX IMpH HX IOJTYy4YeHHUH,
obpabotke u momudukanuu (I1K-4);

3Hamb.

- TEOPETHYECKUE OCHOBBI (PH3UKO-XUMHUYECKUX MeTO10B aHammn3a (DXMA);

- iporiecchl (HOPMUPOBAHMSI AaHATUTHYECKOT0 CUTHaANA B pa3nuuHbix DXMA;

- pacCMOTpEHHE MPUHIIMIIOB U3MEPEHH B CTaHAAPTHBIX MpUOOopax;

- ocHOBBI MeTposioruu @XMA B coorBeTcTBUU ¢ pekomeHaanusmMu UIOITAK;

ymemv:

- TPUMEHATh NPUOOpETEHHBbIE TEOPETHYECKHE 3HAHUS U TPAKTUYECKUE HABBIKM B
npodeccnoHaNbHOM EeATENbHOCTH JIJISl PELIeHHs] KOHKPETHBIX XUMUKO-aHAIUTUYECKUX 3a/1a4;
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enadems.:

- merononoruei @XMA, MHUPOKO HCHOJIB3YEMBIX B COBPEMEHHOM AaHAJIMTUYECKOMN
MIPaKTHUKE;

- CUCTEMOM BBIOOpA METO/1a KaYEeCTBEHHOTO U KOJIMYECTBEHHOI0 XMMHYECKOI0 aHaIIN3a,

- OLIEHKOM BO3MOXKHOCTEN METO/a aHAJIN3a;

- OCHOBHBIMHU CHOCO0aMU METPOJIOTUYECKOW OOpaOOTKU Pe3yabTaTOB KOJIMYECTBEHHOTO
XUMHUYECKOTO aHaJIU3a.

3. KpaTkoe coaep:kanue TUCHUTLIUHBI

Beeoenue 6 gpuzuxo-xumuueckue memoosl ananusa.

Pa3zoen 1. Cnexmpanvhvle memoowl ananusa
1.1. Knaccudukanus crieKTpaJbHBIX METOJIOB aHAIH3A.
1.2. ATOMHO-3MUCCHOHHBIN CIEKTPATbHBIA aHATU3.
Teoperuueckue OCHOBBI ~ aTOMHO-DMHCCHOHHOTO  CHEKTPaJbHOTO  aHanu3a. VCcTOYHUKH
BO30YKJICHHSI CIEKTPOB. ATOMHO-3MUCCHOHHBIC JMHeWuaTble crekTpbl. [IpaBunma otbopa
ANEKTPOHHBIX MEPEXOA0B. 3aMUCh CINEKTPAIbHBIX JUHUNA B BUIE TepMOB. CXEMBbI 3JEKTPOHHBIX
IIEpEX0JI0B B aTOMeE IIEN0YHOro Meraiia. Pacnpenenenne bonbiMaHa v 3aCEI€HHOCTh YPOBHEHN
BO30Y>KIEHHOTO cOCTOAHMs. (DaKkTOpbl, BIUSIONINE HA WHTEHCHBHOCTH CIEKTPAIbHBIX JIMHUH.
[Iporiecchl HOHU3AIMK M CAaMOTIOTJIONIEHHS B Tu1a3me, Gopmyna Caxa. CrnekTpaibHble TPUOOPHI U
CHOCOOBI pEerucTpanuu CrhekTpa (BuU3yallbHbIH, QoTorpadguueckuii U (HOTOIIEKTPUUYECKUIN).
KagecTBeHHbIl aHanm3, paciinpoBKa SMUCCHOHHBIX CIEKTPOB U UICHTU(MUKAIMS JIEMEHTOB I10
ux cnektpaMm. KonuuecTtBeHHblil aHanu3, ¢opmyna Jlomakuna-IllaiiGe. IlpakThka aTomHO-
SMHCCUOHHOM CIEKTPOCKONHH. ATOMHO-3MHCCUOHHBIA aHAIW3 C WHAYKTUBHO CBA3aHHOMU
1a3MOi. XMMUKO-CIIEKTPaIbHbIE METObI aHAIIN3A.
ATOMHO-3MHCCHOHHAs (hoTOMETpHs TUIaMeHH. ['a30BbIe MmIamMeHa Kak BUIbI HU3KOTEMIIepaTyPHOM
TUTa3MBl, UX XapaKTepUCTUKA. biok-cxema ruraMeHHoro ¢oroMerpa. Bo3aMoXXKHOCTH MeTona U €To
OrpaHUYeHUsl. AHUOHHBI W KaTHOHHBIA 3(PPexThl. MeToIbl KOIMYECTBEHHBIX OMpEe/iCHUN B
wiaMeHHon (otomerpun. Ilpenen oOHapyXeHHs, NMPEIU3HOHHOCTH, CEIEKTHBHOCTH. OOmacTu
IIPUMEHEHHS.
ATtomHO-abcopOmonHas crnekrpodoromerpusd. OO6mas xapaktepuctuka Merona. Iloriomienue
JIEKTPOMArHUTHOTO W3IYy4YeHHs CBOOOAHBIMH aroMaMu. biok-cxema mnpuOopa. McrouHuku
MOHOXpOMaTH4YeCKOTOo m3nydeHus. CrocoObl aroMu3aiuu npoosl. MoaynaTop, ero Ha3HaueHUe.
N36upatenbHOCTh, JOCTOMHCTBA M HEAOCTaTKU Meroaa. CpaBHEHHE  aHAJTMTUYECKHX
XapaKTePUCTHK METOJ0B aTOMHON a0COpOILIMU 1 aTOMHON AIMHUCCHH.
1.3. MonekynsipHas aHanuTudeckas crekrpockonus CrnekrpodoTomerpudeckuii aHanu3. MeToabl
ONTUYECKON MOJNEKYyJIsIpHOW cHekTpockonuu. llorynomenne 31eKTpOMarHuTHOTO W3IIy4EeHHUS
MOJIEKYJIAMH. DJIEKTPOHHBIE NIEPEXOJbl U CIIEKTPBI MOIVIOMIEHN MOJIEKY. CXeMbI 2JIEKTPOHHBIX
nepexonoB. CpaBHEHHME AQHAJIWTUYECKUX CUTHAJIOB, 0OycioBieHHbIX d-d*—mepexomamu,
nepexofaMu C MEepeHocoM 3apsiia M m-m*— mepexogamu. 3akoH byrepa-Jlambepra-bepa.
Momsipubiii koaddunmrent mnornomieHuss CrnocoObl ero ompeneneHus. OnNTUMU3AIMS YCIOBHUI
aHAJMTUYECKUX ompeaereHuid. BpiOop onTuManbHOM JUIMHBI BOJBI U pabouero cBETO(QUIbTpA.
KontpactHocTs anamutuueckod peakiuu. OTKIOHEHHS OT 3akoHa byrepa-JlamGepra-bepa.
CpaBHenue (GOTOMETPHH U CIIEKTPO(OTOMETPHH. AMIaparypa Ajs CHeKTPo- U POTOMETPUUECKUX
u3MepeHuil. XapakTepucTHKa (QOTOMETPUUYECKMX METOAOB aHaiu3a. V30upaTenbHOCTh B
ciektpopoToMeTpun U ee obecnedeHue. [IpUHIMI aJAUTUBHOCTH TMOIJIOIIEHUS B aHaIM3e
OMHApHBIX CcMecell morjouarmmx BemecTB, Meron @upopara. ToOUHOCTH pe3yabTaTOB
¢doromerpuueckux ompenenenuil. uddepenumansuas ¢doromerpus. Merox onHO- U
nBycTopoHHell  nuddepennuanbHoil  poromerpuu.  Meronbl  CIEKTPOPOTOMETPUUECKOTO
TUTPOBAHUS.
JlromuHecIieHTHbIE MeToAbl aHanu3a. PuyopecueHuuss u  docopecuenius. I[Ipumenenue
HHEPreTUUecKoil auarpammsbl SIOJOHCKOTO MPU PAaCCMOTPEHUM CUHIJIET-CHUHIVIETHBIX M CHUHIJIET-
TPUILIETHBIX AJIEKTPOHHBIX MepexofoB. KonebarenbHas penakcalus U BHYTPEHHSS KOHBEPCHS.
KBaHTOBBIII UM »HepreTMuecKWid BbIXOAbl. DaKTOpbl, BIMSIOIIME HA HHTEHCUBHOCTD
¢bayopecueHuu. TemmnepaTypHOe U KOHLIEHTpAallMOHHOE TylieHue dQuyopecueHuu. IlpaBuio
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Croxca-JIommensi. CBsi3b CTPOCHUSI MOJIEKYJIBI OPTaHMYECKOTO COSAMHEHUS C €r0 CIIOCOOHOCTHIO
K (QuiyopecueHIMH. 3epKalbHas CHUMMETpPHUS CHEKTPOB MOIJIOIIEHUS M HUCIYCKaHHs (IpaBHIIO
JleBmmna). 3akoH BasuioBa. Cxema (myopumeTpuyecknx u3MepeHuid. Buibop mepBUYHOrO U
BTOPUYHOIO CBETO(UIBTPOB. I'pagynpoBouHas 3aBUCUMOCTb M KOJIMYECTBEHHBIN aHanu3. OOmas
XapaKTepUCTHKA METOA.
1.4. TypouaumeTpust 1 HeQEeITOMETPHSI.
TypOunumerpudeckuii 1 HeheTOMETPHUUECKHUI METO/bI aHAMM3a. PaccesHue cBeTa AUCIIEPCHBIMU
cucreMaMu. CBs3b ONTHYECKOM IUIOTHOCTHM C KOHILIEHTpALMEW ONpPEleNsseMOro BELIECTBa.
Koadduunent myrHoctu cuctemsl. TeopeTnueckue OCHOBBI TYpOMAMMETPUU U He(eToMeTpuu.
VpaBHenune  Panes.  TpeOoBaHus, mpeabsBIsieMble K HCIOJIB3YEMbIM  PEaKLUAM.
TypOuaumeTpudeckuil KWHETHYECKUI MeTO . BO3MOKHOCTH METO/IOB.

Pazoen 2. Dnekmpoxumuuecxue memoovt anaiuza
2.1. KonnykToMeTpHs 1 KOHIYKTOMETPUUECKOE TUTPOBAHUE
Knaccudpukammss DOXMA. Krnaccudukanus 5>7I€KTPOJOB W IJICKTPOXUMHYECKHE METOJIBI.
[Monsipuzyembie u HemnoJsipuzyeMbie 31ekTpoasl B DXMA. Hcnonbdyemble XHUMHUYECKHUE U
UIEKTPOXUMUYECKHE PEeaKIMU, TPeOOBaHUs, NMpEeNbsIBIsIEMble K 3TUM peakuusM. Bo3moxkHOCTH
OXMA.
KonnyktomeTpuss M KOHAYKTOMETpudeckoe TuTpoBaHue. OOmas XapakTepUCTHKAa METOJa.
VYnaenpbHas W SKBUBAJICHTHAs 3JIEKTPOIPOBOJHOCTH PACTBOPOB AJIEKTPOJUTOB. I[lOABMKHOCTH
nOHOB. [IpsiMas KOHIYKTOMETpHS U KOHJIYKTOMETPUYECKOE TUTpoBaHUE. KpuBBIE TUTpOBaHUS.
@daxTophl, BIUSIOLIME HA XOJ KPUBBIX TUTpoBaHuA. [IpuHUIMIMaIbHAs cXeMa yCTAaHOBKU IS
KOHIYKTOMETPUYECKUX HW3MEPEHHUH, UCHOIb3yeMble JJIEKTpoAbl. Bo3moxkHOCTH  MeETOxAa,
JIOCTOMHCTBA, HeAoCTaTKuU. [IpuMepsl onpeneneHuil. .
BricokouactoTHOe THTpoBaHue. OcobenHocT Meroaa. IlpuHnunuanbHas cxema YCTaHOBKHU.
Hcnonb3yemple MHIYKTUBHBIE M €MKOCTHbIE O€33JeKTpoJHble suelku. DPOpMBbI KPHUBBIX
BBICOKOYACTOTHOTO TUTpOBaHus. Anmnapartypa. Bosmoxknoctu Merona. Ilpumeps! onpeneneHuil.
2.2. IloreHMOMETPHS U NOTEHIIMOMETPUYECKOE TUTPOBAHHUE.
Omnpenenenne Merona. Mcmnonb3dyemble suelku. MHIUMKATOpHBIE BJEKTPOABI U BJIEKTPOJIBI
cpaBHeHHud. [loTeHIMAaN 2/IEeKTpoAa Kak aHadUuTHYeCKui curHai. Monomerpus. JJoHHaAHOBCKHN U
mudp¢y3uoHHb  noTeHuuansl. Kiaccupukanus HOHOCENEKTUBHBIX 3JeKTpooB. OCHOBHbIE
XapaKTEPUCTUKHU MOHOCEJIEKTUBHBIX JJEKTPOOB pa3IMYHBIX THUIIOB. [TpuunHel,
0o0yCJIOBNIMBAIOIIME W30UPATEIBLHOCTh AJIEKTPOJOB. YpaBHeHHE Hukonbckoro-OiizeHMaHa.
Mertoabl onpezneneHuss KOA(QQHUIMEHTOB CEJIEKTUBHOCTH, BEPXHEr0 U HIKHEro mpesena
Uarna3oHa OINpeAeseMbIX COAEpPKAHUNW. YTJIOBOM KOA(PQUIMEHT 3JIEKTPOIHON (YHKIUU.
MeToapl KOJIMYECTBEHHBIX ONPEAEICHUN U YCIOBUSA UX IpUMeHeHud. [Ipsmas nmoTeHuuoMeTpus
(pH-meTpus, nonomerpus). Bosmoxunoctu meroma. Meroasl tutpoBanus. OO0paboTka KpUBBIX
MOTEHIIMOMETPHUYECKOT0 TUTPOBaHUSA. MeTo bl 10OABOK.
2.3. BonpTamnepomMeTpruyecKue METObI aHAJIN3A.
Bonbramnepomerpudeckue MeToab! aHanu3a. Kinaccuueckas nossiporpadusi, OCHOBBI METO/1A.
[lpyHnunuaneHas cxema mnossiporpaguyeckoil  ycTaHOBKH. Vcmosib3yemble  3JIEKTPOBbI,
TpeOOBaHUs, MpeabsBiIsieMble K diekTpojaMm. Ilonsipu3zanmoHHble KpHUBBIE WHAMKATOPHBIX
JJEKTPONOB. PTyTHBIM  Kamarommil  3JIEKTPOA, TBepAble AIeKTponabl.  [lomsiporpaMmsl.
WuTepnperanus noasporpamMM. OcCTaTO4YHBIH M KOHJEHCATOPHBIM TOKH. DapajeeBCKUN TOK.
CpoiictBa mnpenenbHoro aud@y3noHHoro Toka. YpaBHeHue HMnpkoBuua. VYpaBHeHHE
nonsiporpadguueckoid BosiHbl ['eiipoBckoro. IloTeHuunan mnomyBonHbl. BpiGop W Ha3zHaueHHe
nosigsporpaduueckoro ¢oHa. AHOMATUU HA MOJAPOrpaUUEcKUX KPUBBIX U HUX YCTpaHEHHE.
KayecTBeHHBII M KONMWYECTBEHHBIN monsgporpapudeckuil anamu3. COBpeMEHHbIE HarpaBJICHUS
pazButusg BosibTamnepomeTpuu. OOnacTu UCHOIb30BaHUSA. BO3MOXHOCTH, JTOCTOMHCTBA U
HEJ0CTaTKHA METO/1.
Amnepomerpuueckoe TuTpoBaHue. OOmas xapakTepucTHKa MeToaa. BpiOop  ycioBwii
aMIIEpOMETPUYECKUX M3MepeHHil. [IpuHInnuanbHas cxemMa yCTaHOBKHU /ISl aMIIEPOMETPUYECKOTO
TUTpOBaHUA. THUNBl KPUBBIX TUTPOBaHUS. buammnepomeTpuyeckoe TUTPOBAHUE, YCIOBHS
aMIIEPOMETPUYECKUX U3MEPEHUN C IBYMS MHIUKATOPHBIMM 3JIEKTpoJaMu. KpuBble TUTpOBaHMS.
Bo3MOXHOCTH, TOCTOMHCTBA M HENOCTATKH MeTona. IIprMepsl MpakTHMYeCKOro MCIOIb30BaHUS.
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Kynonomerpuueckuit meron ananmza. Knaccudukanus meronoB KynoHomerpur. OObeIMHEHHBIH
3akoH Dapazes. Beixox no Toky. [Ipsmas KyJnoHOMETpHs M KyJIOHOMETPUYECKOE THUTPOBAHHE
Ocobennoctu  MeTonoB. KynmoHOMeTpHst mNpH  KOHTPOJIMPYEMOM  MMOTEHIHMANe U IpH
KOHTposupyeMoM Toke. [losspusanuonHsle kpuBble. BbiOop noreHnuana pabouero 3iaekTposa.
Pacuer kosmyecTBa 3JEKTPUYECTBA, 3aTPAYCHHOIO HA  AIEKTPOXMMHUYECKYIO PEAKIMIO.
[IpuHuunuaneHas  cxemMa  KyJOHOMETpPUYECKOM  ycTaHOBKWM.  OO6iacTb  IpPUMEHEHUS.
Kynonomerpuueckoe tutrpoBanue. Beibop Toka snekrposnmnza. OCOOEHHOCTH T€HEpUPOBAHHOTO
tutpanTa. CnocoObl  MHAMKALMM  KOHEYHOW  TOYKM  TUTPOBAHUSA  (BU3yaJlbHBIE U
UHCTpyMEHTaNbHbIE). [[pyuHLIMIINaNbHAs cXeMa YCTaHOBKH JJIsl KYJIOHOMETPUUECKOIO TUTPOBAHUS.
IIpakTH4eckoe NpUMEHEHNE METOA, €0 JOCTOMHCTBA U HEAOCTATKH.
OnekTporpaBuMerpudeckuii  aHanmmu3.  CrmocoObl  BBIOJNIHEHUs — ompeaencHuil.  OOmias
xapakTepuctuka Mmerona. Ilpomeccel, mporekaromue IpH 3JeKTposuse. Bpibop 3ieKkTpoaos.
VYcnoBust aneKkTpoocaxaeHus. TpeboBaHUs, NpEeabsBIsIEMbIE K OCaJKaM Ha JIIEKTPOJax.
Hcnonb30BaHue 3JIEKTPOOCAKICHUS U €€ KOHLIEHTPUPOBAHUS, ONPEICIICHUS U Pa3JCIICHNU.
Buyrtpennuii anexkrposus. [JocTOMHCTBA U HENOCTATKA METOA.

Paszoen 3. Xpomamoepaghuueckue memoow anaruza
3.1. TeopeTnueckue OCHOBBI XpOMAaTOrpaUUeCKUX METOAOB aHaIHM3a TeopeTH4ecKue OCHOBBI
xpomarorpaduyeckux mMeronoB. O01acTu NpUMEHEHHs XpOMaTorpaguuecKux METOJO0B aHAJIN3A.
Xpomarorpamma. Ilapamerps! ynepxuBanus. Pusuko-
XMMHUYECKHE  OCHOBbI  XpomaTtorpaduueckoro  mpouecca.  Kiaccudukauus — MeTonoB
Xpomarorpaduu IO arperaTHOMy COCTOSHHIO (a3, MO0 MEXaHHU3My pasJelieHHus U Ccrocoly
opopmnenus mnpomecca. OcHOBbI — xpomarorpaduueckoro pasgesneHus. Koapduuuent
pacnpenenenus u kodddumment pasnenenus. OCHOBHOW 3aKOH Xpomarorpaduu. B3amMocBs3b
(opMBbI BBIXOJIHOW KPUBOW U M30TEPMBbI COPOLIMU B KOJIOHOYHOM XpomaTorpaguu, aHaTUTHYECKHUI
acreKkT ATON 3aBUCUMOCTH. DaKTOpHI, BIUSIOLIME HA CKOPOCTh JIBUKEHUS Xpomarorpaduyeckout
30Hbl. Teopusi TeOpeTMUYeCKHX TapesoK. TeopeTuueckas Tapenka. BpicoTa, 3KBUBaJ€HTHas
Teopernyeckoil Tapenke. Kunernueckas teopust xpomarorpaduu. YpaBHeHnue Ban-/leemrepa.
Kpurepun s>¢dexruBHOCTH Xpomarorpaduyeckoro mpouecca. CTeneHb pa3ieleHusi U KpUTepHil
ceslekTuBHOCTU. Kpurepuii paznenennsa. Ontumusanus NporeccoB pas3AeaeHUs CMECEN BEIIECTB.
3.2. l'a3zoxxkuakocTHast XpomaTorpadus.
OOmas xapakrepucTika MeToza. [IpuHiunuanpHas cxema ra3oBoro xpomarorpadga. Y cTponcTBo
Y Ha3Ha4YeHHE y3JI0B XpomaTtorpada. TpeboBanus, MpeabsSBiIseMble K HETTOABMKHOMN U MOIBUKHON
¢azam. JleTekTopsl, UX KIacCUPUKAIM U TpeOOBaHHs K HUM. MeTo/ibl HIeHTH(PUKAIIUN BELIECTB
B Tra3oBoil xpomatorpaduu. JluHeilHble u JOorapupMUUECKHe HMHIEKCHl yAEpKUBaHMSL.
KoppensuonHsle ypaBHEHMs: CBA3b MapaMeTPOB YICPKHBaHHMS KOMIIOHEHTOB C UX (PHU3MKO-
XUMHUYECKUMU  cBoiicTBamu. KauecTBeHHBI aHanmu3 Mo JOrapuMUYECKUM  HMHJAEKCaM
ynepxuBanus KoBaua. MeTosabl KOJMYECTBEHHOTO aHalIM3a: METOJ aOCOJIOTHOW IpajyHMpOBKH,
METOJT HOPMHUPOBKH, METOJT BHYTpeHHEro cranjapra. [lonpaBouynsie K03(h(PUIMEHTHI K MIOMAASIM
nuKoB. [IprMepbl MpakTHUECKOro UCTIONb30BaHUS ra30BON XpoMaTorpapu.
3.3. XKungkocTtHast xpoMaTtorpadusi.
Knaccuukanus MeTomoB KHIKOCTHOM Xpomarorpadguu. PacnpenenutenbHas OymaxHas
xpomatorpadus. OcHoBbl OyMaxHOW Xpomatorpaduu. IlonBukHas U HemoABMXKHAS (a3bl.
MuxkcoTponHslii  psa  pactBoputeneil. TpebGoBanust kK  xpomarorpaduueckoi  Oymare.
Xpomarorpaguueckre mapameTpbl. THIBI XpoMaTorpamMM: OJHOMEpHasi, JByMepHas, Kpyronas,
anekTpodoperrueckas. Meros oOpamieHHbIX (a3. 3aBUCUMOCTh (POPMBI MATHA OT BUAA U30TEPMBI
pacnpeneneHus. Meroabpl HUIEeHTUGUKALMK  BEIIECTB Ha OyMaXkHOM  XpomaTorpaMmMe.
KonuyecTtBeHHbIl aHanu3 B MeToje OyMaxxHOM Xpomatorpaduu. J[OCTOMHCTBa M HEJOCTaTKH
Merona. O6macte nmpumenenus. Ocodoennoctn BOXKX. IlpuHnunuanpHas cxema XUIKOCTHOTO
xpomarorpada Bbicokoro nasieHus. Tumbl nerexktopoB B BOXKX. XuakoctHo-ancopbunonHas
BOXX. HopmansHo-(pa3oBblii u  00pamieHo-(a30Bblii  BapHaHTBl: COPOEHTHI, AJIIOCHTHI,
paszensieMble BeIlecTBa. THIBI B3aMMOAEUCTBHUS COPOEHT-BEIIECTBO, COPOCHT-DIIOEHT, ITIOEHT-
BemectBo B BOXKX. VYpaBuenme Knokca. @DakTtop €MKOCTH, €ro (U3HUYECKHUH CMBICI.
I'panuentHoe »moupoBanue. BnusHue 3¢ppeKTHBHOCTH, CENEKTUBHOCTH M €MKOCTH KOJIOHKH Ha
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pasjeneHue cMeceil aHaIM3MpPYeMBIX BemlecTB. MeToasl HIEHTH(UKAUK BEIECTB U
KOJIMYECTBEHHOTO aHajn3a
B BOXX. ocrouncrsa u Hepoctatku BOXXX. Ilpumeps! npaktuyeckoro ucnoiabzoBanus BOXKX
B aHAJIM3eE.
3.4. NonooOMeHHast XxpomaTorpadgusi.
CymHocts Merona. TpeboBaHus, IpeabsIBIseMble K peaklusiM HOHHOro oOMeHa. OcoOEHHOCTH
MOHOOOMEHHOM xpomarorpadguu. MonooOMeHHoe paBHOBecue. KoHcTaHTa HMOHHOTO OOMEHA.
N3otepmbl nOHHOrO OOMeHa. BnusHMEe KOHCTaHTHI MOHHOTO OOMeHa Ha (GOopMy H3O0TEPMBI
nonHoro oomena. Koadpdurment cenekruBHOCTH. CHHTETUYECKUE HOHOOOMEHHUKH, KATUOHUTHI U
annoHuThl. Kiaccudukanmss u cpoiictBa. CopOmuoHHbIe psaabl. Buapl 0OMEHHOW €MKOCTH
MOHOOOMEHHUKOB. BBIOOp ONTHUMANbHBIX YCIOBHH HOHOOOMEHHOTO pa3/eIeHUs] BEIIECTB.
[Ipumenenne WOHOOOMEHHOH Xpomarorpaguu B AaHATUTHYECKOM XHMHUU OPTaHUYECKUX H
HEOPraHMYECKUX COEOUHEHHMM: pa3/eleHue, OUYMCTKA, KOHLEHTpupoBaHue u T.4. [lpumepst
MPUMEHEHHUs] HOHOOOMEHHOW Xpomarorpaduu B TEXHOJIOTMUECKHUX Ipoueccax. VMonHas
xpomarorpadus. biok-cxema wmonHOoro xpomarorpada. Pazmensromue M KOMIEHCAIIHOHHBIE
kojoHkH. JlerekTopsl. IlpuMeHeHne B aHAIUTUYECKOW XUMHUH. AHAJIUTHYECKHE BO3MOXXHOCTH
MeTO/a.
3.5. I'enb-xpomarorpadus.
[MomwxHass W HenmojswxkHas ¢a3pl. OOIIee ypaBHEHHE, OIKCHIBAIONICE IPOIECC Tellb-
xpomatorpadpuu. CopOeHTsl. OOmIMIL, BHEMIHWA W BHYTpeHHHH o0OBembl Tens. [lapamerpsr
anmoupoBaHus. BreipakeHue s KodpQHUIMEHTa pachpenesieHus: U KOHCTAaHTBI JTOCTYITHOCTH.
BosmoxHocTu rens-xpomarorpadun. [Ipumeps! npaktuyeckoro ucnonb3oBanus. TCX
Pazoen 4. Cospemennvie memoowt ananusa.

ABTOMaTHYECKUN U aBTOMATU3UPOBAHHBIN aHAIN3: 1ENU U 331a4u. JMCKpeTHbIE aBTOMATHYECKHE
a”Hasnnzaropbl. [IpuHUMI nelcTBUS, NOCTOMHCTBA M HeaocTaTku. [IpoTouHble MeTOIbl aHaIU3a
pactBopoB. HenpepbIBHBIN IPOTOYHBINA aHAJIA3 U TPOTOYHO-UHKEKIIMOHHBIN aHAJIU3.
Hpyrue Mertonbl aHanmusa. Macc-ciekTpomeTpuyeckue MeTonsl. CymiHOCTh MeTona. AHanu3
OpPraHMYECKUX BEIIECTB. DJIEMEHTHbIN aHaiu3. [loHsATHE 0 HENTPOHHO-aKTUBALIMOHHOM aHaJIM3E.
[lonatue 00 wummyHO-hepmeHTHOM aHanuze. Ilonatme o weronax UK-cnekrpockonuu.
Yabrpoduibtpanus, ¢iaotanus, KanwUISpHbBI 3nekTpodopes. PerynupoBaHue aHaIUTHUYECKUX
CBOWCTB HAaHOOOBEKTOB (CENEKTUBHOCTb, YYBCTBUTENBHOCTD,...) [I[puMeHeHne HaHOMaTepHajIoB U
HAHOYACTHI], HAHOTPYOOK B KayecTBE CEHCEOMIN3AaTOPOB, KOHIIEHTPATOPOB, Nookek B DXMA
u z1p. [IpuMeHeHre HaHOTEXHOJIOTHI B aHAIU3E.

4. O0beM y4eOHOH JUCIHILJINHBI

B 3aueTHEBIX B akanewm.

Bunel yue6HoI paboThl eANHULAX yacax
OO0mas Tpy10eMKOCTh THCIIUILIHHBI 10 Y4eOHOMY MJIAHY 5,0 180
KonrTakTHas paGora — ayinTOpHbIE 3aHATHUS 1,78 64
Jlextuu (JIek) 0,89 32
[Mpaktryeckue 3anstus (I13) 0,89 32
CamocrositesabHas padora (CP): 2,22 80
KonrtaktHas camocrositenbHast pabora 922 -
CaMocTosTENbHOE U3YUYEHUE PA3AEIOB TUCIUIUIUHBI ’ 80
Bua koHTpoOJIA:
OKk3ameH 1,0 36
KonrtakTHas paboTa — mpoMexyTO4YHast aTTeCTalHs 10 0,4
IloaroroBka K 3K3aMeHy ' 35,6
Bua uTOroBOro KOHTpOJIS: JK3aMeH
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B 3aueTHbIx B actposn.

Bunsl yueOHoI paboThI €IMHULIAX yacax
OO0mas TPy10eMKOCTh JTUCIUILIHHBI 10 Y4eOHOMY MIAHY 5,0 135
KonTakTHas paboTa — ayinTOPHBIE 3aHATHS 1,78 48
Jlextuu (JIek) 0,89 24
[Ipaktrueckue 3ansatus (113) 0,89 24
CamocrositesbHas padora (CP): 2,22 60
KonTaktHas camocrositenbHas padboTa 222 -
CaMocTosTenbHOE U3YUEHUE Pa3/IeTI0B TUCIUTLIUHBI ’ 60
Bun koHTpOJIA:
DK3aMeH 1,0 27
KonrtakTHas paboTa — mpoMeXyTOYHAs aTTECTAIHS 10 0,3
IToAroToBKa K 3K3aMeHY ' 26,7
Bua uTOroBOro KOHTpOJIS: JK3aMeH

AHHOTaNuA padoyeil MPOrpaMMbl AHCUUIIMHBI
«O01mas XuMH4YeCcKasi TeXHOJIOTUS IIPOM3BO/ICTBA HAHOMATEPHUATIOB M HAHOCHCTEM»
(b1.B.[1B.04.01)

1. Heap AWCUMIUIMHBI - TOJIyueHUWE 3HaHUM B o0nactu  peanus3ald XUMHUKO-
TEXHOJIOTUYECKUX IPOLECCOB C Y4EeTOM (PU3UKO-XUMHUYECKUX OCOOCHHOCTEH NPOTEKAIOLINX
peaknuii, BbIOOpa ONTHUMAJIBHBIX YCIOBHH peaM3yeMbIX MPOIECCOB, BBIOOPA 3((HEKTUBHBIX
PEaKTOpOB, MPUOOPETEHUsI HABBIKOB B COCTABJIEHUM MaTEpUAJIbHBIX U TEIUIOBBIX OalaHCOB, B
pacuere MpOLECCOB M PEaKTOPOB HA OCHOBE MaTEMAaTUYECKOTO MOJEIMPOBAHUSA, MOIYUCHUS
3HaHUIl B 00JIacTH Pa3pabOTKU 3HEprocOeperarImux XUMUKo-TexHojaoruyeckux cucrem (XTC),
0€30TXO0/IHBIX U MAJIOOTXOHBIX TEXHOJOTUI Ha IPUMEPE COBPEMEHHBIX IPOU3BO/ICTB.

2. B pe3yabrare u3y4YeHHs] JAUCHMIUVIMHBI O00y4aloluiicss 10 Nporpamme
0akajlaBpUAaTAa J0JIKEH

Obnadamse cnenyromumu oomekynbTypabiMu (OK), obmenpodeccuonansubivu (OIIK) u
npodeccuonansubiMu (I1K) komnereHuuamu:

TOTOBHOCTBIO MPHUMEHATh (PyHIaMEHTaJIbHbIE MaTeMaTHYeCKHE, €CTECTBEHHOHAy4YHbIE W
O0IIEMHKCHEPHBIC 3HAHUS B TpodeccroHanbHoi aestensHocTr (OITK-3);

CHOCOOHOCTBIO BBIOMpATh W TPUMEHATH COOTBETCTBYIOLIME METOABI MOJAEIMPOBAHUS
bU3MUECKUX, XUMUYECKUX U TeXHONoruueckux mnporeccos (ITK-7);

3HAMDb!

- OCHOBBI TEOPHH XUMHUYECKHUX IIPOLIECCOB U PEAKTOPOB;

- METOAOJIOTHIO HCCIIENOBaHUS B3aUMOACUCTBHSI XUMUYECKUX IPEBPALLECHUN U SBICHUU
IIEpeHoca Ha BCEX MacCIITaOHBIX YPOBHSX;

- METOAMKY BbIOOpa peakTopa U pacuéra rporecca B HeM;

- OCHOBHBIE pEaKLIMOHHBIE IPOLECCH M PEaKTOPbl XUMUYECKOW U OMOTEXHOJIOTHH;

- OCHOBHBIE IPHUHLHUIIBI OPraHU3alUNd XUMHYECKOIO IPOU3BOJCTBA, €T0 MEPAPXUUYECKYIO
CTPYKTYPY, METOJIbI OLIEHKU 3 (HEKTUBHOCTH MPOU3BOJICTBA;

- OCHOBHBIE XUMUYECKHUE POU3BOJICTBA;

ymemv:

- paccunTaTh OCHOBHBIE XapAaKTEPUCTUKN XMMUYECKOTO MTPOLIECCa;

- BBIOpATh pallMOHAJIbBHYIO CXEMY NPOU3BO/ICTBA 3aJJAaHHOTO MPOIYKTa;

- OLIGHUTh TEXHOJIOTUYECKYIO 3(pPEeKTUBHOCTH MPON3BO/ICTBA;

- BBIOpaTh 3EKTUBHBIIN TUIT PEaKTOPa;

- IPOBECTHU PACUYET TEXHOJOTNYECKUX MTapaMETPOB IS 33JaHHOTO IIPOLIECCa;

- ONPEJENIUTh apaMeTphl HAMTYUIIEH OpraHu3aluy Ipolecca B XUMUYECKOM PEaKTOpeE.

enaoems:
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- MeToAaMu aHanu3a 3¢pekTUBHOCTH PabOThl XUMUYECKUX IPOU3BOJICTB;

- METOJIaMH pacyeTa U aHaJIK3a MPOIECCOB B XMMHUYECKUX PEAKTOPax, ONpPEIeICHUs
TEXHOJOTHUYSCKUX MOKa3aTelIeii;

- METO0/IaMU BbIOOpa XMMHUYECKUX PEAKTOPOB.

3. KpaTkoe coaep:kaHue TUCHUTLTHHBI

Pazgean 1. Xumuuyeckasi TeXHOJIOTHSI M XUMHYECKOe MPOU3BOACTBO.

1.1. OcHOBHBIE onpeae/IeHUs U MOJI0KEHMSI.

Xumudeckass TeXHOJIoTUsA. OOBEKT XMMUYECKON TEXHOJIOTUH. MEXOTpaciieBOol XapakTep
XUMHYECKOH TEXHOJIOTHU. Pa3BUTHE XUMHYECKHX MPOU3BOJCTB M XUMHUYECKOW TEXHOJIOTHH.
MecTo XuMUYECKOW TEXHOJIOTHH B MIPOMBIIIJICHHON cepe U METOJ0B XUMUYECKOM TEXHOJIOTUH B
HEXMMHYECKUX OTPACHsIX NPOMBIIUICHHOCTH. CHCTEeMHBIH aHaIU3 CIOXKHBIX CXEM W
B3aMMOJICIICTBUII 3JIEMEHTOB CXEMbl — IMOHATHE M coAepxkaHue wmeroda. Duszuueckoe u
MaTeMaTU4eCKOe MOJICTUPOBAHHE, ONPEIACICHUE U OCHOBHBIC MOHATHS, UX MECTO B MHKEHEPHO-
XUMHUYECKHUX HCCIEI0BAaHUAX U pa3paboTkax. MecTo U 3HaUeHHWE HATYPHOTO U BBIUHCIUTEIHLHOTO
skcnepumenTa. CoaepxaHue 1 3a/1aun y4eOHOro Kypcea.

1.2. XumMn4yeckoe nNpou3BoJACTBO.

[TorsiTHE O XMMHYECKOM IPOU3BOJCTBE. MHOrO(QYHKIIMOHATBHOCTE XHMHYECKOTO
npousBojicTBa. OOmas CTpyKTypa XHMHUYECKOTO Mpou3BoJCTBA. (CHOBHBIE MOACHCTEMBI
XUMHUYECKOTO  Mpou3BoJcTBA. (OCHOBHBIE TEXHOJOTUYECKHE KOMIIOHEHTHI ~XHMHYECKOTO
MIPOU3BO/JICTBA.

KadecTBeHHBIE W KOJTMYECTBEHHBIC MOKA3aTEId XUMHUYECKOTO MPOU3BOJICTBA: TEXHOJIOTHYECKHUE,
SKOHOMMYECKHUE, IKCILTyaTalluOHHBIE, COLUAIbHBIEC.

1.3. CoipbeBble pecypchl, BOAa M JHEPIrUsi B XUMHUY€CKOM MPOU3BO/ICTBE.

Knaccudukanus cbIpbeBbIX PECYPCOB MO Pa3IMUHBIM IpU3HAKaM — (Pa30BOMY COCTOSTHUIO,
MPOUCXOXKACHUIO, HCTOYHMKAM. MuHepanbHOe ChIpbe (PyAbl W TOJIE3HBIE MCKOMAEMBIE),
OpraHUYEeCKOEe MPUPOAHOE CHIpbE (TOpPIOYME HCKOIAEeMbIE), PACTUTEIBLHOE U YKUBOTHOE CBHIPHE,
BTOPUYHOE CBIPhE — UX HCIIOJIb30BaHHUE U MYTH mepepaloTku. OCHOBHBIE CIOCOOBI MEPBUYHOM
00paboTKH CHIpbs (OOoramieHue, OYMCTKA, MOATOTOBKA K TPAHCHIOPTHPOBKE M TEPepadOTKe).
[TonsiTHe, CymHOCT W TPHUMEPHl YIAyOJEHHs] HCIOJNB30BAHUS CHIPbS, KOMOHHHPOBAHUS
MPOU3BOJICTB U KOMILJIEKCHOU TTepepabOTKH CHIPHSI.
3HaueHue U UCIOJIB30BaHUE BOJBI B XUMUYECKUX Mpou3BoaAcTBax. Mcrounuku Boabl. TpeboBaHus
K TEXHOJIOTHYECKON U OBITOBOM Boje. [IpombilieHHass MOATOTOBKA BOJABI U METO/bI €€ OUYUCTKHU
oT mpumeceil. OCHOBHBIE METOJbl KOHTPOJS KadyecTBa BOJABI. DKOHOMHS BOJOMOTPEOICHUS B
MpOoU3BOJICTBE. B0O/100GOPOTHBIE CHCTEMBI.

Buael ¥ HCTOUHUKH YHEPTHH B XUMHUYECKOM MPOMBINIIIEHHOCTH. MacitaObl ToTpebaeHus
U CHocoObl YMEHBIIIEHUS SHeprerTudeckux 3arpar. CylmIHOCTb W TPHUMEPHI pereHepanuu |
peKylepanuu SHEPruu. ODHEProTEeXHOJOTMYECKUE CHUCTEMBl. BTOpuYHBIE 3HEpreTH4ecKue
pecypchl.

Pa3nen 2. TeopeTruueckue 0CHOBbI XMMHYECKHX MPOLECCOB H PEAKTOPOB.

2.1. OcHOBHBIE OMpeesieHUs] U TOJI0KEeHUsl.

OU3NKO-XUMHUYECKHE 3aKOHOMEPHOCTH XUMUYECKHIX MPEBPALIEHUI — CTEXUOMETPHUYECKHE,
TepMOJAMHAMUYECKHEe, KuHeTH4Yeckue. [loka3zarenm XWMHUYECKOTO TIPEBpAIEHUS — CTEINeHb
MIpeBpaIeHHs], BEIXO MPOAYKTa, MHTETpalibHas U quddepeHnnanbHas CeIeKTUBHOCTH, CKOPOCTH
peaKINy U MPEeBpaIEHUs PEareHTOB.

2.2. XumMHuyecKue nmpoueccol.

Onpenenenne. Knaccupuranus XUMHYECKHUX TPOILECCOB MO PA3IMYHBIM TMpPU3HAKAM —
XUMHYECKUM (BUJ XHUMHUYECKON peaklud, TEePMOJUHAMUYECKHE XapaKTePUCTHKH, CXema
npeBpalieHuit) u ¢pa3oBbIM (UHCIIO U arperatHoe cocTosHue ¢as).

['omorenHslii xuMmuueckuid mporecc. OmnpeneneHne W MpUMEphl. BiusHue XUMHUYECKUX
MIPU3HAKOB M YCJIOBUH MPOTEKaHUs Mpoliecca Ha ero rnokazarenu. CrocoObl HHTEHCU(UKAITIH.
[TonstTre onTUMaNbHBIX Temreparyp. ONTUMandbHBIE TEMIEPATypbl Ml OOpaTUMBIX U
HEOOPAaTUMBIX 2K30- M DHIOTEPMHUYECKUX PEaAKITHH.
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['ereporeHHslii (HEKaTAIUTUYECKUI) XUMHUYecKHil mporecc. OnpeneneHue U IPUMEPHI.
CtpykTypa mporecca U ero cocrapisitontue (craauu). Habmiomaemass CKOPOCTb XHMHYECKOTO
npeBpameHust. O6mactu (peXXUMBbI) TPOTEKAHUS TPOLIECCa, TUMUTHPYIOMIAS CTAHSL.

['ereporennslii XuMHUYECKH Tporiecc 'raz (kuakocth) - TBepaoe". (OOoCHOBaHHE,
MOCTPOCHUE U AHAJIU3 MATEMaTHYECKON MOJENU ISl peakuid ropeHust (MOJeb "CKUMAOIIAsICs
chepa") m TomOXMMHUECKOW (Moaenb 'c HeB3auMozeHcTByromuM siapom"). Habmromaemast
CKOpOCTh MPEBPALICHHUS, BpEMSI PEBPALICHUS U IIyTH UHTCHCU(DUKALUY [T Pa3JInYHBIX 001acTeit
MPOTEKaHUs Ipolecca.

['ereporeHHplii XUMHUYECKUU mporecc 'ra3 (KUIKOCTh) - KHUAKOCTH'. OOOCHOBaHHE,
MOCTPOCHHE M aHAIU3 MaTemaruueckoil Mmoxenu. Habmromaemass cKOpoCTh MpeBpallleHus U
obmacTtu npoTekanus mnpouecca. [lyTn nHTeHCH(UKauy UIsl pa3InYHbIX PEKUMOB IpoLIecca.
Karanutuueckuii nponecc. Onpenenenue, kiaccupukanus, npumepsl. ['ereporeHHbINH KaTalu3 Ha
TBepaOoM Karanuzarope. OOOCHOBaHHME, MOCTPOCHHE W aHAJIW3 MAaTEeMAaTUYEeCKOH MOJenu Ha
KaTaJUTHYECKON IMOBEPXHOCTH M B MOPUCTOM 3€pHE Karainu3aropa. Halmromaemas CKOpPOCTb
npeBpamieHust M objacTh mpoTekaHus mporecca. CTemneHb UCIONb30BaHUS BHYTPEHHEH
noBepxHOCTU. [IyTn nHTeHCHDUKAIIK KATaMTUTHUECKUX TTPOIIECCOB.

2.3. XumMnyeckue peakTopsl.

OnpeneneHnne M Ha3HaYCHUE XUMHYECKOTO peakTopa. PeakToppl B XMMHUYECKUX U
HEXMMMUYECKHUX OTpacisix MpOMbINUIEHHOCTH. O030p THUNOB XUMHUYECKHX pPEAKTOPOB, HX
CTPYKTYpHBIE DJJIEMEHTHI (pEaklMOHHas 30HA, YCTPOWCTBA BBOJAa M BHIBOJA, CMEIICHHS,
pasfeneHus W pacuperesieHHs] MOTOKOB, TEIUIOOOMEHHBIE JJIEMEHTHI), OCHOBHBIE MPOLECCHl U
SIBIICHUS B HUX.

CucremaTuzanus NpOLECCOB B XMMHMUYECKOM pPEAaKTOpe IO MaciiTady MX MNpOTEKaHUS:
XUMHYECKas peaklys, XUMHUECKUI MPOIIecC B 3JIEMEHTAPHOM 00beMe, MPOLIECChl B PEaKIIMOHHOM
AJIEMEHTE U B PEAKTOPE B LIEJIOM, UX B3aUMOCBS3b U HEpapXHuecKasl CTPyKTypa MaTeMaTHYeCKOU
MOJIENH npoliecca B peakTope. [Ipumepbl npoiieccoB B pa3inyHbIX BUAAX XUMUYECKUX PEAKTOPOB.
Knaccudukanus mnpoueccoB B peakTopax IO Pa3IuyHbIM TpPU3HAKAM - BHJ XHUMHYECKOTO
mpolecca, OpraHu3alusi IOTOKOB pPEAareHTOB (cXeMa [JBUKEHHS PEreHTOB 4Yepe3 peaxkTop,
CTPYKTypa MOTOKOB B PEAKIIMOHHOI 30HE), OpraHu3alusl TEIJIOBBIX MOTOKOB (TEMJIOBON PEXUM,
cxema TeruiooOMeHa), CTallMOHAPHOCTh MpoIlecca.

ObocHOBaHME U MOCTPOEHUE MaTeMaTUYECKON MOJIENIN MPOoIlecca B PEakTopax pazaIuyHOro
THIMA KaK CHUCTEMbl ypaBHEHUN MAaTE€pHAIIbHOTO M TEIUIOBOTO OajlaHCOB Ha OCHOBE JIAHHBIX O
CTPYKTYpE MOTOKA, XMMUYECKUX MPEBPAIICHUAX, SBJICHUSAX IEpeHOca TEeIula M BELIECTBA M UX
B3auMoieicTBUU. CHUcTeMaTH3alus U KIacCU(PUKAIMSI MaTeMaTHUYECKUX MOJIEIeH MpOIecCoB B
peakTopax.

H3oTepmuyeckue mpolecchl B XHMHUYECKOM peakTope. BnusHHMe CTpyKTypbl IOTOKa
(umeanpbHOE CMEUIEHHWE W  BBITECHEHME), CTAIl[MOHAPHOCTH Ipoliecca (TMPOTOYHBIA |
MEepUONYECKHIT), TapaMeTpOB U YCIOBHMM IMpPOTEKaHUs Mpoliecca (TeMieparypa, KOHIEHTpalus,
JaBJIeHHEe, 00BEM pEaKIMOHHOW 30HBI, BpeMs), BUAa XUMUYECKON peakiuu (IpocTas U CIOXKHas,
oOparumass ¥ HeoOpaTuMas) U €€ NapaMeTpoB Ha NPodMIM KOHIEHTpalUil u IoKa3aTelu
mporiecca B peakTope (CTENeHb IMPeBpallleHus, BBIXOJ MPOAYKTa, CENEeKTUBHOCThH IMpOIecca).
OcHoBbI pacueTa npoiiecca B peaktope. ConocrapieHue 3p¢GeKTHBHOCTH MPOILIECCOB B peakTopax,
OMUCHIBAEMBIX MOJICIIIMU UJI€AJIbHOTO CMEUIEHUS U BHITECHEHUSI.

HeuzorepMuueckue mpouecchl B XHUMHUECKUX peakTopax. OpraHusanusi TeTUIOBBIX
MOTOKOB U PEXHMOB B XMMHYECKUX peakTopax. Pacnpenenenue temrepaTypbl, KOHIEHTpAUH 1
CTETIEHH TMpEeBpallleHusi B pEaKkTope B peXHMaxX HICAIbHOIO CMEIIEHUsSI UM BBITECHEHUS,
anuabaTuyeckoM M ¢ TemiooOMeHoM. CBs3b TemImeparypbl M CTENEeHH MpPEeBpalleHus B
anuabatudyeckoM mponecce. CoIocTaBlieHHe C H30TEPMHYECKMM pexuMoM. Ywucino u
YCTOWUYMBOCTb CTALIMOHAPHBIX PEKMMOB B PEaKTOpPaxX UACATIBHOIO CMEILICHHUS.

2.4. IIpomMbILIEeHHbIE XHMHUYECKHE PEAKTOPHI.

Ha xoHKpeTHBIX MpuMepax MPeAMETHO PaCCMaTPUBAIOTCS MPOMBILIIIEHHBIE PEAKTOPHI AJIs
MPOBEJICHUSI TOMOT€HHBIX, T€TEPOreHHbIX U KaTaJUTHYECKHX IPOIIECCOB — THUIBl PEAKTOPOB,
KOHCTPYKTHUBHBIE XapaKTEPUCTUKU U 0COOEHHOCTH PEeKKMa, 00JIaCTH UCTIOIH30BAHUSI.

Pa3zpnen 3. XumMu4yeckoe npou3BoACTBO, KAK XUMHKO-TEXHOJIOTHYECKasl CHCTEMA.
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3.1. CTpykTypa 1 onucaHNe XUMHUKO-TEXHOJIOTHYeCKOH CHCTEMBI.

XHUMHYECKOE TMPOU3BOJICTBO Kak XUMHKO-TexHojornuyeckas cucrema (XTC). Ilonstue
cucrembl U XTC. CocraB XTC: anemeHTsI, cBs3H, moacucteMbl. DneMmeHnThl X TC, knaccudukarus
0 BHJAY MPOIECCOB M Ha3HAueHHUIO. TexHonoruueckue cBsizu dieMeHToB XTC (moTokm).
[locnenoBarenbHasi, mapajuleNbHas, pa3BETBICHHAs, MOCIEI0BATEIbHO-00BOAHAs (Oaiinac),
oOparHas (peLUKII) TEXHOJIOTHYeCKUe CBsI3U. X cxeMbl U Ha3HAUYEHUE.

Omnucanne XTC. Bunsr mogeneit XTC - onucarenbHble U rpadudeckue. OnucarenbHble
MOJENM - XHMHUYecKas cXeMa M MmareMmarudeckas Mojaenb. ['paduyeckue Moxpenu -
(byHKIMOHATBHAS, TEXHOJIOTHUYECKAs!, CTPYKTYpHast U Apyrue (crennanbHbie) cxembl. HazHauenwue,
MIPUMEHEHUE U B3aUMOCBSI3b MOJIEIIEH.

3.2. Anamm3 XTC.

[Tonsitue, 3amaun u pesynbTaThl aHanuza XTC - cocrosune XTC, MarepualibHbIA U
TETJIOBOM OaTaHChl, TOKA3aTeIM XUMUYECKOTO IIPOU3BOICTBA.

CgoiictBa XTC kak cHCTEMBI: B3aUMOCBA3aHHOCTb PEXKHUMOB JJIEMEHTOB, pPA3IUYHE
ONTUMAJIBHOCTU D3JIEMEHTAa OJMHOYHOIO M B CHUCTEME, YCTOMYMBOCTh M CYLIECTBOBaHHE
CTallMOHAPHBIX PEKUMOB U Jp.

MartepuanbHblii U TEIIOBOW OanaHchl. MeTOIMKa COCTAaBIEHUS U pacyeTa MaTepUaIbHBIX
u ternoBbix OamancoB XTC u ee moacuctem. OcoOGeHHOCTH pacyeTa OajlaHCOB B CXeMax C
perukiaoM. @opmbl IpeicTaBiIeHUs 0anaHcoB (TaOIUIbl, AUAarpaMMBbI U Ip.).

MartepuanbHblii 6aaHC A7 MACCOOOMEHHBIX U PEaKIIMOHHBIX 3JIeMeHTOB. Vcrnonas3oBanue
CTEXHOMETPUUECKHUX, TEPMOJUHAMUYECKUX U MEX(Pa3HbIX OalaHCOBBIX COOTHOUICHHH. CTeneHb
HCII0JIb30BaHUSI CHIPHEBBIX PECYPCOB.

OHTAIBIUUHBIA, YHEPTETUUYECKUM (110 TMOJHOW SHEPTUM) U IKCEPreTUUYECKUU OajiaHChl U
KII. Ux conocTtaBieHue u ucnosibzoBanue B ananuze XTC.

3.3. Cunre3 XTC.

[TonsstTue u 3amaun  cuHtresa XTC. OcHoBHble 3Tanbl  paspaborku XTC. Poab
MaTeMaTUYECKUX U 3BPUCTUYECKUX METO/IOB.

OcHoBHble KoHUenuuu npu cuHrese XTC: MOIHOE HCIOJIb30BAHUE CHIPHEBBIX U
JHEPreTUYECKUX PECYypCOB, MUHUMU3ALUS OTXOJO0B, ONTHMAJIbHOE HMCIONb30BAaHUE aIlapaTyphl.
Nx copepxanue u crocoObl peanuszanuu. KoMOMHHpOBaHHBIE NPOU3BOACTBA, COBMEILEHHBIE
IIPOLIECCHl, ~BTOPUYHBIE  DHEPrETHUUECKHE PECypChl, JHEPrOTEXHOJIOIMYECKHE  CHUCTEMBI,
nepectpanBaemblie X TC, 3aMKHYTbIE, MaJTOOTXO/IHbIE IPOU3BO/ICTBA - UX MOHATHUS, OCOOEHHOCTH U
IIPUMEHEHHE.

OnHOpPOJIHBIE TEXHOJIOTMYECKUE CXEMBl: CHUCTEMa pPEKyNepaTUBHOIO TEIIo00OMeEHa,
CHUCTEMa pa3JeJIEHUs] MHOTOKOMIIOHEHTHOM CMeCH, CUCTeMa PeakTOpoB. OCHOBBI MOCTPOEHUS UX
ONTUMAJIBHOU CTPYKTYpPBI

Pa3neu 4. IIpomblnIeHHBIE XMMHYECKHE ITPOM3BOACTBA.

XUMHYeCcKUE IMPOU3BOJICTBA PACCMAaTPUBAIOTCA NMPEIMETHO Kak peaau3alus H3y4eHHBIX
TEOPETUYECKUX OCHOB XMMHUKO-TeXHoOJIorndeckux mnpoueccoB u XTC, koHuenuuil mnocTpoeHUs
BbicOKOA(ppexTrBHOW XTC. OcCHOBHOW aKkIEHT JAenaeTcss Ha (PU3MKO-XMMHUYECKHE OCHOBBI
KOHLENIMN IOCTPOCHHUS TEXHOJIOTMYECKOM CXEMbl IPOMU3BOJCTBA M €ro  IOJACUCTEM.
[TpousBoacTBo cepHOil KuciaoThl. IIpom3BoactBo ammuaka. [Ipon3BOACTBO a30THOW KHCIIOTHI.
IIpousBoncTBO cTHpoOIa.

Pa3znen S. CoBpeMeHHbIEC TEHACHIIMN B PA3BUTHH XUMHYECKON TEXHOJIOTHH.

Texyiiee cOCTOSHNE XUMUYECKOW NMPOMBIIUIEHHOCTH B MUPE U TEHACHIIMU €€ Pa3BUTHS.
[lepcrieKTHBHBIE NCTOUYHUKU ChIpbsl U 3Hepruu. Kiacrepuzanns XUMHUYECKONH MPOMBIIIIIEHHOCTH.
CoBMmenieHHble mpolecchl. ['mOkue W mepecTpanBaeMble TEXHOJOTMYeckHe cxembl. HoBble
XUMHKO-TEXHOJIOTHYECKHE MTPOLIECCHI U CLIOCOOBI MOTy4YeHHs MpoaykToB. HanoTexHomnorus.

4. O0beM y4eOHOMH JUCHHUILINHBI

B 3auerHBIX B akanmem.
Bunel yueGHoI paboTh eANHULAX yacax
OO01mast Tpy10eMKOCTb IMCUMILIMHBI 10 Y4eOHOMY IJIAHY 6,0 216
KonrTakTHas padoTa — ayANTOPHBIE 3aHATHS . 2,22 80
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Jlexuuu (JIek) 0,89 32
Jlaboparopusie 3ansaTus (J1ad) 0,44 16
[Tpaktuyeckue 3ansatus (I13) 0,89 32
CamocrosiTesbaas padora (CP): 2,78 100
KonrtakTHas camocrositenbHas pabora 278 -
CamocTosTenbHOE U3YYCHUE Pa3ICiIOB TUCIIHILIHHEI ’ 100
Bua koHTpoOJIA:
DK3aMeH 1,0 36
KonrtakTHas paboTa — mpoMeXyTOYHAs aTTECTAIMS 10 0,4
[ToaroroBka K 3K3amMeHy ' 35,6
Bua uTOroBoro KOHTpoJIs: IK3aMeH
B 3aueTHbBIX B actpom.

Bunpl yueOHOI paboThI CIIMHUIIAX qacax
OO0mast Tpy10eMKOCTb JMCUHMILIHHBI 110 Y4eOHOMY ILUIaHy 6,0 216
KonrakTHasi paboTa — ayTUTOpHBIC 3aHATHA: 2,22 60
Jlexuunu (Jlek) 0,89 24
JlaGopaTopnsbie 3ansTus (JIad) 0,44 12
[Tpaktryeckue 3ansatus (I13) 0,89 24
CamocrositesbHas padora (CP): 2,78 75
KonTakTHas camocrosiTenbHas paboTa 578 -
CamocTrosiTenbHOE U3YUYCHHUE PA3/IeTIOB JUCIIUILIMHBI ’ 75
Bua koHTpOJIA:
Ok3amMeH 1,0 27
KonTtakTHas paboTa — mpoMeXyTOYHAast aTTECTaIHs 10 0,3
ITonroroBka K 3K3aMeHy ' 26,7
Buja nToroBoro KOHTpoOJIs: JK3aMeH

AHHOTanus padoyeil NporpaMMbl AU CUMIIIMHBI
«CucreMsl ynpasJjieHHsl IPolleccaMH NMoJIyueHusi HaHomaTepuanoBy» (b1.B./[B.04.02)

1. Heap aucHumIMHbI - 1aTh 0a30Bble 3HAHUS 110 TEOPUU CHUCTEM YIPABICHUS XUMHKO-
texHosnornueckuMu npoueccamu (CY XTII), npuBUTh HaBBIKKM M yMeHHUE aHanu3a cBoiicTB XTII
KaK OOBEKTOB YNpPaBJIEHUS U MPAKTUYECKOTO NMPUMEHEHHS] TEXHUUECKUX CPEJCTB YIIPaBJICHHUS.

2. B pe3yabrare u3yYeHHs] AMCUHUILUIMHBI oOydawoumuiics 10 MNporpamme
0akajlaBpUAaTAa J10JIKEeH :

Obnadams cnenyromumu oomekynbTypabsiMu (OK), obmenpodeccnonansubivu (OITK) u
npodeccuonansubiMu (I1K) komnereHuuaMu:

TOTOBHOCTBIO MPHUMEHATh (PyHIaMEHTaJbHbIE MaTEeMAaTHYECKHUE, €CTECTBEHHOHAyUHbIE U
00IIeMHXECHEPHBIE 3HAHUS B IpodeccroHanbHoi aestenbHocTh (OITK-3);

CHOCOOHOCTBIO BBIOMpATh W TPUMEHSTHh COOTBETCTBYIOLIME METOABI MOJAEIHPOBAHUS
bu3MUECKUX, XUMUYECKUX M TeXHOMorudeckux mnporeccos (T1K-7);

3Hamb.

- OCHOBHBIE MTOHATHS TEOPUH YIIPABIIECHUS; CTATUYECKHE U TMHAMUYECKHE XapaKTEPUCTUKU
00BEKTOB ympaBieHus; ocHoBHble BUAbI CAY u 3akoHbl perynupoBanusi; tunosbie CAY B
XUMHUYECKON TMPOMBIIIIEHHOCTH; METOJAbl U CPEACTBAa M3MEPEHHUS OCHOBHBIX TEXHOJIOTUYECKUX
napaMmeTpoB; ycToiunBocTb CAY; oCHOBHbIE OHATHUSA O HEMMHENHBIX CAY, peneiiHbIX CUCTEMAX,
JIOTUYECKUX alrOpuTMax yHpaBieHUs, aJalTUBHBIX U ONTUMAIbHBIX CUCTEMAX yIpPaBJICHUS,

ymemn:
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- OINpeNeNATh OCHOBHBIE CTaTHMYECKHE U JIMHAMHUYECKHE XapaKTEPUCTHUKH OOBEKTOB
yIpaBJIeHUs; BBIOMPATh PALMOHAIBHYIO CUCTEMY PEryJIMpPOBAaHUS TEXHOJOIMUYECKOIO IpoIecca;
oLieHUBaTh ycroinunBocTh CAY; BEIOMpaTh KOHKPETHBIE TUIIBI TPUOOPOB 1ist iuarnoctuku X 111

enademsn:

- METOJaMU TEOPUM ABTOMATHYECKOI'O PEryJMpOBaHUs, OpPraHU3alMu U pacyéra CUCTEM
ONTUMAJIBHOTO YIPABICHUS XUMUYECKOW TEXHOJIOTMEN HAHOMATEPUAIOB.

3. Kpatkoe cofep:kanue AU CUUIIUHBI

Moayab 1. OcHOBHbIE NOHATHS YNPABJEHHUS XHUMHKO-TEXHOJOTHYEeCKUMH
npoueccamu.

3HaueHUEe aBTOMATHYECKOIO YIPAaBJICHUs U1 Pa3BUTUSA XMMHUYECKOW ITPOMBIIIICHHOCTH.
OcobeHHOCTH YIPABICHHSI XUMHUECKUM MPEATIPUATHEM H XMMHUKO-TEXHOJIOTMYECKHM MPOIIECCOM.
TexHuko-3KkoOHOMHUYECKUI (P GEKT BHEAPEHUS aBTOMATU3MPOBAaHHBIX CHUCTEM YIpaBieHUs. Poib
CHCTEM YyIpaBlIeHUs B oOecneueHHH Oe30MacHOCTH XMMHUYECKOTO MPOM3BOJICTBA U OXPAHBI
OKpyxaromen cpeapl. OCHOBHbIE TepMUHBI U onpeneneHus. Mepapxus ynpasieHus. OCHOBHBIE
npuHIUNBl yrnpaBinenus. Knaccupukanus cuctem ynpasienus DyHKIMOHANBHAs CTPYKTYpa
CAY. Iloka3zaTenn kauecTBa yIpaBJICHUS.

Mopayasb 2. OcHOBBI TeOpHH ABTOMATHY€CKOI'0 YIIPABJIeHHS.

Marematnueckue moaenu CAY. Jlunamuueckue xapakrepuctuku CAY. Mcnons3oBanue
oIepanoHHOro ucumncienus ans ananuza CAY. TunoBsle AuHaMuuYecKue 3BeHbs. BpeMeHHble U
YaCTOTHBIE  XapaKTEPUCTUKU.  OKBUBAJIEHTHblE  NpPeoOpa3oBaHUSl  CTPYKTYPHBIX  CXEM.
YcroluuBocth nuHeHbIX CAY ¢ oOparHoil cBs3bro. Kiaccugukanus u OCHOBHBIE CBOICTBa
00BEKTOB yIpasieHHs. MeTobl onpesieseHus CBOMCTB 00BEKTOB yrpaBiieHUsl. OCHOBHBIE 3aKOHBI
perynupoBanusi. PerynsTopel Ha OCHOBE HCKYCCTBCHHBIX HEHpOHHBIX ceredl. L{udpoBwie u
pobacTHbIE cHCTeMBbI yIpaBiieHUs. BbIOOp 3akoHa peryaupoBaHUs U ONpPEeSICHHE ONTUMAIbHBIX
[1apaMeTpPOB HACTPOMKH NPOMBIIIJIEHHBIX PETYISITOPOB.

Mopayas 3. U3mepeHne TeXHOJIOTMYECKHMX NAapaMeTPOB XHMHKO-TEXHOJOIrH4eCKOro
npouecca.

['ocynapcTBeHHass cucTeMa IPOMBILUIEHHBIX IPUOOPOB M CPEACTB aBTOMAaTH3aLUU.
OcCHOBHBIE TEpPMHUHBI M OINpeAencHUus MeTposiornd. Mertonsl usmepenuid. Cpeznctsa
U3MEPUTEIIBHON TEXHMKH, UX CTaTMYECKHME M JMHaMH4Yeckue cBoiicTBa. llorpemmnocru
u3Mepenuit. CriocoObl mepenaun MHGOpMauu Ha paccrossHue. OpraHu3anus JUCTaHLIMOHHOM
muarHoctukn  XTII.  M3mepeHne OCHOBHBIX TEXHOJIOTMYECKHMX IApaMETPOB:  JABJICHUA,
TEMIIEpaTyphl, pacXxoja U KOJIMYECTBA, YPOBHA KUAKOCTH U CBIIYYMX MAaTEPHUAIIOB, COCTaBa U
(U3UKO-XMMHYECKHUX CBOWCTB BEIIECTB.

Moayias 4. OCHOBBI NPOCKTHPOBAHHMS aBTOMATHYECKHX CHCTEM YIPaBJICHHA
XHMHKO-TEXHOJOrHYEeCKUMHU NPOLECCAMHU.

Ocobennoctn  ynpaBinenuss XTII. PerynupoBaHue OCHOBHBIX — TEXHOJOTHYECKUX
IapaMeTpoB: pacxoja, JAaBlieHusi, temmneparypbl, ypoBHs, pH. Texuuueckue cpenacra CAYVY.
OcCHOBHBIE Pa3HOBUAHOCTH YINPABISAIOUIMX YCTPOMCTB. THIBI, XapaKTEpUCTUKH M Pacyer
HCIIOJIHUTEJIBHBIX MEXaHU3MOB U PEryaupyromux opranoB. OdopmieHne IpoeKTHOTO 3aJaHus Ha
aBTOMAaTH3allMI0 TEXHOJIOTHYECKOro mporecca. Bpibop Touyek HU3MepeHus, KOHTPOJI,
YIpaBIsi€eMbIX MapaMeTPOB U YNPaBISIOMIMX Bo3aeHcTBUN. CTaHIapThl U YCIOBHbIE 0003HAYCHUS
11 TexHonornueckux cxeMm. OcHoBHble cBeieHust 00 ACY TII B XuMHU4ecKoi MPOMBINIIEHHOCTH.
[Ipumeper ACY TII B XmMHuYecKOW NpPOMBINUIEHHOCTH. OCHOBHBIE BBIBOABI IO KYypCY.
CoBpemennsble TeHaeHMH B pazsutun CY XTII.

4. O0beM y4eOHOI JUCHMIIIIMHBI

B 3aueTHbIx B akanmem.
Bunsl yueOHoI paboThI eIMHUIIAX qacax
OO0mas Tpy10eMKOCTh JMCHUILIUHBI 110 Y4eOHOMY IJIaHY 6,0 216
KonTakTHast paboTa — ayiNTOPHbIE 3aHATHUS 2,22 80
Jlexumn (JIex) 0,89 32
JlabopaTopnsie 3ansatust (J1ab) 0,44 16
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[Tpaktuueckue 3ansatus (I13) 0,89 32
CamocrosiTesibHas padora (CP): 2,78 100
KonTaktHas camocrositenbHas paboTa 578 -
CamocrosiTenbHOE U3YUYCHHE PA3/IeTIOB AUCITUILIMHBI ’ 100
Bua koHTpoOJIA:
DK3aMeH 1,0 36
KoHnrtakTHas paboTa — mpoMeXyTOYHAs aTTECTAIIHS 10 0,4
IToaroroBka K 3K3amMeHy ' 35,6
Bua uTOroBoro KOHTpoJIs: DK3aMeH
B 3agerHbIX B actpon.

Bunpl yueOHol paboThI €IMHULIAX yacax
OO0mast Tpy10eMKOCTb JMCUHMILIHHBI 110 Y4eOHOMY ILUIaHy 6,0 216
KonTakTHasi paboTa — ayTUTOpHBIC 3aHATHA: 2,22 60
Jlexuunu (Jlek) 0,89 24
JlabopaTopnsbie 3ansTus (JIad) 0,44 12
[Ipaktuueckue 3ansatus (I113) 0,89 24
CamocrositesibHas padora (CP): 2,78 75
KonTakTHas camocrosiTenbHas paboTa 578 -
CamocTrosiTenbHOE U3YUYCHHUE PA3/IeTIOB JUCIIUILIMHBI ’ 75
Bua koHTpOJIA:
Ok3amMeH 1,0 27
KonrtaktHas paboTa — mpoMexyTOYHast aTTeCTaIHs 10 0,3
IToAroToOBKA K SK3aMeHY ' 26,7
Buja nToroBoro KOHTpoJIs: IK3aMeH

AHHOTauus padoyeii MporpaMMsbl JUCIUTLIMHBI
«3ongoBasi mukpockomus» (b1.B.J1B.05.01)

1. Heab aucuuminHbl - (GOPMHUPOBAHHE Yy OOYy4YAIOIMIMUXCA 3HAHUN O CKaHUPYIOIICH
30H/I0BOM MHKPOCKOIHMM, €€ TEOPEeTHYECKUX OCHOB, IPHHLIUIOB pPabOThl U BO3MOXKHOCTHU
WCTIOJIB30BAHUS JIJISl aKTYAJIbHBIX 3a/1a4 HAHOTEXHOJIOTHH M HAHOMATEPHUAJIOB.

2. B pe3yabrare u3y4YeHHUS] AMCHUILVIMHBI oOydawumiics N0 mnporpamme
0akaJlaBpUAaTAa JI0JIKEH

Obnadams cnenyromumu oomekynbTypabiMu (OK), obmenpodeccnonansubivu (OIIK) u
npodeccuonansubiMu (I1K) komnereHuuamu:

CIOCOOHOCTBIO HCIIONIb30BaTh B HCCIENOBAaHMAX M pacyerax 3HAHUS O MeToJax
WCCIIC/IOBAHMsI, aHAN3a, IUArHOCTUKA W MOJICITMPOBAHUS CBOWCTB BENIECTB (MaTepHasoB),
GU3NYEeCKNX W XUMHYECKHX MpoIeccax, MPOTEKAIIIUX B MaTepuallaX IMPH WX TOJTyYEHHUH,
obpabotke u momudukanun (I1K-4);

TOTOBHOCTBIO BBINIOJHATh KOMIUIEKCHBIE HCCIEOBAaHUS W WCIBITAHUS TP HW3YUCHHUH
MaTepuaJoB M W3JCTHH, BKIIOYas CTaHAAPTHBIE U CepTU(UKANMOHHBIC, TPOIECCOB UX
poM3BOICTBA, 00padoTku U Monudukanuu (I1K-5);

CHOCOOHOCTBIO MCIIONIB30BaTh Ha MPAKTUKE COBPEMEHHBIE IPEJCTABICHUS O BIUSHUU
MHUKPO- W HAHO-CTPYKTYpPHl Ha CBOWCTBA MAaTEpUANOB, WX B3AaMMOICHUCTBHUH C OKPYXKAroOIIeH
cpenoi, monsMu, yactuiiamu U u3nyuenusimu (I1K-6);

CIOCOOHOCTBIO OIEHMBATh Ka4eCTBO MaTEpHAIOB B IPOW3BOJICTBEHHBIX YCIOBHSAX Ha
CTaJIUH OTBITHO-TIPOMBIIUICHHBIX HCTbITaHui U BHenpenus ([1K-10);

3Hamb:
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- KJIacCcU(UKAIUIO METOJIOB CKAHUPYIOIIEH 30H10BON MUKPOCKOIINY;

- YCTPOMCTBO M MNPHUHLUMII PabOThl U (PU3NYECKHUE OCHOBBI CKAHUPYIOIIMX 30HIOBBIX
MHUKPOCKOIIOB;

- IPUHLMIBL pealM3allid aTOMapHOIO PAa3pelICHHMs B CKAHUPYIOIIUX 30HIOBBIX
MHUKPOCKOIIAX;

- o011Me IpeACTaBICHUsS O Pa3peIIaoe CHOCOOHOCTH Pa3IMUHbIX BUJIOB;

- BO3MOXHOCTH W oOnactu mnpumeHeHuss wmerogoB C3M st wWccnenoBaHUs
HAaHOMATEPHAJIOB;

ymemo:

- QHAJIM3UPOBATh U300pAKEHUS U JaHHbIE, IIOJIY4YEHHbIE Pa3Iu4YHbIMU MeTogaMu C3M;

- KOPPEKTHO ONpeIeNsiTh MOP(HOIOTHI0 HAHOOOBEKTOB U HAHOMATEPHAJIOB;

- NCII0JIb30BaTh CTaHAapTHHIE MeToauKy C3M U1 aHanM3a HaHOMAaTEPHUAJIOB;

- (hopMyIMPOBATh TEXHUYECKHE TPEOOBAHMS K 00BEKTaM UCCIIEOBAHUS;

enademsn.:

- HaBBIKaMU 00pabOTKU M300paKEHUH, MTOIYUYECHHBIX pa3nuyHbIME MeTogamu C3M;

NPUHLIUIIAMUA TPOBEIEHUS SKCIIEPUMEHTa Ha COBPEMEHHBIX IMpHOOpax CKaHUPYOLIEH
30HJI0BOM MUKPOCKOIINU;

- MeToZaMH paboThl ¢ HAYYHOH JUTEpaTypoill U 31EKTPOHHO-OMOIMOTEUHBIMU PECypcaMu
10 TEOPETUYECKUM U TEXHOJIOTMYECKUM aCIIEKTaM CKaHUPYIOLEH 30H10BOM MUKPOCKOIIHH.

3. Kpatkoe coaep:kanue AU CHHILIUHBI

Mopayas 1. OcHOBBI ckaHMpYIOLIeH 30H10B0oii Mukpockonuu (C3M)

Pa3pnen 1.1 CoBpemMeHHBbIe MeTOIbI BU3YAJTU3AMHA HAHOMATEPHAJIOB.

CoBpeMeHHbIE METO/Ibl BU3YAJIU3alUU U UCCIIE0BaHUSI HAHOOOBEKTOB U HAHOMATEPHAJIOB.
[TonsaTus paspemiaronieil cnocoOHOCTH U AU(PAKIHMOHHOIO Ipejena. ATOMapHOE pa3peleHue B
COBPEMEHHBIX MeTofax uccienoBaHus. CpaBHEHHE OCHOBHBIX MHMKPOCKOIMYECKHX METOJOB
(omTuyeckue, 3NIEKTPOHHBIE, 30HAOBbIE). [IpenMyiiecTBa, HEJOCTaTKU M OOJACTH MPUMEHEHMUS
CKaHUPYIOLIEH AJIEKTPOHHOW MMKPOCKOIMH, IPOCBEYMBAIOIIECH 3JIEKTPOHHON MHUKDPOCKONHMH U
CKAaHMPYIOLIEH IEKTPOHHON MUKPOCKOIINH.

Pa3znen 1.2. Beenenne B C3M.

Uctopus C3M. YcTpoilcTBO M NpUHIMI pabOThl CKAHUPYIOIIMX 30HI0BBIX MHUKPOCKOIIOB.
OcHoBuble 3neMeHThl C3M. Ckanepsl. Crucrema 00paTHO# cBs3H. 30HA0BBIE 1aTYUKU. [IpuHImn
dbopmupoBanus uzobpakenuss B C3M. 3ammurta oT BHemHUX Bo3aedcTBuid. Kiaccudukarus
MeToa0B C3M. CpaBHeHue pa3pelaroleii criocoOOHOCTH pa3indHbIX BuaoB C3M.

Pa3nen 1.3. Ckanupyomas TyHHeabHast Mukpockonus (CTM).

®uznyeckue ocHOBbI CTM. DIleKTpOHHBIE CTPYKTYpPHI TBEPAOIO TEIA U €r0 MOBEPXHOCTH.
Tynnensusiii 3¢ ¢pexr. Texunueckne ocHOBbl CTM. KOHCTpyKIMU CKaHUPYIOIIUX TYHHEJIbHBIX
MUKpOcKomoB. Pexxumbl pabotet CTM. MeTton mocTosiHHOM Toka. MeToj] MOCTOSHHOM BBICOTHI.
Meton otoOpaxeHue paboThl BbIXxoja. Peanusamus aTOMapHOro paspelleHuss B CKaHUPYIOIIEM
TyHHEIbHOM Mukpockomne. Orpannuenuss CTM. Peammsanus aToMapHOro paspelleHus B
CKaHUPYIOLIEM TYHHEIbHOM Mukpockomne. [loaroroBka moBepxHoctu TBepabix Ten ana CTM
HCCIIE0BAHUM.

Paszgea 1.4. AtomHoO-cu10Bass MUKpockonusi (ACM).

CunoBoe B3aMOEHCTBHE 30HJI0BOTO aTunKa U obopasua. [Torenman Jlennapaa-Jl>oHca.
ACM 30HABI: BHABI, CHOCOOBI M3TOTOBIIEHUS, OCHOBHbIE Mapamerprl. Konctpykius ACM.
CriocoObl perucTpalyy OTKIOHEHHs KaHTuieBepa. Pexxumbl pabotst ACM. KoHTakTHas aTOMHO-
CHJIOBasi MUKPOCKOMHMSI- METOJ TOCTOSHHOW BBICOTBHI, METOJ IOCTOSHHOW CHJIbI, KOHTaKTHBIH
MeTon paccornacoBanus. Henmocratku koHTakTHOM ACM. IlonmykoHTakTHas aTOMHO-CHIIOBAs
Mukpockormsi. [IpeumyimiectBa U HemocTaTku moidykoHTakTHOM ACM. KpuBblie 3aBHCHMOCTH
CHJIBl OT paccrosiHus. JlarepanbHoe B3aMMOJAEHCTBHE 30HAAa M o0pasna. MUKpPOCKOMMS
naTepalbHBIX cwmil. Paspemaromasi cnoco6Hocth ACM. beckontaktHas ACM. Bo3mokHOCTH
6eckonTakTHOM ACM. Mcnonb3oBaHuEe OpPraHMYECKUX MOJIEKYN B KauyecTBe 30HAOB i C3M.
HanotpyOku — natunku C3M.

Pa3nes 1.4. Ckanupyomas 0JMKHenoJbHasi onTuyeckass mukpockonusi (CbOM).
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Teopernueckue  ocHoBbl CBOM.  DddextuBHOE  NPEOJOJICHHE  ONTHYECKOTO
mudpakauonHoro npenena. 3oua61 CbOM: Tunsl, n3roropinenrne. KoHCTpyKinu OJMKHETIOTBHBIX
ONTUYECKUX MUKPOCKOIOB. KOHTPOJIb paccTosHUS MEXIY 30HIOM U IOBEPXHOCThIO. Peanusarus
cucTeMbl oOpaTHOM cBsi3u. Paspematomas ciocooHocth CBOM. Pexxumbl pabotst u Buasr CBOM.
Kondurypauus CbOM c monynem UK-Dypre.

Moayasb 2 .Bo3moxknoctu C3M.

Paznea 2.1. Ipyrue Buast C3M.

Muxkpockomnus cuil TpeHus. MeTol MOAYJISIUU CUjbl. MHOTrOMpOXOJHbIE METOAMKHU
pabotsr C3M. DnektpocuiioBast MUKpockonusi. CkaHHpyrolasi eMKOCTHasE MUKpOCKonusi. Meron
3oH1a KenbBuna. MarautHas cunoBast Mukpockonust (MCM). IIpunnun paboter C3M B pexume
MCM. Kgazucratnueckue meroaukn MCM. Konebarensubie meroauku MCM. 3oHI0BBIC
natankd s MCM. Jlurorpadus B8 C3M. CTM, ACM nurorpadus. AHOAHO-OKHCIUTEIbHAS
auTorpadus.

2.2. Boamoxnoctu C3M.

[MpeumymectBa u Hepoctatku C3M. Crangaptel C3M. Hckaxenue wu300paxeHus
ckaHepoM. VckaxkeHus, CBA3aHHBIC C 30HIOBBIM JaTUYUKOM. VICKa)K€HUS, CBS3aHHBIE PEKUMOM
paboter C3M. Kanubposka C3M. IIpuanunmner kKoppekTupoBKu nzobdpaxennii C3M. Bosmoxxnoctn
aTOMHO-CHUJIOBO MUKPOCKOIIUU B OINpeAeNeHuH (GOopMbl U pa3MEepOB HAHOYACTHUI[ METAJUIOB U UX
coequHEeHN. MeTOaNKN BOCCTaHOBJIEHUSI pealbHON reoMeTpuu 00BeKTOB HccienoBaHus ACM.
Bo3MoxHOCTE IPOBEICHHS HEpa3pyLIAOIINX UCClIeoBaHUi ¢ ToMolibio ACM.

Mopnyas 3. lIpumenenne C3M

Pazgen 3.1. Ilpumenenue C3M s muccileI0BaHMST OCHOBHBLIX KJIacCOB
HAHOMATEPHAJIOB.

AtomapHoe pazpemienue, pgocturauyroe ¢ nomouipro CTM. Ilpumenenne MCM.
[Ipumenenust OmkHenoabHON onTuku. McciaemoBanwe BOJOPOAHBIX CBsize. OrnpeneneHue
pasmepoB u ¢opmbl HaHowacTul. VccnemoBanus MopdosOTMH W JIOKAIBHBIX CBOWMCTB
MOJIMMEPHBIX MaTepuasioB. VccrnenoBanuss MarHUTHBIX HAHOYACTHUIL U CTPYKTYp MeTonoM MCM.
Boruucnenne anresmonnsix cmin merongom ACM. Bo3moxknoctu u nepcnektuBsl ACM B
HCCIEAOBAHUM CHUHTETUYECKMX XHMMHYECKUX BOJOKOH. HccrienoBaHue HaaMOJIEKYISIpHON
CTPYKTYphI NMOJIUMEPOB M KoMmno3uToB. McnonbszoBanue C3M i uccneaoBanus MOp(OIOruu U
IIPOLIECCOB POCTA.

Paznen 3.2. M cciienoBanne 6HOI0rH4ecKX 00beKTOB ¢ moMombio C3M.

Hcnons3zoBanne C3M B pasnuuHbiX cpeaax. Bo3zmoxknoctu C3M 1i1s uccienoBaHus
00BEKTOB B KHUAKUX cpefax. [IpUHIMMIBI TPUTOTOBICHUS OHOJIOTHUYECKUX OOBEKTOB JIst
uccienoBanus ¢ momoirsio C3M. Bo3M0oKHOCTH B UCCIEIOBaHUH OEIKOBBIX MOJIEKYI C TIOMOIIBIO
C3M. Uzyuenne [AHK. HccnenoBanusi BuUpycoB u Oakrtepuit. lccrmemoBanue aare3MOHHBIX
B3aUMOJICVICTBU.

Pa3nes 3.3. CoBpemennbie npudopsl u MeToabl C3M.

OCHOBHBIE TTPOU3BOAMUTENN CKAaHUPYIOIIHMX 30HJIOBBIX MHKPOCKOMOB. DopMaT JaHHBIX B
C3M. Bapuantsl Busyanuzauun C3M  wuzobpaxenuil. KonnuectBennsli ananu3z C3M
n300paxeHuit. CTaTUCTUYECKHI aHATN3 N300paKeHU, TTOTYYSHHBIX ¢ moMoIsio C3M.

4. O0beM y4eOHO TUCHMIIIIMHBI

B 3aueTHEBIX B akanewm.
Bunpl yueOHOM paboThI eIMHHIIAX qacax
OO0mas Tpy10eMKOCTh THCIIHILIHHBI 110 Y4eOHOMY IJIAHY 3,0 108
KonTakTHas padora — ay1uTOpHbIE 3aHATHUS 1,33 48
Jlexuuu (Jlek) 0,44 16
[Tpaktryeckue 3anstus (I13) 0,89 32
CamocrosiTtesbHas padora (CP): 1,67 60
KonrtaktHas camocrositensHas pabora 167 0,2
CaMocTosATENbHOE U3YUYEHUE PA3AETIOB TUCIUIUIMHBI ’ 59,8
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Bua koHTpOJIA:
3auer - -
B 3auetHbIx B actpomn.

Bunpl yaeOHOI paboThI eIIMHUIIAX qacax
OO0mas TPy10eMKOCTh JTHCIUILIHHBI 110 Y4eOHOMY MIAHY 3,0 81
KonTakTHas padora — ayIMTOpPHbIE 3aHATHSA 1,33 36
Jlexuuu (Jlek) 0,44 12
[Tpaktuyeckue 3ansatus (I13) 0,89 24
CamocrositesbHas padora (CP): 1,67 45
KonTaktHas camocrositensHas paboTa 167 0,15
CamocrosiTenbHOE U3YUYCHHE PA3/IeTIOB JUCIIUILIMHBI ’ 44,85
Buja koHTpOJIS:
3auer - ‘ -

AHHOTaI U padoyeil MPOrpaMMbl AU CHUIIIMHBI
«MeToabl TEPMUYECKOI0 AHAIH32 B TEXHOJIOrHi HaHoMaTepuaioB» (b1.B.[1B.05.02)

1. lleanb QUCUMIIMHBI - (POPMUPOBAHHUE y CTYJCHTOB KOMILICKCHOTO MPEACTABICHUS O
BO3MOYKHOCTSIX TEPMUYECKOTO aHAJIN3a JJIsl KCCIICIOBAaHUsI HAHOMATEPHAJIOB.

2. B pe3yabTare wu3ydyeHHsl AUCHUILVIMHBI OOYYAKIIUHIiCA MO mporpamMme
0akaJlaBpUAaTAa J10JIKEeH .

Obaadams cnenyromumu o0mekynbTypabiMu (OK), obmenpodeccnonansabivu (OIK) u
npodeccuonanbHbiMU (I1K) kKoMneTeHITUAME

CIOCOOHOCTBIO HCIIONIB30BaTh B HCCIENOBAaHMAX M pacyerax 3HAHUS O MeEToJax
WCCIIEIOBaHMs, aHajn3a, JUAarHOCTUKU W MOJEIHPOBAHUS CBOMCTB BELIECTB (MaTepHalioB),
(U3MYECKUX M XHMHUYECKUX IpOIeccax, MPOTEKAIOMMX B MarepHaliaX IMpUd WX TOJTYICHHH,
obpabotke u moaudukamuu (ITK-4);

TOTOBHOCTBIO BBIMONHITh KOMIUICKCHBIC WCCIICJIOBAaHHUS M WCIBITAHUS TPH H3ydeHUU
MaTepuagoB M W3JETHH, BKIIOYas CTaHAApTHbIE U CepTU(UKAIMOHHBIC, MPOIECCOB HX
pOM3BOICTBA, 00paboTku U Monudukanuu (I1K-5);

CIIOCOOHOCTBIO HUCMONB30BaTh HA MPAKTHKE COBPEMEHHBIE MPEICTABICHUS O BIUSHUU
MUKpPO- W HAHO-CTPYKTYpPhI Ha CBOWCTBA MAaTEPHAJIOB, WX B3aUMOJICHCTBUU C OKPYXKArOIICH
Cpeoi, moyisAMH, YactuiiamMu 1 usaydeHusmu (ITK-6);

CIIOCOOHOCTBIO OIICHHBATH KAdeCTBO MATEPHAIOB B TIPOU3BOJCTBCHHBIX YCIIOBUSAX Ha
CTaJIMU OMBITHO-TIPOMBIIIIEHHBIX UcTibiTaHui 1 BHeapenus (ITK-10);

3namo:

- kinaccuukanuio U (QU3MYECKO-XUMHUYECKHE OCHOBBI TEPMHYECKOrO aHallu3a
MaTepHasoB;

— YCTPOMCTBO W MPUHIIUI PAOOTHI OCHOBHBIX TPUOOPOB TEPMUUECKOTO aHAIH3A;

— BO3MOXHOCTH TIPAMECHCHHS TEPMHUYCCKHX METOJOB aHadn3a B TEXHOJIOTHH
HAHOMAaTePHAJIOB;

Ymemo:

- aHANM3UPOBATh PE3YNbTAaThl HCCIENIOBAHUS HAHOMATEPHAIOB TEPMUUYECKUMHU
METOJIaMU;

— pacCUHMTHIBATh (PU3UKO-XUMUUYECKUE MApAMETPhl XUMHUUECKUX PEaKIUN C yuacTUEM
HAaHOMATEePHAJIOB [0  pe3yJbTaTaM TEPMOTPABUMETPUU ¥  CKAHHUPYIOIIEH
KaJIOpUMETPHUH;

- noadupaTth HEOOXOIUMOE TexHu4eckoe oQopMIIeHHE s  HCCIEeIOBaHUS
HAaHOMAaTepPHAaJIOB TPEOYEMbIX THUIIOB.

Braoems:
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- CTaHJIapTHBIMU METOUKAMU aHaJn3a HaHOMAaTepHaJloB METOaMHU
TEPMOTpPaBUMETPUHU U U PepeHINATbHO-CKAaHUPYIOLIEH KaTOpUMETPHH;

- OCHOBaMH TEPMOKMHETHYECKOT0 aHAJIN3a;

- METOAAMU paboOThl C HAYYHON-TEXHUYECKOW JMUTEpaTypod MO TEOPEeTHYECKUM H
TEXHOJIOTMYECKUM aCIIEKTaM TEPMOTPaBUMETPUYECKOIO aHAIIM3a HAHOMATEPUAJIOB.

3. Kpatkoe coep:xaHue 1M CHUIIUHBI

Pa3nes 1. UcTopusi M OCHOBBI TEPMHYECKOI0 AHAJIHN32 MAaTEPHAJIOB

Hcropusi u 3Tanbl pasBUTHS TEPMHUYECKHUX METOAOB aHAJIM3Aa. DKClepuMeHTHl Jle-
latenbe n Octena. MeTon mepuoaMYEcKOro NpoKaluBaHMs-B3BelIMBaHUA. [IpuHnunuaibHoe
yCTpoOICTBO iepuBarorpada.

OcHoBHBIE 321241 TEPMHYECKOI0 AHAJIN3a MaTepUuaI0B. PU3NKO-XUMUYECKUE OCHOBBI
TEPMUYECKUX METONOB aHanu3a. J[MHAMUYECKUH M HM30TEPMHUYECKHE PEXKHUMBI TEPMHUYECKUX
MeTOoA0B aHanu3a. O6IacTH MPUMEHEHHSI TEPMUYECKUX METOI0B aHAJIM3a HAHOMATEPHAJIOB.

Texnuyeckas peajusanus TEePMHYECKOro aHajam3a. Tepmomapbl: MaTepuanbl U
ceoiicTBa. IlonsaTue sTajoHa BellecTBa. BiMsgHME CKOPOCTHM pEakLMi M YCIOBHS IPOBEICHHUS
JKcnepuMeHTa (pa3Mep Turis, (opMbl JepkaTens, MNpoObl, CKOPOCTH HArpeBa, BIIUSHUE
atMocepsl B rmeun) Ha ¢opmy auddepeHunanbHoil KpuBoi. McToyHMKM OmHMOOK |
norpeurHocTel B iuddepeHnnaibHO-TEpPMUYECKOM aHAIIN3E.

Pa3nen 2. Kinaccuyeckue MeTo1bl TEPMUYECKOT0 aHAJIN3A

Tepmorpasumerpuueckuii anaamu3 (TT'A). OcHOBBI MeTO/Ia TEPMOTPABUMETPUUECKOTO
ananu3a. [Ipunnun ycrtporictBa npubdopa TI'A. Kpussie TI'A. Bocrpou3Boauinock U TOYHOCTh
metona TI'A. BnusiHue ycnmoBusi mpoBefeHHsl dKkcnepuMeHTa Ha pes3yibTatel TI'A. CrocoOsl
ONpEIEICHUSI TEMIIEPATYPHBIX MHTEPBAJIOB PA3JIOKEHUS BEIIECTB, ONPEIEICHUE NOTEPh MACCHI.
Hcrounuku ommbok u norpemHocteit B TT'A.

NuddepenunanbHo-repmudeckuii anaaus (IATA). OcaoBel MeTona muddepeHnaIbHO-
TepMuYeckoro ananmsza. YpasHeHue Kupxroda. IIpunmmn ycrpoiictBa mpubopa [ATA. Kpussie
JATA. TlpeumymectBa u Hegoctatku JTA. Tennmonepenoc.

JuddepenunanbHo-ckannpyomas kainopumerpusa (JACK). OOnactu npumeHeHus
JICK). CnocoObl onpezeneHuss TeMIEpaTypHbIX MHTEPBAJIOB pa3ioKeHUs BEHIECTB U (Da30BBIX
nepexonoB. KomnnuecTBeHHOe ompezeneHue TemoBbIX 3PdekroB. lccnenoBaHue KUHETUKH
peaKIuii TepMHUUECKOTO pasziioKeHUs MarepraioB. Mcrounuku ommbok u norpemHocteid B JICK.
Bapuantsl JICK npunuunuanbHo-oTinyHble OT JTA. CHHXpOHHBIN TepMUYECKUN aHaIu3
MaTEpHaJIOB.

Juiaromerpus. Xapaktepuctuka meroga. OmnpeneneHue M3MEHEHUH JUIMHBI 00pa3lioB
IIPY HAarpeBe U OXJIAXKAEHUU WIN IPU N30TEPMUYECKON BblAEpkKKe. TeMmnepaTypHblii KOHTPOJIb B
nuinaromerpe. [pon-kanopumerpus. CriocoOsl onpeeneHus TeII0EMKOCTH MaTepHaioB.

Pa3nen3. KommiiekcHbIe METOABI AHATN32 HAHOMATEPHAJIOB

Tepmuyeckuii aHanau3 ¢ u3y4yeHueM BblaeJuBLIMXcH ra3zoB. CoBMmenieHue npuOOpoB
tepmuueckoro aHanuza ¢ UK-®@ypwe u macc-cnekrpomerpamu (MC). CTA-UK-®Dypre: npuHIUI
pabotsl u obnactu npumenenua. CTA-MC: npuHuun paboTsl 1 00J1aCTH TPUMEHEHUSI.

IIpumeHeHMe TepMHUYECKMX METOJOB IS aHATW3a HaHoOMaTepuanoB. lccienoBanue
IIJIABJICHUS HAHOYACTHUI[ METAJUIOB C ITOMOINBK) TEPMUYECKHX METOJOB aHanuza. OnpeneneHue
TEIUIOEMKOCTH HAHOCTPYKTYPUpPOBaHHBIX MaTepuanoB. CHHXPOHHBIM TEpPMUYECKHI aHaIHU3
KOMITO3UIIMOHHBIX MaTEPUAIIOB.

HccnenoBanue KOJMHYECTBEHHBIX XAPAKTEPHMCTHK HAHOMATEPHAJIOB MeTOJAMH
TepMHYecKoro anaamusa. lccrnegosanue gpa3zoBpix quarpaMM MHOTOKOMIIOHEHTHBIX HAaHOCHCTEM.
Bnusiaue paznuuHbix (akTOpoB (MpUMeEcH, XUMHUYECKHE B3auMOJEHCTBH, aTMocdepa meun) Ha
TOYHOCTH KOJINYECTBEHHOI'O M KAYE€CTBEHHOT'O AHAJIN3A.

IlepcnekTHBHBIE  METOABI  TePpMHYECKOro  aHaau3a. OCHOBHBIE  NPUHIUIIBI
TepMOMarHuToMeTpun. TepmocoHomeTpus. Bricokoremneparypusiii ontudyeckuid [ITA wm ero
aHajoru. Merox J1a3epHON BCIBIIKK: NPUHLIMIHKAIBHOE YCTpoilcTBO mnpubopa, (usMKo-
XUMHUYECKHE OCHOBBI, IPUMEPBI NPUMEHEHUA. METO rperonuX IIUT. BEICOKOTOUHOE H3MEpeHne
TEIJIOBBIX ITIOTOKOB.

4. O0beM y4eOHOI TUCHMIIITHHBI
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B 3aueTHbIx B akanmem.

Bunsl yueOHoI paboThI €IMHULIAX yacax
OO0mas Tpy10eMKOCTh TUCIUILIUHBI 10 Y4eOHOMY IJIaHYy 3,0 108
KonrakTHas padora — ayiuTOpHbIE 3aHATHS 1,33 48
Jlexuuu (Jlek) 0,44 16
[Ipaktrueckue 3ansatus (113) 0,89 32
CamocrositesbHas padora (CP): 1,67 60
KoHrtakTHas camoctosTenbHas pabora 167 0,2
CaMocTosTenbHOE U3YUEHUE Pa3/IeTI0B TUCIUTLIUHBI ’ 59,8
Bun koHTpOJIA:
3auer - -

B 3aueTHbBIX B actpom.

Buner yueGHoiIi paboTh eIMHULIAX yacax
O0mas TpyA0eMKOCTb JUCIUILIHHBI 110 Y4eOHOMY IVIaHY 3,0 81
KonTakTHasi paboTa — ayiUTOPHbIE 3aHATHUS 1,33 36
Jlexuunu (Jlek) 0,44 12
[Ipaktuueckue 3ansatus (I113) 0,89 24
CamocrositesibHas padora (CP): 1,67 45
KonrakTHast camoctosTenbHas pabora 167 0,15
CamocTrosiTenbHOE U3YUYCHHUE PA3/IeTIOB JUCIIUILIMHBI ’ 44,85
Bua koHTpOJIA:
3auer - ‘ -

AHHOTauus padoyeii MPporpaMMsbl JTUCIUTLIMHBI
«MeTosl JiazepHoii udpakuuu 1ist u3ydeHusi Hanomarepuasios» (b1.B.1B.06.01)

1. Heap QUCHUIUIMHBI - IPUOOpPETEHHUE 3HAHUN, YMEHUM, BIaJeHUM U (HOpMUPOBAHHUE
KOMIIETEHIMH B 00,1aCTH METOJIOB Ja3epHON JU(PPaKIIUK I aHAJIM3a HAHOMATEpUaOB.

2. B pe3yabrare wu3yYeHHS] AMCUUILUIMHBI oOydawuuiics N0 mporpamme
0akajiaBpuAaTa J0JIKeH

Obnadamse cnenyromumu o6mekynbTypabiMu (OK), obmenpodeccnonansubivu (OIIK) n
npodeccuonansubivu (I1K) komneTeHnusaMu:

CIOCOOHOCTBIO HCIIONIB30BaTh B HCCIENOBAHMAX M pacyerax 3HAaHUS O MeEToJax
UCCIIeIOBAHMsI, aHalu3a, JUAarHOCTUKA M MOJEIMPOBAaHUS CBOMCTB BeLIECTB (MaTepHajoB),
GU3NYEeCKNX W XUMHYECKHX TMpoIeccax, MPOTEKAIIUX B MaTepuallaX IMPH WX TOJTyYEHHUH,
obpabotke u moaudukanuu (I1K-4);

CIIOCOOHOCTBIO HCIIONIb30BAaTh Ha MPAKTUKE COBPEMEHHBIC IPEJICTABICHUS O BIUSHHUA
MHUKPO- U HAHO-CTPYKTYphl Ha CBOWCTBAa MaTEpUalOB, UX B3aMMOJCWUCTBUHM C OKpYXaroei
cpenoii, moysimMu, yactuiiamMu 1 usnydeHusmu (I[1K-6);

3HAMDb!

- TEOPETUIECKHE OCHOBBI CTATUYECKOTO U TMHAMHYECKOTO PACCEMBAHUS CBETA,

- YCTPOMCTBO M MPUHLIUI pabOTHI JIa3ePHBIX aHAIM3aTOPOB pa3Mepa YacTull,

- BO3MOXKHOCTH W OOJIACTH TIPUMEHEHHS METO/OB JMHAMHUYECKOTO CBETOPACCESHUS IS
HCCIIeIOBAaHMsI HAHOMAaTEepHAJIOB,;

ymemy:

- aHaJIM3UpPOBaTh M300paKEHHS M JaHHBIE, IOJYYEHHbIE METOJOM JIMHAMHYECKOTO
paccesiHUS CBETa,

- hopmynmupoBaTh TEXHUYECKHE TPeOOBaHUS K 00BEKTaM UCCIICIOBAHHUS,
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enaoems:

- HaBbIKAaMM OOpabOTKM W  MHTEpHpETalMM JIAHHBIX, IIOJYYEHHBIX METOJIOM
JMHAMHYECKOI0 PacCesHUs CBETA,

- MeTo/laMu paboThl ¢ HAYYHOM JINTEPATypOl U 3JIEKTPOHHO-OUOINOTEYHBIMU PECYPCAMHU,
CBSI3aHHBIMU C IPUMEHEHHUEM JIa3epHOHM AU(PaKIMK IS aHAJIH3a HAHOMAaTePUAJIOB.

3. Kpatkoe cojep:kanue A CHHIIIUHBI

1. BBeaenme. JIMarHOCTMKAa W MeTOAbl HCCJIEIOBAHHS HAHOMATEPHAIOB W
HAHOCTPYKTYP

Mertonpl onpeznenenuss pasmepa yactul. CuroBblii MeTo[. CelMMEHTAalMOHHBIM METONI.
Konnyktomerpuueckuit  meroa. MeTron  MHUKPOCKONMM, Pa3HOBUIHOCTH  MHKPOCKOIIOB.
TexHuueckoe ocHaiieHue, 00mas KOHCTPYKIUS 3JIEKTPOHHBIX MHKPOCKOIIOB M XapaKTEPUCTHKH
uHboOpMalMY, T[OJIy4aeMOM C HCHOJb30BAHUEM PA3JIMYHO OCHALICHHBIX MHKPOCKOIIOB.
Paspematomas cmocoOHOCT MHUKpOcKonoB. IloaroroBka oOpa3moB ajsi HCCIEAOBAaHHUS Ha
MUKpockonax. OnpeneneHue quaMerpa Hecepuueckux yactull. [IpuHnunuanbsHble BO3MOKHOCTH
AJIEKTPOHHBIX MUKPOCKOIIOB B CIy4yae UX IPUMEHEHUs JJIs aHAJIU3a MaTepHalloB.

2. TeopeTnuyeckue OCHOBBI CBeTOPACCESTHUS

Hctopus cBeropaccesHus. OnNTUYECKUN 1UaNa3oH IEKTPOMArHUTHBIX BOJIH. Pu3nyeckue
OCHOBBI IIPOIIECCOB PACCESIHUS U IOIJIOIIEHUs CBeTa. YCJIOBUS U BUJbI PIJIEEBCKOIO PACCESTHMSL.
PaccesHue manbiMM yacTUIIAaMH MOJSIPU30BAHHOTO M HEMOJISIPU30BAHHOrO cBeTa. PaccesHue Ha
¢bnykTyanusax W yactuuax. SBieHusi, HaOdrofarolMecs IpU  PaclpoOCTpaHEHUHM CBETa B
JUCIEPCHBIX CUCTEMax. YIIPYroe U HEYIpyroe paccesHue.

3. Teopusi M0JIEKYJISIPHOTO PacCesiHUS CBeTa

SlBnenna  Manngensmtama-bpuunroosa u Pamana.  JladepHas — cnekTpockomus
KOMOMHAIIMOHHOTO paccesHus. BoiHyk/eHHOe KoMOMHalMOHHOE paccesiHue. Moaens JlopeHua.
Teopus Panes monekymnsipHoro paccesnus. OCHOBHbIE CleICTBUSL Teopuu Panes. MonekynspHoe
paccestHie Ha (pIyKTyalusix aHu30TpOoNuu B raze. MonekyinspHas pedpakuus.

4. Ilornomenue U paccesinue ceera chepudeckoi yactuuei (treopust Mu)

CrnekTpaibHble XapaKTEpUCTUKH paccesHUsl CBeTa Ha cepuyecKux yacTuiax. BiusHue
CTPYKTYpbl U (OPMBI PACCEUBAIOIIMX YAaCTUL[ HAa ONTHYECKHE XAPaKTEPUCTUKH HCIIEPCHOM
cucteMbl. OCOOEHHOCTH MHJMKATPUC paccestHUs Ha c(hepruuecKHX YacTULaX B 3aBUCUMOCTU OT
pasMepa M ONTHYECKHX IIOCTOSIHHBIX. BekTtopHas nuarpamma Mu. Teopus @paynrodepa.
MHorokpatHoe paccenBanue. CTaTHYECKOE pacCeBaHUE CBETA.

5. luHaMn4yecKkoe paccenBaHue cBeTa

OcHoBHBIE HJIeV AUHAMUYECKOT0 pacceuBaHMs cBeTa. [lapameTpbl onpeieseHusl METO10M
JMHAMUYECKOTO  CBeTopaccesHus [ uapoauHaMHUYecKMd JuaMeTp. JNEeKTPOKMHETHUYECKUI
MoTeHIMaN. JieKkTpoknHeTnyeckue sieiaeHus. Teopus JDC. Monekymspraas macca. CpaBHEeHHE
METOJIOB CTATUYECKOT0 U JJUHAMUYECKOTO pacCEsHUs CBETa.

6 CocTaBHBIE 3JIeMEHThI AHAJIM3aTOPOB pa3Mepa 4YacTHI

Jlazepsl, npuHIMI pa®oThl Ja3zepa. Buabl nazepoB. AKTHBHas cpefa ja3epoB. Hakauka,
MEXaHM3M «HaKayKu» ja3zepoB. OnTuueckuid pe3oHaTop. XapaKTepUCTUKH KauecTBa U3JIy4YECHHUS
nazepoB. JlerexTopsl poToHOB. PoTO3MUCCHOHHBIE ycTpoiicTBa. [Ipubop koppemsnuu. Cucrema
cuera (OTOHOB.

7. IIpMHIMNHAIBHBIE CXeMbl YCTAHOBOK J1a3ePHBIX AHAJIU3ATOPOB.

[MpuHIMNIHATBHBIE CXEMBI YCTAHOBOK JIA3€PHBIX aHATW3aTOpOB KommaHuu Fritsch,
Malvern, Horiba u mnpouee. IlpuGopbl, OCOOEHHOCTH MoOJeNell Jla3epHbIX aHaJIU3aTOPOB,
JOTIONIHUTENbHBIE Monynu. llpuMeHeHune wmeTtona nazepHoM audpakuuu s HCCIeOBaHUS
HaHOMaTepHaJIoB.

4. O0beM y4eOHOH JUCIHIINHBI

B 3aueTHbIx B akanmem.
Bunst yae6Hoii paboTh eIMHULIAX qacax
OO01ast Tpy10€eMKOCTb IMCHMILUIMHBI M0 Y4eOHOMY IJIAHY 4,0 144
KonTakTHas padora — ayiuTOpHbIE 3aHATHUS 1,78 64
Jlexumu (Jlek) 0,89 32
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[Tpaktuueckue 3ansatus (I13) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
KonTaktHas camocrositenbHas paboTa 2 29 0,2
CamocTrosiTenbHOE U3YUYCHHE PA3/IeTIOB JUCIIUILIMHBI ’ 79,8

Bua koHTpoOJIA:

3aver - -
B 3agernbIX B actpon.

Bunpl yaeOHoI paboThI €IMHULIAX yacax
OO0masi Tpy10eMKOCTb JMCUMILIMHBI 10 Y4e0HOMY IJIAHY 4,0 108
KonrakTHas paGoTa — ayAnTOPHBIE 3aHATHS . 1,78 48
Jlextuu (JIek) 0,89 24
[Ipaktuueckue 3ansatus (I113) 0,89 24
CamocrositesibHas padora (CP): 2,22 60
KoHTtakTHas camocTosTenbHas pabora 922 0,15
CaMocTosTenbHOE U3YUCHUE PA3/IeTIOB TUCIUTLIUHBI ’ 59,85

Buja koHTpOJIS:

3auer - ‘ -

AHHOTanuA padoyeil NPOrpaMMbl AHCUUIIMHBI

«DU3UKOXHUMHS H TEXHOJIOTHSI YIJIepoAHbIX HaHoMaTepuasioB» (51.B.[1B.06.02)

1. Heab AMCHMIUIMHBI - TpuoOpeTeHNe 3HAHWUN, YMEHMH, BiIajeHUuNl U (OopMHpOBaHUE
KOMIIETEHIIMH B 00JAaCTH YIJIEPOAHBIX HAHOMATEPUAIOB W O3HAKOMJICHME C WX CTPYKTYpOii,
CBOWCTBaMH, BO3MOXXHOCTSIMH ITPHMEHEHHS.

2. B pesyabTtare u3yYeHHs AUCHUIVIMHBI O0ydamouuiics 10 MNporpamme
0akajlaBpuaTa 10J/IKeH:

Obnaoams crnenyromumu o0mekynsTypasiMu (OK), obmenpodeccuonansapiMu (OIIK) u
npodeccuonansubiMu (I1K) komnereHuuamu:

CHOCOOHOCTBIO MCIIOJIb30BaTh B HCCIENOBAaHMAX M pacyeTax 3HAHUS O MeToJax
UCCJICIOBAHMS, aHAIW3a, JHATHOCTUKA M MOJCIMPOBAHUS CBOMCTB BEHIECTB (MaTepualioB),
¢u3nYeckux M XUMHMYECKMX Hpoleccax, MPOTEKAOIMX B MaTepualaX MpH HX IOITy4YEHHUH,
obpadotke u momuduxanun (I1K-4);

CHOCOOHOCTBIO MCIIONB30BaTh Ha MPAKTUKE COBPEMEHHBIE IPEJCTABICHUS O BIUSHUU
MHUKPO- W HAHO-CTPYKTYpPHl Ha CBOWCTBAa MAaTEpUANOB, WX B3aMMOJCHCTBHHM C OKPYXAroIen
cpenoit, nomsimu, yactunamu u usnyderusmu (I1K-6);

3HAMDb!

- MoaudUKalMKU yIiepoja, CTPYKTYpY M CBOMCTBa YIJIEPOAHBIX HAHOMATEPHUAJIOB,
BO3MOYKHOCTH MX HCIIOJIb30BAHHUS;

ymemy:

- WCIOJB30BATh pPA3IMYHBIE HMCTOYHUKKA WHPOPMAIUU ISl TIONMYYEHHUS CBEICHHH O
HOBEWIINX MCCIIEeIOBAHUAX B 00JaCTH YIIIEPOIHBIX HAHOMATEPHUAJIOB;

- KpUTHYECKHU aHAIM3UPOBATh HAYYHBIC TyOJINKAIINH;

enaoemo:

- HaBBIKAMH TIOATOTOBKM aHAIUTHUYECKUX 0030pOB COBPEMEHHOU HAyYHOW JUTEpaTyphl B
00JIaCTH yIIepoJHBIX HAHOMATEPUAJIOB B YCTHOM U MUCbMEHHOU (opMe.

3. Kpatkoe cogep:kanue U CUHUIITUHBI

Paznea 1. Knaccupukanus yriaepoassix HAaHOCTYKTyp. HanoTpyOku u dynnepensl

1.1 Beeaenne. Kinaccupuxkanus yriaepoaHbIX HAHOCTPYKTYP

AnnorponHele  Mogudukammu - yriepoga OCHOBHbIE TOHSATHS KBAaHTOBOW — XMMHHU.
['mOpugmsanuss aToMHBIX OpOWTaJe W MHOrooOpasue aUIOTPONMHBIX MOAUUKAIMN U
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XUMHUYECKHX COCIMHEHUH yriepoaa. AnMas u ankansl. ['padur, rpadeH, apeHsl, aTkeHbl, KapOuH,
ankuHbl. CMeIaHHbIe U TPOMEXYTOYHbIE aJUIOTPOIHBIE MOAU(DUKAIINY YTIEPOa.

1.2 Yriepoanbie HAHOTPYOKH

HcTopust OTKpBITUS YIIIEpOIHBIX HAHOTPYOOK. [TOHSATHE OAHOCTEHHBIX U MHOT'OCTEHHBIX
YIIEPOAHBIX HAHOTPYOOK. MHpopMarms 006 MX cTpoeHUH U MeToAax monydeHus. CTpyKTypHBIC
CBOMCTBAa. XUPAIbHOCTh HAHOTPYOOK. OJIEKTPOHHBIE CBOWCTBA HAHOTPYOOK. OJIEKTPOHHBIE
CBOWCTBa rpaUTOBOI IMIOCKOCTH. MeXaHW4YeCKHe CBOWCTBA. YIpPyrue CBOWCTBA YIJIEPOIHBIX
HAaHOTPYOOK. DIEKTPOMEXaHHUUECKHE CBOMCTBA YIIEPOAHBIX HAHOTPYOOK. [loHsATHE XHpaTbHOCTH.
OOcyxaeHrne B3aMMOCBSI3M XHUPATbHOCTH M (PU3MYECKUX CBOICTB YIJIEPOIHBIX HAHOTPYOOK.
[Ipumenenue yriaepoaHbIX HAHOTPYOOK. TOKCHYHOCTH HAHOTPYOOK.

1.3 ®yanepen

Uctopust otkpsiTus ymnepenos. Kinactepsl yriepoaa. YcraHoBka u Metoauku Puuapna
Cmommu. Otkpeitust bakmuncrepa ®@ymepa. Ilonsartue o Qymnepenax. Teopema Diinepa u
CTPYKTypa MOJIEKY1 (YyUIEpEHOB M  YIJIEPOJHBIX HAHOKIACTEPOB, (yIsIepeHono 00HbIe
CTPYKTYpbl B JKMBOH mpHpoje. YTiepoaHsle Kiactepbl ¢ymiepougHoro tumna. Cunres,
Moau(UIIMPOBaHKE, UCTIOIb30BaHUE (YIIEPEHOB.

Pa3znesn 2. KomMmo3utbl Ha OCHOBe YriiepoAHbIX HaHomaTepuayuos. Heyriepoansbie
HaHOTPYOKuU. ['paden. Hanoanma3s

2.1 I'paden

[Tonstusa rpadura, rpadeHa, okcuaa rpadeHa, CTpoeHHE M O0CoObIe CBOMCTBa TpadeHa.
Xumnueckoe wmoaupuuupoBanue rpadena. «I'padenoBas» snekTpoHuka. MHOTOCITONHBIN
snutakcuanbHeii  rpaden (MEG). CrpykTypa, dIeKTpUYECKHME CBOWCTBA, MEXaHUYECKHE
CBOMCTBA, BO3MO>KHOCTH IIPUMEHEHUS B DJIEKTPOHUKE

2.2 Hanoanmas.

[TonsiTust HaHOAIMa3a, CTPOEHUE U 0COObIE CBOMCTBA HaHOAIMa3a. TeXHOIOT s TOTYyYEHUS
JETOHALMOHHBIX HaHOaIMa30B. OuKCTKAa HaHOAJIMA30B OT NpuMeceil. MeToibl KOHTPOJIS CTEIEHH
YUCTOTHl JIETOHAIMOHHBIX HaHoanmMazoB (/IHA). Ilonmydyenwe HaHOaIMa3HBIX CYCIEH3UH.
Crpykrypa IHA. Ilpaktruueckoe ucnonb3oanue JJHA.

2.3 KoMno3uThl, coep:kaime yrjiepoaHble MaTepHaJIbl

Marepuansl M KOMIO3UTBI Ha OCHOBE YIJIEPOJHBIX HaHOTpYyOok. Ilomumepsr u
KOMITO3UTHBIE MaTEpUabl HA OCHOBE JPYIMX YIJIEPOIHBIX HAHOCTPYKTYD.

2.4 HeyriepoaHbie HAHOTPYOKH.

[TonsTHe HeyrnepoAHbIX HaHOTPYOOK. (DyHKIMOHANbHBIE CBOWCTBA M IPAKTHUECKOE
WCIIOJIb30BaHUE PA3JINYHBIX HEYTJIEPOAHBIX HAHOTPYOOK.

4. O0beM y4eOHOH JUCHUILINHBI

B 3aueTHBIX B akanem.
Bunsr yaeGHoii paboTh €IMHULIAX yacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 4,0 144
KonrTakTHas padora — ayiuTOPHBIE 3aHATHS 1,78 64
Jlexuuu (JIek) 0,89 32
[Tpaktuueckue 3ansatus (I13) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
KonraktHas camocrositenbHast pabora 922 0,2
CamocTrosTenbHOE H3YUYCHHUE Pa3/IeTIOB TUCITUTLIHHBI ’ 79,8
Bua koHTpoOJIA:
3auer - -
B 3aueTHbIx B actpoH.
Bunst yae6Hoii paboTh eIMHULIAX qacax
OO01mast Tpy10eMKOCTb IMCUMILIMHBI 10 Y4eOHOMY IJIAHY 4.0 108
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KonrTakTHas paboTa — ayANTOPHBIE 3aHATHS . 1,78 48
Jlextuu (JIek) 0,89 24
[Tpaktuyeckue 3ansatus (I13) 0,89 24
CamocrositesibHas padora (CP): 2,22 60
KoHTtakTHas camocTosTenbHas pabora 222 0,15
CamocTosTenbHOE H3YUYCHHE Pa3/ICTIOB JUCIIUILUIMHBI ’ 59,85

Bua koHTpoOJIA:

3auer - -

AHHOTaN U padoyeil MPorpaMMsbl AU CHUILIMHBI

«HanomaTepuaJibl 1151 HANPABJIEHHOT0 TPAHCIIOPTA JIEKAPCTBEHHBIX BeIECTB»

(b1.B.JIB.07.01)

1. leab AUCHMIUIMHBI - O3HAKOMUTH CTYACHTOB C MEPCHEKTUBHBIMU HAINpPaBICHUSIMU
MPUMCHCHHSI HAHOMATEPHUAJIOB B (papMalleBTUKE U MPOOJIeMaMH CO3/IaHUS HOBBIX JIGKAPCTBEHHBIX
CPEICTB, JaTh MOHATHE 00 OCHOBax o0Iel (hapMakoIOTruu, MOKa3aTh OCHOBHBIE HANPABJICHUS U
MOAXOMbI K pa3paboTKe HAHOYACTHII M HAHOMATepUaloB I (papMareBTUKH, IaTh MPUMEPHI
KOHKPETHBIX pPa3pabOTOK HAaHOMATEPUAJIOB JJIi HAIPaBJICHHOTO TPAHCIOPTAa BEIIECTB U
JICKaPCTBCHHBIX CPEJICTB, COJIEPIKAIINX TaKNe HAHOMATEPHAJIBI.

2. B pe3yabrare wu3yyeHHsl AUCUMIUIMHBI oOO0y4Yalluiicd N0 nNporpamme
0akaJlaBpUAaTAa JI0JIKEH

Obnaoams cnenyomumu obmekynbTypabiMu (OK), obmenpodeccuonansubivu (OIIK) u
npodeccnonansubivu (I1K) komMneTeHIASIMH:

CIIOCOOHOCTBIO OCYIIECTBIIATH COOp JaHHBIX, W3y4aTh, aHAJIM3UPOBAaTh U 00001IATH
HayYHO-TEXHUYCCKYI0 WH(POPMAIUIO TT0 TEMAaTUKE UCCIICOBAHUS, Pa3pabOTKEe M HUCIOJIb30BAHUIO
TEXHUYECKONM  JOKYMEHTAI[iM, OCHOBHBIM HOPMAaTHUBHBIM JIOKYMEHTaM IO  BOIpOcCam
WHTEJUICKTYaIbHOM COOCTBEHHOCTH, TOJATOTOBKE JOKYMEHTOB K TATCHTOBAHUIO, O(POPMIICHHUIO
Hoy-xay (ITK-2);

CIIOCOOHOCTBIO HCIOJB30BaTh HA TPAKTHKE COBPEMEHHBIC TMPEJCTABICHHUS O BIMSHUU
MHUKpPO- W HAHO-CTPYKTYphl Ha CBOMCTBa MaTepHalioB, WX B3aUMOJEHCTBUU C OKPYXKaIOIIEH
cpenoid, moysimu, yactuiiamu 1 usnydeHusmu (I[1K-6);

CIIOCOOHOCTBIO IPUMEHATH 3HAHUSI 00 OCHOBHBIX THUIAX COBPEMEHHBIX HEOPTaHUYECKUX U
OpPraHWYECKUX MAaTepUaioB, MPHUHIMIIAX BHIOOpPA MaTepUAIIOB JUISl  3aJaHHBIX  YCJIOBHMA
JKCITyaTallid C y4eToM TpeOOBaHUI TEXHOJOTUYHOCTH, SKOHOMHUYHOCTH, HAJICKHOCTH H
JOJITOBEYHOCTH, OKOJOTMYECKHX IIOCJICJACTBUH WX TNPUMEHEHHS TPH [POCKTHPOBAHHH
BBICOKOTEXHOJIOTHYHBIX TporieccoB (ITK-11);

3Hamb.

- IEPCTIEKTUBHBIC HAMIPABICHUSI IPUMEHEHHUSI HAHOMATEPHUAJIOB B MEIUIIMHE;

- OCHOBBI 001Iel (hapMaKOJIOTUU U aKTyallbHbIE MPOOJEMBbI, CBS3aHHBIC C CO3JaHUEM U
MPUMEHEHHEM HAaHOCHCTEM M HaHOMATepUaoB Ui (papMarieBTHKY;

- IPUMEPHI HCIIOJIB30BaHMSI HAHOMATEPUAJIOB JUIS HAITPABJICHHOTO TPAHCIIOPTA BEIIECTB,

ymemy:

-Mu3y4aTh W AHAJTU3MPOBATh HAYYHYI0 WH(POPMAIIMIO IO CO3JaHUIO0, HCCIICIOBAHUIO U
MPUMEHEHHUIO HAHOCHCTEM U HAaHOMAaTepHaJoB [ (papMalleBTHUKH;

- TPUMCHATh TEOPETHYCCKHE 3HAHUS 00 OCHOBHBIX IOAXO0JaX K pa3paboTke
HAaHOMATEPHANIOB JJII MEIUIIMHCKOTO TPUMEHEHHs] [ pEHIeHUS MCCIeA0BATEeNbCKUX H
MIPUKJIATHBIX 33]1a4;

enaoemo:

- CIIOCOOHOCTHIO K KPUTHICCKOMY aHAJIN3Y U OIICHKE COBPEMEHHBIX HAYYHBIX JTIOCTHKECHUI
B 00NMacTH coO3JaHus, WMCCIEAOBAaHUS W TPUMEHEHHUS HAHOCUCTEM M HAHOMATEpUATOB IS
aJIPECHON JJOCTABKH JICKAPCTBCHHBIX BEIECTB,;

- CIIOCOOHOCTBIO OIICHMBATh MEPCIEKTHBBI MPUMEHEHUS HAHOYACTUIl M HaHOMATEPUAJIOB
JUIS CO3JJaHMsl JIEKAPCTBEHHBIX MPENapaToB, MpeJHa3HAYeHHBIX I Pa3IMYHbIX MyTel BBEICHHUS.
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3. Kpatkoe cofep:kanue JUCUUIITUHBI

1. IlepcnekTHMBHBIE HaNpPaBJCHUS MNPUMEHEHHs HAHOMATEPHAJIOB B MeIHIMHE.
MeauuyHa, HaHOMEIMLIMHA, HaHOOMOTEXHoJorus. PocT HaydHbIX HCCleJOBaHMM B 00JacTu
HaHOMaTepualoB s MeauuuHbl. OLEHKH pocTa pblHKAa HaHOMeAMIMHBL.  [lepcriekTuBHBIE
HaIIpaBJICHUsT HAHOMEIUIIMHBI: MMIUIAHTUPYEMBIE YCTPOMCTBA; HMMILJIAHTHUPYEMbIE MaTepHallbl,
MaTepuagbl M YCTPOMCTBAa sl XUPYPruu; AUAarHOCTUKA M BU3yanusalus; (apmaieBTHKA.
[Tpumepsl 3apyOeXHBIX H POCCHHMCKHX pa3pabOTOK B ATHX HampaBieHusx. I[Ipobrembl
HaHOMEULIMHBI.

2. Co3nanue HOBBIX JIEKAPCTBEHHBIX CPeJICTB HAa OCHOBE HAHOYACTHULI H
HaHomaTepuanoB. [lonsTue nexapcTBeHHOro cpeactsa. (OCHOBHBIE M BCIIOMOTraTeIbHbIE
KOMIIOHEHTBI JIEKAPCTBEHHBIX CpPEICTB. OTallbl CO3JAaHMSI HOBBIX JIEKAPCTBEHHBIX CPEJICTB.
Mexnynapoansie cranaaptel GLP, GMP, GCP. JlekapcTtBeHHble GpopMbl, UX KiaccupUKaIms.
XapaKkTepuCcTUKN OE30MaCHOCTH JIEKAPCTBEHHBIX CPE/ICTB.

3. JlekapcTBeHHOe BelleCTBO M OpraHu3M. [IpoHUKHOBEHHE BEIECTB uepe3
Oouonornyeckue MemOpansl. Ilonarme rHcTroremarnuyeckux OapeepoB. Ilytm BBeneHHA
JIEKapCTBEHHBIX BEIIECTB — MX KiIaccU(UKalUsi, JOCTOMHCTBA, OTPAaHMYEHUS U HEAOCTaTKHU.
Pacnipenenenne JekapCTBEHHBIX BEIIECTB B opranm3me. JlemonupoBanue. buorpancdopmanus
JIEKapCTBEHHBIX BelIeCTB. BbIBeleHHE JieKapcTBEHHBIX BemiecTB. [lo6oyHOEe M TOKCHUYEcKoe
NeCTBUE JIEKapCTBEHHBIX BellecTB. HampaBiieHHBIM TpaHCHOPT JIEKAPCTBEHHBIX BEILIECTB Kak
BO3MOXXHOCTh CHH3UTh M0OOYHOE AeiicTBue. [IpuHumn «He HaBpean».

4. Bonpochl TOKCHYHOCTH HAHOYACTHUI U HAHOMAaTepHayoB. [Ipo0iaemMbl TOKCHYHOCTH
BelIECTBA B HAHOPa3MEpPHOM cocTosiHuu. HanoTokcukosnorus. OcoOeHHOCTH OHOIOTUYECKOTO
neiictBus HaHoyacTull. [Ipumepbl MaHHBIX O TOKCHMYHOCTH HAHOYACTUI[ METAJIJIOB, OKCHJOB
METAJIJIOB U HEMETAIJIOB, YIIIEPOAHBIX HAHOTPYOOK U (DyJIEpeHOB, CPaBHEHHE C TOKCHYHOCTBHIO
BELIECTB B PaCTBOPE U B BUI€ MUKPOUYACTHII.

5. Heopranmuyeckne HaHo4acTHUbI. Vcroib30BaHNe HAHOYACTHUI] METANIOB B Ka4eCTBE
OaKTepULUIHBIX areHToB. MarHuTHble HaHOYACTHUIIBI. MAarHUTHO-)XKUIKOCTHAS TUIETEPMHUS
omyxosneir. HanowacTumpl 30510Ta U (oTOaUHAMHYECKass Tepanus. [Ipou3BogHbIe (yIUICPEHOB.
ITopucTeie HeOpraHM4EeCKHEe HAHOYACTHUIBI KAaK HOCUTEIH JIEKAPCTBEHHBIX BellecTB. [lepcrekTHUBEI
HEOpPraHMYECKUX HAHOYACTUIl KaK HOCHUTEJEH s HalpaBJIE€HHOTO TPAHCIOPTA JIEKapCTBEHHBIX
BELIECTB.

6. JInmocoMsl M APyrue accouMaThl MOBEPXHOCTHO-AaKTHUBHBIX BellecTB. /locTOMHCTBA
U HEJOCTATKMU JUMOCOMHBIX (hopM mpenapatoB. OcoOeHHOCTH JTUIIOCOMHBIX (GopM. OCHOBHbBIE
KOMITOHEHTBHI, UCIIOJIb3yeMBbIE JJIsl MOJyUYEHUs JIMITOCOMHBIX IpenapaToB. [IpuMepsl TMIOCOMHBIX
IIPenapaToB Ui Pa3IMYHbIX IyTel BBEICHUS U JICUCHUS pa3IMuHbIX 3a0oneBaHuid. [Ipumenenue
JPYTHUX acCOLMATOB MOBEPXHOCTHO-aKTUBHBIX BEIIECTB KaK HOCUTENEH JIEKAPCTBEHHBIX BEILIECTB -
MULEIUIPHBIE JIELMUTUHOBBIE T€JIU, MUKPOAMYJIbCUH, )KUIKNE KPUCTAIIIBIL.

7. llonumepcoaep kaliue HAHOYACTUILI M1 HAHOMAaTepuaJbl. [lonmumepsl, pa3penieHHbIE
JUIs MEIUIMHCKOro INpHMEHEeHHs. HaHokamcynbl, HaHOYAaCTUIBl C TOJIMMEPHBIM IOKPBITHEM,
noysMMepHsle Muneuibl. Jlennpumepbl. KoHbrOraTthl J€KapCTBEHHBIX BEIIECTB C IMOJIMMEPHOU
MoJieKysoi. Mukpoxkarcynsl. [Ipumepsl pa3paboTOK JEKapCTBEHHBIX MPENapaToB, COJAEPKaIIUX
HaHOCTPYKTYPBI IOJTUMEPOB.

8. [lpyrme HaHoyacTMIbI M HaHoMaTepuajbl. Hanosmynbcuu. TBepable TUNHIHBIC
HAHOYACTHI[BI: CTPOEHHUE, CBOWCTBA, MPUMEPHl HCHOJB30BaHUA. KyOOCOMBI U TE€KCOCOMBI.
[{uknonekcTpuHel M Apyrue cynpamoieKkyisipHele cucteMbl. Hanokonrelinepsr u3 JIHK.
bnwxaifiine M oOTAaneHHblE NEPCIEKTHBBl NMPUMEHEHUS HAHOYACTHUIl M HAHOMAaTepHUajoB B
MEIUIIMHE.

4. O0beM y4eOHO TUCHMIIIIMHBI

B 3aueTHbIx B akanmem.
Bunpl yueOHOI paboThI eIIMHUIIAX qacax
OO0mas Tpy10eMKOCTh THCIIHILIHHBI 110 Y4eOHOMY MJIAHY 3,0 108
KonrTakTHast paboTa — ayiNTOPHbIE 3aHATHUS 1,33 48
Jlexumu (Jlek) 0,89 32
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[Ipaktuueckue 3ausarus (I113) 0,44 16
CamocrosiTesibHas padora (CP): 1,67 60
KonraktHas camocrositenbHast pabora 167 0,2
CaMocTosTeTbHOE U3YUCHUE PA3/ICTIOB TIUCITUTUIMHEI ’ 59,8

Bua koHTpoOJIA:

3aver - -
B 3agernbIX B actpon.

Bunpl yaeOHoI paboThI €IMHULIAX yacax
OO0mas TPy10eMKOCTh JTHCIUILIHHBI 10 Y4eOHOMY IIAHY 3,0 81
KonTakTHas padora — ayIMTOpPHbIE 3aHATHSA . 1,33 36
Jlextuu (JIek) 0,89 24
[Ipaktuueckue 3ansatus (I113) 0,44 12
CamocrositesibHas padora (CP): 1,67 45
KoHTtakTHas camocTosTenbHas pabota 167 0,15
CaMocTosTenbHOE U3YUCHUE PA3/IeTIOB TUCIUTLIUHBI ’ 44 85

Buja koHTpOJIS:

3auer - ‘ -

AHHOTanuA padoyeil NPOrpaMMbl AHCUUIIMHBI
«Toxcukosorusi 1 HaHoToKcHKoJorus» (B1.B.J[B.07.02)

1. Heab AUCHMIUIMHBI - (GOPMHUpPOBAHHE Yy CTYACHTOB MOHSTHUS O PA3TUYHBIX ACHEKTax
TOKCHYECKOTO JEHCTBUS HAHOYACTUI[ M HAHOMATEPUAIOB, MEXaHU3MAaxX MX JCWCTBUSA Ha >KUBbHIE
CUCTEMBI M CIIOCOOHOCTH K OIICHKE PHCKa IPHU padoTe C HAHOMATepHUATTAMH.

2. B pe3yabrare wu3yuyeHHsl AUCUMIUVIMHBI O0y4Yalluiicd N0 nNporpamme
0akaJlaBpUAaTAa J0JIAKEH

Obnadams cnenyromumu oomekynbTypabiMu (OK), obmenpodeccnonansubivu (OIIK) u
npodeccuonansubiMu (I1K) komnereHuuamu:

CIIOCOOHOCTBIO OCYIIECTBIATH COOp JaHHBIX, W3y4aTh, aHAIM3UPOBaTh U 00001IATH
HAyYHO-TEXHUYCCKYIO0 WH(POPMAIIUIO TT0 TEMaTUKE UCCIICIOBAHUS, Pa3pabOTKe U MCIIOIh30BAHHIO
TEXHUYECKOH  JOKYMEHTAI[iH, OCHOBHBIM HOPMAaTHUBHBIM JIOKYMEHTaM IO  BOIpOcam
WHTEJUIEKTYaIbHOW COOCTBEHHOCTH, TOATOTOBKE JIOKYMEHTOB K TATEHTOBAHUIO, O(POPMIICHUIO
Hoy-xay (ITK-2);

CIIOCOOHOCTBIO HCIOJB30BaTh HA TPAKTHKE COBPEMEHHBIC TPEJCTABICHUS O BIUSHUU
MHUKpPO- W HAHO-CTPYKTYphl Ha CBOMCTBa MaTepHalioB, WX B3aUMOJECHCTBUU C OKPYXKaIOIIEH
cpenoid, moysimu, yactuiiamMu 1 usnydeHusmu (I[1K-6);

CIIOCOOHOCTBIO IPUMEHSATH 3HAaHUSI 00 OCHOBHBIX THUIIAX COBPEMEHHBIX HEOPTaHUYECKUX U
OpPraHWYECKUX MaTepUaiOB, TPHHIMIIAX BHIOOpPA MaTEepHAIOB JUIS  3aJaHHBIX  YCJIOBHMA
JKCIUTyaTallid C y4eToM TpeOOBaHUI TEXHOJOTUYHOCTH, SKOHOMHUYHOCTH, HAJICKHOCTH H
JOJITOBEYHOCTH, OKOJOTMYSCKHX IIOCICJACTBUH WX TNPUMEHEHHS TP MPOCKTHPOBAHHH
BBICOKOTEXHOJIOrHYHbIX Tporieccos (ITK-11);

3Hamb:

- OCHOBHBIE MOHSATHUS TOKCHKOJIOTUU U HAHOTOKCUKOJIOTUH;

- MEXaHU3MBI JICHCTBHUS HanOOJIee paclipOCTPAHCHHBIX TOKCUYHBIX BEIIECTB H aHTHIOTOB;

- 0COOEHHOCTH JCUCTBUS HAHOYACTHI] HA KUBBIE CUCTEMBIL;

ymemy:

- TpaBWIBHO OIICHMBATh PUCK TMpU padOTe C PA3NMUYHBIMU HAHOYACTHIIAMH U
HaHOMAaTepHaIaMH,

- BBIOMpATh CPECTBA 3AIIUThI, HEOOXOANMBIE MPH PaboTe C Pa3IMUHBIMA HAHOCUCTEMaMHU
Y HaHOMaTepHajJamH,
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enaoems:

- nH(opmanuel 0 TOKCHYHOCTH HEKOTOPHIX BUI0OB HAHOYACTHUI] U HAHOMATEpUaJIOB;

- HaBBIKAMU aHaJIM3a COBPEMEHHON HayyHOW JIUTEpaTypbl B 00JACTH TOKCUYHOCTHU
HaHOMAaTepHUaJOB.

3. KpaTkoe coaep:kaHue TUCHUTLTHHBI

1. BsBeageHue u OCHOBHble mNOHATHA. OmnpeneneHne TOKCUKOJIOTUU, pPa3Aeibl
TOKCUKOJIOTMH. HMcTtopust Tokcukoisioruu. llonsitue o BpeaHoM BewiecTtBe. TOKCMYHOCTH M
ormacHocTh BemiecTBa. [lonstue mo3bl. KpuBele «mo3a-sddext». Bumpl Tokcuueckux A03 H
koHueHntpauuii. Ilopor Bpemnoro neiictBus. Ilonstue IIJAK. TonepantHocts. IloHsTHe
romeocraza. Knaccudukauus otpaBnenuii. Octpoe U XpoHHUYecKoe oTpaBiieHue. OTalleHHbIE
IIOCJIEICTBHSL.

2. JleiicTBMe TOKCHYHBIX BellecTB Ha opraHusM. OCHOBHbIE IYTH MOCTYIJICHUS
TOKCUYHBIX BEIIECTB B opraHu3M. Kiaccudukamuss TOKCHYHBIX BEIIECTB MO JCWCTBHIO Ha
OpraHu3M, N0 H30HpPATEIbHON TOKCUYHOCTH. OddexTsl mnpu MIOBTOPHOM  BBEJICHUH.
KoMOuHMpOBaHHAS TOKCHYHOCTh. MOJIGKYISIPHBIE MEXAaHU3MbI JIEUCTBUS TOKCHYHBIX BEIIECTB.
ATOHHMCTBI U QHTarOHUCTHI pelenTopoB. [IpuMepbl TOKCHMKAaHTOB-ArOHUCTOB M @HTArOHHMCTOB, MX
MUIICHU 1 3P PEKTHI.

3. Jerokcukauusa U aHTUAOTHI. [lepuoabr otpamienus. OOLME TPUHLMUIBI JICYCHUS
orpaBieHu. CTUMyNALKA €CTECTBEHHOM JIeTOKCUKauuu. VICKycCcTBEHHash JE€TOKCUKALUA
opranuszma. [Ipumenenne antuaotoB. Kinaccudukanus aHTUAOTOB U IPUMEPHI.

4. TlpuMepbl TOKCHMYECKOT0 JAeCTBHSA BelleCTB. TOKCHYECKOE JCHCTBHE HEKOTOPHIX
BEILIECTB HEOPraHUYECKOTO MPOUCXOKIACHUSA: MOHOOKCH/I YTIIEPO1a, OKCHJIBI a30Ta, OKCUJIBI CEPBI,
KHCIIOTBI M MIEJIOYH, (TOp, MBIIIBSIK, TsDKETbIe METaUIbl. TOKCHUYECKOe JEWCTBHE HEKOTOPBIX
OpPraHMYECKUX BEILECTB: OJHOATOMHBIE CHUPTHI U TIUKOIH, aleToH, (ochopopraHuveckue
MECTULUIbI, KOPEUH, HUKOTUH. TOKCHHBI OJieqHOW MOTaHKM U MyxoMmopa. TOKCHHBI 3Med U
CKOPIIMOHOB.

5. IlonsiTue M 3aAa4M HAHOTOKCHUKOJOTMHU. Vctopus HaHOTOKCHKOIOrHH. [Ipumepsl
OCTPOTO U XPOHHYECKOTO JACUCTBHUS BbicokoaucnepcHoi meutn. O630p [tontepa Obepaopcrepa
«HaHOTOKCUKONIOTHSA: HOBas AUCLMIUIMHA, BO3HUKAIOWIAs W3 M3YYEHUS YaCTHUL[ CBEPXMAJIOIO
pa3Mepa». Pacnipenenenue yactuil npu uHransuuu. BiusHue pasmepa u (GOpMbl HaHOYACTHUIL —
npumepbl. OCOOCHHOCTH ACHCTBUS YaCTUIl B HAHOPA3MEPHOM COCTOSHUU. OpraHbl-MUIICHH IS
HaHouacTHll. OlLleHKa pUCKa MpU BO3EHCTBUM HaHOMaTepuanoB. OrpaHnyeHHs Ha NCIOJIb30BaHUE
HaHOMAaTepHaloB. MeTolbl OlEeHKH Oe30macHOCTH HaHoMarepuanoB. CpencTBa 3alllUThl MPHU
paboTe ¢ HaHOMaTepHaJlaMu.

6. IlpuMepbl TOKcHYeCKOro JelcTBHS HaHouyacTul. Tokcuueckoe JeiicTBue
HAaHOYACTHI[ METAJUIOB, YIJIEPOJHBIX HAHOYACTHUL], OKCHJHBIX HAaHOYACTHI], IOJIMMEPHBIX
HaHOYaCTHII.

4. O0beM y4eOHOH JUCHHILINHBI

B 3aueTHEBIX B akanewm.

Bunel yue6HoI paboTh eANHULAX yacax
OO0masi Tpy10eMKOCTh THCIIHILIHHBI 110 Y4eOHOMY MUIAHY 3,0 108
KonrTakTHas paboTa — ayiNTOPHbIE 3aHATHUS 1,33 48
Jlexumn (JIex) 0,89 32
[IpakTuueckue 3ansatus (I113) 0,44 16
CamocrosiTesibHas padora (CP): 1,67 60
KonrtaktHas camocrositensHast pabora 167 0,2
CaMocTosATENbHOE U3YUYEHUE PA3AETIOB TUCIUIUINHBI ’ 59,8
Bua koHTpoJIAa:
3aver - -
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B 3agerHbIX B actpon.

Bunsl yueOHoI paboThI €IMHULIAX yacax
OO0mas TPy10eMKOCTh JTUCIUILIHHBI 10 Y4eOHOMY MIAHY 3,0 81
KonTakTHas padora — ayIMTOPHbIE 3aHATHSA . 1,33 36
Jlextuu (JIek) 0,89 24
[Ipaktrueckue 3ansatus (113) 0,44 12
CamocrositesbHas padora (CP): 1,67 45
KoHrtakTHas camoctosTenbHas pabora 167 0,15
CamocTosTenbHOE H3YUYCHHE Pa3/ICTIOB JUCIIUILUIMHBI ’ 44 85
Bun koHTpOJIA:
3auer - ‘ -

AHHOTaIUs padoyeil MPOrpaMMbl AU CHHUILIMHBI
«MaruutHbie HanomaTepuaab (51.B.JIB.08.01)

1. lleasb QUCUMIIMHBI - (JOPMUPOBAHHUE y CTYJCHTOB KOMILICKCHOTO MPEACTABICHUS O
BO3MOXKHOCTSIX TEPMHUECKOT0 aHalIM3a JUIsl UCCIIeI0BaHUSI HAHOMATEPHUAJIOB.

2. B pe3yabTare wu3ydyeHHsl AUCHHUILUIMHBI OOY4YAKIIUHIiCA MO NporpamMme
0akaJlaBpUAaTAa J10JIKEeH

Obaadams cnenyromumu o0mekynbTypabiMu (OK), obmenpodeccnonansabivu (OIK) u
npodeccuonanbHbiMU (I1K) koMneTeHITUAMU

CIIOCOOHOCTBIO HCIOJB30BaTh HA TPAKTHKE COBPEMCHHBIC TPEICTABICHUS O BIUSHUU
MHUKpPO- W HAHO-CTPYKTYpPhl Ha CBOMCTBa MaTEpHUaJOB, WX B3aUMOJICHCTBUU C OKpYKaroLIei
cpenoid, moyisimu, yactuiiamu 1 usinydeHusmu (I[1K-6);

CIIOCOOHOCTBIO IPUMEHATH 3HAHUSI 00 OCHOBHBIX THUIAX COBPEMEHHBIX HEOPTaHUYECKUX U
OpPraHMYECKUX MAaTepUaioB, MPHUHIMIIAX BBHIOOpPAa MaTepUAIIOB JUIsl 3aJaHHBIX  YCJIOBHIA
JKCIUTyaTallid C y4eToM TpeOOBaHUN TEXHOJOTUYHOCTH, SKOHOMHYHOCTH, HAAEKHOCTU U
JOJITOBEYHOCTH, OKOJOTMYECKHX IIOCICJACTBUH WX TNPUMEHEHHS TPH MPOCKTHPOBAHHH
BBICOKOTEXHOJIOTHYHBIX mporieccoB (ITK-11);

3Hamb.

- TUOBl MarHUTHOTO YIOPAJOYEHUS M KJIACCU(UKAIMIO MarHUTOYMOPSAOYSHHBIX
MaTepuasos;

- OCHOBHBIE XapaKTEePUCTUKH (peppo- 1 pepprMarHUTHBIX MaTEPHAIIOB;

- CBSI3b MAaKpPOCKOITMYECKUX MATrHUTHBIX XapaKTePUCTHK C BHYTPEHHEH CTPYKTYpOu
MaTepuana,

- CYIIIECTBYIOIIHNE U TIEPCIICKTHBHBIC 00IACTH TPUMEHEHHUSI MATHUTHBIX HAHOMATEPHAJIOB,;

- CrocoObl TOMYyYEHUS OCHOBHBIX THUIIOB MAarHUTHBIX HAHOMATEPHAIOB M OCOOEHHOCTH
BbIOOpa MeTo1a AJis oOecriedeHust TpeOyeMbIX MarHUTHBIX CBOMCTB;

yMemy:

- TEOPEeTHYECCKH OICHWBATh MAarHUTHBIE XapaKTEPHCTUKH HOBBIX  (deppo- U
(heppUMarHUTHBIX MaTEPHUATIOB OCHOBHBIX KJIACCOB;

- MPOW3BOJAWTH OOOCHOBAHHBIA BBIOOP COCTaBa, CTPYKTYpPhl M CIIOCO0A TIOTYYCHHS
MarHUTHBIX HAHOMATEPHUAIIOB /Il KOHKPETHBIX 00JIacTeil MPUMEHEHMUS;

- TIPOBOJWTH aHAJIW3 MArHUTOMETPHYECKUX WCCICAOBAHUNA H COIMOCTaBJICHUE WX
PE3YIBTATOB C COCTABOM U CTPYKTYPOU UCCIIEIOBAHHBIX MATHUTHBIX HAHOMATEPUAJIOB;

- NPUMEHATh TEOPETHUYCCKUE 3HAHUS B OOJACTH MarHeTH3Ma HaHOMATEPHUaJOB JUIS
pelIeHUs WCCIEeOBaTeNbCKUX U TMPHUKIAIHBIX 3a/Jad, B TOM 4YHCIe B OONACTH HAyKH O
HaHOMaTepHallaXx ¥ HAaHOTEXHOJIOTHH.

enadems:

- HaBBIKaMU TIOJTy4EHUSI OCHOBHBIX KJIACCOB MAarHUTHBIX HAHOMATEPHAJIOB;

- METOJOJIOTUYECKUMH TMOAXO0JIaMU U HABBIKAMH BBISBJICHHS B3aHMMOCBS3EH CTPYKTYpHI,
CBOWMCTB M TEXHOJIOTHH ITOJIYICHUS MAaTHUTHBIX HAHOMATEPHAJIOB;
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- HaBbIKAMH OCBOCHHUS Y IPUMEHEHUSI HOBBIX METOJIOB MCCIECIOBAHUS MAarHUTHBIX CBOWCTB
HaHOMAaTepHUaJOB.

3. KpaTkoe coaep:kaHue TUCHUTLIAHBI

Moayab 1. OCHOBBI MArHETH3MA U TEOPUH MATHUTHOI'O YIIOPSA104Y€eHM S

OcHoBbl MarHeToxumun. OcHOBHBIC MOHATHS. Knaccudukarus BemecTB M0 OTHOIICHUIO
K MarHutHoMy nonto. Kiaccuueckne M KBaHTOBO-MEXAHMUYECKHE TPAKTOBKM JUa- U
napamarHeTu3Ma. 3akoH Kropu-Beiicca. CnuHOBBIH W OpOUTANBHBIA MAarHUTHBIE MOMCHTEI.
OpburansHoe BbIpokaeHue. Ilapamarnetusm coeaunenuid d- u f-ajgeMeHTOB, mapamarHeTU3m
3JIEKTPOHOB MPOBOJIUMOCTH.

MarnuTtHoe ynopsizodeHue B MaTepuajax. OOMeHHOoe B3ammojelcTBHe. Mozelnb
laiizenOepra-/lupaka-Ban-®nexa. MexaHu3Mbl OOMEHBI, THUIIBI OOMEHA, MPUMEPBl OOMEHHBIX
KJ1acTepoB. TuIbl MarHUTHOro ymnopsaodeHus. CIIOHTaHHas HaMarHMYEHHOCTb. MAarHUTHBIN
MOMEHT B ¢eppo- u eppumarnerukax. [IpencraBieHus Teopun MOJEKYJIIpHOTO moiis Beficca.
TemnepaTypHble 3aBHCUMOCTH MarHUTHOM BOCHPUUMYKUBOCTH. DeppuMarHeTuku — (QeppuThl
mmuHenu, Teopust Heenst, pepputhl rpaHathl, rekcaroHaiabHbIE (EPPUTHL.

MarHuTHasi aHM30TPONHMA W MArHUTOCTPUKUHA. CBSI3b CTPYKTYpbl MAarHUTHBIX
XapaKTePUCTHK Mareprasia. MarHUTOKPUCTAIUIMYECKAss aHU30TPONHsS, OOMEHHAas MarHUTHas
aHU30TpONHs M aHU30Tponusi (GopMbl. MarHUTOyNpyroe B3aWMOACUCTBHE, MAarHUTOCTPHUKIIHUS.
Marauroctatuueckass JHeprus, pasmMarauuuBaromee rmnoie. Cnabeiii  geppoMareTusm.
[Ipe30MarHUTHBIA 1 MarHUTORJICKTPUUECKHUH dPPEKT.

Moayab 2. TUNbI MATHUTHBIX HAHOMATEPHAJIOB M 00J1ACTH UX NPUMEHEHHUs

JloMeHHasi CTPYKTYpa U NPOLeCChl HAMATHUYHMBAHUA. /[[OMEHHass CTPYKTypa, TPaHULIbI
noMeHoB. MarnetoconporuBienre. OCHOBHBIE BHUIbl MarHUTHBIX MarepuanoB. JloMeHHas
CTPYKTypa OJJHOOCHBIX (peppOMAarHeTHKOB. [IBukKeHHe JOMEHHOH cTeHKH. J[MHaMuKa MarHUTHBIX
nomeHoB. [Ipoliecc HaMarHWYMBaHUSA, CTAOWIM3AIMS MArHUTHOTO COCTOSHUS M JTUHAMUYCCKUE
¢ ekt mporecca HamMarHWduBaHUS. OCHOBHBIC THIIBI MArHUTOTBEPIBIX M MArHHUTOMSTKHX
MaTepuajgoB, WU UX JAUCIEPCHBIC COCTOSHUS, CPAaBHUTEIbHBIE XapAaKTEPUCTUKH, CIIOCOOBI
MOJTyYEHUSI, B3AaUMOCBSI3M COCTaB-CTPYKTYpa-CBOMCTBA.

OcCHOBHBIE THIBI MATHUTHBIX HAHOMATEPHAJOB M OCO0EHHOCTHM MX MATHHMTHBIX
cBoiicTB. BiusiHue pa3Mepa 4yacTull Ha MarHUTHbIE CBOMCTBA. OCHOBHBIE MTapaMeTpPhl, 3aBUCSIINE
oT pasmepHoro >pdexra. M3MeHeHne KOIPIUTHUBHONW CHIIBI C YMEHBIICHHEM pa3Mepa YacCTHUIIbL.
Buyrpennuii 1 BHemHu#M cyneprnapamaraetusMm. Temmeparypa O010kupoBku. OIl€HKa pa3MepoB
HAaHOYACTHI[ MO JAaHHBIM MAarHUTHOM BOCHPHUMMYMBOCTH. MarHuTHbIE CBOWMCTBA aHU3O0TPOITHBIX
HAaHOYACTHI[. YCTPOWCTBA 3alKCH, XpaHEHWUs M TMpeoOpazoBaHus HHPOpMAIMU HA OCHOBE
(dbeppomarueTukoB. MaTtepuansl ¢ KOJIOCAIBHBIM MarHeTOCONPOTHUBIEHHEM. MarHUTOaKTHBHBIE
HAHOKOMIIO3UTHl M MaTepuaibl  JUIsi  MarHUTHOM  3anmucu.  MAarHuTHbIE  CEHCOPBI.
MarHuToONTHYECKHE  YCTPOWCTBA.  YCTPOMCTBA  CIMHTPOHUKH.  MAarHMTOKaJIOpUYECKHE
Marepuaiabl W, OCOOEHHOCTH KPHUCTAJUIMUECKOW CTPYKTYpPbI, METOJIOB TMONYYEHUS W MyTH
MPAKTUYECKOr0 UCIIOIb30BaHusA. MarHUTHbIE HAHOMATEPUAIIBI B MEAULIMHE.

MarnutHbie KUAKOCTH. OCHOBHBIE XapaKTEPUCTHKU JUCIIEPCUNA MArHUTHBIX YaCTHII.
VYcimoBusi  yCTOMYMBOCTH MArHUTHBIX KMAKOCTEW. lloBeneHWe MAarHUTHOM KUIKOCTH B
HEOJHOPOJHOM MAarHUTHOM II0JIe, OCHOBHI (epporuapomnHaMuku. [loBeneHHe MarHUTHBIX U
HEMAarHUTHBIX YaCTUIl B MarHUTHOM >KMJKOCTM B MarHUTHOM IIOJI€: MarHUTHAasl JICBUTAIUS M
pa3deneHue MaTepuagoB MO IUIOTHOCTH. OCHOBHBIE NPUMEHEHUS MArHUTHBIX KUIKOCTEM:
MAarHMTHas Cenapanusi, MarHUTOKUIKOCTHBIE YIJIOTHEHHS, MATHUTOKUIKOCTHBIE aMOPTHU3aTOPBI
U aeMiQepsl.

Mopayas 3. B3amMmopaeiicTBHe HAHOMATEPHAJIOB € JIEKTPOMATHUTHBIMHM NOJAMH H
MeTOAbI UCCJIeIOBAHUSA

MarHuTtHble pPe30HAHChI W HWHAYHUPOBAHHbIE MATHMTHBIM I0JIEeM MATHUTHbIE
¢aszoBbie nepexoabl. MHayIIMpoBaHHBIE MATHUTHBIM MOJIEM CHUH-OPUEHTALIMOHHBIE MEPEXO/IbI.
WHnynupoBaHHble  MarHUTHBIM =~ TOJIEM  HEKOJUIMHEApHbIE  MAarHUTHBIE  CTPYKTYpbl B
dbeppumarnernkax. OCHOBbI TEOPUM MATHUTHBIX pPE30HAHCOB. DeppOMarHUTHBIN pPE30HAHC.
depprUMarHuTHBIA pe30oHaHC. AHTH(PEPPOMArHUTHBIA pE30HAaHC. BiusHHE CTPYKTYpbl H
MarHMTHBIX CBOMCTB MaTepuaja Ha PE30HAHCHYIO YacTOTY NPHU €CTECTBEHHOM (heppOMarHuTHOM
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pe3onance. [Ipumenenue ¢eppo- U GepprUMarHUTHBIX HAHOYACTHIL JJIsl CO3JaHMs MAaTE€pPUAIOB U
MOKPBITUM CO CHUXEHHOW Paauo-3aMETHOCTBHIO. SAEpHBII MAarHUTHBI PE30HAHC — OCHOBBI
METO/a, CIUH-CIIMHOBAas M CIWH-PENIeTOYHast penakcauus, npuHuunsl SMP-tomorpadun u
UCII0JIb30BAaHNE HAHOYACTHI] B KAYECTBE KOHTPACTHBIX aAr€HTOB.

Hanomarepuajabl Ajas MarduTHoi 3amucu  uHpopmaunuu. Haxnomarepuaisi,
UCIOJIb3yeMble B HOCUTENIAX MH(OPMAIUK BBIYUCIUTEIBHON TEXHMKH. DBOIIOLMS MOIXOI0B U
COBPEMEHHBIE BO3MOKHOCTH ITOBBIIICHNS TUIOTHOCTY MAarHUTHOU 3aIIMCH.

Mertoabl uHcC/IeIOBAaHMS MATrHHTHBIX HAaHOMATepHAJIOB. Meronsl U3MepeHUs
MarHuTHOM BocHpUUMYHMBOCTH: MeTon ['ym, Becsl @apanes, BuOpomarneromerp, CKBU/I-
MarHeToMeTp, MHAYKTUBHBIE n3MepeHus. [IpuHiunel n3smepenuii, cranaapTel, 00padboTKa JaHHBIX
u3Mepenuii. MeccOayspoBcKasi CHEKTPOCKOIHUS — TEOPETUYECKHE OCHOBBI METOZA, MPUHIUIIBI
ycTpoiicTBa mpubopoB, 00paboTKa M UHTEPIIPETALMs] JaHHBIX U3MEPEHUI.

4. O0beM y4eOHOM JUCIHILINHBI

B 3aueTHBIX B akanmewm.

Bunpl yaeOHOM pabOThI CIIMHUIIAX qacax
O0mas TpyA0eMKOCTb JUCIUILIHHBI 110 Y4eOHOMY IVIaHY 3,0 108
KonrakTHasi paboTa — ayiUTOPHbIE 3aHATHUS 1,33 48
Jlexuunu (Jlek) 0,89 32
[Ipaktuueckue 3ansatus (I113) 0,44 16
CamocrosiTtesbHas padora (CP): 1,67 60
KonraktHas camocrositenbHas pabora 167 0,2
CaMocTosTeIbHOS U3YYCHUE PA3ICTIOB TUCITUTUTHHEI ’ 59,8
Bua koHTpOJIA:
3auer - -

B 3agerHbIX B actpon.

Bunsl yueOHol paboThl €IMHULIAX yacax
OO01ast TPY/10eMKOCTh THCHHUIIJIMHBI 10 YYeOHOMY IJIaHY 3,0 81
KonTtakTHas padora — ayIMTOpPHbIE 3aHATHSA . 1,33 36
Jlextuu (JIek) 0,89 24
[IpaxTuueckue 3ansaTtus (I113) 0,44 12
CamocrositesbHas padora (CP): 1,67 45
KonrtakTHas camoctosTenbHas pabora 167 0,15
CaMocTOsATENbHOE U3YUYEHUE PA3AEIOB TUCIUIUIMHBI ’ 44,85
Bua konTpoJ:
3aver - ‘ -

AHHOTanus padoyeil NPOrpaMMbl AUCHUIIIMHBI

«OcHoBBI KpucTaIOrpaduu B TexHoaoruu Hanomatepuasnon» (51.B.71B.08.02)

1. Hesp qucHUIIMHBI: TPUOOpETEHNE 3HAHUI, YMEHUI 1 (OpMUpPOBaHNE KOMIIETEHIIUN B
00JIaCTH TEOPUU M TMPAKTUKH HCHOJIB30BAHUSA KpHUCTAIOIpadUU M CMEXKHBIX JAUCIUIUIMH,
NPUMEHEHUsST  KpUCTaUulorpauueckux  3HaHMM Ui HANpaBJIE€HHOTO  MPOEKTUPOBAHMS
HaHOMAaTEpHAaJIOB.

2. B pesyabrare u3y4YeHUs] JAMCUMIUIMHBI O0y4amllWiicd IO NporpaMmme
0akaJlaBpUAaTa J0JI/KEeH:

Obnadams cnenyronumu oomekyasTypHbiMu (OK), obmenpodeccnonansapivu (OIIK) u
npodeccuonansubivu (I1K) komMneTeHIUAMHU:
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CHOCOOHOCTBIO MCIONB30BaTh Ha MPAKTUKE COBPEMEHHBIC IPEICTABICHUS O BIUSHUU
MHKpPO- M HAHO-CTPYKTYpbl Ha CBOMCTBAa MaTE€pUAJIOB, MX B3aMMOJCHCTBUHM C OKpPYKAIOLIEH
cpenoi, moysMu, yactuiiamu U u3nyueHusimu (I1K-6);

CIOCOOHOCTBIO MPUMEHATh 3HAHUSA 00 OCHOBHBIX THIAX COBPEMEHHBIX HEOPraHMYECKHX U
OpPraHUYECKUX MaTepUalioB, MPHUHIMIIAX BHIOOpAa MaTepHaloB JUIs 3aJaHHBIX  YCIIOBHM
JKCIUIyaTallUM C Y4e€TOM TpPeOOBAaHUM TEXHOJOIMYHOCTH, SKOHOMMYHOCTH, HAJEXKHOCTU MU
JOJTOBEYHOCTH, SKOJIOIMYECKHUX IIOCJIEICTBUM MX IMPUMEHEHUS [pU MPOEKTUPOBAHUU
BBICOKOTEXHOJIOrHYHBIX poreccos (ITK-11);

3HAMb.

3JIEMEHTHl TOYEYHOW M IPOCTPAHCTBEHHONW CHMMETPHHM, CIIOCOOBI UX HPEACTaBICHUS U
0COOEHHOCTH B3aUMO/ICHCTBUS,

IIPUHLIAIIBI MHIULUPOBAHUS y3JI0B, PAIOB U IJIOCKOCTEN KPUCTAJUINYECKOU PEILETKH;

TUIIBI IPOCTPAHCTBEHHBIX PEMIETOK, COCOOBI MOCTPOCHUSI TPa)UKOB MPOCTPAHCTBEHHBIX
TpYyIIL,

MEXAaHMU3MBbI POCTa KPUCTAJUIOB, BKJIIOYasi HAHOKPUCTAILIIBL;

CBs13b 00JIMKA KPUCTAJUIOB C UX CTPYKTYPOIl U CIOCOOB!I yIIpaBiIeHHs] 0OJIMKOM KPUCTAJIOB.

ymemo:

UCIIOJIb30BaTh 0003HAYEHUS MPOCTPAHCTBEHHBIX U TOUYEUHBIX I'PYII CUMMETPUH, CTPOUTH
rpadUKu NPOCTPAHCTBEHHBIX U TOUEUHBIX IPYII CHUMMETPHH;

aHaAJIM3UPOBATh BO3MOXKHOCTHU IOJy4EHHsI HAHOYACTHUL] PA3JIMYHON OPMBI, B 3aBUCIMOCTH
OT CUMMETPUU KPUCTAIIIMYECKOTIO CTPOEHUS MaTepraia HaHOYACTHII;

3a7iaBaTh TpeOOBaHMs K yCIOBHUAM (OPMHPOBAHMS HAHOYACTHI U HAHOMATEPUAJIOB, IS
oOecriedeHust TpeOYEMBIX CTPYKTYPHBIX U (PU3UUECKUX XapaKTEPUCTHK HAHOMAaTEpUaa;

enademsn:

HaBBIKAMHU KPHUCTAIIOTPAPUIECKOTO OMMCAHUS peaTbHOW CTPYKTYPbI KPUCTAIUIOB;

METOJI0JIOTUYECKUMHU TOJXO0JaMH M HaBBIKAMU BBISBICHHUS B3aUMOCBS3E€H CTPYKTYpBI,
CBOMCTB U TEXHOJIOI'MH ITOJIyYE€HHSl KPUCTAININYECKMX HAHOMATEPHAJIOB.

3. Kpatkoe cofep:kanue AUCHUIIUHBI:

Pa3nes 1. OcHoBBI KpHucTaLIOrpaduIecKoro (popmMaanzma

OcHoBHble NMOHATHSA KpucTauiorpadguu. Ilpenver u 3amaun Kpuctammorpaguu Kak
Hayku, CyOauCIUIIMHBI KpUcTayuIorpaguu 1 € CBA3b C IPYTMMHU 00JacTSIMU HAyYHOTO 3HAHMS.
Ucropus paszsutus kpuctawiorpadgun. COBpeMEHHOE COCTOSIHHUE, TPOOJIEMBbI M TEPCIEKTHUBBI
pa3BUTH KpUcTaIorpaduu M CMEXHBIX AUCHUIUIMH. KpucTtamn u ero cBoiicTBa. 3HaueHHE U
3aJlauM KpucTajuiorpaguu B IpUMEHEHUH K HayKaM O HaHOMaTepHuallax U HAHOTEXHOJIOTHH.

IIpoeuupoBanne KpUCTAMLIOB. Buabl mpoekiuii, ucnonp3yeMble B Kpuctamuiorpaduu, ux
noctpoenue. [lpenmMyiiecTsa u HeIOCTATKU CIIOCOOOB MPOECIIUPOBAHUS.

DJIeMeHTbl MAaKpOCHMMeTpHHM KpHcTaLuIoB. [loBoporHsle ocu. OrpaHuueHus Ha
BO3MO>KHBIN TOPSAZOK OCH B KpUCTaJUIe. 3epKajibHbIE IJIOCKOCTH U LIEHTp UHBepcuu. O003HaueHue
3JIeMeHTOB cuMMeTpuu. CrnoxHble ocu cummerpun. OceBas Teopema Oitepa. CrocoOsl
MIpe/ICTaBICHHS] U OCOOEHHOCTH B3aUMOAEHCTBHSI CHMMETPUUECKUX OIEpaluid.

Pa3nes 2. MakpocuMMeTpHsi HAHOKPHCTALIOB

Toueunble rpynnsl cuMMeTpuu. BeiBos TodeuHbIx rpymnn cummerpuu. KoopauHatHbie
cucteMbl B Kpuctamwiorpadguu. Kareropum M CHHIMOHUM KPUCTAJUIOB. YCTaHOBKAa KPHCTAJIIOB.
O603HaueHne TOYEYHBIX TPYII cuMMeTpun B cumBoiike bpase, lI»Hdnuca u 'epmana-MoreHa.

Kpucraniaorpagpuueckoe wunaunupoBanue. HMuHnekcel y3moB, pébep u rpaHei
kpuctauioB. Ilapamerpsr Belicca u  cuMBoimbl  Musiepa.  YeTbIpeXUHIEKCOBBIE  OCH
reKCaroHalbHOM CHHTOHMM, WHJEKCh bpaBe; cuUMBOIBI pebep TIeKCaroHaIbHBIX KPHUCTAJLIOB.
EnunnyHas rpaHp B KpUCTA/IaX pa3HbIX CUHTOHUN. 3aKOH 30H.

IIpoctbie ¢popmbl. [lonsaTre npocthix GopMm Kpuctamios. [IpocTeie ¢opmbl B Kiaccax ¢
eIMHUYHBIM HampasiieHueM. [Ipocteie popmbl B kiaccax 0e3 eIMHUYHBIX HampasieHuil. CBs3b
CUMMETPUU BHYTPEHHEro CTpoeHuss U  (GOpMbl HaHOKpHUCTAIOB. KoMmOMHalMOHHBIE
MHOTOTPaHHUKH.

Paznen 3. KpucraaioxumMust HAHOMATEPHAJIOB
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JJleMeHThl TPAHCJIALMOHHOW cuMMeTpun. Kpucramivueckas pemeérka W THIBI
JJ€MEHTapHbIX s4yeeK. [IpocTpaHCTBEHHBIE 3JEMEHTHl CUMMETPUHU: BUHTOBBIE OCH, IUIOCKOCTH
CKOJIB3AILEr0 OTPAKEHUA. B3aUMOIEICTBHUE 3aKPBITBHIX U OTKPBITHIX 3JIEMEHTOB CUMMETPUHU.

IIpocTpancTBeHHbIe Tpynnbl cuMMeTpuu. OG03HaUE€HUE U BBIBOJ MPOCTPAHCTBEHHBIX
rpynn cumMerpud. [locTpoeHue rpaukoB mpoCTpaHCTBEHHBIX Tpymil. CBS3b TPaHCISIIMOHHON
CUMMETPUHU C MaKpOCUMMeTpuel HaHOKpUcTamioB. OcOOEHHOCTH MOP(OIOTUU HAHOKPUCTAIIIIOB
Pa3IMYHBIX POCTPAHCTBEHHBIX TPYIIL.

OcHoBbl KpucTaIoxumMuu. KoopauHalMoHHbIE Yucia, KOOPAWHALMOHHBIE MOJIMU3IPHI,
9uCcIi0 (POPMYIBHBIX €IUHUIl. THITBI XUMUYECKOW CBSI3U B KpucTauiax. [ImoTHeWme mapoBbIe
YIAaKOBKM B KpucTauiax. M30CTpyKTypHOCTh, WM30THUNHMS, TeTepoTHUNUs. OCHOBHBIE KaTerOpHH
KPUCTAJUIOXUMHUH.

Poct HanokpucrayuioB. [Ipuuunbl u ycinoBus oOpa3oBaHUS KPHUCTALUIOB. MexXaHU3MBbI
pocta kpuctaioB. @Dakropel, BiIMAOLME HAa OOMMK KpHuCTAWIoB. Mopdomoruueckue
0COOCHHOCTH peallbHbIX KPUCTAIJIOB: CKYJBITYpa IpaHeil kpucramia, popmMbl pocTa KpUCTAILIOB,
CPOCTKH KpHUCTaJUIOB, CUMMETPHUS JABOMHHUKOB. METOIbl BBIPAIIMBAHUS KPUCTALUIOB U
0COOCHHOCTH (POPMUPOBAHUS HAHOKPUCTAILIIOB.

4. O0beM y4eOHOM JUCHHILINHBI

B 3aueTHBIX B akagem.

Bunpl yueOHOI paboThI CIIMHUIIAX Jacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 3,0 108
KonrakTHasi paboTa — ayiUTOPHbIE 3aHATHUS 1,33 48
Jlexuunu (Jlek) 0,89 32
[Ipaktuueckue 3ansatus (I113) 0,44 16
CamocronitesbHas padora (CP): 1,67 60
KonraktHas camocrositensHast pabora 167 0,2
CaMocTosTeTbHOS U3YUCHUE PA3/ICTIOB TUCITUTUTHHEI ’ 59,8
Bua koHTpoOJA:
3auer - -

B 3agerHbIX B actpon.

Bunsl yueOHoI paboThl €IMHULIAX yacax
OO01asi TPy10eMKOCTh THCHHUIIJIMHBI 10 YYeOHOMY NJIaHY 3,0 81
KonTtakTHas padora — ayIMTOpPHbIE 3aHATHSA . 1,33 36
Jlextuu (JIek) 0,89 24
[IpaxTuueckue 3ansatus (I113) 0,44 12
CamocrositesbHas padora (CP): 1,67 45
KonrakTHas camocTosTenbHas pabora 167 0,15
CaMocTosATENbHOE U3YUYEHUE PA3AETIOB TUCIUIUINHBI ’ 44,85
Bua koHTpoOJIA:
3aver - ‘ -

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«Texnuka nayunoro nepesoaa» (b1.B.JIB.09.01)
1.Ieab AMCHUIUIMHBI - TpuoOpeTeHHe oOydarouMMucs oOIiel, KOMMYHMKAaTUBHOW W
npodeccnoHarbHOM KOMIETEHLIMH, YpOBEHb KOTOPHIX Ha OTAEIbHBIX JTamax s3bIKOBOU
MOJITOTOBKH T103BOJIIET BBIMOJMHATH PA3IMUHble BUABI MPOPECCHOHATBHO OPUEHTHUPOBAHHOTO
IepeBOA B MPOU3BOJICTBEHHOW U HAYYHOU J€ATEIbHOCTH.
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2. B pe3yabTare wu3ydeHHsl AUCUUILVIMHBI O0y4YawlIuiicd N0 mNporpamme
0akajlaBpUAaTa J0JIKeH

Obnadams cnenyromumu oomekynbTypabiMu (OK), obmenpodeccnonansubivu (OITK) u
npodeccuonanbabiMU (I1K) komMneTeHITMAMM

CIIOCOOHOCTBI0O K KOMMYHHUKAIIMM B YCTHOH W THUCHBMEHHOW (opMax Ha PYCCKOM H
MHOCTPAHHOM SI3bIKAX JJISl PELIEHUS 3a]]a4 MEeXJIMYHOCTHOTO M MEXKKYJIBTYPHOT'O B3aUMOJICHCTBHS
(OK-5);

CIIOCOOHOCTBIO OCYHIECTBIIATH cOOp JaHHBIX, W3y4aTh, aHAJIM3UPOBaTh U 00001IATH
HAYYHO-TEXHHUYECKYI0 MH(POPMAILIHIO IO TEMATUKE MCCIIEeI0BaHUs, pa3pabOTKe U HCIIOIb30BaHHIO
TEXHUYECKOH  JOKYMEHTAIl[iM, OCHOBHBIM HOPMAaTHUBHBIM JIOKYMEHTaM [0  BOIpOcam
MHTEIJUIEKTYaJbHOH COOCTBEHHOCTH, IOATOTOBKE TOKYMEHTOB K IMATEHTOBAHMIO, O(POPMIICHHIO
noy-xay (ITK-2);

3Hamb.

- OCHOBHBIE CTIOCOOBI TOCTHKEHUS IKBUBAJICHTHOCTH B IIEPEBOJIE;

- OCHOBHBIE IPUEMBI TIEPEBO/IA;

S3BIKOBYIO HOPMY U OCHOBHBIE (DYHKIIMHU SI3bIKA KaK CHCTEMBI,

- JIOCTaTOYHOE /ISl BBIIOJIHEHHUS TIepeBOJa KOJUYECTBO JIEKCHYECKUX CIIUHMII,
(bpa3eonoru3MoB, B TOM YHCIIE COLUATBHBIX TEPMHUHOB U TMHTBOCTPAHOBEAUECKUX PEaIHii;

ymemy:

- IPUMEHTH OCHOBHBIE MPUEMBI I1EPEBO/IA;

- OCYWIECTBIISITh TNHUCHBMEHHBI TEPEBON C COONIOJICHMEM HOPM  JIEKCHYECKOMN
SKBHUBAJIEHTHOCTHU, COOJTIOICHUEM TPaMMaTHYECKUX, CAHTAKCUYECKUX M CTUIIMCTUYECKUX HOPM;

- 0(OPMIISITH TEKCT TIEPEBOIa B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

- OCYIIECTBISITH TMEPEBOJl C COONIOACHHEM HOPM JIEKCHYECKOW HSKBUBAJCHTHOCTH,
COOJTFOZICHHEM TPaMMaTUYECKHX, CHHTAKCHYECKUX M CTHJIMCTUYCCKHMX HOPM TEKCTa IMEpeBoja H
TEMITOPATHHBIX XaPAKTEPUCTUK UCXOJHOTO TEKCTA;

61a0emn.

- METOJMKOW TMpeanepeBOIYECKOr0 aHaju3a TEKCTa, CIIOCOOCTBYIOMIEH TOYHOMY
BOCHPUSATHIO UCXOTHOTO BHICKA3bIBAHUS;

- METOJIMKOW IOATOTOBKHM K BBHITIOJHCHHIO TIEPEBOJA, BKIIIOYAs IMOWCK WH(OpMANUU B
CIPaBOYHOM, CTIEIMATILHON JTUTEpAType U KOMITBIOTEPHBIX CETAX;

- OCHOBaMH CHCTEMBI COKpAIICHHOW MEPEeBOTYECKON 3aIMCH TIPU BBITTOJTHEHUHN TIEPEBO/IA;

- OCHOBHOM MHOSI3BIYHON TEPMUHOJIOTHEN CIEIUATbHOCTH,

- OCHOBaMH ped)eprUpOBaHHS © aHHOTUPOBAHUS JTUTEPATYPHI TIO CIICIIUATBHOCTH.

3. KpaTkoe coaep:kanue TUCHUTLIUHBI
Pasoen 1. Ilepesoo npeodnosicenuii ¢ sudospemennvimu gpopmamu Indefinite, Continuous

1.1. CpaBHeHue NopsiiKa CIOB B aHTJIHMICKOM U PYCCKOM MpeaniokeHusx. [lepeBona mpoctoro
MTOBECTBOBATEIBHOTO MPEIII0KEHUS HACTOSIIET0, OYIYIIETo U MPOIIEAIIET0 BPEMEHH.
OcoOeHHOCTH TIepeBOAa BOMPOCUTENBHBIX M OTPHUIATENBHBIX TNPEUIOKEHUH B Pa3IUYHBIX
BpEeMEHaXx.

1.2. IlepeBop npennoxenuii Bo Bpemenax Indefinite, Continuous. YteHue u nepeBoj 1o teme
"Xumus".

Paszoen 2. Ilepeeoo npeonosicenuti ¢ ucnoavszosanuem suoospemennvix gopm Perfect, Perfect
Continuous.

2.1. IlepeBon npemnoxxeHuii Bo Bpemenax rpynn Perfect, Perfect
Continuous (yTBepAMTENbHBIC, BOMPOCUTEIBbHBIE W OTpUIATENbHBbIE (GOopMbl). OcoOeHHOCTH
yIoTpeOIeHHs BCIIOMOTATENbHBIX TJIaroJoB.

2.2. IlepeBop cTpamaTennbHOTO 3aj0ra. TpyaHbIe cirydan MmepeBo/ia CTPaaaTeIbHOTO 3aJI0Ta.
Urenue u mnepeBod TekcToB mo Teme "Hayka um HayuHble MeTonbl". AKTUBHU3AIUS JIEKCUKU
MPOYUTAHHBIX TEKCTOB.

2.3. [lepeBoa MpUAATOYHBIX MPEIIOKESHUN.

[Ipunaroynbie noAIeKaIIKE.
[Ipunarodnbie cka3zyemble.
[Ipunarounblie onpenenuTeabHbIE.
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[Ipunatounbie 00CTOATENIBCTBEHHBIE, TPUAATOUYHBIE JOMOTHUTEIbHBIE.
2.4. Tunbl YCIOBHBIX TIPEIJIOKECHHH, MPaBHIa U 0COOEHHOCTH MX IepeBO/Ia.
[IpakTuka nepeBoja Ha mpuMepax TeKcToB o Xumuu, /[ 1. Menoeneese, nayke u mexnonro2uu.
2.5. [lepeBo npeAIoKEHHH ¢ y4eTOM IIpaBUiIa COrIacoBaHMs BpeMeH. [Ipsimast 1 KOCBeHHas peyb.
2.6. PaznuuHble BapuaHThI IEPEBOA CYIIECTBUTEIBHOTO B IIPEAIOKEHUU.

2.7. MonanbHbI€ TJarojibl 1 0COOCHHOCTH UX MEPEeBO/IA.

Pa3Butue HaBbIKOB nepeBojia o Teme "Hayka 3aBTpatinero aus".

2.8. CnenimanibHasi TepMuHOJIOTHSA 110 Teme "JlabopaTopus".

2.9. Cokpamennst. OcoOOeHHOCTH HX TepeBoja. Pa3BuTHe HaBBIKOB MEPEBOA HA IPUMEPE TEKCTOB

o Teme "JlaGopaTopusi, U3MEpeHUs B XUMUU'".

Pa3zoen 3. Ocobennocmu nepesoda npednodiceHull ¢ UCNOIb308AHUEM HETUYHBIX POPM 2Nacod.

3.1. Henmuunblie ¢hopmebl TI1arona.

Wudpunutus (Heonpenenennas ¢opma riarosa). Posis MHQUHUTHBA B IPEIOKEHUU U BAPHAHTHI

MepeBo/ia Ha pycckui A3bIk. [Ipuyactuist u repyHnil.
3.2. UupuHUTHBHBIE 0OOPOTHI.

O6oport gononHeHue ¢ UHOUHUTUBOM. BapuaHThl iepeBojja Ha PYyCCKUiA A3bIK. TEPMUHOIOTHS 110

TeMe "CoBpeMEeHHbIE TEXHOIOTHH".

3.3. O6GopoT noexariee ¢ MHQUHUTUBOM. Pa3zniuHble BapuaHThI IEPEBOIA.

Tepmunosnorus no reme "MarepuanoBeneHnue".
3.4. IlepeBoj MpUYACTHBIX 0OOPOTOB.
AbcomoTtHbIi npuyacTHBI OO0OPOT M BapuaHTHI IEPEBOA.

Pa3BuTHe HaBBIKOB MepeBojia o Teme "MaTtepuanoBeneHue' .

4. O0beM y4eOHOMH JUCHHILINHBI

B 3aueTHBIX B akagem.
Bunet yueGHoii paboThl eIMHULIAX yacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 4,0 144
KonTakTHasi paboTa — ayiUTOPHbIE 3aHATHUS 1,78 64
[Tpaktuueckue 3ansatus (I113) 1,78 64
CamocrositesbHas padora (CP): 2,22 80
KonrtakTHas camocrositenbHas paboTa 922 0,4
CamocTrosiTenbHOEC U3YUYCHHUE PA3/IeTIOB JUCIIUILIMHBI ’ 79,6
Bua koHTpoJA:
3auer - -
B ToMm yuciie mo cemecTpam:
3 cemecTp
B 3aueTHBIX B akanem.
Bunsr yaeGHoiIt paboTh €IMHULIAX yacax
OO0mas Tpy10eMKOCTh JIMCHUILIUHBI 110 Y4eOHOMY IJIaHY 2,0 72
KonTakTHasi padoTa — ayIMTOpPHbIE 3aHATHSA . 0,89 32
[Tpaktryeckue 3anstus (I13) 0,89 32
CamocrositesabHas padora (CP): 1,11 40
KonrtaktHas camocrositensHas pabora 111 0,2
CaMocCTosTeTIbHOE U3YUCHUE PA3JICTIOB IUCITUTUTHHEI ’ 39,8
Bua koHTpoOJIA:
3auer - -
4 cemecTtp
B 3aueTHbIx B akanmem.
Bunst yae6Hoii paboTh eIMHULIAX qacax
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O0mas Tpy10eMKOCTb JUCIUILIHHBI 110 Y4eOHOMY IVIaHy 2,0 72
KonTakTHasi pa6oTa — ayIUTOPHbIE 3aHATHUS 0,89 32
[Tpaktuyeckue 3ansatus (I13) 0,89 32
CamocrositesbHas padora (CP): 1,11 40
KoHTtakTHas camocTosTenbHas pabora 111 0,2
CaMocTosTenbHOE U3YUEHUE Pa3/IeTI0B IUCIUTLINHBI ’ 39,8
Bua koHTpoOJIA:
3aver - -
B 3agerHbIX B actpon.
Bunsl yueOHoI paboThI €IMHULIAX yacax
OO0masi Tpy10eMKOCTb IMCUMILUIUHBI 10 Y4e0HOMY IJIAHY 4,0 108
KonrakTHasi paboTa — ayiUTOPHbIE 3aHATHUS 1,78 48
[Ipaktuueckue 3ansatus (I113) 1,78 48
CamocrositesbHas padora (CP): 2,22 60
KoHTtakTHas camocTosTenbHas pabora 922 0,15
CaMocTosTenbHOE U3YUYEHUE PA3/IeTIOB TUCIUTLIUHBI ’ 59,85
Buja koHTpOJIS:
3auer - -
B ToM umHciie o ceMecTpam:
3 cemecTp
B 3aueTHBIX B actpom.
Bunet yueGHoI paboTh eIMHULIAX yacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 2,0 54
KonrakTHas padoTa — ayAnTOPHBIE 3aHATHSA . 0,89 24
[Tpaktuueckue 3ansatus (I113) 0,89 24
CamocrositesbHas padora (CP): 1,11 30
KonrtakTHas camocTosTenbHas pabora 111 0,15
CamocrosaTenbHOE U3y9eHUE Pa3esioB JUCIUTUTHHBI ’ 29,85
Bua koHTpoJA:
3auer - -
4 cemecTp
B 3agerHbIX B actpon.
Bunsl yueOHoI paboThI eIMHUIIAX qacax
O0mas TpyA0eMKOCTb JUCIUILIHHBI 110 Y4eOHOMY IVIaHY 2,0 54
KonrTakTHas padoTa — ayANTOPHBIE 3aHATHS . 0,89 24
[Tpaktuueckue 3ansatus (I13) 0,89 24
CamocrositesbHas padora (CP): 1,11 30
KonraktHas camocrositenbHast pabora 111 0,15
CaMocTosATENbHOE U3YUYEHUE PA3AEIOB TUCIUIUINHBI ’ 29,85

Bua konTpoJn:

3auer

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIJIMHBI
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«I'pammarnka unoctpannoro s3pika» (61.B./1B.09.02)

1.0ea» aucHUNIMHBI - TPUOOpPETEHHE CTYIAEHTAMU OOIIeH, KOMMYHHUKATHUBHOM U
npoeCCUOHATbHON KOMIIETEHIIMK, YPOBEHb KOTOPBIX HA OTAEIBHBIX JTamax SM3bIKOBOM
MOATOTOBKM  MO3BOJISIET  WCIHOJB30BaTh  MHOCTPAHHBIM  SI3bIK  MPAKTUYECKH  Kak B
npodeccnoHabHON  (MMPOU3BOJCTBEHHOM ¥ HAYYHOH) NEATEIbHOCTH, TaK W I LeJeH
camo00pa3zoBaHusl.

2. B pe3yabTrare u3y4YeHHS] AMCUUILUIMHBI oOydawouuiics N0 mnporpamme
0akajlaBpUAaTAa J10JIKEeH .

Obnadamse cnenyromumu oomekynbTypabiMu (OK), obmenpodeccnonansubivu (OITK) u
npodeccuonanpHbiMU (I1K) komMneTeHIMAMY

CHOCOOHOCTBI0O K KOMMYHHUKAIlMM B YCTHOH W NHUCbMEHHOW (opMax Ha pPYCCKOM U
MHOCTPAHHOM SI3bIKAX JJISl PELIEHUS 3a]]a4 MEXJIMYHOCTHOTO M MEKKYJIBTYPHOT'O B3aUMOJICHCTBHS
(OK-5);

CIIOCOOHOCTBIO OCYHIECTBIIATH COOp MJAaHHBIX, W3Yy4aTb, aHAIM3UPOBATH W 0000IIaTh
HAYYHO-TEXHHUYECKYI0 MH(POPMALIMIO IO TEMATUKE MCCIECI0BaHUs, pa3pabOTKe U HCIIOIb30BaHHIO
TEXHUYECKOH  JOKYMEHTAI[MM, OCHOBHBIM HOPMAaTHUBHBIM JIOKYMEHTaM IO  BOIpOcCam
MHTEIUIEKTYaJIbHOH COOCTBEHHOCTH, TOATOTOBKE TOKYMEHTOB K IMATCHTOBAHMIO, O(POPMIICHHIO
Hoy-xay (ITK-2);

3HamMb.!

- OCHOBHBIE TpeOOoBaHUs HH()OPMALIMOHHON OE30MaCHOCTH;

- OCHOBHbIE IpHUEMBbl CcOOpa JaHHBIX, W3Y4YEHMs, aHaiu3a U OOOOLIEHHS Hay4HO-
TeXHUYECKOH WHGOpMalMu MO TEMaTUKE HCCIeIOBaHus, pPa3pabOTKH U  HCIOJIb30BaHUS
TEXHUYECKOH JTOKYMEHTALUU, IOJATOTOBKU JOKYMEHTOB K IaTEHTOBAHUIO, O(POPMIIEHUIO HOY-Xay;

- A3BIKOBYIO HOPMY U OCHOBHBIE (DYHKIIUHU SI3bIKA KaK CHCTEMBI,

ymemy:

- OCYILECTBJISATh KOMMYHHMKAIMI0O B YCTHOM M NHCbMEHHON (opMax Ha pPYyCcCKOM H
WHOCTPAHHOM  SI3bIKaxX JUIsl  peUIeHHs] 3a7ad  MEXJIUYHOCTHOTO U MEXKYJIbTYpHOTO
B3aNMO/ICHCTBHS,

- pewmarb CTaHJapTHbIE 3aJaud NPOPECCHOHATBHOM JIEeATENbHOCTH Ha OCHOBE
nH(popMalMOHHON U Oubnuorpadpuyeckoil KyJabTypbl €  NPUMEHEHHEM  MH(OPMAalMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH M C Y4YeTOM OCHOBHBIX TpeOOoBaHMN HH(POPMALMOHHOM
0e30IaCHOCTH;

61a0emn.

- OCHOBaMHM KOMMYHHUKAIIMU B YCTHON U MUCbMEHHOW popMax Ha HHOCTPAHHOM SI3bIKE IS
pelIeHns 3a/1a4 MEXJIMYHOCTHOTO M MEKKYJIBTYPHOTO B3aUMOJECHCTBHS,

- OCHOBHOM MHOSI3bIYHON TEPMHUHOJIOTHEN CIIEUAIBHOCTH,

- OCHOBaMH pedeprpoBaHUs U aHHOTHPOBAHUS JIUTEPATYPHI [0 CHEIUATBHOCTH.

3. Kpatkoe cogep:kanue AU CUUINIUHBI

Beenenme. IIpeamer u posib MHOCTpAaHHOrO s3blka. KpaTkue uCTOpHUYECKHE CBEICHUS
o0n3y4aeMoM s3bIKe. 3aJJaul U MECTO Kypca B IIOJATOTOBKE OakanaBpa TEXHUKH U TEXHOJIOTHH.

Pa3pen 1.

['pammaTHUecKre 0COOEHHOCTH U3y4aeMOro sI3bIKa:

JInuHble, TpUTSDKATENbHBIE M IpoydMe MecTOMMEHHMs. CIpspKeHHME TIJIarosia-cBSI3KH.
O6pazoBanue u ynorpedienne Gopm maccuBHOro 3aora. [Iopsok CI0B B MPEITIOKEHNH.

1.1.CpaBHeHME mOpsAIKa CIOB B aHIVIMMCKOM U PYCCKOM IpennoxkeHusx. IlepeBon
IIPOCTOTO MOBECTBOBATENBHOTO MPEI0KEHNS HACTOSIILEr0, OYAYIIEro U MPOLIEAIEro BPEMEHH.

OcoOeHHOCTH BONIPOCUTENbHBIX U OTPULIATENIBHBIX MPEIOKEHUH B pa3IMYHBIX BpeMeHax.

1.2. Bpemena Indefinite, Continuous. Urenue u repeBoj o teme "Xumus'.

Pazgen 2.

2.1. Bpemena rpymnn Perfect, Perfect Continuous (yrBepauTenbHbIie, BOIPOCUTEIILHBIE U
orpuuaresbHble Gopmbl). OCOOEHHOCTH yIOTpeOIeHNs BCHOMOTaTeNbHBIX IJ1aroJioB.

2.2.CrpanarensHslii 3an0r. TpyaHble ciiydan IepeBoia CTpaAaTesIbHOTO 3aJ10Ta.

Urenue u nepeBoa TeKCToB 1o Teme "Hayka u HaydHble MeTOABI". AKTUBU3ALIUS JIEKCUKU
MPOYUTAHHBIX TEKCTOB.
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2.3. IlpunaTrounble TPeaIOKEHHS.
[Tpunarounslie noiexanue.
IIpunaTouHbie cKkazyeMsle.
[Tpunarounsle onpenenuTeIbHbIE.

HpI/II[aTO‘IHBIG O6CTO$IT€JIBCTBCHHBI€, IpUAATOYHBIC JOITOJIHUTCIIBHBIC.

2.4. Tunsl yCIOBHBIX NPEIJIOKCHHM, TPaBUJIa 1 OCOOCHHOCTH MX MEPEBOJIA.

2.5. TlepeBon mTpemIOKEHUI € y4eTOM IMIpaBWJIa COTJIACOBaHUs BpemeH. [Ipsamas wu

KOCBCHHas pE€yb.

2.6. Paznuunbie QyHKIUU CYIIECTBUTEIHLHOTO B MPEIOKECHUU.

2.7. MonanpHEBI€E T1aroJbl.
Pa3nen 3.
3.1. Henuunele ¢hopMbl T1arosna.

NuduautuB (HeompenenenHass Qopma riarona). Ponp nHOUHUTHBA B NPEeNIOKEHUU H

BapHaHTHI NIEpeBO/Ia HA pyCCKUi A3bIK. [IpuyacTus u repyHIui.

3.2. UupuHUTHBHBIE 0OOPOTHI.
O6opoT AomnoiHeHne ¢ UHPUHUTHBOM.

3.3. O6opoT noaznexaiiee ¢ ”HOUHATUBOM. PaziuHbIe BapuaHTHI IIEPEBO/IA.

Tepmunosiorus o teme "Hanomarepuansr".
3.4. IlpugyacTHbIE OOOPOTHI.

AOCOTIOTHBIN MPUYACTHBIA 000POT U BapUAHTHI IEPEBOA.

4. O0beM y4eOHOMH JUCHHILINHBI

B 3aueTHBIX B akagewm.
Bunpl yaeOHOI paboThI CIIMHUIIAX Jacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 4,0 144
KonrakTHasi padoTta — ayquTOpHbIE 3aHATHS 1,78 64
[Ipaktuueckue 3ansatus (I113) 1,78 64
CamocrositesbHas padora (CP): 2,22 80
KonrtakTHas camocrositenbHas paboTa 922 0,4
CamocTosiTenbHOEe U3YUYECHHUE PA3/IeTIOB JUCIIUILIMHBI ’ 79,6
Bua koHTpoOJIA:
3auer - -
B ToM umHciie o ceMecTpam:
3 cemecTp
B 3aueTHBIX B akanem.
Bunsl yaeOHOM paboThI eIMHUIIAX yacax
OO0masi Tpy10eMKOCTb IMCUMILIUHBI M0 Y4eOHOMY IJIAHY 2,0 72
KonTtakTHas padora — ayIMTOpPHbIE 3aHATHSA 0,89 32
[Tpaktryeckue 3ansatus (I13) 0,89 32
CamocrositesbHas padora (CP): 1,11 40
KonrtaktHas camocrositensHast pabora 111 0,2
CaMocCTosTeIbHOE U3YUCHUE PA3JICTIOB TUCITUTUTHHEI ’ 39,8
Bua koHTpoOJIA:
3aver - -
4 cemecTtp
B 3aueTHbIx B akanmem.
Bunsl yueOHoI paboTh eIMHUIIAX qacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 2,0 72
KonTakTHas padora — ayIMTOpPHbIE 3aHATHSA . 0,89 32
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[Tpaktuueckue 3ansatus (I13) 0,89 32
CamocrositesbHas padora (CP): 1,11 40
KonraktHas camocrositenbHast pabora 111 0,2
CaMocTosTeTbHOE U3YUCHUE PA3/ICTIOB TIUCITUTUIMHEI ’ 39,8
Bua koHTpoOJIA:
3aver - -
B 3agernbIX B actpon.
Bunpl yaeOHoI paboThI €IMHULIAX yacax
OO0masi Tpy10eMKOCTb JMCUMILIMHBI 10 Y4e0HOMY IJIAHY 4,0 108
KonrakTHas paGoTa — ayAnTOPHBIE 3aHATHS . 1,78 48
[IpakTuueckue 3ansatus (I113) 1,78 48
CamocrositesibHas padora (CP): 2,22 60
KoHTtakTHas camocTosTenbHas pabora 922 0,15
CaMocTosTenbHOE U3YUEHUE Pa3AeOB AUCIUTIIHHBI ’ 59,85
Buja koHTpOJIS:
3aver - -
B ToM umciie mo cemecTpam:
3 cemecTp
B 3aueTHbIX B actpoH.
Bunet yueGHoii paboThl eIMHULIAX yacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 2,0 54
KonTakTHasi paboTa — ayiUTOPHbIE 3aHATHUS 0,89 24
[Tpaktuueckue 3ansatus (I113) 0,89 24
CamocrositesbHas padora (CP): 1,11 30
KonTakTHas camocrositensHas paboTa 111 0,15
CamocrosTenbHOE U3Y9eHUE Pa3esioB JUCIATUTHHBI ’ 29,85
Bua koHTpoOJA:
3auer - -
4 cemecTp
B 3agerHBIX B actpon.
Bunel yue6HoI paboThl eANHULAX yacax
OO01masi Tpy10eMKOCTb IMCUMILIUHBI 0 Y4eOHOMY IJIAHY 2,0 54
KonrTakTHas padoTa — ayANTOPHBIE 3aHATHS . 0,89 24
[Tpaktuueckue 3ansatus (I13) 0,89 24
CamocrositesbHas padora (CP): 1,11 30
KonraktHas camocrositenbHast pabora 111 0,15
CaMocTosATENbHOE U3YUYEHUE PA3AEIOB TUCIUILIMHBI ’ 29,85

Bua koHTpoOJIA:

3auer

4.5. IlpakTukn
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AHHOTanus padoyeil nporpaMMbl Y4eOHON NPAKTHKH: NPAKTHKH M0 NOJYYCHUIO
NePBUYHBIX NPO(decCHOHAILHBIX YMEHUI M HABLIKOB, B TOM YHcJje NePBUYHbIX YMEHUI H
HABBIKOB HAYYHO-HCCJIEI0BATENbCKOM aesaTeabHocTH (52.B.01(Y))

1. Ileap y4yeOHOW NPAKTHUKH. MNPAKTHKH 1O TNOJYYEHHI) TEPBHYHBIX
npodeccuoHAIBLHBIX YMEHUIl H HABHIKOB, B TOM YHCJ€ NMEPBUYHBIX YMEHUIl M HABBIKOB
HAYYHO-MCCJIe0BATeIbCKON [1eSITeIbHOCTH — T[OJIy4eHHE OOy4yarouuMmcsl TepBUYHBIX
npoecCHOHALHBIX YMEHUW M HABBIKOB IYTEM CaMOCTOSITEIIBHOTO TBOPYECKOTO BEHITIOJHEHUS
3aJ1a4, MOCTABJIEHHBIX IPOTPAMMO MPAKTUKU.

2. B pe3yabTaTe NpoOXOxKIeHUs] y4eOHOW NPAKTHKHU: NMPAKTHUKH MO0 MOJYYEHHI)
NepBUYHBIX NPOJecCHOHAIBLHBIX YMEHUH U HABBIKOB, B TOM YHCJIe NePBUYHBIX YMEHUIl H
HABBIKOB HAYYHO-HCCJIE0BATEIbCKON /IeATEJIHLHOCTH O00y4Yaloummiicssi mo mnporpamme
0akajlaBpUAaTAa J10JIKeH

Obnadams cnenyromumu o0mekynbTypabiMu (OK), obmenpodeccnonansabivu (OIIK) u
npodeccuonanbabiMU (I1K) komMneTeHITUAME

CIIOCOOHOCTBI0O K KOMMYHHUKAIIMM B YCTHOH W THUCBMEHHOW (QopMax Ha PYCCKOM H
WHOCTPAHHOM SI3BIKAX JJIS PELICHUS 3a]]a4 MEeXIMYHOCTHOTO M MEKKYJIBTYPHOTO B3aUMOJICHCTBHS
(OK-5);

CIIOCOOHOCTBIO pabOTaTh B KOJUIGKTHBE, TOJEPAHTHO BOCIHPHHMMAS COLIMAJbHbIE,
ATHUYECKHE, KOH(PECCHOHANBHBIC U KYIbTypHbIC pasnunuus (OK-6);

CIIOCOOHOCTRIO K cCaMOOpraHu3aliuy U camoobpasosanuio (OK-7);

CIOCOOHOCTBIO PeIIaTh CTAaHAAPTHBIE 3a/1a41 TPOPECCHOHATBHON ESTETLHOCTH Ha OCHOBE
uHpopMaMoHHOW u  OubnIHorpaduyeckoil KylIbTypbl € MNpUMEHEHHEM HWHGOPMaIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJOTHMH M C YYE€TOM OCHOBHBIX TpeOOBaHWN HH(POPMAIIMOHHOMI
6e3omacHoctu (OITK-1);

CIOCOOHOCTBIO MCIIONIB30BaTh B MPO()ECCHOHAIBHON JESITEIBbHOCTH 3HAHUS O TOJXO0MaX U
METOAAaX MOJYYCHHUsI PE3ylIbTaTOB B TEOPETUUYECKHX M HKCIIEPHUMEHTAIBHBIX HCCIIEIOBAHUIX
(OIIK-2);

TOTOBHOCTBIO NMPUMEHATh (PYHIAMCHTAILHBIC MaTEMAaTHYECKHUE, CCTECTBCHHOHAYYHBIC U
00IIIeMHXEeHEPHBIE 3HAHUS B TpodeccroHanbHoi aestenbHocTh (OITK-3);

CIOCOOHOCTBIO ~ MCTIOJB30BAaTh  COBPEMEHHBIE  HMH(GOPMAIIMOHHO-KOMMYHHKAIIMOHHEIE
TEXHOJIOTHH, T100albHbIe HH(POPMAIIMOHHBIE PECYPCHI B HAYYHO-UCCIIE0BATEIHLCKOM U pacyeTHO-
AHAJIMTUYECKOM JISSITEIBHOCTH B 00JIACTH MaTepuanoBeieH s U TexHonorun marepuainos (TTK-1);

CIIOCOOHOCTBIO OCYIIECTBIATH COOp JaHHBIX, W3y4aTh, aHAIM3UPOBaTh U 00001IATH
HAYYHO-TEXHHUYECKYI0 WH(POPMAILIHIO TI0 TEMATHUKE MCCIIECIOBAHNUs, pa3pabOTKe U HCIIOIB30BAHHIO
TEXHUYECKOM  JOKYMEHTAllMM, OCHOBHBIM HOPMATHBHBIM JIOKyMEHTaM [0  BOMpPOCaM
WHTEIJUIEKTYaJIbHOH COOCTBEHHOCTH, TOATOTOBKE TOKYMEHTOB K IMATCHTOBAHHIO, O(POPMIICHHIO
Hoy-xay (ITK-2);

3HAMb:

— TOpANOK OpTraHW3allH, IUIAHWPOBAaHUS, TIPOBEICHUS ¢ OOECIEYCHUs Hay4dHO-
HCCIIEIOBATEILCKUX PA0OT C MCIOIB30BAHNEM COBPEMEHHBIX TEXHOJIOTHIA,

— TIOPSAJOK OpPTaHU3AINH, ITIAHUPOBAHUS, TIPOBEIECHIS U 00ecTieueHHs: 00pa3oBaTeIbHON
JeSTeIbHOCTH T10 MPOQUITI0 U3ydaeMOi MporpaMMbl OakagaBpHara.

ymemuy:

— OCYILECTBJIATh MOUCK, 00pabOTKYy M aHAJIW3 HAy4YHO-TEXHUYECKOW HH(OpManuu Mo
npoduITio MPOHACHHON MPAaKTUKH, B TOM YHUCIIE ¢ puMeHeHueM Internet-texnomnoruii;

enaoems:

— CIIOCOOHOCTBIO M TOTOBHOCTBHIO K HCCIIEOBATEILCKOW NEATEIFHOCTH IO TPOQIITIO
M3y4aeMol mporpamMMbl OakaaaBpHara,

— METOJOJOTUYECKUMH TOJIXOJaMU K OpTraHU3allud HAay4YHO-HCCIEAOBATEIbCKON U
00pa3oBaTeNbHON e TETHHOCTH.

3. Kparkoe coaep:kaHue y4eOHOM MPAKTHKH. MPAKTHKH MO MOJYYEHUI0 MEePBUYHBIX
npodeccHoHAILHBIX YMEHHIl M HABBIKOB, B TOM YHCJ€ NMEPBUYHBIX YMEHUIl W HABBIKOB
HAYYHO-HMCCJIeI0BATEIbCKOM 1eATeJIbHOCTH
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VY4yeOHas mMpakTHKa BKIIOYAET HTAlbl O3HAKOMIIEHUS! ¢ METOIOJIOTMYECKUMH OCHOBAMHU U
MPAKTUYECKOTO0 OCBOCHMSI MPUEMOB OpraHHU3alliM, IJIAHUPOBAHUSA, MPOBEICHUS U 00eCreYeHHUs
HAYYHO-HMCCIIEI0BATEIbCKON U 00pa30BaTEIbHOM AEATEIIEHOCTH, O3HAKOMIICHUS C JESITEIHbHOCTHIO
00pa3oBaTeNbHbIX, HAay4YHO-HCCIEAOBATEIbCKUX U MPOEKTHBIX OpraHu3aluil Mo MNpoQuIIo
M3y4aeMo# porpaMMbl OakaiaBpuara.

KonkpeTtHoe conepkanue yueOHOU MPaKTUKU OMNpeAessieTcs HHANBUAYAIbHBIM 3aJJaHHEeM
oOyyaromerocsi ¢ y4éToM HHTEPECOB M BO3MOXKHOCTEH Kadenpbl WM OpraHu3alyy, TAe OHa
npoBoAuTcs. MHIuBUIyanbHOE 3aJaHue pa3padbaThIBacTCsl MO MPOPUII0 U3Yy4aeMON MPOrpaMMbl
OakanaBpuaTa ¢ y4ETOM TEMBI BBITYCKHOW KBAJTHM(PHUKAIIMOHHON paboTHI.

4. OObeM y4eOHOH NPAKTHKU. TPAKTHKH 10 TOJYYEeHUI0 TEePBHYHBIX
npogeccCHOHAIbHBIX YMEHHUIl M HABBIKOB, B TOM 4HCJ¢ NePBHYHbIX YMEHHIl M HABBIKOB
HAYYHO-HCCJIeI0BATEIbCKOM 1eSITeJIbHOCTH

B 3aueTHBIX B akanmewm.

Buner yueGHoi paboTh eAMHUIIAX yacax
O0mas TpyA0eMKOCTb NPAKTHKH M0 Y4eOHOMY IJIAHY 2,0 72
KonrakTHasi paboTa — ayiUTOPHbIE 3aHATHUS 0,89 32
[Tpaktrueckue 3ausatus (I113) 0,89 32
CamocrositesibHas padora (CP): 1,11 40
KonTakTHas camocrositenbHas padoTa 111 0,4
CamocrosiTenbHOe OCBOCHUE 3HAHUHM, YMEHUM U HaBBIKOB ’ 39,6
Bua koHTpOJIA:
3ayer ¢ OLlEHKOI - -

B 3aueTHbBIX B actpom.

Bunsr yaeGHoiIt paboTh SAMHUIIAX yacax
O0mas TPyA0eMKOCTh NPAKTHKH M0 Y4eOHOMY IIAHY 2,0 54
KonrTakTHas paGoTa — ayinTOpHbIE 3aHATHUS 0,89 24
[Tpaktuyeckue 3ansatus (I13) 0,89 24
CamocrositesbHas padora (CP): 1,11 30
KonrakTHas camocTosTenbHas pabora 111 0,15
CamocrosTenbHOe OCBOSHUE 3HAHUM, YMEHUI U HaBBIKOB ’ 29,85
Bua koHTpoOJA:
3ayer ¢ OLEHKOI - -

AHHOTanus padoueii nporpammebl [Ipon3BoICTBEHHO MPAKTHKH: HAYYHO-
ucciaenoBaresibekoii padorsl (b2.B.02(H))

1. eab nNpoM3BOACTBEHHOH NPAKTHKU: HAYYHO-HUCCJIEJ0BATEJIbCKON PpadoThbl —
(dbopMupoBaHHE HEOOXOJUMBIX KOMIIETCHIIMN NJIsi OCYIIECTBICHHS] HAay4YHO-HCCIEA0BATEIHCKOM
NEATeIbHOCTH 10 HampapiieHuio moarotoBku 22.03.01 — «MarepualioBeZicHHE W TEXHOJOTHHU
MatepuanoBy mpopuns «MaTepuaaoBeleHHE M TEXHOJIOTUHM HAHOMATEPHUAIOB MU HAHOCHCTEM)
MOCPENICTBOM  IJTAHWPOBAHUS W OCYIIECTBIICHUS DKCIIEPUMEHTAIBHOW JIEATEIFHOCTH Ha
OCHOBAaHUU W3YYCHHBIX AWCIMILINH, B TOM YHUCIE CHEIHAIBHBIX, U CAMOCTOATEIHHO H3y4EeHHOU
uH(pOpMaLNH.

2 B pe3yabraTe TPOXOKAEHHUS] NPOU3BOACTBEHHOH  TNMPAKTUKH.: HAYYHO-
HCCJIeI0BATEIbCKOM PadoThl 00yUYaKOIIUiics M0 MporpaMMe 0aKaJaBpUAaTa J0JIKEH:

Obnaoams crnenyromumu o0mekynsTypHbiMu (OK), ob6menpodeccuonanbapivu (OIIK) u
npodeccuonanbubiMu (I1K) komnereHuuaMu:
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CHOCOOHOCTBI0O K KOMMYHHUKAIlMM B YCTHOW W NHUCbMEHHOW (opMax Ha pPYCCKOM U
MHOCTPAHHOM SI3bIKAX JJISl PELIEHUS 3a[1a4 MEXIMYHOCTHOTO U MEKKYJIBTYPHOI'O B3aUMOICHCTBUS
(OK-5);

CIOCOOHOCTBIO paboTaTh B KOJUIEKTHBE, TOJEPAHTHO BOCHPUHUMAs COLUANIbHBIE,
ATHUYECKHUE, KOH(ECCHOHANIbHBIE U Ky IbTypHbIe pasnuuus (OK-6);

CIOCOOHOCTBIO K CaMOOpraHu3aiy u camooopasosanuio (OK-7);

CHOCOOHOCTBIO PEIIaTh CTAaHAAPTHBIE 3a/1a41 TPOPECCHOHATBHOM e TEIFHOCTH Ha OCHOBE
nHpopManMoHHOM u Oubmuorpaduueckol KyJIbTyphl € TPUMEHEHHEM HH(GOPMAIIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH M C YYETOM OCHOBHBIX TpeOoBaHMN WH(POPMALMOHHOM
6esonacuoctu (OITK-1);

CHOCOOHOCTBIO MCIOJIb30BaTh B MPO(ECCHOHANIBHON NEATEILHOCTH 3HAHUS O MOJIX0AaX H
METOJIaX TMOJYyYEHUS pPe3yJbTaTOB B TEOPETHUYECKHX U SKCIEPUMEHTAIBHBIX HCCIEeIOBAHUSIX
(OIIK-2);

TOTOBHOCTBIO NPUMEHATh (PYyHIAaMEHTAJIbHbIE MaTEMaTHUECKHUEe, €CTECTBEHHOHAY4YHbIE U
o0IIenHKeHepHbIe 3HaHUS B TpodeccroHabHoM aestenbHocth (OIMK-3);

CIIOCOOHOCTBIO  HCIIOJIB30BaTh COBPEMEHHbIE HMH(DOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE
TEXHOJIOTUH, TI100aIbHbIe HH()OPMAIIMOHHBIE PECYpPChl B HAYYHO-HCCIIEI0BATEIBCKON U PaCYeTHO-
AHAJIMTUYECKOM JIESITEIBHOCTH B 00JIaCTH MaTepuanoBeieH st U Texuonoruu marepuanos (ITK-1);

CIOCOOHOCTBIO OCYHIECTBIISITH COOp JaHHBIX, H3ydaTh, aHAIM3WPOBAaTh M 0000maTh
HAyYHO-TEXHUUYECKYI0 MH(POPMAIIUIO MO TEeMaTUKE UCCIIEOBAHUS, Pa3pabOTKEe U HUCIOJIb30BAHUIO
TEXHUYECKOH  JIOKyMEHTAllud, OCHOBHBIM HOPMATHBHBIM JOKYMEHTaM IO  BOIPOCaM
MHTEJUJIEKTYallbHOM COOCTBEHHOCTH, MOATOTOBKE JOKYMEHTOB K MATEHTOBAHUIO, O(POPMIICHUIO
Hoy-xay ([TK-2);

TOTOBHOCTBIO HCIIOJI30BaTh METOJbl MOJICIMPOBAHUS TMPU TMPOTHO3UPOBAHUU U
ONTUMH3AIMHA TEXHOJOIMYECKHX TIPOLIECCOB M CBOIMCTB MaTepHajloB, CTaHAAPTH3AIMUA |
ceprudukaimu Marepuainos u mnporeccos (I1K-3);

CIIOCOOHOCTBIO HCHOJNIB30BaTh B UCCIEJOBAHMSIX U pacyeTax 3HaHUSA O MeEToJax
WCCIICIOBAHMsI, aHalN3a, IUArHOCTUKA M MOJEIMPOBAHUS CBOWCTB BEHIECTB (MaTepHasoB),
(bu3MUeCKUX M XHMHUYECKUX TMpoIleccax, MPOTEKAIOMIMX B MarepHalaX Mpyd UX TMOJIyYCHHH,
obpadotke u momuduxanuu (I1K-4);

TOTOBHOCTBIO BBIMONHITh KOMIUIEKCHBIE HCCIIEJIOBAHMS M UCIBITAHUS TPH H3y4YECHUH
MaTepUaJIOB W W3ACTHHA, BKIIOYas CTaHIAPTHBIE W CEPTH(PHUKAIMOHHBIE, MPOIECCOB UX
pOM3BOCTBA, 00paboTku U Moaudukanuu (ITK-5);

CIIOCOOHOCTBIO HCIIONIB30BaTh HAa MPAKTUKE COBPEMEHHBIC TPEJICTABICHUS O BIUSHUH
MHUKpPO- W HAHO-CTPYKTYphl Ha CBOMCTBa MaTepHalioB, WX B3aUMOJEHCTBUU C OKPYXKaIOIIEH
cpenoid, moysimu, yactuiiamMu 1 usinydeHusmu (I[1K-6);

CHOCOOHOCTBIO BBIOMpATh W TPUMEHATH COOTBETCTBYIOLIME METOABI MOJAEIMPOBAHUS
bu3MUECKUX, XUMUYECKUX B TeXHOIorn4eckux mporeccos (ITK-7);

TOTOBHOCTBIO HCHOJHITh OCHOBHBIE TPeOOBaHMS AEIONPOU3BOACTBA NMPUMEHHUTEIBHO K
3alUCsM W TMPOTOKOJIaM; O(QOPMIISITh TPOEKTHYIO W pabodyr0 TEXHHYECKYIO JOKYMEHTAIUIO B
COOTBETCTBUH C HOPMAaTUBHBIMU jJIoKymMeHTamu (I1K-8);

TOTOBHOCTBIO YYacTBOBAaTh B Pa3pabOTKE TEXHOJOTWYECKHX IPOIECCOB MPOU3BOJCTBA H
00pabOTKH MOKPHITUI, MAaTePUAIOB U U3JETUI U3 HUX, CHCTEM YIPABIEHUS TEXHOJIOTUYECKUMU
nporeccamu (ITK-9).

3. Kpatkoe cojep:kaHue NPOU3BOJCTBEHHON NMPAKTHKH: HAYYHO-HCCIe0BATE]bCKOI
padoThI

B mporecce ocBoeHMs TUCIUIIIMHBI 00YYaIONIMICS JOJKEH MOATOTOBUTD U MPEACTAaBUTh K
3alUTe HaydyHO-HccleaoBarenbckyo padory (HUP), BeimonHeHHyr0o Ha COBPEMEHHOM YPOBHE
pa3BUTUS HAYKH U TEXHUKH U COOTBETCTBYIOIIYIO BBIOPAaHHOMY HANpPaBIEHUIO TMOJATOTOBKU H
nporpaMMe oOy4eHus.

B npencraBnennoi k 3ammure HUP nomkHB MOMy4YuTh pa3BUTHE 3HAHUS W HABBIKH,
MOJTyYeHHbIE OOYyYaroIMMCsl TIPH OCBOCHHWM TPOTpaMMbl OakangaBpuara, B TOM YHCIE IIPH
M3YYCHHH CHeNMaNbHBIX auciuruivH. [IpeacraBnennas k 3amute HUP nomkHa comepxarbs 00630p
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JIUTCPATypPhbl, OMUCAHUC HCIIOJIb30BAHHLIX MATCPpUAJIOB U MCTOAOB HCCJIICIOBAHUSA, TOJTYUCHHBIC

SKCIIEPUMEHTAJIbHBIE PE3YIbTaThl U BBIBOJBI IO padoTe.

4. OobeMm l'lpOH3B0)ICTB6HHOﬁ MPAKTUKH: Hay‘lHO-HCCHeI[OBaTeJIbCKOﬁ paﬁ()TI)I

B 3aueTHBIX

Buapl yue6HOM paboThI J—— B akanmem. yacax
O011asi TPY10€eMKOCTh MPAKTHKH N0 Y4eOHOMY IJIAHY 6,0 216
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHA: 2,67 96
[Tpaktrueckue 3ansatus (I1p): 2,67 96
CamocrosiTtesibnas padora (CP): 3,33 120
KonraktHas camocrositenbHast pabora 333 0,8
CaMocTosITeIbHOE OCBOSHUE 3HAHUI, YMEHUI U HaBbIKOB ’ 119,2

Bua konTpoJs:

3a4deT ¢ OLEHKOM

B ToM umciie o cemecTpam:

7 cemecTp
O0mas Tpy/10eMKOCTh NPAKTHKH 110 Y4eOHOMY IJIAHY 4,0 144
KonrakTHasi pa6oTa — ayTuTOPHbIE 3aHSITHSI: 1,78 64
[Tpaktrueckue 3ansarus (I1p): 1,78 64
Camocrositesibaas padora (CP): 2,22 80
KoHTtakTHas camocTosTenbHas pabora 222 0,4
CamocTosTeIbHOE OCBOCHUE 3HAHUHN, YMCHUN M HABBIKOB ’ 79,6

Bua koHTpOJIA:

3a4yer ¢ OLEHKOM

8 cemecTp
OO0masi Tpy10eMKOCTh NPAKTHKH M0 Y4e0HOMY ILUIAHY 2,0 72
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 0,89 32
[Tpaktrueckue 3ansatus (I1p): 0,89 32
CamocrositesbHas padora (CP): 1,11 40
KonrtaktHas camocrositenbHas paboTa 111 0,4
CaMocTOsITENIbHOE OCBOSHUE 3HAHUI, YMEHHUI U HABBIKOB ’ 39,6

Bua konTpoJs:

3a4yer ¢ OLEHKOM

Bunsl yueOHol paboThl

B 3aueTHBIX

B actp. yacax

eIMHUIIAX
O0mas TpyA0eMKOCTh NPAKTHKH 110 Y4eOHOMY IIAHY 6,0 162
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 2,67 72
[Tpaktuyeckue 3anstus (I1p): 2,67 72
Camocrositesbnas padora (CP): 3,33 90
KonrtakTHas camocrositenbHas paboTa 333 0,6
CaMocTosiTenbHOE OCBOEHUE 3HAHUI, YMEHHI U HaBbIKOB ’ 89,4

Bua konTpoJs:

3a4yeT ¢ OLEHKOM

B TOoM umnciie o cemecTpam:

7 cemecTp
OO6mas TPy10eMKOCTh MPAKTHKH 10 YIeOHOMY IJIaAHY 4,0 108
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 1,78 48
[Tpaktuyeckue 3austus (I1p): 1,78 48
CamocrosiTtesnnast padora (CP): 2,22 60
KonrtaktHas camocrositenbHas pabora 222 0,3
CamocrosiTenbHOE OCBOCHUE 3HAHUM, YMEHUW U HaBBIKOB ’ 59,7

Bua koHTpoOJIs:

3a4er ¢ OLEHKOM

8 cemecTp
OO0uasi TPy10€eMKOCTh NPAKTHUKH M0 Y4€OHOMY ILUIAHY 2,0 54
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHSL: 0,89 24
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[Tpaktuyeckue 3austus (I1p): 0,89 24
CamocrositesbHas padora (CP): 1,11 30
KonTaktHas camocrositenbHas paboTa 111 0,3
CaMocTosITeIbHOE OCBOSHUE 3HAHUI, YMEHUI U HaBbIKOB ’ 29,7
Buja koHTpOJIS: 3ader c oneHkoM

AHHOTanus padoyeil nporpammbl IIpoU3BOICTBEHHOH NPAKTHKH: TEXHOJIOTHYECKOM

npakTuku (52.B.03(II))

1. Heqb npou3BOACTBEHHOH MPAKTHKH: TEXHOJOTMYeCKOil NMPAKTUKH — TOJIy4YCHHE
npodeccuoHabHBIX ~ YMEHUH U ombiTa  NpodEecCHOHAIbHOW  JIEATENbHOCTH  IYyTEM
CaMOCTOSITETbHOT'O TBOPYECKOTO BHITIOJIHEHUS 33/1a4, TOCTABICHHBIX MPOTrPaMMON IPAKTUKH.

2. B pe3yiabTare npoxo:IeHUs NPOU3BOJACTBEHHOW NPAKTHKHU: TEXHOJIOTHYECKOi
NPaKTHKHU 00y4yaoummiics o nporpaMme 0aKkajJiaBpuara J10JKeH |

Obaadams cnenyromumu oomekynbTypHbiME (OK), obmenpodeccuonanbapiMu (OITK) u
npodeccnonansubivu (I1K) KoMneTeHIASIMH:

CIIOCOOHOCTBI0O K KOMMYHHUKAIIMM B YCTHOM W MUCBMEHHOW QopMax Ha PYCCKOM H
WHOCTPAHHOM SI3bIKaX ISl PEHICHUS 3a7ad MEXIMIYHOCTHOTO M MEXKYJIbTYPHOTO B3aMMOACHCTBUS
(OK-5);

CIOCOOHOCTBIO paboTaTh B KOJUIEKTHBE, TOJEPAHTHO BOCIPHUHUMAs COLMANIbHBIE,
ATHUYECKHUE, KOH(ECCHOHAIbHBIE U KYIbTypHbIC pasnuuus (OK-6);

CIOCOOHOCTRIO K cCaMOopraHu3aiuu u camooopasosanuto (OK-7);

TOTOBHOCTBIO IOJIb30BATbCS OCHOBHBIMH ~ METOJAaMHU  3allUThl MPOU3BOACTBEHHOTO
MepCOHaja U HACeJIEHUs] OT BO3MOXHBIX MOCIEICTBHIA aBapuii, KaracTpod, CTUXHIHBIX OeJCTBHIA
(OK-9).

CIIOCOOHOCTBIO PelllaTh CTAHIAPTHBIE 33/1a4U NPOPECCUOHANBHOMN AESITEIbHOCTH HA OCHOBE
nHPOPMAIMOHHON ¥ OuOimorpaduyeckoil KyabTypel € TOpPUMEHEHHEM HWH(GOPMAIMOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJOTHMM M C YYeTOM OCHOBHBIX TpeOOBaHHN HHPOPMAIIMOHHOM
oe3omacHoctu (OITK-1);

CIOCOOHOCTBIO COYETATh TEOPHUIO U MPAKTUKY JUIS pellieHus HHkeHepHbIx 3anad (OITK-4);

CIIOCOOHOCTBIO OCYHIECTBIIATH COOp JaHHBIX, H3y4aTb, aHAJIM3UPOBaTh U 00001IaTh
Hay4YHO-TEXHMUYECKYI0 MH(POPMALIMIO IO TEMATUKE HCCIEI0BAHUs, pa3paboTKe U HCIIOIb30BaHUIO
TEXHUYECKOH  JIOKyMEHTAIlMd, OCHOBHBIM HOPMAaTHBHBIM JOKYMEHTaM TI0  BOIMPOCaM
MHTEJUIEKTYaJbHONH COOCTBEHHOCTH, IMOATOTOBKE JIOKYMEHTOB K MATEHTOBaHMIO, O(POPMIICHHIO
Hoy-xay ([TK-2);

TOTOBHOCTBIO BBINOJHATh KOMIUIEKCHBIE MCCIEOBAHUS W HCHBITAHUS TPU H3YYEHHUH
MaTepUaIOB W M3ACTHHA, BKIIOYAs CTaHJAPTHBIE H CEPTUGHUKAIMOHHBIE, MPOIECCOB HX
npou3BOJCTBa, 00paboTku U Moaupukanuu (I1K-5);

CIIOCOOHOCTBIO OIICHMBAaTh KaueCTBO MAaTE€pPHAIOB B IPOM3BOJCTBEHHBIX YCIOBUSAX Ha
CTaJIMU OMBITHO-NIPOMBIIIIEHHBIX UcTbiTaHui 1 BHeapenus (ITK-10);

CIOCOOHOCTBIO TIPUMEHSATH 3HAHUS 00 OCHOBHBIX THIIAX COBPEMEHHBIX HEOPTaHMUYECKUX H
OpPraHMYECKUX MaTepualioB, MPHUHIMIAX BHIOOpPAa MaTepHaloB JUIs 3aJaHHBIX  YCIIOBHMA
OKCIUTyaTaliil C YYEeTOM TpPEOOBAaHWHA TEXHOJOTHYHOCTH, IKOHOMHYHOCTH, HAJEKHOCTH W
JI0JTOBEYHOCTH, JKOJOTMYECKMX IIOCIEACTBUH HX NPUMEHEHHS MNP HPOEKTUPOBAHUU
BBICOKOTEXHOJIOTHYHBIX TiporieccoB (ITK-11);

TOTOBHOCTBIO paboTaTh Ha OOOPYJOBAaHMU B COOTBETCTBHUHM C MpaBHJIAMH TEXHHKH
0€301MacHOCTH, MPOU3BOJICTBEHHOW CAHUTApPHH, MOXKAPHOM 0€30MacCHOCTH U HOPM OXpaHbI Tpya
(TIK-12);

CIOCOOHOCTHIO UCTIONB30BaTh HOPMAaTUBHBIE U METOINYECKHE MAaTEPHAIIBI JUIST TTOITOTOBKH
u opopMIIeHHS TEXHHYECKMX 33JaHUN Ha BBIOJHEHWE W3MEPEHUll, MCIBITAaHUH, HAy4YHO-
HCCIIeIOBATEIbCKUX U OMBITHO-KOHCTPYKTOpCKUX padot (ITK-13);

TOTOBHOCTBIO  HCIOJBb30BaTh TEXHWYECKHE CpEICTBA H3MEPEHHUs M KOHTPOJ,
HEOOXOJMMBIC TIPH CTAHAAPTHU3ANNN U CEPTUPHUKAIMHA MaTEPUAIOB U MpPOIeccax MX MOIY4YeHHS,
UCTIBITaTENILHOTO U MPOU3BOACTBEHHOTO 000pynoBanus ([1K-14);
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CHOCOOHOCTBIO OOecreunBaTh APPEKTUBHOE, SKOJOTUYECKH M TEXHMYECKH Oe30IacHoe
NPOU3BOJCTBO Ha OCHOBE MEXAHW3AlMM W aBTOMATH3allMU IIPOM3BOJACTBEHHBIX MPOLECCOB,
BbIOOpa M JKCIUTyaTallii 00OpYJOBAaHUS M OCHACTKH, METOJOB M MPHEMOB OPraHMU3alUU TpyAa
(TIK-15);

CHOCOOHOCTBIO HCHOJB30BaTh Ha MMPOU3BOACTBEC 3HAHHA O TPAJUIUOHHLIX W HOBBIX
TEXHOJIOTHYECKUX MPOIECCaX W OIepalusX, HOPMATHBHBIX W METOAWYECKHX MaTepHaliaX o
TEXHOJIOTUYECKOW TIOATOTOBKE IIPOM3BOJICTBA, KAueCTBE, CTaHIAPTH3ALUU U CepTU(UKAIMU
U3JICNUIi ¥ IPOLIECCOB C AJIEMEHTaMH 3KOHOMU4eckoro ananu3za (I1K-16);

CIIOCOOHOCTBIO ~ HCHOJNB30BaTh B NPO(PECCHOHAIBHOM  JIEITENbHOCTH  OCHOBBI
HNPOCKTHPOBAHUSI TEXHOJOTHYECKUX IIPOLIECCOB, Pa3pabOTKU TEXHOJIOTMYECKOH JOKYMEHTAIHH,
pacuC€ToB MU KOHCTPYUPOBAHUA ;[eTaﬂeﬁ, B TOM 4YHUCJIIC C HCIHOJb30BAHUCM CTaHAAPTHBIX

nporpammHubix cpeacts (ITK-17);
3HAMYb!

— TOIXOABl K OpraHu3allid W IUTAHWPOBAHHUIO HAYyYHO-HCCIIEIOBATEIBCKOW PabOTHI,
OTIBITHO-KOHCTPYKTOPCKOM W MPOU3BOJICTBEHHOM JEATEIBHOCTH MO MNPOGMII0 HPOrpaMMBbI

OakanmaBpuaTa
ymems:

— BBIIOJHATH IIOMCK, 00pa0OTKy, aHAlW3 M CHUCTEMaTH3alMI0 HayYHO-TEXHUYECKOU
nH(pOpPMAINY, OCYIIECTBISATh BHIOOP METOAMK M CPEICTB PEUICHUs 3a]ad, MOCTaBJICHHBIX

MIPOrpaMMOil MMPAKTHKH;
enaoemn:

— npueMamMu pa3paOOTKU IUIAHOB U MPOTPaMM MPOBEACHUSA TEXHUYECKHUX Pa3pabOTOK U

HUCIIBITAaHUH.

3. KpaTkoe coaepkanue Npou3BoACTBEHHON NMPAKTHUKHA: TEXHOJIOTHYeCKOH MPAKTHKH
3akperieHue TEOPETUYECKUX 3HAHHWM, MOJYyYEHHBIX OOYYaIOIIMMUCA NpU HIyYECHUH

IIporpaMMsbl OakajgaBpHara.

HonyquI/Ie 06y‘laIOIJ_II/IMI/IC$I INPAaKTUYCCKUX HABBIKOB II0 OpraHU3allikd KW BBIITOJIHCHHUIO
HCCICA0BATCIIBCKUX U IPOCKTHBIX pa60T, B pa60Te B COCTaBE KOJUICKTHBA UCIOIHHUTEIICH.

PazButue y 06y11a10u114xc;1 HaBbBIKOB HaquO-HCCHeILOBaTeHLCKOﬁ ACATCIIBHOCTH.

4. O0beM HpOI/I3BOI[CTBeHHOﬁ IMPAKTUKH: TEXHOJOTH4YeCKOM IMPaKTUKH

Bunsr yaeGHoi paboTh O0beM
B 3auetHBIX B akanem.
eIMHHIIAX gacax

OO0mas Tpy10eMKOCTb JHCHUILIHHBI 110 y4eOHOMY 3,0 108
TUIAHY

AyauTOpHBbIE 3aHATHSA: 1,78 64
CamocrositesbHas padora (CP): 1,22 44
CaMocTosTenbHOE OCBOEHUE 3HAHUI, YMEHU U 0,72 26
HABBIKOB M0 MPOrpaMMe TEXHOJIOTHYECKOM MPaKTUKH

IToaroroska oruera 0,5 18

Bua HTOroBOro KOHTpOJIS: 3a4eT / IK3aMeH

3a4yeT ¢ OLEHKOM

Bunsl yueOHoI paboThI O6wvem
B 3aueTHbIX B acTpos.

eIMHUIIAX Jacax
OO01mast Tpy/10eMKOCTh JHCHMILJIMHBI 10 Y4eOHOMY 3,0 81
MJIAHY
AyAUTOpPHBbIE 3aHATHS: 1,78 48
CamocrositesbHas padora (CP): 1,22 33
CamocrosTenbHOe OCBOSHUE 3HAHUH, YMEHUN U 0,72 19,5
HABBIKOB M0 MPOrpaMMe TEXHOJIOTHYECKOM MPAKTUKH
IToaroroska oruera 0,5 13,5

Buj HTOroBOro KOHTpOJIS: 3a4eT / IK3aMeH

3a4deT ¢ OLEHKOM
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AHHoTauus padoueii nporpammsbl [lpeyinniaomuoii npakTuku (b2.B.04(11))

1. Heap nmpeaaunaIoMHOil NMPAKTHKH — BBIMOJHEHHE BBITYCKHON KBaJM(UKAITMOHHON
paboTHI.

2. B pe3yiabraTe NPOXOKIAeHHs MNPeIMIJIOMHON NPAKTHKH o0ydawouuiicss mo
nporpaMme 0aKkaJaBpuaTa J0JIsKeH:

Obaaoams crnenyromumu o0mexynsTypabiMu (OK), obmenpodeccuonanpapivu (OIIK) u
npodeccuonanbabiMU (I1K) komMneTeHITUAMY

CHOCOOHOCTBIO  HMCIIOJIB30BaTh OCHOBBI  (pusocopckux 3HaHMN i (OPMHPOBAHUS
MupoBo33pendeckoi mosuiun (OK-1);

CIOCOOHOCTBIO aHAJIM3MPOBATH OCHOBHBIE ATalbl W 3aKOHOMEPHOCTH HMCTOPHUYECKOTO
pas3BuTHs 001IeCTBa 1151 OPMHUPOBaHUs TpakaancKoi mosuimn (OK-2);

CIOCOOHOCTBIO HCIIONIB30BaTh OCHOBBI AKOHOMHMYECKMX 3HAHMH B PAa3MUYHBIX cdepax
nesrenpaocTH (OK-3);

CHOCOOHOCTBIO  HMCIIONIB30BaTh OCHOBBI IPABOBBIX 3HAHMW B pa3MYHBIX cdepax
nesrenpaocTr (OK-4);

CHOCOOHOCTBI0O K KOMMYHHUKAIlMM B YCTHOH W NHUCbMEHHOW (opMax Ha pPYCCKOM U
MHOCTPAHHOM $sI3bIKaX JUIS PELICHUs 3a7a4 MEXIUNYHOCTHOIO M MEXKYJIbTYPHOTO B3aUMOACHCTBUS
(OK-5);

CHOCOOHOCTBIO paboTaTh B KOJUIEKTHUBE, TOJEPAHTHO BOCIPHUHMMAs COLMAJIbHBIE,
ATHUYECKHUE, KOH(ECCHOHANIbHBIE U KYIbTypHBbIe pasnuuus (OK-6);

CIIOCOOHOCTRIO K cCaMOOpraHu3aliuy U camoobpasosanuio (OK-7);

CIOCOOHOCTBIO  HCTOJB30BaTh METONBI M CpPEeACTBa (PU3MUECKOW KYNBTYpBI JUIS
obecrieueH s MOJHOICHHOM COMabHO# U podeccnoHanbHoi aesirensHoctd (OK-8);

TOTOBHOCTBIO TIOJIb30BATHCS OCHOBHBIMH METOJAMH  3alllUTHl  IIPOM3BOJICTBEHHOTO
[IEpCOHANIa U HACEJIEHMsI OT BO3MOXKHBIX ITOCJIEJCTBUI aBapuil, KaracTpod, CTUXUWHBIX OEJICTBUI
(OK-9);

CIOCOOHOCTBIO PeIIaTh CTAaHAAPTHBIE 3a/1a41 TPOPECCHOHATBHOMN IEATETFHOCTH Ha OCHOBE
uHbOpMallMOHHON U Oubimorpaduyeckolt KyabTypsl € MNpUMEHEHHEM HH(GOpPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIIOTHH M C YYeTOM OCHOBHBIX TpeOOBaHMI WH(POPMALMOHHOM
6e3omacHoctu (OITK-1);

CIOCOOHOCTBIO MCIIONIB30BaTh B MPO()ECCHOHAILHON JEeSITeIBbHOCTH 3HAaHUS O TOJXO0/IaX U
METOAAaX MOJY4YEeHUs pPe3ylIbTaTOB B TEOPETUUYECKUX M SKCIEPUMEHTAIBHBIX HCCIETOBAHUAX
(OIIK-2);

TOTOBHOCTBIO NPHUMEHATh (PyHIaMEHTaJIbHbIE MaTeMaTHYeCKHE, €CTECTBEHHOHAyuYHbIE U
O0IIEMHKCHEPHBIC 3HAHUS B IpodeccronanbHoil aestenbHocTh (OITK-3);

CIIOCOOHOCTBIO COYETATh TEOPHUIO U MPAKTHUKY JUIS pellieHus HHKeHepHbIX 3a1a4 (OI1K-4);

CIOCOOHOCTBIO TPUMEHSTh B TPAKTHYECKOW NEATENBHOCTH TPUHIMIIEI PAlMOHAIBEHOTO
UCIIOJIb30BAHUSI IPUPOIHBIX PECYPCOB U 3aIUThI OKpYy)atomed cpezpt (OIIK-5);

CIOCOOHOCTBIO ~ MCITIOJNB30BAaTh  COBPEMEHHBIE  HWH(GOPMAIMOHHO-KOMMYHHKAIIMOHHEIE
TEXHOJIOTHH, IN100aTbHbIe HH(OPMAIIMOHHBIE PECYPCHI B HAYYHO-HCCIIEJOBATENbCKON M pacueTHO-
AHAJIMTUYECKOM JISSITEIbHOCTH B 00JIACTH MaTepuanoBeieHus U Texnonorun marepuanos (TTK-1);

CIOCOOHOCTBIO OCYLIECTBIATH COOp JaHHBIX, H3y4yaTh, aHAJIM3UPOBaTh M 0000mIaTh
HAYYHO-TEXHHUYECKYI0 WH(POPMAIIHIO TI0 TEMATHKE UCCIIEIOBaHUS, pa3pabOoTKe W UCIIOIb30BAHUIO
TEXHUYECKOM  JIOKYMEHTAllMHM, OCHOBHBIM HOPMAaTHUBHBIM JOKYMEHTaM II0  BOIIpOCaMm
WHTEIUIEKTYaJIbHOH COOCTBEHHOCTH, TOATOTOBKE TOKYMEHTOB K IMATCHTOBAHHIO, O(POPMIICHHIO
Hoy-xay (ITK-2);

TOTOBHOCTBIO HCIIOJIB30BaTh METOJBl MOJCIHPOBAHHWS TIPU TMPOTHO3UPOBAHUH U
ONTUMH3AIMUA TEXHOJOIMYECKHX TIPOLIECCOB U CBOICTB MaTepHaloB, CTaHAAPTH3ALMU U
ceprudukaimu marepuanos u npoieccos (I1K-3);

CHOCOOHOCTBIO HCIIONIb30BaTh B HCCIENOBAaHMAX M pacyerax 3HAHUS O MeToJax
WCCIIC/IOBAHMSI, aHAJN3a, UArHOCTUKA W MOJCTHPOBAHUS CBOWCTB BEIIECTB (MaTepHalioB),
¢u3MYecKUX M XUMHMYECKMX Mpolleccax, MPOTEKAOIUX B MaTepualaX IMpH HX IOIYy4YEHHUH,
obpabotke u moanpukanuu (ITK-4);
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TOTOBHOCTHIO BBINOJHATh KOMIUIEKCHBIE HCCIIEOBAHMSI M HCHBITAHUS IPU H3yYEHUU
MaTepualioB W M3AEIUH, BKIIOYas CTaHJApTHbIE M CepTUGUKALMOHHBIE, MPOLECCOB HX
pOM3BOACTBA, 00padoTku U Monudukanuu (I1K-5);

CHOCOOHOCTBIO MCIIOJIB30BaTh HAa IPAKTUKE COBPEMEHHBIE IPEJCTABICHUS O BIUSHUU
MUKpPO- U HaHO-CTPYKTYphl Ha CBOWMCTBa MaTEpUajOB, UX B3AaUMOJEHCTBUU C OKpYXarolleu
cpenoi, monsMu, yactuiiamu 1 u3nydenusmu (I1K-6);

CHOCOOHOCTBIO BBIOMpPATh W TPUMEHSTH COOTBETCTBYIOUIME METOABI MOJAEIHPOBAHUS
(bHU3MYECKIX, XHMHYECKUX U TeXHOoornueckux mnporeccos (ITK-7);

FOTOBHOCTBIO MCIIOJIHSTH OCHOBHBIE TPEOOBAaHHS JEJIONPOU3BOJCTBA IPUMEHUTENIBHO K
3alUCsIM U MPOTOKOJaM; O(GOPMIISITh MPOEKTHYIO UM pabouyr0 TEXHHYECKYIO JOKYMEHTALUIO B
COOTBETCTBUH C HOpMaTuBHBbIME JokymeHTamu (I1K-8);

TFOTOBHOCTBIO Y4acTBOBAaTh B pa3pabOTKEe TEXHOJIOTMYECKHUX MPOLIECCOB IPOU3BOJICTBA U
00pabOTKM MOKPBITUH, MaTEpPUAIOB U W3JCIUN U3 HUX, CUCTEM YIPABIICHUS TEXHOJIOTUYECKUMHU
nporeccamu (ITK-9);

CIIOCOOHOCTBIO OLICHMBAaTh KaueCTBO MATEpPHAIOB B IIPOM3BOJCTBEHHBIX YCIOBUSAX Ha
CTa/IMH OIBITHO-POMBIIUICHHBIX UcnbiTanuit U BHeapenus ([1K-10);

CIIOCOOHOCTBIO IPUMEHATH 3HAHUSI 00 OCHOBHBIX THUIIAX COBPEMEHHBIX HEOPraHUYECKUX U
OpPraHUYeCKHUX MaTepuasoB, MPHUHIMIIAX BbHIOOpPAa MaTepHaloB JUIsl 3aJaHHBIX  YCIIOBHM
OKCIUTyaTallil C YYE€TOM TpPEOOBAaHWIA TEXHOJOTMYHOCTH, IKOHOMHYHOCTH, HAJEKHOCTH W
JOJTOBEYHOCTH, 3KOJOIMYECKMX IOCHEACTBUH UX TNPUMEHEHUS MpU MPOEKTHPOBAHUU
BBICOKOTEXHOJIOTHYHBIX TiporieccoB (I[TK-11);

TFOTOBHOCTBIO paboTaTh Ha OOOpPYJOBAaHUM B COOTBETCTBUM C IPaBWJIAMH TEXHHUKH
0€30MacHOCTH, TPOU3BOJICTBEHHON CaHUTApUH, MOKAPHOH 0E30MaCHOCTH W HOPM OXpaHbI TPyAa
(TIK-12);

CIIOCOOHOCTBIO HCII0JIb30BaTh HOPMATUBHBIE U METOAMYECKHE MAaTEpUaIbl ISl IOATOTOBKU
u opOopMIICHHS TEXHWYECKMX 3aJaHWii Ha BBIOJHEHWE W3MEPEHUH, HCIBITAaHUH, HAyYHO-
HCCIIEI0BATEIbCKHUX U OMBITHO-KOHCTPYKTOpCKUX pabot (ITK-13);

FOTOBHOCTBIO  MCIIOJIb30BATh  TEXHUYECKHUE CpPEICTBA M3MEPEHHUS U KOHTPOJI,
HE0O0XO/AMMBIE MPH CTAHAAPTU3ALMU U CepTHUPUKALNN MAaTepUaJIOB U Mpoleccax MX MOIy4YeHus,
UCIIBITATEIILHOTO U MPOU3BOCTBEHHOTO 000pynoBanus (I1K-14);

CHOCOOHOCTBIO OOecreunBaTh PPEKTUBHOE, SKOJIOTMUYECKH M TEXHHUYECKH Oe30MacHoe
MIPOM3BOJICTBO HAa OCHOBE MEXaHM3alMM M AaBTOMAaTH3allMU IPOU3BOJCTBEHHBIX IPOIIECCOB,
BbIOOpa M AKCIUTyaTalii 00OpYyIOBaHMS M OCHACTKU, METOJOB M NPHEMOB OpraHU3alMu Tpyaa
(TIK-15);

CHOCOOHOCTBIO HCHOJB30BAaTh HA IPOU3BOJCTBE 3HAHUSA O TPATULMOHHBIX M HOBBIX
TEXHOJIOTUYECKHUX IIpolleccax M OlepalnusX, HOPMAaTUBHBIX M METOAMYECKHX MaTepuaigax o
TEXHOJIOTUYECKOH TOATOTOBKE IMPOMU3BOJCTBA, KayecTBE, CTAHIAPTH3alMM U CepTH(PHUKALMU
U3JICNTUI ¥ TIPOIIECCOB € DJIEMEHTaMH 3KoHOMuYeckoro anaiu3a (I[TK-16);

CIOCOOHOCTBIO  MCIIONIB30BaThb B NPO(PECCHOHATBHOM  JEATETBHOCTH  OCHOBBI
MIPOEKTUPOBAHMSI TEXHOJIOTMUYECKUX IMPOILECCOB, pa3pabOTKU TEXHOJIOTMYECKOM JOKYMEHTalluH,
pacuyeToB M KOHCTPYHPOBAaHMs Je€Tajlel, B TOM 4YHCIE C HCIOJb30BAaHUEM CTaHAAPTHBIX
nporpammubix cpencts (ITK-17);

3Hamb.

— (u3HKO-XMMHYECKHE CBOMCTBa MaTepualioB, B TOM 4HCI€ HaHOMAaTepHajoB U
HAaHOCHCTEM, MO MPOMUITIO BBITYCKHOM KBATHM(PHUKAIIMOHHOMN paboThI;

— (U3UKO-XMMHMUYECKHE 3aKOHOMEPHOCTH TEXHOJOTHYECKUX MPOILIECCOB MOJIyUYEHUs
MaTepuajoB, B TOM UHCJIE€ HAHOMATEPUAIOB M HAHOCHUCTEM, 10 MPOQUII0 BbITYCKHON
KBAJIM(UKAIIMOHHON paboTHI;

— KOMIUIEKC MEpPONPUATHH MO0 TEXHHUKE Oe30MacHOCTH, OXpaHe OKpPYKAaIoUIeW Cpe.sl,
OXpaHe Tpyaa;

ymemy:

—  OCYIIECTBJIATH KOHTPOJb CAMOCTOSITEIbHON Hay4YHO-HUCCIIEA0BATENLCKOM padoThI;

— BBINOJHATH TMOATOTOBKY HAaY4YHO-TEXHHYECKOM JIOKYMEHTALMU JUISI IPOBEINCHUS
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HAyYHBIX UCCIIEIOBAHUIA U TEXHUUYECKUX pa3pabOToK;
— BBIOJHITH PAcUeThl, CBS3aHHBIE C
HCITOJIHUTENICH.
61a0emn:

pa3paboTKoii

3aI[aHI/If/'I 1 OTACJIBHBIX

—  CHCTEMOM IUIAaHUPOBAHUA W OpraHru3aliiid HAay4YHO-HCCICAOBATCIILCKUX B paMKax

M3y4aeMoil mporpamMmsbl OakajgaBpuara.

3. Kparkoe coaep:kanue NpeAJUIJIOMHON NPAKTUKH

[TproOperenue 3HaHUH ¥ HABBIKOB IO OpPraHU3allly U YIPABJICHUIO OTAEIbHBIMU 3TallaMU
U IporpaMMaMu MPOBEACHMS HAyUYHBIX UCCIIEJOBAHUM U TEXHUYECKUX pa3pabOTOK.

[ToaroToBka MCXOAHBIX [JAHHBIX JJIs BBIIOJHEHUS BBITYCKHON KBaJIM()UKALMOHHON

paboTHL.
4. O0beM npeAMIVIOMHOM IPAKTHKH
Bunpl yueOHoI paboThI O6wvem
B 3aueTHbIx B akanem.
CIMHMIIAX Jacax
OO0masi Tpy10eMKOCTb IMCUMILIUHBI 0 Y4eOHOMY 12,0 432
TUIAHY
AyIUTOPHBIE 3aHIATHSI: - -
CamocrositesbHas padora (CP): 12,0 432
CaMocTosTenbHOE OCBOSCHUE 3HAHUI, YMEHHI U 10,0 360
HAaBBIKOB 110 TPOrpaMMe PEANILIOMHON TPAKTHKU
IToaroroska oryera 2,0 12
Buj nTOroBoro KOHTpoJIs: 3a4eT / IK3aMeH 3ader c oneHkoM
Bunsl yueOHoI paboThI O6bvem
B 3aueTHbIx B acTpos.
CIMHMIIAX Jacax
OO0masi Tpy10eMKOCTb IMCHMILIUHBI 10 Y4eOHOMY 12,0 324
JIaHy
AyIUTOPHBIE 3aHSITHSI: - -
CamocrositesbHas padora (CP): 12,0 324
CamocrosiTenbHOE OCBOEHUE 3HAHUI, YMEHUN U 10,0 270
HABBIKOB 110 TPOrpaMMe PEINILIOMHON TPAKTHKU
IToaroroBka oTdyera 2,0 54
Buj nTOroBoro KOHTpoJIs: 3a4eT / IK3aMeH 3ader c oueHkoM

4.6. FocyiapcTBeHHAS MTOTOBasi ATTECTAIMS : 3AIIIMTA BHINMYCKHOMH KBATH(PUKATMOHHON
PadoThl, BKJIWYAs MOATOTOBKY K NMpoueaype 3auThl 1 npouenypy 3amursl (63.5.01)

1. Heap rocyaapcTBeHHOH WTOrOBOW  AaTTeCTAMM: 3aIHUTHI  BBINYCKHOM
KBATU(PUKAIMOHHOH padoThl, BKJIK0YAsA MOATOTOBKY K MNpoueaype 3alMThl U NPOUEAypPY
3alllUThI — BBIABJIICHUE YPOBHS TEOPETUYECKON U MPAKTUYECKOM ITOATOTOBIEHHOCTH BBIITYCKHHUKA
By3a K BBINIOJIHEHUIO MPOPECCHOHANBHBIX 33J1a4 U COOTBETCTBUSI €r0 MOATOTOBKH TPeOOBaHUSIM
®I'OC BO mno nampasnenuto noarotoBku 22.03.01 — «MarepuanoBeieHHe U TEXHOJIOTHUH
MaTEPHAIIOB.

2. B pe3yabTare NPOXO:KAeHUS] TOCYIapPCTBEHHON HUTOrOBOM aTTEeCTALMM. 3aIUUTHI
BBINYCKHOH KBAJIU(UKANMOHHOH pPadoThl, BKJIKYasg MOATOTOBKY K NpoueAype 3alUUThI U
npoueaAypy 3alUTbl Yy CTYAEHTa 1npoBepsiercd CHOPMHPOBAHHHOCTL  CJIEAYIOLIMX
KOMIIETEHIUI, a TaKKe CJeAyILUX 3HAHUH, YMEHUH U HABBIKOB, MO3BOJISIIOIINX OLEHUTH
CTelneHb rOTOBHOCTH 00y4alIuXcH K JajJbHel el npogecCHOHAIBHON NeATeJIbHOCTH.

BbinmyckHHMK, OCBOMBIIMI IMporpaMMmy OakajiaBpuaTa, JOJDKEH 00JaAaTh CleIyHOIIUMU
KOMIIETCHIUSMU:
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CHOCOOHOCTBIO  HMCIIONIb30BaTh OCHOBBI  (pusocopckux 3HaHMNA i (OPMHPOBAHUS
MupoBo33pendeckoi mosuimn (OK-1);

CHOCOOHOCTBIO AHAJIM3HPOBATH OCHOBHBIE ATalbl M 3aKOHOMEPHOCTH HCTOPHYECKOTO
pas3BuTHs 001IeCTBa 1151 POPMHUPOBaHUs TpakaancKoi mosuimn (OK-2);

CHOCOOHOCTBIO HCIIOJIB30BaTh OCHOBBI AKOHOMHMYECKMX 3HAHMHM B PAa3MUYHBIX cdepax
nesrenpaocTr (OK-3);

CHOCOOHOCTBIO  MCIIONIB30BaTh OCHOBBI IPABOBBIX 3HAHMW B pa3IMYHBIX cdepax
nestenpaocTr (OK-4);

CHOCOOHOCTBI0O K KOMMYHHUKAIlMM B YCTHOW W NHCbMEHHOW (opMax Ha pPYCCKOM U
MHOCTPAHHOM SI3bIKaX IS PELICHUs 3a7a4 MEKIUYHOCTHOTO M MEXKYJIbTYPHOTO B3aUMOACHCTBUS
(OK-5);

CHOCOOHOCTBIO paboTaTh B KOJUIEKTHUBE, TOJEPAHTHO BOCIPHUHMMAs COLIMAJIbHBIE,
ATHUYECKHUE, KOH(ECCHOHANIbHBIE U KyIbTypHbIe pasnuuus (OK-6);

CIOCOOHOCTBIO K CaMOOpraHu3aluy u camooopasosanuio (OK-7);

CIOCOOHOCTBIO  HCIOJB30BaTh METOJIBI U CPEACTBa (DU3MUYECKOW KYJIBTYpBl IS
obecrieueH s MOJHOLCHHOH COMAabHO# U podeccnoHanbHoi aesirensHoctd (OK-8);

TOTOBHOCTBIO TOJIb30BATHCS OCHOBHBIMH METOJAMH  3alIMUTHl  IIPOM3BOJICTBEHHOTO
IepCOHaja U HaceJleHUsl OT BO3MOXHBIX IOCIEICTBUNA aBapuil, KatacTpo(, CTUXUHHBIX OeCTBUI
(OK-9).

CIOCOOHOCTBIO PEIIATh CTaHAAPTHBIE 3a/1a41 IPOPECCUOHATIBHOM 1eATEIbHOCTH Ha OCHOBE
nHPOPMAIMOHHON ¥ OuOmmorpaduyeckoil KyabTypel € NpPUMEHEHHEM HWH(GOPMAIMOHHO-
KOMMYHHUKAI[MOHHBIX TEXHOJIOTUH M C Y4YeTOM OCHOBHBIX TpeOOBaHMH HHPOPMALMOHHOM
oe3omacHoctu (OITK-1);

CIOCOOHOCTBIO UCIOJIb30BaTh B MPO(ECCHOHANBHOM AesATEIbHOCTH 3HAHUSA O MOJIXOAAX U
METOAAaX MOJYYCHHUsI PE3yIbTaTOB B TEOPETHUYECKHX M OSKCIEPUMEHTAIBHBIX HCCIECOBAHUSIX
(OIIK-2);

TOTOBHOCTBIO NPUMEHATh (DyHIaMEHTaJIbHbIE MaTEeMaTHYECKHE, €CTECTBEHHOHAy4YHbIE U
o0IIeMHXCHEPHBIC 3HaHUS B IpodeccronanbHoit aesrensHocTr (OI1K-3);

CIIOCOOHOCTBIO COYETATh TEOPHUIO U MPAKTHUKY JUIS pellieHus HHkeHepHbIx 3anad (OITK-4);

CIOCOOHOCTBIO TIPUMEHSTHh B TPAKTHYECKOW NEATETBHOCTH TPUHIMIIEI PAIlMOHAIBEHOTO
UCIIOJIb30BAHUSI IPUPOIHBIX PECYPCOB M 3aIIUThI OKpYykaromieit cpeast (OITK-5).

CIOCOOHOCTBIO  WCIOJNB30BAaTh  COBPEMEHHBIE  HMH(OPMAIIMOHHO-KOMMYHHKAIIMOHHBIE
TEXHOJIOTUH, I1100aIbHbIe HH()OPMAIIMOHHBIE PECYPChl B HAYYHO-HCCIIe10BaTEeIbCKON U PacyeTHO-
AQHAJIMTUYECKOM JISSITEIbHOCTH B 00JIACTH MaTepuaioBeieHus U Texnonorun marepuanos (TTK-1);

CIOCOOHOCTBIO OCYLIECTBIATh COOp MAaHHBIX, H3ydaTh, AHAIM3MPOBATH M 0000IIATH
HAYYHO-TEXHHUYECKYI0 MH(POPMAILIHIO TI0 TEMATHUKE MCCIEIOBAHNUs, pa3paboTKe U HCIIOIB30BAHHIO
TEXHUYECKOM  JIOKyMEHTAallud, OCHOBHBIM HOPMAaTHBHBIM JOKYMEHTaM IO  BOIpOCam
WHTEIUIEKTYaJbHOH COOCTBEHHOCTH, IOATOTOBKE TOKYMEHTOB K IMATEHTOBAHHIO, O(OPMIICHUIO
Hoy-xay (ITK-2);

TOTOBHOCTBIO HCIIOJIB30BaTh METOJIBl MOJCIMPOBAHUS TIPH MPOTHO3UPOBAHUU H
ONTUMH3AIMUA TEXHOJOIMYECKHX TIPOLIECCOB U CBOICTB MaTepHajoB, CTaHAAPTH3ALMU U
ceprudukaimu Marepuanos u nporeccos (IT1K-3);

CIOCOOHOCTBIO HCIIONIB30BaTh B HCCIEAOBAHMSAX M pacdyerax 3HaHUS O MeTojax
WCCIIC/IOBAHMSI, aHAN3a, IUArHOCTUKA ¥ MOJICITMPOBAHUSI CBOWCTB BEHIECTB (MaTepHasoB),
¢u3NYeCKUX M XUMHMYECKHX IMpolieccax, MPOTEKAOIUX B MaTepualliaX IMpH HX IOITy4YeHHUH,
obpabotke u momudukanuu (I1K-4);

TOTOBHOCTBIO BBINOJHATh KOMIUJIEKCHBIE MCCIIEOBAHUS W UCHBITAHUS TPU H3YUYECHUH
MaTepUaJIOB W W3ACTHHA, BKIIOYAs CTaHIAPTHBIE W CEPTH(PHUKAIMOHHBIE, MPOIECCOB WX
POM3BOACTBA, 00padoTku U Monudukanuu (I1K-5);

CIOCOOHOCTBIO HCIONB30BaTh HAa MPAKTUKE COBPEMEHHBIE IPEICTABICHUS O BIUSHHA
MHKPO- U HAHO-CTPYKTYphl Ha CBOWCTBAa MaTEpUalOB, UX B3aMMOJEHCTBMM C OKpY)Karowllen
cpenoi, moysimu, yactuiiamMu 1 usinydeHusmu (I[1K-6);

CIOCOOHOCTBIO BBIOMpATh W TNPUMEHSTH COOTBETCTBYIOLIME METOABI MOJAEIHPOBAHUS
(bU3NIECKHUX, XUMUYECKHUX M TeXHOJIoruueckux mporeccos (ITK-7);
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TOTOBHOCTBIO HCHOJHITH OCHOBHBIE TpPeOOBaHHMS AEIONPOU3BOJACTBA NMPUMEHUTEIBHO K
3alUCsIM U NPOTOKOJaM; O(QOPMIISITh MPOEKTHYIO U pabouyr0 TEXHHYECKYH0 JOKYMEHTALUIO B
COOTBETCTBUH C HOpMaTuBHBbIME JJoKymeHTaMu (I1K-8);

TFOTOBHOCTBIO Y4acTBOBAaTh B Pa3pabOTKE TEXHOJIOTMYECKHUX MPOLIECCOB MPOU3BOJCTBA U
00pabOTKM MOKPBITUH, MAaTEpPUAIOB U U3JEIUN U3 HUX, CUCTEM YIPABICHUS TEXHOJOTHYECKUMHU
nporeccamu (ITK-9);

CIOCOOHOCTBIO OLIEHMBATh KadeCTBO MAaTEpUAIOB B IPOU3BOACTBEHHBIX YCIOBUSAX Ha
CTaJIMH OIBITHO-IIPOMBIIUICHHBIX UcnbiTanuil U BHeapenus (I[1K-10);

CHOCOOHOCTBIO MPUMEHATH 3HAHUS 00 OCHOBHBIX THIIAX COBPEMEHHBIX HEOPTaHUYECKHUX U
OpPraHUYeCKUX MaTepuasioB, MPHUHIMIIAX BbIOOpPA MaTepHaoOB JUIsl 3aJaHHBIX  YCIIOBHM
OKCIUTyaTallil C YYeTOM TpPEOOBAaHMHA TEXHOJOTMYHOCTH, IKOHOMHYHOCTH, HAJEKHOCTH H
JOJTOBEYHOCTH, 3KOJOIMYECKMX IIOCIEACTBUH HX NPUMEHEHHS TP IPOEKTHUPOBAHUU
BBICOKOTEXHOJIOTMYHBIX TiporieccoB (I[TK-11);

TFOTOBHOCTBIO paboTaTh Ha OOOpPYJOBaHUM B COOTBETCTBUM C IPaBWJIAMH TEXHHKH
0€301acCHOCTH, MPOU3BOJICTBEHHON CaHUTapUH, MOKAPHOH 0E30MaCHOCTH U HOPM OXpaHbl TPyAa
(TIK-12);

CIOCOOHOCTBIO UCTIONB30BaTh HOPMATUBHBIE M METOIMYECKHE MAaTEPHAJIBI JAJIsl OJTOTOBKH
u opopMIIeHHS TEXHHYECKMX 3aJaHUN Ha BBIIOJHEHHWE HW3MEPEHUll, MCIBITAaHUH, Hay4HO-
UCCIICIOBATEIbCKUX M OMBITHO-KOHCTPYKTOpCKUX padot (ITK-13);

FOTOBHOCTBIO ~ HCIOJb30BaTh TEXHUYECKHE CpEACTBA HU3MEPEHHSs U KOHTPOJI,
HEOOXOAMMBIC TIPH CTAHAAPTU3ALUU U CEPTHUPHUKAINNA MAaTEPUAIOB U MPOIEccaxX WX MOITy4eHUs,
UCIIBITATEILHOTO U MPOU3BOACTBEHHOTO 00opynoBanus (ITK-14);

CIOCOOHOCTBIO ObOecrieunBaTh 3(PPEKTUBHOE, IKOJIOTHUSCKH W TEXHHUYECKH OE30MMacHOe
IIPOM3BOJICTBO HA OCHOBE MEXaHM3alMM W aBTOMATHU3aLMU IPOU3BOJCTBEHHBIX IPOLECCOB,
BbIOOpA M JKCIUTyaTalli 000pYyJOBAaHUS M OCHACTKH, METOJOB M MPHEMOB OPTaHMU3AlUU TPyAa
(TIK-15);

CIOCOOHOCTBIO HCHOJB30BATh HA IPOU3BOJCTBE 3HAHUSA O TPATULMOHHBIX M HOBBIX
TEXHOJIOTUYECKHUX TIPOLECCax W OINepalusx, HOPMAaTHBHBIX M METOJUYECKUX MaTepuanax o
TEXHOJIOTUYECKON IOATOTOBKE TNPOU3BOJCTBA, KadeCTBE, CTAHAAPTU3ALUU U CcepTU(UKALUU
U3JICTMI ¥ TTPOIIECCOB C AJIEMEHTaMH 3KoHOMIUYeckoro aHanu3a (I[1K-16);

CIOCOOHOCTBIO  MCIIONIb30BaTh B NPO(PECCHOHATBHOM  JEATETBHOCTH  OCHOBBI
MPOEKTUPOBAHUS TEXHOJIOTMYECKHX IPOILECCOB, Pa3pabOTKH TEXHOJIOTMYECKOH TOKYMEHTAIWH,
pacyeToB M KOHCTPYHMPOBaHHUS JieTajieil, B TOM UHCIIE C HCHOJb30BAHUEM CTaHIAPTHBIX
nporpammiubix cpenacts (ITK-17).

3aBeplialolUM  dTarioM oOydeHMs 1O HampasileHuio mnoarotoBku 22.03.01 -
«MarepuanoBe/IeHHEe W TEXHOJIOTUH MaTepHajoBy» Mpoduis MOArOTOBKH «MaTepuaioBeieHHue H
TEXHOJIOTUM HAaHOMAaTEepHAJIOB U HAHOCUCTEM» SIBJISETCS 3alllUTa BBITYCKHON KBaJIM(UKAIMOHHON
paboThl OakanaBpa.

B pesynbrare mpoxXoXIEHHS TOCYIAapCTBEHHOW HWTOrOBOHM arrecTanuu (BBIIOIHEHHUS
BBIMTYCKHON KBAIM(PUKAIIMOHHON paOOThI) CTYIEHT JOJIKEH:

3HAMDb!

— TOpAJOK OpraHM3alliy, IJIAHUPOBAHUS M TPOBEACHUS HAyYHO-HCCIIEI0BaTEIbCKUX
paboT ¢ HCIIOJIb30BaHUEM MOCIETHIX HAYYHO-TEXHUYECKHUX JOCTHKEHUN B TaHHOU 00J1acTH;

—  (pu3HKO-XMMUYECKHE OCHOBBI MOJYYEHUS U UCCIIEOBAHMSI CBOMCTB MaTe€pHUajIoB, B TOM
qrciie HAHOCUCTEM U HAaHOMAaTEpUaJIOB,

— OCHOBHBIE TPEOOBaHUS K MPEIICTABICHUIO PE3YJILTATOB MPOBEJACHHOTO UCCIICAOBAHUS B
BUJIE HAYYHOT'O OTYETa, CTAThbH WX JOKJIAJa;

ymemv:

— CaMOCTOSTEIPHO BBISABISATH TEPCIEKTHBHBIC HAINIPABIICHHS HAYYHBIX HCCIIECIOBAaHUH,
00OCHOBBIBAaTh AKTYaJIbHOCTh, TEOPETHUECKYI0O W MPAKTUYECKYI0 3HAYUMOCTh MpOOJIEeMBI,
MPOBOJIUTh  DKCIEPUMEHTATbHBIE  HWCCIEJOBAHUS, aHATU3UPOBATh W  HHTEPIPETUPOBATH
MOJTyYeHHbIE Pe3yJIbTAThI;

— OCYIIECTBJIATH MOUCK, 00pabOTKy M aHalIM3 HayYHO-TEXHHYECKOH HH(popManuu Mo
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TEME BBIMIOJIHIEMON padOThI, B TOM YHCIIE€ C IPUMEHEHUEM COBPEMEHHBIX TEXHOIIOTUH;

— paboTaTh Ha COBPEMEHHBIX MPHOOpPaX, OPraHU30BLIBATH MPOBEACHUE IKCIIEPUMEHTOB U
UCIBITAaHUHN, TPOBOIUTH UX 00pabOTKY U aHAIM3UPOBAThH PE3YIbTATHI;

enademn.:

— METOJOJOTUEN M METOAUKOW TMPOBEACHUS HAay4YHbIX MCCIEAOBAaHUM; HaBbIKAMU
CaMOCTOSITeNIbHOM Hay4HOH U MCCIIEI0BATENbCKOM PabOThI;

— HaBbIKaMH pabOThl B KOJUIEKTHBE, IJIAHUPOBAaTh M OPraHU30BBIBATH KOJUIEKTHBHBIC
Hay4HbIC MCCIICIOBAHUSA, OBJIAJIEBATh COBPEMEHHBIMU METOJAaMHU HCCIEOBaHUS M aHaIM3a
MIOCTaBIICHHBIX MPOOIIEM;

— CHOCOOHOCTBIO peliaTh IOCTaBICHHBbIC 3aJaud, WCIOJb3Ysd YMEHHUS U HAaBBIKU B
OpraHHU3ali¥ Hay4YHO-HCCIIEIOBATEIbCKUX U TEXHOJIOTUYECKUX PaboT.

3. Kparkoe cojaep:kaHMe TOCYJapCTBEHHOW MTOrOBOl AaTTeCTAMU: 3AIUThI
BBINYCKHOW KBAJIU(UKAUMOHHOH PadoThl, BKJIKYasi MOATOTOBKY K NpoleaAype 3alMThl U
Nnpoueaypy 3alHThI.

['ocynmapcTBeHHAss UTOTOBAsI ATTECTALNS . 3AIIUTA BBITYCKHON KBATU(UKAIIMOHHOW PaboTHI,
BKJIIOYasi TIOJTOTOBKY K IMPOLEAYpE 3allUThl U MPOLEIYpPY 3allUThl IPOXOJUT B 8 cemecTpe Ha
0a3e 3HAHWN, YMCHHH W HAaBBIKOB, IOJIYYEHHBIX CTYICHTAMH TPH W3YYCHUU JUCIUTUINH
Harnpasienus 22.03.01 «MarepuanoBeeHUE W TEXHOJIOTHH MaTepUaioB» MPO(HIb MOATOTOBKH
«MarepuanoBeieHUE U TEXHOJIOTUY HAHOMATEPHUAJIOB U HAHOCUCTEM» U MPOXOXKICHUS MTPAKTHUK.

['ocynapcTBeHHass UTOTOBasi aTTECTALIMA: 3AIIUTa BBITYCKHON KBaNU(UKAIIMOHHONW paboThl,
BKJIFOYAs MOATOTOBKY K MPOIIEAYPE 3alUTHI U MPOIEAYPY 3aIIUThI TPOBOUTCS TOCYIaPCTBEHHON
3K3aMEHAIIMOHHOW KOMHUCCHUEM.

KoHTponb ypoBHS CHOPMUPOBAHHOCTH KOMIICTCHIIUH OOYyYaroNuXcs, MPHOOPETEHHBIX
npu ocBoenuun  OOII, ocymecTBisieTcss MTyTeM MPOBEIEHUS  3alIUThl  BBITYCKHOM
kBanmuuKkanroHHoi padotsl (BKP) n npucBoenus kBanudukanum «dbakamaBpy.

4. OO0beM TrOCYIAPCTBEHHOH WTOrOBOM AaTTECTALMHU. 3alIMTHI  BBINYCKHOM
KBAJIN(PUKAIMOHHONH PadoThl, BKJIYasi MOAr0OTOBKY K NMpouedype 3alMThl U MPOUeaypy
3alIUTHI.

[Iporpamma oTHOCHTCS K 0a30BOM WacTu y4eOHOro TuiaHa, Kk OJoky «l ocymapcTBeHHas
utoroBas arrectauus» (b3) u paccuntana Ha cocpeoTOUYEHHOE MPOXOXaeHue B 8§ cemectpe (4
Kypc) ooydenus: B oobeme 324 4 (9,0 3ET). [Iporpamma mpesmnonaraer, 9To 00yJaronfecs UMErT
TEOPETUYECKYI0O U TMPAKTUYECKYIO IMOATOTOBKY B OOJIACTH MATEPUANOBEACHHS U TEXHOJOTUU
HaHOMAaTEPHAIOB U HAHOCUCTEM.

Bunsl yueOHol paboThl O6bem
B 3aueTHBIX B akagem.
SIMHAIIAX Jacax
O0mas Tpy10eMKOCTb JHCHUILIHHBI 10 Y4eOHOMY 9,0 324
IJIaHY
Camocrositesbnas padora (CP): 9,0 324
Brinonuenue, Hanucanue u opopmienue BKP 9,0 324
Bua urorosoro kourpoJis: 3amura BKP 3amuTta BKP
Bunet yue6HoI paboTh Ob6beMm
B 3auetHbIX B acTpos.
eIMHUIIAX Jacax
OO0mas Tpy10eMKOCTh THCIIHILIHHBI M0 Y4eOHOMY 9,0 243
JIAHY
Camocrositesbnas paéora (CP): 9,0 243
Brmonaenue, Hanrcanue u opopmienne BKP 9,0 243
Bupa urorosoro kourpoJsi: 3amura BKP 3amura BKP
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4.7. PaKky1bTATHBBI

AHHOTAIUs padoyeil MPorpaMMsbl JUCHHIJIHHBI
IlepeBoa HayuHo-TexHHYecKOit uTeparypsl (PT/1.B.01)

1. Hesb AUCHMIVIMHBI — MPHOOpeTeHHE O0yJYaIoMMUCS 00IIel, KOMMYHUKATUBHON U
npodeccnoHabHOM KOMIETEHLIUH, YpPOBEHb KOTOPHIX Ha OTAEIbHBIX JTamax sI3bIKOBON
MOJATOTOBKH TIO3BOJISIET BBIMONHITH PA3IMYHBIE BUIBI MPOPECCHOHATHHO OPUEHTHPOBAHHOTO
MepeBo/ia B MPOU3BOACTBEHHON 1 HAy4HOIl 1eATEIbHOCTH.

2. B pe3yabraTe uU3y4YeHUs] JUCHUILUIMHBI oOydamomuiics 10 Tporpamme
0akajlaBpHaTa J10JIKeH:

Obaaoams crnenyromumu o0mexynsTypabiMu (OK), obmenpodeccuonanpabpiMu (OIIK) u
npodeccuonanbabiMU (I1K) komMneTeHIMAME

CIIOCOOHOCTBI0O K KOMMYHHUKAIIMM B YCTHOH W THUCBMEHHOW QopMax Ha PYCCKOM H
MHOCTPAHHOM SI3bIKAX JJIS PELIEHUS 3a]]a4 MEeXJIMYHOCTHOTO M MEKKYJIbTYPHOTO B3aUMOJICHCTBHS
(OK-5);

CIIOCOOHOCTBIO OCYIIECTBIIATH COOp JAaHHBIX, W3y4aTh, aHAJIM3UPOBaTh U 00001IATH
Hay4YHO-TEXHUUYECKYI0 MH(POPMALIMIO [0 TEMAaTUKE UCCIIEOBaHMs, pa3pabOTKe U UCIIOJIb30BAHUIO
TEXHUYECKOM  JOKYMEHTAI[iM, OCHOBHBIM HOPMAaTHUBHBIM JIOKYMEHTaM IO  BOIpOcCam
WHTEJUICKTYaIbHOW COOCTBEHHOCTH, TOATOTOBKE JOKYMEHTOB K TATCHTOBAHUIO, O(POPMIICHUIO
Hoy-xay (ITK-2);

3Hamb.

- OCHOBHBIE CTIOCOOBI TOCTHKEHUS IKBUBAJICHTHOCTH B TIEPEBO/IC;

- OCHOBHBIE MIPUEMBI TIEPEBO/IA;

S3BIKOBYIO HOPMY U OCHOBHBIE (DYHKIIMHU SI3bIKA KaK CHCTEMBI,

- JIOCTaTOYHO€ JUIsl BBIMIOJIHCHUS TI€PEBOJAa KOJMYECTBO JIGKCUYECKUX  €IUHHUIIL,
(pa3eosoru3MoB, B TOM YHCIIE COIMATBHBIX TEPMUHOB M JIMHTBOCTPAHOBETUCCKHUX PEATHIA,

ymemy:

- IPUMCHSTH OCHOBHBIC TIPUEMBI IIEPEBO/IA;

- OCYUIECTBIATH THUCHBMEHHBIH TEPEeBOJ, C COOMIOJEHHEM HOPM  JIEKCHYECKOU
SKBUBAJIEHTHOCTH, COOTIOICHUEM TPAMMATUUECKUX, CHHTAKCUYECKUX M CTUJIMCTUYECKUX HOPM;

- 0OPMIISTH TEKCT MEePEeBO/Ia B KOMIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

- OCYILECTBISTh IEPEBOJl C COONIOACHHEM HOPM JIEKCUYECKOW SKBHUBAJIEHTHOCTH,
COOIOICHHEM TPaMMaTHYE€CKHX, CHHTAKCHUECKUX M CTHJIMCTUYECKHMX HOPM TEKCTa IMepeBoja U
TEMITOPATHHBIX XapaKTEPUCTUK UCXOTHOTO TEKCTA;

61a0emn.

- METOAMKOM MpearnepeBOAYECKOr0 aHaiM3a TEeKCTa, CIOCOOCTBYIOUIEH TOYHOMY
BOCHPUSATHIO UCXOTHOTO BHICKA3bIBAHUS;

- METOJIMKOM TOJIFOTOBKH K BBIMOJHEHHUIO TEPEBOJa, BKIIOYAs MOUCK MHPOPMAIMH B
CIPaBOYHOM, CTIEIMATILHON JTUTEPAType U KOMITBIOTEPHBIX CETAX;

- OCHOBaMH CHCTEMBI COKPAIIIEHHON MTePEBOUECKOM 3aITUCH TP BHIMOJHEHUHU TIEPEBO/IA;

- OCHOBHOU MHOSI3bIYHOM TEPMUHOJIOTHEN CIEUATbHOCTH,

- ocHOBaMU pedepupOBaHUs U aHHOTHPOBAHUS JIUTEPATYPHI 11O CIEIAATHEHOCTH.

3. KpaTkoe coaepskanue Iy CHUNITHHBI

Beenenue. [Ipeamer m ponb mepeBoga B COBPEMEHHOM oOImiecTBe. Pa3iuvHble BUIBI
nepeBoja. 3aauu ¥ MECTO Kypca B MOJTOTOBKE OakaiaBpa TEXHUKH U TEXHOJIOTHH.

Monyisb 1:
1.1. CpaBHeHue mopsiika CIOB B AHMVIMICKOM W PYCCKOM mpejioxkeHusx. IlepeBoa
IIPOCTOTO MOBECTBOBATENBHOTO MPEI0KEHNS HACTOSIIEr0, OyAyIIEero U MPOLIeIIIero BpeMEHH.

Oco0eHHOCTH TIepeBO/Ia BOMPOCUTEIBHBIX M OTPUIIATEIBHBIX MPEATOKEHUN B PA3TUUHBIX
BpEMEHax.

1.2. TIlepeBon mpennoxxenuit Bo BpemeHax Indefinite, Continuous. UTenune u mepeBoj 1o
Teme "Xumus'".

Mopyns 2.
2.1. IlepeBox npemokenuit Bo Bpemenax rpymm Perfect, Perfect
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Continuous (yrBepauTeabHbIC, BONPOCUTEIBHBIC U OTpHUIIaTeNIbHBIE (popMbl). OcoOeHHOCTH
ynoTpeOaeHus: BCHOMOTaTeIbHBIX TJ1aroyioB.

2.2 IlepeBox cTpanarenbHOro 3ainora. TpyaHble ciaydau epeBoia CTPagaTeIbHOTO 3a10ra.

Urenue u nepeBoji TeKCTOB Mo Teme "Hayka m HayuHble MeTOJbl". AKTUBU3ALIMS JICKCUKHU
IIPOYUTAHHBIX TEKCTOB.

2.3. IlepeBoa mpuAATOUHBIX MPEITOKEHUH.

IIpunaTouHsle nouiexKalue.

[IpunaTounslie ckazyeMsble.

[TpunaTouHble ONpeaeIUTEIbHBIE.

[TpunaTounbie 0OCTOSATENLCTBEHHBIE, TPUIATOYHBIE JOIIOJIHUTEIbHBIC.

2.4. Tumsl yCIOBHBIX MPEUIOKEHUH, TpaBUiIa 1 0COOEHHOCTH UX MEPEBO/A.

[IpakTuka mepeBoja Ha mNpUMeEpax TEKCTOB o Xumuu, [[.U. Menoeneese, nayxe u
MexXHON02UU.

2.5. IlepeBox mnpemIoKEHUH € y4EeTOM IIpaBWia corjacoBaHusi BpemeH. llpsmas u
KOCBEHHAas peyb.

2.6. Paznuunblie BapuaHTHI IEPEBO/IA CYIIECTBUTEIHHOTO B MIPEITIOKEHUH.

2.7. MonanpHbI€ TJarojbl 1 0COOCHHOCTH UX MEepeBO/Ia.

Pa3Butue HaBbIKOB nepeBoja no treMe "Hayka 3aBTpaiinero aHs".

2.8. CneunanbHast repMuHosiorus o teme "Jlaboparopus".

2.9. Cokpamrenusi. Oco6eHHOCTH UX TepeBoja. Pa3BuTue HABBIKOB MEPEBO/A HA MpUMEpE
TekcToB 1o TeMe "Jlaboparopus, u3MepeHus: B XuMun'".

Monyns 3.

3.1. Hemmunbie (hopMBbI TIarona.

Nudunutu (HeonpenenenHas ¢opma riaroia). Poab mHGUHUTHBA B TPEIIOKCHHH H
BAPUAHTHI IIEPEBOJIa HA PYCCKUH A3bIK. [IpryacTus u repynauii.

3.2. apuHUTHBHBIE 0OOPOTHI.

O6opor gomonHeHne ¢ WHOUHUTHBOM. BapuanTel mepeBoa Ha PYCCKHM  SI3BIK.
Tepmunosnorus o reme "CoBpeMeHHbIE TEXHOIOTHH'".

3.3. OGoport nojuexaiee ¢ MHQUHUTUBOM. Pa3nndHble BApHaHThI IEPEBOJA.

Tepmunosnorus no reme "Hanomarepuans”.

3.4. IlepeBoJ MpUYACTHBIX 0OOPOTOB.

AGcomoTHBIN npuyacTHEI OG0POT U BapHaHTHI IEPEBOIA.

Pa3BuTne HaBbIKOB niepeBoaa 1o teMe "Hanomarepuanst”.

4. O0beM y4eOHOH JUCIHILJINHBI

B 3auvernrpix | B akagem.
Bupl yueOHoI paboThl eIMHUIIAX yacax
O0mas Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IIAHY 4,0 144
KonTakTHas padora — ayIMTOPHBIE 3AHATHS: 1,78 64
Jlexuuu (Jlek) - -
[Tpaktuueckue 3ansatus (I113) 1,78 64
CamocrositesbHas padora (CP): 2,22 80
KonTtakTHas camoctosiTenbHas paboTta 299 0,4
CaMocCTOsITENbHOE U3YUEHUE PA3AEIOB TUCIUILIUHBI ' 79,6
Bua koHuTpoJIs:
3aver - \ -
B ToM umnciie o cemecTpam:
3 cemecTp

B 3auernrpix | B akagem.
Bunst yae6HoI paboTh €IUHNIaX qacax
OO01mast Tpy/10eMKOCTh JUCIHUILIMHBI 10 Y4eOHOMY ILIAHY 2,0 72
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 0,89 32
Jlekiuu (JIek) - -
[Tpaktryeckue 3ansatus (I13) 0,89 32
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CamocrositeabHas padora (CP): 1,11 40
KoHTtakTHas camocTosTenbHas pabora 111 0,2
CamocrosTenbHOE U3Y4YeHHUE Pa3aesioB JUCIUILUIUHEI ' 39,8
Bua koHTpoJIs:
3auer - -
4 cemecTp

B 3auerHbix | B akanmem.
Bunsr yae6HoI paboTh eIMHNIAaX Jacax
O01asi TPY10eMKOCTh JUCHHUIUIMHBI 10 Y4eOHOMY IJIAHY 2,0 12
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 0,89 32
Jlexumu (Jlek) - -
[Tpaktuyeckue 3ansatus (I13) 0,89 32
CamocrositesbHas padora (CP): 1,11 40
KoHTtakTHas camocTosTenbHas pabota 111 0,2
CamocTosTenbHOE U3YYEHHUE Pa3AesiOB TUCIHILIHHEI ' 39,8
Buja koHTpOJS:
3auer - -

B 3adetHbIx | B acTpon.
Bunst yueGHoIi paboThl €IUHUIAX Jacax
O0mas Tpy10eMKOCTh JIMCIUILIHHBI 110 Y4eOHOMY ILUIaHY 4,0 108
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,78 48
Jlexumu (Jlek) - -
[IpakTuueckue 3ansatus (113) 1,78 48
CamocrositesbHas padora (CP): 2,22 60
KonrtaktHas camocrositenbHasi pabora 599 0,3
CaMocTosiTeIbHOE U3YUCHHUE PA3/IETIOB IUCIUILIMHBI ’ 59,7
Bua kouTpoJs:
3auer - -
B ToM 4mciie o cemecrpam:
3 cemecTp

B 3auetHbix | B acTpoH.
Bunpr yue6HOI paboThI e IUHULIAX gacax
O0mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 2,0 54
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 0,89 24
Jlekiuu (JIek) - -
[Tpaktuueckue 3ansatus (I113) 0,89 24
CamocrositesbHas padora (CP): 1,11 30
KonTakTHas camocrosiTenbHas paboTa 111 0,15
CamocTosTenbHOE U3YYCHHUE Pa3IesiOB TUCIUTUIHHEI ' 29,85
Bua konTpoJs:
3auer - -
4 cemecTp

B 3auetHbix | B acTpoH.
Bunpr yue6HOI paboTh €IUHULIAX gacax
O0mas TPyI0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 2,0 54
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 0,89 24
Jlekiuu (JIek) - -
[Tpaktryeckue 3anstus (I13) 0,89 24
CamocrositesbHas padora (CP): 1,11 30
KoHTtakTHas camocTosTenbHas pabota 111 0,15
CamMocTosITeIbHOE H3YUYCHHE PA3/ICTIOB JUCITUTLIMHBI ' 29,85
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Bua konTpoJs:

3auer - \ -

AHHOTaNUsA padoyeil NPOrpaMMbl JUCHUILIIHHBI
I'paxknanckasi 3ammra B upe3Bbiuaiinbix cutyanusx (@T/1.B.02)

1. Heap AMCUMIUIMHBI - TOATOTOBUTH CTYJIE€HTa K OCMBICIECHHBIM IPAaKTHYECKUM
JCUCTBUSAM TIO0 00ECHEeueHHIO CBOEH O€30MacHOCTH M 3allUThl B YCIOBUSAX BO3HUKHOBEHHS
Ype3BbIYANHON CUTyallMu IPUPOJHOT0, TEXHOT€HHOTO U BOGHHOT'O XapakTepa.

2. B pesyabrare u3y4eHusi AUCHUIVIMHBI oOydamommiics 10 Hporpamme
0akajlaBpHAaTa J10JIKeH:

Obaaoams crnenyromumu o6mexynsTypabiMu (OK), obmenpodeccuonanpapiMu (OIIK) u
npodeccuonanbHbiMU (I1K) koMneTeHITUAME

FOTOBHOCTBIO II0JI30BATbCS OCHOBHBIMM ~ METOJAaMHU  3alUThl IPOU3BOJCTBEHHOIO
MepcoHaNa ¥ HaceJeHHs] OT BO3MOXKHBIX MOCJIEJCTBUI aBapuil, KaracTpod, CTUXUWHBIX OEICTBUI
(OK-9);

TOTOBHOCTBIO pPaboTaTh Ha OOOPYIOBAaHMM B COOTBETCTBHUU C MpaBWIAMU TEXHHUKHU
0€30MacHOCTH, MPOU3BOJICTBEHHON CaHUTApUH, MMOKAPHOK OE30MACHOCTH M HOPM OXpaHbI Tpyaa
(TIK-12);

3HaMb:

- XapaKTepUCTUKU MPHUPOJHBIX OEACTBHI, TEXHOTCHHBIX aBapuii M  KaTactpod Ha
panuanoHHO, XUMUYECKH ¥ OMOJIOTHYECKH OMACHBIX O0BEKTax, Mopaxaromue GakTopsl IPYrux
OIMaCHOCTEI;

- OCHOBBI BO3JIEHCTBUS ONACHBIX (PAaKTOPOB UPE3BbIUANHBIX CUTyallMid Ha 4eloOBEeKa M
MIPUPOJHYIO CPENY, AOMYCTUMBIE MPEAEIbHbIE KPUTEPUU HETATUBHOIO BO3/ICHCTBHS;

- Mepel 0€30MacHOTO IMOBEIEHHs MpH TNpeObIBaHMM B paiioHax (30Hax)  IOXKAapoB,
PaMOAaKTUBHOTO, XUMHUYECKOT0 U OMOJIOTHYECKOro 3arps3HEHHS;

- crnocoObl M CPEJCTBAa 3allUTHl YEIOBEKa OT BO3JCHCTBUS MOPAKAIOMIMX (HaKTOPOB
4Ype3BbIYAHBIX CUTYalM IPUPOAHOIO, TEXHOTEHHOIO U BOCHHOI'O XapaKTepa.

ymemsw.

- HCNOJb30BaTh  CPEACTBA 3alIUTHl OPraHOB JbIXaHUS W KOXKH, MEIUIMHCKUE I
CaMOo3allluThl ¥ OKa3aHUS MOMOIIH IPYTUM JIFOSM;

- IPUMEHATH IIEPBUYHBIE CPEACTBA IOKAPOTYIIEHUS Ui JIOKAJIW3alMH M TYLICHUS
M10’Kapa, BOHUKIIIETO B ayTUTOPUU (J1abopaTopun);

- OKa3bIBaTh ce0e W JPYruM MOCTPAJaBIIUM MEAMLIMHCKYIO MOMOIIL C UCIOJIb30BaHUEM
Ta0ENIbHBIX U NOJIPYYHBIX METULIUHCKUX CPE/ICTB.

enadems:

- npuémMamMH MPOBEACHMSI YAaCTUYHON CaHUTApHOM OOpabOTKH NpU BHIXOAE W3 pailoHa
(30HBI) PaAMOAKTUBHOIO, XMMHUYECKOT'O M OMOJIOTHUYECKOTO 3arpsA3HEHUS (3apaskeHHs);

-- CI0C00aMHU U TEXHOJIOTUSIMHU 3alllUThl B YPE3BBIYANHBIX CUTYALIUSIX.

3. Kparkoe conep:kanue THCHHUIIHHBI

1. OmacnHoctu mnpupogHoro xapakrepa. CTuxuiiHble O€ICTBUSA, SBJICHUS TNPUPOIBI
pa3pyLIUTENbHON CHIIBI - 3€MJIETPSCEHUS, HABOJHEHUS, CEJIEBBIE IOTOKH, OIOJI3HH, CHEXHbIE
3aHOCHI, U3BEPKEHHE BYJIKAHOB, 00BAJIbl, 3aCYXHU, yparaubl, OypH, moxapsl.

2. OnacHOCTH TEXHOT'€HHOT'O XapakTepa. ABapHM U KaTacTpogbl Ha paJUallHOHHO OTTACHOM
00BEKTe, XUMHUYECKH OMACHOM OOBEKTe, OHMOJOTHYECKH OMAacCHOM OOBEKTe; Ha TPAHCIOPTE
(>KeJIe3HOIOPO’KHOM, AaBTOMOOMJIBHOM, PEYHOM, aBHALIMOHHOM); Ha TUIPOCOOPYXKEHMAX; Ha
KOMMYHAJIbHBIX CUCTEMAaX KM3HEOO0eCTIeueHusl.

3. OnacHocTu BOEHHOro Xxapakrepa. lIpuMeHeHue oOpyXusi MaccoBOrO MOPAXKECHUS
(s,mepHOr0, XUMUYECKOTO, OMOJIOTUYECKOT0), OOBIYHBIX CPEJICTB C 3AKUTaTeIbHBIM HAIIOJHEHUEM,
HOBBIX BHUJIOB OPY’KHs. 30HBI 3apaXK€HUs OT CPECTB MOPAKEHUS U UX BO3/IEHCTBUE HA HACEICHHE
U OKPY>KAIOIIYI0 IPUPOJIHYIO CPELY.

4. TloxapHast 0€30MaCHOCTb — COCTOSHHE 3aIIMIICHHOCTH HAacCeleHUs,, HMYILECTBa,
oO1iecTBa U rocyapcTBa oT noxapos. [loxkapHas onacHOCTh (IPUYMHBI BOBHUKHOBEHUS MTOKapOB
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B 3/1aHUSX, JIECHBbIE NOXKapbl). Jlokanu3auust U TymeHue mnoxapoB. IIpocrelinine TeXHUYECKHE
cpenctBa nmoxaporymeHus (oruerymurenu Ol -8, OY-2) u npaBuiia moyb30BaHUS UMH.

5. KoMIuiekc MeponpusiTUil rpa)KJaHCKOM 3aIUThl HACEJIICHUSL.

OrnoBemenue U uHGOpMUpOBaHUE HaceleHuss 00 omacHocTH. [IpuHsATHE HacelneHUEM
curHasioB  omoBemieHust («Buumanue Bcem!», «Bosmymnas TpeBoray, «PamnanunonHas
OMACHOCTbY, «XHUMHYECKas TpeBoray, «OT00il omacHOCTH») M MOPSAOK JEHCTBUS MO HHM.
DOBakyanus HaceleHHs M3 30HBI omacHOCTH. CrocoObl 3BaKkyalnu  OKCTpEHHas 3BaKyallHs
CTYJIEHTOB U3 ayJUTOPUHU [P BOZHUKHOBEHUU 10XKAPa.

CpencTBa UHAMBUAYaTbHOM 3amuThl opranos asixanus (I'T1-7, I'TI-7B, I'TI-9, P-2, V-2K,
PITIA-1, PIII-67M, PVY-60M, «®enukcy», I'JI3K, AL, AI-3, I[13Y-K, UIl-4M, UII-5, UII-6,
KUII-8), koxu (JI-1, O3K, KUX-4M, KUX-5M) uenoBeka. MeauimHCKE CpeICTBA 3AIIUTHI .

CpencTBa KOJJIEKTUBHOM 3aluThl HaceneHus. HaznaueHnue, 3alMTHBIE CBOMCTBA YOEKHUILL.
[TpotuBopamuannonnsie ykpeitus (IIPY, mom3eMHbie mMemexogHble MEPexoibl, 3ariayOJIeHHBIC
CTaHIIMM METPOMOJIUTEHA), MPOCTEHIINE YKPBITHS (TpaHIIEH, OKOIbI, MEPEKPBIThIC IIEN).
[TpaBuna 3aHATHS YOKUIIA.

6. OkazaHue MEepBOM MEAUIMHCKOW IIOMOIIM IPU OXKOraxX, pPaHEHUsAX, 3apaKEHUsX.
[IpoBeenne yacCTHYHON CaHUTAPHOW 00PaOOTKH KOXKHBIX TOKPOBOB YEJIOBEKA ITPH BBIXO/IE U3 30H
PaAMOAaKTUBHOIO, XUMUYECKOTO U OMOJOTHYECKOT0 3apakeHus (3arpsa3HeHHs), U3 30H MOXKapOB.

7. JlukBUAauMsA NOCIEACTBUN YpPE3BBIYANHOW CHTyauuu. PaguanuoHHas M XUMHUYECKas
pa3Beaka odyara MopaxxeHUs (3apakeHus). ABapHilHO-cmacatenbHble paboThl. CrnernuanbHas
00paboTKa TEXHUKH, MECTHOCTH, OOBEKTOB (Ie3aKTHBAIMs, Jera3amus, Ie3uHQEKIHs,
JE3UHCEKIINS).

8. OKCTpeHHas »JBaKyalusi W3 ayauTopuu (Jlabopartopuu) B YCIOBUAX TI0XKapa,
paanaluoOHHOr0, XUMUYECKOT0, OMOJOTHYECKOr0 3arps3HEHHs] TEPPUTOPUU C HCIOIH30BAHUEM
npocreimux cpeacts 3amuThl («Pennkey, I'JI3K, nporusorasza I'T1-7 ¢ AT1T-3).

4. O0beM y4eOHOMH JUCHUIIINHBI

B 3adernrnix | B akamem.
Bunpr yue6HO# paboThl eQUHULIAX gacax
O01mas TPyA0eMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 1,0 36
KonTakTHas padora — ayIMTOPHbIE 3aHATHS: 0,44 16
Jlekiuu (JIek) 0,44 16
[IpakTuueckue 3ansatus (I113) - -
CamocrositesbHas padora (CP): 0,56 20
KonTtaktHas camocrositenpHas pabora 0.56 0,2
CaMocTosiTeNnbHOE U3YUEHUE PA3/IETI0B IUCHUIIIMHbI ' 19,8

Bua konTpoJs:

3auer - | -

B 3auetHbix | B acTpoH.
Bunpr yue6HOI paboTh €IUHULIAX gacax
O0mas TPy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IUIaHY 1,0 27
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 0,44 12
Jlexumu (Jlek) 0,44 12
[Tpaktnueckue 3anstus (I113) - -
Camocrositesbaas padora (CP): 0,56 15
KonTtakTHas camocrosiTenbHas paboTa 0,15

0,56
CaMOCTOSITETbHOE U3YUYECHHUE PA3]IeNIOB JUCIUILIMHBI 14,85

Bua konTpoJs:

3auer - ‘ -
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AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«BBenenue B matematuky» (®T/I.B.03)

1. Heap AucHUIUIMHBI - GOpMHUpOBaHUE y OakanaBpa 0a30BbIX MaTeMaTHYECKUX 3HAHMIA,
HEOOXOUMBIX I JaJbHEWIIero H3y4yeHHUs pas3/esioB BBICIICH MaTeMaTUKH. A Takxe, IS
M3y4YeHUs psiaa oOIeHAYYHBIX JUCIUIUIMH U JTUCHUIUIMH TPOPECCHOHATBHOTO UK.

2. B pe3yabrare wu3ydYeHHsl JUCHUIUIMHBI OOydYaloUIMiicas 1O NporpamMme
0akajlaBpUAaTAa J0JIKEH

Obaadams cnenyromumu oomekynbTypHbiME (OK), obmenpodeccuonanbapiMu (OITK) u
npodeccnonansubivu (I1K) koMneTeHIUsIMHU:

— TOTOBHOCTBIO MPUMEHATH (yHIaMEHTAIbHbIE MATEMaTHYECKUE, €CTECTBEHHOHAYYHbIE U
o0IIenHKeHepHbIe 3HaHUS B podeccroHanbHol aestenbHoctd (OITK-3);

- CHOCOOHOCTBIO HCIIOJI30BATh B HCCIENOBAaHUSAX M pacueTax 3HAHUS O MeEToJax
UCCIIEIOBaHMs, aHajiu3a, JAMAarHOCTUKU U MOJEIMPOBAHUS CBOMCTB BEIIECTB (MaTepUaioB),
¢bu3nyuecKux M XHMHUYECKUX IMpoIleccax, MPOTEKAIONIMX B MaTepHalax MpU HX MOJIy4EHUH,
obpabotke u moaupukanuu (I1K-4);

3HamMby:

-OCHOBHBIE METOJIbI MCCIICIOBAaHMS DJIEMEHTApHBIX (DYHKIUI, MX CBOHCTBa M TpaduKw,
TOXKJIECTBEHHBIE MTPE0OPa30BaHUS aNTreOpanyecKuX U TPUTOHOMETPHUECKUX BBIPAXKEHUI, CIIOCOOBI
pellieHns YpaBHEHUM M HEPABEHCTB, RJIEMEHThI TEOPUHM YMCEN, BKIIOYasi KOMIUIEKCHBIE YHCIIa, U
TEOPUU MHOKECTB, OCHOBBI aHATUTUYECKON T€OMETPHH, BEKTOPHON U JIMHEHHOM anreopsl;

ymems.

-npuoOpeTaTb ~ HOBbIE ~ MaTeMaTHYeCKHe  3HAHMS,  HUCIOJb3YyS  COBPEMEHHBIC
oOpa3zoBaTenbHble W HMH()OPMAIMOHHBIE TEXHOJIOTHH, COCTABISATH MAaTEMAaTUYECKHE MOICIH
TUIOBBIX 33/1a4 U HaXOJUTh CIIOCOOBI UX PEIICHMIA; yMETh MEPEBOJAUTh HA MATEMATUUECKUN SI3BIK
IpocTeiiye MnpoOjaeMbl, IOCTaBICHHbIE B TEPMUHAX JAPYrUX HPEIMETHBIX oOJacTei, U
UCIOJIb30BaTh MIPEBOCXOJICTBA 3TOM nepedopMyITUPOBKH TSl UX PEIICHUS;

enademsn.:

-MaTeMaTU4YeCKOW JIOTHKOM, pa3BUTHIMH Y4e€OHBIMH HaBBIKAMH M TOTOBHOCTBIO K
MPOJOJKEHUIO 00pa30BaHUs, YMEHHEM UUTaTh U AHAJIU3UPOBATH YUYEOHYI0 MAaTEMaTHYECKYIO
JIUTEpaTypy, MEPBUUHBIMU HAaBBIKAMU M METOJAMM PELICHUS MATEeMAaTHYECKUX 3a7ad JUCLUUILIUH
poeccCHoHaNBbHOTO LMKJIA U AUCLIUILINH NPOQUIbHON HAalIPaBIEHHOCTH.

3. Kparkoe conep:kanue THCHHUIIHHBI
Beenenue.

[Ipenmer u metoasl mareMaTuku. OmnucaHue OCHOBHBIX pa3lieloB Kypca. TpeboBaHus mpu
M3Y4YEeHHUH Kypca.

Moayas 1.

DJieMeHThl TEOPUM 4YMcCeJ U TeopuM MHOKecTB. JleiicTBus Hajg MHorowieHamMu. OCHOBHbIE
THUNIBI YPAaBHEHUI M HEPaBeHCTB, MeTOAblI MX pemenusi. Yucna (uenble, OTpULIATEIbHbIE,
BELIECTBEHHbIE). AOCOJIOTHAs BEIMYMHA JeMCTBUTENbHOro uyucia. KoMIUIEeKCHbIE YHcIa.
Onepanuu  HajJ HUMH. MHoxecTBa W onepaluud HajJ HUMH. OJIEMEHTBl MHOXECTBA,
nmoAMHoOkecTBa. YncioBsle MHOKecTBa. PopMynsl Myaspa u Diepa. M3BneueHne KOpHs N-oi
CTENEHU M3 KOMIUIEKCHOrOo uyucia. PellleHne ypaBHEHUN KBAJpPATHBIX W BBICHIMX MOPSIIKOB.
Pannonanehas 1po6s. OcHOBHasg Teopema anreOpbl. TpPUrOHOMETpPUYECKHWE YpaBHEHUS U
HepaBeHcTBa. Jlorapudmudeckue ypaBHEHHUS U HepaBeHCTBa. [loka3zaTenbHbIE ypaBHEHUS H
HepaBeHCTBa. PeleHrie ypaBHEHHI 1 HEPABEHCTB CMEIIAHHOIO THIIA.

Moayas 2.

@®yukuuu U ux cpoiicrBa. Ilpocreiimue 3nementapubie pyHkuuu. Hexkoropbie Bompocsl
IUVIAHUMETPHUH U CTepeOMeTPUU. AHAIUTHYECKAS TeOMeTpHs.

[Monstus ¢pynkuuu. Mccnenoranue Gpynkiuu. Criocoos! 3apanus Gyaknuii. O0patHpie (QyHKIINAH.
CpoiicTBa seMeHTapHBIX (YHKIUN. (IMHEHHBbIe, KBaJApAaTHUYHbBIE, CTEIICHHBIE, MOKa3aTelbHbIE,
jorapu@mMuyuecKue, TPUTOHOMETpUYECKHe | Jpyrue). MeToJq KOOpAMHAT Ha IUIOCKOCTH.
JlexapToBa MNpsSIMOYTOJIbHAsE CHCTEMa KOOPAMHAT, MOJIApHAas cucTeMa KoopauHaT. PaccrosiHue
MEXIy IByMs ToukaMmu. JleneHue oTpe3ka nomnoiaMm. YToia MeXIy ABYMs MPSIMbIMH Ha MJIOCKOCTH.
VYcnoBusi mapaieIbHOCTH U TMEPHEHIUKYISIPHOCTU TPSMbBIX. YPABHEHHS MNPSIMOW JMHUU Ha
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TJIOCKOCTH: 0011Iee, ¢ YIIIOBBIM KO GUIIMEHTOM, MPOXOASIIEH yepe3 JaHHYI0 TOYKY B 3aJJaHHOM
HanpaBJIEHUHU, TPOXOSIIEH yepe3 BE JaHHbIe TOUKU. PaccTosiHre OT TOYKH A0 npsiMoi. KpuBsbie
BTOpOro mopsiaka. KaHoHWueckue ypaBHEHUS U TpapUKd OKPYKHOCTH, DJUIMIICA, THIEPOOIHI,
mapadoJIbI.
Moayas 3. BekTopHas aiareopa.
Bekropsl. Monaynbs BekTopa. OpThl, HampaBlArOUIME KOCHHYCBhL. Onepanuu HajJ BEKTOPaMH.
CkanisipHO€ IpPOU3BENEHUE JBYX BEKTOpPOB. BeKTOpHOE NpOU3BENEHHE JIBYX BEKTOPOB.
CmeliaHHOe TPOU3BEIAEHUE TpPeX BEKTOPOB. (DU3MYECKOE U TEOMETPUYECKOE NPUIIOKEHUE
BEKTOPHBIX IIPOU3BEACHUI.
Monyasb 4. /Iuneiinas aareopa.
Matpunpbl. Onepanuyd HaJI MaTpullaMu. DJIEMEHTApHBIE NPEOOpa3OBaHUS CTPOK MATPUIIBL
[IpuBenenune matpunbl K cryneHyatoMy BuAy W Buay [aycca. Panr marpunsl. Onpenenurenb
MaTpuIbl U ero cBoiictBa. OOpaTHas Mmarpuila. PemieHue cucTeM ITUHEWHBIX ajareOpandecKux
ypaBHEeHHUH (C TIOMOIIBIO OOpaTHOW Marpuiel, MeroaoMm [aycca, Merogom Kpamepa).
[IpencraBienne o0 TUHEHHBIX BEKTOPHBIX pOCcTpaHcTBaX. COOCTBEHHBIC BEKTOPHI M COOCTBEHHBIC
3HAQUYEHMS] MaTPHULIBL.

4. O0beM y4eOHOM JUCHHILINHBI

B 3auerHbix | B akanmem.

Buapl yue6HO# paboThl eqUHULIAX Jacax
OO01masi Tpy10eMKOCTh M CUMILIMHBI 10 Y4eOHOMY ILIAHY 2,0 72
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 0,89 32
Jlexumu (Jlek) 0,44 16
[IpakTuueckue 3ansatus (113) 0,44 16
CamocrositesbHas padora (CP): 1,11 40
KoHTakTHas camocTosTenbpHas pabora 111 0,2
CamocTosTenbHOE U3YYEHHUE Pa3AesiOB JUCIUIUIHHEI ' 39,8

Buja koHTpOJS:

3auer - | -

B 3auerHbiX | B acTpoH.
Busl yaeOHoI paboThI €AMHUIIAX yacax
O0masi Tpy10eMKOCTh IMCIUILIHHBI 110 Y4eOHOMY IIAHY 2,0 94
KonTakTHas padora — ayIMTOPHBIE 3aHATHS: 0,89 24
Jlekiuu (JIek) 0,44 12
[IpakTuueckue 3ansatus (I113) 0,44 12
CamocrositesbHas padora (CP): 1,11 30
KoHTtakTHasi camocTosTenbpHas pabota 111 0,15
CaMocTosTENbHOE U3YUYEHUE PA3AEIOB TUCIUIUIMHBI ' 29,85

Bua koHTpoJIs:

3ayer - ‘ -

s JOKYMEHT IOJNMUCAH
HEKBAJIMOULIUPOBAHHON
SJEKTPOHHOM IO AU CHIO

@ Brnanenewn: ®unaros Cepreit Hukomaesuu

H.o. mpopekropa: Ciry»x6a IpopeKkTopa 1o yIeOHOH
pabote

Heiicteutenen: ¢ 26.03.2021 no 26.03.2022
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