4.4. AHHOTAUMHU Pad0YUX MPOrPaAMM AU CHUIIHH
4.4.1. IucuMIIMHBI 00513aTe/IbHOM YacTH (0a30Bast 4acTh)

AHHOTanuA padoyeil MPOrpaMmbl AUCHUNIMHBI
«AnocTpanublii 13b1k» (61.5.1)

1. Heap AMCUMIUIMHBI. TPUOOPETEHHE CTyACHTAMHU OOIIeH, KOMMYHHUKAaTUBHOW U
npoeCCHOHATBPHON KOMIIETEHIIMH, YpPOBEHb KOTOPBIX Ha OTAEIBHBIX JTanax s3bIKOBOU
MOJATOTOBKA  MO3BOJIIET  MCMOJb30BaTh  MHOCTPAHHBIM  SI3BIK  TNPAKTUYECKH Kak B
npodeccuoHanbHON (MPOU3BOACTBEHHOW W HAY4YHOM) MACATEIBHOCTH, TaK M Ui  IeJeh
caMmoo0pa3oBaHMs.

2. B pe3yabTare wu3yYyeHHs IUCHMUIUVIMHBI O0y4YaluIWiicsi MO mporpamme
0akaJiaBpUaTa J10JIKeH:

Ob6naoams cnenyromumu oouiekynbTypubiMu (OK), oGmienpodeccuonansusiMu (OITK)
u npodeccuonanpubivu ([TK) koMmeTeHIUAMI:

CIOCOOHOCTBI0O K KOMMYHHKAIIMM B YCTHOM M TMHCHBbMEHHON (opMax Ha PYCCKOM U
MHOCTPAaHHOM  sI3bIKaxX JUIA pelIeHHs 3aJad  MEXKJIMYHOCTHOIO U MEXKYJIbTYPHOTO
B3aumoeicteus (OK-5);

CIIOCOOHOCTBIO OCYIIECTBIISITH COOp JaHHBIX, W3y4aTh, aHAIM3UPOBATH W 0000IIATh
HAyYHO-TEXHUYECKYI0  HHPOpMAIMI0 IO TEeMaTHUKE HCCIeloBaHus, pa3paboTke U
UCIIOJIb30BAHUIO TEXHUUYECKON JOKYMEHTAI[MM, OCHOBHBIM HOPMAaTHUBHBIM JIOKYMEHTaM I10
BOMPOCaM HHTEJUIEKTYaIbHOH COOCTBEHHOCTH, MOJTOTOBKE JOKYMEHTOB K MAaTCHTOBAHHUIO,
oopmienuto Hoy-xay (ITK-2);

3Hamy:

OCHOBHBIE€ CITIOCOOBI COYETAEMOCTH JIEKCMUECKHX €IWHHUIl U OCHOBHBIE CIIOBOOOpPA30Ba-
TETbHBIC MOJICIIH;

PYyCCKHE SKBHUBAJICHThI OCHOBHBIX CJIOB U BBIPAYKEHUH MPOecCHOHATBHON peyH;

OCHOBHBIE TIPHEMBI U METOIbl pedepupoBaHUsS W AHHOTHPOBAHHS JHUTEPATYPHI IO
CHEINAIbHOCTH;

MACCUBHYIO JIEKCHUKY, B TOM YHCJIe OOLICHAYYHYIO U CHEIUAILHYI0 TEPMUHOIIOTHIO, He-
00xoauMy0 117151 pabOThI Ha/l TUTIOBBIMU TEKCTAMH;

MpUEMBbI padOTHI C OPUTHHAIBHON JINTEPATYPOl 1O CHEIHATLHOCTH;

ymemsy:

paboTaTh ¢ OPUTHHAIBHOMN TUTEPATYPO 1O CHIEIHATLHOCTH;

paboTaTh cO ClIOBapeM; BECTHU JEJIOBYIO MEPENUCKY Ha U3YYaeMOM SI3bIKE;

BECTH PEUEBYIO JESATEIBHOCTh MPUMEHUTENIHHO K cdepe OBITOBON M MpodecCuoHaTbHON
KOMMYHHKAIUH,

enadems.

HaBbIKAMU U YMEHHSIMH PEUYEBOM JEATEIbHOCTU NMPUMEHUTENBHO K cepe ObITOBON U
npodeccuoHaIbHON KOMMYHUKALIMU, OCHOBAaMH IyOIMYHON peUH;

dbopMaMu eOBOM MEPEeNHuCKH, HaBBIKAMH TOATOTOBKH TEKCTOBBIX JOKYMEHTOB B
yIPaBIECHYECKON ACSITELHOCTH;

OCHOBHOW MHOSI3IYHON TEPMHUHOJOTHEN CIEIIMATIBLHOCTH;

OCHOBaMU peepupoBaHus U aHHOTUPOBAHUS JTUTEPATYPHI TIO CIIEIIUATHHOCTH.

3. KpaTkoe cogep:kaHue TUCHUTIIUHBI

Beenenue. [Ipeamer u poiab HHOCTPAaHHOTO si3bIKa. KpaTkue uctopudeckue cBeacHus 00
M3y4aeMOM s3bIKe. 3a7aul U MECTO Kypca B IOArOTOBKE OaKanaBpa TEXHUKH U TEXHOJIOTHH.

Mognyns 1. |I'pammarrueckue TpyAHOCTH U3y4aeMOro sI3bIKa!

1.1JIuynble, NpUTSKATENbHbBIE U TPOYHE MECTOUMEHUS.

CrpsbkeHue riaroia-cBs3ku. V3MeHeHHWe riaroiia-CBsS3KM B (hOpMax HACTOSIIETO
BpeMeHHu. (OOpa3oBaHHE pA3IUYHBIX BUAOBPEMEHHBIX (OPM € MOMOUIBIO TJIArojia-CBA3KHU.
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OOpaszoBanue u ymnorpebieHue QopM MacCUBHOTO 3ajora. V3MEeHEHHE TJaroia-CBS3KH B
pa3nmuuHbIX ¢GopMax MPOIIEAIIero U Oyaymero BpeMeHHU. [1aroy-cBs3ka B OTPHUIATEIBHBIX
MPEITIOKEHUSX.

1.2 Tlopsimox cimoB B TpemiokeHUH. [IpsMoil TMOPSAOK CJIOB yTBEPAUTEIHLHOTO
NPEUIOKEHUST B PAa3IMYHBIX BHAOBPEMEHHBIX (opmax. H3MmeHeHue Tmopsiika CJIOB B
BOIIPOCHUTEIIbHBIX MPEIIOKEHUIX. [TOpsIOK CIIOB M MOCTPOCHUE OTPUIIATEIBHBIX MPEITI0KCHHM.
OMpaTHuecKue KOHCTPYKIUH.

Monyns 2. |.UTeHne TeMaTH4eCKUX TEKCTOB:

2.1.BBenenune B CIENHAIBLHOCTD

2.2]1.11. Menneneen

2.3.PXTYVY um. JI.1. Menneneena

[TonsiTue 0 BHIAX YTEHHS Ha MPUMEpPAX TEKCTOB O Xumuu, Hanomexuonozcuu, J[.H.
Menoeneese, PXTY um, [[.U. Menoeneesa.

AKTUBH3AIUS JEKCUKHU TIPOYUTAHHBIX TEKCTOB.

Moayns 3. lll.IlpakTrka ycTHON pedH Mo TeMam:

3.1. 4’ oBopum o cebe»,

3.2. 8 ropoae»,

3.3. QaiioH, rae s KUBy».

MoHosorudeckasi pedb 1Mo Teme «o cede». MoHoornueckas peub Mo TeMe «o cebex.
Jlexcnueckne 0COOEHHOCTH MOHOJIOTHYECKON peur. PedeBoil 3THMKET MOBCEIHEBHOTO OOIIECHUS
(3HaKOMCTBO, TIPE/ICTABJICHNUE, YCTAHOBJICHUE W MOJJCPKAHUE KOHTAKTa, 3allPOC U COOOIICHUE
uHbopManui, MOOYKIACHHE K JCHCTBHIO, BhIpa)KEHHE MPOCKOBI, cormacus). doHeTHyecKue
XapaKTePUCTUKU U3ydaeMoro si3bika. OCOOCHHOCTH JHMAJOTHYEeCKOW peud MO MPOUIEeHHBIM
TEMaM.

OOmiee Konu4yecTBO MoayJIeH - 3.

4. 00beM y4eOHOH JUCIHIIMHBI

Bunbt yueOHO paboOThI B 3auerHBIX B akamem.
eIMHUIIAX Jacax
Oo6mas TpyA0eMKOCTh TUCHHILJIMHBI 0 Y4e0HOMY IJIaHy 8,0 288
AYIUTOpPHBIE 3aHATHUS: 2,7 96
Jlexrn (JIek) 0 0
Ipaktuueckue 3ansarus (I13) 2,7 96
CamocrosiTesbHas padora (CP): 4,3 156
Buja koHTpoOJs: 3a4eT / 3K3aMeH 1,0 IK3aMeH
(36)
Bunast yueOHoI paboThI B 3aueTHbIX B actpon.
eIMHUIIAX Jacax
O01mas TpyA10eMKOCTh JUCHUILIHHBI 110 Y4e0HOMY ILUIAHY 8,0 216
AYAUTOPHBIE 3aHATHUS: 2,7 72
Jlexiu (JIek) 0 0
[Mpaktuyeckue 3ausatus (I13) 2,7 72
CamocrosiTesbHas padora (CP): 4,3 117
Buja koHTpoOJs: 3a4eT / 3K3aMeH 1,0 IK3aMeH
(27)

AHHOTanuA padoyeil MPOrpaMmbl AUCHUNIHHBI
«®ujocopusn» (61.5.2)
1. Heap AucHMILUIMHBL. cPOPMHUPOBATH Yy CTYJEHTOB KOMIUIEKCHOE NPEACTABICHUE O
pomu u mecte (umocopud B CUCTEME T'yMAaHUTAPHBIX, COIMAIBHBIX U €CTECTBEHHBIX HAayK,
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NO3HAKOMHUTh HUX C OCHOBaMH (PUIOCO(PCKOro 3HAHMs, HEOOXOIUMBIMH [UIS pPELICHHUS
TEOPETHUYECKHUX U MPAKTHYECKUX 3a1ad.

2. B pe3yabraTre wu3y4YeHUs] MCHUILVIMHBI oOyvdawummiicds 1o mNporpamme
0akaJjiaBpUaTa J0JIKeH:

Obnadams cnenyromumu oouiekynbTypubiMu (OK), obmienpodeccuonansuasiMu (OITK)
u npodeccuonanpubiMu (ITK) koMIeTeHITUAMI:

CIIOCOOHOCTBIO HCIIONB30BaTh OCHOBBI (PHIOCOPCKUX 3HAHWHA A1 (POPMUPOBAHUS
MHUpoBo33penyeckoi mosuiuu (OK-1);

CIOCOOHOCTBIO paboTaTh B KOJUIGKTHBE, TOJEPAHTHO BOCIPHHHMAS COLHUAIBHBIE,
ITHUYECKHE, KOH(PECCHOHANBHBIE U KyIbTypHbIe pasnuuus (OK-6);

3HamMb.

OCHOBHOE COZIep’KaHME TIaBHBIX (HUIOCO(CKUX IIKOJI W HANpaBICHUH, MpeacTaBUTENEH
3TUX IIKOJ, CBA3b M paziuuue HuxX (UIocohckux uAeH, CBI3b HCTOPUKO-PHIOCOPCKUX
KOHLIEIINI ¢ COBPEMEHHBIMH MPOOJIeMaMH HHANBUIYATbHON U 0OIIECTBEHHON JKU3HH,

ymemy:

NOHUMATh M AHAIN3UPOBATH MHPOBO33PEHUYECKHE, COLMAIbHBIE W WHAWBUAYaIbHBIC
po0JIeMbl COBPEMEHHON KM3HM; TPAaMOTHO BECTH IUCKYCCHIO, apIyMEHTHPOBAHHO OTCTauBaTh
CBOIO TO3MIIMIO TI0 3HAYMMBIM (PriIOCOPCKUM MpobdieMaM COBPEMEHHOH >KM3HU, OMHUPAsICh HA
HapaOOTaHHBIM B HMCTOPUH (QHUIOCOPUH MaTepual; MPUMEHATh MOJy4eHHBIe (uocodcekue
3HAHMSA K PEIICHHUIO NPo(ecCHOHANBHBIX 3a/1ad,

enadems.

IpeACTaBICHUAMH O (pritocopun Kak HayKe M CHCTEME IIEHHOCTEH, ee MEeCTe B CHCTEME
TYMaHUTApHOTO 3HaHUS, OCHOBaMH (MIOCO(CKOT0 MBIIUICHHS; KaTErOpUAIbHBIM armapaToM
U3y4aeMOl TUCHUIUINHBI, GUIOCOPCKIMU METOJaMH aHAJIN3a Pa3IMYHBIX Mpo0IeM, HaBBIKAMH
¢miocopckoil  KyabTypbl A BBIpaOOTKM  CHCTEMHOIO, IIEJIOCTHOIO  B3IJIsla Ha
JCUCTBUTEIBHOCTh U MECTO XUMHHU M XMMHUYECKON TEXHOJIOTHH B LIEIIOCTHON KapTHHE MUPA.

3. KpaTkoe coep:kaHue AU CHUITUHBI

Brenenue. ®unocodus, ee IpoUCX0KICHUE U POJIb B 0OIIECTBE.

Mopnyas 1. OcHoBHBIEe (HIOCO(PCKHE HIKOJIBI.

Antnunas  ¢umocodpust  (mocokpatuku, coductel, Cokpar, Jlemokpur, IlnatoH,
ApUCTOTENb, IUIMHUCTUYCCKU-pUMCKas (uiocodus). OCHOBHBIE MPOOJIEMBbI CPEIHEBEKOBON
dumocobun u smoxu Bospoxmenus. dunmocodus Hosoro spemenu (XVII — XVIII  BB.)
Wneonorus IIpoceemenus. Hemenkas kmaccuueckas ¢unocodus. Pycckas ¢umnocopus XIX —
XX  BB. OcHOBBI Mapkcuctckoi ¢umocopuu. OCHOBHBIC HANpaBICHUS COBPEMEHHOU
dumnocodpun.

Monayanb 2. Punocodckne KOHUENUUU ObITHS U MO3HAHMS.

[Ipobnema ObiTus B uctopuu ¢unocopuu. IloHATHS MaTepUaIbHOTO W HJCAIBHOTO.
OcHoBHbIE (rtocOPCKHE HANPABJICHHS. MaTepuaiu3M M uaeanu3M. [IpuHImm riodambHOTO
HBOJIFOLIMOHU3MA B COBPEMEHHON Hay4HOU KapTUHE MUpA.

Konnenuuu npoctpancTBa U BpeMEHH B UCTOPUH (HHIIOCOPHN U HAYKH.

IIpoucxoxaenue cosHanus. Poiabs Tpyna B IpOUCXOKAEHUU cO3HaHMs. M aeanncruueckue
U MaTepHalnucTH4Yeckue KoHumenmmu co3HaHus. Cos3nanme u Mmosr. Co3HaTenbHOE W
6ecco3narenbHoe. Co3HaHue U s13bIK. CoO3HAHME U CaMOCO3HAHHME.

Konnenuuu rHoceomormn B uCTOpuM  ¢Qumiiocopuu: ceHCyalaw3M, PpalHOHAIH3M,
CKENTHIIM3M, aTHOCTUIIN3M, KOHIENIIUS BPOXKACHHBIX HIeH, anpuopusM. J(nanekTuka nmo3HaHus:
YyBCTBEHHOE M paroHagbHOe. OCHOBHBIE TEOPUH NCTHHBI.

Monayasb 3. IIpod/embl yesioBeka B pustocopum.

Yenosek kak npeameT ¢pustocockoro ananmsa B uctropuu punocoduu. [Ipoucxoxaenne
YeloBeKa: NPUPOAHBIE U COLMAIbHBIE YCIOBUS aHTPOIOCOLMOreHe3a. buoiormueckoe u
COIMaJIbHOE B YenoBeke. IHAMBHI, HHANBUIYaTbHOCTh, THYHOCTb.
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CMBICH KM3HU W TIpEHA3HAYeHUE uenoBeka. JKu3Hb, cMepTh, Oeccmeprre. JIBrkeHue
HEHACWUJIUs, €ro poib B coBpeMeHHOW >ku3HU. llenmm wm mennoctu. CBoOoga BOIM U
OTBETCTBEHHOCTh JMYHOCTU. HpaBCTBEHHbIE, pETUTHO3HBIE, 3CTETUYECKHUE LIEHHOCTH.

Monayanb 4. dunocodus ucTopuu u 0d1EecTBA

YeloBEK B CHCTEME COLUAILHBIX CBA3eil. JIluuHocTh ®M  Maccel, cBoOoma u
HeoOxoaumocTh. Dunocoduss ucropuu: GopmanvoHHAs W IUBWIM3ALMOHHAS KOHIIETILIUU
UCTOpPUYECKOro pa3Butus. [IporpeccucTckrue W HUKIMYECKUE MOJENH pa3Butus. [noOambHbIC
po06sieMbl COBpeMeHHOCTH. KoHIIenus ycTOMUNBOro pa3BUTHS U CLIEHAPUH Oy IYILETO.

OOmectBo M ero cTpykrypa. ComuanbHasi, MOJIUTHYECKas U JyXOBHas chepbl
obmectBa. Konnenuuu rocynapcrsa B uctTopuu ¢puinocodckoit Mpiciu. I'paxkaanckoe 001ecTBo
Y TIPaBOBOE I'OCY1apCTBO.

Moayasb 5. ®unocodekue npodieMbl XUMUN U XUMHYECKOH TEXHOJIOTHHI

Hayunoe u BHeHayuHoe 3HaHue. CTPyKTypa HAy9HOTO 3HAHUS, €r0 METOABl U (OPMBI.
HayuHble peBOMIOLIMM M CMEHA TUIIOB pallMOHAIBHOCTU. Hayka B COBpeMEHHOM MHpe. DTHKa
HayK{ U OTBETCTBEHHOCTh YUYEHOTO.

[IpoGnema cooTHOWIEHUS HAayKd U TexXHUKU. ColMaabHblEe MOCIEACTBHUS Hay4dyHO-
TEXHUYECKOI0 Iporpecca. DTUYECKUE U HKOJIOTMYECKHE HMIIEPATUBBI PA3BUTHUS HAYKH H
TEXHHKH.

MecTo XMMUU B CUCTEME €CTECTBEHHBIX HayK. OCHOBHas mpoOJieMa XUMUU KaK HAYKH U
npou3BoacTBa. llemn w  3amaum  xumudeckor — TexHojormu. Crenuduka  XUMHUKO-
TEXHOJIOTUYECKOT0 3HaHUA: (PyHIaAMEHTaIbHOE U MPUKIIATHOEC, IMITHPUIECKOE U TEOPETHUECKOE.

4. 00beM y4eOHOH JUCHHIIMHBI

Bunbt yueOHO paboOThI B 3auerHBIX B akamem.
eIMHUIIAX qacax
O01masi TPYA0eMKOCTh THCIHUTIMHBI 110 Y4e0HOMY MJIAHY 5,0 180
AYIUTOpPHBbIE 3aHATHUSL: 1,3 48
Jlexrmn (JIek) 0,9 32
Ipaktuueckue 3ansarus (I13) 0,4 16
CamocrosiTesbHas padora (CP): 2,7 96
Buja koHTpoOJs: 3a4eT / 3K3aMeH 1,0 IK3aMeH
(36)
Bunast yueOHoI paboThI B 3aueTHbIX B actpon.
eIMHUIIAX Jacax
Oo0mas TpyA0eMKOCTh TUCHHUIJIMHBI 10 Y4eOHOMY MJIaAHY 5,0 135
AYAUTOPHBIE 3aHATHUS: 1,3 36
Jextuu (JIek) 0,9 24
[Mpaktuyeckue 3ausatus ([13) 0,4 12
CamocrosiTesibHas padora (CP): 2,7 72
Buja koHTpoOJs: 3a4eT / 3K3aMeH 1,0 IK3aMeH
(27)

AHHOTanuA padoyeil MpPOrpaMmbl AU CHUNIMHBI
«Hcropusi» (b1.5.3)

1. Heap aAucuMIuIMHBL (GOPMUPOBAHHUE Y CTYACHTOB KOMIUIEKCHOTO IMPEICTaBICHUS O
polx M MeCTe€ HCTOpPHMU B CHCTEME TIyMAaHUTAPHBIX U COLMAIBHBIX HAYK, KYJIBTYPHO-
UCTOPUYECKOM cBoeoOpasuu Poccuu, ee Mecte BO BCEMUPHO-UCTOPHUUECKOM Ipoiiecce, 00
0COOEHHOCTSIX M OCHOBHBIX 3Tamax €€ MCTOPUYECKOTO PAa3BUTHSA; BBEJACHUE CTYACHTOB B KPYT
HMCTOPUYECKHUX MPOOJIEM, CBA3aHHBIX ¢ 00J1acThI0 OymyIeit mpodecCHOoHaTbHON AeSTEHHOCTH.

2. B pe3yabTare wu3yYyeHHs IUCHMUIUVIMHBI O0y4YalUIWiicsi MO mporpamme
0akaJjlaBpUaTa J10JIKeH:
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Obnaoams cnenyromumu oouiekynbTypubiMu (OK), oGmienpodeccuonansusiMu (OITK)
u npodeccuonanpubivu (ITK) koMmeTeHITUAMI:

CIOCOOHOCTBIO aHAIM3UPOBATh OCHOBHBIE ATAlbl U 3aKOHOMEPHOCTH HCTOPUYECKOTO
pa3BuTHS 00MIeCTBa A1t GOPMHUPOBaHUS TpakaaHckoi mosuimu (OK-2);

3Hamy:

OCHOBHBIE HaIlpaBJICHUs, TPOOJIEMBI U METO/IbI HCTOPUYECKON HAYKH;

OCHOBHBIE JTalbl W KIIOUEBBIE COOBITHS HCTOpUM Poccum W Mupa; 0COOEHHOCTH
Pa3BUTHSA POCCHHCKOTO TOCYIAapCTBA, BBIAAIONIUXCS JCATENCH OTEUECTBEHHOW M BCeoOIIei
UCTOpUY,

ymemsy:

COOTHOCHTH OOIIME HUCTOPUYECKHE TPOLECChl M OTACHbHBbIC (DAKThI, BBIABIATH
CYILIECTBEHHbIE YEpPThl HCTOPUUECKHUX IIPOLECCOB, SBJIECHUH U COOBITHI; aHaIU3UPOBATH
COLMAJIbHO-3HAYMMBbIE ITPOOJIEMBI,

(bopMyInMpoBaTh U APTYMEHTUPOBAHO OTCTAaWBATh COOCTBEHHYIO MO3UIIMIO 110 Pa3INYHBIM
npobiaemMaM UCTOPHUH,;

enadems:

MPEJCTaBICHUAMU 00 HCTOPUH KaK HayKe, €€ MECTE B CUCTEME I'YMaHUTAPHOTO 3HAHUS,

Mpe/ICTaBICHUSIMU 00 OCHOBHBIX 3Tanax B HCTOPUU YEJIOBEUYECTBA U UX XPOHOJIOTHH;

KaTeropraJibHO-MOHSATUHHBIM annapaToM U3y4yaeMou JUCIUILIUHBI,

HaBbIKaMU aHaJIM3a UCTOPUYECKUX HCTOUYHUKOB.

3. Kpartkoe coep:kaHue AU CHUITUHBI

Moayas 1. Hcropusi B cHCTeMe COIHAJLHO-TYMAHUTAPHBIX HayK. OCHOBBI
METOJ0JI0OTHH HMCTOPHYecKOil HayKH. OcO0CHHOCTH CTAHOBJICHHSI T'OCYJAapCTBEHHOCTH B
Poccumn.

Mecro ucropunm B cucreMe Hayk. IIpenmer ucropudeckon Hayku. Ponb Teopuu B
no3HaHuu mnpouuioro. CymHOCTb, (GopMbl, GYHKIUU HUCTOpUYECKOro 3HaHUA. VICTOUHUKH TO
OTEUYECTBEHHOM HCTOpUHM, HX Kiaccupukamus. Hcropuss Poccum — HeoTbemiemass 4YacTh
BCEMHUPHOUN UCTOPUH; 0011Iee U OCOOCHHOE B UCTOPUUECKOM Pa3BUTHH.

Hawano poccuiickoii rocynapctBeHHOCTH. KueBckas Pycb. OTHOKyIbTypHbBIE H
COLIMATILHO-TIOJINTUYECKUE MTPOLIECCHl CTAHOBJICHUSI POCCUIICKOI rocynapcTBeHHOCTH. [IpunsTue
XPUCTHAHCTBA.

Pycckue 3emmm B Xl — nauane XVI BB. O6pazoBanue Poccuiickoro rocymapcrsa, ero
ucropuueckoe 3HaueHue. Poccus B cepennne XVI — XVII BB.

Monyab 2. Poccuiickasi ummnepusi B XVIII- nauvange XX B.

Poccuiickoe rocymapctBo B XVIII Beke — Beke MOIEpHU3ALMHM U IPOCBEIICHHUS.
Pepopmer Ilerpa | kak mepBas TMOMNBITKA MOJICPHU3AIMK CTpaHbl, €€ OCOOCHHOCTH.
®opmupoBanue Poccuiickoli ummnepun. OCHOBHBIE HaIIpaBJICHUS <€BPONEU3ALUN» CTPaHBbI.
DBOJTIONHS COITMANBHOM CTPYKTYpHI obOmecTBa. [lanpHelmee pacmmpenue rpanul] Poccuiickoi
UMIIEpPUH.

Poccus B XIX cronerun. Ilpomeinuiensasiii nepeBopoT B EBpone m Poccun: obmee u
ocobenHoe. Baxueiimme ycnoBus nepexona Poccun Kk MHAYCTpHATbHOMY OOIECTBY — pELICHHUE
KPECThSHCKOTO BOIpoOca u OTpaHUYEHUE camoJiep>KaBHUs. JuTenbHOCTb,
HEMOCJIE0BaTeIbHOCTh, LMKIMYHOCTh Tpolecca OypikyazHoro pedopmupoBanus. Poib
cyObekTUBHOTO (hakTOopa B TpeojosieHnn oTcTaBaHus. Pedopmber XI1X Beka, ux 3HaAYCHHE.
Oo6mectBennbie aBmxkeHus B XIX Beke.

Poccus B Havae XX Beka (1900 — 191#r.). OcoGEHHOCTH COIHATEHO-9KOHOMHYECKOTO
pasButusi Poccum B Hauane XX Beka. OOBEKTHBHas NOTPEOHOCTh HHIYCTPUATBHOM
MoaepHuszanuu Poccuu. CooTHomeHue noauthuueckux cuil B Poccum B Hawane XX Beka.
Hapactanue kpusuca camoxepxkaBusi. llepBas poccuiickas peBomtonus. OOpa3oBaHue
MOJMUTHYECKUX mnapTtuil. ['ocymapcTBeHHas nyma Hadasa XX BeKa Kak TIEPBBIA  OMBIT
poccuiickoro napiamerTapusma. CTonbImuHCKas arpapHas pedopma. [lepBas mupoBas BoliHA U
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yuactue B Heil Poccun. Depanbckas peomionus 1914, m KOpeHHbIE W3MEHEHHUS B
MOJIMTUYECKON KU3HU CTPAHBI.
Moayab 3. OT cOBeTCKOro rocyiapcrBa Kk coBpeMeHHoii Poccun.

dopMupoBaHHE U CYHIHOCTH coBeTcKkoro ctpost (1917-1991r.). IMoaroroBka u mobema
OxTs10peCcKOr0 BOoOpy:keHHOTro BoccTanus B Ilerporpane. || Beepoccuiickuii cve3n CoBeToB u
€ro peueHusi. JKOHOMHYECKas U COI[MalIbHAas MOJUTHKA OONblIeBUKOB. ['paxnaHckasi BoliHa U
uHocTpanHast uHTepBeHuMsA. Cyapba u 3Hauenne HOIla. YTBepxkaeHue oxHOMAPTUHHON
nosmtrdeckoi cuctembl. Obpazopanue CCCP. [Tonutuueckas 00ppda B MapTUU U TOCYIapCTBE.
CCCP B roas! nepBbix msatuiieTok (koner; 20x rr. — 30¢ rr.). opMupoBaHHEe peKHMa JTHYHOM
Bractu CTanMHa M KOMAaHJIHO-aJMUHUCTPATUBHOM CHCTEMbI YIPaBICHHUS TOCYIapCTBOM.
Buemnsis monmutuka CCCP B 20-30e rr. CCCP Bo BTOpOii MupoBOHM U Bemmkoi
OrtedecTBEHHOW BOiTHE. MI3MEHEHHE COOTHOIIECHUS! CHUJI B MUPE MOCJI€ BTOPOH MHUPOBOU BOIHBI.
Havano «xosnoanoii BolHbI». TpyaHoctu mnocineBoeHHoro pasutusi CCCP. VikecroueHue
MOJIMTUYECKOTO0  pPeKUMa W HUAEO0JOorudyeckoro  KoHTpois. IlombiTku  oOHOBIEHUS
«rocyaapcTBeHHOro counanuzma». XX cwe3q KIICC u ocyxnenue Kynpra amdHocTH CranuHa.
«OTTenenp» B yXOBHOU cdepe. DxoHOMHUEcKHe pedopMbl cepeanHbl 60X roaoB, MPUIHHBI
UX He3aBeplIeHHOCTH. HapacTaHue KpU3HCHBIX SIBIEHUII B coBeTCKOM oOmectBe B 70¢€ —
cepenure 80x romos. Buemmnss nomutuka CCCP B konne 60X Havane 80X IT.. OT pa3psaku K
000OCTpEHHUI0 MEXAYHApPOJHOW o00cTaHOBKH. <«llepecTpoiika». CyIIHOCTh, IENH, 3ajauu,
OCHOBHBIE 3Tarbl, pe3yibTaThl. Pacmag CCCP. O6pazoBanue CHI'.

CraHoBIIEHHE HOBOI poccuiickoil rocynmapctBeHHocTH (¢ 1991- mo Hacrosiiiee Bpemsi).
JlubGepanbHass KOHIEHIUS POCCHMCKUX pedopM: TMepexon K pPbhIHKY, (GOpPMHPOBAaHHE
IpaXJIaHCKOTO O0IIecTBa M MpaBoBOro rocynapcta. «lllokoBas Tepamusi» SKOHOMHUYECKUX
pebopm B Hauanme 90x romoB. Koncrturymus Poccumiickoit  ®Depepanum 1993
MesxHaoHanbHble OTHOLIeHUs. [loMnTHUecKue mapTuu U OOIIECTBEHHBIE IBHXEeHHUS Poccun
Ha coBpeMeHHOM »JTane. Poccuss Ha nytm MojaepHu3zauuu. Poccus B cucTeMe MHPOBOM
HKOHOMHKH U MEKIYHAPOIHBIX CBsI3EH.

4. O0beM y4eOHOH JUCHHIINHBI

Bunast yueOHoI paboThI B 3auetHpix | B akagem.
eIMHUIIAX Jacax
O01as TPyA10eMKOCTh JUCHUILIHHBI 110 Y4e0HOMY TUIaHy 4,0 144
AYIUTOpPHBIE 3aHATHUSL: 1,33 48
Jlexrmn (JIek) 0,88 32
Ipaktuueckue 3ansarus (I13) 0,44 16
CamocrosiTesbHas padora (CP): 1,67 60
Buja koHTpoOJs: 3a4eT / 3K3aMeH 1,0 IK3aMeH
(36)
Bunast yueOHol paboThI B 3aueTHbIX B actpon.
eIMHUIIAX Jacax
O0mas TpyA0eMKOCTh JMCHHMILJIMHBI 10 Y4eOHOMY IIAHY 4,0 108
AYAUTOPHBIE 3aHATHUS: 1,33 36
Jlexiu (JIek) 0,88 24
[Mpaktuyeckue 3ausatus ([13) 0,44 12
CamocrosiTesbHas padora (CP): 1,67 45
Buja koHTpoOJs: 3a4eT / 3K3aMeH 1,0 IK3aMeH
(27)

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«Duznyeckasi KyabTypa u cnopr» (61.5.4)
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1. Heap QMCHUNJIMHBI - OBJAJICHUE METOJOJIOTHEN HAay4YHOTO MO3HAHUS (HU3HUECKON
KyJIbTYpbl M CIOpPTa; CHCTEMOM MPAaKTUYECKHMX YMEHMH M HAaBBIKOB, 00€CMeYMBAIONINX
COBEPIIICHCTBOBAHNE MICUXO(U3HUUECKUX CIIOCOOHOCTEH; pa3BUTHE CIIOCOOHOCTEH MCIOJIb30BaTh
pazHooOpa3Hbie (HopMbl (PU3UYECKON KYIbTYphI, CHOpTa W Typu3Ma Uil COXpPaHCHHS U
VKPEIUICHUS CBOETO 370POBBbSI M 3[0POBBS CBOMX OJIM3KUX B TIOBCEJHEBHOW JKH3HU U
npodeccuoHaNbHOM NesATeNbHOCTH; (HOPMHUPOBAHHE MOTHBALIMOHHO-LIEHHOCTHOTO OTHOILIEHUS K
buznyecKoil KyiabType, (PU3nIeckoMy COBEPIICHCTBOBAHUIO U CAMOBOCITHTAHUIO, YCTAHOBKA HA
3I0POBBIN 00pa3 )KU3HHU.

2. B pe3yabTtare wu3yYyeHus IUCHMUIUVIMHBI O0y4YaluIWiicsi MO mporpamme
0akaJiaBpUaTa J10JIKeH:

Obnaoams cnenyromumu oouiekynbTypubiMu (OK), obmienpodeccuonansuasiMu (OITK)
u npodeccuonanpubiMu (ITK) koMIeTeHITUAMI:

CIOCOOHOCTBIO K caMoopraHu3aiuu u camooopazosanuto (OK-7);

CIIOCOOHOCTBIO HCIIOJIB30BAaTh METOABI M CpeAacTBa (U3MYECKOM KyIbTypbl st
oOecrieueHHs IOJTHOLIEHHOH colmanbHO# 1 npodeccnonansHou aestenabrocta (OK-8);

3Hamb.

—  HAYYHO-TIPaKTHYECKHE OCHOBBI (PHU3UUECKON KYJIBTYPHI H CIIOPTA,

—  COIMaIbHO-OMOJIOrMYECKHEe OCHOBBI (PU3NYECKON KYJIbTYpPHI U CIIOPTA;

— BIHSHHE O3JOPOBHUTEIBHBIX CHCTEM (DHU3MUECKOTO BOCIHTAHUS HAa YKpEIUICHHE
3I0POBBS, TPOPUITAKTHKY MPo(eccHOHANBHBIX 3a00JIeBaHUN U BPEIHBIX MPUBBIYEK;

— cnocoObl  KOHTPOJNE M ONEHKH (PU3UYECKOT0 pa3BUTUS U (PU3HYECKOH
MOJITOTOBJICHHOCTH;

— TmpaBuia U crocoObl MIAaHUPOBAHUS UHIMBUIYaTbHBIX 3aHATHH pa3IMuHON IEIeBON
HaIpaBJIEHHOCTH;

—  HcTOpur0 (U3NYECKON KYIbTYphl M CIOPTA, MUMETh IMPEACTABICHUE O 3HAYMMBIX
CIIOPTUBHBIX COOBITUSIX HE TOJBKO CBOCH CTpaHbl, HO W MHPOBOTO YPOBHsSI;, BaKHEHIIHe
JOCTHKEHHS B 00JIaCTH CIIOPTA;

— cnoprtuBHble Tpaguiuu MXTU-PXTY um. [I.M. MenneneeBa, IOMHUTH O MOJBUTaxX
CIIOPTCMEHOB B rojibl Benukoi oreuectBeHHO BoiHBI 1941-1945T,

ymems:

—  CaMOCTOSTEJILHO 3aHUMAThCS (PU3MUECKON KYIBTYPOH U CIIOPTOM,;

—  OCYILIECTBJISITH CAMOKOHTPOJb 3@ COCTOSHUEM CBOETr0 OpraHu3Ma M coONIoAaTh
MpaBUJia TUTUEHBI U TEXHUKH 0€30MacHOCTH,

—  OCYIIECTBJISITH TBOPYECKOE COTPYAHUYECTBO B KOJUJICKTUBHBIX (popmax 3aHsITHN
($U3UUECKOil KyIbTypOii U CIIOPTOM;

81aoemsy.

— CpeACTBaMH M METOJIaMH YKPEIUICHUs WHIWBUIYaTbHOTO 30POBBS, (PU3MUECKOTrO

CaMOCOBEPIIICHCTBOBAHUS,

— JIOJDKHBIM  ypOBHEM  (PU3MYECKOW TMOJArOTOBIEHHOCTH, HEOOXOAMUMBIM IS

KaueCTBEHHOTO YCBOCHHS MPOo(eCCHOHATBHBIX YMEHUN U HaBBIKOB B Ipoliecce 00y4eHUsI

B By3e, /I oOOeCnedYeHHsl TOJHOIEHHOW COLMATbHOWM U  TPO(dheCcCHOHATHLHOM

NEeSITeIbHOCTH 110CJIe OKOHYAHUSI y4eOHOT 0 3aBeICHUSI.

3. KpaTkoe coaep:xkaHue TUCHUTLTUHBI

Juctuumna (Moaynu) mo «DH3HYEeCKO KyJIbType M CIOPTY» pEalu3yIoTCs B paMKax
6a3zoBoii yactu bioka 1 «/IucuuiuimHel (MOAYIIN)» MPOrpaMMBbl OakanaBpuata B o0beme 72 aKa.
yacoB wid 54 acTp. 4. (2 3a4eTHBIC €AMHUIIBI) TIPH OUHOU hopme 0byUeHusl.

[Iporpamma paccunTaHa Ha U3yueHHE TUCIUIUIMHBI B TEUCHUE IBYX CEMECTPOB (IEPBOTo U

IIECTOTO).
Pa3ngesasl iucUNJIMHBI 1 BUALI 3aHATHIA
Monyn Haszsanue momyist Bcero, Yacos

akag. | Jlex | MII3 [MI®I| KP
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Jacax
1. [Ipenmer «Dusndeckas KyJIbTypa U 18 2 6 9 1
criopt». Uctopust ®KuC
2 OCHOBBI 3/T0pPOBOTO 00pa3a >KU3HU 18 2 6 9 1
(30X)
3 Buonoruveckrue 0CHOBBI (PU3UUECKOM 18 2 6 9 1
KYJIBTYPHI U CIIOPTA
4 [TpodeccronanbHO-TIPUKIaIHAS 18 2 6 9 1
¢du3nueckas KyJabTypa U CIIOpT
Bcero yacos 72 8 24 36 4
Monyn Haszsanue momyist Bcero, Yacos
acrtp. Jlek MII3 | III®IT | KP
Jacax
1. [Ipenmer «Dusndeckas KyJlbTypa U 13,5 1,5 4,5 6,75 0,75
criopt». Uctopust ®KuC
2 OCHOBBI 310pPOBOTO 00pa3a >KU3HU 13,5 15 4,5 6,75 0,75
(30X)
3 Bbuonoruveckre 0CHOBBI (PU3UUECKOM 13,5 15 45 | 6,75 0,75
KYJIBTYPHI U CIIOPTA
4 [TpodeccronanbHO-TIPUKIIAHAS 13,5 1,5 4,5 6,75 0,75
¢du3nueckas KyJabTypa U CIIOpT
Bcero yacos 54 6 18 27 3

Kaxnpiii Moy Ib MPpOrpaMMbl HMeET CTPYKTYPY:
- IEKUWU WA TEOPETUUECKUM pa3fel;
- MPaKTUYECKHH pa3liell, COCTOUT H3: METOAWKO-TpakThueckux 3anatuii (MII3) u yueOHO-
TPEHUPOBOYHBIX 3aHATHH (TpoheCCHOHATBLHO-TIPUKIaIHAs GU3HUecKas moAroroska, [1T1DIT);
- koHTpoNbHBIN paznen (KP).

Teopernueckuii pazgen GopMupyeT cuUcCTeMy HAYyYHO-TIPAKTHUECKHUX U CHEIHAIbHBIX
3HaHWM, HEOOXOMWMBIX [UIsi TIOHMMaHUs MPHUPOAHBIX H  COLHUANTBHBIX  IPOIECCOB
GyHKIIMOHUPOBaHUS (PU3MUECKON KyJIbTYpbl 00IECTBA M JUMYHOCTH, YMEHHUS MX aJallTUBHOTO
TBOPYECKOTO  MCIIOJNB30BAaHHUS  JUIS  JIMYHOCTHOTO M NMPO(ECCHOHANBHOTO  pa3BUTHS,
CaMOCOBEPILEHCTBOBAHMS, OPTaHU3AlMK 3J0POBOro 00pa3a *HU3HU MPH BBIMOJIHEHUH Y4eOHOH,
npo¢eCCHOHATBLHON M COLIMOKYIBTYPHOM NESTETLHOCTH.

MeTtoauko-npakTHYecKue 3aHATHSA MIPEIYyCMaTPUBAIOT OCBOEHNE OCHOBHBIX METOJIOB U
croco0oB (opMHUpPOBaHHS YYEOHBIX, MPO(ECCHOHATBHBIX W JKH3HEHHBIX YMEHUW W HaBBIKOB
cpeacTBaMu GU3HUYECKOUN KYIbTYPHI U CIIOPTA.

Ha meToanko-npakTHYecKuX 3aHATHSIX yIeNsIeTcs BHUMaHUe!

- OCHOBHBIM MpOOJieMaM CIIOPTUBHON TPEHUPOBKH;

- BIUAHWIO (U3MYECKUX YIPaKHEHWH Ha GOpMHUpPOBaHHE MPOPECCHOHATHHBIX KAa4eCTB
OyAyIlIero CrenuanucTa U JMYHOCTH 3aHUMAIOIIErocs;

- BO3JICHCTBUIO CPEJCTB (PU3NYECKOTO BOCIUTAHUS Ha OCHOBHBIE (DU3HOJOTHYECKHE CUCTEMBI U
3BEHBS OMOPHO-IBUTATEIILHOTO ariapaTa 3aHUMAOIIeToCs;

- BOMpOCaM IMPOBEACHUS COPEeBHOBaHMI (MpaBWja COPEBHOBAaHWM, CHCTEMa PO3BITPHIIIEH,
orpezeneHue nodeauTened, 000pyI0BaHHE U HHBEHTAPH).

IIpodeccuonabHO-IPUKJIAAHAS TMOATOTOBKA TMPOBOJUTCS C YYETOM Oymymiei
npodecCHOHATBLHOM 1eATeNFHOCTH CTYICHTA.

Y4eOHO-TpEHUPOBOUHBIE  3aHATUS  0a3upyloTcs Ha  IIUPOKOM  HCIOJIb30BaHUH
TEOPETUYECKNX 3HAHUN U METOJUYECKHX YMEHUH, Ha MPUMEHEHUH Pa3HOOOpPa3HBIX CPENICTB
(GU3UYECKON  KYJIBTYpPhl, CIOPTUBHOH W  TPO(EeCCHOHATBHO-TIPUKIAAHON  (PuU3nUecKon
MOATOTOBKHU CTY/IE€HTOB.
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KouTpoabnblii pa3aen. Kputepuem ycHemHOCTH OCBOEHHUS y4eOHOro marepuaa
ABJIIETCS OLIEHKA MPENoAaBaTessi, YUYUTBHIBAIOUIAS pe2yIapHOCHb NOCeujeHuss 0013amenbHblX
VueOHbIX — 3aHAmMuUll, 3HAHUH TEOPETUYECKOrO pasliena MporpaMMbl H  BBIOJTHEHHE
YCTAaHOBJICHHBIX Ha JIaHHBIH CEMECTp KOHTPOJIbHBIX TECTOB OOmeld (U3HIECKON W
TEOPETHUUYECKOM MOATOTOBKH JUIsl OTACNIBHBIX TPYIIN Pa3IUYHOM CIIOPTHUBHOM HANpaBIEHHOCTH,
BXOJIUT B MPAKTUYECKUE 3aHATHUS.

4. 00beM y4eOHOH JUCHHILIMHBI

B B I Vi
Bunbr yue6HOM paboThI 3a4ETHBIX | aKaJleM. | CeMecTp | ceMecTp
CAUHUIIaX qacax
Oo6masi TpyA0eMKOCTh JUCIHIJIHHBI M0 2,0 72 1,03.ex. | 1,03.en.
y4eOHOMY IJIAHY 36uyac. | 36uac.
Konrakrnas padora (KP): 2,0 72 36 36
Jlexru (JIek) 0,2 8 4 4
[Mpaktuyeckue 3ausatus ([13) 1,8 64 32 32
Buj koHTpoas: 3aueT / 3K3aMeH 3ader 3ader 3auer
B I Vi
. B acrp.
Bunst yueOHoI paboThI 3aYETHBIX | | CEMECTp | cemecTp
eIMHUTIAX
O0umas TpyA10eMKOCTh M CHUILIHHBI N0 2,0 54 1,03.ex. | 1,03.en.
Y4e0HOMY IUIAHY 274ac. | 274ac.
KonrakThas padora (KP): 2,0 54 27 27
Jlexrn (JIek) 0,2 6 3 3
IMpaktuueckue 3ansarus (I13) 1,8 48 24 24
Bu KoHTpoIsA: 3a4eT / IK3aMeH 3auer 3auer 3auer

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIMHBI
«OCHOBBI JKOHOMHUKH U ynpasJieHusi npou3soacreom» (b1.B.5)

1. Heap aMCUMNJIMHBI. TIOJIyYeHHE CHUCTEMbl 3HAaHUM 00 SKOHOMHYECKHUX
3aKOHOMEPHOCTSIX ~ (DYHKIIMOHUPOBAHUS  IMPOMBINIICHHOTO  MPOW3BOJACTBA B  CHCTEME
HAI[MOHAJILHOW 5SKOHOMHKH, OOy4Ye€HHE SKOHOMHYECKOMY MBIIUIEHHI0O M HUCIHOJIb30BaHUIO
MOJTYYECHHBIX 3HAHUK B TPAKTUYECKOU JIEATEIBHOCTH.

2. B pe3yabrare wu3yYeHHs AUCHUIJIMHBI oOyyawinuiicss mo mnporpamme
0akaJiaBpUaTa J10JIKeH:

Obnadoams cnenyromumu oouiekynbTypubiMu (OK), oGmienpodeccuonansusiMu (OITK)
u npodeccuonanpubiMu (ITK) koMIeTeHITUAMI:

CIIOCOOHOCTBIO HCIOJB30BaTh OCHOBBI AKOHOMHYECKHX 3HAHHH B Pa3IUYHBIX cdepax
nesrenpaocT (OK-3);

3Hamy:

— OCHOBBI 3KOHOMUKH B PA3IUYHBIX cepax KU3HEIEATEIbHOCTH,

— METOJIbI pa3paboTKU OMEPATUBHBIX M MPOU3BOICTBEHHBIX TUIAHOB,

— METOJIbI U CIIOCOOBI OTLIATHI TPY/A;

ymemsy:

— COCTaBJISITh OTYETHI IO BHIIOJHEHUIO TEXHUYECKUX 3a/IaHUH;

— TOTOBUTh MCXOJHBIE JAaHHBIE ISl BbIOOpa W OOOCHOBAaHHS HAYyYHO-TEXHUUYECKUX U
OpraHM3aI[MOHHBIX PElIeHUI HA OCHOBE Y KOHOMUYECKOTO aHaJIN3a,

— pa3pabaTeiBaTh OMNEPATUBHBIE IUTAHBI Pa0OT TEPBUYHBIX IMPOM3BOJICTBEHHBIX
MoApa3IeJICHHH;

61a0emo.
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— METOJlaMH W HWHCTPYMEHTaMU TIPOBEJCHHUS SKOHOMHYECKOTO aHaju3a 3aTpaT |
Pe3yNIbTaTOB AEATEIbHOCTH IPOU3BOACTBEHHBIX MTOIPa3ICIICHUN;

— WHCTPYMECHTAMHU IIJIAHUPOBAHUS W BBHINOJHEHHUS MEPONPUATUN IO TPOU3BOACTBY
POAYKIIHH;

3. KpaTkoe coaep:kaHue TUCHUIIUHBI

Mopnyas 1. BBenenne. OCHOBBI PHIHOYHOI IKOHOMUKH

DKOHOMHYECKHE MOTpeOHOCTH, Omara m pecypchl. OOmECTBEHHOE MPOU3BOACTBO H
HKOHOMHYECKUE OTHOIIEHUS. [Ipon3BOACTBEHHBIE BO3MOXHOCTH OOIIECTBa M 3KOHOMUYECKHUN
BeIOOp. KpuBas mpoM3BOACTBEHHBIX BO3MOXKHOCTEH. 3akoH yOBIBalOIIEl MpeaeTbHON
noje3HocTuM. TpaguiiMoHHas SKoHOMUYeckass cuctema. CoOCTBEHHOCTH: (OPMBI M HYTH HUX
npeoOpa3oBanusi. PBIHOUHBIH MeXaHW3M crnpoca u  npemiokeHus. CoBepiIeHHas U
HECOBEpIIeHHAss KOHKYpeHIUHU. CyIIHOCTh M YCIOBHSI BOBHUKHOBEHUS phIHKA. BUABI PBIHKOB 1
ux crpykrypa. Oyukuun peiHka. ToBap u ero cpoiictBa. Cpoc M MPENiOKEHHUE Ha PHIHKE.
[lonarue «wnactuuHocTh». CoBeplIeHHass M HECOBEPLICHHAs KOHKYPEHIUH. MOHOMOJHS.
Onurononus. IloHATue HaMOHAIBHOW HSKOHOMHUKH, OCHOBHBIE MaKpPOIKOHOMHYECKHE
nokazarenu. llorpebienuss u cOepexxenus. IIpomsBoacTBo, 0OMEH U paclpenesieHue.
[ToTpebnenue, coepexeHre, MHBECTUIIMN TOBApOB U yciuyr. @uHaHCOBas cucTeMa U (puHaHCOBAs
nojuTHka obuiecta. Hajoru u Hamorosas cucrema.

Mopaysb 2. JkoHOMHYeCKHe OCHOBBI YIIPABJIEHHS MPOU3BOACTBOM

[Ipennpusitie Kak CyOBEKT PBIHOYHOTO XO3sCTBA. ODKOHOMHUYECKHE 3aKOHBI U
OCOOCHHOCTM WX TMposABIEHUS Ha mnpeanpustud. Poiap chnenuanncra XUMHUYECKOU
IPOMBINUICHHOCTH. [Ipennpustue B cucTeMe pPBIHOYHOW SKOHOMHUKH. lIpennmpusarne — kak
CyOBEKT ®  OOBEKT NPEANPUHUMATEIHLCKOW  JEATEIBHOCTH. 3aKOHOJAATeNbHas  0asa
NpeANPUHIUMATENBCKON  IesITeNbHOCTH. HopMaTHBHO-TIpaBOBbIE aKThl, pPErJIAMEHTHUPYIOIIHNE
NeSTeNbHOCTh mpennpustus. OpraHu3aliOHHO-TIPaBOBbIE (OPMBI  MPEANPUHUMATENIHCKON
NEeSITeIbHOCTH M KpUTEpHH UX BbIOOpa. DopMbl cOOCTBeHHOCTH. BHEIIHAS M BHYTPEHHSAS cpefia
npennpusTus. MatepuanbHo-TexHUYeckass 0a3a mpousBoiacTBa. ChlpbeBas U TOIUIMBHO-
JHepreTuueckass 0aza XMMUYECKMX TpPOU3BOACTB. I[IpoM3BOACTBEHHAss mporpamMmma u
IIPOU3BOJICTBEHHAs] MOIIHOCTD MpeAnpuatus. KauecTBo 1 KOHKYpEHTOCTIOCOOHOCTh MPOAYKIIUH.
OkoHOMHYeckoe  OOOCHOBaHHME BBIOOpPa ChIpbS M TOIUIMBA. PecypcocbOepekeHue.
AJbTepHATUBHBIE HCTOYHUK ChIpbS U DJHEpPruu. MaTepuanbHO-TEXHUUYECKHE PECYPChHI
npeanpustis. OCHOBHBIE MPOU3BOACTBEHHBbIE (DOHIIBI XMMUYECKUX MPEANPUATHI: THOHSATHE,
KJaccudukanus u cTpykrypa. [loHsTHE U CTpyKTYypa, U OLleHKa OCHOBHBIX cpeAcTB. [lokazaTenu
UCIIOJIb30BaHUSI OCHOBHBIX IPOW3BOACTBEHHBIX (OHIOB. M3HOC M amopTH3amus, W OLEHKa
3¢ ()eKTUBHOCTH HCIOJIB30BaHUS OCHOBHBIX IPOU3BOJACTBEHHBIX (hoHAO0B. Bocmpousoactso
OCHOBHBIX cpeAcTB. OOOpOTHBIE CpPEICTBa NPEANPUATHS. IMOHATHE, COCTAaB M CTPYKTypa.
Ucrounnku (opmupoBanuss o0OpPOTHBIX cpeAcTB. OOopaurBaeMOCTh OOOPOTHBIX CPEICTB.
MarepuasibHbple 3amackl Ha Hpeanpuatuu. TpynoBble pecypchl npeanpusatus. Ilepconan
OPEANpUATHS U €ro CTpyKTypa. O(PGEeKTUBHOCTh HCIOJIB30BAHUS IEpcoHala U pabodero
BpeMmeHH. [Ipous3BoauTeNbHOCTh TpyAa W omiata Tpyaa. Opranuzanus 3apaOOTHOM IUIaThl Ha
npeanpusTid. [Ipou3BOAMTENBHOCTh TpyJa: IMOHATHE, IMOKa3aTeId W METOJbl HM3MEpEHHS.
WnauBuayanbHas u  OOIIECTBEHHAs NPOU3BOAUTENBHOCTh Tpynda. PesepBel U (hakTOph
MOBBIIICHUST TPOU3BOJUTEIBHOCTH Tpyda. POpMBI, CHCTEMBI M pa3Mep OIUIaThl Tpyda Ha
OPEINPUITHH.

Moayap 3. TeXHHKO-I)KOHOMHYECKU aHAJIM3 HHKEHEePHBIX peleHui

Jloxonel M pacxoIbl Ha MPOU3BOJCTBO, M peANTM3AUI0 MPOAYKUHUU MPEIIPUSITHS.
W3nepxku TpOM3BOJACTBA MPOAYKIHMU (CEOECTOMMOCTB), MNPUOBLIb, PEHTA0CIBHOCTH |
neHooOpazoBanue. IloHaTne 3arpaTbl Ha TNPOM3BOACTBO M pealu3alyio  MPOAYKLIHU
(cebecrommocth). Buapl u 3HadeHue kiaccupukanmu 3atpar. CTpykTypa 3aTpaT Ha
MPOU3BOJCTBO M pPEATU3ALUI0 TPOAYKUUU. TEeXHHUKO-3KOHOMHMUYECKHUN aHajdu3 HH>KEHEPHBIX
pemenunii. OcoOeHHOCTH pacyera 3arpaT Ha IPOU3BOACTBO M PEATHM3ALMIO TPOIYKIHU B
KOMIUIEKCHBIX ~Mpou3BojacTBax. (OCHOBHbIE MyTH CHIDKEHHUS 3aTpaT Ha IPOU3BOJICTBO
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npoaykiuu. Jloxonasl npeanpustus. [loHsTue npuObUM U 10X0Ja MPEANPHITHS, METOABI MX
pacuera. PeHrabenbHOCTh, €€ BUABI M MeTOAbl pacyera. [lyTw mOBBIIEHUS NPUOBUIM U
peHTabenbHOCTH Ha mnpeanpusaTusx. lLleHooOpa3oBanue u 1ieHoBas mnosuTHKa. lleHa Ha
IOPOAYKIMIO M HPUHIMIBI LIeHOOOpa3zoBaHusA. Bunel neH. CTpykTypa L€HBI, CHCTEMa ILEH.
B3aumocBszu 1neH u wusgepkek. lleHoBas mnonuTuka. Pa3paboTka 1€eHOBOM CTpaTerum.
@DUHAHCOBO-KPEUTHBIE OTHOLIEHUs MNPENNpUATHI U cucTeMa HanorooOnoxxenus. Ilonsrue,
COCTaB U CTPYKTypa ¢uHAHCOB mnpeanpustus. [IpuHumnel Hamoroobmoxenus. Hamorm u
IUTaTE)KU, YCTAHOBJIEHHBIE 3aKOHOJATEIbCTBOM. BMJIbl, CTABKH, OOBEKTHI HAJIOTOOOJOXKEHUsS U
CPOKH YILIAThI HAJIOTa B OFOJIKET.
4. 00beM y4eOHOH JUCIHIIMHBI

Bunbr yueOHOM paboThI B 3ayerHBIX B akazmem.
eIMHUIIAX Jacax
O01as TPyA0eMKOCTh JUCHUILIHHBI 110 Y4eO0HOMY TUIaHy 4,0 144
AYIUTOpPHBIE 3aHATHUS: 0,88 32
Jlexrn (JIek) 0,44 16
IMpaktuueckue 3ansarus (I13) 0,44 16
CamocrosiTesbHas padora (CP): 2,12 76
Buja koHTpoOJs: 3a4eT / 3K3aMeH 1,0 IK3aMeH
(36)
Bunast yueOHoI paboThI B 3aueTHbIX B actpos.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCHMILIMHBI 10 Y4eOHOMY IIAHY 4,0 108
AYAUTOPHBIE 3aHATHUS: 0,88 24
Jextuu (JIek) 0,44 12
[Mpaktuyeckue 3ausatus (I13) 0,44 12
CamocrosiTesbHas padora (CP): 2,12 57
Bua KoHTpoIs: 3a4eT / 3K3aMeH 1,0 IK3aMeH
(27)

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«Matematuka» (b1.5.6)

1. Heap aucUMIIMHBI. (JOPMHUPOBAHKE Y CTYACHTOB CHUCTEMBI OCHOBHBIX MOHSITHI,
UCIONIB3YEMBIX ISl TOCTPOCHHUS BaKHEMIIMX MaTeMaTHUYeCKUX MofeNed, u yMeHus
HCIIOJI30BATh MATCMATHYCCKUC MCTOABI AJI OMMUCAHUSA PA3JIMYHBIX ITPOLCCCOB.

2. B pe3yabrare wu3yYeHHs AUCHUIJIMHBI oOyyawinuiicssi mo mnporpamme
0akajaBpHaTa q0JIKEH:

Ob6naoams caenyromumu oomekynpTypubiMu (OK), obmienpodeccronansasiMu (OITK)
u npodeccuonanpubiMu (ITK) koMIeTeHITUAMI:

TFOTOBHOCTBIO NMMPHUMCHATH (byHI[aMeHTaJ’H:HBIG MAaTCMAaTUUCCKHUEC, CCTCCTBCHHOHAYYHBIC U
oOrenHKeHepHbIe 3HaHus B mpodeccruonanbhoi aesrenpaoct (OITK-3);

3HamMb.

- OCHOBBI  TU(D(EpEeHINATBPHOTO W MHTETPATHHOTO HCUUCIEHUS, TUdPepeHIInATbHBIX
YpaBHEHUH;

- MaTeMaTHYeCKHe TEOPUH U METO[IBI, JIeXKAlllie B OCHOBE MOCTPOCHHS] MaTeMaTHUYECKUX
MOJICIIEH,

- OCHOBBI IPUMEHEHHUSI MaTeMaTUYECKUX MOJIeJIel U METOIOB;

ymemsy:

- BBIOMpPATh MaTEMAaTUYECKHUE METO/IbI, IPUTOIHBIE JUIsl PEIICHUs KOHKPETHOU 3a/1auH;

- UCIIOJIB30BATh MATCMATUYCCKUC IMOHATHA, MCTOAbI U MOJACIIN IJIA OMMUCAHUS Pa3JIAYHBIX
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IIPOLIECCOB;

- BBIIBJISITh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, JEXKAIIHE B OCHOBE KOHKPETHBIX
IIPOLIECCOB;

- HCIIOJIb30BaTh OCHOBHBIE METO/bI CTATUCTUYECKOM 00pabOTKU JaHHBIX;

- IPUMEHATh MAaTEMAaTUYECKUE 3HAHUS Ha MEXAUCLUILINHAPHOM YPOBHE;

enadems:

- ocHOBaMH (YHIAMEHTAIBHBIX MaTEMAaTUYECKUX TEOPUIl M HaBBIKAMH HCIIOJIb30BAaHUS

MaTeMaTUYeCKOro anmnapara,

- METOJIaMU CTaTUCTHUYECKOM 00paboTKU HHPOPMALIUH.

3. KpaTkoe coaep:kaHue TUCHUTIUHBI

1.BBenenue.

[Ipenmer u Metonbl mMaTtemaTuku. ONUCaHHE OCHOBHBIX pa3nesioB Kypca. IlpaBuna u
TpeOOBaHUs MPU U3YyUEHUHU Kypca.

2.93J1eMeHThbI ajIredopsbl.

YucnoBele MHOXeECTBa, KOMIUIEKCHbIe uucna. Omnpenenurenu I u 1ll mopsaxos.
BekTopbl: OCHOBHBIE MOHATHS, CKAJISIPHOE, BEKTOPHOE M CMEIIAHHOE MPOU3BEACHUS BEKTOPOB.
AHanuThueckas reoMeTpHs: IpsiMasl Ha IUIOCKOCTH, KpuBble || mopsaka. Matpuupsl: nelcTBus
HaJ MaTpUIIaMHU, IPUBEJEHUE K CTylleHYaToMy BUAy U Buay ['aycca. Panr matpunsl. O6patHas
marpunia. Teopema Kponekepa-Kanennu. Pemienune cuctem nMHEHHBIX —anreOpanmyecKux
ypaBHeHu. CoOCTBEHHBIE YKclia U BeKTopbl. KBampaTudaasie GOpMBI.

3. ®ynkuus onHoii nepemenHoii. [Ipenen pynkunu. HenpepbIBHOCTh (PYHKIIUH.

Oynknusa. CnocoOwl 3amanus ¢yHkiuu. [Ipenen dyHkmum B Touke. OIHOCTOPOHHUE
npenensl. [Ipenenst Ha 6eckoHeYHOCTH. beckoHeUHO Manble B OECKOHEUHO Oobine (pyHKIINH,
MX CBOWCTBAa W B3auMHasi cBsA3b. CBoiicTBa mpenenoB. [lepBblii M BTOpOUl 3amedaTesbHbIE
npenensl. HempepblBHOCTH (QYHKIMHM B TOYKe M Ha mpoMmexyrke. CBoiictBa (yHKIWMA,
HENPEPBIBHBIX Ha oTpe3kax. TOUYKM pa3pbiBa GYHKIMHU U UX KiIacCu(UKAIIHS.

4. InddepenunanbHoe HcUUCIeHNE (PYHKIMU OHOH NepeMeHHOI.

[IpousBogHass (yHKIMH, €€ TEOMETPUYECKUH M MEXaHWYecKuil cmbich. [lpaBumia
muddepenipoanus. Tabnuua OCHOBHBIX Npou3BOAHBIX. [luddepeHuman ¢yHkuuu, ero
NPUMEHEHHUS K NpUOIMDKEHHBIM — BBIYMCIEHUSM. VHBapuaHTHOCTH  (OpPMBI  MEPBOTO
muddepennmana. IlpousBognast cnoxuoit ¢ynkuuu. uddepenuupyemocts  QyHKIUH:
omnpejeNieHue, TeopeMbl O CBS3M AUPPEpPEeHUUPYEeMOCTH C  HEMPEepPBIBHOCTBIO U €
CylIecTBOBaHMEM Npou3BogHON. OCHOBHBIE TeopeMbl AU depeHnnanbHoro ncunciaenus: Pomis,
Jlarpamxka, Komm. IlpaBuno Jlomurans (packpsiTe HeompeaeneHHocted). [Ipon3BoaHbIe
BBICHIMX TOPSIKOB. JIokanbHbIN skcTpeMyM ¢(yHKIMH. HeoOxonumble U JOCTaTOUHBIE YCIOBUS
skcTpemyMa. [IpaBuino uccrnenoBaHusi (pyHKIMM HAa MOHOTOHHOCTH U 3KcTpeMyM. [Ipusnaku
BBINTYKJIOCTH ¥ BOTHYTOCTH (yHKUMU. Touku neperunda. Heo6xoaumoe U J0CTaTOYHOE yCIOBHUS
nepern0a. AcUMNTOTHI (QYHKIIMHA, WX BHUIABI W CHOCOOBI HaxoxaeHus. OOmas cxema
uccneoBaHus (QYHKIHMA, TOCTPOCHHUE X TPaPHKOB.

5. UuTerpajibHoe ucuncjieHue GyHKIMU OTHOM mepeMeHHOI.

[lepBoobOpasznas Qyukums. HeompeneneHHbI WHTErpal W €ro cBoiicTBa. Tabnuia
OCHOBHBIX HHTErpajioB. MeToabl HHTErPUPOBAHUS. HENOCPEICTBEHHOE WHTErPUPOBAHHUE,
MHTETPUPOBAHUE MTOJACTAaHOBKOM, HMHTETPUPOBAHUE 10 YacTsAM. MIHTerpupoBaHHe pallOHaIbHbIX
npobeil. MHTerpupoBaHue HEKOTOPBIX HPPALMOHANBHBIX U TPUTOHOMETPHUYECKHX (YHKIIHIA.
OmnpeneneHHbIl UHTETpall, €ro reoMeTpuuecKuil cMbicil. CBONCTBA ONPENEIEHHOIO MHTETpaa.
®opmyna Herorona-JleliOnuma. Teopema o cpemHeM 3Ha4YeHHH. 3amMeHa TIEPEMEHHOW U
MHTETPUPOBAHUE [0 YACTSIM B ONPEICIEHHOM uHTerpaie. llpunoskeHus oIpeneseHHoro
MHTETpalia K BBIYMCIEHUIO Iiomaaei miockux ¢uryp. [loHstue HecCOOCTBEHHBIX MHTETPAJIOB!
OIpe/IeNIEHUs], CBOMCTBA, METObI BEIUNCIICHHUS.

6. JuddepennuanbHoe ucuncieHde (QYHKIMH HECKOJbKHUX INepeMeHHbIX.
DJIeMeHTHI TeOPHH IOJIS.
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@OyHKIMN ABYX M 0Ooyiee NEpEMEHHBIX: OmpezaeseHue, o01acTe onpenaeneHus, o01acTh
U3MEHEHMs, TeOMETpHuecKas HMHTepHpeTanus, JUHUM YpoBHS. I[lpenen QyHKumum B TOUKe.
YacTtHple mpou3BOAHBIC (Ha mpumepe (QYHKIMU JIBYX TmepeMeHHbIX). uddepeHunpyemMocts
(YHKLIUN HECKOJIBKMX INepeMeHHbIX. JlocraTouHsle ycnoBus auddepennupyemoctu. [lomHas
npousBonHas. IIpousBonnas cioxuoi (ynkiuu. Ilomasii nuddepenuman. MaBapuaHTHOCTH
nosHOoro  auddepeHnuana.  AHAIMTHYECKUH  TpU3HAK  mosHOTO  nuddepeHmmana.
HuddepenumrpoBanue (QyHKIUUM OAHOM M JBYX IEPEMEHHBIX, 33aJaHHOM HesBHO. YacTHbIE
NPOM3BOJHBIE U TMOJHBIE Ju(¢epeHuanbl BBICIIMX HOPSAKOB. TeopeMa O paBeHCTBE
CMEIIAHHBIX NPOHM3BOAHBIX (s (YHKIHMH JABYX IEpEeMEHHBIX). JIOKalbHBIE ASKCTPEMYMBI
(yHKLIUU JByX NMEPEMEHHBIX: HEOOXOAMMOE U JIOCTATOYHOE YCIOBMS IKCTpeMyMa. Y CIIOBHBIN
aKcTpeMyM (MeTo MHOHUTened Jlarpanxka). Haubonpinee n HanMeHblee 3HaUeHHE (QYHKIUH B
3aMKHYTOW oOmactu. OCHOBHBIE MOHATHUS Teopuu modsi. CkanmspHoe mosie. [loBepxHOCTH U
nuHuU ypoBHs. [Ipon3BonHas 10 HaNpaBiIeHUIO. [ pagueHT CKaJspHOro IOJISL U €r0 CBOWCTBA.
Bexropnoe none. Jluseprenuus nonsi. Porop noss. CBsi3b MEXIy TPaJIUEHTOM U MPOU3BOIHOMN
10 HaIIpaBJICHUIO.

7. KpaTHble HHTErpaJjbl.

JIBOMHOI HMHTErpall. OIpeleIcHUuEe, N'eOMETPUYECKUN CMBICI, CBOWCTBA. Buluncienue
JIBOMHOTO HMHTErpajia B JEKAPTOBOW W MOJIIpHOW cuctemax koopauHat Murerpan Ilyaccona.
TpoHHON MHTErpall. ONpeAcIIeHUE, T€OMETPUUECKUN CMBICI, CBOMCTBA. BbIYUCIIEHNE TPOUHOIO
uHTterpana. [IpunoxxeHus 1BOMHOTO U TPOMHOTO MHTETPAJIOB.

8. KpuBosinHeliHbIe M TOBEPXHOCTHbIE HHTEIPAJIbI.

KpuBonuHelHbli UHTErpad MO KOOpPAWHATAM: OMNpPEACIICHUE, CBOMCTBA, BBIYMCIICHHE.
Pabora B cunoBom nosne. @opmyna ['puna. KpuBonuHeiiHble HHTETpabl, HE 3aBUCAIINE OT ITYTH
uHTerpupoBanus. [loteHunanbHas QyHKIMs, MOTeHIUaNbHOE none. [IoHATHe MOBEPXHOCTHOTO
unTerpana. Ilorok Bekropa depes nmoBepxHocTh. Teopema ["aycca-Octporpanckoro. @opmyna
Crokca.

9. Iu¢depennuanbHbie ypaBHeHHS EPBOTro MOPAIKA.

JuddepeHunanbaple  ypaBHEHHSA: MOPSIOK, pELICHHE, TeopeMma CyLIECTBOBAaHUS U
€AMHCTBEHHOCTH peleHus. 3agaya Komm. YpaBHEHHs C pa3fensiolUMUCS [EPEMEHHBIMHU.
Onnoponnsie auddepeHnnanbupie ypaBHeHUs. JIuHewHble auddepeHnaibable ypaBHEHUS
NIEPBOTO MOPSAKA. Y paBHEHUS B MOJNHBIX auddepenimanax. MHTerpupyromumii MHOKHUTENb.

10. InddepennuaibHbie ypaBHEHHs] BTOPOT0 U N-I0 MOPSAKA.

Juddepennunanbable ypaBHEHUS] BTOPOTO MOPSAKA, JOMYCKAIOIUE TTOHMKEHUE TIOPSIIKA.
Jluneiinbie mudepeHnmnanbaple ypaBHEHUs BTOporo mopsiaka. CBoicTBa pemieHuid. JInnelinas
He3aBUCHUMOCTh QyHKuui. Onpenenurens BpoHnckoro. CTpykTypa 0o0IIero pemeHus: JMHEHHOTO
I depeHaIbHble  ypaBHEHUsS BTOpPOro mnopsaaka. @OyHAaMeHTalbHas CUCTEMa peIleHUil.
Jlunelinple ogHOpOAHBIE AU(QepeHInaTbHbIe YPaBHEHUS BTOPOTO TOPSIKA C MOCTOSHHBIMH
koa(urmenTaMu: ocTpoeHue ooIiero pemeHus. Meroxa Ditnepa. JInHelHbIE HEOTHOPOAHBIC
Qg depeHIaIbHbIe YpaBHEHUST BTOPOTO MOPsAKa ¢ MOCTOSIHHBIME Kod(durentamu. Oo1ee u
YacTHOE PEIleHUs] HEOAHOPOAHBIX ypaBHEHUH. JInHeliHble quddepeHanbHble ypaBHEHNs N-To
NOpsi/IKa: CBOMCTBA pEIICHUH, TEOpeMbl O CTPYKType OOIIEro pelieHusi, METO]| BapHaluu
NOCTOSAHHBIX. JIMHelHble audQepeHnnanbHble ypaBHEHMS N-ro MOpsiAika € MOCTOSIHHBIMU
K03 punreHTaMu. AITOPUTM MOCTPOCHHUS OOILETr0O peIIeHusl.

11. Cucrembl quddepeHuINATBHBIX YPABHEHUI.

Cuctemsl nuddepeHraIbHbIX ypaBHEHUH TIepBOro Mopsiika: oOIme MOHATH, TeopeMa
CYLIECTBOBaHMS M €IMHCTBEHHOCTH  oOmiero  pemeHus.  CucreMbl  JIMHEHHBIX
muddepeHMaIbHbBIX YpaBHEHUH TMEPBOTO MOPSIKA: HHTEIPUPOBAHME METOJIOM HCKITIOUEHHUS.
Cuctembl JTUHEHHBIX AU(GEepeHITMaTbHBIX YpPaBHEHUH TMEPBOTO IMOPSIAKA: CBOWCTBA PEIICHUMH,
TEOPEMbI O CTPYKTYpe OOIIEro peuieHus, METO]] BapHallui MOCTOSHHBIX. CHCTEMbI JTMHEHHBIX
OJHOPOJHBIX M  HEOJHOPOIHBIX AU((epeHLInaNbHbIX  ypaBHEHUH €  MOCTOSIHHBIMU
KodpduureHTaMu. OJNEMEHTHl TEOpPUU YCTOWYMBOCTH. METOABI YWCIEHHOTO pPELICHHUs
nudepeHIMaTbHBIX YPaBHCHHH .
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12.YncnoBble 1 GpyHKIMOHAIbHbIE PSABI.

UYucnoBble psAabl: OCHOBHBIE IOHSTHS, CBOMCTBA CXOIAUIMXCA PSIIOB, HEOOXOIMMBIHA
INPU3HAK CXOAMMOCTH. ['apmonmnueckuil psaxn. Paawr [lupuxne. IIpu3Haku cpaBHEHHs PALOB C
MOJIOXKUTENBHBIME wieHamMu. [IpusHak [lamamOepa. MHTErpanbHbIil U paguKadbHBIN MPU3HAKA
Komm. 3nakouepenyroniiecs psasl: npusHak JleliOHuna. 3HaKomepeMeHHbIC PSAIbl: TMOHATHS
aOCOJIIOTHOM M YCJIIOBHOW CXOIMMOCTH, TIPH3HAK aOCOJIOTHOW CXOJUMOCTH, CBOMCTBa
a0COJIIOTHO M YCIIOBHO CXOMSIIMXCS PAIOB.

OyHKIMOHAIBHBIE PSI/IbI. OCHOBHBIE MOHATHUSA, 00JacTh cXOAUMOCTH. CTENeHHbIE PSIbL:
paamyc, WHTEpBai, o0iacTh cxoaumocTu. CBoiicTBa cTemeHHbIX psaoB. Paner Telinmopa u
MakiiopeHa: CBOWMCTBa, YCIOBHE CXOJMMOCTH psiia K MCXOJHOW (YHKIIMH, OCHOBHBIC
pasnoxenus. Pa3znoxenue ¢yHkuuu B psiig MakjiopeHa ¢ MOMOIIBIO OCHOBHBIX Pa3IOXKEHUH.
['maBHOe 3HaueHue (yHKIMU. DKBUBaICHTHBbIC (QyHKIMU. [Ipumenenue psgoB Teitnopa u
MakopeHa aJis BBIYUCICHUS TTPEIEIIOB.

Hcnonbs30BaHne MaTeEMaTHUYECKUX METOJIOB B TPAKTUUECKOW AEATEIbHOCTH.

4. 00beM y4eOHOH JUCHHILIMHBI

Bunbt yueOHO pabOThI B 3auerHBIX B akamem.
eIMHUIIAX qacax
O01masi TPyA0eMKOCTh JUCHUILIMHBI 110 Y4e0OHOMY IJIAHY 15,0 540
AYAUTOPHBIE 3aHATHUS: 5,33 192
Jlexru (JIek) 2,66 96
[Mpaktuyeckue 3ausatus ([13) 2,67 96
CamocrosiTebHas padora (CP): 7,67 276
Bu KoHTpoIs: 3a4eT / 3K3aMeH 2,0 IK3aMeH
(72)
Bunbr yue6HOM paboTh B 3auernbIx B actpon.
eIMHUIIAX Jacax
O01as TPyA10eMKOCTh JUCHUILIHHBI 110 Y4e0HOMY TUIaHy 15,0 405
AYAUTOPHBIE 3aHATHS: 5,33 144
Jlexrmn (JIek) 2,66 72
Ipaktuueckue 3ansarus (I13) 2,67 72
CamocrosiTesbHas padora (CP): 7,67 207
Buja koHTpoOJs: 3a4eT / 3K3aMeH 2,0 IK3aMeH
(54)

AHHOTaNuA padoyeil MPOrpaMmbl AU CHUNIHMHBI
«Oo6mas u Heopranndyeckas xumus» (b1.5.7)
1. Heap AMCUMIUIMHBI. TPUOOPETCHHWE 3HAHWUW U KOMIETEHIWH, (QopMUpOBaHUE
COBPEMEHHBIX MPECTABICHH B 00JIaCTH TEOPETUUECKHUX OCHOB XUMHHU M XHUMHUH JJIEMEHTOB.

2. B pe3yiabTare u3y4YeHHs] JUCHMILIMHBI OOYyYalOIIMiici MO mporpamMmme
0akaJjiaBpUaTa J10JIKeH:

Obnaoams cnenyromumu oouiekynbTypubiMu (OK), oGmienpodeccuonansusiMu (OITK)
u npodeccuonanpubiMu (ITK) koMmeTeHIUAMI:

CTMOCOOHOCTHIO UCIIOJIb30BaTh B MPO(ECCUOHATBHOM ETEILHOCTH 3HAHUS O MOAX0aX U
MeToJlaX MOJYyYCHHs PE3yJbTATOB B TEOPETHYCCKUX U IKCICPUMEHTAIBHBIX HCCIICIOBAHHSIX
(OIIK-2);

TOTOBHOCTBIO MPUMEHSTh (DyHIaMEHTAIbHbIE MAaTEMATUYECKUE, ECTECTBCHHOHAYYHbIC U
oOrIenHXeHepHbIe 3HaHUs B mpodeccronanbhoii aesrenproctr (OITK-3);

3HAMb:

— 3JICKTPOHHOE CTPOCHHUE aTOMOB U MOJICKYIT;
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— OCHOBBI TEOPUH XUMHUYECKOU CBSI3U B COCIMHEHUSIX PA3HBIX TUIOB, CTPOCHUE BELIECTBA
B KOHJICHCUPOBAaHHOM COCTOSIHUH;

—OCHOBHBIE 3aKOHOMEPHOCTH TMPOTEKAHUSI XUMUYECKUX MPOLECCOB U XapaKTEPUCTUKU
PaBHOBECHOT'O COCTOSIHUSA;

— METO/Ibl OTMCAHUSI XUMUYECKUX PAaBHOBECHI B PACTBOPAX JIEKTPOIUTOB,

— CTPOEHHUE U CBOMCTBA KOOPJIUHAIMOHHBIX COCTMHEHU;

— XMUMHMYECKHE CBOMCTBA 3JIEMEHTOB PA3JIMUHBIX TPYII MNEPUOJUYECKON CHUCTEMBI U HX
BaXXKHEUIIINX COCTUHEHUH,

ymemy:

— BBIIOJIHATh OCHOBHBIE XHMMHMYECKHE OIEpallH, OMNPENEIsATh TEPMOJNHAMHYECKUE
XapaKTEPUCTUKU XUMUYECKUX PEaKLUid U PaBHOBECHbBIE KOHIIEHTPAIUU BEIIECTB,;

— HCIIOJb30BATh OCHOBHBIE XUMHUYECKHE 3aKOHBI, TEPMOJMHAMHYECKHE CIPABOYHBIE
JaHHBIC JJIs pemieHus: TpodeCCUOHATBHBIX 3a7ad,

— MPOTHO3UPOBATh BIMAHHUE Pa3IUYHBIX (DAaKTOPOB Ha pPABHOBECHE B XUMHYECKHX
peaKkIusx;

e1ademy.

— TEOPETUYECKUMHU METOJAMH OIHMCAHHUS CBOMCTB MPOCTBIX U CJIOXHBIX BEIIECTB Ha
OCHOBE DJJIEKTPOHHOIO CTPOEHUS HMX aTOMOB M IIOJOKEHHS B IEPUOJUYECKOW CHUCTEME
XUMUYECKHUX AJIEMEHTOB,;

— DKCINEPUMEHTAJbHBIMU METOJaMU ONPENCIICHUS HEKOTOPhIX (PU3UKO-XUMUYECKHX
CBOWCTB HEOPTAHUYECKUX COCIMHEHUN.

3. KpaTkoe cogepskaHue JUCHUILINHBI

CrpoeHue aTOMOB U MEPUOJAMYECKUI 3aKOH.

BonHoBBIE cBOCTBAa MaTepHabHBIX 00BEKTOB. YpaBHeHue ne bpoitns. CooTHomeHHE
HeonpeneneHHoctei ['elizenOepra. [lonsTre o kBaHTOBON MexaHHKe U ypaBHeHuu llpeaunrepa.

CoBpemenHas (hopMynupoBKa IepuoAnUYecKoro 3akoHa. [lepumonuyeckas cucrema u ee
CBS3b CO CTPOCHHEM aTOMOB. 3arOJHEHHE DJEKTPOHHBIX CIOEB M O0OJIOYEK aToMOB B
nepuoauueckoit cucreme sneMeHtoB J[.M. MengneneeBa. CrteneHu okucieHus. Baxueimme
OKUCITUTENN U BOCCTAHOBUTENU. BakHeillne cxembl MpeBpalieHus BEUIECTB B OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIMIX.

XuMHU4ecKasi CBSI3b U CTPOCHHUE MOJIEKYII.

KoBaneHTHas CBA3b, OCHOBHBIC TOJOKEHUS METOJIa BAJICHTHBIX CBsi3zell. PaccMoTpeHne
CXEeM TIEpeKpBIBAaHUS aTOMHBIX OpOUTaNell Mpu 0Opa3oBaHUU CBsi3ed B Moliekynax. OCHOBHBIC
MOJIOKECHHST METOa MOJIeKy sipHbIX opouTaneii (MO JIKAO). O6iue cBeIeH S 0 KOMITJIEKCHBIX
COCIMHEHUSIX, UX CTpPOEHUE. MEXMOJIEKYIsIpHasl U BHYTPUMOJCKYJISIpHAsT BOJOPOAHAS CBSI3b.
HNonHasi cBsI3b Kak MpeeidbHBIM CiIydail KOBaJleHTHOW cBs3u. OOmme mpencTaBieHUus O
MEXMOJIEKYJIIPHOM  B3aMMOJICUCTBUHU. OPUEHTAIMOHHOE, HWHIYKIMOHHOE, JUCIEPCHOHHOE
B3auUMOJICUCTBHS.

DHepreTuka peakinii 1 XuMU4YECKOe PaBHOBECHE.

[TonsiTe O XMMHYECKOH TEPMOJAMHAMUKE, TEPMOJUHAMUYECKHE (PYHKIIMH COCTOSIHUS
(xapakTepucTrueckue (QyHKIUH). XHUMHYECKOE paBHOBecHe. VICTHHHOE U Kaxylieecs
paBHOBecHs. KOHCTaHTa XMMHYECKOTO PABHOBECHUS. DJIEKTPOXUMHUYECKUE MPOLIECCHI, TTOHATUE
00 SJEKTPOJHBIX MOTCHIHANAX. DIEKTPOABMKYIIAS CHJIa OKHCIHUTEIHHO-BOCCTAHOBUTEIBHBIX
pEAKIHI U KPUTEPU CaMOTIPOU3BOJIBHOTO TPOTEKAHUS TTPOIIECCOB.

PaBHOBecus B pacTBOpax

[Ipoueccrl, compoBoXkaalomue 00pa3oBaHUWE  JKUAKUX  UCTUHHBIX  PAacTBOPOB
HEIJIEKTPOJIUTOB U 3JIEKTPOJUTOB. ACCOIMUPOBAHHBIE M HEACCOLMHPOBAHHBIE AJIEKTPOJIUTHI.
Crenenur mucconuanuu. Koncranta gucconuanuu. PaBHOBecHE B CHUCTEME, COCTOSIIIEH U3
HACBIIIEHHOTO0 PAacTBOPAa MaJlOPACTBOPUMOIO AJIEKTPOJUTAa M €ro KpucTaioB. PaBHOBecue B
pacTBoOpax KOMIUIEKCHBIX COEAMHEHUN. PaBHOBECHE qUCCOIMAMU BOJIbI, HOHHOE IIPOU3BEACHUE
BOJIbI U €r0 3aBUCUMOCTB OT Temmneparypsl. llkana pH. I'uaponus conen.

CKOpOCTh peakiuii U KaTaius.
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[lonsitTue o xumuyeckoil kuHeTuke. OAHOCTAIUUHBIE M CJIOXKHBIE PEAKIHUHU. 3aKOH
JIeUcTByromUX Macc. KoHCTaHTa CKOpoCTH peakuuu. MOJEKyIsIpHOCTh U MOPSIOK PEaKIUu.
3aBUCUMOCTh CKOPOCTH PEAKIUMU OT TEMIEpaTyphl; SHTAIbIUSA aKTUBAMU. ['OMOreHHBIN U
reTepOTCHHBIN KaTalu3.

XuMmus S-u P- 2JIEMEHTOB

Bonopoa-niepBelil 3JIeMEHT NEPUOIUYECKON CHCTEMBI, €r0 JBOMCTBEHHOE IOJIOKECHUE.
Onementsl 1 - 2u 13 - 18rpynn neproanveckoil cuctemMbl. 3aKOHOMEPHOCTH B W3MEHEHHHU
JMIEKTPOHHBIX KOHGUTYpalMid, BEIUYUH PAJAUYCOB, 3JIEKTPOOTPULATEILHOCTH U DSHEPIUu
MOHU3ALMKM aTOMOB. TUNIMYHBIE CTENIEHU OKUCJICHHS. XUMUUYECKIE CBOMCTBA MPOCTHIX BEILECTB.
3aKOHOMEPHOCTH B CTPOCHMHM M CBOMCTBAX OCHOBHBIX THUMNOB coeauHeHuil. [IpupomHeie
COEIMHEHMUS, TIOJIYUCHUE U IPUMEHEHHUE.

Xumus d-u f- anemenTos

Onementsl 3-12 rpynmn mepuOAWYECKOW CHUCTEMBl. 3aKOHOMEPHOCTH B H3MEHEHHH
3IEKTPOHHBIX KOHGUTYpaLlUii, BEIMYUH PaInyCOB, SHEPTUU MOHU3AINH, XapaKTEPHBIX CTETeHEN
OKHCJICHUS, KOOPAMHAIIMOHHBIX dYHCeN aTroMoB. llpuponHble coeAuHEHUs, MOIYy4YEeHUE U
COTIOCTaBJIeHHE (PU3MUECKUX M XUMUYECKUX CBOMCTB MPOCTHIX BemlecTB. CTpoeHue M cBOWCTBA
OCHOBHBIX THUIOB coeauHeHuit. OcobeHHOoCTH f- 3IeMEeHTOB.

4. O0beM y4eOHOH JUCHHIIMHBI

Bunbt yueOHO pabOThI B 3auerHBIX B akanmem.
eIMHUIIAX qacax
O0mas TPyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 12,0 432
AyIMTOpHBIE 3AHATHS! 4,44 160
Jlexrn (JIek) 1,78 64
Ipaktuueckue 3ansarus (113) 0,88 32
Jlaboparopusie pabotsl (JIP) 1,78 64
CamocTosiTesbHas padora (CP): 5,56 200
Bu KoHTpoIs: 3a4eT / 3K3aMeH 2,0 IK3aMeH
(72)
Bunpr yue6HOM paboTh B 3auernbIx B actpon.
eIMHUIIAX Jacax
Oo6masi TpyA0eMKOCTh JUCHHILJIMHBI IO Y4e0HOMY IJIaHy 12,0 324
AYAUTOPHBbIE 3aHATHS: 4,44 120
Jlexrmn (JIek) 1,78 48
IMpaktuueckue 3ansarus (I13) 0,88 24
Jlabopatopusie pabotsl (JIP) 1,78 48
CamocrosiTesbHas padora (CP): 5,56 150
Buja koHTpoOJs: 3a4eT / 3K3aMeH 2,0 IK3aMeH
(54)

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«Oprannyeckas xumusn» (61.5.8)

1. lesb AUCHUIIUHBI. PUOOPETEHNE CTYIEHTAMH 3HAHUN O CTPOCHHUU OPTaHUYECKUX
COCIMHEHUHN, OCHOBHBIX XHMMHUYECKHX CBOMCTBAX pA3JMYHBIX KJIACCOB OPraHUYECKHX
COCIMHEHUH M METO/IaX MX MOJyYeHUs!, KaK MPOMBIIIJICHHBIX, TAK U JTA00paTOPHBIX.

2. B pe3yabrare wu3ydyeHHs JAUCHUIVIMHBI OOy4YawIIMiicsi MO Tmporpamme
0akajaBpHaTa qOJIKEH:

Ob6naoams caenyromumu oomekynpTypubiMu (OK), ob6mienpodeccronansasiMu (OITK)
u npodeccuonanbHbive ([1K) koMmnereHImsIMI:
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CIIOCOOHOCTBIO paboTaTh B KOMaHJE, TOJEPAHTHO BOCHPUHUMAS COLUATbHBIE H
KynsTypHbIe pasmnuus (OK-6);

CIOCOOHOCTBIO K caMoopraHu3aiuu u camooopazosanuto (OK-7);

TOTOBHOCTBIO MPUMEHATH (PYHIaMEHTAJIbHbIE MaTEMaTUUYECKHE, ECTECTBEHHOHAYYHBIE U
OO0IEeMHKCHEPHBIC 3HaHUS B TpodeccronanbHoil aesrensHocTr (OITK-3)

CIIOCOOHOCTBIO COYETaTh TEOPHIO M MPAKTHKY JIJIS peleHus HiKeHepHbIX 3a1ad (OITK-
4);

3Hamy:

— TEOPETUUYECKHE OCHOBBI CTPOCHUSI M CBOMCTB Pa3IMYHBIX KJIACCOB OPTraHUYECKUX
COCTUHEHUN,

— CTOCOOBI MOTYYCHHUS] U XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPTaHUYECKUX
COCTUHEHUN,

— OCHOBHBIE MEXaHU3MbI MPOTEKAHUSI OPTAHUUECKUX PEAKIIHIA;

ymemy:

— MPUMEHSATh TEOPETUYECKUE 3HAHUSA [Jii CHUHTE3a OpPraHWYECKUX COCAMHEHUMU
Pa3JINYHBIX KJIACCOB;

— aHAIM3UPOBATh U TMpPEACKa3bIBaTh PEAKIMOHHBIE CBOWCTBA OPraHUYECKUX
COCTUHEHUN,

— COCTaBJISITh CXEMbI CHHTE3a OPTaHMYECKUX COCTUHEHUMN, 3aJJTaHHOTO CTPOCHUS,
e1a0emo.

— OCHOBaMH HOMEHKJIATyphI U KIIACCU(PUKALUN OPTraHUYECKUX COSAMHECHU;

— OCHOBHBIMH T€OPETUYECKUMH MPEACTABICHUSMHU B OPraHUYECKON XUMUH;

— HaBBIKAMHU OOOCHOBAHUS pPAIOHATBHBIX CIHOCOOOB TMONYYCHHS] OPTaHHUUYECKUX
BEIIECTB.

3. KpaTkoe coaep:xkaHue TUCHUTTUHBI

HoMmenknatypa OpraHmyeckux CO€OUHEHM. Teopuss XHMHUYECKOTO CTPOCHHS U
HacklmieHHble  yraeBogoponsl (VYB). Ilpupona xoBaneHTHO# cBsizu. @Dopmynsr Jlbromca.
®dopmanbHbiil 3apsana. DddexTs 3amectutencii. [IpomMexyTodHBIE COSAUHEHUS W YaCTHIIBI
OPraHMYECKUX peakUMsX. OHEpreTuyeckas avarpaMma peakuuu. MeXaHu3M peakiHH.
CrepeounsomMepusi, ee BUIbl 1 0003HAUCHHUS.

Amudatudeckne coenuHeHus. HachblmeHHble W HEHAchlmleHHble YB.  Auka#ssl,
IIMKJIOAJIKAHbI, aJKEHbI, AJKWHBI, MOJHEHBbl (MueHbl). B KakaoM Kiacce paccMaTpUBarOTCS
CIEyIOIINE pa3/ebl: M30MepHus, HOMEHKIATypa, (U3MYeCKHe ¢ XHMHYECKHE CBOWCTBA,
crocoObI moJTydeHusi. MeXaHU3Mbl peakifii. JHepreTuueckasi JuarpaMmma peaxKiiui.

Apomarudeckue coerHeHus. Teopuu apomaruunoctu. CoenuHeHUs OEH30IBHOTO Psfa.

N3omepusa. Homenkmarypa. CrocoObl mToydeHHs. XWMHUUYECKHE CBOWMCTBA. BrusHwue
3aMecTuTeNnei B OCH30JbHOM KOJIbIIC Ha HAIPABJICHUE U CKOPOCTh PEAKIUN AIEKTPOPUIHHOTO
3aMEILEHHUS.

4. 00beM y4eOHOl JUCHUNJIMHBI

Bunbr yue6HOM paboThI B 3ayerHBIX B akazmem.
eIMHUIIAX Jacax
Oo6mas TpyA0eMKOCTh JUCHHUILJIMHBI 110 Y4e0HOMY IJIaHy 3,0 108
AYIUTOpPHBbIE 3aHATHUS: 1,33 48
Jlexiuu (JIek) 0,44 16
[Mpaktuyeckue 3ausatus ([13) 0,89 32
CamocrosiTesbHas padora (CP): 1,67 60
Bu KoHTpoIsA: 3a4eT / 3K3aMeH 0,0 3auer ¢
OLICHKOM
Bunast yueOHoI paboThI B 3aueTHbIX B actpon.
eIMHUIIAX qacax
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O0uIast TPy10eMKOCTh THCHHILUIMHBI 10 Y4eOHOMY IUIAHY 3,0 81
AYIUTOpPHBIE 3aHATHUS: 1,33 36
Jlexrn (JIek) 0,44 12
Ipaktuueckue 3ansarus (113) 0,89 24
CamocrosiTesbHas padora (CP): 1,67 45
Buja koHTpoOJs: 3a4eT / 3K3aMeH 0,0 3auer ¢
OLICHKOM

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIMHBI
«®@u3zuka» (61.5.9)

1. Heap TUCHMIIMHBI. TPUOOPETEHHUE CTYICHTAMH 3HAHHWW 10 OCHOBHBIM pa3ieiiam
(GU3UKK ¥ YMECHHUIO IPUMEHSTH UX B IPYTUX €CTECTBEHHOHAYYHBIX JUCIUIUINHAX.

2. B pe3yabrare wu3yYeHHs AUCHUIJIMHBI oOyyawinuiicss mo mnporpamme
0akajaBpHaTa q0JIKEH:

Ob6naoams caenyromumu oomekynpTypubiMu (OK), obmienpodeccronansuasiMu (OITK)
u npodeccuonanbibivu ([1K) komMmnereHImsAMI:

CTIIOCOOHOCTBIO MCIIOJIB30BaTh B MPO(ECCHOHATBHOM IEATETFHOCTH 3HAHUS O IMOAX0aX U
METOMaxX TOJIYYCHHUSI PE3YJbTaTOB B TEOPETHUECKUX M SKCIEPUMEHTAIBHBIX HCCIIEIOBaHUSIX
(OIIK-2);

TOTOBHOCTBIO MPUMEHATh (DyHIaMEHTaJIbHBIC MaTEeMaTHUECKUE, €CTECTBEHHOHAYUHBIC U
o0rIenHXeHepHbIe 3HaHUs B podeccruonanbhoi aesrenproctr (OITK-3);

3HamMb.

- (u3MYecKre OCHOBBI MEXAaHWKH, (PU3UKU KOJeOaHWW M BOJIH, 3JIEKTPHYECTBA U
MarHeTu3Ma, JJICKTPOJUHAMUKH, CTATUCTHYECKOW (U3MKH W TEPMOJWHAMHKH, KBAaHTOBOU
busukwy;

- cMbIcT (DyHIAMEHTaJIbHBIX (PU3UYECKUX 3aKOHOB, TPUHIUIIOB W IOCTYJIATOB; HX
(GOpPMYITMPOBKH U TPAHUIIBI IPUMEHUMOCTH;

- CBSI3b IIUPOKOTO Kpyra (U3NYECKHUX SBICHHN ¢ (yHIAMEHTAILHBIMU TMPUHIMIIAMH U
3aKOHaMH (pHU3UKH,

- OCHOBHBIE METOJIbI PEIICHHS 33/1a4 TI0 OTMCAHHIO (PU3HUYECKUX SBICHUM;

- METOJIbI 00pabOTKH Pe3yNbTaTOB (PU3MUECKOTO IKCIICPUMEHTA,

ymemb:

-IPUMEHATh TEOPETUUECKUE 3HAHUS U SKCIEPUMEHTAIbHBIE METOJIbI UCCIICAOBAHUS TPU
pemeHnn mpoheCCHOHATBHBIX 3a]1aY;

-IPOBOJIUTH PACUYETHI, OCYILECTBIATH aHAJIU3 U HAa OCHOBE ATOTO JejaTb 0OOCHOBAaHHBIE
BBIBOJIBI,

- aHAJIM3UPOBATH PE3YNbTAThl HAOIIOAEHUI U SKCIIEPUMEHTOB C IPUMEHEHUEM OCHOBHBIX
3aKOHOB U TIPUHIIMIIOB (PH3UKH;

- ONpeAeNATh XapakTep (PU3MUECKUX MPOIECCOB MO KOMIUIEKCY SKCHEPUMEHTAIHHON
nH(opMaIu Mpu moMon rpaduKoB, TabIUIl U ypaBHEHUH,

- IPEACTaBIATh 00Pa0OTAaHHYIO SKCIIEPUMEHTAIBHYIO M TEOPETUYECKYI0 HH(POPMALIUIO B
YCTHOW W TIHCBMEHHON ()OpMe, B TOM YHCIIE C UCTIOIH30BAHUEM COBPEMEHHBIX KOMIBIOTEPHBIX
TEXHOJIOTHUH,

enadems:

- HaBBIKAMU Pa0OTHI C IUPOKUM KPYTOM (pU3HUECKUX MpUOOPOB U 000PYIOBAHHS;

- HaBBIKAMH 0OOCHOBAHHUS CBOUX CYXKICHHI U BHIOOPA METO/1a UCCIICTOBAHMS;

3. KpaTtkoe coep:kaHue I CHUITUHBI

BBeaenue

[Tpenmer ¢usuxu. MeToas! (HU3NYECKOTO UCCIIEAOBAHMS: OIBIT, TUIIOTE3a, IKCIIEPUMEHT,
TEOPHS.

1. ®uznyeckue 0CHOBbI MEXaHUKHU

28




IIpenmer kuHematuku. Ilepemerienue, ckopocTb, yckopeHue. KuHemaTuueckue
XapaKTEPUCTUKH BpalIaTEIbHOTO JIBH)KEHMS. 3aKOHbI Hbl0TOHA. 3aKOH BCEMHPHOIO TATOTEHMUS.
JIBukeHHe Tela IEePEMEHHOW Macchl. 3aKOH BCEMHPHOIO TATOTEHHUA. /[IBrmkeHue Ttena
nepeMeHHON Maccel. YpaBHeHus Memepckoro. ®opmyna [luonkoBckoro. VYnpyruihi u
HEyNpyrul ynaapsl mapoB. MOMEHT HHEpLUUM MaTEepUAJIbHOM TOYKA U TBEPAOro Tela.
Kunematnka rapmonunueckux Kosnebanmit. luddepeHunanbHoe ypaBHEHHE TapMOHUYECKHX
kosiebanuii. IloHsATHE O 3aTyXaloUMX W BBIHYXJICHHBIX KoJjieOaHUsAX. BomHoBOe aBHMKEHHE.
BoHBI IpOAOIBHBIE U TONIEPEYHBIE.

2. OCHOBBI MOJIEKYJIAPHOI PU3NKH

DneMeHTHl TEPMOJMHAMHUKN U (pu3nueckor KuHeTUuKH. MneanbHbidl Ta3. Pacnpenenenue
Bonpiimana u ero obOmedusuveckuii cmbicia. PeanbHblit ra3. YpaBHeHue Ban-mep-Baanbca.
Tepmonunamudeckuit Meton B (usuke. PaBHOBecHble cocTosiHMs. Havanma TepMoaMHAMHUKH.
[ukiel. DHTpoONUS U €€ CTaTHCTHYECKOe TOJIKOoBaHWe. SBneHue mepeHoca. [quddysus. 3akon
®uka. TemmonpoBoaHocTs. 3akoH Pyphe. BHyTpennee Tpenue (BI3K0oCTh). 3akoH HeroToHA.

3. DJIEKTPOCTATHKA U MOCTOSTHHBIH JIEKTPUYECKHIT TOK

3akon Kynona. Teopema Octporpaackoro-I'aycca. Jlumonb. JIudnexkTpuku B
AIIEKTPOCTATUYECKOM II0JIE.

4. 9j1eKTPOMArHeTu3M

3akon Awmmepa. 3akoH buo-Caapa-Jlaruitaca. Cuna JlopeHuma. MarneTuku.
DJIeKTpOMAarHuTHas MHAYKIKS. Y paBHeHHE MakcBea.

5. OnrTuka

Nutepdepentius BonH. dudpakums BonH. [lonspuzanust BoiaH. TermoBoe H3IydeHHE.
3akon Kupxroda. 'mnoreza Ilnanka. KBaHTOBOE OOBSICHEHHE TEIIOBOTO U3NMydeHUsS. DPPexT
Komnrona. fAnepnas mogens atoma. [loctynarsel bopa. ATom Bogopoaa o bopy.

6. DJIeMeHTbI KBAHTOBOI (PU3NKH

I'mnore3a ne bpoiins. BonnoBoe ypaBHenue Illpenunrepa uisi CTalMOHAPHBIX
cocrosauii. OnbiTel L TepHa-TI'epnaxa. MHorosnekTpoHHslit atom. D ekt 3eemana. [IpuHimn
[Taynu. KBanTOBBIE cTatucTHyeckue pacnpeneneHus boze-Ditnmreiina u Pepmu-/lupaka.
®ononbl. 3akonbl Jlebast m DiHIITEHA. XapaKTepUCTUKU Apa: 3apsj, Macca, SHEprusl CBS3U
HYKJIOHOB. SnepHble peakuuu. PyHIaMEHTAIBHBIE B3aUMOJCHCTBUS M OCHOBHBIE KIJIACCHI
AJIEMEHTApHbBIX YaCTHII.

4. 00beM y4eOHOH JUCHHIIMHBI

Bunbt yueOHO paboOThI B 3auerHBIX B akamem.
eIMHUIIAX qacax
O01asi TPyA0eMKOCTh JUCHUIIMHBI 110 Y4eOHOMY IJIAHY 10,0 360
AYIUTOpPHBbIE 3aHATHUS: 3,55 128
Jlexrmn (JIek) 1,33 48
IMpaktuueckue 3ansarus (I13) 1,33 48
Jlabopatopusie pabotsl (JIP) 0,89 32
CamocrosiTesbHas padora (CP): 4,45 160
Bu KoHTpoIs: 3a4eT / 3K3aMeH 2,0 IK3aMeH
(72)
Bunbr yue6HOM paboThI B 3auernpIx B actpon.
eIMHUIIAX Jacax
Oo6mas TpyA0eMKOCTh JUCIHIJIMHBI IO Y4e0HOMY IJIaHy 10,0 270
AYIUTOpPHBIE 3aHATHUS: 3,55 96
Jlexrn (JIek) 1,33 36
Ipaktuueckue 3ansarus (I13) 1,33 36
Jlabopatopusie pabotsl (JIP) 0,89 24
CamocrosiTebHas padora (CP): 4,45 120
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Bu KoHTpoJIs: 3a4eT / 3K3aMeH 2,0 IK3aMeH
(54)

AHHOTAUUA Y4e0HOM MPOrpaMMbl 1M CIUIJINHBI
«Ikoaorus» (51.5.10)

1. Heap aucuunauHbl. cHOPMUPOBATH Yy CTYJEHTOB MPEICTABIEHUE O COBPEMEHHBIX
IKOJIOTHUYECKUX TpodsieMax, 0 (PU3NKO-XUMUYECKUX TPOIeccax, MPOTEKAIMUX B Pa3IHYHBIX
KOMIIOHEHTaX OKpY)Kalollel cpelbl M O CTENeHH AaHTPOIOIeHHOTO BO3JCHCTBUS Ha O3TU
MPOIIECCHI; BBIPA0OTATh y CTYAEHTOB HABBIKM CHCTEMHOTO IMOAXO0Ja K M3YUYCHHIO U PEIICHUIO
9KOJIOTHYECKUX  Mpo0sieM, BO3HUKIIUX B  pe3yjibTare MPOMBIIUIEHHO-XO035SHCTBEHHON
NESTEIIbHOCTH YeJIOBEKa, Pa3BUTh MBIILICHUE, TIO3BOJISIONIEE MTPABIIIBHO OIICHUBATH JIOKATHLHBIC
U OTJAJICHHBIE MMOCJIEICTBUS IPUHUMAEMBIX PEIIEHU ISl OKpY’KaloIel cpeibl U YeoBeKa.

2. B pe3yabTare wu3yYyeHHs IUCHMUIUVIMHBI O0y4YaluIWiicsi MO mporpamme
0akaJiaBpUaTa J10JIKeH:

Obnaoams cnenyromumu oouiekynbTypubiMu (OK), obmienpodeccuonansusiMu (OITK)
u npodeccuonanpubivu (ITK) koMmeTeHIUAMI:

TOTOBHOCTBIO TIPUMEHATh (PYHIAMEHTAIBHBIE MATEMAaTUYECKUE, ECTECTBCHHOHAYYHBIC U
oOrenHKeHepHbIe 3HaHus B mpodeccruonanbhoi aesrenpaoct (OITK-3);

CIOCOOHOCTBIO TIPUMEHSTh B MPAKTUYCCKOW JEATEIBHOCTH MPUHIUIBI PAIIHOHATBHOTO
UCIIOIB30BaHUS MIPUPOIHBIX PECYPCOB M 3alIUThI OKpyxaroteit cpennl (OITK-5);

3Hamy:

OCHOBHBIE 3aKOHBI O0IIEH IKOJIOTHH;

3aKOHOMEPHOCTH CTPOCHUS U (PYHKITMOHUPOBAHUU OHOCHEPHI;

COBpPEMEHHBIE FKOJIOTHUECKHUE TPOOIIEMBI,

OCHOBBI PAIlIOHATIFHOTO MTPUPOIONOIB30BaAHUS;

OCHOBHBI€ ITPUHIIMUIIBI 3aIUTHI IPUPOTHON CPElbl OT AHTPOIIOTCHHBIX BO3/ICHCTBUI;

CTPOCHHE OCHOBHBIX Teocdep 3eMIu HOCHOBHBIE (PHU3UKO-XUMUYECKUE MPOIIECCHI,
MPOTEKAIOIINE B HUX;

OCHOBHBIC MTOHATHS U MPUHIIAITBI KOHIICTIIIMHA YCTOHYHBOTO Pa3BUTHS,

OCHOBHBIE CBEICHUSI O TJI00aNbHON MpolaemMaTuke, IPUPOIHBIX pecypcax, MiIaHeTapHbIX
IpaHUIaX, AaHTPOMOTEHHOM BO3ICHCTBHHM HA OKPYXKAIOIIYIO CpEeAy, YIPaBICHUU KadeCTBOM
OKPYKaIOIle Cpebl;

MIPUHIIMITBI 3€JICHON XUMUMU,;

ymemsy:

NPUMEHSTh TOJy4YCHHbIE 3HAHMSI JJIs OICHKHM COCTOSHUSL OKpYXaroulell cpenasl U
paIMOHATLHOTO UCIIOJIb30BAHUS IPUPOIHBIX PECYPCOB;

UCIIOJIb30BaTh CETEBbIE KOMIBIOTEPHBIE TEXHOJOTUU M 0a3bl JAHHBIX ISl pEIICHUS
KOHKPETHBIX SKOJOTHIECKHUX MPodIIieM;

61a0emo.

MOHATHIHBIM allaparoM B 00JacTU OOIIel 3KOJOTHH, PAIIMOHAIBHOTO HCIIOJIb30BAHHUS
MPUPOJIHBIX PECYPCOB U 3aIIUTHI OKPYKAIOLIEH CPEIbl.

3. KpaTkoe coaep:xkaHue TUCHUTLIUHBI

BBenenune, OCHOBHbIE TOHSTHSI TUCITUTINHBI.

MecTo MUCHUIUIMHEBI B CUCTEME OOIIEro M XMMHUYECKOro 00pa3oBaHHUs. DKOJIOTUYECKOE
oOpa3zoBaHue U 00pa3oBaHHUE JISI YCTOWYMBOTO pazBuTHs. OOIIECTBO M OKpY’KAMOIIasl Cpena.
[loHsATHE YCTOWYMBOIO pa3BUTHA.

Moayas 1. O6mue Bompockl 3kojorun. buocdepa. buoskonorus. buochepa u
YCTOMYUBOCTb.

1.1 OcHoBHble 3akoHBI 3Kojoruu. buoskonorus. IlonstTue 00 sKocHcTEMax.
YcroitunBocTh dKOCcHCTeM buocdepa, ee IBOMONKS U YCTONYMBOCTh. DKOCHCTEMBI 3eMIU U
yCTOMUMBOCTh. OCHOBHBIE CBEJIEHUS O IIaHeTe 3emiis. OCHOBHBIE MTOHATUS SKOJOTHH. 3aKOHBI U
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OpUHIUNBL  9Kosoruu. IloToku oSHeprum W BemlectBa B dKocuctemax. (OCHOBHBIE
OMOTreOXMMHUYUECKHE IMKIbI (KPYroBOPOTHI BeliecTB). L[UKIMIHOCTH mporieccoB B Onocdepe u
YCTOMYUBOCTb.

1.2 Hapononacenenune. YemoBeuecTBO Kak uacTh Ouocdepsl. Jlemorpaduueckue
poOIIeMbI

JluHamMKKa 4YelOBEYECKOW TMOMYJSALUU, POXKIAEMOCTh, CMEPTHOCTh, BO3pacTHasd
cTpyktypa. [IpobaemMbl COBpEMEHHOr0 3Tama pocTa YHCICHHOCTH HaceneHus. ['eorpaduueckoe
pacnpenenenre HaceneHus. PerynupoBanue HapoJOHACETICHHUS.

Moayab 2. Ctpoenue u cocraB reocdep 3emuu. OCHOBHBIE (PH3HKO-XHMUYECKHE
MPOLIECCHI, MpOTeKarole B reochepax

2.1 Atmocdepa 3emin

Crpoenue atmocdepsl, poiib (POTOXMMHUYECKUX peakuuid B (OPMHPOBAHHH COCTaBa
aTMOoCQepBhl.

[TapuukoBsiii 3¢ dext. [laparkoBbie ra3sl B atMochepe. Knumatudeckue mociencTBus
AQHTPOIIOT€HHOH JIeATEIIbHOCTH.

Pacnipenenenue konmeHTpanun o30Ha B arMochepe. O30HOBBIN ciioi. [IpupoaHbIi MUK
030Ha. COBpEMEHHOE COCTOSIHUE 030HOBOrO ciosl. IlocaencTus paspylieHns 030HOBOTO ClOs
3emun 1t yenoBeka u Omocdepsl B 1enoMm. CtparochepHbIi 030H M TPOmochepHbI 030H:
CXOACTBO U pa3nuuus. MexXIyHapoqHOE COTPYJHHUYECTBO B OOJACTH OTpaHUYCHHE
IIPOM3BOJICTBA U UCIIOJIB30BAHUS 030HOPA3pyLIAOIIMX BellecTB. MOHpeanbCKuil MPOTOKOI.

KucnoTHble 7011 U MpOIecCchl OKUCICHUS puMeceit B Tporocdepe. DoToxuMudeckuii
CMOT.

2.2.T'unpocdepa 3emnu

Bunet Bom na 3emie. IlpecHpie Bombl. ['maposorumveckuit mmki. [ mobGambHbIE
HKOJIOTHYECKUE TMpodsieMbl ruapochepsl. ['nmaBHbIE KaTHMOHBI M AHHOHBI TNPUPOIHBIX BOJ.
KucnorHo-ocHoBHOEe paBHOBecue B MPHUPOAHBIX BoAax. lllenmodyHOCTh MNPUPOAHBIX BOI.
OcCHOBHBIE TpPHUYUHBI, OTanmbl W MOCIEACTBUS  3aKHUCICHUS MPUPOJHBIX  BOJOEMOB.
OKHCITUTENbHO-BOCCTAHOBUTENBHBIE TPOLIECCH B MPUPOIHBIX Bogoemax. CrpaTudukanus
npUPOAHBIX BooeMoB. [Iporeccsl adTpodukanun BogoeMoB. [IpudnHbI U TOCIEACTBUS.

2.3.JIutochepa 3emin

3emHast kopa. [louBa. Crtpoenue mnouBeHHoro cinos. CoctaB mouB. OpraHudeckue
BellecTBa B noyBe. Pojib JKHMBBIX OpraHU3MOB B ()OPMUPOBAHMM MOYBEHHOTO ciosi. Tspkenbie
MeTaJlIbl B TouBe. Jlerpanamus nous. BogHas 1 BeTpoBasi Spo3us MOYB.

Moayab 3. AHTPOIIOTEHHOE BO3ACHCTBHE HA OKPYKAIOIIYIO CpPEay M PalMOHAIBLHOE
IPUPOJIONIONIB30BaHHE

3.1. Ilpuponubie pecypchl. IloHsiTHe 00 OTXOJaX MPOM3BOACTBA M TOTPEOJICHHS.
MastooTxoaHbIe U 6€30TXOIHBIE TIPOU3BOJICTBA.

3.2 Ilomste 0  MJaHETapHBIX  TIpaHHULAX. AHTPOINOTEeHHbIE  BO3MYILEHUS
OMOTeOXMMHUECKUX LUKIOB a30Ta U (pocdopa. OCHOBHBIEC MPUHIIHIIBI 3€JICHONH XUMUH.

Monayasb 4. YcroitunBoe pa3BUTHE

[lonatue 00 ycTOHYMBOM pa3BUTUHU. VcTopus CTaHOBIEHHsS TMOHATHA. Bkian
OTEYECTBEHHBIX  yueHbIX. llenm  ycroitumBoro  paszsutus OOH. MexnyHnapoaHoe
COTPYAHHUYECTBO B OOJIACTH YCTOWYHMBOTO pa3BUTHUS. [IpOMBIIIICHHAS 3KOJOTHS U 3€JeHas
XUMUS KaK HHCTPYMEHT 00ecTieueHHs] YCTOMYUBOTO Pa3BUTHS. DKOJIOTUYECKas ITHKA.

4. 00beM y4eOHOH JUCHHILIMHBI

Bunpr yue6HOM paboThI B 3ayerHBIX B akazmem.
CANHHUIIax qacax
Oo6mas TpyA0eMKOCTh TUCHHILJIMHBI 10 Y4e0HOMY IJIaHy 3,0 108
AYIUTOpPHBIE 3aHATHUS: 0,89 32
Jlexiuu (JIek) 0,45 16
[Mpaktuyeckue 3ausatus (I13) 0,44 16
CamocrosiTesbHas paGora (CP): 2,11 76
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\ Buja koHTposi: 3a4eT / IK3aMeH \ 0,0 | 3auer

Bunbr yue6HOM paboThI B 3auernbIX B actpon.
eIMHUIIAX Jacax
O01masi TPYA0eMKOCTh THCIUTIMHBI 110 Y4e0HOMY MJIAHY 3,0 81
AYIUTOpPHBbIE 3aHATHUS: 0,89 24
Jlexrn (JIek) 0,45 12
IMpaktuueckue 3ansarus (I13) 0,44 12
CamocTosiTesibHas padora (CP): 2,11 57
Buj KoHTpoIsA: 3a4eT / IK3aMeH 0,0 3auer

AHHOTanuA padoyeil MPOrpaMmbl AUCHUNIMHBI
«®u3znveckasi xumus» (61.5.11)

1. Heap AUMCHMIUVIMHBI — PACKPBITh CMBICI OCHOBHBIX 3aKOHOB, YIPABISIONIMX XOJOM
XUMHYECKOTO MpoIlecca, MoKa3aTh 00JacTH MPUIOKEHHUS ITHX 3aKOHOB M HAYYHWTh CTYJCHTA
IPaMOTHO TTPUMEHSTh UX MPH PEIICHAH KOHKPETHBIX TEOPETHYECKUX M MPAKTHYECKUX 3a7ad.

2. B pe3yabraTe wu3y4YeHUsi IUCHUILUIMHBI OOydawImiics 10 mporpaMmme
0akaJlaBpUaTa J10JIKeH:

Obnadoams cnenyromumu oouiekynbTypubiMu (OK), oGmienpodeccuonansusiMu (OITK)
u npodeccuonanpubiMu (ITK) koMIeTeHIIUAMI:

CMOCOOHOCTHIO UCIIOJIB30BaTh B MPO(ECCHOHATBHOM ESTEILHOCTH 3HAHUS O MOAX0aX U
METOMaxX TOJIYYCHHUSI PE3YJbTaTOB B TEOPETHUECKUX M SKCIEPUMEHTAJBHBIX HCCIIEIOBaHUSIX
(OIIK-2);

TOTOBHOCTBIO MPUMEHATh (DyHIIaMEHTaJIbHBIE MaTEeMaTHUECKUE, €CTECTBEHHOHAYUHBIC U
oOrIenHXeHepHbIe 3HaHUs B mpodeccruonanbhoi aesrenproctr (OITK-3);

CIIOCOOHOCTBIO HCIIONIb30BaTh B HCCIEAOBAHHMSX M pacyeTax 3HaHHA O METOAax
UCCIIC/IOBAHMS, aHAJIN3a, JUATHOCTUKH M MOJICIIMPOBAHUS CBOMCTB BEIISCTB (MaTepHAIIOB),
(GU3NYECKUX M XUMHYECKUX IPOIECCcax, MPOTEKAIONINX B MaTepualiaX NMpU HUX MOJTyYCHHH,
obpabortke u moaudukanuu (I1K-4);

3HamMb.

OCHOBHBIC 3aKOHBI (DU3MYCCKOW XHWMHHU, B3aMMOCBS3b (U3NYCCKUX M XHUMHUYCCKHX
XapaKTEPUCTHK TPOIIECcCa;

MyTH ONPEACICHUS BaKHEHIIINX XapaKTEPUCTUK XUMHUYECKOTO paBHOBecHs (KOHCTAHTBI
paBHOBECHS, PABHOBECHOT'O BBIXOJa TPOJYKTA, CTEICHU MPEBPAICHUS UCXOMHBIX BEIIECTB) U
BJIMSIHUSL PA3JIUYHBIX (PAKTOPOB HA CMEIICHUE XMMHUYECKOTO PABHOBECHS,

YCIIOBHSI yCTaHOBJICHHs (a30BBIX pPAaBHOBECHH B OJHO- W MHOTOKOMIIOHEHTHBIX
cHCTEeMax, BO3SMOXKHOCTH Pa3/IC/ICHUS CJIOXKHBIX CUCTEM Ha COCTABJISIONINE KOMITIOHCHTHI;

TEPMOJMHAMHYECKOE OIMCAHWE CBOWCTB WACATBHBIX W HEHJICAIBHBIX PAaCTBOPOB,
MOJIXO/IbI K HAX0XICHHUIO MapIHaIbHBIX MOJISIPHBIX BEJIUYUH KOMIIOHEGHTOB PacTBOPA,

ymemy:

MPUMEHATh TEOPETHUYCCKUE 3HAHWS M OKCIECPUMEHTAIbHBIC METOJbI HCCIICIOBAHUS
(U3UYECKON XUMHH MPU PEIICHUH MPodeCcCHOHANBHBIX 33]1a4,

MPOBOJIUTh TEPMOJUHAMUYCCKHE PACUCThl, OCYIICCTBIIATh aHAIM3 U HAa OCHOBE ITOTO
JenaTh 00OCHOBAHHBIE BBIBO/IBI;

MPECKa3bIBaTh U HAXOJUTh ONTUMAIbHBIC YCIOBHUS MPOBEACHUS XMMUYECKOTO TIpoliecca
C IIEJIIO MOTYYEHHUS] MAKCUMAIBHO BO3MOXKHOTO BBIX0/1a MHTEPECYIOIIETO MPOTYKTa;

NPEJCTaBIATh JaHHbIE Ja0OpAaTOPHOTO HCCIENOBaHUS B Tpaduueckoi ¢opme U Ha
OCHOBE TOJYYCHHBIX 3aBHCHMOCTEH OMpPEIEINsATh COOTBETCTBYIOIINE TEPMOJAWHAMHYECKUE W
KUHETHUYECKUE XapaKTEPUCTHUKU XUMHUECKOW CUCTEMbI U XUMHUUECKOTO MPOIECCa;

MIPOBOJIUTH aHAIM3 M KPUTHYECKU OLICHUBATH MOJTyYCHHBIC SKCIIEPUMEHTAILHBIC JaHHBIE,
00001aTh U 1e1aTh 000CHOBAHHBIE BBIBOBI HA 0a3e MPOBENEHHBIX OIBITOB;
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B1AOEMb.

KOMIUIEKCOM COBPEMEHHBIX TEOPETHUYECKHX METOAO0B (PU3MUECKON XMMHUU AJIS PELICHUs
KOHKPETHBIX HCCIIEI0BATEIbCKUX 33/1a4;

HABBIKAMU OIIPENIEICHUSI COCTOSIHUS PAaBHOBECUS M CaMOIIPOM3BOJIBHOTO HAIIPaBJICHHUS
XUMHYECKOI0 IIpoLecca,;

npueMamMu 00paOOTKH MOJYYEHHBIX ONBITHBIX JAaHHBIX Ul BBISBICHHS U YCTAaHOBJICHUS
B3aMMOCBSI3€H MEXAYy TEpMOJMHAMUYECKUMH CBOHCTBaMH W (PU3MUYECKUMH TMapameTpaMu
mporecca,

3HAaHUSMH OCHOBHBIX 3aKOHOB (DM3MYECKON XUMUH JUJIsl COAEPIKATEIbHOW HHTEPIPETalluy
TEPMOJMHAMHYECKHUX PACUYETOB,;

3. KpaTtkoe cofep:kaHue I CHUITUHBI

XumMnuyeckass TepMoAMHAMHUKA. 1-p1i W 2-0i1 3aKOHBI TEPMOJMHAMHUKH, IOCTYJaT
[Tnanka. B3auMoCBs3b TEIIOTHI, pabOTHl U W3MEHEHHMsS BHYTPEHHEW SHEpruH B Ipoleccax ¢
y4acTHEM HJEAIbHOr0 rasza. TemIoéMKOCTb TBEPABIX. JKHMAKHMX M ra3000pa3HbIX BELIECTB.
Tepmoxumus. Beruucienue TerioBeix 3()(PEeKToB XMMUYECKUX pEaKIHid, mpoIeccoB (a3oBhIX
MEepPEeX0JI0B, PACTBOPECHHS M APYrHX (HU3HUKO-XMMHYECKUX IMporeccoB. JHepruss ['nbbca u
sHeprus ['empMrosbia Kak KpUTEpUM HAMpPaBICHHUS XUMHUYECKOro Iponecca. Pacuér
aOCOJIIOTHOM JHTpONUU. XUMHUYECKOe paBHOBecwe. KoHCTaHTa XMMHYECKOTO paBHOBECUS U
MeTOAbl €€ pacdy€ra M HKCIIEPUMEHTAIBHOIO OIpeaeiieHUs. PaBHOBECHBIM BBIXOX IPOAYKTA,
BIMSHUE JaBIEHUS, TEMIIEPATypbl, IPUMECH HWHEPTHOTO Ta3a HAa pPABHOBECHBIM BBIXOL.
VYpaBHeHus u3zoTepMbl M u300apsl Bant-I'odda. Cratucrtuueckas TepMoauHaMuka. Pacyér
TEPMOJIMHAMHUECKUX (QYHKIMH Ha Oa3e MpeICTaBIEHUI O CyMME IO COCTOSIHUSM.

da3oBble paBHOBeCHS B OJHOKOMIIOHEHTHBIX cHcTemax. Da3oBble NEPEXOnabl U
(a3oBas quarpaMMa COCTOSIHUS Ul OJHOKOMIIOHEHTHBIX CUCTEeM. TpoiiHas Touka. YpaBHEHUE
Knaneiipona-Knay3suyca. 3aBUCHUMOCTb [JaBJIEHHMS HACBIILIEHHOTO IIapa OT TEMIIEpPaTypBHl.
Onpenenenne TepMoaMHaAMUYECKUX (YHKIHN mporecca ¢dazoBoro mepexona. Kpurudeckas
TEMIEPATYpA.

TepMoaguHamuueckasi Teopusi pacrBopoB. Knaccuduxamus pactBopoB. CrmocoOb
BBIDQKEHHUS COCTaBa pacTBopa. l[lapumanbHble MOJSpHBIE BEIMYMHBL. YpaBHeHHs [mnbOOca-
Jrorema. MpeanbHble pacTBOpbl. TepMoauHaMudeckue (YHKIMM CMEUIEHHs A HMICalIbHBIX
pactBopoB, 3akoH Payns. IlpenensHo-pa30OaBieHHbIe pacTBOpPHI, 3akoH ['enpu. HewmpeanbHble
pacTBOpBI,  TNOJOXUTEIBHBIE W OTPULATENbHBIE  OTKIOHEHUS OT 3akoHa  Payums.
TepMoauHaMUYeCKOE ONUCAaHHE HEWACATBbHBIX PACTBOPOB, AaKTUBHOCTH, KO3(dduuumeHt
akTUBHOCTH. KosumMratuBHbIE CBOMCTBA pacTBOPOB HEJIETYYUX BEIIECTB B  JIETy4eM
pactBopuTene. Kpuockomnus, 30ymnunockonus. OcMOC, OCMOTHUECKOE JaBlICHHE.

®a3oBbl¢ PABHOBECH B MHOIOKOMIIOHEHTHBIX cHcTeMax. /luarpammsl <«uaBiieHue-
COCTaB», «eMIIEpaTypa-coCTaB», <COCTaB Iapa-coCTaB >KUJIKOCTU» JJs HUICAIbHBIX U
HEUJealbHBIX pPacTBOPOB. 3akoHbl [nOOca-KonoBasioBa, aszeorpomms. Du3nko-XMMUYECKHE
OCHOBBI pa3fieNieHHs] KHUIKUX cMecel, pekTuukanus. OU3HKO-XUMUYECKHA U TEePMUYECKHUNA
aHanu3. Pa3nuyHble TUIIBI AUarpamMM IUIaBKOCTH. DBTeKTUKA. [IpaBuiio (a3 u mpaBuio peryara.

4. 00beM y4eOHOH JUCHHILIMHBI

Bunpr yue6HOM paboThI B 3ayerHBIX B akazmem.
eIMHUIIAX qacax
O01masi TPYA0eMKOCTh THCIUTIMHBI 110 Y4e0HOMY MJIAaHY 5,0 180
AyIMTOpHBIE 3AHATHS! 1,78 64
Jlexru (JIek) 0,89 32
[Mpaktuyeckue 3ausatus (I13) 0,89 32
Jlabopatopubie paboTs! (JIP) 0 0
CamocrosiTesbHas padora (CP): 2,22 80
Buja koHTpoOJs: 3a4eT / 3K3aMeH 1,0 IK3aMeH
(36)
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Bunast yueOHoI paboThI B 3aueTHbIX B actpon.
eIIUHHIIAX Jacax
Oo0mas TPyA0eMKOCTh TUCHHUILJIMHBI 10 Y4eOHOMY MJIaAHY 5,0 135
AYAUTOPHBIE 3aHATHUS: 1,78 48
Jextuu (JIek) 0,89 24
[Mpaktruyeckue 3ausatus ([13) 0,89 24
Jlabopatopubie paboTs! (JIP) 0 0
CamocrosiTesbHas padora (CP): 2,22 60
Bu KoHTpoIs: 3a4eT / 3K3aMeH 1,0 IK3aMeH
(27)

AHHOTan U padoyeil NPOrpaMMbl JUCHHUILIMHBI
«Un:keHepHas rpapuka» (61.5.12)

1. Henp AUCHUIUIMHBI - HAYYUTHh CTYJCHTOB BBHINIONHSATH M YHUTATh YEPTEKHU IO
MpaBWwIaM M yCJIOBHOCTSM coryacHo ctangaptam ECK/I.

2. B pe3yabTtare wu3yYyeHHs IUCHMUIUVIMHBI O0y4YalUIWiicsi MO mporpamme
0akaJjiaBpUaTa J10JIKeH:

Obnadams cnenyromumu obmekynbTypabiMu (OK), odmenpodeccuonanpapivmu (OITK)
u npodeccuonanpubiMu ([TK) koMmeTeHITUAMI:

TOTOBHOCTHIO TIPUMEHATh (PYHIAMEHTAIBHBIE MATEMAaTUYECKUE, ECTECTBCHHOHAYYHBIC U
oOrenHKeHepHbIe 3HaHUs B mpodeccruonanbhoi aesrenproct (OITK-3);

CMOCOOHOCTBIO COYETaTh TEOPHIO M MPAKTHUKY JUIS perieHus] nHxeHepHbix 3amaau (OIMK-
4);

TOTOBHOCTBIO HCIIONHSATH OCHOBHBIC TPEOOBAHUS ICIOMPOU3BOACTBA MPUMEHHUTEIHHO K
3aMUcAM U MPOTOKOJIaM; 0GOPMIISTh MPOEKTHYI0 U pabOuyl0 TEXHUYECKYIO JOKYMEHTAIUIO B
COOTBETCTBUH ¢ HOpMaTuBHBIMU JokymeHTamu (I[1K-8);

CIIOCOOHOCTBIO  HCHOJNB30BaTh B NPO(GECCHOHATbHOW  JAEATEIbHOCTH  OCHOBBI
MPOEKTUPOBAHUS TEXHOJIOTUYECKUX IMPOIIECCOB, Pa3pabOTKH TEXHOJIOTUYECKOW TOKYMEHTAIIUH,
pacueToB M KOHCTPYMpPOBaHHUS JeTajeil, B TOM 4HCIE C HCIOJIb30BAaHUEM CTaHIAPTHBIX
nporpammHubIx cpeacts ([TK-17);

3Hamy:

- cr1oco0bl 0TOOpa’KEHUS MPOCTPAHCTBEHHBIX (POPM Ha TIOCKOCTH;

- IpaBUJIa U YCIOBHOCTHU IPU BHIIOJTHEHUH YEPTEKEN;

- BUJIbI U3/ICTTUH ¥ KOHCTPYKTOPCKUX TOKYMEHTOB,

- Ha ypOBHE MPEACTABICHUS XapaKTEPUCTUKHN (POPMBI U TIOBEPXHOCTH U3AETHUH;

ymemsy:

- BBIMOJHATH W YWUTATh YEPTEKU TEXHUYECKHX W3ACITUN C Y4eTOM JEHCTBYIOIIMX
CTaH/IapTOB;

- BBITIOJIHAT U YATATh CXEMbI TEXHOJIOTUYECKUX MTPOIIECCOB;

- HCII0JIb30BaTh CPEICTBA KOMIIBIOTEPHOU IpadKU IS U3TOTOBJICHUS YepPTEkKEH;

enademy:

- Croco0amMu ¥ MprueMaMu U300paKEHUSI PEIMETOB Ha TUIOCKOCTH;

- rpaduueckumM nakerom «Kommac.

3. KpaTkoe cogep:kaHue TUCHUTIUHBI

Mopnyas 1. Uznesne U KOHCTPYKTOPCKHE JOKYMEHTBI.

3HAaKOMCTBO € BHJaMU U3AEJIUI U KOHCTPYKTOPCKUX JOKYMEHTOB, CXeMbl. ApMaTypa
TpyOOIpOBO/Ia U3yUYeHHUE pe3b0, pe3bOOBBIX U3/IEIUN 1 BBHITIOJTHEHUE CKU30B U YepTEKeH
JeTanei ¢ pe3pbOoi.

Monayas 2. CoennHeHnne qeTaJsieii.
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CranpapTHble pe3p00BbIe H3AeHs U coeauHenus. CoerHeHne aetaneid 60iaTom u
mmnuIbKoi. Pe3p0oBbie TpyOHBIE coequHenus. [{ankoBrie coequHeHus. DnaHIeBbIe
coeauHenus. HepasbeMHuble coeuHeHus netaneil . ['eomerpuyecke XapakTepucTHKH (GOpMBI U
MMOBEPXHOCTU U3JICTUN.

Monayab 3.YepTexu cOOPOUYHBIX eIMHUL. JJIeMeHThl KOMIbIOTEPHOI rpauKHu.

[IpaBuna BemosHEeHUs ¥ 0(GOPMIICHHS COOPOUYHOTO YepTexka. JleranmupoBanue depTexei
cOOPOUHBIX €UHHIL. DJIEMEHTHl KOMITbIOTEPHOH rpaduKy.

4. 0O0beM y4eOHOH JUCHHIIMHBI

Bunbr yue6HOM paboThI B 3ayerHBIX B akanmem.
CANHHUIIax qacax
O01as TPyA0eMKOCTh JUCHUILIHHBI 110 Y4e0HOMY TUIaHy 4,0 144
AYIUTOpPHBbIE 3aHATHUS: 1,33 48
Jlexrmn (JIek) 0,44 16
Ipaktuueckue 3ansarus (I13) 0,67 24
Jlabopatopusie pabotsl (JIP) 0,22 8
CamocrosiTesbHas padora (CP): 2,67 96
Buja koHTpoJs: 3a4eT / 3K3aMeH 0,0 3auer ¢
OLICHKOM
Bunbr yue6HOM paboThI B 3auernbIx B actpon.
CANHHUIIax qacax
O01masi TPyA0eMKOCTh THCIUTIMHBI 110 Y4eOHOMY TJIAHY 4,0 108
AYIUTOpPHBIE 3aHATHUS: 1,33 36
Jlexrn (JIek) 0,44 12
Ipaktuueckue 3ansarus (I13) 0,67 18
Jlabopatopusie pabotsl (JIP) 0,22 6
CamocrosiTesbHas padora (CP): 2,67 72
Buja koHTpoOJs: 3a4eT / 3K3aMeH 0,0 3auer ¢
OLICHKOM

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«IIpuxknaanas mexanuka» (b1.5.13)

Heap AMCHMNJMHBI. HAy4YUTh CTYJECHTOB TBOPYECKOMY TIOJXOAY K BBIOJHECHHUIO
MHXEHEPHBIX PacyeTOB Ha MPOYHOCTH, KECTKOCTh U YCTOMYMBOCTH 3JIEMEHTOB KOHCTPYKLHUH,
JeTaniell ¥ y3JI0B MAIlliH U arimapaToB.

2. B pe3yabrare wu3yYeHHs AUCHUIVIMHBI oOyyawinuiicss mo mnporpamMmme
0akajaBpHaTa qOJIKEH:

Ob6naoams caenyromumu oomekynpTypubiMu (OK), obmienpodeccronansuasiMu (OITK)
u npodeccuonanbHbive ([1K) komnereHImsMI:

TOTOBHOCTBIO MPUMEHATh (PYHIaMEHTAJIbHbIE MaTEeMaTUYECKUE, ECTECTBEHHOHAYYHbIE U
oOrIenHXeHepHbIe 3HaHUs B mpodeccronanbhoii aesrenproctu (OITK-3);

CIIOCOOHOCTBIO COYETaTh TEOPHIO M MPAKTHKY JUIS PEIICHHsS HHXeHepHbIX 3aaau (OITK-
4);

3Hamy:

OCHOBHBIC YPaBHEHUS U METOJbI PEIICHUS 3a/1a4d COMPOTHUBIICHUS MaTEPHAIIOB U JeTallei
MaIlllH;

OCHOBHBIE METOJbl PAaCUETOB HA MPOYHOCTh, KECTKOCTh U YCTONYMBOCTH 3JIEMEHTOB
KOHCTPYKIUH MAaIllMH U anmnapaTos;

OCHOBBI TEOPUM pacuera JeTaJied M Yy3JI0B MAlllMH ¥ annaparoB XUMHUYECKOU
TEXHOJIOTHUH,
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ymemn.

MIPOBOJIUTH PACUYETHl 3JIEMEHTOB KOHCTPYKIMH HAa OCHOBE METOJOB COINPOTHBICHUS
MaTepHaJoB;

paccCUMTBIBaTh U KOHCTPYHUPOBATh ACTAIA MAIIMH IO UCXOAHBIM JTaHHBIM,

NPOU3BOJUTH  pacyeTbl IO  OCHOBHBIM  KPUTEpUSM  paboOTOCHOCOOHOCTH U
KOHCTPYHPOBAHUs JIeTaleil MalllVH;

enadems.

HaBbIKAMH pacyeTa CONMPOTUBIICHUS MATEPUAIOB aHAIUTHYECKUMHU METOIAMH;

HaBBIKaMU BBIOOpA MaTEPUAJIOB IO KPUTEPHUSIM MPOUYHOCTH;

pacueTamMu THUIOBBIX J€Tajied MAaIlWH, TMOJb3ysSICh CIPABOYHOM JIUTEpaTypod U
I'oCTamu.

3. KpaTkoe coaep:kaHue TUCHUTIUHBI

1. Beegenue
Ponp mpenmera «lIpukinanHas mexaHuka» B (OPMUPOBAHUU HHKEHEpAa XUMHKA-TEXHOJIOTA.
«[IpuknagHas MeXaHWKa» KaK OCHOBAa JiA MOHUMaHUS pPabOTHI, ycTpolicTBa M Oe30macHOU
JKCIITyaTalluu 000pyI0BaHUSI XUMUYECKOTO MPOU3BOJICTBA.

2. Moayas 1 «Onpenenenue peakuuii onop. PactsizkeHue-cxaTne».

Pazgen 1.1.0mnpenenenne peakiuii omop.
AOCOTIOTHO TBEpPAOE TeNo. DJeMeHThl cTaTuku. OCHOBHBIC TOHATHSA. AKCHOMBI CTAaTHUKH.
VYpaBHeHus paBHOBecHs. CBS3U U UX PEAKIIUU.

Paznen 1.2.PactskeHue-cxxarue.
OCHOBHBIE JONYIIEHUS W NPUHIUIIBI COMPOTHUBICHUS MaTepuagoB. MeToa ceyeHui.
Hanpspxenus, nepopmauuu u nepemenienus. 3akoH ['yka. IToctpoeHue smiop BHYTPEHHHUX
YCUJIMWA, HanpsokeHWd U nepeMenieHuid. CTaTUYecKu ONpeleIuMble U CTaTHYECKH
HeomnpeaeauMble 3a1aun. JuarpaMMbl pacTsKeHUs! U1 IUIACTUYHBIX U XPYIKUX MaTepUalioB U
X XapakTepuCTHKU. J[lomyckaemple HanpspDKEHUs. YCIOBUE MPOYHOCTH IPU  PACTSIKEHUU
(cxarum).

3. Moayasb 2 «Kpyuenue. U3ruo».

Paznen 2.1.Kpyuenue.
3akon ['yka mpum casure. BuyTpenHme cuimoBbie (akTOpbl mpu KpydeHuH. Hampspbkenus B
CTEPXKHAX KPYIJIOro ceYeHUs. Y CJI0BHE IPOYHOCTU IIPU KPYUEHUHU.

Pasnen 2.2.13ruo.
I'eomerprueckre XapakTEPUCTUKU IUIOCKMX cedeHuil. IloHsATHe YHMCTOro M IOIEepPEedYHOro
u3ru6oB. IlpaBuna moCTpoeHUs »SMIOp TOMNEPEYHbIX CHJI W HM3rHOAIOIUX MOMEHTOB.
OmnpeneneHre HOPMAJbHBIX HANpsOHKEHUH. YCIOBHE MPOYHOCTH Tpu u3rude. OmpexneneHue
KacaTeJIbHBIX HanpsbkeHui. Parmonanbabie (hOpMBI CEUCHUH.

4. Moayab 3 «Ci10:KHOe HATIPSKEHHOE COCTOSTHUEe.

Pazgen 3.1.CnoxHOE HANPsHKEHHOE COCTOSHUE.
OCHOBBI TEOPUM HAIPSHKEHHOTO COCTOSIHMSI M TUIIOTE3bl MPOYHOCTU. [IoHATHE HaNpsKEHHOIO
coctossHUs. [J1aBHBIE TUIOMAAKM W TJaBHble HampspkeHus. (O0o00meHHbIM 3akoH ['yka.
Hasnayenne runore3 npodHocTd. IIoHATHE HKBUBAJICHTHBIX HANPSKEHUM W KPUTEPUEB
IIPOYHOCTH.

Paznen 3.2. TOHKOCTEHHBIE COCYBI.
TOHKOCTEHHBIE COCYAbl XMMHYECKHX MPOU3BOACTB. OmpenesieHue HaNpsKeHUH 110
6e3MoMeHTHOI Teopun. OcHOBHBIE ponymieHus. BoiBon ypaBHenus Jlarutaca. Pacuer
TOHKOCTEHHBIX 000j104eK Mo YypaBHeHMIO Jlamjaca M 1O CTaHAApTU30BAaHHOW METOJMKE.
VYcnoBue npoYHOCTH.

Pazgen 3.3.Pacuer cxaThix CTEp)KHEH Ha YCTOMYHUBOCTb.
Y CTONYMBOCTD 371€MEHTOB KOHCTPYKIHiA. [ToHATHE KpUTHYECKO CHITBI M KOd(UIEeHTa 3amaca
npouHocTH. Pacder kputumueckod cuiabsl 1o Dinepy. [lpegensl mpuMeHUMOCTH (OPMYIIBI
Oiinepa. [IpakTuyeckuii crocod pacyera Ha yCTOMYUBOCTb.

5. Moayasb 4 «/leTajm MalmImH».
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Pazgen 4.1.Coenunenue aetanei MalivH.
Knaccudukanmst neranmeit mMammH ¥ anmapatoB XWMHUYECKHX MPOHM3BOJACTB. Pe3nOoBbIC
coequHeHUs. PacueT OONTOBBIX COCIWHEHUI MPU TONEPEUYHBIX W TPOJOIBHBIX HArpy3Kax.
[noHouynsle coequHeHusi. Haznauenne v BUIbI MINMOHOK. PacyeT mIMOHOK Ha cpe3 U CMATHE.
Buner capku. O6macTh npuMeHeHus. Buapl cBapHBIX MIBOB. PacdeT Ha MPOYHOCTH CTHIKOBBIX U
HaXJIECTOYHBIX IIBOB.

Paznen 4.2.Banbl u ocH, UX OMOPBI U COSAMHECHHUS.
Banbl, ux kmaccudukanus u HazHadeHue. Ocu. [IpoekTUpoBOUYHBIE pacyeThl BaJlOB M OCEH.
Toamunauku CKOJIB)KECHUS. Marepuaisl BKJIQJIBIIIICH. IogmmnHauku KaueHusl.
[IpuHIIMNIMATbHOE YCTPOMCTBO M OCHOBHBIE TE€OMETpPUYECKHE pa3mephl. JlocTOMHCTBa,
HEJOCTaTKW W OOJACTH TPUMEHEHUs MOAIINIHUKOB KayeHUs W CKOJNbXeHus. [IpuBogHBIC
mybTel. Haznauenune. Knaccudukarmus mypt mo npuHIUNy ASHCTBUS U XapaKTepy paOOTHI.
[Mopsimox moxoopa My(dT U OCHOBBI TPOYHOCTHOTO pacyeTa.

Paznen 4.3.Mexanudeckue nepeaadu.
3ybuarpie mepemaun. OkpykHOe M paauaigbHoe ycuius. Penykropel. OmpeneneHue u
kiaccudukanus. [Ipumepsl cxem peayKTopoB.

4. 00beM y4eOHOH JUCHHILIMHBI

Bunast yueOHoI paboThI B 3auetHpix | B akagem.
eIIMHHLIAX Jacax
O0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 4,0 144
AYAUTOPHBIE 3aHATHUS: 1,78 64
Jlexruu (JIek) 0,89 32
[Mpaktuyeckue 3ausatus ([13) 0,89 32
JlaGopaTopHbie pabOTHI 0 0
CamocrosiTesbHas padora (CP): 2,22 80
Buja koHTpoOJs: 3a4eT / 3K3aMeH 0,0 3auer ¢
OLICHKOM
Bunast yueOHoI paboThI B 3aueTHbIX B actpon.
eIMHHIIAX qacax
O0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 4,0 108
AYAUTOPHBIE 3aHATHUS: 1,78 48
Jextuu (JIex) 0,89 24
[Mpaktuyeckue 3ausatus ([13) 0,89 24
JlaGopaTopHbie pabOoThI 0 0
CamocrosiTesibHast padora (CP): 2,22 60
Bu KoHTpoIs: 3a4eT / 3K3aMeH 0,0 3auer ¢
OLICHK O

AHHOTanuA padoyeil MpOrpaMmbl AU CHUNIMHBI
«JJIEKTPOTEXHMKA U MPOMBILIIEHHAsI YJieKTpoHuKa» (b1.5.14)

1. Heap aucuMmiauHbl.  QopmMupoBaHue y  oOydYaromuxcsi  KOMITETCHIIHH,
00eCreYnBaOIINX TEOPETUYECKYI0 M MPAKTUYECKYIO TOJTIOTOBKY BBITYCKHHUKA, YMEIOIIETO
BbIOMpATh M 3KCIUIyaTHUPOBATh 3JEKTPOTEXHUUECKHUE U AJIEKTPOHHbBIE YCTPOUCTBA, BIIAJICIOLIETO
HAaBBIKAMU  HCIIOJNIB30BAHHMSI ~ COBPEMEHHBIX  MH(POPMAIMOHHBIX  TEXHOJOTHHA s
ABTOMATHU3UPOBAHHOTO MOJEIUPOBAHUS U PACUETA INEKTPUUECKUX U FIEKTPOHHBIX LIETICH.

2. B pe3yabTtare wu3yYyeHHs IUCHUIUVIMHBI O0y4YyaluIWiicsi MO mporpamme
0akaJjlaBpUaTa J10JIKeH:

Obnaoams cnenyromumu oouiekynpTypubiMu (OK), oGmienpodeccuonansuasiMu (OITK)
u npodeccuonanpubiMu (ITK) koMIeTeHITUAMI:
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CIOCOOHOCTBIO K caMoopraHu3aiuu u camooopazosanuto (OK-7);

TOTOBHOCTBIO MPUMEHATh (PYHIaMEHTAJIbHbIE MaTEeMAaTUYECKUE, ECTECTBEHHOHAYYHbIE U
oOrIenHXeHepHbIe 3HaHUs B mpodeccronanbhoi aesrenproct (OITK-3);

CIIOCOOHOCTBIO COYETaTh TEOPHIO M MPAKTHKY JUIS peIICHHsS HHXeHepHbIX 3aaay (OITK-
4);

3Hamb.

- OCHOBHBIE TIOHATHUS, ONIPEAETICHUS U 3aKOHBI MIEKTPUUECKUX LIENEH;

- METOJIbl MOJEIMPOBAaHUs, aHaIU3a M pacyéra 1ened MOCTOSIHHOTO M MEPEMEHHOTO
TOKOB, METO/I0JIOTHIO 3JIEKTPOTEXHUUECKUX U3MEPEHNUN;

- YCTpPOMCTBO M TPUHUMUIBI pabOThl SIEKTPOTEXHUYECKOTO U  DIIEKTPOHHOTO
o0opynoBaHus, TpaHC(HOPMATOPOB, SIEKTPUUECKUX MAIINH, ICTOYHUKOB MUTAHUS;

ymemy:

- INPUMEHATh TEXHOJOTMM  MOJEIMPOBAHMS, AaHaIW3a, pacuéTa M OKCIUTyaTaluu
INEKTPUUYECKUX CETEH, MPOMBIIIIEHHOTO 3JIEKTPOOOOPYAOBAaHHUS U 3JIEKTPOHHBIX TPHUOOPOB;

- BBIOMpATh AJIEKTPOTEXHUYECKOE M DJIEKTPOHHOE O0OpYIOBaHWE Ui pEIIeHUs 3ajad
IIPOEKTUPOBAHUS U PEeATN3AIMU XUMHKO-TEXHOJIOTMYECKHX IIPOLIECCOB U TPOU3BOJICTB,;

enadems.

- METOJaMU MOJEIIMPOBAHUS U PACUETA AJIEKTPUUECKUX U DJIEKTPOHHBIX LIETIEH;

- HaBBIKAMH TPAKTUYECKOH pabOThl C ANEKTPUUECKON armapaTypoil W 3JIEKTPOHHBIMHU
YCTPOMCTBAMM.

3. KpaTtkoe cofep:kaHue AU CHUNITUHBI

Beenenue. Ilpenmer, OCHOBHBIE MOHSATHS, METOAOJOTUA  JJIEKTPOTEXHUKH U
EKTpOHUKU. KpaTkue wucropuueckue CBEACHMs. 3aladyd M MECTO Kypca B IIOJIOTOBKE
OakanaBpa TEXHUKHU U TEXHOJIOTHH.

Mopnyas 1. dnexkTpuyeckue nenu

1.1. OcHoBHble omnpeaeleHHs, ONMUCAHMSA MapaMeTPOB H MeTOA0B pacyéra
3JIEKTPUYECKHMX Liemei.

OcHoBHbIE TOHATHSI M OOO3HAUYEHUS DOJCKTPUUECKUX BEIMYMH U  IJIEMEHTOB
aNeKTpuyeckux 1emnei. OCHOBBI 3nekTpobOe3onacHOCTH. (OCHOBHBIE TMOHATUS  TEOPHUHU
3JeKTpudecKux 1eneid. OCHOBHBIE MPUHLHUIIBI, TEOPEMBI U 3aKOHBI 3JEKTPOTEXHUKU. MeToIbl
MOJEIUPOBAHHUS, AHAIN3A U PACU€Ta JIMHENHBIX JIEKTPUUYECKUX LIENIEH TOCTOSHHOIO TOKA.

1.2.9aeKkTpuyecKue u3MepeHus U MPUuodopbI.

MeToapl M3MepeHusl AIIEKTPUYECKUX BEIWYMH. IpPSMbIE UM KOCBEHHBbIE. AHAJIOTOBBIE
AIEKTPOU3MEPUTENbHBIE U LIU(PPOBbIE JIEKTPOHHBIE MPUOOPHI: YCTPONUCTBO, MPUHIUN ACHCTBHUS,
oOmactu mpuMeHeHHs. VI3MepeHHe OIEKTPUYECKMX  BEIUYMH: TOKOB, HAIPsDKEHUH,
CONPOTHUBIIEHU, MOIIIHOCTU U SHEPTHH.

1.3. AHaau3 u pacuéT JIMHeHHBIX Lemneil nepeMeHHOro TOKa.

CnocoObl mpencraBieHust (B BUAC BPEMEHHBIX JHarpaMM, BEKTOPOB, KOMILICKCHBIX
qHceNl) W mapamMerpbl (aMIUIMTYAa, 4acToTa, HayalbHas (as3a) CHHYCOMAAIBHBIX (YHKIIHUA.
MrHoBeHHOe, cpeiHee W JACHCTBYIOLIEE 3HAYEHUS MEPEMEHHOIO CHHYCOMJAIBHOIO TOKa
(manpsoxenus u DJ]C). AKTUBHOE, PEaKTUBHOE M MOJHOE CONPOTHBICHUS BETBU. MOIIHOCTH B
Hermsx nepeMeHHoro toka. Kosgduiument momuoctu (COS(1)) ¥ €ro TEXHHKO-IKOHOMHUYECKOE
3HayeHue. [IpumeHenune anredpbl KOMIUIEKCHBIX YHCEI B AJIEKTPOTeXHUKE. KOMIUIEKCHBINH METOx
pacuéra JIMHEHHBIX 1IETEel MePEMEHHOTO ToKa. balaHC MONTHOCTH B LEMSIX MEPEMEHHOTO TOKA.
Pe3oHaHCHBIE sIBIEHUS B DJIEKTPUYECKHX LENsAX. Pe3oHaHC HanpsoKeHWM M TOKOB. AHaIN3 U
pacuér Tpexda3HbIX Iernel MepeMeHHOro ToKa. ABTOMAaTH3UPOBAaHHOE MOJIETUPOBAHUE U PACUET
ANIEKTPUYECKHX H AIEKTPOHHBIX (makeTsl mporpamM MultiSim, Mathcad, Excel).

Moayab 2. JeKTPOMArHUTHbIE YCTPOMCTBA U JIEKTPUYECKHe MAIIIMHBI

2.1. TpancpopmaTopsl.

Ha3znauenne m oOnacTh mpuMeHEHHs] TpaHCPOpMaTOpoB. YCTPOMCTBO W TPHUHITUI
neiictBuss  ogHo(asHOro TpaHchopmaTopa. AHAIM3 DIEKTPOMATHUTHBIX IPOLIECCOB B
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Tpancopmarope, cxema 3amerieHus. llotepu sHeprum B TpaHchopmarope. BuemHue
XapaKTEPUCTHUKHU.

2.2. ACHHXPOHHbIE MAIIINHBI.

YCTpoCTBO W TPUHIUI  JACUCTBUSA  Tpex(a3HOTO aCHHXPOHHOTO  JIBUTATEIIs.
Mexanuueckue u paboune XapaKTepUCTHKH. DHepreTuieckrue quarpaMmel. [1yck acCHHXpOHHBIX
JBUTATENEl C KOPOTKO3aMKHYTHIM U (ha3HBIM poTopoM. PeBepcupoBaHue W peryaupoBaHUe
YaCTOTHI BpAIICHUSI.

Moayab 3. OCHOBBI JJIEKTPOHUKH

3.1.DyeMeHTHas 6a3a COBPEeMEHHBIX 3JIEKTPOHHBIX YCTPOICTB.

[TonynpoBonHUKH. YClIOBHBIE O0O3HAUEHHUS, MPUHLUI JIEHCTBUS, XapaKTEPUCTHUKU H
Ha3Hay€HHE TOJIYIPOBOAHUKOBBIX JAHOJOB, TPAH3UCTOPOB, THUPUCTOPOB. HHTerpaabHbIE
MHUKpPOCXEMBI, UX Ha3HaYeHUE, KilacCu(UKalus U MapKUPOBKA.

3.2. VCTOYHMKH BTOPHYHOIO 73JIEKTPONUTAHMA H YCHJIUTEIH 3IJIeKTPHUYECKUX
CUTHAJIOB.

[TomynpoBOTHUKOBBIE BBIMPSIMUTENH: KIacCHU(PHUKAIUS, OCHOBHBIC IMapaMETPhl, CXEMbI U
OPUHLKIT paboOThl BBIIPAMUTENS. JnekTpudyeckue (unbTpbl. Knaccudukamus U OCHOBHbBIE
XapaKTepucTHKH ycuinutened. OOparHble CBsA3M B omepamuoHHbX ycuwmurenax (OY), ux
BJIMSTHUE Ha MapaMeTphbl U XapaKTepUCTHKU ycuinuTens. OCHOBHbBIE TUIBI yCHIMTENEeH Ha 0aze
oVv.

4. 00beM y4eOHOH JUCIHIINHBI

Bunbt yueOHO pabOThI B 3auerHBIX B akamem.
eIMHUIIAX qacax
Oo0mas TpyA0eMKOCTh TUCHHUIJIMHBI 0 Y4eOHOMY MJIAHY 5,0 180
AYIUTOpPHBIE 3aHATHUS: 1,33 48
Jlexrmn (JIek) 0,44 16
Jlabopatopubie paboTs! (JIP) 0,89 32
CamocrosiTesbHas padora (CP): 2,67 96
Buja koHTpoOJs: 3a4eT / 3K3aMeH 1,0 IK3aMeH
(36)
Bunast yueOHoI paboThI B 3aueTHbIX B actpon.
eIMHUIIAX qacax
Oo0mas TpyA0eMKOCTh TUCHHUIJIMHBI 10 Y4eOHOMY MJIaAHY 5,0 135
AYAUTOPHBIE 3aHATHUSL: 1,33 36
Jextuu (JIek) 0,44 12
Jlabopatopusie pabotsl (JIP) 0,89 24
CamocrosiTesibHast padora (CP): 2,67 72
Bu KoHTpoIsA: 3a4eT / 3K3aMeH 1,0 IK3aMeH
(27)

AHHOTanuA padoyeil MPOrpaMmbl AUCHUNIHMHBI
«be3omacHoCTh ku3HeAesiTeNbHOCTHY (B1.5.15)
1. Heap aucuMmiadHbl: GopMHUpOBaHUE MPOPECCHOHAIBHONW KYJIBTYphl 0€30MacHOCTH,
mon KOTOpOI>'I IIOHUMACTCA TOTOBHOCTH H CHOCOGHOCTB JJMYHOCTHU  HCIIOJIb30BaTh B
npoecCuOHANBHOM AESITeTbHOCTH MPUOOPETEHHYIO COBOKYITHOCTh 3HAHUM, YMEHUI U HAaBBIKOB
st obecniedeHuss Oe3omacHocTH B cdepe mnpodeccHoHANBHON JEesSTENBHOCTH, XapaKTepa
MBILIUIEHUSI W LEHHOCTHBIX  OpHEHTalud, MpH  KOTOPBIX BOMPOCH  0€30MacHOCTU
paccMaTpuBalOTCS B KAUECTBE MPUOPUTETA.
2. B pe3yabrare wu3yYeHHs AUCHUIJIMHBI oOyyawinuiicss mno mnporpamme
0akajaBpHUaTa q0JIKEH:
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Obnadams cnenyromumu oouiekynbTypubiMu (OK), obmienpodeccuonansusiMu (OITK)
u npodeccuonanpubivu (ITK) koMmeTeHITUAMI:

TOTOBHOCTBIO TOJIb30BATbCS OCHOBHBIMH ~ METOJaMH  3alIWTHl  MPOW3BOJICTBEHHOTO
MepcoHalla M HACEJIICHWsT OT BO3MOXKHBIX TIOCIEACTBUN aBapuii, KaTacTpo(d, CTUXUHHBIX
oencrauii (OK-9).

TOTOBHOCTBIO paboTaTh Ha OOOPYIOBaHWU B COOTBETCTBHHM C IPABHJIAMH TEXHHKH
0€30MMacHOCTH, MPOU3BOJICTBEHHON CaHUTAPUH, TTOKAPHON 0€30MaCHOCTH U HOPM OXpaHbI Tpyia
(MK-12);

CIOCOOHOCTRIO ObOecrieunBaTh dPPEKTUBHOE, SKOJIOTHUYESCKH M TEXHHUYECKH Oe30macHoe
NPOM3BOJICTBO HAa OCHOBE MEXAHM3AIlMM M aBTOMATH3aIlMH TMPOM3BOJICTBEHHBIX IPOIIECCOB,
BBIOOpA M AKCILTyaTalluu 00OpYIOBAaHUS U OCHACTKH, METOJIOB M MPUEMOB OpPTaHU3AINH TPyJa
(IK-15);

3HamMb.

-- OCHOBHBIE TEXHOC(EpPHBIC OMTACHOCTH, X CBOWCTBA U XapaKTEPUCTHKH;

-- XapakTep BO3JCHCTBHS BPEIHBIX U OMACHBIX ()AaKTOPOB HA YEIIOBEKA U TMPHPOIHYIO
cCpedy, METOIbl 3allUThl OT HUX MPHMEHUTETHHO K cdepe cBoei mnpodeccHoHaIbHON
NEeSTENILHOCTH;

ymemb:

-- UACHTU(HUIIMPOBATH OCHOBHBIE OMACHOCTH CPEJIbI OOMTAHUS YEIIOBEKA,;

-- OIICHWBaTh PHUCK WX pEAIN3allid, BBIOMpPATh METOIBI 3aIIUTHl OT OMACHOCTEH
MPUMEHHUTEIHHO K cepe cBoei mpodeCCHOHATBHOW AEATeIbHOCTH U CIIOCOOBI OOecTieueHus
KOM(OPTHBIX YCIOBUH KU3HEACITEIHHOCTH,;

enademy:

-- 3aKOHOJATCIPHBIMH M TIPABOBBIMH aKTaMH B 00JacTH OE30MaCHOCTH H OXpaHbI
OKpY’Karolie cpenbl, TpeOOBaHMSIMHU K O€30IMacCHOCTH TEXHUYECKHUX DErJIaMeHTOB B cdepe
poeCCHOHATBLHOMN IeATEILHOCTH,

-- Coco0aMu 1 TEXHOJIOTHSIMY 3aIUThHI B UPE3BBIUANHBIX CUTYAIIUSX;

--MIOHATUITHO-TEPMHHOJIOTUIECKHUM aIapaToM B 00JacTu 0€301acHOCTH,;

-- HaBBIKaMU paIlMOHAIN3aIuU TPO(ECCUOHATFHON EATETHPHOCTH C IENIbI0 00eCTIeUeHus

0€30MaCHOCTH U 3aIUTHI OKPYKAIOIICH CPEIbI.

3. KpaTkoe coaep:xkaHue TUCHUTIUHBI

1. Beenenne B Oe3omacHOCTh. OCHOBHBIC TOHSTHS W OmpeercHus. be3omacHOCTh U
YCTOWUYMBOE Pa3BUTHE.

2.Yenosek u TexHochepa. CTpykTypa TexHOCHEPHI U €€ OCHOBHBIX KOMITOHEHTOB.

CoBpeMeHHOE COCTOSIHHE TeXHOC(hephl U TeXHOCHEpHOIT 6€30MaCHOCTH.

3. UnenTudukanysi 1 BO3[ACHCTBUE HA YEIOBEKA BPEIHBIX W OMACHBIX (PAaKTOPOB CpPEIbI
oOHTaHMS.

Knaccudukanusi HeraTuBHBIX (PAKTOpPOB Cpenbl OOWUTAaHUS YeIOBEKa. XHUMHUYECKHE
HeraTuBHbIE (DakTopbl (BpelHble BeliecTBa). MeXaHHUECKHE M aKyCTHYECKHE KoJeOaHUs,
BUOpaIMsi W IOyM. OJIGKTPOMArHWTHBIC H3IIydeHHWs W Tois. MoHW3upyromue H3IydeHue.
Onekrpudeckuii Tok. OmacHble MexaHnueckue GakTopsl. [Iporiecchl TOpEHUsT U MOXKAPOB3PHIBO-
OITacHbIC CBOMCTBA BEUIECTB U MaTepruaioB. CTaTUYeCKOe SJEKTPUIECTBO.

4. 3amuTa 4eI0oBeKa U cpedbl OOMTaHUS OT BPEIHBIX U OMACHBIX (DAKTOPOB MPUPOTHOTO,
AQHTPOIIOTEHHOTO ¥ TEXHOTEHHOTO TIPOUCXOXKICHUSI.

OCHOBHBIE TPUHITUTIBI 3AIIUTHL. 3alUTa OT XUMUYECKUX U OMOJIOTHYECKUX HETaTUBHBIX
dakTopoB. 3amuTa OT JHEPreTHYECKUX BO3JEHCTBUA H (usnueckux mosei. ObecrieueHue
0e30MacHOCTH  cucTeM, paboTarolMX MO JaBleHUEM. be30macHOCTh  JKCIUTyaTaluu
TPyOOTIPOBOJIOB B XMMHUYECKOW MPOMBINUICHHOCTH. be3onacHast 3KcIuTyaTanus KOMIIPECCOPOB.
AHanu3 U OllEHUBaHNE TEXHOTEHHBIX U MPUPOIHBIX PUCKOB.

5. O6ecrieueHne KOM(MOPTHBIX YCIOBUH JUIS )KU3HU U JIETETLHOCTH YeoBeka. [loHsTre
KOM(DOPTHBIX MU ONTHMAIBHBIX YCIOBUH. MuKpokimuMar nomenieHuid. OcBenieHne U CBeTOBast
cpeaa B IOMEIICHUH.
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6. [Icuxo(u3nonorndaeckne u IProHOMUIECKIE OCHOBBI O€30MMaCHOCTH.

[Tcuxuueckne Mporecchl, CBOMCTBA U COCTOSIHHMSI, BIUSIONTNE Ha 0e30MmacHOCTh. Buabl u
YCIIOBUS TPYAOBOH IEATEIHHOCTH. DPrOHOMUYECKIE OCHOBBI O€30MMACHOCTH.

7. UpesBbIuaiiHbIE CUTYaIlM ¥ METO/IbI 3aIIUTHI B YCIIOBHSIX MX pPeaIU3alIliu.

O6mme ceenenus o YC. Toxap u B3pbIB. ABapuu Ha XUMUYECKH OMACHBIX 0OBEKTaxX.

Panmnanmonnsie aBapuu. IIpuGopel  paguanmoHHOW, XUMHUYECKOW pa3BeIKd U
JIO3UMETPUYECKOTO KOHTpOJs. YpesBbluallHble CUTyalldd BOEHHOIO BPEMEHHU. 3alluTa
HaceJeHUs] B UPE3BBIYAMHBIX CHUTYyalUsAX. YCTOWYUBOCTh (DYHKIIMOHMPOBAHUS OOBEKTOB
HSKOHOMHUKH B YPE3BbIUAHHBIX CUTYAIUAX.

8. YnpaBnenue 6€301macHOCTHIO KU3HEICATCIBHOCTH.

3akoHOJATEeNbHBIE M HOPMATHBHBIC IPABOBBIE OCHOBBI YIPABICHUS 0€30MaCHOCTHIO
KU3HEACITEIIPHOCTA. DKOHOMHYECKHE OCHOBBI YIpaBieHUs Oe30macHOCThi0. CTpaxoBaHHE
puckoB. ['ocygapcTBeHHOE yIpaBlieHue 0€30MMacCHOCTHIO.

4. 00beM y4eOHOH JUCHHIIMHBI

Bunbr yue6HOM paboThI B 3ayerHBIX B akanmem.
eIMHUIIAX Jacax
O01as TPyA0eMKOCTh JUCHUILIHHBI 110 Y4e0HOMY TUIaHy 4,0 144
AYIUTOpPHBbIE 3aHATHUS: 1,33 48
Jlexrn (JIek) 0,89 32
Jlabopatopubie paboTs! (JIP) 0,44 16
CamocrosiTesbHas padora (CP): 1,67 60
Buja koHTpoOas: 3a4eT / 3K3aMeH 1,0 IK3aMeH
(36)
Bunst yueOHoI paboThI B 3aueTHbIX B actHo.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 4,0 108
AYAUTOPHBIE 3aHATHUS: 1,33 36
Jextuu (JIek) 0,89 24
Jlabopatopusie pabotsl (JIP) 0,44 12
CamocrosiTesibHas padora (CP): 1,67 45
Bu KoHTpoIs: 3a4eT / 3K3aMeH 1,0 IK3aMeH
(27)

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«Undopmaruka» (61.5.16)

1. Hea» IUCHMIVIMHBI - TpHOOpeTeHHe O0a30BBIX 3HAHUH O COBPEMEHHBIX
WHPOPMAIIMOHHBIX TEXHOJOTHAX, a TAaK)Ke YMEHHH W TPAKTHYECKHX HABBIKOB B 00JIaCTH
UHPOPMATUKH, HCIOIB3YEMbIX TPU PEIICHUH HAYYHBIX M MPAKTHUYECKUX BBIYUCIUTEIHHBIX
3aJa4 CTYJICHTAMH BCEX CIEIHATbHOCTCH.

2. B pe3yabrare wu3ydyeHHMs JAUCHUIVIMHBI OOy4YawIIMiicsi MO Tmporpamme
0akajaBpHaTa q0JIKEH:

Ob6naoams caenyromumu oomekynbTypubiMu (OK), obmienpodeccronansuasiMu (OITK)
u npodeccuonanbHbivu ([1K) koMmnereHImsAMI:

CIIOCOOHOCTBIO peIaTh CTaHAApPTHBIC 3aJa4d MPO(ECCHOHANBHON JAEATEIILHOCTH Ha
OCHOBe MH(OPMAITMOHHON U OMOIHOrpaduuecKoi KyabTypbl C IPUMEHEHHEM UH(POPMALIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIIOTHH M C YYETOM OCHOBHBIX TpeOOBaHMH WH(POPMAIMOHHOU
6e3omacuoctu (OITK-1);

CIIOCOOHOCTBIO  HMCITOJIb30BaTh COBPEMEHHBIC HMH(DOPMAIMOHHO-KOMMYHHKAIIHOHHBIE
TEXHOJIOTUH, TJI00ANbHbIC WH(POPMAIMOHHBIE PECYpChl B HAYYHO-HCCIICIOBATEIBCKONH |
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paC‘-IeTHO-aHaHHTH‘IeCKOfI ACATCIIBHOCTH B O6HaCTI/I MaTCpUAJIOBCACHUA W TCXHOJOIMU
marepuainos (I[TK-1);

B PE3YJIbTATC OCBOCHUA JUCHUIIJIMHBI CTYICHT JOJI’KCH.

3HAMb:

- cBOlicTBa MH(OPMAINH, CIIOCOOBI €¢ XpaHEHHs U 00pabOTKH,;

- CTPYKTYPY, IPUHITUIIEI pa0OTHl 1 OCHOBHBIE BO3MOXKHOCTH DOBM,;

- TOIIOJIOTUIO ¥ apXUTEKTYPY BBIUUCIUTENBHBIX CETEH;

- IPUHLIMIIBI AJPECALINH M10JIb30BaTeIel, KOMIIBIOTEPOB U PECYpcoB B ceTu VIHTepHeT;

- pa3nu4ath U pacmuppoBsiBath |IP —angpec, ToMeHHOE UM KOMITBIOTEPA,

- a TaKXKe BJAJETh HAaBBIKAMHU CAMOCTOSITEIBHOTO PELIEHUs 3a/ad Ha KOMIIBIOTEpE,
BKJIIOYAIOIIME TOCTAaHOBKY 3a7a4yH, pa3pabOTKy ajJropuTMa U OLeHKY ero 3¢dexkTuBHoCTH;

- CTPYKTYPY, IPUHITUIIEI pa0OTH 1 OCHOBHBIE BO3MOXKHOCTH DOBM,;

- OCHOBHBIE THIIbI AJITOPUTMOB, SI3bIKH IIPOrPAaMMUPOBAHHS;

- CTaHJapTHBIE TPOrPaMMHBIE 0OecTieueHus CBOeH MpodeccrnoHaIbHOM e TeNbHOCTH,

- QJITOPUTMBI PEILLIECHUs HEJIMHEUHBIX YPAaBHECHUH;

- AJITCOPUTMBI OJTHOMEPHOU ONTUMHU3ALUHY,

ymemn:

- IUCaTh U OTJIAXHUBATh porpamMMel Ha VBA 1o pazpaboTaHHBIM alroputMam;

- IPUMEHSTh METO/Ibl MATEMAaTUYECKON CTATUCTUKH JIJISl PELICHHs] KOHKPETHBIX 33]1a4;

- HCIOJIb30BaTh MAKEThl MPHUKIATHBIX MNPOrpaMM MpH JanbHEeimeM oOyuyeHUH U
MIPaKTUYECKOU EATEIbHOCTH;

enadems.

- HaBBIKAMM CaMOCTOSITEIBHOTO PEIIEHUS 3aJad Ha KOMIIBIOTEPE, BKIIFOYAOIINE
IIOCTAaHOBKY 3a/lauM, pa3paboTKy ajJropurMa M OLEHKY ero 3(QQEeKTUBHOCTH METOJaMU
MaTeMaTUYeCKON CTAaTUCTUKHU I 00pabOTKU HKCIIEPUMEHTA,;

- METO/IaMU PeaJIM3allii AITOPUTMOB Ha KOMIIBIOTEPAX.

Kpartkoe coaepxaHue 1MCHHMIINHBI

3.1. ApxuTeKkTypa KOMIIbIOTEPOB M KOMIIBIOTEPHBIX CETEH:

HCTOPHSI Pa3BUTHS BBIYMCIMTEIBHON TEXHUKHU U NEPCOHANIBHBIX KOMIBIOTEpOB. Kparkas
UCTOpUSI Pa3BUTHSA BBIYUCIMTEIBHOW TEXHHUKH | IEpCOHANbHBIX KoMmmbioTepoB (I1K).
Beruncnmurensnas mammaa ®oH-Heiimana w mammua Terlopunra. Paszpaborku HopOGeprta
Bunepa;

apxutekrypa IIK, ammapatueie cpenactBa IIK. Hcmonb3yemble CHUCTEMBI CUUCIIEHUS,
3JIEMEHThl MaremaThueckoi Joruku. OOmiee mnpencrasienne o IIK m uX BO3MOXKHOCTSX.
OyukimonaneHast cxema [IK, wmaructpanbHO-MOAYyJIbHBIM TpuHOMO 1octpoeHus [IK.
Amnmnaparssle cpenctsa [1IK: mMukponpoueccop, onepatuBHas M K311 NaMsITh, BHEIIHAS NaMsITh,
LIMHBI aJpeca, KOMaHJ U JaHHBIX, TAKTOBBIM reHeparop. IIpMHIMO OTKPBITON apXUTEKTYPBI:
cHCTeMHasl IuHa, pa3psaaHocTb. [lepudepuiinsie ycrpoiicrsa I1K: knaBuarypa, MbIb, MOHUTOD,
npuntep u Jp. OcoOEHHOCTH MpeACTaBICHUS JaHHBIX HAa MalIMHHOM YypoBHe. [IpeumyinecTBa
U(POBOrO TpPENCTaBICHUS HHPOPMALUU TEpea AaHAJIOTOBBIM IPEICTAaBICHUEM. BBICOKOE
KauecTBO 3alliCH W OTOOpakeHWs WHOOpPMAIMH, MPOCTOTa W HAMCKHOCTH ITyOJIUpPOBAHUS
(konmupoBanus) wuHpopMaruu 0Oe3 moTepu KauecTBa. CHUCTEMBI CUHUCICHHS (HeCATHYHAS,
JIBOMYHAs, BOChbMEPHUYHAs, IICCTHAALATCPUYHAs), TpaBHja TEPEBOa U3 OJHOW CHCTEMbI B
JIpyryto. DIEMEHTbl MaTeMaTU4eCKOH JIOTMKU: TOHATHS (OPMAJIbHOM JIOTUKH, OCHOBHBIC
JIOTHYECKHE Onepaluu U GopMyJbl, Joruueckue ocHOBbI padboThl [1K;

KOMIIBIOTEPHBIE CETU: TOIMOJIOTMM CETEeH, MX XapakTepucTuku. KommbproTepHas ceThb -
COBOKYITHOCTh KOMIIBIOTEPOB U PA3IUYHBIX YCTPOWCTB, oOecreynBaromnX HH(OPMAIMOHHBIN
O0OMEH MEXIy KOMITBIOTEPaMHU B CETH 0€3 HCIOIb30BaHUS KAKUX-JIMOO IMPOMEKYTOUHBIX
HocuTene mHpopManuu. Tomomoruu ceTei: 3Be3qHas, IIMHHAS, KoybleBas. CeTH 3aKpBITOTO
TUIIA. JIOKAJbHBIE M PACIpPEIEIICHHbIE CETH, KOpIopaTUBHBIE ceTH. [IporpaMMHO-TeXHUYECKOE
obecrieueHne. aganTep, KOTOPBIA YIPaBISETCS CHCIUATBHOM TPOrPaMMON  ApaBEepoM;
ONEpallMOHHAs CHUCTEMa, YIpPaBJIAOUIas KOMIBIOTEPOM, IPEAOCTABISIIOIIMM  PECYPCHI,
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IPOTOKOJIBI - OCOOBIE S3bIKM, HA KOTOPHIX OOMEHHMBAIOTCA MH(OpMAIeld KOMIBIOTEPHl B CETH
(TCP, TCP/IP, UDP)I'no6ansubie cetu pasmuunoro macmraba (WAN —WideAreaNet, MS
Network u Internet). Bosmoxxnoct cetu WHTepHer. DnekTpoHHas mouta. Jloctym K
uH(popManmoHHEIM pecypcaMm. Cucrtema TenekoHbepeHIuid. Aapecamuss W TMPOTOKOJIBI B
Hurepner;

MyJIbTUMENA — TMAI0roBas KOMIIbIOTEpHAs cucTeMa, 0OecreunBarolas CHHTEe3 TeKCTa,
rpaduky, 3ByKa, peyd ¥ BUACO. YCTPOHCTBA MyJbTHMeHa. TpeOoBaHUS K MYJIbTUMEAHHHBIM
CpencTBaM KOMIThIOTEPOB. PacmmpeHHbie BO3MOXHOCTH 00pabOTKH, ITpeoOpa3oBaHms, CHHTE3a
uHpopManmu (KOMIBIOTEpHAs aHUMAIIKs, MOTU(PHUKALUS H300paKCHUH, TpeXMepHas rpaduka).
MynbsTuMenuiinple nporpammbl. IIporpamMMmbl pegakTUpOBaHUS, MOHTa)xa 3ByKa U BHUJEO.
Buneo-penakropsl, Monynu crneuddGeKToB, MOHTAXHbBIE CTYIUH. DJICKTPOHHbIE MPE3CHTAIUH
(ocHoBHBIE BO3MOkHOCTH MS PowerPoint), sTanbl  co3maHust Tpe3eHTalWid, CTPYKTypa
IPE3eHTAIMA U OCOOCHHOCTH PA0OTHI C PEIAKTOPOM.

3.2.TIporpammHOe oOecTieYeHHE:!

CTPYKTYpa OIEpalMOHHBIX CHCTEM, MaKeThl MPUKIAAHBIX mporpamm, MicrosoftOffice.
Knaccudukanus nporpaMMHubix cpenctB. CHCTeMHOE U MPHUKIAIHOE IPOrpaMMHOE 00ecrieueHre
ITK. O630p oneparpionsbix cuctem (OC). [Mpunnuns! co3nanus u cocraB OC: sapo, uatepdeiic,
npaiiBepsl. Kparkas xapakrepuctuka WINDOWS, monyneHbiii ipuniun noctpoenus. Cpena
WINDOWS: oxHa, ux 3JeMeHThI, paboTa B MHOTOOKOHHOM pexume. Paborta ¢ oObekramu
WINDOWS. Apnbiku u paborta ¢ Humu. [lanku: co3manue, mepenMEHOBAaHNE, KOMMMPOBAHUE H
nepeMerieHrne 00beKTOB (MAnoK U SIPJIBIKOB), yAajieHue o0bekToB. Kop3nHa u ee Ha3HauCHHE.
Hactpoitkn WINDOWS: nata u Bpemsi, HaCTpoiika MBIIIH, SKpaHa. DJIEMEHThI TEXHUYECKOTO
cepauca IIK: ycraHOBKa onepallMOHHOM CUCTEMBI, CO3JaHUE MHIAUBUAYAJIbHON ONEPAaLlMOHHON
Cpelbl MOJIb30BaTeNs, MOAJEPKKA IEIOCTHOCTH MHGOpPMaIuy, pacUIMpeHrne W MOJAEpHU3ALUs
KOH(UTYpAIMH allllapaTHBIX U IPOTPAMMHBIX CPEICTB

TexkcroBeiii pegaktop WORD, penakTopbl MaTeMaTHYECKUX W XUMHUYECKUX (HOPMYII.
OCHOBBI HUCIIOJIb30BaHMSl TMPOrpaMM OOLIero Ha3HaueHWs (KpaTKuid 0030p) Ha mpuMepax
tekcTtoBoro peaakropa WORD, pemakTopoB MaTeMaTHYECKUX M XUMHYECKHX (HOpMYII.
Ocob6ennoctu TexctoBoro peaakropa WORD. Bron u penaktupoBanue tekcta. KonupoBanue u
nepemMenieHne o0BeKTOB, pabora ¢ Tabmumamu. Bwibop Buma, pasmepa mpudra,
¢opmatupoBanue CUMBOJOB M ab3ameB. KomwmpoBanue ¢popmara. OcoOEHHOCTH CO3AaHUS
ccbutok, ornaieHuit. Co3maHMe  JTOKYMEHTOB  pasiauuyHbiX GopM  (CTaHZApTHBIX |
HEeCTaHJApTHHIX). lcmonk30BaHMEe pefakTopa MaTeMaTH4ecKuX (opMyn B TEKCTOBBIX
TOKyMeHTax. Pemaktop xumudeckux (opmys, Ha3Hau€HHE W OCOOCHHOCTH PaOOTHI.
KonupoBanue xumuueckux GopMyi B TEKCTOBBIE TOKYMEHTBHI.

Cucrema ympasienus 6azamu nanHeix ACCESS:cosnanue monp3oBatenbckux CYB/J,
¢opmupoBaHue 3ampocoB, oT4eToB U ¢dopMm. HHpopmannonusie cuctembl. CHCTEMBI
ynpaBiaeHus: 6aHkamMu U 0azaMu JaHHBIX. PensuuonHas mozaens AaHHbIX. CTpyKTypa 3amucH,
MeToAbl Joctyna K uHpopmauuu. OOMeH JaHHbIMU ¢ Ipyrumu npuioxeHusmu WINDOWS:
TEKCTOBBIMH PEIaKTOPaMU U AJIECKTPOHHBIMH TaOiumamu. Pensunonnas 6a3a nanueix ACCESS.
['maBHOE OKHO, MEHIO KOMaH], MaHelb MHCTPYMEHTOB. Co3qaHue M OTKPHITHE 0a3bl JaHHBIX.
BBoj u penakTupoBaHue TaHHBIX B peXUMe TaOIHIIbI U PeKUME KOHCTpYKTOpa. DopMupoBaHue
3arpocoB. 3ampockl MPOCThIE © MHOTOTaOIMYHBIE, 3aMPOCH ¢ ycloBHsIMU. CO3/1aHUE OTYETOB U
dopm. Texnonorus peanusanuu npocteimux 3aaad cpeacrsamu CYBJI ACCESS.

Pemenne BBUMCIUTENBHBIX 3amau ¢ ucnoib3oBanuemM EXCEL: oOpabotka Tabuwii,
NOCTpOCHHE TpapuKOB M JAMArpaMM, BBIYMCICEHHE MATPUYHBIX BblpaxkeHuil. Haznauenwue
anektpoHHbiX Tadmur (MS EXCEL). OcoGennoctu Ttabmuunoro mpoieccopa EXCEL u
MCIIOJIb30BAaHUE €ro JJIsl pelieHns NHPOPMAIIMOHHBIX U MHKEHEPHBIX 3a/1a4. TexHuka paboThl ¢
EXCEL. Oxno EXCEL. AGcomoTHas W OTHOCHUTENbHas ajapecauus. BbiaeneHue syeex,
nepemenieHue mo pabouemy imcry. Pacder mo popmynam. Konupoanue ¢popmyin. IToctpoenue
rpa¢ukoB. Pacuer QpyHKIIMOHANBHBIX 3aBUCUMOCTEH U MOCTPOCHUE IrpauuecKux N300paskeHUi
¢ wucnonb3oBanueM craHaapTtHeIXx ¢yHknud EXCEL w wmacrepa ¢ynknuii. Iloctpoenue
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MIOBEPXHOCTEH C UCIOJIB30BAHUEM MacTepa auarpamm. Pabora ¢ tabnunamu. @opmarupoBanue,
opopmiienne Tabmun. YucnoBele W Tonb30Barenbckue (opmarhl. CBOIHBIE TaOIHIIHI.
[Toctpoenne nuarpamm. Pa3paboTka u peanu3anus MpoCTEUIINX alrTOPUTMOB C HCIIOJIb30BaHUEM
Bo3moxkHocTel EXCEL(HaxokaeHne MaKCHMalIbHOTO (MHHMMAJIBHOIO) BJIEMEHTAa BEKTOpa U
MaTpHIIbl, HAXO0XJIEHHE CYMMBI JJIEMEHTOB BEKTOpa W MATPHIIbI, BBIUYMCIEHHUE MATPUYHBIX
BBIPAKCHHUIA).

3.3. AITOPUTMBI U OCHOBBI IPOTPAMMHUPOBAHHUS:

ANTOPUTMBI, TUIIBI aNTOPUTMOB. [loHsTHE anropuT™Ma U ero cBoiicTBa. CIIoCOOBI 3amucH
ITOPUTMOB. MOy IBHBIN NPUHIIUIT TTOCTPOCHHUS AITOPUTMOB U TIPOTPAMM.

XapakTepUCTUKU A3BIKOB IpOorpaMMupoBaHus. OCHOBHBIE CTPYKTYpPbl W TNPHHILMIIBI
CTPYKTYpHOTO IporpamMmupoBaHus wultoctpanus. CTpyKTypHOE IPOrpaMMHUPOBAHME, €r0
ocobeHHocTH. TexHosnoruss 0O0BEKTHO-OPUEHTHPOBAHHOIO IPOrPaMMHUPOBAHUSA; CBOICTBa
SI3BIKOB. HACJIEZIOBAaHUE, WHKAICYIISAINS, MOTUMOpPu3M. [TOHATHS S3BIKOB: KJIACCHI U OOBEKTHI.
OBouronUs U KIacCUpUKaLM s3bIKOB IporpaMMupoBanus. [IoHATHS TpaHCIAUHN, KOMIMIALUH,
UHTEPIIPETAllik, WX pa3iuyus. ba3oBble aNrOpUTMHUYECKUE KOHCTpYKIMHU (ciemoBaHume,
BETBJICHHE, IIOBTOPEHHUE), NpHMepbl MX peanu3anud. OCHOBHBIC KOHCTPYKIUH SI3BIKOB
IPOTrPaMMHUPOBAHUS. SI3BIKH IPOTPAMMHUPOBAHUS BHICOKOTO YPOBHSI.

Brruucnurenbaple alropuTMbl M TIporpamMMHble peanu3anun Ha VBA mns oOpaboTku
uHpopmanuu [Ipouecc pemenus 3agau Ha kKommnbiotepax. [IporpammupoBanue Ha si3pike VBA!
OCHOBHBIE OIIEPATOPBI SA3bIKa, MpoLenyphl U GyHKIMU. Pa3paboTka U peanusanus npocTeimmx
aNrOpuTMOB 00paboTKM WH(popManuu (pelieHue 3axad ¢ OJHOMEPHBIM W MHOTOMEPHBIM
o0bemMoM nHpopManun). UnclieHHBIE METOABI aHATIM3a OJHOTO HEIMHEHHOr0 YPaBHEHHUS: IOUCK
KOpHEH, pelIeHHE 3aJaudl OIHOMEPHOH onTuMHu3anuu (HaXOKACHHUE TOYEK MaKCUMyMa |
MUHHUMyMa (GYHKIHK). MeTOIbl CTaTUCTHYCCKONW O0OpabOTKH Pe3y/IbTaTOB H3MEPEHHH OIHOMU
BEJIMYMHBI. BBIYHCICHHE TOYCYHBIX (CPEIHET0, TUCTIEPCUH, CTAHAAPTA) U UHTEPBAIBHBIX OL[CHOK
CIIy4ailHOM BEJIUYUHBI.

3.4.3amura nHpOpMaLUK:

ANropUTMBI 3alIUTHl MHPOPMALIMU: METO/bI 3AILUTHI, KOMIIBIOTEPHBIE BUPYCHI 1 OOpbOa
¢ HuMmu. [loHsTHEe O€30MaCHOCTH KOMIIBIOTEPHOH HH(pOpMAIMK: HAJEKHOCTh KOMIIBIOTEPA,
COXPaHHOCTh [JAaHHBIX, 3allUTa OT BHECEHUS MW3MEHEHUH HEYNOJIHOMOYEHHBIMM JIMLAMH,
COXpAaHEHHE TalHbl MEPENUCKU B JJIIEKTPOHHOM ceTH. Meroasl peanus3anuy  3aliuThl
UHpOpPMALMU: TPOrpaMMHbIE, alnapaTHbIE, OpPraHMW3alMOHHbIE.  VICTOpHS BO3HUKHOBEHHS
BUPYCOB U aHTUBHUPYCOB. CIOCOOBI 3apa)KeHHsl, 3alIUThl U 00phObI ¢ BUupycamu. OcoOeHHOCTH
paboThl aNTOPUTMOB BHUPYCOB. PE3UACHTHOCTh, TMOJUMOPPUYHOCTH M caMoIIH(ppOBaHHE.
KommnbroTepHbie BUpYCHI, HX cnenupuka u anTuBupycHeie nporpammel (Kacnepckwuii, Dr. Web,
Avast, AVG). CriocoObl muppoBaHus W mepeaadyd WHPOPMAUKd HaA aJbHHE PACCTOSHHS.
OTKpBITHIHN U 3aKpBITHIN KiI0un mudpoBanus. [legparMmentanus aucka.

4. O0beM y4eOHOH TUCIHIIMHBI

Bunbt yueOHO paboThI B 3auerHBIX B akamem.
eIMHUIIAX qacax
Oo0mas TPyA0eMKOCTh TUCHHUILJIMHBI 10 Y4e0HOMY MJIAHY 3,0 108
AYAUTOPHBIE 3aHATHUS: 1,33 48
Jlabopatopusie pabotsl (JIP) 1,33 48
CamocrosiTesbHas padora (CP): 1,67 60
Bu KoHTpoIsA: 3a4eT / IK3aMeH 0,0 3auer
Bunpr yue6HOM paboThI B 3auernpIx B actpon.
eIMHUIIAX Jacax
O01asi TPYA0eMKOCTh THCIUTIMHBI 110 Y4eOHOMY MJIAHY 3,0 81
AYIUTOpPHBbIE 3aHATHUS: 1,33 36
Jlabopatopubie paboTs! (JIP) 1,33 36
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CamocrosiTesibHas padora (CP): 1,67 45

Buj koHTpoIs: 3a4eT / 3K3aMeH 0,0 3auver

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIMHBI
«MatepuaJjioBeieHre u 3auMTa oT Koppo3un» (61.5.17)

1. lean TUCUMNJIMHBI.

- TIpUOOpPETeHUE CTYACHTaMH 3HAHUI 00 OCHOBHBIX THIAX, CTPOCHHUH U CBOWMCTBAax
COBPEMEHHBIX KOHCTPYKI[HOHHBIX W (YHKIMOHATHHBIX HEOPraHMYCCKUX (METAUTMYECKUX H
HEMETaJUIMYECKUX) U OPraHuYecKuX (MOJMMEPHBIX U YIIIEPOIHBIX) MaTepHaiax;

-03HAKOMJICHHE CO  Croco0amMH OICHKM W TMPOTHO3MPOBAHHS — AKCIUTyaTAIl[MOHHBIX
CBOMCTB  COBPEMECHHBIX KOHCTPYKIIMOHHBIX U (YHKIHOHATBHBIX ~ HEOPTAaHUYECKHX
(METaIUIMYECKMX W HEMETAUTMYECKHX) M OpPraHuYecKuX (MOJUMEPHBIX MU YIIIEPOIHBIX)
MaTepHaoB;

- H3y4eHHE  METOJOB W CPEICTB  HCMBITAHHA W JUATHOCTHKA COBPEMEHHBIX
KOHCTPYKIIMOHHBIX ~ H (YHKIMOHATBHBIX ~ HEOPraHWYECKHX  (METAUIMYECKHX |
HEMETAJUTHYECKUX) M OpraHn4YecKuX (MOJMMEPHBIX M YIIIEPOAHBIX) MATEPHATIOB;

- O3HAKOMJICHUE C TEXHOJIOTHSIMU TIPOU3BOJICTBA MATEPHAIOB U TOTOBBIX HM3ICIHN Ha
OCHOBE  COBPEMEHHBIX  KOHCTPYKI[MOHHBIX U (GYHKIIMOHATIBHBIX ~ HEOPTaHUYECKHX
(MeTaIMYeCKHX M HEMETALIMYECKUX) U OpraHu4YecKuxX (MOJMMEPHBIX M YIJIEPOJIHBIX)
Marepuaax.

2. B pe3yabrare wu3ydYeHHsi HCHHMIUIAHBI O0YyYalIIHMiici MO mporpamMme
0akaJjiaBpuaTa J10JIKeH:

Obnaoams cnenyromumu oouiekynbTypusiMu (OK), oGmienpodeccuonansuasiMu (OITK)
u npodeccuonanpubiMu (ITK) koMmeTeHIIUAMI:

CIIOCOOHOCTBIO MCIOIB30BATh B MPOPECCHOHATIBLHOM NeSITEIbHOCTH 3HAHHS O MOJIX0/1aX U
METOJlaX MOJYyYCHHs PE3yJbTATOB B TEOPETHYCCKUX U IKCICPUMEHTAIBHBIX HCCIICIOBAHHSIX
(OIIK-2);

TOTOBHOCTBIO MPUMEHSITh (DyHIAMEHTAIbHBIE MAaTEMATUYCCKUE, ECTCCTBCHHOHAYYHbIC U
oOrIenHXeHepHbIe 3HaHUs B mpodeccruonanbhoi aesrenproctu (OITK-3);

CIIOCOOHOCTBIO COYETaTh TEOPHIO M MPAKTHKY JUIS pEIIeHHs HHXeHepHbIX 3aaau (OITK-
4);

CIMIOCOOHOCTBIO MPUMEHSITh 3HAHUS 00 OCHOBHBIX THITAX COBPEMEHHBIX HEOPTaHUUECKHX
¥ OpPraHWYeCKHX MAaTepUaloB, MPUHIMIIAX BBHIOOpA MATEPHATIOB Ui 3aJaHHBIX YCIOBHIMA
IKCIUTyaTalldd C y4eTOM TPeOOBaHHH TEXHOJOTMYHOCTH, JKOHOMHYHOCTH, HAJCKHOCTH H
JIOJITOBEYHOCTH, OKOJOTMYECKUX IOCIEACTBUH HMX TNPUMEHEHUS TPH MPOSKTHPOBAHUU
BBICOKOTEXHOIOTHYHBIX TporieccoB ([TK-11);

3HAMY:

- OCHOBHBIC THIIbI ~ COBPEMEHHBIX HCOPraHWYeCKUuX  (METAUTMYECKUX |
HEMETAJUTMYECKUX) U OPraHuYecKuX (MOJMMEPHBIX U YTIEPOAHBIX) MAaTEPHUAIIOB;

- CTpOCHHE, COCTaB M CBOMCTBA COBPEMEHHBIX HEOPraHMUYCCKHX (METATMYECKUX U
HEMETAJUIMYECKUX) U OPraHuYecKuX (MOJMMEPHBIX U YTIEPOAHBIX) MAaTEPHUAIIOB;

- TEXHOJIOTUH MOJTyYCHHUST B 00PaOOTKU COBPEMEHHBIX HEOPraHWYECKUX (METATUUECKUX
Y HEMETAUTMYECKUX) M OPraHMYECKUX (IIOJIMMEPHBIX U YIIIEPOIHBIX) MaTEPUAIIOB;

- TIPUHIUIBI BBIOOpAa M COYCTAHHWS  Pa3IMYHBIX MAaTEPUATIOB B33JaHHBIX YCIOBHSIX
IKCILTyaTaIUH.

ymems:

- YOPABISATH CBOMCTBAMH OCHOBHBIX THIIOB COBPEMEHHBIX HEOPTaHUYECKUX U OPraHHYECKUX
MaTepUalioB;

- BBIOMpATh MaTEpPHUANbl C BBICOKAMH JKCILTYaTAIIMOHHBIMHU XapaKTCPHUCTHKAMH IS

3aJlaHHBIX YCJIOBUH ASKCIUTyaTallUH;
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- OHpe,Z[eJI}ITB OCHOBHBIC CBOﬁCTBa COBpeMeHHBIX HeOpI‘aHI/I‘IeCKHX n OpI‘aHI/I‘IeCKI/IX
MaTepHasoB;

- TPOTHO3MPOBATh PAOOTOCTIOCOOHOCTH COBPEMEHHBIX HEOPTraHWYECKUX U
OpPTaHMYECKHUX MATCPUAIOB B 3aJaHHBIX YCIOBUSAX SKCILTyaTallUH,
BJlAOemb.

- METOIaMHU aHaJIM3a CBSA3HM CBOWCTB COBPEMCHHBIX HEOPraHHYECKHX (METAUTHYECKUX U
HEMETAUTMYECKUX) M OPraHUYeCKUX (MMOJIMMEPHBIX U YIJIEPOJIHBIX) MATEPUAIOB C UX COCTABOM
U CTPYKTYpOHl;

- HaBBIKAMHU U YMEHHEM OpTaHHU3aIuu U MPOBEACHHS MMOMCKA NH(OPMAILIUK O MaTepuaiax
C 3aIaHHBIMHU CBOMCTBaMHU C ucmojib3oBanueM pecypcoB HTb u UatepHeT-pecypcos.

3. Kpartkoe coaep:kaHue THCHUILTAHBI

MarepuanoBeieHHne KakK Hayka. IIeJH, 3aJa4d M 3HA4YeHHE JAUCHHUIUMHBL. OO0mue
TpeOOBaHMs, NMPEABABIICMbIE K MaTepHallaM B 3aBUCUMOCTH OT YCJIOBHH HCIIOJIb30BaHUS HWIIH
IKCIUTyararuu. Pa3BuThe Hayku O Marepuanax. Poib pyCCKUX YYEHBIX B pPa3BUTHU HAyKH.
JoctrxeHns B 00JaCTH CO3JaHUS HOBBIX MAaTepUANIOB, HX MPUMEHEHUs. 3HAYCHUE MATepUAIOB
B Pa3BUTUU XUMHUKO-TEXHOJIIOTHYECKUX MPOIIECCOB M 0OECIIEUSHUH X OE30MMaCHOCTH.

OCHOBHBIE TIOHATHUS O CTPOCHHUM, CTPYKTYpE M CBOMCTBAaX MaTepuagoB. MeTosl
W3yYCHHUSI CTPYKTYpbl M CBOMCTB MarepuasioB. CtpoeHue wmatepuaioB. OCHOBHBIC THIIbI
KPUCTAJUTMYECKUX permieTok. Kiaccupukanus KpUCTALIOB IO THUIAM CBS3U. AHH30TPONUS
CBOMCTB KpHCTALIOB. CTpOCHHE peaTbHBIX KPUCTALIOB. JleeKThl pealbHBIX KPUCTAUIOB M MX
BIIMSIHME HA CBOMCTBA METAJUIOB M CIuTaBoB. CBOMCTBA AuclIoKanuii. Kpucraminzanus MeTaljioB
n crmaaBoB. CaMompou3BoJibHAsA KpucTaum3auus. HecaMomnpousBosibHAs KpHCTaLUIM3aLIMS.
AMopdHBIE MaTepHaTbI.

CgoiictBa MarepuanoB. [lokazarenu cBoiicTB. Kitaccudukamnms cBoiicTB. Mexannueckue,
du3nYecKue, XUMHUYCCKHUE, SKCIUTyaTallHOHHBIC W TEXHOJIOIMYECKHE CBOMCTBA MaTCPHUAJIOB.
ITokazaTenm MeXaHMYECKMX CBOWCTB, OMpEAENsSeMbIe IIPH CTAaTHYECKUX HCIBITAHUSIX Ha
pacTshKeHUE U U3ru0. MeTo bl Onpeie/ICHHUs TBEPIOCTH MaTEPHAIIOB.

DUBUKO-XUMHYECKHE OCHOBBI MaTepuaioBeeHusi. OCHOBBI TEOPHUH CILJIAaBOB.
JnarpaMMbl COCTOSIHHS CIUIABOB. Te€pMUHBI U ONpeAciieHus. JluarpaMmmepl - «COCTaB-CBOMCTBOY.
@®a30BbIil COCTaB CIIAaBOB. 3aBHUCHUMOCTh MEXKIY CBOMCTBAMH CIUIABOB W THUIIOM JUArpaMMbl
cocrosaus. IIpasuno H.C. Kypnakosa.

Metannnueckue Marepuaibl. JKeae30 M CijiaBbl Ha €ro ocHoBe. CTajld M YyTI'yHBI.
Kenezoyrnepoaucteie cruiaBbl. CTPYKTYpbI CIJIABOB KEJI€30-yIiIepo. JluarpaMmbl COCTOSIHUS
Kene30-1ieMeHTUT. KoMmMmoHeHThI, ¢a3bl M CTPYKTYPHBIE COCTABIISIFOIIME CTaJed W OeIbIX
YYTYHOB.

KoHCTpyKIIMOHHBIE METAITMYECKUE MaTEPUAIIbl. Y TJIEPOUCTHIC U JIETUPOBAHHBIE CTAJIH.
Knaccudukanus craneii, ompenejacHHe IMOHATHS KadecTBa cTaau (TpeOOBaHMS K KadecTBY).
BiusiHue yriepoaa v MOCTOSHHBIX (TEXHOJIOTHYECKHMX) IpHMecel Ha KauyeCTBO CTaad, METOIbI
yIy4dIIeHUsT KadecTBa CTand (MOBBIIICHHE €€ KOHCTPYKIMOHHON NPOYHOCTH). BiusHue
JErUPYIOLIMX 3JIEMEHTOB Ha CBOMCTBA CTaju. JrarpaMMbl COCTOSIHUS >KEJIE30-JIETUPYIOIIMI
aneMeHT. KoHCTpyknmMoHHBIE — cramu.  MHCTpyMeHTanbHble — cramu.  Kiaccudukanus
YIJIEPOOUCTBIX W JIETUPOBAHHBIX CTajied. MapKkupoBKa cCTajedl MO0 XHUMHUYECKOMY COCTaBY.
KoHCTpyKIIMOHHBIE CTalnu U CIiaBbl. MHCTpyMEHTaNIbHBIE CTAIM U CIUIaBbl. UyryHbI U TBEpbIe
criaBel. CBoiicTBa M HaszHaueHue uyryHa. [Ipomecc rpadwurmzanuu. UyryHbel cepele, Oembie,
KOBKHE, BEICOKOTIPOYHBIE, UX CBOMCTBA, 00JaCTh IPUMEHEHUSI, MAPKUPOBKA.

Teopus M mpakTHKa TEPMHUYCCKOM M XHMHKO-TEPMHYECKON 0OpabOTKH METalIOB U
craBoB. [Ipupoaa, MeXaHU3M W YCJIOBUSI MPOTEKAHUS CTPYKTYPHBIX MPEBPAIICHUNA B CTAIH.
Buner tepmuueckoir oOpabotku cranmu: omkur | m Il poma, MOMHBI W HEMOJHBIA OTXKWUT,
HOpMaju3alus, 3akKajika, OTHYCK. 3aKaJIMBAaeMOCTh W IIPOKAJMBAEMOCTb cTajie. BriusHue
TEPMUYCCKOH 00paOdOTKM Ha MEXaHMUYECKHE CBOMCTBA cTaid. PU3MUYECKHE OCHOBBI XHMHKO-
TepMUYECKOH 00paboTku. Buasl u cmocoObl 1eMeHTanuu. Juddy3noHHOE HACHIIICHHE
MOBEPXHOCTH HeMeTaaMu. AsotupoBanue cranu. Juddysmonnas meramnmmsanus. HMoHHas
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XUMHKO-TepMHUecKasi o0paboTka. [lepcrieKTUBBl pa3BUTUS XMMUKO-TEPMHUUYECKOH 0OpabOTKH.
Huddy3nonnoe ymaneHue nmpumecei.

[{BeTHBIE METAILJIBI U CIUIaBBl Ha UX OCHOBEe. OO0IIast XapaKTepUCTHKA U KiIacCU(PUKAIUSI

MeAHbIX criaaBoB. JlaTyHu, OpOH3BI, MEAHO-HHUKEJIEBbIE CIUIaBbl. AHTU(QPUKIMOHHBIE
METAJIMYECKHE  MaTepHUalbl. OOmiass ~ xapakTepucTUKa  aJIOMHUHUEBBIX  CIUIABOB.
Jlebopmupyembie aTlOMUHUEBBIE CIIABbI, IUTHEBbIE AIFOMUHUEBbIE CIUIAaBhI. | paHyIMpoBaHHbIE
crutaBbl. OOIIas XxapakTepUCTHKAa MarHUEBBIX CIIaBoB. Jlepopmupyemble MarHueBble CIUIABHI.
JIuTbeBble MarHueBbI€ CIUIaBbl. BilMsiHUE JIETUPYIOMIMX 3JIEMEHTOB CTPYKTYPY M Ha CBOMCTBA
TUTAHOBBIX CIUIaBOB. bepuiiuii u criaBel Ha €ro ocHOBE. TyromiaBKHe METAJJIbl U CIUJIaBbl HA
UX OCHOBE.
Hemerannuueckue marepuansl. Marepuanbl Ha OCHOBE BBICOKOMOJIEKYJISIPHBIX COEIUHEHUM.
CrpoeHue u CBOICTBa MNOJUMEPOB. TepMOpPEaKTUBHBIE U TEPMOIUIACTUYHBIE TMOJIUMEPHI.
Crpoenue u cBoiictBa mactMacc. OCHOBHBIE Pa3HOBUAHOCTU MPOMBIIIICHHBIX MOJIMMEPOB U
riacTMacc. ApMUPOBaHHBIE MTOJIMMEPHbIE MaTepraibl. | 'a30HaNOMIHEHHBIE TIACTMACCHI.

OcoOEHHOCTH CTpOEHUsI , CBOWMCTBAa PE3WHOBBIX MarepuajgoB. Pe3mHbl 00ImIEro
Ha3Ha4YeHMUsl, ClIeUaIbHbIE PE3UHBI U 00JIACTU UX TPUMEHEHHUS.

Jlakokpacounsie Matepuansl (JIKM). OcunoBubie Buasl JIKM. Kpackw, maku, TpyHTOBKa,
HIMAaTIeBKA.

Kepamuueckue martepuansl. KOHCTpyKIIMOHHAs, MHCTpyMEHTalbHasi U TEXHUYECKas
kepamuka. Heopranmdeckoe crekno. Kmaccudukamus cTekon mo Ha3HAuUEHUI0 W 001acTd
npumenenus. Curamisl. ['padur. Acbect. CBoiicTBa 1 006JIACTH TPUMEHEHHUS.

Cma3zouHble Macia, MIaCTUYECKUE CMa3KH, TBEpAble CMa30uHble MaTepuaibl. CMa30yHO-
OXJIQXAAIOUTUE )KUIKOCTH.

JpeBecHble MaTEpUabI.

Komnosutnimonnsie marepuansl (KM). OOmas xapakTepuCTHKa KOMIO3HIIMOHHBIX
martepuanoB. JlucnepcHo-ynpouennele KM, ciomcteie KM,  BomokHucteie  KM.
KoMmmo3unuonHnele MaTepualbl Ha METAUIMYECKOH M HeMmeTamandeckod ocHoBe. CAII
(crieyeHHBIC AJTIOMHUHHUEBBIC MOPOIIKK). Kepamuueckre KOMITO3MIIMOHHBIC —MaTepHAbI.
['uOpuHbIe KOMIIO3ULIMOHHBIE MaTEPHAIIBI.

DKOHOMHYECKH OOOCHOBAaHHBIM BBEIOOp MaTepHalOB Il KOHKPETHBIX IIelieil. Brioop
KOHCTPYKIMOHHBIX MaT€pHaJIOB JUIsI KOHKPETHOTO TEXHOJIOTWYEeCcKOro mpoiecca. Kputepunu u
AITOPUTM BEIOOpA KOHCTPYKIIMOHHBIX MaTepHuaoB. DKOJIOTHYECKHUE aCIEeKThI
MaTepHaNOBEICHUS U 3aIUThl METAJUIOB OT KOPPO3HH.

4. 00peM y4eOHOH TUCITUTLTNHBI

Bunast yueOHoI paboThI B 3auetHpix | B akagem.
eIMHUIIAX qacax
Oo0mas TPyA0eMKOCTh TUCHHUILJIMHBI 10 Y4eOHOMY MJIaHY 3,0 108
AYAUTOPHBIE 3aHATHUS: 1,33 48
Jlexrn (JIek) 0,89 32
Ipaktuueckue 3ansarus (113) 0,44 16
CamocrosiTesbHas padora (CP): 1,67 60
Buj koHTpoIs: 3a4eT / 3K3aMeH 0,0 3ayer
Bunast yueOHoI paboThI B 3aueTHbIX B actpos.
eIMHUIIAX qacax
OO0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 3,0 81
AYIUTOpPHBbIE 3aHATHUS: 1,33 36
Jlexrn (JIek) 0,89 24
IMpaktuueckue 3ansarus (I13) 0,44 12
CamocrosiTesbHas padora (CP): 1,67 45
Buj koHTpoIs: 3a4eT / 3K3aMeH 0,0 3ayer
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AHHOTanua padoyeil NPOrpaMMbl JUCHHUILIMHBI
«Crangapruszanus u ceprupukanun» (61.5.18)

1. Heap TMCHUIIHHBI. TPUOOPETEHUE CTYIACHTAMH 3HAHUU IO OCHOBAaM METPOJIOTHH,
CTaHJapTU3aLUH, CEPTUPHUKALMU U YIPABIECHUS KaYECTBOM.

2. B pe3yabTtare wu3yYyeHHs IUCHUIUVIMHBI O0y4YalUIWiicsi MO mporpamme
0akaJiaBpUaTa J10JIKeH:

Obnaoams cnenyromumu  o6mekyasTypabiMu  (OK), ob6menpodeccuonansabivu  (OIIK) u
npodeccronanbHbiME ([TK) KOMIETEHITUAMHE:

TOTOBHOCTBIO HCIOJB30BAaTh METOABl MOJCITUPOBAHUS TIPU TPOTHO3UPOBAHUU H
ONTUMM3AIMK TEXHOJIOTMYECKUX TMPOIECCOB M CBONCTB MAaTepUalioB, CTaHIAPTU3ALMH U
ceprudukanuu Marepuanos u npomeccos ([1K-3);

TOTOBHOCTBIO BBINOJNHSITh KOMIUIEKCHBIE HCCIEAOBAHUS WM HCIBITAHUS TPU HU3YUCHHUH
MaTepuajIoB W W3JCTHUH, BKIIOYAs CTaHAAPTHBIE U CEPTU(PHUKAIMOHHBIE, MPOILECCOB WX
POM3BOJICTBA, 00paboTku u Moaudukamuu (ITK-5);

CIOCOOHOCTBIO HCIONB30BaTh Ha MPOU3BOACTBE 3HAHUS O TPATUIIMOHHBIX M HOBBIX
TEXHOJIOTMYECKHUX IpolleccaXx M oOIlepalusX, HOPMAaTUBHBIX M METOJMYECKHX MaTrepHuaiax o
TEXHOJIOTUYECKOW TOJTOTOBKE MPOU3BOJACTBA, KAUeCTBE, CTAHAAPTU3AIMU U CepTUDUKAINUN
U3JICITUI K TIPOIIECCOB C DIIEMEHTaMH 3KOHOMHUYeckoro ananusa ([1K-16);

3. KpaTkoe coaep:kaHue TUCHUILINHBI

1. Beenenne
[Ipenmer MeTposioruu, CTaHAAPTU3AMU U cepTUduKanuu. KpaTkue HCTOpUYECKUE CBEICHUS.
3amayn U MECTO Kypca B MOATOTOBKE OakajiaBpa TEXHHUECKHUX HayK.

2. OCHOBBI METPOJIOTHH
Mertpounorus - Hayka 00 u3mMepeHusix. Poiab 1 3HaueHre U3MepUTeIbHON TEXHUKU U METPOJIOTUN
B TMOBBIIIEHUW KadecTBa MNpoAyKuu. OCHOBHBIE TIOHATHS B OOJACTH METPOJIOTHH.
Knaccudpukauusa wmzmepenuit. OcHoBHbIe (U3MUYECKHE BEIMYMHBI, HU3MEpSEMble B XUMHH U
xumuueckor TexHosoruu. CpexncrtBa u3MepeHMd M uMX BuAbl. llorpemHoctu u3MepeHMil.
[IpaBoBbIE OCHOBBI METPOJOTHYECKOM AeATENIbHOCTH. OTBETCTBEHHOCTh 3a HapylICHUE
3aKOHOJATENLCTBA MO  MeTpojiorud.  [ocymapcTBeHHass  METpOJOTHYecKas  CIyxoa.
MextyHapoiHas METPOJIOTHS.

3. Crangaprusanus
CyliHOCTh CTaHIAPTH3AlMK W €€ pojib B oOecnedeHUH dS(PGEKTUBHON X035HCTBEHHON
nestenbHOCTH. OCHOBHBIC TOHSTHS W ONpeAeNieHHs B 00JacTH craHAapTU3anud. MeToJsl
craHmaptu3auuv. HopmaTuBHBIE JOKYMEHTHI TO craHaaptu3auuu. Crangaptuzanus B PO.
TlocynapcrBennas cucrema cranaaptusanuu (I'CC).

Cranpaptuzanus B pa3ianuHbix obnactsax. Ctanaaptuzanus u sxonorus. CTangapTu3anus yCiyr.
CrangapTu3anus B XUMHYECKON MPOMBIIUICHHOCTH. MeXIyHapOIHAs CTaHAapTU3ALIHS.

4. OcHOBBI yIpaBiIeHUS Ka4eCTBOM

Lenu u 3amaun ynpaBieHUs KAUECTBOM B YCIOBUSX PHIHOYHON SKOHOMHKH. OCHOBHBIE TIOHSATHUS
U ompenelneHus B o0JacTU yHpaBiieHUs KadyecTBOM. KadecTBO M KOHKYPEHTHOCIIOCOOHOCTH
MPOAYKIMH. DKOHOMUYECKHE MPOOIEMbI Ka4eCTBa.
VYnpasnenue kadectBoM B Poccuiickoii @enepanun. KoHTpoab kauecTBa U €ro pa3HOBUIHOCTH.
BoceMb mpuHIMTIOB MeEHEMKMEHTa KadecTBa. CTaTHUCTHUECKHE METObl, HCIOJIb3yeMbIe B
yIOpaBICHUN KadeCTBOM. YIpaBleHHE KayeCTBOM B XHMMHYECKOH MPOMBILIUIEHHOCTH.
VYmpaBieHne KadecTBOM Ha MEXAyHapoAHOM ypoBHe. CrTaHmapTu3anus W yIpaBlICHUE
KayeCTBOM.

5. Ceptudukanus
OcHoBHbIE 3a1auul cepTHUPUKAUHN, TEepPMUHBI U MOHATHS. OOs3aTenbHas W JA0OPOBOJIbHAS
ceprudukanus. Pons ceprudukannu B obecriedeHu KauecTBa MPOAYKIIUN U YCIYT.
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OcHoBHBIE TpUHIUNBI cepTUdUKanuu. [lopsmoK W TpaBWiia MPOBEACHUS CepTUDUKAINUN
npoaykuuu. Oprassl o ceptudukanuu npoaykuu. Meneitarensusie sadoparopun. CucteMsl U
cxembl cepTudukanmu. CucTeMa aKKpeOUTAlMH UCHBITATENBHBIX JiabopaTopuil. 3HaK
COOTBETCTBHUS.

[IpaBoBbie ocHOBBI cepTudukanuu B Poccun. Ceprudukanus Ha MEKIyHAPOJHOM YPOBHE.
Ceprudukanus cucteM odecrieueHns kKauecTBa. JKojorudueckas ceprudukamnus. Cepruduxanus
MPOIYKIMH B 00JIACTH XUMUYECKOU TEXHOJIOTHH.

4. 00beM y4eOHOH JUCIHIIMHBI

Bunbr yue6HOM paboThI B 3ayerHBIX B akanmem.
eMHUIIAX Jacax
O0uIast TPY10eMKOCTh THCHHILUIMHBI 10 Y4eOHOMY IUIAHY 2,0 72
AYIUTOpPHBbIE 3aHATHUS: 0,89 32
Jlexrmn (JIek) 0,44 16
Ipaktuueckue 3ansarus (I13) 0,45 16
CamocrosiTesbHas padora (CP): 1,11 40
Buj koHTpoas: 3aueT / 3K3aMeH 0,0 3auver
Bunbr yue6HOM paboThI B 3auernbIx B actpon.
eMHUIIAX Jacax
O0uIast TPy10eMKOCTh THCHHILUIMHBI 110 Y4eOHOMY IUIAHY 2,0 54
AYIUTOpPHBIE 3aHATHUS: 0,89 24
Jlexrn (JIek) 0,44 12
Ipaktuueckue 3ansarus (I13) 0,45 12
CamocrosiTesbHas padora (CP): 1,11 30
Buj koHTpoas: 3aueT / 3K3aMeH 0,0 3auer

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«Kommno3unuonubie Matepuani» (61.5.19)

1. Heab TMCHMIIMHBI. O3HAKOMHUTH CTYICHTOB C OCHOBHBIMH THITAMH COBPEMEHHBIX
KOMITO3MIIMOHHBIX MaTEPUANIOB, X (U3UKO-XUMHUYCCKUMHU CBOMCTBAMU U METOJAMH MOJTyUCHUS,
MI0Ka3aTh MEPCIEKTUBHBIC HATIPABJICHHS Pa3BUTHS KOMITO3HIIMOHHBIX MaTEPUAIIOB.

2. B pe3yabrare wu3yYeHHs AUCHUIVIMHBI oOyyawinuiicss mo mnporpamMmme
0akajaBpHaTa q0JIKEH:

Ob6naoams caenyromumu oomekynbTypubiMu (OK), obmienpodeccronansasiMu (OITK)
u npodeccuonanbHbivu ([1K) komnereHImsMI:

CIMIOCOOHOCTBIO MCIOJIB30BaTh B MPO(ECCHOHATIBHOM JEATEIHOCTH 3HAHUS O MOAXO0JaX U
METOJlaX MOJYYEHHs PE3y/IbTaTOB B TECOPETHUYECKUX U IKCICPUMEHTAIBHBIX HCCIIEIOBAHMSIX
(OIIK-2);

CIIOCOOHOCTBIO  KCIOJIB30BaTh  COBPEMEHHBIC  HMH(POPMAIMOHHO-KOMMYHHUKAI[HOHHbIC
TEXHOJIOTUH, TJ00adbHbIe HMH()OPMAIMOHHBIC PECYpPChl B  HAYYHO-HCCIIEIOBATEIbCKOM U
pacyeTHO-aHAIMTHYCCKON  JEATCIBHOCTH B  O0JAacCTH MaTCPHAJIOBEACHHUS M  TEXHOJOTHH
marepuanos ([1K-1);

CIMOCOOHOCTBIO HCIONB30BaTh B HCCICNOBAaHHMSIX M pacyeraXx 3HAHHSA O METojax
UCCIIeIOBAHMs, aHaAIN3a, AMAarHOCTHKH W MOJECIMPOBAHUS CBOWCTB BEIIECTB (MaTepHaioB),
GU3MYECKUX M XMMHYECKUX MpOIeccax, MPOTEKAIOIINX B MaTepHaiax MPH WX IMOJyYCHHH,
obpabortke u moaudukanuu (I1K-4);

CIIOCOOHOCTBIO MTPUMEHSThH 3HAHHsI 00 OCHOBHBIX THIIAX COBPEMEHHBIX HEOPTaHUYECKUX U
OpPraHMYECKUX MAaTepHaloB, MPUHIMIIAX BBIOOpA MaTEPHAIOB IS 3aJaHHBIX YCIOBHI
IKCIUTyaTalldd C y4eTOM TPeOOBaHHH TEXHOJOTMYHOCTH, JKOHOMHYHOCTH, HAJACKHOCTH H
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JOJITOBEYHOCTH, OKOJOTMYECKUX IMOCIEACTBHI WX TPUMEHEHUS TMpH MNPOSKTUPOBAHUU
BBICOKOTEXHOIOIHYHBIX TporieccoB ([TK-11);

3Hamb.

- OCHOBHBIE THITHI KOMIIO3HIIMOHHBIX MaTePHAJIOB;

- (pu3UKO-XUMUYECKUE OCHOBBI CO3/IaHUS KOMITO3UITMOHHBIX MAaTEPUAJIOB;

- OCHOBHBIC XapPaKTEPUCTHKH M CBOWCTBA KOMIIO3HWIIMOHHBIX MAaTEPUAIOB PAa3IMIHOTO
HA3HAYCHUS,

ymMemb:

- BBIOMPATh KOMIIO3UIIMOHHBIC MaTEPHUAIIBI JISI KOHKPETHBIX IIeNIeH;

e1aoemo.

HABBIKAMHU aHAIM3a HAyYHO-TEXHHYECKON IUTEpaTypbl B OOIACTH KOMITO3UIIMOHHBIX
MaTepHalioB;

METOJIaMU  TMPEJACTABICHUS JUTEPATYPHBIX H JKCIEPUMEHTAIbHBIX CBEACHHH O
CBOWCTBAaX, METOAAX TOJYYCHHUS U OOJIACTSIX MPUMEHEHHs] HAaHOMATEPUAIOB U HAHOCTPYKTYP B
BUJIE pedeparoB, OTYETOB, JOKIAIO0B U MPE3CHTAIIHA.

3. Kpartkoe coiep:kaHue U CHUIITAHBI

1. Obmas xapakTepuCcTHKa KOMIIO3UIIMOHHBIX MaTepuaioB. B3aumonelicTBre MaTpUIIBI U
HATTOJTHUATEJIS.

2. JlucriepcHO-yMpOYEHHBIE, CIIOUCTHIC, BOJIOKHUCTHIC KOMIIO3UITMOHHBIC MaTEPHAIIBI.

3. Komno3uiimonHsie MaTepraibl HA METAJUTHYECKON M HEMETAITTHIECKON OCHOBE.

4. CAII (crieueHHbIC QIFOMUHHUEBBIC TIOPOLIKH).

5. Kepamuieckne KOMITO3UITMOHHBIE MaTEPHAIBI.

6. 'nubpuaHbIe KOMIIO3ULIMOHHBIE MaTEPHAIIBI.

7. HaHOKOMITO3UTHI, UX 0COOCHHOCTH. OCHOBHBIE TUITBI HAHOKOMITO3UTOB,
MEPCIIEKTUBHBIX JIJISl MPAKTUYECKOTO HCIIOIH30BAHMS B HACTOSIIIEE BPEMSI.

4. 00beM y4eOHOH JUCHHIINHBI

Bunbt yueOHO paboOThI B 3auerHBIX B akamem.
eIMHUIIAX qacax
Oo0mas TPyA0eMKOCTh TUCHHUILJIMHBI 10 Y4eOHOMY MJIaAHY 3,0 108
AYIUTOpPHBIE 3aHATHUS: 0,89 32
Jlexrn (JIek) 0,44 16
Ipaktuueckue 3ansarus (I13) 0,45 16
CamocrosiTesibHas padora (CP): 2,11 76
Buja koHTpoOJs: 3a4eT / 3K3aMeH 0,0 3auer ¢
OLICHKOM
Bunast yueOHoI paboThI B 3aueTHbIX B actpon.
eIMHUIIAX Jacax
O0mas TpyA0eMKOCTh JMCHHMILJIMHBI 10 Y4eOHOMY IIAHY 3,0 81
AYAUTOPHBIE 3aHATHUS: 0,89 24
Jextuu (JIek) 0,44 12
[Mpaktuyeckue 3ausatus (I13) 0,45 12
CamocrosiTesibHas padora (CP): 2,11 57
Bu KoHTpoIs: 3a4eT / 3K3aMeH 0,0 3auer ¢
OLICHKOM

4.4.2. IucuMNJIAHbI BADHATHBHOM YacTH (00s13aTeIbHbIE TUCIIUTLIMHDI)

AHHOTanus padoyeil NPOrpaMMbl JUCHHUILIMHBI
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«Teopusi BeposiTHOCTeil 1 MaTemaTndyeckasi crarucruka» (61.B.0/1.1)

1. Heabp aucHUNIMHBI - GOPMHUPOBAHUE Yy CTYACHTOB CHCTEMbl OCHOBHBIX IMOHSTHH,
UCIOJB3YEMBIX JUISI IOCTPOCHMS BAXKHEMIIMX MaTEMaTUYECKUX MOZENEH, U yMEHus
HCITOJIb30BAaTh MaTEMAaTHUYECKHE METO/bI JIJIS1 OMMCAHUS PA3INYHBIX IIPOLECCOB.

2. B pe3yabraTre wu3y4YeHUs] IMCHUILVIMHBI oOy4damwummiicds 1o mnporpamme
0akaJjlaBpUaTa J10JIKeH:

Obnadoams cnenyromumu oouiekynbTypubiMu (OK), oGmienpodeccuonansusiMu (OITK)
u npodeccuonanpubiMu (ITK) koMmeTeHITUAMI:

TOTOBHOCTBIO NMPUMEHATH (DyHIaMEHTaJIbHbIE MaTeMaTHUECKUE, €CTECTBEHHOHAYUHBIE U
oOrenHKeHepHbIe 3HaHUs B mpodeccruonanbhoi aesrenproct (OITK-3);

3HamMb.

OCHOBBI TEOPHUH BEPOSATHOCTEN M MATEMATUYECKON CTaTUCTUKH;

MaTEMaTHYECKUE TEOPUHM U METOABI, JIEKAIIUE B OCHOBE IMOCTPOEHUS MATEMAaTUYECKUX
MOJIEJIEN,

OCHOBBI IPUMEHEHMS] MATEMAaTUYECKUX MOJIETIEN U METO/I0B.

ymemy:

BBIOMPATh MaTeMaTHYECKUE METO/IbI, IIPUTOIHBIC JJIsl PEIICHUs] KOHKPETHOH 3a/1a4H;

HCIIO0JIb30BAaTh MATEMAaTUUYECKUE MOHATUS, METOAbl U MOJEIH ISl ONIMCAHUS PAa3IUYHBIX
IIPOLIECCOB;

BBISIBIIAITH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, JIEKAIME B OCHOBE KOHKPETHBIX
IIPOLIECCOB;

UCIOJIb30BaTh OCHOBHBIE METO/IbI CTATUCTUYECKONW 00pabOTKU JaHHBIX;

IIPUMEHSTh MAaTEMaTUYECKHE 3HAHUSI HA MEXIUCLUIUIMHAPHOM YPOBHE.

enadems:

OCHOBaMHU (hYHJAMEHTAIBHBIX MAaTEMaTHUYECKUX TEOPHH M HABBIKAMU HCIIOJIb30BAHUS
MaTeMaTU4YeCKOro arnrapara,

METOAAMHU CTaTUCTHUYECKONW 00pabOTKHU HHPOPMALIUH.

3. KpaTkoe coaep:kaHue TUCHUTIUHBI

1. Teopus BepositHocTel. CiryyaiiHble BeJTHYNHBI U UX 3aKOHBI pacnpeieeHusl.

[Ipeamer teopum BeposTHOcTed. Ciydailinbie cOOBITHS. [IpOTHBOMONIOKHBIE COOBITHS.
HezaBucumbie coObitug. OtHocuTenbHas dacToTa. Kiaccuyeckoe ¥ TeOMETpHUYEcKOe
ONpENIETICHUE BEPOSITHOCTU. OJIEMEHTApHAs TEOpUsl BEPOATHOCTEH. MeETOoabl BBIUMCICHUS
BeposiTHOCTEeH. IlpocTpancTBO  aneMeHTapHBIX — coObiTuil. Kitaccuueckoe —ompexaeneHue
BEPOSTHOCTH.  AnreOpa  COOBITHIA: TEOPEMBI O  BEPOSTHOCTH CYMMBI  COOBITHHA,
IPOTHBOIOJIOXKHBIX COOBITHH, CyMMa BEpPOATHOCTEH HECOBMECTHBIX COOBITHH, 00pa3yrouux
MOJIHYIO TpynIy. AKCMOMAaTHYECKOE ONpPEAEIeHUE BEPOATHOCTH. CTaTUCTUYECKOE ONpPEIETICHUE
BEPOSATHOCTH. YCIIOBHAsl BEPOSATHOCTb. TeopeMbl O BEPOATHOCTH NPOU3BEACHUS 3aBUCUMBIX U
He3aBUCUMBIX coObITHI. [lomHas BeposTHOCTB. [loBTOpHBIE McnbITanusa. @opmyna beprymm.
JloxanpHas u uHTErpanbHas reopemsl Myaspa-Jlamnaca. @opmyia Ilyaccona.

[TonsiTue ciaydaitHOMl BenWYWHBI. JIUCKpETHBIE M HENMPEPBIBHBIE CIy4YailHbIE BEIUYUHBI.
3aKkoH pacrpeseeHus CilydaifHoW BennduHbl. OYHKIUS pacripeiesieHns, ee CBOcTBa, rpaduxk.
[11OTHOCTH pacmpeneieHns HEMPEPHIBHON CITydailHOH BENWYHMHBI (UIOTHOCTH BEPOSTHOCTH).
dopMmyna sl BEpPOSITHOCTH IIONMANAHUS HENPEPBIBHOM CIyd4alHOW BEJIIMYMHBI B JIAHHBIN
MHTEpPBAaJl, BBIPAKEHHBIM Yepe3 IUIOTHOCTh BEPOSTHOCTH, T€OMETPHUYECKHH CMBICT (OPMYIIBI.
bunomuanbHOe pacnpeznenenue, pacnpeneneHue IlyaccoHa, paBHOMEpHOE pacIpeleleHUE,
HOPMAJIBHOE paclpeielIeHUe, YIKCIIOHEHIINAIBbHOE paclpeielICHHE.

2 MaremMaTH4eCcKasi CTATHCTHKA.

[Ipenmer mMaTtemarndeckoM  cTaTUCTHKH. (OCHOBHBIE 3aJadyd  MaTeMaTHYECKOM
cTaTuCTHKH. Bpibopounslii Metoz. Cratucruyeckoe omucanue. BpiObopku. I'mctorpamma u
nonurod yactor. Craructudeckas (IMmupHyeckas) (QYHKIHs pacrpeieicHus. BriOopouHbie
XapakTEepUCTHUKH U uX pacnpeaeneHus. CocrosrenbHble, 3PQPEKTHUBHBIE CMEIICHHbIE H
HECMELIEHHbIE OLICHKN MapaMeTpoB. CTaTHCTUYECKOE CpEelHee, CTATHCTHYECKask TUCIEpPCUs U
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CTaTUCTHUYECKOE CPEHEE KBAIPATUYHOE KaK TOUCUHBIE OLEHKH HEM3BECTHBIX: MATEMaTHYECKOTO
OKUIaHUsl, TUCIIEPCUH, CPETHETO KBaJIPaTHYHOTO OTKIOHEHUS. JloBepUTENbHBIC MHTEPBAJIBI U
UHTEpBAJIbHBIE OIICHKH. JlOBEpUTENbHBIE OICHKHM HEM3BECTHOM BEPOATHOCTU MO OOJBIINM
BbIOOpKaM. J[oBepUTENIbHAS OIIEHKA MaTEMAaTHYECKOTO OXKUJAHUS TPH HEM3BECTHOM JUCIICPCHUH.
JloBeputenbHas OLEHKAa CPEIHEro KBaJIpPaTUYHOTO OTKJIOHEHHsA. TOuHbIE BBIOOPOYHBIE
pacnpenenenus: Creiogenta (t- pacmnpenenenune), ®dumepa-Cuenexopa (F-pacnpenencuue),
IInpcona (Xz-pacnpez[eneHHe). IIpoBepka CTaTUCTUYECKUX THUIIOTE3. MaTeMaTU4eCKUue METO/bI
MPOBEPKH CTATUCTHYECKUX THITOTE3. DJIEMEHTBI TEOPUU KOPPEIISIIHH.
4. 00beM y4eOHOH JUCHUILIMHBI

Bunast yueOHol paboThI B 3auetHpix | B akagem.
eIMHUIIAX qacax
Oo0mas TPyA0eMKOCTh TUCHHUIJIMHBI 10 Y4eOHOMY MIJIaAHY 3,0 108
AYAUTOPHBIE 3aHATHUS: 1,33 48
Jlexiu (JIek) 0,44 16
[Mpaktuyeckue 3ausatus ([13) 0,89 32
CamocrosiTesibHas padora (CP): 1,67 60
Bu KoHTpoIsA: 3a4eT / IK3aMeH 0,0 3auer
Bunast yueOHol paboThI B 3aueTHbIX B actpos.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 3,0 81
AYAUTOPHBIE 3aHATHUS: 1,33 36
Jextuu (JIek) 0,44 12
[Mpaktuyeckue 3ausatus ([13) 0,89 24
CamocrosiTesbHas padora (CP): 1,67 45
Bu KoHTpoIsA: 3a4eT / IK3aMeH 0,0 3auer

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIMHBI
«IIpaBoBenenue» (b1.B.0/1.2)

1. Henap AMCHMILVIMHBI. OBJIAJEHUE OCHOBAMU IPABOBBIX 3HAHUN U (QOpMHUpPOBaHUE
MPaBOBOM KYJIBTYPhl aKTUBHOT'O, 3aKOHOTIOCTYIITHOTO IPaKJaHUHA.

2. B pe3yabrare wu3yYeHHs AUCHUIJIMHBI oOyyawinuiicss mo mnporpamMmme
0akajaBpHaTa q0JIKEH:

Ob6naoams caenyromumu oomekynbTypubiMu (OK), obmienpodeccronansasiMu (OITK)
u npodeccuonanbHbivu ([1K) komnereHImsMI:

CIIOCOOHOCTBIO HCMOJb30BaTh OCHOBBI MPABOBBIX 3HAHWH B pazNUYHBIX cdepax
nesitenbHocTH (OK-4);

3Hamb:

- OCHOBBI POCCHUHCKOM TMPAaBOBOM CHUCTEMBI MU POCCHUUCKOIO 3aKOHOJATENILCTBA, OCHOBBI
opranm3ani ¥ (QYHKIUOHHPOBAHHUS CyAEOHBIX W UWHBIX [PABONPUMEHUTEIBHBIX U
IIPaBOOXPAHUTENbHBIX OPIaHOB,;

- TpaBOBbIE W HPABCTBEHHO-ITHUECKHE HOPMBI B cdepe mnpodeccnoHaIbHON
NEeSITeNIbHOCTH;

- TIPaBOBbIC HOPMBI, PETYIUPYIOIIME OTHOIICHHWE YeJIOBEKa K YEeIOBEKY, OOIIECTBY,
OKpYXalolleu cpee;

- IpaBa U 00S3aHHOCTH TPaKIaHUHA,

- OCHOBBI TPYJIOBOT'O 3aKOHOATEIbCTRA,

- OCHOBBI X035IMCTBEHHOTO 1PaBa,

- OCHOBHBIE HaIIPaBJICHUSI aHTUKOPPYNIIMOHHOMN AesiTeTbHOCTH B PD;

ymemn:
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- HCIIOJIB30BaTh ATUYECKUE U IIPABOBBIE HOPMBI, PETYJIUPYIOLUE OTHOUIEHUE YEIOBEKA K
YyeloBeKy, OOIIeCTBY, OKpYXalomiel cpeje, HCIOiIb30BaTh MpaBa M CBOOOABI YellOBEKa U
rpaxJIaHHHA TIPU Pa3pabOTKe COIMATIBHBIX TPOCKTOB;

- MCIOJIb30BaTh M COCTABJISATh HOPMATHBHBIE U MPABOBBIE JOKYMEHTBI, OTHOCSAIIUECS K
npo¢eCCUOHATBHON JeSITENbHOCTH, MPEANPUHIMATh HEOOXOAUMbIE MEPhl K BOCCTaHOBJICHUIO
HapyILIEHHBIX MPaB;

- pealM30BbIBaTh MpaBa M CBOOOJBI YENOBEKAa M TPaXKIaHWHA B PA3JIMUHBIX cdepax
KU3HEAESTEIBHOCTH,;

8nademy.

- MPHUEMaMM, METOJAaMU M HAaBBIKAMHM HCIOJb30BAHUS NPABOBBIX 3HAHUN B PA3IUYHBIX
cdepax AesITeNbHOCTH;

- IpUeMaMH, METO/IaMU U HaBbIKaMH HCTIOIb30BaHUs 00513aHHOCTEN Ipa)/IaHrHa.

3. KpaTtkoe coep:kaHue I CHUITUHBI

[Tonstue m npusHaku rocynapctBa. dopmbl rocymapcrBa. DOYHKIMU TOCYIapCTBa.
[lonsTue n npusHaku npasa. OCHOBHBIE IIPABOBBIE CUCTEMBI COBPEMEHHOCTHU. [IoHATHE U BUIBI
HMCTOYHHMKOB IpaBa. OmnpeneneHue 3aKOHAa M IOA3AaKOHHBIX AaKTOB. JlelicTBHME HOPMAaTHBHBIX
IPaBOBBIX aKTOB BO BpeMeHHU. OOparHas cuia 3akoHa. [IoHATHE paBOBBIX HOPM, UX CTPYKTYpa.
Cuctema mpaBa. YactHoe W myOau4yHOE MpaBo. MarepuaabHOE W IPOIECCyaIbHOE TIPABO.
[IpaBooTHOIIEHNE: 00BEKT, CYyOBEKT U COAepKaHue MPpaBOOTHOIIEHUH. KOpunniyeckue pakThl.

Koncturynus — ocHoBHoM 3akoH Poccuiickoii ®@eneparuu. deaepatuBHOE yCTPONUCTBO
P®. Cucrema rocyqapcTBEHHBIX OpraHOB M NpUHLMN paszencHust Binacreil B P®. Ilonstue
rpaxnaancTBa. llpusHanue, coOniofeHHe, 3allMTa PaBHBIX MpPaB KEHIIMH U MYKUUH Kak
OCHOBHast 0053aHHOCTb TOCYAapCTBa.

[TonsTre m mpenMeT aIMUHHCTpAaTUBHOTO MpaBa. Obmas xapakrepuctuka Kogexkca PO
00 aJIMUHHCTPATUBHBIX MPaBOHAPYIIEHUSAX. AJIMUHUCTPATUBHBIC TPABOHAPYLICHUS: MTOHATHE U
NPU3HAKU. AJIMUHHUCTPAaTUBHASI OTBETCTBEHHOCTh: MOHATHE U NMPUHUUIEL. [oHsATHE, TPU3HAKY U
BU/JIbI Q/IMUHUCTPATUBHBIX HaKa3aHUM.

[lonsiTMe W mnpeaMeT YroJoBHOIO TMpaBa. YTOJOBHAas OTBETCTBEHHOCTb. IIOHATHE,
OCHOBaHHE BO3HUKHOBeHUs. IloHsATHE mpecTymuieHus: mnpu3Haku, crpykrypa. Cocras
npectymienus. Coydactue B mpecTymieHuu. OOCTOSATENbCTBA, MCKIIOYAIONIUE MPECTYMHOCTh
nessHus. IloHsaTe, menum M BUABI Haka3aHWM. YTOJIOBHAs OTBETCTBEHHOCTh 3a COBEpLICHHE
MPECTYIUICHUH. YCIOBHOE OCYXKJICHHE, OCBOOOXICHHE OT YrOJIOBHONW OTBETCTBEHHOCTH.
[IpenmMer W OOBEKT KPUMUHAIUCTUKA. MeETONbI M 3aJaud KPUMHHATUCTUKU. [loHsTHE
KpuMuHanucTudeckon  uaeHtudukamuu. OOBEKTBI U BUABl  KPUMHHAJIUCTHYECKON
unentuukanuu. Kpumunanucruueckas TexHuka. KpuMuHanucTuueckas TakTHKA.

DKOJIOTMYECKOE MPAaBO: MOHATHE, NMPEAMET METOJ U UCTOYHUKH HKOJIOTMYECKOTO MpaBa
P®. Ilonsatue, BUABI U CTPYKTypa 3KOJIOTMYECKUX IPABOHAPYILIECHHM, OTBETCTBEHHOCTb 3a UX
COBEPILECHHUE.

[Tonsatue unpopmaryu. OTBETCTBEHHOCTh 3a HApyLICHHE 3aKOHOJATEIbCTBA O 3aIIUTE
uHpopmanuu. [ocymapcTBeHHass TaillHa: TIOHATHE, 3alllUTa, [PABOBOE PETYJIUPOBAHUE
rOCyJapCTBEHHOM, ciyxeOHOH u uHOM wuHpopmanmu. KonduaenuwmanpHas wuHbOpMaIus:
MOHATHE, BUIBI U 3aIIUTA. 3aIUTA IEPCOHAIBHBIX JAHHBIX I'PaKJaHUHA.

IlonsaTe, mnpeamMer © MeTON TIpaxAaHckoro mnpasa. lloHATHe TrpakgaHCKOTO
npaBoOoTHOUIeHUs, ero  crnenuduka. CTpykTypa  TpakJaHCKOTO  IPaBOOTHOIICHHUS.
[IpaBoneecniocoOHOCTh CYOBEKTOB TPaKJAaHCKOT'O MPABOOTHOIIEHUS. ['pakjaHe Kak CyOBbEKTHI
rpakaaHckoro npasa. @u3nyeckue U I0PUANYECKUE JIHIA: TIOHATHE, IPU3HAKH, KIaccuUKaIus.
Opunnyeckne ¢dakrel. IIpaBo cobctBenHocTu. IloHsTHEe aBTOpcKoro mpasa. IlonsTuHe
naTeHTHOro mpasa. [loustue uHTEIeKTyanbHOM cobcTBeHHOCTH (MC) M HMCKIIOYHUTEILHOTO
npaBa. Knaccudukamus C. Cucrema npaBoBOi OXpaHbl MHTEUIEKTYalbHOH COOCTBEHHOCTH,
ABTOPCKUX M MAaTEHTHBIX IPAB.
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[MonsiTre Xxo03stiicTBEHHOTO (MPEANPUHUMATENBCKOr0) MpaBa. [Ipeamer Xo03sSiCTBEHHOTO
(mpeAnpUHUMATENILCKOTO) TMpaBa, MPHU3HAKH, METObl IPABOBOTO peryiupoBaHus. [loHsrtue
XO34UCTBEHHOW U NPEAIPUHUMATEIBCKON AESTEIBHOCTH.

[IpaBoBOE perynupoBaHHE CEMEHHBIX OTHOIICHHWHA. 3aKJIIOUCHHE W MpEKpalleHue opaka.
[IpaBa 1 00s3aHHOCTH poauTenei u nereil. AmuMeHThl. @OpMBI BOCITUTAHUS IeTEH, OCTAaBIINXCS
0e3 MonevYeHus1 POIUTENCH.

IIpeamer u MeTox TPYAOBOrO IpaBa. TpydoBOM [OrOBOP. IIOHSATHE, CTOPOHBI,
conepxanue. Pabouee Bpems. Bpemst otapixa. TpynoBsie criopsl. JuciuminHa Tpyaa.

Ilonsatne m wucroku koppynuuu. HopmartuBHoe omnpeneneHue koppynuuu. IIpudnHb
pacnpocTpaneHusi koppynuuu. Hakaszyemble n HeHakazyemble (opMbl Koppynuuu. CKpbIThIE
(marentHbie) (opmbl KOppynimu. Dopmbl KOppyHiHU-TpecTyruieHHs. DOpMBI KOPPYIIIUH-
npoctynka. PopMmbl TOJMTHYECKOW Koppynuuu. HopmaTuBHBIE TpaBOBBIE akThl B cdepe
npoTtuBoAelcTBus  Koppynuuu. DexepanbHblii  3akoH  oT  25.12.2008 Ne 27303 «O
MIPOTUBOICHCTBUM KOPPYILIUU».

4. 00beM y4eOHOH JUCHHILIMHBI

Bunast yueOHoI paboThI B 3auetHpix | B akagem.
eIMHUIIAX qacax
Oo0mas TPyA0eMKOCTh TUCHHUIJIMHBI 10 Y4eOHOMY MJIAHY 3,0 108
AYAUTOPHBIE 3aHATHUS: 0,89 32
Jlexru (JIek) 0,45 16
[Mpaktuyeckue 3ausatus ([13) 0,44 16
CamocrosiTebHas padora (CP): 2,11 76
Buj KoHTpoIsA: 3a4eT / IK3aMeH 0,0 3auer
Bunst yueOHoI paboThI B 3aueTHbIX B actpon.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 3,0 81
AYAUTOPHBIE 3aHATHUS: 0,89 24
Jextuu (JIek) 0,45 12
[Mpaktuyeckue 3ausatus ([13) 0,44 12
CamocrosiTesibHas padora (CP): 2,11 57
Bu KoHTpoIsA: 3a4eT / IK3aMeH 0,0 3auer

AHHOTaNuUA padoyeil MPOrpaMmbl AUCHUNIMHBI
«JlaGopaTopHsbie padoTsl Mo oprannyeckoii xumun» (61.B.0/1.3)

1. leab AMCUMIVIMHBI — OPUOOpPETEHHE CTYIEHTaMU OCHOBHBIX IPHUEMOB CHHTE3a
OpraHUYECKHUX BEILIECTB.

2. B pe3yabrare wu3ydyeHHs JAUCHUIVIMHBI OOy4YyawIIMiicsi MO Tmporpamme
0akaJjiaBpuaTa J10JIKeH:

Obnaoams cnenyromumu oouiekynbTypubiMu (OK), oGmienpodeccuonansusiMu (OITK)
u npodeccuonanpubiMu ([TK) koMIeTeHITUAMI:

CIIOCOOHOCTBIO HCIIONB30BAaTh B HCCICNOBAHMSIX W pacyeTax B3HAHHUSA O METOoAax
UCCIIC/IOBaHMs, aHAIM3a, IMAarHOCTUKH W MOJCIMPOBAHUS CBOWCTB BEIICCTB (MaTepHasoB),
GU3MYECKUX W XHMHYECKUX MpOIeccax, MPOTEKAIIUX B MaTepHaliax NpH HX IOJYYCHUH,
obpabotke u moaudukanuu (I1K-4);

CIOCOOHOCTBIO IPUMEHSTH 3HAHHUSI 00 OCHOBHBIX THUIAX COBPEMEHHBIX HEOPTaHUYECKHUX
U OpraHMYecKUX MaTepuasoB, MPUHIMMIAX BHIOOpa MaTepUaTOB Ui 3aJaHHBIX YCJIOBUUN
OKCIUTyaTallil € y4eTOM TpeOOBAHHWA TEXHOJOTHYHOCTH, JKOHOMUYHOCTH, HAJE)KHOCTH U
JOJITOBEYHOCTH, OKOJIOTMYECKHUX IMOCIEACTBHUI WX TMPUMEHEHUS TMpH NPOEKTHPOBAHUU
BBICOKOTEXHOIOrHYHbIX TiporieccoB ([TK-11);
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3Hamy:
—TEXHHUKY 0€3011acCHOCTH B J1abOpaTOpUU OpraHUYECKON XUMUH,
—MPUHIUITBI OE30MACHOTO OOPAICHHS C OPTaHNYECKIUMH COSTUHECHUSIMU,;
—METO/IbI M BHJIBI XpOMaTorpaduu JJIsl ONPEIeICHHs COCTaBa PEaKIIMOHHON CMECH;
—TEOPETUYECKHE OCHOBBI  CIIOCOOOB  BBIJCIICHUS, OYUCTKH H  HUACHTU(DUKAIIH
OpTraHUYECKHUX BEILIECTB;
—3KCIIEpUMEHTAIIbHbIE METOJbl MPOBEIACHHS OPraHUYECKUX peakUui, MPOTEKaIoIUX IO
Pa3IUYHBIM MEXaHU3MaM;
—OCHOBHBIE OOIME€ METOJUKH B3aMMHOW TpaHCHOpPMAIUU KJIACCOB OPTaHUYECKUX
COCIUHEHUH,
ymemsy:
—MPUMEHITh TEOPETHUUECKUE 3HAHUS U DKCIEPUMEHTAJIbHbIE METO/Abl HCCIEIOBaHUS
OpraHMYECKON XMMUU IPU PElIeHUH NMPOoPEeCCHOHANBHBIX 3a/1a4;
—chopmynupoBaTh TpodIEMy U OOOCHOBATH BBIOOp MPHOOPOB U IKCHEPUMEHTATHHBIX
METO/IOB UCCIIEOBAHUs, TOCTABUTh LIETU U 33J]a4l 1 HAMETUTh MYTU UX JOCTUKEHUS;
—CHHTE3UPOBaTh COEIUHEHUS O MPEATI0KEHHOM METO/IHKE;
—IPOBECTHU BbIJIEJICHHE U OYUCTKY CHHTE3UPOBAHHBIX BELIECTB Ha OCHOBE TEOPETUYECKUX
3HAHUU 110 OPTAHUYECKON XUMUU;
—BBIOMPATH PALIMOHAIIBHBIN CIIOCOO BBIICICHUS U OYUCTKUA OPTAaHMYECKOTO COSTUHECHNS,
—IPEACTaBIATh JTAHHBIC JIAOOPATOPHOTO MCCIEAOBAHMS B BUAEC T'PAMOTHO OGOPMIICHHBIX
METO/IUK;
—I[POBOJUTH aHAJIM3 U KPUTUYECKU OLICHUBATH MOTyUYECHHbIE SKCIIEpUMEHTAIbHbIC JaHHbIE,
00001aTh U 1e1aTh 000CHOBAHHBIE BBIBOBI HA 0a3e MPOBENEHHBIX OIBITOB;
—BBIOpaTh CIOCO0 UACHTU(HUKAIIMTN OPTaHUIECKOTO COCTMHECHHS,
enadems:
—KOMIUIEKCOM COBPEMEHHBIX HKCIIEPUMEHTAIbHBIX METOJOB OPraHUYEeCKON XUMHUH IS
pelIeHus KOHKPETHBIX UCCIIeI0BATEIbCKHUX 3a/1a4,;
—3KCIIEPUMEHTAILHBIMU METO/IaMU ITPOBEJICHUS OPTaHUYECKUX CUHTE30B.
—OCHOBHBIMHU METOJaMH UJIEHTU(UKALNY OPTaHUYECKUX COCIUHEHHM
—npuemMamMu 00paOdOTKH U BbIIEJICHHS CHHTE3UPOBAaHHBIX BEILIECTB,;
3HAHUSMU  OCHOBHBIX 3aKOHOB  OpraHMYeCKOW XUMHH Il COJEpKaTelIbHOMN
MHTEPIPETALNH MOTYYEHHBIX SKCIEPUMEHTAIBHBIX PE3YJIbTATOB.
3. KpaTkoe cogep:kaHue TUCHUTIIUHBI
BesomacHblie npuemsbl 1 ipaBuiia pabOThI B TAOOPATOPUH OPTaHUIECKOW XMMHH.
O6mme meTtonapl paboThl B JjabopaTopum opraHuuecko xumuu. Ilocynma, Hambosee dvacto
npuMeHsiemas B Jaboparopun. Harpeanme. Oxnaxnenue. IlepememmBanue. MeToasl
UACHTU(DUKAIIMY M OYUCTKU OpraHMYecKHUX BellecTB. MneHTuukanus opraHu4eckiux BEIIeCTB
HIOCPEACTBOM  pa3nuuHbiX BHAOB xpomatorpadpuu (TCX, xpomarorpadpuss Ha Oymare,
noHooOMeHHast xpomarorpadus, BDIKX), Temmeparypsl 1uiaBicHHsS U pedpaKTOMETPHH.
MeToap! crieKTpaTbHON UIEHTH(PHUKALINN OPTaHUUECKUX COCTUHECHUH.
[lenn u 3agauu SKCIIEPUMEHTAa B OPraHUYECKOM CHHTE3e. TeopeThdecKue OCHOBBI Mpoliecca.
Bribop ycnoBwmii peaknuu. Pacdyer cuHTe3a. OOmume mnpaBuia IMOATOTOBKH M TPOBEICHHS
cuHTe3a. Texnuka OezomacHoctu. [lpmbop mist mpoBeneHuss cuHTte3a. [IpoBemeHue ombiTa.
Kontponb 3a xogom peaknuu. Beigenenue, ouncrtka M aHanu3 npoaykTa. CUHTE3bl BEIECTB
pPa3IUYHBIX KJIACCOB OpraHWdeckux coequHeHuil. [IpoBeneHne sKCHepUMEHTANbHBIX METOOB
UCCIIE0OBAHMS PEAKLIUN.
[IpoBenenue peakiuii, IPOTEKAOIIUX IO MEXAHU3MaM:
- HyKJI€O(DUITBLHOTO 3aMEIIEHHUs] — CHHTE3 TaJIOTeHAIKAHOB;
- HYKJIEOQUIBHOTO MPUCOECTUHEHUSI — CUHTE3 CIJIOXKHBIX 3(PUpPOB KapOOHOBBIX KHUCIOT, aMUJIOB
KapOOHOBBIX KUCIIOT, a30TCOACPIKAIIUX aTbIACTUIOB U KETOHOB;

55



- DIEKTPOQWIBHOTO 3aMEIIEeHUs] B apOMAaTUYECKOM psay

OpoMupoBaHUs, CyJIb(PUPOBAHUS,
- peaKIuil TMa30TUPOBAHUS U A30COUYCTAHNUS;

- peakumii okuciaeHus (cuHTe3 armeroHa, 1,4-0€H30XHHOHA,

— peakuMu HUTPOBAHHS,

OCH30MHON KHCIIOTHI) W

BOCCTAHOBJICHHSI.
4. 0O0beM y4eOHOH JUCIHIJIMHBI
Bunpl yue6HO# paboThI B 3aueTHBIX B akanem.
eAMHUIIAX gacax

O01asi TPYA0eMKOCTh THCHUTIMHBI 110 Y4e0HOMY MJIAHY 2,0 72
AYIUTOpPHBbIE 3aHATHUS: 0,89 32
Jlexrn (JIek) - -
Ipaktuueckue 3ansarus (I13) - -
JlaGopaTtopust 0,89 32
CamocrosiTesbHas padora (CP): 1,11 40
Bu KoHTpoIsA: 3a4eT / IK3aMeH 0,0 3ayer

Bunpl yue6HO# paboThI B 3auerHBIX B actpon.

eIMHUIIAX yacax

O01masi TPyA0eMKOCTh THCIUTIMHBI 110 Y4eOHOMY TJIAHY 2,0 54
AYIUTOpPHBIE 3aHATHUS: 0,89 24
Jlexrun (JIek) - -
Ipaktuueckue 3ansarus (I13) - -
JlaGopaTtopust 0,89 24
CamocrosiTesbHas padora (CP): 1,11 30
Bu KoHTpoIsA: 3a4eT / IK3aMeH 0,0 3ayer

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«Haueprarteabnas reomerpus» (61.B.0/1.4)

1. Heap AMCHHIUIMHBI. U300paKeHHE aOCTPAKTHBIX TMPOCTPAHCTBEHHBIX MOJICICH,
COCTOSIINX U3 KOMOWHAIIMIA MPOCTEHUIITIX T€OMETPHUECKUX (DOPM U MX TPOCKIIHA Ha TUIOCKOCTH,
¥ 00paTHO MO M300PaKEHUIO Ha MJIOCKOCTH MPEACTABIATh 3aJaHHYIO (JOPMY B IIPOCTPAHCTBE.

2. B pe3yabrare wu3yYeHHs AUCHUIJIMHBI oOyyawinuiicss mo mnporpamme
0akajaBpHaTa qOJIKEH:

Ob6naoams caenyomumu obmmekynbTypasiMu (OK), obmenpodeccuonanpabivu (OITK)
u npodeccuonansHbive ([1K) komnereHImsAMI:

TOTOBHOCTBIO MPUMEHATh (DyHIIaMEHTaJIbHBIC MaTEeMaTHUECKUE, €CTECTBEHHOHAYUHBIC U
oOIIenHXeHepHbIC 3HaHUs B mpodeccruonanbhoi aesrenproctr (OITK-3);

CIIOCOOHOCTBIO COYETaTh TEOPHIO M MPAKTHKY JUIS pEIIeHHUs HHXeHepHbIX 3aaay (OITK-
4);

TOTOBHOCTBIO UCIIOJNHATH OCHOBHBIC TPEOOBAHHS JEIOMPOU3BOJICTBA MPUMEHUTEIHHO K
3aMUCsAM U TPOTOKOJIaM; O(POPMIIATh MPOCKTHYIO U pabovyr0 TEXHHUYECKYIO JOKYMCHTAIHIO B
COOTBETCTBUH ¢ HOpMATUBHBIMU JoKymMeHTamu ([TK-8);

CMOCOOHOCTBIO ~ MCHOJNB30BaTh B MPO(ECCHOHAIBHOW  JIEATCIBHOCTH  OCHOBBI
IPOCKTHUPOBAHUST TEXHOJIOTHYECKUX MPOIECCOB, Pa3pabOTKU TEXHOJIOTHUECKON JOKYMEHTAIUH,
pacyeToB W KOHCTPYMPOBAaHWS JeTajei, B TOM YHCIE C HKCIOJb30BAaHHEM CTaHIAPTHBIX
nporpamMubix cpeacts (ITK-17);

3HAMY:

- C1Oco0BI OTOOPaKEHHS TPOCTPAHCTBEHHBIX (POPM Ha TIJIOCKOCTH;

- IPaBUJIa U YCIIOBHOCTH TPH BBHITIOJHCHUHN YEPTEKEH;

- BUJIbl CHMMETPUHU TEOMETPUUYECKHUX UTYD;
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- BO3MOXXHOCTU IPUMEHEHUSI METO/I0B HAUEPTATEIbHOW F€OMETPUH IS PELLICHUS
(U3NKO-XMMHYECKHX 3a/1a4;

ymemsy:

- BBIMOJIHATD ¥ YUTATh YEPTEKHU F€OMETPUUECKUX MOJIENEN C yUeTOM JAEHCTBYIOIIUX
CTaH/apTOB;

enadems:

- cnoco0amMu ¥ IpueMaM# U300pakKeHUs IPEAMETOB Ha TIOCKOCTH.

3. Kpartkoe cofep:kaHue A CHHUILTHHBI

Mopayas 1. O6mme npaBuia BbINOJTHEHUS YePTeKe.

3nakoMcTBO ¢ ocHOBHBIMH [ OCTamu ECKJI. M300pakeHue mIoCKuX KOHTYPOB ¢
COMPSIKEHUSMHU, IEJIEHUE OKPY>KHOCTH Ha paBHBIE YaCTH, YKJIIOHBI U KOHYCHOCTH. IIpsimble 1
iockocTu. Mx n3o6paxkeHue Ha 3Mrope.

Monayasb 2. [IpoenmpoBaHue reoMeTpuYecKux QUryp.

N3o0pakeHune 3aaHHbIX TPEXMEPHBIX (GOopM Ha MIockocTH. Hanecenue ¢hopm Ha
iockocTu. M300paxkeHue Moieny Ha TPH MJIOCKOCTH U Ha OJTHY TNIOCKOCTH 110 TEKCTOBOMY
OIHCAHUIO.

Monayas 3. U300paxenns npeameros no 'OCT 2.305-2009.

[TocTpoeHrne KOHMYECKUX CEUCHUM, pa3pe3oB, aHAIN3 CJI0KHON (DOPMBI 110 peaTbHON
mozenu. [locTpoeHne muHui iepexoaa (JIMHUH MepeceyeHuns TOBEPXHOCTEH BPAIICHUS).

4. 00beM y4eOHOH JUCIHIIMHBI

Bunasr yueOHoI paboThI B 3auetHpix | B akagem.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 4,0 144
AYIUTOpPHBIE 3aHATHUS: 1,33 48
Jlexrmn (JIek) 0,44 16
Ipaktuueckue 3ansarus (I13) 0,67 24
Jlaboparopusie pabotsl (JIP) 0,22 8
CamocrosiTesbHas padora (CP): 2,67 96
Bu KoHTpoIsA: 3a4eT / 3K3aMeH 0,0 3auer ¢
OLICHKOM
Bunbr yue6HOM paboThI B 3auernbIx B actpon.
eIMHUIIAX Jacax
O01masi TPYA0eMKOCTh THCIUTIMHBI 110 Y4e0HOMY MJIAHY 4,0 108
AYIUTOpPHBIE 3aHATHUS: 1,33 36
Jlexrn (JIek) 0,44 12
Ipaktuueckue 3ansarus (I13) 0,67 18
Jlabopatopusie pabotsl (JIP) 0,22 6
CamocrosiTesibHas padora (CP): 2,67 72
Buja koHTpoOJs: 3a4eT / 3K3aMeH 0,0 3auer ¢
OLICHKOM

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«ConuajbHble acneKkTbl HaHOTexXHoJorum» (b1.B.0/1.5)

1. Heap AMCUMIUIMHBIL. TPHOOPETEHUE CTYIEHTAMU 3HAHUH B 00J1aCTH OOLIECTBEHHOTO
3HAYEHUs HAHOTEXHOJOTMM, €€ OTIENbHBIX pa3[eloB U Haubonee SpKUX JAOCTHKEHUH,
CTUMYJIHPOBaHUE HHTEpeca K OyAyIIel CreluaibHOCTH.

2. B pe3yabrare wu3yYeHHs AUCHUIJIMHBI oOyyawinuiicssi mno mnporpamme
0akajaBpHaTa q0JIKEH:
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Obnadams cnenyromumu oouiekynbTypubiMu (OK), obmienpodeccuonansusiMu (OITK)
u npodeccuonanpubivu (ITK) koMmeTeHITUAMI:

CIOCOOHOCTBIO K caMoopraHu3aiuu u camooopazosanuto (OK-7);

CIIOCOOHOCTBIO OCYIIECTBIISITH COOp JaHHBIX, W3y4aTh, aHAIM3UPOBATH W 0000IIATh
HAyYHO-TEXHUYECKYI0  HHPOpMAIMI0 IO TeMaTHUKE  HCCIeloBaHus, pa3paboTke U
UCIIOJIb30BAHUIO TEXHUYECKON JOKYMEHTAI[MM, OCHOBHBIM HOPMAaTHUBHBIM JIOKYMEHTaM I10
BOMPOCaM HHTEJUIEKTYaIbHOH COOCTBEHHOCTH, MOJTOTOBKE JOKYMEHTOB K MAaTCHTOBAHHUIO,
oopmaenuto noy-xay (ITK-2);

CIOCOOHOCTBIO HCTOJIh30BaTh HAa TMPAKTHKE COBPEMEHHBIC IMPEACTABICHUS O BIUSHUU
MHUKPO- M HaHO-CTPYKTYphl Ha CBOMCTBa MaTEpHajOB, WX B3aUMOJECHCTBUHM C OKPYKAIOIIEH
CpezoH, moJisiMu, yactuiiamu 1 usiaydenusmu ([1K-6);

3Hamy:

- HauOoJiee W3BECTHBIC THUIBI HAHOMATEPHAIOB M HAHOCTPYKTYp, HX CTPOCHHE U
OCHOBHBIE CBOMCTBA;

- HauOomee SpKHue JOCTHKCHHS B 00JIACTH HAHOTEXHOJIOTUU M XUMHUYECKONH TEXHOJIOTUU
HAaHOMAaTEepHaJoB,;

- UMEIONINeCcS Ha CETOAHSIIHUN JIeHb U BO3MOXHBIE B OyayIieM o0JIacTv MpUMEHEHUs
Pa3IUYHBIX BUJIOB HAHOCUCTEM U HAHOMATEPHAJIOB B COLMATBHO 3HAYMMBIX 00JIACTSX;

ymemy:

- BHJAETh BO3MOXHOCTM NPHUMEHEHHS HOBBIX HAHOMAaTepHaloB M HAHOCHUCTEM B
PA3TUYHBIX 00JACTSIX TEXHUKU ¥ METUIUHBI,

— OpHEHTHPOBAThCS B JUTEpaType, MOCBALUICHHOW NPUMEHEHUI0O HAHOMATEepHaJOB H
HAHOTEXHOJIOTHUH,

e1ademo.

- METOJAaMH TPEACTABICHUS CBEJICHUI O CBOMCTBAX, METOJaX MONydYeHUs U 00JacTsIx
MPUMEHEHUS HAaHOMAaTEePHAJIOB M HAHOCTPYKTYP B BUJIE YCTHBIX JOKJIAJ0B U PE3EHTALIUH.

3. KpaTkoe coaep:xkaHue TUCHUTLIUHBI

1.BBenenue. Hcrtopusi pa3BUTHS HaykKd O HaHOMaTepuaisax M HaHOTEXHOJOTHH.
IIepcniekTBEI HAHOMATEPHUATIOB.

2.YHUKaJIbHBIE CBOWCTBa HaHOMaTepuasioB. [lpumepbr pasmepHoro 3ddekra.
HanouacTuiel B OKpyXarolen cpene.

3.Pa3BuTHe METO/I0B BU3yanu3alii U aHaIM3a HAHOMaTepUasoB.

4 Opranuzanys U GUHAHCHPOBAHUE HAYYHBIX UCCIICIOBaHM. Benymue By3bl U HaydHbIC
OpraHM3al B O0O0JAaCTH HAHOTEXHOJOTMM M HaHoMmaTepuaioB. [Iporpammbl pa3BuTHS
HAHOTEXHOJIOTUU ¥ HAHOMATEPHUAJIOB.

5.YriepoaHbie HAHOMATEpPHAaIIbl - COBPEMEHHOE COCTOSIHUE U TTEPCIIEKTUBBI.

6. HaHOoTexHOMOTHY ¥ HAHOMATEPUAITBI B DJIEKTPOHHUKE.

7 Hanomenuuuua. Hanomatepuansl A CO3JaHUS  JIGKAPCTBEHHBIX  CPEJICTB.
Hanomarepuaiisl 1715 Tepanuu paka.

8. MaruutHble HaHOMaTepUaIIbl B MPOMBILIUIEHHOCTH U B OBITY.

9. KonconuaupoBaHHbIe HAHOMATEPHAIIBI ISl TEXHUKU U CTPOUTEIHCTBA

10. CoBpemeHHbBIE KOMIO3UIIMOHHBIE MAaTEPHUAIIBl 1 HAHOKOMITO3UTHI

11. HaHONOKpPHITHS ¢ YHUKAJIBHBIMU CBOHCTBaMU

12. Hanomarepuaisl Jj1isl peIIeHUs SKOJIOTHUECKUX MPOOIIEM.

4. 00beM y4eOHOH JUCHHILIMHBI

Bunpr yue6HOM paboThI B 3ayerHBIX B akazmem.
CANHHUIIax qacax
Oo6mas TpyA0eMKOCTh TUCHHILJIMHBI 10 Y4e0HOMY IJIaHy 3,0 108
AYIUTOpPHBIE 3aHATHUS: 1,33 48
Jlexiuu (JIek) 0,89 32
[Mpaktuyeckue 3ausatus (I13) 0,44 16
CamocrosiTesbHas paGora (CP): 1,67 60
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Bu KoHTpoJIs: 3a4eT / 3K3aMeH 0,0 3auer ¢
OLICHKOM
Bunst yueOHoI paboTh B 3aueTHbIX B actpon.
eIMHUIIAX qacax
OO0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 3,0 81
AYAUTOPHBIE 3aHATHUSL: 1,33 36
Jextuu (JIek) 0,89 24
[Mpaktruyeckue 3ausatus ([13) 0,44 12
CamocrosiTesbHas padora (CP): 1,67 45
Buja koHTpoJs: 3a4eT / 3K3aMeH 0,0 3auer ¢
OLICHKOM

AHHOTanus padoyeil NPOrpaMMbl JUCHHUILIMHBI
«JlomoJinuTeIbHBIE IJ1aBbl pusuku» (b1.B.0J1.6)

1. Heab QTHCHUILUIMHBI — IPUOOPETEHUE CTYJACHTAMHU 3HAHUUN 1O OCHOBHBIM pasjeiam
(GU3UKK ¥ YMEHUIO IPUMEHSTh UX B PYTUX €CTECTBEHHOHAYYHBIX JUCIUTUINHAX.

2. B pe3yabraTre wu3y4YeHUsi IUCHUILUIMHBI OOydawImiics 10 mporpaMmme
0akaJlaBpUaTa J0JIKeH:

Obnaoams cnenyromumu oouiekynbTypubiMu (OK), oGmienpodeccuonansuabiMu (OITK)
u npodeccuonanpubiMu (ITK) koMmeTeHIUAMI:

TOTOBHOCTBIO MPUMEHSATh (DYHIAaMEHTAJIbHBIC MaTEeMaTHUECKUE, €CTECTBCHHOHAYUHBIC U
oOrenHKeHepHbIe 3HaHUs B mpodeccruonanbhoi aesrenpaoct (OITK-3);

CMOCOOHOCTBIO HCIIONIb30BaTh B HCCICAOBAHHMSIX M pacyeTax 3HaHHUA O METOAax
UCCIIC/IOBaHMs, aHAIM3a, IMAarHOCTUKH W MOJCIMPOBAHUS CBOWCTB BEIICCTB (MaTepHAasoB),
(GU3NUECKUX M XUMHYECKUX TMPOIECCax, MPOTEKAIONIMX B MaTepuaiaX MPU HUX MOJyYCHHH,
obpabotke u moaudukanuu (I1K-4);

3HamMb.

- (usuyeckue OCHOBBI KBAHTOBOW CTAaTHCTHKH (HMCXOJHBIC <«0a30BBIC» IMOJIOKEHHUS,
OCHOBHBIC KBAHTOBBIC CTATUCTHUYCCKUE PACIIPEICIICHUS);

- DJIEMEHTHl 30HHOW TEOPHHM TIPU TPAKTOBKE PA3JIUYHBIX CBOWCTB METAJUIOB,
JUBJICKTPUKOB M MOJYITPOBOIHUKOB,

- 0a3oBble (DU3MYECKUE TOHATHS O KBAHTOBBIX TEOPHUSAX TEIIOEMKOCTH (Ha mpuUMepe
KPUCTATHICCKUX TEN);

- 9jeMeHThl (pu3uKku TBEPAOro Teia (MCXOHBIC MOHATHS O KpUcTawiorpaduu, THmax
KPUCTAUNTHYECKAX  CTPYKTYp;  CBEACHHUS O  SIBJIGHUM W KBAHTOBOH  TPaKTOBKE
CBEPXIPOBOAMMOCTH).

ymemb:

- TOpPUMCHATh WCXOIHBbIE (u3nyeckue (TEOpeTHYECKHUE) 3HAHHS MpPU  PEIICHUN
npohecCHOHANBHBIX 3a]1ad,;

- IPOBOJIMTH OICHOYHBIC PACYEThI U OCYIIECTBIATh (Ha Ka4eCTBEHHOM YPOBHE) aHAJNU3,
Ha0II0aEMBIX SIBIICHUIA.

61a0emy.

- HaBBIKAMU OOOCHOBAHUSI CBOUX CYXIEHUH, YTO CHOCOOCTBYET MPaBUIHLHOMY BBIOOPY
METOJMKH MTPOBOIUMOTO CTYACHTOM UCCIICTOBAHHS.

3. Kpartkoe coiep:kaHue U CHUILTAHBI

1.21eMeHTHI KBAHTOBOM CTATHCTHKH.

DeMeHThl KBAHTOBOW CTAaTUCTHUKU. KBaHTOBas CHUCTeMa W3 OJMHAKOBBIX YACTHII.
[MpuHIMT TOXIIECTBEHHOCTH OJIWHAKOBBIX dYacThll. CHUMMETpHYHBIE W HECHMMETPUYHBIC
BOJIHOBBIC (DYHKIIMH, OIMCHIBAIOIIME COCTOSIHUS TOXKIECTBEHHBIX MHKpPOYACTUIl. BO30HBI |
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depmuonsl. [Ipunnun ITaynmu. KBanToBsie craructudeckue pacmnpeaeneHus: boze-DitHmrelina u
depmu- Jlupaka. BeIposkICHHBII 37I€KTPOHHBIN T'a3 B KpUCTAUIAaX (METAJLIBI).

2. MeTajutbl, AUIJIEKTPUKH U MOJYNPOBOJIHUKH ¢ TOYKH 3PEHHS 30HHOW TEOPHH.

DOHepreTrudeckue 30HBI: cratuctuka depmu-lupaka, sHepruss Pepmu. DIEKTPOH B
NEePUOANYECKOM ToJie KprucTasuia: 23 (GeKTHBHASI Macca dJIEKTPOHA.

3. JJjieMeHThI (PU3UKHU TBEPAOTO TeJA.

dusuka TBEépmoro Ttena (DTT): ompenencHue, CBSI3b C JAPYTMMHU JAMCHUIUIMHAMH,
00BEKTHI U3YUCHUS, KPYT perntaeMbixX 3aad. CBs3b ¢ Kpuctauiorpaduen, KpucTaumiohu3nKon u
kpuctauioxumuend. KonaeHncupoBanHoe coctosaue. [logxon k omnucaHuio TBEPABIX Ted.
Crpykrypa kpuctauioB. CumMerpus U (GU3HYECKHE CBOMCTBA KPUCTAUIOB. THIIBI
KPUCTAUNTHYECKUX CTPYKTyp (00mias xapakrepuctuka). [IIOTHBIC YNAKOBKU: KyOWUecKas H
rekcaroHajgbHas (Ha KadeCTBEHHOM YypoBHe). I[loHsATHE O CBEpXIpPOBOAUMOCTH (KBAaHTOBBIC
NpEe/ICTaBICHUS Ha KAYECTBEHHOM YPOBHE).

4. 00beM y4eOHOH JUCHHIIMHBI

Bunbr yue6HOM paboThI B 3ayerHBIX B akanmem.
eIMHUIIAX Jacax
Oo6masi TpyA0eMKOCTh TUCHHIJIMHBI IO Y4e0HOMY IJIaHy 3,0 108
AYIUTOpPHBbIE 3aHATHUS: 0,89 32
Jlexrn (JIek) 0,44 16
Ipaktuueckue 3ansarus (I13) 0,45 16
CamocrosiTesbHas padora (CP): 1,11 40
Buja koHTpoOas: 3a4eT / 3K3aMeH 1,0 IK3aMeH
(36)
Bunst yueOHoI paboThI B 3aueTHbIX B actpon.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 3,0 81
AYAUTOPHBIE 3aHATHUS: 0,89 24
Jextuu (JIek) 0,44 12
[Mpaktuyeckue 3ausatus ([13) 0,45 12
CamocrosiTesibHas padora (CP): 1,11 30
Bu KoHTpoIs: 3a4eT / 3K3aMeH 1,0 IK3aMeH
(27)

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«AHAJIMTHYECKAsA XUMHUSA U QU3UKO-XHUMHYECKHe MeTOAbl AHAIU3A JAJIs
MaTepHaJoBedeHus U TexHoJornu matepuaios» (61.B.O/.7)

1. Heap AMCOMILVIMHBI TPHOOPETEHNE 00YJAIOIIMMHUCS 3HaHUN 110 OCHOBHBIM I'pyIIam
METOJIOB XUMHUYECKOI0 aHaln3a, Hauboliee MIUPOKO MPUMEHSEMBIX B MPOMBINUICHHOCTH U
HCCJIEIOBATENbCKOM paboTe, a TakyKe KOMIIETEHIIUH, He0OXOJUMBIX XUMHKAM-TEXHOJIOTaM BCeX
CIEIMAILHOCTEH JIsl pEIICHUs KOHKPETHBIX 3a/1a4 XUMUYECKOTO aHaTTN3a.

2. B pe3yabrare wu3yYeHHs AUCHUIVIMHBI oOyyawinuiicss mo mnporpamme
0akajaBpHaTa q0JIKEH:

Ob6naoams caenyromumu oomekynpTypubiMu (OK), ob6mienpodeccronansuasiMu (OITK)
u npodeccuonanbHbivu ([1K) koMmnereHImsAMI:

CIOCOOHOCTBIO UCIOJIb30BaTh B MPO(ECCHOHANBHON AeATeIbHOCTH 3HAHUA O TIOIX0axX U
METOJIaX TOJIYYCHHS DPE3yIbTaTOB B TEOPETHUECKUX W OIKCIEPHUMEHTAIBHBIX HCCIETOBAHMIIX
(OIIK-2);

TOTOBHOCTHIO TIPUMEHATh (PYHIAMEHTAIBHBIE MATEMAaTUYECKUE, ECTECTBEHHOHAYYHBIC U
oOrenHKeHepHbIe 3HaHUs B mpodeccronanbhoi aesrenproct (OITK-3);
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3HamMb.

OCHOBHBIE€ TOHATHUS, TEPMUHBI, METOJbl U MPHUEMBI KAYECTBEHHOTO U KOJIMYECTBEHHOTO
XUMHUYECKOTO aHAJIM3a, TEOPUI0 XUMHYECKHX M (PU3NKO-XHUMHUYECKUX METO/JO0B aHAIIN3a,
MIPUHITUTIBEI pa0OTHI OCHOBHBIX TPHUOOPOB B (PU3UKO-XUMHYECKUX METO/IaX;

ymemn.

MPUMEHSTh IPUOOPETECHHBIE MTPAKTUUYECKHE HABBIKM B MPOPECCUOHATBHON NeSTEIIbHOCTH
JUISL peLlICHUs] KOHKPETHBIX 3aj/lay; BIAJACTh. MOHMMaHUEM IeJeil U aJlTOPUTMOB XUMUUYECKOTO
aHaJIM3a, croco0aMu peleHus] aHAIUTUYECKUX 3a/1a4, OLIEHKONH BO3MOXKHOCTEH Ka)/I0ro MeToa
aHajan3a, OCHOBAaMHU METPOJIOTMUECKOW OIEHKH PEe3yJbTaTOB KOJUYECTBEHHOTO XUMHUYECKOTO
aHaIu3a;

enademy:

NOHMMAaHUEM IeJied W aNrOpUTMOB XHMMHMYECKOTO aHalu3a, Croco0aMu peuieHHs
AQHAJTUTUYECKUX 3a/lay, OICHKOM BO3MOXKXHOCTEH KaXJOro METOJa aHaliu3a, OCHOBaMU
METPOJIOTHYECKOW OLIEHKH Pe3yJIbTaTOB KOJIMYECTBEHHOIO XUMHYECKOr0 aHAJIN3a,

umems npedcmasienue

O €IWHOM JIOTMKE XUMHUYECKOro aHaju3a, O MHOroo0pa3uud METOJI0OB XMMHUYECKOTO
aHaJIM3a U 0 KOHTPOJIE KaYeCTBa PE3yJIbTATOB KOJMYECTBEHHOIO XUMUYECKOTO aHAIN3a.

3. KpaTkoe cogep:kaHue TUCHUTIUHBI

Beenenue. Ilonstue 00 aHanmutuueckoit xumum (AX) Kak O CcHUCTeMe 3HAHWI,
MO3BOJISIIONIECH YCTAaHOBUTh KAaY€CTBEHHBIM M KOJMYECTBEHHBIM COCTaB BemiecTBa. 3amaun AX.
AHaTUTHYECKUN CHUTHAT KaK HOCUTENh KAYECTBEHHOW M KOJIMYECTBEHHOW HH(popMaruu 00
o0bekTe aHanmm3a. I[lonstHe o mpobOoorOope m mpobomoaroroBke. OCHOBHBIE TpeOOBaHUSA,
NpEAbSBISIEMbIE K METOJaM XHMHYECKOTO aHaiu3a. YCJIOBUS BBIIIOJIHEHUS OIPEIACICHHM.
AHanutuueckas (opma, aHaTUTHYECKHE MPU3HAKU. AHATMTHYECKHE KJIacCU(PUKALUKU KaTHOHOB
Y aHUOHOB.

Cucrematnueckuii u JpoOHbIN  aHanu3. COBpPEMEHHBIE METOIbl HACHTH(UKAIINT
AJIEMEHTOB M cOeUHEHUN. OpraHnuecKue aHATUTHYECKUE PEareHThl B aHAIN3€ HEOPraHUUECKUX
BelecTB. PaBHOBeCHs B aHAJIMTHYECKUX T'OMOI€HHBIX M I€TEpPOreHHbIX cucremax. OCHOBHBIE
TUNBl peakiuii, nmpuMeHsieMbix B AX (KHCIIOTHO-OCHOBHOE B3aWMOJICHCTBHE, OKHUCIICHHUE-
BOCCTAHOBJICHHE, KOMIUIEKCOO0pa3oBanue, ocaxaeHue). Onucanne paBHOBECHS aHATUTHYCCKUX
peakIuii ¢ MOMOIIbI0 KOHCTAHT paBHOBECHs. YUeT MOOOYHBIX peakUuil ¢ OMOIIBIO anmapaTa
YCIIOBHBIX KOHCTaHT paBHOBecHs. lICIoOnb30BaHHE YCIOBHBIX KOHCTAHT DPAaBHOBECUS JJIA
ONTUMU3ALMKI AHATUTUYECKUX PEAKIHMN U MPAKTUYECKUX YCIOBUM UX BbINOTHEHUS. OCHOBBI
METO/JI0B KOJMYECTBEHHOTO XHWMHYECKOrOo aHaiau3a. MeToapl KOJIMYECTBEHHOIO aHajau3a.
TpeOoBanusi, TPEIBSIBISIEMbIE K XUMHUYECKUM PEAKIUSAM, HCIOIB3YEMBIM B XHMHYECKOM
aHaiau3e. OTambl KOJIMYECTBEHHOro aHanu3a. [loHsATHe O TrpaBUMETPUYECKOM aHaIU3e.
Teopernueckre OCHOBBI TUTPUMETPUYECKOro aHanus3a. I[lpuwembl TuTpoBanus. Pacuersl B
TUTpUMETpHUH. ['paduueckoe oToOpaxkeHue nporecca TUTpoBaHus. CKauoOK TUTPOBAHUSA, TOUKA
HKBUBAJIECHTHOCTH, KOHEUHAas TOYKA TUTpoBaHUs. [lepBuuHbIe U BTOpUYHbBIE CTaHAAPTHI. MeTo
KHCJIOTHO-OCHOBHOTO TUTPOBaHUSA. BbIOOp KHCIOTHO-OCHOBHOTO HHAMKaTopa. Ilpumepsl
onpeneneHuid. MeToabl OKUCIUTENbHO-BOCCTAHOBUTENBHOTO TUTpOBaHUS. OKHUCIUTEIBHO-
BOCCTAHOBUTEIbHBIN MOTEeHIMAI. PaKTOPHI, BIUAIONIME HA €r0 BeIWYuHy. Y paBHeHue HepHcra.

epmanranatomerpus. Momomerpus. OnTuMu3anus YCIOBHil ompeneneHus. Metox
KOMIUIEKCOHOMETPUYECKOT0 TUTpoBaHMsl. (OCOOEHHOCTH peakluid KOMIUIEKCOOOpa3oBaHuUs
(xematooOpazoBanusi) wuoHOB MeTauioB ¢ DJ[TA. Bpibop onTHUManbHBIX  yCIOBUH
KOMIUIEKCOHOMETPUYECKOTO  TUTPOBaHWsA.  TUTpOBaHME IO  METOAY  OCAXKICHUA.
Mertpoiniornuueckasi OLEHKa pe3yiabTaTOB aHanu3a. WHIWKaTOpHblE U HMHCTPYMEHTAIbHBIC
CIoCOObl YCTAaHOBJICHUS TOUEK SKBUBAJIEHTHOCTH.

BBenenue B Gusnko-xumuyeckre (MHCTPYMEHTAIbHBIC) METOABI XMMUYECKOTO aHAIN3a
(MUMXA-®XMA). Knaccuduramnus (HU3NKO-XUMHUSCKUX METOIOB aHaIN3a. AHAIUTHYSCKUN
curHan kak wuH(popmartuBHas QYHKIUS COCTaBa BellecTBa. MeTOAbl KOJUYECTBEHHBIX
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m3Mepenuit. B DOXMA, uX XapakTepuCTHKA. AHAIUTUYECKUE U  METPOJIOIMYECKHE
XapaKTEPUCTUKN METOJUK ONPEICIICHUS.
4. 00beM y4eOHOH JUCHUILIMHBI

Bunst yueOHoI paboTh B 3auetHpix | B akagem.
eIMHUIIAX qacax
OO0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 4,0 144
AYAUTOPHBIE 3aHATHUS: 1,78 64
Jlexru (JIek) 0,45 16
JlaGopaTopHbie pabOTHI 1,33 48
CamocrosiTebHas padora (CP): 2,22 80
Buj KoHTpoIs: 3a4eT / 3K3aMeH 0,0 3auder ¢
OLICHKOM
Bunbr yue6HOM paboThI B 3auernbIx B actpon.
eMHUIIAX Jacax
O01masi TPyA0eMKOCTh THCIUTIMHBI 110 Y4e0HOMY TJIAHY 4,0 108
AYAUTOPHBbIE 3aHATHS: 1,78 48
Jlexrn (JIek) 0,45 12
JlaGopaTopHbie pabOTHI 1,33 36
CamocrosiTesbHas padora (CP): 2,22 60
Bu KoHTpoJIs: 3a4eT / 3K3aMeH 0,0 3auer ¢
OLICHKOM

AHHOTaNuUA padoyeil MPOrpaMmbl AU CHUNIMHBI
«®u3nKa KOHAeHCHpPoBaHHOTO cocTosiHus (B1.B.O/1.8)

1. Heap AMCHMIUIMHBI - TPUOOpPETEHUE CTYJICHTaMU 3HAHWW 110 OCHOBHBIM pa3jeiiam
(GUBHUKY U YMEHHIO TIPUMEHSThH UX B PYTUX €CTECTBEHHOHAYYHBIX TUCIUTUITMHAX.

2. B pe3yabrare wu3yYeHHs AUCHUIVIMHBI oOyyawinuiicss mo mnporpamme
0akajaBpHaTa q0JIKEH:

Obnaoams cnenyromumu  o6mekyasTypabiMa  (OK), ob6menpodeccnonansasivu  (OIIK) u
npodeccuonanbHbiMu ([TK) KOMIeTeHITUAMIU

CTIIOCOOHOCTBIO MCIIOJIB30BaTh B MPO(ECCHOHATBHOM ESTETFHOCTH 3HAHUS O IMOAX0aX U
METOJIaX TOJYYCHHS DPE3yJIbTaTOB B TEOPETHUECKUX W OIKCIEPUMEHTAIBHBIX HCCIETOBAHMIIX
(OIIK-2);

TOTOBHOCTBIO TIPUMEHATh (PYHIAMEHTAIBLHBIE MATEMAaTUYECKUE, ECTECTBCHHOHAYYHBIC U
oOrenHKeHepHbIe 3HaHUs B mpodeccronanbhoi aesrenpaoct (OITK-3);

CIIOCOOHOCTBIO HCIONB30BAaTh B HCCICNOBAHMSIX W pacyeTax B3HAHHUA O METOoAax
UCCIIe/IOBaHMs, aHAIM3a, IMAarHOCTUKU W MOJCIMPOBAHUS CBOWCTB BEIICCTB (MaTepHasoB),
(GU3NYECKUX M XUMHYECKUX IPOIECCcax, MPOTEKAIONIMX B MaTepualiaX NMpU UX MOTyYCHHH,
obpabortke u moaudukanuu (I1K-4);

3Hamb.

- OCHOBBI (PM3UKH KOHJICHCUPOBAHHOTO COCTOSIHHUS;

- cMbIc (DyHIAMEHTaJIbHBIX (PU3UYECKUX 3aKOHOB, TPUHIUIIOB W IOCTYJIATOB; HX
(GbOpMYITUPOBKH M TPAHULIBEI TPUMEHUMOCTH,

- CBSI3b IIUPOKOTO Kpyra (U3NYECKHUX SBICHHU ¢ (yHIAMEHTAILHBIMU TMPUHIMIIAMHU U
3aKOHaMH (pHU3UKH,

- OCHOBHBIE METOJIbI PEIICHHS 33/1a4 TI0 OTMCAHHIO (PU3HUYECKUX SBICHUH;

- METOJIbI 00pabOTKH Pe3yNbTaTOB (PU3MUECKOTO IKCIICPUMEHTA,
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ymemn.

- IPUMEHATh TEOPETHUYECKUE 3HAHUS U IKCIEPUMEHTAIBHBIE METO/IBI UCCIEIOBAHUS IPU
penieHnu mpodecCHOHANBHBIX 3a7ad;

- POBOJUTH Pacu€Thl, OCYIIECTBISATh aHAU3 U Ha OCHOBE ATOTO JeNaTh 000CHOBaHHbBIE
BBIBOJIBI;

- aHaJIM3UPOBATh PE3YJIbTAThl HAOMIOACHUN U SKCIIEPUMEHTOB C IPUMEHEHNEM OCHOBHBIX
3aKOHOB U TPUHIIUIIOB (PU3UKH;

- ONpeneNsaTh XapakTep (PU3NYECKUX MPOILECCOB MO KOMIUIEKCY 3KCHEPUMEHTaIbHOU
UH(OPMALIMU TIPU TIOMOIIN TpadUKOB, TAOIHII U YpaBHEHUH;

- MIPEACTABIATH 00PaOOTAHHYIO PKCIIEPUMEHTAIBHYIO U TEOPETUYECKYIO0 MH(POpMAIIHIO B
YCTHOW M MHCBMEHHOH (OopME, B TOM UHUCIIE C UCTIOIB30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJOTHUH,

enadems.

- HaBBIKaMHU pabOThI C MUPOKUM KPYroM (pu3ndecKux mpruOOpOB U 000pyA0BaHUS;

- HaBbIKaMU 000CHOBAHUS CBOMX CYXKJIEHUH M BBIOOpA METO/1a UCCIICIOBAHUSI.

3. KpaTkoe coaep:kaHue TUCHUTIUHBI

1.Bgenenue.

HeoOxonuMocTh KBAaHTOBOTO IMOAXOJa MPU H3YYEHHHM (U3UKU KOHJECHCHPOBAHHOTO
COCTOSIHUSL.

2.2neMeHThI KpucTayiorpaduu.

Tunel CUMMETPpUM B KPUCTAIIMYECKUX CTPYKTYpax U UX PACIpEENICHHE 110 CUHTOHUIM
(uamexcel  Musiepa).  AHH30TPONHS KPHCTAUIMYECKUX CBOUCTB  (KUIKHE KPHCTAJLIbI,
noaumepsl). Kiaccudukarus TBEPIBIX TEJ MO XapaKTePy CUJ CBSI3U M THUIIAM KPUCTALTHUECKUX
cTpykTyp. Ilepuonnyeckue GyHKIUU ISl TPAHCISIIMOHHBIX BeKTOpoB. OOpaTHast peméTka u eé
CBOWCTBA, OOBEM DIEMEHTApHOH sA4YeWKkH oOpaTHOW peméTku. 3O0HBI bpunntosHa.
HecoBepmieHCTBO ¥ AedEKThl KPUCTALIMYECKON peméTku. TeruioBele W paaualiiOHHBIC
nedeKThI, TUCIOKAIINH.

3. DNeMEeHThI CTaTUCTUYECKON (DPU3UKU KOHJIEHCUPOBAHHOTO COCTOSIHHUS.

TepMoauHaMUUECKMI W CTATUCTUYECKUM  IOAXOAbI B HW3YYEHUUM  COCTOSHUM
MaKpOCHUCTEM. OJIEMEHThl TEOPHH YIPYrOCTH, TEH30pbl nedopMmanuii W HaNpsOKCHUM.
BripokaeHHbIE M HEBBIPOKIACHHBIE KOJUIEKTHUBBI, MX CBSI3b C KJIACCUYECKOW M KBAHTOBOM
CTATUCTUKOW. YMcla KBAaHTOBBIX COCTOSIHUM JUIsi MHKpodacTuil. Mojaens ra3a CBOOOIHBIX W
HE3aBHCHUMBIX JJIEKTPOHOB M 0030HOB. BrusHue temmeparypsl Ha pacrpenencHue Depmu-
Hupaka. Breipoxnennsie @epmu u bosze rasel. Kinaccuueckme W KBAHTOBBIE JKHUIKOCTH.
CBepxTekyuecTh. [IpaBuia  CTaTUCTHUYECKOTO  yCpeAHEHHS  (PU3UYECKMX BEIHYUH B
KJIACCHYECKON M KBAaHTOBBIX cTaTucTukax. @opmyina [lnanka aiig 4€pHOro U3mydeHus.

4 3oHHas Teopus TBEPABIX TEINl.

VpaBuenue Illpegunrepa B nepuoguyeckoM mnoteHuuane. DyHkiuu  bioxa.
DHEpPreTUYeCKUid CIEKTp JJIEKTPOHOB B KpHUCTauie. ODHEprusi U NoBepxXHOCTh Depmu.
OddexTuBHas Macca AJIEKTPOHOB M JABIPOK B BAJICHTHON 30HE MOJYNPOBOIHUKA.
JucniepcuoHHble 3aKOHBI. MeTalibl, OIYNPOBOAHUKH, JUIICKTPUKUA C TOUYKU 3PEHUS 30HHOU
TEOPHH.

5. DneMeHTapHbIe BO30YKICHUS B TBEPABIX TEJaX.

Knaccudukanus snemeHTapHbIX BO30YyXAeHUN B KpucTauiax. KoHuenus KBa3uyacTHil.
Bpemst u3HHM 3neMEHTapHBIX BO30YKIeHUH: (DOHOHOB, IJIA3MOHOB, SKCUTOHOB, MarHOHOB U
noysipoHoB. [1ma3mennpie Konebanus u ma3MoHbl. CKUHAD(DEKT.

6./luHaMuKa KpUCTAIIIMYECKON PEIIETKH.

KBanTOBBII XapakTep KojieOaHWUW KpUCTAUIMYECKOW peméTku. MMmmynbe U sHeprus
¢ononoB. Heynpyroe paccesnue (OTOHOB, PEHTTCHOBCKUX JIy4yel 1 HEUTpPOHOB Ha (POHOHAX.
Kone6anus B pemérke, COCTOAIICH U3 OAMHAKOBBIX aTOMOB.

Pemérka ¢ AByMs pas3iM4YHBIMM aTOMaMH B KPUCTAJUIMYECKOW IPUMUTHUBHOM SYCHKE.
®dopmymna [lnanka ayis GOHOHOB.

63



7. TenoBble CBOMCTBA KOHJIEHCUPOBAHHBIX CpE.

Tennoémkocts TBEpIOro Tena. O0nacTu HU3KUX U BBICOKUX TemrepaTyp. TemnoéMKoCTh
AJIEKTPOHHOI0 Ta3a. AHrapMOHHUYECKHE B3aMMOJICUCTBHUS B KpUCTaLiax. TermionpoBOJHOCTh
TBEPABIX Tei. TermoBoe conporuBieHue peméTku. [Iporeccrr nmepedpoca. JledexTsr pemérku u
UX BIMSHUE HAa TEIUIONPOBOAHOCTh. TEIUIONMPOBOAHOCTh JUANICKTPUKOB  (pemérodnas
TETJIONMPOBOAHOCTE). TEMIONPOBOAHOCT, METAJUIOB M CIJIABOB B OOJIACTH BBICOKMX U HH3KHX
TEeMIIepaTyp.

8.DnexTpuiecKkue CBONCTBAa KOHIEHCUPOBAHHBIX CPEI.

PaBHOBecHOE COCTOSIHME JJIEKTPOHHOTO ra3a B IPOBOAHHKE. Jpeild IeKTpOHOB MOJ
JeICTBHEM BHEUIHErO AJIEKTpUdeckoro noisi. BpeMs penakcainuu u JuiHa cBOOOJHOTO mpodera
AJIIEKTPOHOB. DJIEKTPONPOBOJHOCTh HEBBIPOKICHHOTO M BBIPOXKACHHOTO AJIEKTPOHHOIO Ta30B.
3aBUCUMOCTD MOJBHKHOCTH HOCUTENEH 3apsAia OT TEMIIEPATypbl. DIEKTPOIPOBOIHOCTh YUCTHIX
METAJIOB. JIEKTPONPOBOJAHOCTh METAJUIMYECKUX CIUJIABOB. SIBJIEHHE CBEPXIPOBOJAUMOCTH.
[I{enn »HEPreTHYECKOro CHEKTpa 3JIEKTPOHOB IPOBOJMMOCTHM B CBEPXIPOBOAHMKE. Teopus
cBepxmpoBoaumocti bapauna-Kynepa-Ilpuddepa (BKLI-reopus). Ob6pa3zoBaHue IEKTPOHHBIX
nap Kynepa. BinusiHue BHEIIHMX TOJIEW HAa CBEPXIPOBOJIAIIECE COCTOSIHUE MPOBOJHUKA. Teopust
I'mu3Oypra-Jlannay. KsanroBanue noroka B cBepxnpoBogHukax. I dext [xozedcona.

9. MarauTHbIE CBOMCTBA KOHJCHCUPOBAHHBIX CPEI_.

MarautHoe mojJe B MarHeTukax .MarHuTHBIe  CBOicTBa atoMoB. OpOUTANIbHBEIH,
CIIMHOBOM W  pEe3yNbTUPYIOLIMA MAarHATHBIE MOMEHTBl aTOMOB, MX KBAaHTOBAHHE.
Knaccudpukanuss MarHUTHBIX MarepwaiioB. JnamarHeTusMm, WHIYIUPOBAHHBI MarHUTHBINA
MOMEHT aroma. MaruuTHas BOCHPUUMYHUBOCTh JUANIEKTPUKOB. KBaHTOBas pupoa
napamarderu3ma. [lapamaraeTusm 37eKTpoHHOTO ra3za. KBanToBas mpuponaa ¢peppomMarHeTusma,
criiHOBBIE BOJHBI. OOMEHHOE B3ammojelcTBe W (peppomarHeTusM. [[omMeHHass CTPyKTypa
(deppoMarHuTHBIX Tell. AHTU(EPPO-MarHeTU3M U PEeppUTHI.

10. 3axntoueHue.

Tennenuu pa3BUTHS U IPOOIEMbI PU3UKH KOHJICHCHPOBAHHOTO COCTOSHUSI.

4. O0beM y4eOHOH JUCHHIINHBI

Bunbt yueOHO pabOThI B 3auerHBIX B akanmem.
eIMHUIIAX qacax
Oo0mas TpyA0eMKOCTh TUCHHUILJIMHBI 10 Y4e0HOMY MJIaHY 5,0 180
AYAUTOPHBIE 3aHATHS: 2,22 80
Jlexrmn (JIek) 0,89 32
Ipaktuueckue 3ansarus (I13) 0,44 16
JlaGopaTopHbie pabOTHI 0,89 32
CamocrosiTesibHast padora (CP): 2,78 100
Bu KoHTpoIsA: 3a4eT / 3K3aMeH 0,0 3auer ¢
OLICHKOM
Bunbr yue6HOM paboThI B 3auernbIX B actpon.
eIMHUIIAX Jacax
OO01masi TPYA0eMKOCTh THCIUTIMHBI 110 Y4eOHOMY MJIAHY 5,0 135
AYAUTOPHBbIE 3aHATHS: 2,22 60
Jlexrn (JIek) 0,89 24
IMpaktuueckue 3ansarus (I13) 0,44 12
JlaGopaTopHbie pabOTHI 0,89 24
CamocrosiTesbHas padora (CP): 2,78 75
Buja koHTpoOJs: 3a4eT / 3K3aMeH 0,0 3auer ¢
OLIEHKOM
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AHHOTanus padoyeil NPOrpaMMbl JUCHHUILJIMHBI
«JlaGopaTropHbie padoTnl o puznyeckoii xumuu» (61.B.0J1.9)

1. Hesb AUCHUMIUHBI — O3HAKOMHUTHh M PACKPBITh BO3MOKHOCTH OCHOBHBIX 0a30BBIX
IKCIEPUMEHTAIBHBIX METOJO0B (DU3MYECKONW XWMHUHM, HAy4YWTh CTYJICHTa BUACTH O0JAacTH H
npeenbl MPUMEHEHUsST 3TUX METOJIOB HMCCIEIOBaHUS, YETKO MOHUMATh WX MPUHIMITHATILHBIC
BO3MOXXHOCTH W OTPaHUYEHUS TPH PEIICHIUH KOHKPETHBIX SKCIIEPUMEHTABHBIX 3a/1a4.

2. B pe3yabTtare wu3yYyeHHs IUCHUIUVIMHBI O0y4YalUIWiicsi MO mporpamme
0akaJiaBpUaTa J10JIKeH:

Obnadoams cnenyromumu oouiekynbTypusiMu (OK), obmienpodeccuonansuasiMu (OITK)
u npodeccuonanpubiMu (ITK) koMIeTeHITUAMI:

CIIOCOOHOCTBIO UCIIOJIB30BATh B MPOJECCHOHANBHON IeITeTbHOCTH 3HAHUS O TIOX0aX U
METOAaxX TOJIYYCHHUS PE3YJbTaTOB B TEOPETHUECKUX M SKCIEPUMEHTAIBHBIX HCCIICIOBaHUSIX
(OIIK-2);

TOTOBHOCTBIO MPUMEHATh (DyHIAaMEHTaIbHBIC MaTEeMaTHUECKUE, €CTECTBCHHOHAYUHBIC U
oOrIenHXeHepHbIe 3HaHUs B mpodeccronanbhoi aesrenproctu (OITK-3);

CIIOCOOHOCTBIO HCIIONIb30BaTh B HCCIEAOBAHHMSX M pacyeTax 3HaHHA O METOAax
UCCIIC/IOBaHMS, aHAJIN3a, JUATHOCTUKH M MOJICIIMPOBAHHS CBOMCTB BEIISCTB (MaTepHAIIOB),
(GU3NYECKUX M XUMHYECKUX TIPOIECCcax, MPOTEKAIONINX B MaTepuayiaX NMpU HUX MOTyYCHHH,
obpabortke u moaudukanuu (I1K-4);

3HamMb.

- IPUHIUI PaOOTHI U CXEMBI HCIIOIh3YEMbIX U3MEPUTEIHHBIX YCTAHOBOK;

- BO3MOXHOCTH METOZOB CIEKTPOXMMHHU JUISI TPOBEACHUS KAYECTBEHHOTO U
KOJIMYECTBEHHOTO aHAllM3a XUMUYECKUX CHCTEM, ONPEICICHUS TEPMOJNHAMUYECKUX CBOWCTB
XUMHYECKHX BEIIECTB;

- KOHAYKTOMETPUYECKHH M  TOTCHIMOMETPHUYECKHA  METOAbl  HAXOXKJICHUS
TEPMOJMHAMHYCCKAX  XAPAKTEPHCTHK  DJCKTPOIUTOB  (AKTMBHOCTEW W KO3 (HUIIMEHTOB
AKTUBHOCTH, KOHCTAHTBI JIUCCOLUAIINH, TSPMOTUHAMUYCCKUX XapPAKTEPUCTUK PEAKIINH);

- (PM3UKO-XUMHUYECKUE METOJIbI MCCICIOBAaHUS U aHann3a (a30BBIX PABHOBECHH B OJTHO-
¥ MHOTOKOMITOHEHTHBIX CHCTEMaX, MyTH MOCTPOCHHsI (Pa30BBIX TUArPaMM COCTOSHHUS,

- DKCHEPUMEHTAJIbHBIC METOJbI M3YyUCHHS] KHHETUKH XUMHYECKUX PEaKIHH, CIIOCOOBI
oTpesieNieHUs] KOHCTAaHT CKOPOCTEH U MOPSAKAa XUMUYECKUX PEaKIUid, TOXO0IbI K YCTAHOBJICHHUIO
JVMMHTHUPYIOIIEH CTaINH PEAKIIMHA U YCTAHOBIICHUIO MEXaHH3Ma e¢ MPOTEKaHus,

- KaJOPUMETPUYECKUE METOJbI OIpPEACTCHHS TEIUIOEMKOCTH, TEIJIOBBIX A(P(HEKTOB U
JIPYTUX TEPMOXUMHYECKUX CBOMCTB U3y4aeMbIX 00BEKTOB;

ymemb:

- TPUMEHSTHh TEOPETHUYECKUE 3HAHUS W OKCIECPUMEHTAIbHBIE METOIbl HCCIICIOBAHUS
(¢u3nUecKoil XMMHUK TIPU peIIeHUH NMPo(eCcCHOHANBHBIX 33/1a4;

- chopmymupoBate mpoOIEMy U OOOCHOBATH BBIOOpP AKCIEPUMEHTAIBHOTO METO/Aa
WCCJICIOBAHMSI, IOCTABUTH LIETTU U 33/1a4U K HAMETUTH MYTH UX JOCTUKCHHS;

- TIPOBECTH MATEMATHYECKyI0 OOpabOTKYy SKCHEPHUMEHTAIBHBIX JIaHHBIX Ha 0ase
TEOPETUYECKHUX 3HAHUN 10 (PU3UYECKON XUMUHU;

- TPEICTAaBIATh JAHHBIE JIA0OPAaTOPHOTO HWCCIENOBaHUsA B rpaduyeckor dopme u Ha
OCHOBE TIONYYEHHBIX 3aBUCUMOCTEH OIPEAEINSATh COOTBETCTBYIOIIUE TEPMOJUHAMHUYECKHE U
KAHETHYECKUE XaPaKTEPUCTHKN XUMHUECKOW CUCTEMBI U XUMHYECKOTO TPOIiecca,;

- TNPOBOJUTH AHANU3 W KPUTUYECKH OIEHUBATh IOJyYCHHBIC IKCIEPUMEHTAJIbHBIC
JlaHHBIE, 0000IaTh U JeNIaTh 000CHOBAHHBIC BHIBOBI HA 0a3e MPOBEAEHHBIX OMBITOB;

enademy:

- KOMIUIEKCOM COBPEMEHHBIX JKCIIEPUMEHTAIBHBIX METOJOB (PU3MUYECKOW XMMHUU IS
pelIeHNs KOHKPETHBIX MCCIIEI0BATENbCKUX 3a/1a4;

- DKCTIEPUMEHTAIBHBIMH METO/IaMHU HUCCIICIOBAHUSI COCTOSHHSI XHMUYECKOTO PaBHOBECHS
¥ KHHETUKU XUMHYECKOTO MpoIiecca.
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- mpueMamM# 00paOOTKH MOTyYEHHBIX OMBITHBIX TaHHBIX IS BBISBICHUS U YCTAaHOBIICHUS
B3aMMOCBSA3€H MeXIy TEepMOAMHAMHYECKUMH CBOWCTBaMHU M (U3MYECKUMHU IapaMeTpaMu
npolecca,

- 3HAHMUSIMHM OCHOBHBIX 3aKOHOB (U3WYECKOM XUMHH JUId
MHTEPIPETALNH MOTY4YEHHBIX SKCIIEPUMEHTAIBHBIX PE3YJILTATOB.

3. KpaTkoe cogep:kaHue TUCHUTIUHBI

[Ipumenenne MeTOAOB  (DU3HKO-XMMHYECKOTO HCCIEHOBAaHUS IS
TEPMOJMHAMHYECKUX U KHHETHUYECKUX XapaKTePUCTUK XUMUYECKUX CUCTEM.

CnekTpoxuMn4yecKue MeToAbl HcciaedoBaHusi. KadecTBeHHBbI aHanM3 BelleCcTBa
(ompeneneHue MEXBSIICPHBIX PACCTOSHHUNA, MOMEHTOB HWHEPHHMH MoJekyn). OmpenencHue
KOJIMYCCTBEHHBIX ~ XAPAKTEPUCTHK (CTEMEHHM JUCCOLMAIlMM W KOHCTAHTBI JTUCCOIUAINU
JJIEKTPOJIUTOB, TEIJIOEMKOCTH BEIIIECTBA).

DJIeKTPOXMMHUYECKHEe MeToAbl HucciaenoBanusa. Konaykromerpusi. OrnpeneneHue
KOHCTaHTBl JMCCOIMAIMM C€JIa00Tro DSJEKTPOJUTa, CTENeHH IUCCOLMALIUU, 3IIEKTPUUYECKON
NPOBOAMMOCTH  TMPU  OSCKOHEYHOM  pa30aBICHUM  KOHAYKTOMETPUYECKUM  METOIOM.
[Torenunometpus. OmnpeneneHue TEPMOIUHAMUYECKHX XAPAKTEPUCTUK XUMHYECKON peakluu
(ArH®, ArG°, ArS’), Temneparyproro koddpduuuenta IJC ( dE’/T ), crangaprroit DJC ( E®),
U3y4eHUE BIUSHUS 100aBOK Ha MOTEHLIMAN JEKTPOa.

da3oBoe paBHOBecHE B OJHOKOMIOHEHTHBIX cHcTeMaX. ®OU3HKO-XUMHYECKHUI
aHaam3. l3yyeHue 3aBUCUMOCTH CBOMCTB CHCTEMBI OT €€ cocraBa. KpHBbIE OXJIaXKICHHUS.
Ornpenenenne coctaBa 3BTEKTHUECKOW cMecu. [locTpoeHue nuarpamMm KUIEHUS U AUArpaMm
IUTABKOCTH JJi1 OWHapHbIX cucteM. OrpaHu4eHHas pPAacTBOPUMOCTh B TPEXKOMITOHEHTHBIX

COZIEPIKATEIIHHOMN

onpeneaeHus

CHUCTEMaAX.

Xumnueckoe paBHoBecue. OnpeeneHHe KOHCTaHTbl XHMHYECKOTO pPAaBHOBECHS U
TEIUIOBOTO (P PeKTa XUMUYECKON peakIlui Ha IpuMepe peakiuil pa3iokKeHusl.

Tepmoxumus. Kanopumerpus. Onpenenenue TETUIOEMKOCTH BEIIIECTB
KaJOPUMETPUICCKUM METOIOM.
4. 00beM y4eOHOH JUCHHIIMHBI
Bunbt yueOHO pabOThI B 3auerHBIX B akanmem.
eIMHUIIAX qacax
Oo0mas TpyA0eMKOCTh TUCHHUILJIMHBI 10 Y4e0HOMY MJIaHY 3,0 108
AYIUTOpPHBIE 3aHATHUS: 0,89 32
Jlexrmn (JIek) 0 0
Ipaktuueckue 3ansarus (I13) 0 0
JlaGopaTopHbie pabOTHI 0,89 32
CamocrosiTesibHast padora (CP): 2,11 76
Bu KoHTpoIsA: 3a4eT / IK3aMeH 0,0 3ayer
Bunast yueOHoI paboThI B 3aueTHbIX B actpon.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 3,0 81
AYAUTOPHBIE 3aHATHUS: 0,89 24
Jlexiuu (JIek) 0 0
[Mpaktuyeckue 3ausatus (I13) 0 0
JlaGopaTopHbie pabOTHI 0,89 24
CamocrosiTesbHas padora (CP): 2,11 57
Buj KoHTpoIsA: 3a4eT / IK3aMeH 0,0 3ayer

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«Oprannyeckasi XuMus JJ1s1 HAHOMaTepuaaoB U HaHocucrem» (b1.B.0/1.10)

66




1. Heap JuCUMILUIMHBI — TPUOOPETEHUE CTYJCHTAMH 3HAHUN O CTPOSCHUU OPTaHHYECKUX
COCMHEHUH, OCHOBHBIX XMMHYECKHMX CBOMCTBAX pAa3lWYHBIX KJIACCOB OPraHUYECKUX
COCIMHEHUH M METO/IaX MX MOJy4yeHUs!, KaK MMPOMBIIIJICHHBIX, TAK U JT1A00paTOPHBIX.

2. B pe3yabrare wu3yYeHHs AUCHUIJIMHBI oOyyawinuiicss mo mnporpamme
0akajaBpHaTa q0JIKEH:

Obnaoams cnenyomumu  o6mekyasTypabiMa  (OK), ob6menpodeccnonansasivu  (OIIK) u
npodeccuonanbHbiMu ([TK) KOMIeTeHIUsAMIU

CIIOCOOHOCTBIO HCITOJB30BaTh B HWCCIACAOBAHHUSAX M pacueTax B3HAHHS O METOoJax
UCCIIC/IOBAHMS, aHAJIN3a, JUATHOCTUKH M MOJICIIMPOBAHUS CBOMCTB BEIISCTB (MaTepHAIIOB),
GU3MYECKUX W XUMHUYECKHX TPOIeccax, MPOTEKAINMX B MaTepuajax IpPU HUX IOITYyYEHUH,
obpabortke u moaudukanuu (I1K-4);

CIIOCOOHOCTBIO MPUMEHSITh 3HaHUSI 00 OCHOBHBIX THIIAX COBPEMEHHBIX HEOPTaHUYECKUX
U OpraHMYeCKUX MaTepuasoB, MPUHIMIAX BHIOOpAa MaTepUANOB Ui 3aJaHHBIX YCIOBUU
AKCIUTyaTalldd C YYETOM TpPeOOBaHWUN TEXHOJOTUYHOCTH, SKOHOMHUYHOCTH, HAJICKHOCTH H
JIOJITOBEYHOCTH, JKOJOTMYECKUX TMOCIEACTBUH HMX NPUMEHEHUS TMpU HPOECKTUPOBAHUU
BBICOKOTEXHOJIOTHYHBIX TporieccoB ([TK-11);

3HAMD.

— TEOPETUYECKUE OCHOBBI CTPOCHHMSI M CBOWMCTB PAa3JIMYHBIX KJIACCOB OPraHUYECKUX
COCIUHCHMI;

— CHOCOOBI TIONYYEHUS] M XHWMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB OPraHUYECKUX
COCIUHCHMI;

— OCHOBHBIE MEXAHU3MbI POTEKAHUSI OPTAHUYECKUX PEAKIIUH;

ymemy:

— IPUMEHSTh TEOPETUUECKUE 3HAHUA ISl CHHTE3a OPraHMYEeCKUX COCAMHEHUM Pa3IMUHbIX
KJIaCCOB,

— aHAJIM3UPOBATH U MIPEACKA3BIBATH PEAKIIMOHHBIE CBOMCTBA OPTraHUYECKUX COCTMHEHUI;

— COCTaBJISITh CXEMbI CHHTE3a OPTaHMYECKUX COCTUHEHUM, 3a]JTAaHHOTO CTPOCHUS,

enaodems.

— OCHOBaMH HOMEHKJIATyphI U KIIACCU(UKALUN OPTraHUYECKUX COCAMHCHUI;

— OCHOBHBIMM TE€OPETUYECKUMU MPEJCTABICHUSIMA B OPraHUYE€CKON XUMHUH;

— HaBBIKAMH 00OCHOBAHUS PAIMOHAILHBIX CIIOCOOOB MOTyUYEHUSI OPTAHUYECKUX BEIIIECTB.

3. Kpartkoe coaep:xxaHue TUCUUILTHHBI

lanmorenonpounsBoansie. Kinaccupukanus. HomeHnknatypa. AJKAI- U aJUTHITATIOTSHUIHB,
apoMmarnueckue — ramoreHuabl.  M3omepus.  Homenkmarypa.  CmocoObl  MOJTy4YeHUS.
IIpocTpancTBEeHHOE M BIEKTpOHHOE  cTpoeHue. Dusnueckue  cBoicrBa.  Peakuumn
HYKJICOPMIHHOTO 3amenieHuss W otmierieHus. [lonarne HyKI€oPUIBHOCTH W OCHOBHOCTH
peareHToB. AMOUICHTHBIC HYKJICO(PUIbHBIE PEareHTHI.

Merannopranudeckie  CoeAMHEHHs. Tumbl  CBsI3e B BJIEMEHTOPraHUYECKUX
coequHeHUsX. CrocoObl MONyYeHUs JTUTHH- M MarHUHOPraHWYECKHX CoenuHeHui. Peaknus
['punbsipa, Mexanusm. Peakiiuu ¢ KapOOHUITPHBIMHA COSIMHEHUSIMH.

Crmuptel. ®enonbl. [Ipoctbie 3dupbl. DMOKCHCOCTUHEHUS. AIBICTUIBI, KETOHBHI.
KapOoHOBBIE KHCIIOTHI U WX MPOU3BOJHBIC. B KaKI0M Kiacce paccMaTpUBAIOTCS CIEIYIONINE
paszenbl. HW30MEpHUs, HOMEHKJIATypa, (QU3NYECKUEe U XHUMHUYECKHE CBOMCTBA, CIIOCOOBI
MoJTy4YeHHsl. MexaHu3Mbl peaKiui.

KapOoHOBBIE KUCITOTHI U KX TIPOU3BOJIHBIC.

Manonoseiii 3¢up. IHomyuenne. Ctpoenne, CH-Kucnotnocts. Peakumm koHzmeHcanuu
MaJIOHOBOTO 3(Hipa ¥ MAJIOHOBOW KHUCIOTHI C albIerUJAaMu. AMHHOKHUCIOTHI. [lukapOOHOBBIE
KHCJIOTHI.

Hanomarepuansl Ha OCHOBE OPraHMYECKUX COEIUHEHUM. J[eTEKTUpOBAHUE HA IIJICHKAX.

A3o0TcoaepKale COEIUHECHHUS. Hurpocoenuuenunsi. AmuHbl. B Kaxaom Kiacce
paccMaTpuBarOTCs CIEAYIONINE pa3Aeiibl: H30MepHs, HOMEHKIATYpa, (GU3NUECKUe U XUMUIECKHUE
CBOMCTBA, CITOCOOBI TOJyYeHHS. MeXaHU3MbI peaKITuii.
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A3a- u 1ua3ocoeIUHCHUS

[Tonydyenne aMa30COCAVMHEHUM peakIMed IUa30TUPOBAHUS. YCIOBHUS IMPOBEICHUS
peakuun u MexaHu3M. Dusmdeckue cBoiicTBa. XHMMHUYecKue cBoWcTBa. llomydenue u
MIPUMEHEHUE a30COCTUHEHUM.

4. 00beM y4eOHOH JUCHHUILIMHBI

Bunbt yueOHO paboThI B 3auerHBIX B akanmem.
eIMHUIIAX qacax
Oo0mas TpyA0eMKOCTh TUCHHUILJIMHBI 0 Y4eOHOMY MJIaAHY 5,0 180
AYAUTOPHBIE 3aHATHUS: 1,78 64
Jlexiu (JIek) 0,89 32
[Mpaktuyeckue 3ausatus ([13) 0,89 32
JlaGopaTopHble pabOTHI 0 0
CamocrosiTesbHas padora (CP): 2,22 80
Buj KoHTpoIs: 3a4eT / 3K3aMeH 1,0 IK3aMeH
(36)
Bunst yueOHoI paboThI B 3aueTHbIX B acrpon.
eIMHUIIAX qacax
Oo0mas TPyA0eMKOCTh TUCHHUIJIMHBI 10 Y4eOHOMY MJIAHY 5,0 135
AYAUTOPHBIE 3aHATHUS: 1,78 48
Jextuu (JIek) 0,89 24
[Mpaktuyeckue 3ausatus ([13) 0,89 24
JlaGopaTopHbie pabOTHI 0 0
CamocrosiTesbHas padora (CP): 2,22 60
Buj KoHTpoIs: 3a4eT / 3K3aMeH 1,0 IK3aMeH
(27)

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIMHBI
«KonmonaHasi XaMusi B TEXHOJIOTHM HAHOMATepUaaoB U HaHocuctem» (b1.B.OJ1.11)

1. Heab AUCHMIJIMHBI. O3HAKOMJICHHE CTYJICHTOB C OCHOBAaMH TEPMOJIUHAMHKH
MOBEPXHOCTHBIX SIBJICHUH, CIIOCOOAMHM TOJIyUEHHsS] M Ba)KHEHIIMMHU CBOWCTBAMH JIUCICPCHBIX
CHCTEM.

2. B pe3yabraTre wu3y4YeHUsi IUCHUILUIMHBI OOydawImiics 10 mporpaMmme
0akaJjiaBpUaTa J10JIKeH:

Obnaoams cnenyromumu oouiekynbTypubiMu (OK), oGmienpodeccuonansuasiMu (OITK)
u npodeccuonanpubivu (ITK) koMmeTeHIUAMI:

CMOCOOHOCTHIO UCIIOJIB30BaTh B MPO(ECCUOHATBHOM IEATEILHOCTH 3HAHUS O MOAX0aX U
METOMaxX TOJIYYCHHUS PE3YJIbTaTOB B TEOPETHUECKUX M SKCIEPUMEHTAIBHBIX HCCIIEIOBaHUSIX
(OIIK-2);

TOTOBHOCTBIO NMPUMEHATh (DyHIIaMEHTaJIbHBIC MaTeMaTHUECKUE, €CTECTBEHHOHAYUHBIC U
oOrIenHXeHepHbIe 3HaHUs B mpodeccronanbhoii aesrenproctu (OITK-3);

CIIOCOOHOCTBIO HCIIONIb30BaTh B HCCIEAOBAaHHMSX M pacyeTax 3HAaHHA O METOAax
UCCIIC/IOBaHMS, aHAJIN3a, JUATHOCTUKH M MOJICIIMPOBAHUS CBOMCTB BEIISCTB (MaTepHAIIOB),
(GU3NYECKUX M XUMHYECKUX IPOIECCcax, MPOTEKAIONIMX B MaTepuayiaX NMpU MX MOTyYCHHH,
obpabortke u moaudukanuu (I1K-4);

CIIOCOOHOCTBIO HCIONB30BaTh HAa TPAKTUKE COBPEMEHHBIC MPEICTABICHHS O BIHMSHUU
MUKpPO- U HAHO-CTPYKTYpbl Ha CBOMCTBA MAaTEPHUANIOB, UX B3aMMOJEHUCTBUM C OKpYXKarolen
Cpezoi, moyisiMu, yactutiamu u usaydenusmu ([1IK-6);

3HamMb.
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OCHOBHBIE TOHSTHUS M COOTHOIICHHS TEPMOJMHAMHUKUA TOBEPXHOCTHBIX SIBICHUI
(TepMOAMHAMHMKA TMOBEPXHOCTHOTO CIIOS; aAre3us, CMayMBaHHE W PACTEKAHHE KHUIKOCTEH;
JTUCTIEPCHOCTh U TEPMOAMHAMHYECKHUE CBOMCTBA TEJ; aICOPOIUS Ta30B U MapoB, aIcopOIus U3
pacTBOpOB);

OCHOBHBIE METO/IbI MOJTYUYEHUS] JUCTIEPCHBIX CUCTEM,;

OCHOBHBIC  CBOWMCTBA JTUCIEPCHBIX CHCTEM  (3JCKTPOMOBEPXHOCTHBIC  CBOWCTBA;
KMHETUYECKUE U ONTHYECKHE CBOICTBA; CBOWCTBA PACTBOPOB KOJUIOMAHBIX MOBEPXHOCTHO-
AKTUBHBIX BEIIECTB);

OCHOBHBIE TIOHSTHSI U COOTHOIICHHS TEOPHUM arperaTUBHON YCTOMYMBOCTH U KOATyJISILIUU
110G OOHBIX TUCTIEPCHBIX CHCTEM,

OCHOBHBIC 3aKOHOMEPHOCTH CTPYKTYypOOOpa30BaHHMsI M PEOJOTUYECKUE CBOWCTBA
JUCTIEPCHBIX CUCTEM;

ymemsy:

MPOBOAUTH pPacueThl C MCIOJIb30BAHUEM OCHOBHBIX COOTHOIICHHUH TEPMOJIMHAMUKH
MOBEPXHOCTHBIX SIBJICHUM U pacyeThl OCHOBHBIX XapaKTEPUCTUK JUCIEPCHBIX CUCTEM,;

enadems:

METOJAaMH M3MEpPEHHUsI TOBEPXHOCTHOIO HATSXKEHMs, KpaeBOro yrjia, BEJIIMYUHBI
aacopOUMKM M yIeNbHOW  TOBEPXHOCTH,  BA3KOCTH, KPUTHYECKOM  KOHLIEHTpALUU
MUIEIUIO00pa30BaHUs,  DJIEKTPOKMHETHYECKOTO  IMOTEHIMaa;  METOJaMH  IMPOBEICHUs
JTUCIIEPCUOHHOTO aHalli3a, CHUHTe3a JHUCIEPCHBIX CHUCTEM U OLEHKH WX arperaTUBHOU
YCTOMYUBOCTH.

3. KpaTkoe coaep:kaHue TUCHUTIUHBI

Monynsb 1. [IpenMer u npu3HAKU OOBEKTOB KOJUIOUAHON XUMUN

Konnonnnas xumusi - Hayka O TMOBEPXHOCTHBIX SIBJICHHSIX U JUCIEPCHBIX CHCTEMax.
OCHOBHbIE TPU3HAKU JUCHEPCHBIX CUCTEM - F€TEPOr€HHOCTh U JUCIIEPCHOCTH; MOBEPXHOCTHAS
SHEpPrus, KOJMYECTBEHHbIC XapaKTEPUCTHKU JucnepcHocTH. Kiaccudukamus IucnepcHbIX
CUCTEM.

Mopyns 2. TepmonnHaMuKa MOBEPXHOCTHBIX SIBJICHUHN

OOmiasi xapakTepuUCTUKAa TOBEPXHOCTHOW dSHepruu. I[lOBEpXHOCTHOE HATSIKEHHE.
VYpaBuenue ['n66ca-I'eapmMromsia st BHYTPEHHEH yaeIbHON MOBEPXHOCTHOM SHEpruu (IOTHOM
MOBEPXHOCTHOM YHEPTHUN).

Meron wu30bITKOB ['mOOca. DyHmameHTaIbHOE afcopOIMoHHOEe ypaBHeHUe [ 'mbOca.
YactHoe BbIpakeHHe ypaBHeHHs [106ca. IloBEpXHOCTHO-aKTMBHBIE U IOBEPXHOCTHO-
MHAKTUBHBIEC BEILIECTBA.

Anre3ust u xoresus. YpaBHeHue [rompe mns paborel aarezun. CmaduMBaHUE, 3aKOH
Onra. VYpaeuenue J[lronpe-lOnra. Pacrekanume sxkumkocteit, KodhPHUIIMEHT pacTeKaHHs 10
lapkuncy. Dpdext Mapanronu, npaBuiio AHTOHOBA.

[IpaBuno ¢a3 ['mbbca wm gUCHEpPCHOCTb. BimsiHME KpUBH3HBI TIOBEPXHOCTH Ha
BHyTpeHHee JaBieHue Ten (ypaBHenue Jlammaca). KanwinspHbeie siBiieHUS. YpaBHEHHE
KenpBuHa. BrnusiHue nucnepcHOCTH Ha PacTBOPUMOCTh, KOHCTAHTY PABHOBECHUS XUMHYECKON
peakuuu, TemrepaTypy (ha3oBoro nepexosa.

Meroapl TONMYYeHHUs] JTUCHEPCHBIX CHUCTEM. YpaBHeHue PeOunmepa mins paboOThI
mucneprupoBanus. D dexkr Pedunmepa. ['oMoreHHass U reTeporeHHas KOHACHCANUS. JHEPTHUs
['u60ca obpazoBanus 3apopiiia HOBOM (a3el. KuneTnka oOpa3oBaHus HOBOM (asbl.

Monynb 3. AncopOIOHHBIE PABHOBECHS

[Ipupoma ancopOIMOHHBIX CcHJI. AJCOpOIMS Ta30B M TApOB HAa OJHOPOIHOMN
noBepxHocTu. 3akoH ['enpu. Monens n ypaBHeHue Jlenrmropa. Teopus moaMMOIEKyJISpHON
agcopoumn bpynayspa, DOmmera, Temnepa (BOT). OmnpeneieHue yaelbHOW MOBEPXHOCTH
meroaom bOT.

AncopOuusi Ta30B M MapoB Ha MOPUCTHIX Martepuanax. Kmaccupukauus mop 1o
Jybununy. Teopus kanuuiipHON KOoHJeHcauuu. Pacuer unTerpansHoit u auddepeHunanbHoMl
KPUBBIX pacrpeziesieHus: o0bema mop mo pazmMepam.
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AncopOmmsi Ha MHUKPOMOPHCTHIX Marepuanax. lloreHnuanbHas teopust I[lonsHu.
Xapaktepuctuueckas KpuBas ancopOumm. OO0oOmeHHoe ypaBHeHHE Teopuu [[yOuHmHA
00BEMHOT0 3aMOTHEHHSI MUKPOTIOp, YpaBHeHHe [lyOnHuHa - PagymikeBuya.

AncopOnusi TOBEPXHOCTHO-aKTHUBHBIX  BemecTB. [IpaBwio [rokno -  TpayoOe.
3aBUCUMOCTh MOBEPXHOCTHOT'O HATSDKEHHS OT cocTaBa pacTBopa. YpaBHeHue lllumikoBckoro.
VYpaBHEHHST COCTOSIHUSI Ta3000pa3HBIX MOBEPXHOCTHBIX (aJCOPOIIMOHHBIX) TUICHOK. Bechl
Jlenrmropa.

Monynb 4. D5ekTpudecKue sBJICHUS Ha TOBEPXHOCTH

Mexanu3mbl  00pa3oBaHus JBOMHOTO dnektpuueckoro cios ([IDC). VYpaHenus
Jlunnmana. OnekTpokanuuisipHble KpuBble. Teopum crtpoenus JIDC. Pemenue ypaBHeHUs
[Tyaccona-bonprmana mist auddysnoit wactu JI3C. JI3C nmo teopum llltepna, mepesapsaka
MOBEPXHOCTH.

DNEeKTPOKMHETUYECKUE  SIBICHUS, DSJIEKTPOKMHETHMYECKUH MOTEHUHAN. YpaBHEHUE
['enpmromibia-CMOITyXOBCKOTO JIJIs1 2JIEKTPOOCMOca U 3ieKTpodopesa.

Monynp 5. Kunernueckue cBOMCTBA JUCIIEPCHBIX CUCTEM

CBsi3b CKOPOCTH OCXKICHMSI YaCTHUI] C MX pa3MepoM. YCIIOBUS COOJIOJEHUS 3aKOHa
Crokca. CeIMMEHTAllMOHHBIM aHaJIW3 MOJUAMUCIEPCHBIX cUCTeM. KpuBble pacnpesneneHus
gacTul, 1o pa3mepam. [lpupoma OpOyHOBCKOrO JBWKCHHS. 3aKOH OWHINTEHHA -
CmonyxoBckoro. CrenctBus U3 Teopud OpOYHOBCKOro JBMKeHHUs. CeluMEeHTaluOHHO-
nudy3noHHOE paBHOBECHUE, TUTICOMETPUUECKHI 3aKOH.

Monynb 6. ArperaTuBHasi yCTOMYHUBOCTD M KOATYJISIIIUS JUCTIEPCHBIX CHCTEM

CenuMmeHTallMOHHAS U arperaTuBHasl yCTOMYMBOCTU cucTeM. JInoduibhbie u muodoOHbIe
cucrembl. Kputepuii mmodmisHoctd 1o Pebunnepy-lllykuny. JlnodunbHble aucnepcHble
cuctembl. Kiaccudukanus moBepXHOCTHO-aKTUBHBIX BelIecTB. TepMOJMHAMUKAa U MEXaHHU3M
mutesuooopazopanus. Crpoenne muteit [IAB. Comoommmsanus. Kpurndeckas KOHIEHTpaus
MUIEII000pa30BaHUs, METO/IbI €€ ONpeIeICHHUS.

JInopoOHele aucriepcHble CUCTEMBL. DaKTOPbl YCTOHYMBOCTH JTHO(POOHBIX CHCTEM.
brictpas u Mennennas koarynsuus. Knnetuka koarymsiuuu 1o CMoOJyXOBCKOMY. 3aBUCUMOCTh
YyyCla YacTUll pa3Horo Mopsiaka oT BpeMeHu. OCHOBHBIE NOJIOkKEHUs Teopun Jepsruna, Jlannay,
Depres, OsepOeka (JIJIPO). PacknuuuBaroiiee maBieHHE M ero cocrapisomme. OOriee
ypaBHEHUE MJII SHEPrHMM B3aUMOJICHCTBUA JUCHEpPCHBIX dacTull. [loTeHIuanbHble KpHUBBIC
B3aUMOJICUCTBUS YacTull. HelTpanu3zanumoHHas ¥ KOHUEHTpalnMoHHas koaryisanus. [IpaBuio
lyneue-I"apau.

Mopyns 7. CTpykTypooOpa3oBaHHE M CTPYKTYPHO-MEXaHUUYECKHE CBOMCTBA JUCTIEPCHBIX
CUCTEM

Tunsl cTpykTyp, 00pa3yroumxcs B IUCIEPCHBIX cucTeMax. B3auMocBs3b MEXy BUIOM
MOTEHIMATBHON KpUBOH B3ammoaericTBus yactull (o teopuu JJIPO) u THIIOM BO3HHUKAIOLIUX
CTpyKTyp.  KoarymsiMOHHO-TUKCOTPOIIHBIE M KOHJIEHCAllMOHHO-KPUCTAJUIN3allMOHHBIE
CTPYKTYPBHI.

Peonornuecknii Meron ucciaenOBaHUS OUCHEPCHBIX cucTeM. OCHOBHBIE MOHATUS U
uJeabHbIC 3aKOHBI PEOJIOrH. MOIeTMpOBaHNE PEOJIOTMUECKUX CBOMCTB TEll.

Knaccudukanus AucepcHbIX CHCTEM IO CTPYKTYpPHO-MEXaHHUYECKUM CBOMCTBAM.
Bs13kOCTh JKMIKHMX arperaTMBHO YCTOMYMBBIX IUCIEPCHBIX CUCTEM. YPaBHEHMs OWHILTEIHA,
[lItaynuarepa, Mapka - XayBuHka. Peosioruyeckue CBOWCTBA CTPYKTYPUPOBAHHBIX
KHUJIKOOOPA3HBIX U TBEPI0OOPA3HBIX CUCTEM.

4. O0beM y4eOHOH JUCIHIIMHBI

Bunbt yueOHO paboOThI B 3auerHBIX B akamem.
eIMHUIIAX qacax
Oo0mas TpyA0eMKOCTh TUCHHUILJIMHBI 10 Y4eOHOMY MJIaAHY 5,0 180
AYAUTOPHBIE 3aHATHUS: 1,78 64
Jlexrn (JIek) 0,89 32
JlaGopaTopHbie pabOoThI 0,89 32
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CamocrosiTesibHas padora (CP): 2,22 80
Buja koHTpoOJs: 3a4eT / 3K3aMeH 1,0 IK3aMeH
(36)
Bunpr yue6HOM paboThI B 3auerHbIX B actpon.
CANHUIIax qacax
O01masi TPYA0eMKOCTh THCIHUTIMHBI 110 Y4eOHOMY MJIAHY 5,0 135
AyIMTOpHBIE 3AHATHS! 1,78 48
Jlexrn (JIek) 0,89 24
JlaGopaTopHbie pabOTHI 0,89 24
CamocrosiTesibHas padora (CP): 2,22 60
Bu KoHTpoIs: 3a4eT / 3K3aMeH 1,0 IK3aMeH
(27)

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIMHBI
«IIpomecchl U anmapaThl XuMu4eckoi Texnonorun» (61.B.0/.12)

1. Heap AMCOMIUIMHBI - BMECT€ C KypcaMH OOIIeH XWMHYECKOW TEXHOJIOTHH,
XUMHUYECKHX MPOIECCOB M PEAKTOPOB M JIp. CBsI3aTh OOIICHAYYHYIO U OOIIECHH)XEHEPHYIO
MOJTOTOBKY XHMHKOB-TEXHOJIOTOB Ha OCHOBE M3yU€HHUS OCHOB T'HMJIPaBIMYECKUX, TEIJIOBBIX U
MAacCCOOOMEHHBIX TIPOIECCOB XUMUYECKOW TEXHOJIOTUU, YTO HEOOXOAMMO MpPH TOJTOTOBKE
CHEMAIMCTOB 10 JIaHHOMY HAIpaBJICHUIO [UJII HAy4YHO-MCCIEOBATEIbCKOM, pacyeTHO-
AHAJIMTUYECKOM, TPOU3BOJICTBEHHON U MPOEKTHO-TEXHOJIOTUYECKOMN AEATEIBHOCTH.

2. B pe3yabrare wu3yYeHHs AUCHUIJIMHBI oOyyawinuiicss mno mnporpamMmme
0akajaBpHaTa q0JIKEH:

Ob6naoams caenyromumu oomekynbTypubiMu (OK), obmienpodeccronansuasiMu (OITK)
u npodeccuonanbibivu ([1K) komnereHImsMu:

TOTOBHOCTBIO MPUMEHATh (PYHIaMEHTAJIbHbIE MaTEeMaTUYECKUE, €CTECTBEHHOHAYYHbIE U
oOrIenHXeHepHbIe 3HaHUs B mpodeccronanbhoi aesrenproctu (OITK-3);

CIIOCOOHOCTBIO COYETaTh TEOPHIO M MPAKTHKY JUIS PEIICHHs HHXeHepHbIX 3aaay (OITK-
4);

TOTOBHOCTBIO Y4aCTBOBaTh B pa3pabOTKe TEXHOJOTMYECKUX MPOILIECCOB MPOU3BOJCTBA U
00pabOTKU MOKPBITUN, MATEPHUATIOB U U3JICTHIA U3 HUX, CUCTEM YIIPABJICHHS TEXHOJIOTHYECKUMU
nporeccamu ([TK-9);

CHOCOOHOCTBIO oOecneunBaTh 3((HEKTHUBHOE, IKOJIOTHUECKH U TEXHUYECKU Oe30macHoe
MPOM3BOJCTBO Ha OCHOBE MEXaHW3allMM W aBTOMAaTH3allMd IPOU3BOJCTBEHHBIX IPOIIECCOB,
BBIOOpA M AKCILTyaTalluu 00OpYIOBAaHUS U OCHACTKH, METOJIOB M MPUEMOB OpPTaHU3AINH TPYyJa
(IK-15);

3Hamy:

- OCHOBBI TEOpPHM IIepeHOca HUMIyJbCa, TeIJla U MaccChl, MPUHIMMBI (PU3UIECKOTO
MOJICJIMPOBAHUSL TPOLIECCOB; OCHOBHBIE YPaBHEHHUS JBUXKEHHUS >KUIKOCTEH,; OCHOBBI TEOpPUU
TEIUIoNEepelauk; OCHOBBI TEOPUHM MAaCCOIEpEeayu B CHCTEMax CO CBOOOJHOW M HEMOJBUKHOU
rpaHuneil pasgena (a3, TUMOBBIE MPOLECCHI XUMHUYECKOW TEXHOJIOTHUH, COOTBETCTBYIOIINE
anmapaTthl U METOJIbl UX pacyera;

- METOAbl TOCTPOCHHUS SMIUPUUYECKUX U TEOPETHUYECKUX MOJENIed XHUMHKO-
TEXHOJIOTHYECKHUX MPOIIECCOB.

- OCHOBHBIE IPUHIIUIIBI OPTaHU3AIUHU ITPOLIECCOB XUMUYECKON TEXHOJIOTHH;

ymemsy:

- ONpEeNeNsATh XapaKTep NABMXKEHHUS >KUIKOCTEH M Tra30oB; OCHOBHBIE XapaKTEPUCTUKHU
MPOLIECCOB TEIJIO- M Maccolepeadn; pacCUUTHIBATh MapaMeTpbl U BbIOMpaTh anmaparypy AJs
KOHKPETHOT'O TEXHOJIOTMYECKOT0 MpOIIecca,
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- pacCUMTHIBaTh OCHOBHBIE XapPAKTEPUCTUKU XHUMHKO- TEXHOJOTHYECKOIo IMpollecca,
BBIOHMpATh PAllMOHATIBHYIO CXEMY;

enademy:

-METOJIJaMH TEXHOJIOTUYECKUX PACUCTOB OTACTBHBIX Y3JIOB M JACTaleld XHUMHUYECKOTO
o0opymoBaHus,

- METOJaMH OIPENEeNICHUs  PAIMOHAJIBHBIX TEXHOJIOTWYECKHX PEKUMOB pabOTHI
000pyIOBaHUSI.

- METO/IaMH aHaJIM3a U pacueTa MpPOoIecCCOB B MPOMBINIJICHHBIX alaparax, Bbloopa ux
KOHCTPYKLIUH, ONPEACTICHUS TEXHOJIOTHUECKUX MoKa3aTesei paboThl annapaTos.

3. KpaTkoe cogepskaHue JUCHUILINHBI

Mopnyas 1. I'ngponmHaMu4ecKHe MPOLECcChl M annapaTbl XHMHU4YeCKOH TeXHOJIOTHH.
OcHoBBI Teopuu sABIEHUH nepeHoca. OO1me 3aKOHOMEPHOCTH THIPOJUHAMUKY, TeTIoNepeaadn
u Macconepenaun. JKunkoctn u ras3el. ['maponumnamuka. Teyenwe B TpyOax W KaHamax.
[Tono6Hoe mpeobOpa3zoBanne ypaBHeHus HaBbe-CTokca. be3pasmepHbie mepeMeHHbIe - KpUTEpUH
THIpOJAMHAMUYECKOT0 moaoous (Dinepa, PeitHonbaca, ®Ppyma, TOMOXPOHHOCTH), UX
busznueckuil CcMBICT, TNapaMmeTpuueckue kpurepuu. KpurepuanbHOe ypaBHEHHE JBUKEHUS
BSI3KOU JKUAKOCTH. BBIOOp ckopocTelt moTokoB. Ilepemenienne skxuaKocTeil U ra3oB ¢ MOMOILBIO
MallnH, NOBBILAIINX JaBICHUE.

Monayab 2. TensoBble nmpouecchbl H aNNAPaThl XMMUYECKOH TeXHOJIOTHH.

OcCHOBHBIE TEIIOBBIE TMPOIECCHl B XHMMHUYECKoW TexHosoruu. Juddepenunansuoe
ypaBHEHHE TIepeHoca »HHepruu B (¢Gopme TemnoTbl. KOHBEKTHUBHBIM TMEPEHOC TEIIIOTHI.
PanuanTtHeIi Temonepenoc. Termmonepenadya B TOBEPXHOCTHBIX TEIJIOOOMEHHUKAX.

Moayas 3. [Ipouneccsl n annapaThbl pa3ejeHusi TOMOTreHHbIX cucteM. (OcHOBHBIE
Maccoo0MeHHbIE MPOoIecChl).

OcHoBBI MaccooOMeHHBIX TporneccoB. Juddepenunanboe ypaBHEHHE KOHBEKTHBHOTO
nepeHoca Macchl B OMHApHBIX cpefax. Macconepenaua. MaTtepuanbHbIN O0ajlaHC HEMPEPHIBHOTO
yCTaHOBUBIIETOCs Tporecca. Pacyer MacCOOOMEHHBIX MPOLIECCOB U AIapaToB Ui CHCTEM C
OJIHMM pacIpeaessieMbIM KOMIIOHEHTOM.

Pacuer momepeuHoro ceueHus (aMamerpa) KOJOHHBI, MPEICIBHO JAOIyCTUMAs U
SKOHOMMYECKH OITUMalbHAs CKOPOCTH CIUIOIIHON (a3pl. OCHOBBI pacyera BBICOTHI
MacCOOOMEHHBIX alllapaToB C HENpPEphIBHBIM M CTYNEHYaThIM KOHTAakToM (a3. OOmme
IOPUHILIMIIBL YCTPOMCTBAa W KJacCHU(UKAIUS ammapaToB i MacCOOOMEHHBIX MPOIECCOB B
cucremax «ras(nap)-KuaKocTb». OcoOEHHOCTH KOHCTPYKIHK abcopOepoB. OCHOBHI pacueTa H
anmaparsl JUisl JUCTHILISALNH.

Mopnyas 4. OcHoBHbIe rHApoMexaHnvyeckue mnpoueccol. IIpomeccsl W anmapartsl
pa3aesieHusl reTeporeHHbIX CHCTEM.

Pa3nenenue ®UAKUX U ra3oBbIX I'€TEPOr€HHBIX CHUCTEM B IIOJIE€ CHUJI TSKECTH. TedeHue
yepe3 HEMOJBM)KHBIE 3E€PHUCTBIE U IICEBIOOKWKEHHBbIE ClOoM. PUIbTPOBAHUE CYCIEH3UH H
OYHCTKA ra30B OT MbUICH HA PUIBTPaX.

4. 00beM y4eOHOH JUCIHIIMHBI

Bunbt yueOHO# paboOThI B 3auerHBIX B akamem.
eIMHUIIAX Jacax
O01mas TPyA0eMKOCTh JUCHUIIMHBI 110 Y4eOHOMY IJIAHY 10,0 360
AYAUTOPHBIE 3aHATHUS: 3,56 128
Jlexrn (JIek) 1,78 64
IMpaktuueckue 3ansarus (I13) 1,78 64
JlaGopaTopHbie pabOTHI 0 0
CamocrosiTesibHas padora (CP): 4,44 160
Bu KoHTpoIsA: 3a4eT / 3K3aMeH 2,0 IK3aMeH
(72)
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Bunbr yue6HOM paboThI B 3auernbIX B actpon.
CANHHUIIaxX qacax
Oo6mas TpyA0eMKOCTh TUCHHUILJIMHBI 10 Y4e0HOMY IJIaHy 10,0 270
AYIUTOpPHBIE 3aHATHUS: 3,56 96
Jlexrn (JIek) 1,78 48
IMpaktuueckue 3ansarus (I13) 1,78 48
JlaGopaTopHbie pabOTHI 0 0
CamocrosiTeibHas padora (CP): 4,44 120
Buja koHTpoOJs: 3a4eT / 3K3aMeH 2,0 IK3aMeH
(54)

AHHOTan U padoyeil NPOrpaMMbl JUCHHUILIMHBI
«OU3NKO-XMMHA HAHOCTPYKTYPHPOBaHHBIX MaTepuaios» (b1.B.0/1.13)

1. Ieap AMCHUIIMHBI. 00yYEHHE CTYACHTOB (DHU3UKO-XUMHUCCKMM 3aKOHOMEPHOCTSIM
(bopMHUpPOBaHUS HAHOCTPYKTYPUPOBAHHBIX MATEPHUAIOB, 03HAKOMIICHHUE CTYICHTOB C OCHOBHBIMH
KJIacCaMy HaHOYACTHIl U HAHOMATEPHAJIOB, UX (DU3UKO-XUMHUYCCKMMH CBOMCTBAMH, a TaKKE CO
CITOYKMBIITUMHUCS M TICPCIIEKTUBHBIMU 00JIACTSMH MTPUMEHEHUS] HAHOMATEPHAIIOB.

2. B pe3yiabTare u3yYeHHs JHCHMIUVIMHBI O0YyYalIIMiici 1O mNporpamMme
0akaJjlaBpUaTa J0JIKeH:

Obnadams cnenyromumu oouiekynbTypubiMu (OK), oGmienpodeccuonansuasiMu (OITK)
u npodeccuonanpubiMu ([TK) koMIeTeHIUAMI:

- CIIOCOOHOCTBIO OCYIIECTBIIATH COOp JAHHBIX, M3y4yaTh, aHAIM3HPOBATh U 0000IIATH
HAYYHO-TEXHHYECKYI0  HMHQPOPMAIMIO [0 TEMaTHKE HCCIENOBaHUs, pa3paboTke |
UCIIOJIb30BAHUIO TEXHUYECKOH MTOKYMCHTAIIMH, OCHOBHBIM HOPMATHBHBIM JIOKYMEHTaM IO
BOIIPOCAM HHTEJUICKTYaJIbHOW COOCTBEHHOCTH, TOATOTOBKE JOKYMEHTOB K MAaTEHTOBAHUIO,
oopmienuto Hoy-xay (ITK-2);

CIIOCOOHOCTBIO HMCIIONIb30BATh HA MPAKTUKE COBPEMEHHBIC IMPEICTABICHUS O BIUSHHUU
MHUKPO- U HAHO- CTPYKTYpPhl Ha CBOMCTBa MaTe€pHalIOB, UX B3aUMOAECHCTBUU C OKPYKAIOIICH
CpezoH, moJisiMu, yactuiiamu u usiaydenusimu ([1K-6);

CIIOCOOHOCTBIO MPUMEHSTh 3HAHUS 00 OCHOBHBIX THITAX COBPEMEHHBIX HEOPTaHUUECKHX
U OpraHHYECKMX MaTephalioB, MPHUHIHKIAX BHIOOpAa MaTEpPHATIOB Ui 3aJaHHBIX YCIOBHI
IKCIUTyaTalldd C y4eTOM TPeOOBaHHMH TEXHOJOTMYHOCTH, JKOHOMHYHOCTH, HAJACKHOCTH H
JIOJITOBEYHOCTH, OKOJOTMYECKUX IOCIEJACTBUH HMX TNPUMEHEHUS TPH MPOSKTHPOBAHUU
BBICOKOTEXHOJIOTHYHBIX TporieccoB ([TK-11);

CIIOCOOHOCTBIO ~ HMCIOJB30BaTh HOPMATHBHBIE W METOAMYCCKHE MAaTepUalbl s
MOATOTOBKH U O(GOPMIICHHS TEXHHUYCCKHUX 3aJaHUil Ha BBIMOJHCHHUE M3MEPEHHM, UCIBITAaHWH,
Hay4YHO-HMCCIIC0BATEIbCKUX U ONBITHO-KOHCTPYKTOpCKUX padot (I1K-13);

3HAMb.

- OCHOBHBIC THITBI HAaHOMATEPUAIIOB M HAHOCTPYKTYpP, UX OCHOBHBIC (H3MYECKHE W
XMMHYECKUE CBOWCTBA M OCHOBHBIC CIIOCOOBI UX MOJTYYCHHS;

- OCHOBHBIC TMIEPCIICKTUBHBIC 00J1aCTH MPUMCHEHHUS Pa3IUYHBIX BHIOB HAHOMATEPHAJIOB,;

ymems:

- BBIOMpaTh HEOOXOMMBIE BBl HAHOMATEPHATIOB M HAHOCTPYKTYD;

- BUJETh MEPCMEKTUBHl BO3MOXKHOTO IPHUMCHEHHS HOBBIX HAHOMATEpHAIOB U
HAHOCHUCTEM,;

— OPHEHTHPOBaThCS B JIMTEpAType, MOCBSIICHHOW pa3IMYHBIM HaHOMAaTepHaiaM Hu
HAHOCTPYKTYpawm;

enadems:
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- METOJaMM IPEJCTaBJICHUS JINTEPATYPHBIX M JKCIEPUMEHTAIbHBIX CBEICHUH O
CBOMCTBAaX, METOAAX MOJYYEHUS U O0JIACTSX MPUMEHEHHMs] HAHOMAaTepUualoB U HAHOCTPYKTYp B
BUze pedpepaTtoB, OTUETOB, TOKIA0B U MPE3ECHTALUH.

3. KparTkoe cofep:kaHue I CHHUILTHHBI

Beenenne. OcCHOBHBIC MOHATHSI 0 HAHOMAaTepPHAJIAaX M HAHOTEXHOJIOrHHM. YTo Takoe
«ga”o». Omnpenenenne HaHOoOBekTa. OmpeneneHre HAHOTEXHOJOTHH. OCHOBHBIC MPUYHHBI
0coOBbIX CcBOMCTB HaHOOOBEKTOB. Pasmepnblii >dpdexr. Hanomarepuansl. Pa3Butue Hayku o
HAaHOCTPYKTypax M HaHoMmarepuanax. OcoOble CBOICTBa HaHOMaTepHasioB. HaHOoTexHOJIOTHS.
3aauy ¥ BO3MO>KHOCTH HAHOTEXHOJIOTMH HA COBPEMEHHOM JTarle.

OO0mue cBoiicTBa W TUNbl HaHO00beKTOB. Kiaccudukamus HaHOOOBEKTOB.
HaHo0OBEKTHI B TBEPIOM BEILECTBE, B )KUIKOCTAX U razax. OcoOble pu3nyeckue U XUMHUECKUE
CBOMCTBA HAHOOOBEKTOB U HAHOCTPYKTYPUPOBAHHBIX cHCTeM. OCHOBHBIE 3aKOHOMEPHOCTHU
U3MEHEHMs CBOWMCTB HaHomarepuaioB. I'panunbl pasgena ¢as3. Pomp mexdasHbIX rpaHuil B
GbOpMHpPOBaHUHM CBOWCTB HAHOMATEpPUAJIOB. 3aBUCHUMOCTH CBOMCTB OT pa3Mepa 4YacTHII.
DJNeKTpoHHbIE CBoOiicTBa HaHo4acTHI. (OCOOCHHOCTH TEPMOJAWHAMHKH HaHOOOBEKTOB.
KBasupaBHOBecHEe B HaHOCHUCTEMax. Y CTOWYMBOCTh HAHOOOBEKTOB. KuHeTHMKa mpoleccoB B
HaHocucTeMax. Dusnyeckue, XMMUYECKHE CBOMCTBA HAHOOOBEKTOB: HAaHOYACTHUI], HAHOTPYOOK
U HAaHOINPOBOJIOK, aMOP(HBIX HEOPraHMYECKUX HAHOCTPYKTYp. dpakTanbel B ONMCaHUM CBOMCTB
HaHOMAaTEpHaJIOB.

OcHoOBHBIE  THNBI  HAHOCTPYKTYP B  JJeKTpoHHKe. IlomynmpoBogHMKOBBIE
HAHOCTPYKTYpPbI. KBAaHTOBBIE SIMbl, HUTU U TOYKH. VIcKyccTBEHHBI aToM, KBaHTOBbIE TOYKH.
[Tomyyenue kBaHTOBBIX ToueK. JIutorpadus. KBaHTOBBII J1a3ep.

Ilopomikn ¥ o0beMHBIE HAHOCTPYKTYPHbIE MAaTepHAJbl. YJIbTPaJUCIEPCHBIE
marepuansl.  Kiaccuduxanms — mopomkoB.  MeTonasl  MOJNydyeHUS  HAHOIOPOIIKOB.
KoHconnaupoBannele HaHoMmaTepuanbl. [loBeneHue HaHOUYAcTHI IpU CHEKaHUM. MeToasl
NOJy4eHUsT OOBEMHBIX HAHOCTPYKTYpHBIX MaTepuanoB. VHTeHCUBHas miacTudeckas
nedopmanusi. CBOWCTBAa HAHOCTPYKTYP, MOJYUYEHHBIX Pa3IMYHBIMH METOJaAMHU.

Yriaepoanbie HaHoMaTepHaJbl. OyJIepeHsl, yriepoJHble HAHOTPYOKH U HAHOBOJIOKHA.
OynnepeHsl U ux cBoicTBa. OTKpbITHE HAaHOTPYOOK. HaHOoTpyOKM M HaHOBOJOKHA. OCHOBHBIE
IOyTH TMOJYy4YeHHUs HAHOTPYOOK M HAHOBOJOKOH. Du3Mueckue U XHMMHUYECKHE CBOICTBa
HaHOOOBEKTOB: HAHOYACTUL, (y/UIEpEHOB, HAHOTPYOOK, HAHOBOJIOKOH. OOmactn uX
IIPUMECHEHHS.

Kaacrepsl. Omnpenenenune. Bungel  knactrepoB.  MHorosiiepHble  KOMIUIEKCHBIE
coenuHeHUs. Monekynsapabsle kiactepbl. KiacrepHsie Marepuansl. OcoOble  CBOMCTBa
kiaactepoB. Heyrneponnele TyOymisipHble HAHOCTPYKTYphl. Kiactepbl — Kak 3JI€MEHTHI
HaHOPa3MEPHBIX 0OBEKTOB.

HanocTpyKkTypbl B JKMAKOCTAX. MHILEUIBI, MHUKPOSIMYJbCHUU, HAHOAMUCIEPCHUM.
HanoctpykrypupoBannsle renu. Kmacrepsl B pactBopax. KoymomgHele 4acTHIBI METAJUIOB.
MarnutHble kKuUAKOCTH. HaHocTpykTypupoBaHHble cTekya. DU3NMYECKHE U XUMUYECKHE
CBOMCTBA TOHKMX IUUICHOK M IIOBEPXHOCTHBIX CJIOEB, MULECIUISIPHBIX CHCTEM U MUKPOIMYJIbCHH,
JKUJIKUX KPUCTAJUIOB, a3p030JI€H, 30JI€H, TEIEH.

HanocTpyKTypHBIE IICHKH, MOKPBITHSA " IOBEPXHOCTHbIE CJIOM.
HanoctpykTrypupoBannblie nokpbiTHsi. Komnosutneie nokpeitus. Ilnenku Jlenrmropa-biaomxerr.
MeTon MOJEKyJIIpHOTO HacIauBaHMs.

Ilopucrtelie Tena Ou3NUECKue U XUMUYECKHE CBONCTBA HAHOOOBEKTOB - HAHOIIOPUCTHIX
TeJN, MOJIEKYJISIpHBIX cuT. HoMeHkIaTypa pazMepos 1op.

Mem0Opanbl. MemOpannsbie nporueccsl. Kimaccudukarys meMOpan. MonekynspHbIe CHUTA.
TpexoBsle MemOpanbl. lcronp3oBaHME TPEKOBBIX MeMOpaH, Kak MaTpHlbl A CHHTE3a
HAHOCTPYKTYD.

CynpamoJiekyJsipable aHcam0aud. MoJekymsipHOe pacno3HaBaHue, HWHGOpMAIHS,
KOMIUIEMEHTapHOCTh.  [Ipomecchl  mepeHoca ¢ HoOcHUTENsIMU.  MoJeKylsipHble U
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CyIIpaMoJIeKyJIsipHble ycTpoiicTBa. CamocOopka M CaMOOpraHH3alys 3alporpaMMHUpPOBAHHBIX
CyNPaMOJIEKYJISIPHBIX CUCTEM.

AcceMOJiepbl M MOJICKYJIsIpHbIe MAalIMHbI. HaHoMexaHWueckne W HaHOZJEKTPOHHBIE
yCcTpoicTBa. AcceMOIephl U MOJICKYJIIPHBIC MAITHBI.

HanooObexkThl B OKpy:Kawomeil cpeae. Ilpupoanbie HaHOOOBEKTHL. <«epHble
KypuwibIiMku». [lyHrur. Ponp HaHOYacTHWII B TpPAaHCTPAaHUYHOM IEPEHOCE XUMHUYECKHX
JJIEMEHTOB B OKPYXKAIOLEH cpele.

3akirouyenue. ClIOXUBIIMECS U EPCIIEKTUBHBIE 00JACTH IPUMEHEHNS HAHOMAaTepUaioB
B Pa3IMYHBIX OTPACIAX MPOMBIIUIEHHOCTH. llepcrekTuBBl M TPOOJIEMBI HCIOIB30BaHUS
HAaHOMAaTEPHAaJIOB U HAHOTEXHOJIOTUU B PA3IMYHBIX 00IACTAX.

4. 00beM y4eOHOH JUCHHILIMHBI

Bunbt yueOHO paboOThI B 3auerHBIX B akanmem.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 7,0 252
AYAUTOPHBIE 3aHATHUS: 3,11 112
Jlexru (JIek) 0,89 32
[Mpaktuyeckue 3ausatus ([13) 0,44 16
JlaGopaTopHbie pabOTHI 1,78 64
CamocrosiTesbHas padora (CP): 2,89 104
Bu KoHTpoJIs: 3a4eT / 3K3aMeH 1,0 IK3aMeH
(36)
Bunst yueOHoI paboThI B 3aueTHbIX B actpon.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 7,0 189
AYAUTOPHBIE 3aHATHUS: 3,11 84
Jextuu (JIek) 0,89 24
[Mpaktuyeckue 3ausatus (I13) 0,44 12
JlaGopaTopHbie pabOTHI 1,78 48
CamocrosiTesibHas padora (CP): 2,89 78
Buj KoHTpoIs: 3a4eT / 3K3aMeH 1,0 IK3aMeH
(27)

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIMHBI
«I"'a30¢pa3Hble Mpomecchl NoMyYeHuss HaHoMaTepuaiaos» (61.B.0/1.14)

1. Heap qucuuMnMHbIL. npuoOpeTeHne 3HaAHUM O (PU3NYECKUX U XUMUYECKHX METOAax
MOJTy4YeHUs] HAHOMATepHalloB B Ta3oBOM (¢a3e, B TOM YHCIE HAHOYACTHUIl, HAHOHUTEH U
HAHOTPYOOK, IUICHOK M TOKPBITHI, MAaCCUBHBIX HAHOCTPYKTYPHUPOBAHHBIX M MHUKPOIOPHUCTHIX
MaTepuaoB.

2. B pe3yabrare wu3yYeHHs AUCHUIJIMHBI O0Oyyawinuiicssi mno mnporpamme
0akajaBpHaTa q0JIKEH:

Ob6naoams caenyromumu oomekynpTypubiMu (OK), obmienpodeccronansasiMu (OITK)
u npodeccuonanbibivu ([1K) komnereHImsAMI:

CIOCOOHOCTBIO HCIOJIB30BaTh B HCCIENOBAHMSIX W pacyeTax 3HAHHUA O METoAax
UCCIIC/IOBAHMS, aHAJIN3a, JUATHOCTUKH M MOJICIIMPOBAHUS CBOMCTB BEIICCTB (MaTepHAIIOB),
buznyecKux M XMMHUYECKHUX Ipoleccax, MPOTEKAIIUX B MaTepHalax IpHU HX MOJyYEHUH,
obpabortke u moaudukanuu (I1K-4);

TOTOBHOCTBIO Y4aCTBOBATh B pa3pabOTKe TEXHOJIOTUYECKUX MPOILIECCOB MPOU3BOJCTBA U
00pabOTKU MOKPBITUN, MATEPHUATIOB U U3JICTHIA U3 HUX, CUCTEM YIIPABJICHHS TEXHOJIOTHYECKUMU
nporeccamu ([TK-9);
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CIIOCOOHOCTBIO HCIONB30BaTh HAa MPOM3BOJACTBE 3HAHHMS O TPAAMLIMOHHBIX U HOBBIX
TEXHOJOTMYECKHUX IpolieccaXx M OIlepalusX, HOPMAaTUBHBIX M METOJUYECKHX MaTrepHuajax o
TEXHOJIOTUYECKOM IMOATOTOBKE IMPOM3BOJCTBA, KAayecTBE, CTAHAAPTH3AIMU M CepTU(UKALIIH
U3JICITUI K TIPOIIECCOB C DJIEMEHTaMH 3KOHOMHUYeckoro ananmsa ([1K-16);

3Hamy:

- (PM3UKO-XMMHYECKHE OCHOBBI METOJOB IMOJIyYEHHsS] HAHOYACTHI] U HAHOMATEpUAJIOB B
ra3oBoii (ase;

- OCHOBHbIE (PU3MYECKHE U XHUMHYECKME METOJbl TMOJIY4YeHHs HaHOYACTUILl U
HAHOMAaTEPHAJIOB B Ta30BOH (haze U NMEPCIEeKTUBHI UX TPUMECHECHUS;

- OCHOBHbBIE TEXHOJIOTHYECKHE ONEepallii U 000pyA0BaHKE I MOTYYeHHUs] HAHOYACTHUIL U
HaHOMAaTepHaJIoB B Ta30Boil (ase;

- TpeOOBaHUsI K KaueCTBY ChIPbSl U IMOJY4aeMbIX MPOJIYKTOB ISl Pa3IMYHBIX METO/OB
MOJTyYeHUs] HAHOYACTHI] 1 HAHOMATePHAJIOB B Ta30BOH (ase;

ymemsy:

- BEIOMpaTh HEOOXOIUMBIA METO/ CHHTE3a HAHOYACTHII U MOJIyYCHUsI HAHOMATEepUaIoB B
razoBo# (haze ¢ ydeToM TpeOOBaHUM K Ka4eCTBY MPOAYKTA U SKOHOMUUYECKHX MMOKA3aTeNCH;

- ONTHUMH3UPOBATH MapaMeTPhl BBIOPAHHOTO METOAa CHHTE3a IOJI KOHKPETHBIC LETH U
3aJa4H;

enademy:

- HaBbIKAMHU HCIIOJIb30BaHUS TEXHUYECKUX CPEACTB Ui HU3MEPEHHs] U KOHTPOJIS
OCHOBHBIX  MapaMETpPOB  TEXHOJOTMYECKUX  IPOLECCOB  IMOJIYYEHUS  HAHOYACTUL U
HaHOMAaTEepHaJiOB B ra30BoH ¢ase;

- HaBbIKaMHU aHAIIM3a HAyYHO-TEXHUYECKOH JINTEPaTyphl B 0OJACTH METOJO0B MOTyUEHUS
HAHOYACTHI] U HAHOMATEepHAaJIOB B Ta30BO ¢ase.

3. KpaTtkoe coep:kaHue AU CHUITUHBI

1. BBeaenne. Bapuantbl KjJaccH(PUKANMH METOAOB TMOJYyYeHHS] HAHOYACTHI H
HaHoMaTepuanoB. Ouznueckne, XUMUIECKUE, OMOJIOTHIYECKHE U KOMOMHUPOBAHHBIE METOJIBI.
Oco0OeHHOCTH MOJTy4eHUs HYJIb- OJHO-, IBY- U TPEXMEPHBIX HAHOMATEePUaJOB.

2. du3nyeckne MeTOAbl MOJIYYeHHs1 HaHOYacTHL. Bo3ronka-necyonumarst. CriocoObt
MOJIBOMa JHEPTUU JIi BO3TOHKM (MCIIONIb30BAaHUE BHEIIHUX HarpeBarelsieil; pe3uCTHBHBIN,
TUIA3MEHHBIN, JTY4E€BOW M AJIEKTPOHHO-Iy4eBOM HarpeB). JlasepHas aOmsuus. [lucneprupoBanue
B JJIEKTPOAYTOBOM paspsne. MexaHndyeckoe, yabTpa3ByKOBOE U JETOHAIMOHHOE U3MeEJIbUeHUE.
MeTtoa B3pBIBAIOLIMXCS MPOBOJIOK. DJIEKTPOUCKpOBas 3po3us. llmazmeHHast cdepouauzaus
yactull. KpuoreHHsie MeToIbI.

3. du3uyecKkHe MeTOAbl TMOJYYEHHS MACCHBHBIX HAHOCTPYKTYPHPOBAHHBIX
maTepuanoB. VHTeHcuBHas Tuiactudeckas aedopmanus. OOpa3zoBaHHEe HAHOCTPYKTYpP MpH
KpUCTAITM3AMU  aMOpGU3UPOBAHHBIX CclIoeB. HampaBiieHHass KpucCTamu3anus amMop(HBIX
criaBoB U crekod. Juddysus B tBepaom Tene. IlpeccoBanue u criekanue (Pa3HOBUIHOCTH
criekanus). IHTeHCUBHAs TUIacTHYECKast eopMarius.

4., ®usnyeckue MeTOAbI TMOJYYeHHs] TIUJIEHOK M MokpbiTHl. [lomuB u ero
pasHoBUIHOCTH (KamelbHBI METOJ, CIMHUHrOBaHWE). MeTon morpyxeHus. HambuieHue
(TepMHUecKoOe, IIEKTPOHHO-TY4EBOE, MarHeTpoHHoe). [TonsaTtue 06 snmuTakcuu. MoJeKyIsIpHO-
nyueBas snutakcus. Monnas umminanTtanus. @opMupoBaHre KBAHTOBBIX TOYEK M MPOBOJIOK MPU
noHHoM cuHTeze. Juddysmonnsie wmetonpl. CrpyitHble  Metonbl. Jlutorpadus u
HaHonuTorpadus. [lydkoBeie METOABI HAHOMUTOTPAUU: FTEKTPOHHAS, MOHHAS, PEHTTC€HOBCKASI.
MeToabI 30HI0BOM HAHOTEXHOJIOTHH.

5. dusnyeckne MeToAbl TMOJYYeHMS HAHOHMTe ¥ HaHOTpPyOok. Bosronka-
necyonmumanmsi. Jlazepras aOmsmus. JlucneprupoBanue B JOYroBoM paszpsize. Pacmieruienue
CIIOMCTBIX BellecTB. HamnplieHHE MIIEHOK CO CTPYKTYpPHBIM HECOOTBETCTBHEM CBOMCTB U MX
npeoOpa3oBaHue.
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6. XumMH4YeckHe MeTOAbI MNOJYYeHHs HAHOYACTHL B Tra3oBoii ¢asze. Peakuuu
TEPMHUUYECKOTO pa3lIoKeHHA. Peaknmm THma ra3 — TBepaoe Teno. Peaknuu XUMHYECKOro
OCaXKJICHUS U3 ra30BOM (a3bl M UX PA3HOBUIHOCTH.

7. XuMu4ecKue MeToAbl MOJYYeHHUsl MJIEHOK M MOKPbITHH. XUMUYECKOE OCAKIICHHUE
METAJUIOOPTaHMYECKUX  COEAMHEHUH W3  ra3oBoi  ¢a3pl. Onurakcus.  OcaxaeHue
(yHKIHMAIM30BaHHBIX HAHOYACTUL] Ha ()YHKIIMATU30BaHHON MOJIOKKE.

8. Xumuueckne MeTOAbl MOJYYeHUS] HAHOHMTeH M HaHOTPYOOK. DopmupoBaHuE
YIJIEPOJHBIX U HEYINIEPOAHBIX HAHOTPYOOK M3 BEIIECTB CIIOMCTOrO CTPOCHMSI U U3 BELIECTB CO
CTPYKTYPHBIM HECOOTBETCTBUEM. KaTanmuTudeckuil NUpoiau3 YrieBoAOpoaoB. MaTpHUyHbIN
MeTof (MaTpHIBI-HAHOHUTH, MaTPHIbI-HAHOCKBYKUHBI, MOJICKYJISIpHBIE MaTpuibl). Meros nap-
KHUJIKOCThb-KpUCTAT. XHUMHUYECKOe MOIU(UIMPOBAaHWE HAHOTPYOOK. Peakmuu B TOJOCTH
HaHOTPYOOK. DIEKTPOXUMUYECKHUE METO/IBI.

9. Mertoabl NOJYyYeHHS] MHKPONMOPHUCTHIX MATEPHATIOB. <SIHepHBIE» TPEKOBHIE
MeMOpaHbl. MeMmOpaHbl W3 OKCHIOB aJlIOMHHHSA, THUTaHAa U [HUPKOHHMA, TOIydaeMble
IIEKTPOXUMUYECKUM OKUCIIEHHEM. MaTepuaibl ¢ BBICOKOM yIeIbHON MOBEPXHOCTHIO. LIEOJIUTHI,
MOJIEKYJISIDHBIE CUTA, AKTUBUPOBAHHBIC YTJIN.

10. KomOMHUpOBaHHBIE METO/Abl. MEeXaHOXUMHYECKOE PEAKIMH U UX Pa3HOBUIHOCTH.
Bo3sronka mMerasuioB B Cpelie aKTUBHBIX I'a30B. XUMUYECKUE AKTUBATOPBI CIICKAHUS.

11. Hanorexnousorus. [IpoOremMbpl U JOCTHKCHHS HAHOTEXHOJOTHMH B CO3JIaHUU
MaTepHaloB, IPUOOPOB, YCTPOUCTB U MAIlIMH HA COBPEMEHHOM 3Talle.

4. 00beM y4eOHOH JUCHUILIMHBI

Bunbr yue6HOM paboThI B 3aderHBIX B akazmem.
eIMHUIIAX Jacax
O01as TPyA0eMKOCTh TUCHUILIHHBI 110 Y4eO0HOMY TUIaHy 4,0 144
AYAUTOPHBIE 3aHATHUS: 1,78 64
Jlexiuu (JIek) 0,44 16
[Mpaktuyeckue 3ausatus ([13) 0,45 16
JlaGopaTopHble pabOTHI 0,89 32
CamocrosiTesbHas padora (CP): 2,22 80
Buj koHTpoOJs: 3a4eT / 3K3aMeH 0,0 3auer ¢
OLICHKOM
Bunast yueOHoI paboThI B 3aueTHbIX B actpon.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCHMILIMHBI 10 Y4eOHOMY IIAHY 4,0 108
AYAUTOPHBIE 3aHATHUS: 1,78 48
Jextuu (JIex) 0,44 12
[Mpaktuyeckue 3ausatus ([13) 0,45 12
JlaGopaTopHbie pabOoThI 0,89 24
CamocrosiTesbHas padora (CP): 2,22 60
Bu KoHTpoIs: 3a4eT / 3K3aMeH 0,0 3auer ¢
OLICHKOM

AHHOTaNuUA padoyeil MPOrpaMmbl IUCHUNINHBI
«CHHTEe3 HAHOYACTHIl 1 HAHOMATEPHAJIOB B KUAKUX cpeaax» (b1.B.OJ.15)
1. Heap AMCHUIJIMHBI - TIpHOOpETEeHHE OOYJAIOUUMHUCS 3HAHWW W KOMIICTCHIIUN B
O6J'IaCTI/I MOJIYYCHHA HAHOYACTUIl U HAHOMATCPUAJIOB B JKUIAKUX CpClax.
2. B pe3yabrare wu3yYeHHs AUCHUIJIMHBI oOyyawinuiics mno mnporpamMmme
MArHCTPATYPbI T0JIKEH:

77




Obnadams cnenyromumu oouiekynbTypubiMu (OK), obmienpodeccuonansusiMu (OITK)
u npodeccuonanpubivu (ITK) koMmeTeHITUAMI:

CIIOCOOHOCTBIO HCIONB30BAaTh B HCCICNOBAHMSIX W pacyeTax B3HAHHUA O METOoAax
UCCIIC/IOBaHMs, aHAIM3a, IMAarHOCTUKU W MOJCIMPOBAHUS CBOWCTB BEIICCTB (MaTepHasoB),
GuU3MYECKUX W XHMHYECKUX MpOoIeccaX, MPOTEKAMIIUX B MarepHallax NpH HX IMOJY4CHUH,
obpabotke u moaudukanuu (I1IK-4);

TOTOBHOCTBIO Y4acTBOBaTh B pa3pabOTKe TEXHOJIOTUYECKUX MPOIECCOB MPOU3BOCTBA H
00paboTKH MOKPBITUN, MAaTEPUAJIOB U U3JIEIUM U3 HUX, CUCTEM YIIPABJICHHS TEXHOJIOTMUYECKUMU
nporeccamu (I[1K-9);

CIOCOOHOCTBIO HCMOJb30BaTh Ha MPOU3BOACTBE 3HAHHUA O TPAIUIUOHHBIX M HOBBIX
TEXHOJIOTHYECKHUX IMPOIeCcCaX M OIepalsaX, HOPMAaTUBHBIX M METOJUYECKHX Marephajiax o
TEXHOJOTMYECKON TOJTOTOBKE IPOU3BOJACTBA, KAauecTBE, CTAHIAPTU3AlUU U CcepTUUKALUN
U3JICITUI 1 TIPOIIECCOB C DIIEMEHTaMU 3KOHOMHUYeckoro ananu3a ([1K-16);

3Hamy:

TEOPETUYECKHE OCHOBBI MPOILECCOB KPUCTALIM3AIMU B JKHIKHX CpPElax, OCHOBHBIC
(dakTopbl, BAUSIONINE HA pa3Mep U CKOPOCTh 00pa30BaHUs LIEHTPOB KPUCTAJUIM3ALUHU, CKOPOCTh
pOCTa HAHOYACTHII;

3aKOHOMEPHOCTH  MPOTEKAIOUIMX  MPOLECCOB  MpU  CHUHTE3€  HAHOYACTHI[ H
HAHOMAaTEPHAJIOB B JKUJIKHUX (azax;

OCOOCHHOCTH XUMHUYECKHX, (QU3NYECKUX U OHOJIOTUYECKUX IMPOLIECCOB CHUHTE3a
HAHOYACTHI] U HAHOMATEPHAJIOB B )KUJIKHX Cpeax;

3aKOHOMEPHOCTH, MO3BOJIAIONINE MPOTHO3UPOBATh pa3Mep U MOP(OJIOTUI0 HAHOYACTHII
MIPH UCTIOJIb30BAHUHU KHUAKO(DA3HBIX METOJOB CHHTE3A,

ymemsy:

BBIOMPATH CIIOCOO CHHTE3a JUIS MOyYeHHUs HaHOYaCTHUI] TpeOyeMoro pazmepa 1 popMmsl;

HaXOJUTh W KCIOJNb30BaTh JUTEPATYpPHbIE MCTOYHHUKH, HEOOXOJUMBIEC NJISl MOIY4YECHHUS
HAHOYACTHI] 1 HAHOMATEPHAIIOB Pa3IMYHON TPUPOJIBI, TUCTIEPCHOCTH U COCTaBa,

MPUMEHSTh TEOPETUUYECKUE U MPaKTUUYECKHe 3HAHUS O COco0ax CHHTE3a HaHOYACTHI] U
HAHOMATEPHAJIOB JJIsl PEIICHHS] HEKOTOPHIX UCCIIEOBATENLCKUX U MPUKIIAIHBIX 33]1a4;

enadems:

MeToAaMu paboThl ¢ HAYYHO-TEXHHUYECKOW, CIPABOYHOM JINTEPAaTypOH U 3JIEKTPOHHO-
OMOTMOTEYHBIMU pecypcaMl IO TEOPETHUYECKHMM U TEXHOJOTMYEeCKHM acleKTaM CHHTe3a
HAHOYACTHI] U HAHOMATEPHAJIOB B )KHUJIKHX Cpelax;

OCHOBHBIMM METOJIaMH CHHTE3a B JKHUJIKHUX CpelaX HaHOYaCTHI[ U HaHOMAaTepHasloB
Pa3TUYHON AUCTIEPCHOCTH U IPUPOJIBI.

3. KpaTkoe coaep:kaHue TUCHUTIIUHBI

1. BBeneHue B CHHTE3 HAHOYACTHIl 1 HAHOMATEPHAJIOB B JKUJKUX Cpeaax
1.1  OcHOBBI KpUCTAITU3ALIMHU B )KHUJIKHUX cpenax. KonaeHcalnnoHHble MpOLECCHl.

1.2  TomoreHHoe 3apofble00pa3oBaHKe, TEPMOJIMHAMUKA U KHHETUKA
1.3 OcHoBHBIEC (PaKTOPHI, BIUSIOIMINE HA CKOPOCTh POCTa HAHOYACTHII

2. CuHTe3 HaHOYACTHUI] METOAAMH KOHTPOJIUPYEMOT'O OCKICHUS
2.1  CunTe3 HaHOYACTHI] 30JI0Ta U cepedpa
2.2 CuHTe3 NOIyNPOBOJHUKOBBIX HAHOYACTHII
2.3  CuHre3 MarHUTHBIX HAHOYACTHI]

2.4  CuHTe3 HAaHOYACTHII CO CTPYKTYPOH Aap0-000s10uKa

3. KommuiekcHble MeTOAbl CHHTE3a HAHOYACTHMII M HAaHOMATEpUANOB B IKUIKUX
cpenax
3.1 OcHOBHI 30/1b-T€JIb METO 1A TTOTYUEHHUSI HAHOMATEPHAJIOB
3.2 ConbBo- U TUAPOTEPMATILHBIN CUHTE3 HAHOMATEPHUAJIOB
3.3 CuHTe3 HaHOYACTHII TP MUKPOBOJIHOBOM U YIIbTPa3ByKOBOM BO3JIEHCTBUU
3.4 Kpuoxumudeckuii METOJl CHHTE3a HAHOYACTHII
3.5 DneKkTpoXUMHUYECKHE METOIbI MOJIyUYEeHUsI HAHOMAaTEPHAIOB
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3.6 MarpuuHbIli CHHTE3 HAHOYACTHIL
3.7 buonornueckue METOIbI CHHTE3a HAHOYACTHUIl U HAHOMATEPHAJIOB
3.8 Camoopranuzaiys HAHOYACTHII.

4. O0beM y4eOHOH JUCIHIIMHBI

Bunbr yue6HOM paboThI B 3ayerHBIX B akazmem.
eIMHUIIAX Jacax
O01asi TPYA0eMKOCTh THCIUTIMHBI 110 Y4eOHOMY MJIAHY 5,0 180
AyIMTOpHBIE 3AHATHS! 1,78 64
Jlexrn (JIek) 0,44 16
Ipaktuueckue 3ansarus (I13) 0,45 16
JlaGopaTopHbie pabOTHI 0,89 32
CamocrosiTesbHas padora (CP): 3,22 116
Buja koHTpoOJs: 3a4eT / 3K3aMeH 0,0 3auer ¢
OLICHKOM
Bunbr yue6HOM paboThI B 3auernbIx B actpon.
eMHUIIAX Jacax
OO01masi TPYA0eMKOCTh THCIUTIMHBI 110 Y4e0HOMY MJIAHY 5,0 135
AyIMTOpHBIE 3AHATHS! 1,78 48
Jlexrun (JIek) 0,44 12
Ipaktuueckue 3ansarus (113) 0,45 12
JlaGopaTopHbie pabOoTHI 0,89 24
CamocrosiTesbHas padora (CP): 3,22 87
Buja koHTpoOJs: 3a4eT / 3K3aMeH 0,0 3auer ¢
OLICHKOM

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«MeToabl H MPUOOPHI J1JIA H3YUeHHsI HAHOYACTHIl U HaHOMaTepuaios» (b1.B.0/1.16)

1. Heab DUCUMIUIMHBI. SBISETCS MPUOOpPETEHUE 3HAHWUW O CYMIECTBYIOIIMX METOAaX
UCCJIEIOBaHMsI HAHOOOBEKTOB U HAHOCHUCTEM U MPUHLHUIIAX, Ha KOTOPBIX OCHOBAHO COBPEMEHHOE
TUATHOCTHYECKOE W aHaJIWTHYecKoe oOopymoBaHue. (OCHOBHOE BHHUMaHUE YIENSETCS
(dbyHIaMeHTaIbHBIM MPUHIUIAM, QU3NYECKUM MpeesiaM pa3InyHbIX METOAOB U UX TOUHOCTHBIM
XapaKTePUCTHKAM.

2. B pe3yabrare wu3yYeHHs AUCHUIJIMHBI O0Oyyawinuiicss mo mnporpamMmme
0akajaBpHaTa q0JIKEH:

Ob6naoams caenyromumu oomekynbTypubiMu (OK), obmienpodeccronansasiMu (OITK)
u npodeccuonanbHbive ([1K) komnereHImsMI:

TOTOBHOCTBIO BBINOJNHSITh KOMIUIEKCHBIE HCCIEAOBAHUS WM MCIBITAHUS TPU HU3YUCHHUH
MaTepuajoB W W3JCTHUH, BKIIOYAs CTaHAAPTHBIE U CEePTU(HUKAIMOHHBIC, MPOLECCOB WX
POM3BOJICTBA, 00paboTku u Moaudukamuu (ITK-5);

CIIOCOOHOCTBIO OIICHMBATh KAueCTBO MATEPHANIOB B MPOM3BOACTBEHHBIX YCIOBHUSIX Ha
CTaI{H OIBITHO-TIPOMBIIIJICHHBIX McTbITanuii u Bueapenus ([1K-10);

CIIOCOOHOCTBIO  HCIIOJIB30BaTh HOPMATHBHBIE W METOJAMYECKUE MaTepHUanbl IS
MOJATOTOBKA U O(OPMIICHUSI TEXHUYECKUX 33JaHUN Ha BBIMIOJHEHUE U3MEPEHHM, MCIIBITAaHWH,
Hay4HO-HMCCIIC0BATEIbCKUX U ONBITHO-KOHCTPYKTOpCKuX padot (I1K-13);

TOTOBHOCTBIO  HCIOJB30BaTh TEXHUYECKHE CpPEJCTBA H3MEpPEHUsT M  KOHTPOJI,
HEOOXOUMBIC MPU CTAHAAPTU3ALNU U CEPTUPUKALNNA MATEPUAIIOB U TPOIIECCaX UX MOIyUeHUS,
UCTIBITATEIFHOTO U IPOM3BOACTBEHHOTO 00opymoBanus ([1K-14);

3HamMb.
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- (U3UKO-XMMHYECKHE OCHOBBI METOAOB HCCIICIOBAaHUS, aHaIM3a W JUarHOCTUKU
HaHOMAaTEPHAJIOB U HAHOCUCTEM,;

- (pu3MuecKkue OCHOBBI CKaHUPYIOIIEH M MPOCBEUMBAIONICH 3JIEKTPOHHON MUKPOCKOIHH,
TYHHEJIbHOM M aTOMHO-CUJIOBON MUKPOCKOIINH;

- (hu3nyecKre OCHOBBI CIEKTPOCKOMUYECKUX U AU(PPAKIMOHHBIX METOIOB M3YyYCHHS U
aHaJIM3a HAHOCUCTEM U HAaHOMAaTEPHUAJIOB

- BUJBI U YCTPOICTBO OCHOBHBIX MPHOOPOB Uil HCCIEIOBAHMUS, aHAIN3Aa U TUArHOCTUKU
HaHOMAaTEPHAJIOB U HAHOCUCTEM,;

- OCHOBHBIC TpeOOBaHMA K OOBEKTaM aHAJIM3a Ul pa3IMYHBIX METOJOB HMCCIEIOBaHNUA,
aHaJIN3a U JUAarHOCTUKU HAHOMAaTEPUAIIOB U HAHOCHUCTEM,;

ymemn.

- BbpIOMpaTh HEOOXOAMMBIH METOJ aHaiuM3a U  JUAarHOCTUKM  HAHOYACTHII,
HaHOMAaTEPHUAJIOB U HAHOCUCTEM B COOTBETCTBUU C IIOCTABJICHHOW UCCIIENOBATEIILCKOM 1IEIbIO;

- OLEHHBAaTh JOCTOBEPHOCTh IOJYYEHHBIX pE3yJbTAaTOB aHAJIW3a HAHOYACTUL U
HaHOMAaTEepHaJIoB,;

- MPOBOJMTH CPABHEHHUE PE3YyJIbTATOB, MOJYYEHHBIX PA3HBIMU METOJIAMH;

enadems.

- HaBBIKAMHU HCIIOJIb30BAaHUS pPA3JIMYHBIX TEXHUYECKUX CPEACTB JUIsI HU3MEPEHUs U
KOHTPOJISI OCHOBHBIX ITapaMETPOB HAHOYACTHULl U HAHOMATEPUAJIOB;

- HABBIKAMU aHAJIN3a MMOJIYYEHHBIX PE3YIbTaTOB.

3. Kpartkoe coep:kaHue AU CHUITUHBI

BBenenne. OcOOEHHOCTH WCCIIENOBAHUSA HAHOOOBEKTOB M HAHOCUCTEM. MeTOIbI
U3ydeHHs: (U3NKO-XMMHYECKHX IPOIECCOB B HAHOCHUCTEMaxX, (U3UYECKUX, XUMHUYECKUX U
OMOJIOTUYECKNX CBOMCTB M 3KCIUTyaTallHOHHBIX XapaKTEPUCTHK HAHOMATEpHAallOB, YCTPOWCTB,
npuOOpoB M M3AeNHil Ha uX ocHoBe. CrienupuKa TMHEWHBIX U3MEPEHUH, XMMUYECKOTO aHalIn3a
U OIpe/ieieHHs] CTPYKTYPHBIX TapaMeTpoB HaHOOOBEKTOB. TpeboBaHUS K TOUHOCTH HU3MEPEHUN
U METPOJIOTUYECKUM XapaKTEpPUCTUKAM METOJIOB AaHalu3a W JWarHOCTUKM HAHOYACTHUIl U
HaHOMaTEpHUAaJIOB.

Mukpockonnueckne MeToabl. OCHOBHBIE TIOHSTHSA. YBEJIMYEHHME MHUKPOCKOIA,
M0JIE3HOE YBEIUYCHUE, AUPPAKIIMOHHBIN Mpeaes IPOCTPaHCTBEHHOTO pa3pelIeHNs ONTHIECKOTO
MHUKpOcKomna. [TpUHIUIBI TOCTPOSHHS YBEINYEHHOTO n300paxenus. [Ipubopsl ¢ mapanienbHbIM
U T0cjeoBaTeNIbHBIM (opMHUpoBaHuEM H300paskeHus. [IpuHiun nmoctpoeHus u3oOpakeHus B
pactpoBoM (CKaHUpyOLIEeM) MHKpockore. [IpocTpaHCTBEHHOE paspelieHHe U TiyOuHa
PE3KOCTH.

®duszuyeckHe OCHOBbI JJIEKTPOHHOH  MHMKPOCKONMH. OMHUCCUS  DJIEKTPOHOB.
TepMo3JIeKTpOHHAS U BTOPUYHAS DJICKTPOHHASI SMHUCCHSI. ABTOAIEKTPOHHAs ([10JIeBasi) SIMUCCHSI.
D¢dexT TemmoBbIX CKOpOCcTed. VICTOYHUKH 3JEKTPOHOB  (3JCKTPOHHBIC MYIIKH) IS
3JIEKTPOHHBIX MHKPOCKONOB. Tumbl MCHOJNB3yeMbIX KaTodoB. IIpemMmylnectBa M HEIOCTaTKH
KaTOJ/IOB C aBTORJIEKTPOHHOU sMuccueit. [ToHsTie 00 3JIeKTPOHHON ONTHKE, MATHUTHBIC JIMH3HI.
BakyyMHBIE yCIOBHMS I PA3IMYHBIX THUIIOB 3JEKTPOHHBIX MHUKPOCKOMOB. (OCHOBBI
B3aUMO/ICHCTBHS AIEKTPOHHOTO MyYKa CPEAHUX SHEPTHid ¢ TBepAbIM TeioM. [Ipober 31eKTpoHOoB
B TBepJIoM Tesie. OCHOBHBIE B3aUMOJEHCTBUSA — YIPYroe M HEYNpyroe paccesinue. Bropuunas
JJIEKTPOHHAsT SMHUCCHA. ['eHepanus TOPMO3HOIO M XapaKTEPUCTUYECKOTO PEHTIECHOBCKOIO
uznydeHus. Oxe-3pPexT U oxke-dNeKTpOHHas HSMHccUd. PaauannvoHHbIE MOBPEXKICHUS
UcclenyeMoro oobekra. JleTeKTopsl HHPOPMATUBHBIX CUTHAJIOB B 3JIEKTPOHHON MUKPOCKOIIHH.

[IpenenbHbIe BO3MOKHOCTH 3JIEKTPOHHON MUKPOCKOIINU

PactpoBasi 3jiekTpoHHasi MuUKpockomusi. OOmias cxeMa W TNPUHIUN JCHCTBHS
pacTpoBOro AJIEKTPOHHOIO MHUKPOCKOMNA. THIIBI KAaTodOB, HCIOJb3YEMBIE B pPacTPOBOU
JJIEKTPOHHOM MUKPOCKONMU. MX CpaBHUTENBHBIE IIPEUMYIIECTBA M HENOCTATKU. Pexum
PErucTpali MEJICHHBIX BTOPHYHBIX 3JIEKTPOHOB. JIETEKTOp MEJIEHHBIX BTOPHUYHBIX
ANIEKTPOHOB. MexanusMm  ¢opmupoBaHust KOHTpacta u3zoOpaxeHus. KanteH-3pdexT.
[TpocTpancTBeHHOE pa3pelieHHe W HMHQOpPMATUBHBIE BO3MOXHOCTU. OrpaHuyeHus Ha
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XapaKTEPUCTHKN 00pa3lia — TEeIUIO- M DJICKTPONPOBOAHOCTh. PexuM perucrpauuu oOpaTHO
paccesHHBIX 3J1eKTpoHOB. MH(pOpMaTuBHBIE BO3MOXHOCTH, MPOCTPAHCTBEHHOE pa3pelICHuE,
IIpUMEHEHHEe. PacTpOBBI 3JIEKTPOHHBIM MHKPOCKOII — CPEACTBO HM3MEPEHHUs JIMHEHHBIX
pa3MepoB B HaHoMana3oHe. KainbpoBka B HaHOiMANIa30HE. IMHEWHbBIE MEphl B HAHOIMATIa30HE.
IIpenenbHbIe BO3MOKHOCTH PACTPOBOM JIEKTPOHHOM MHUKPOCKOIMH IPU U3MEPEHUU JIMHEHUHBIX
pa3mMepoB HaHOOOBEKTOB. [IpocTpaHcTBEHHOE pa3pelieHue.

IIpocBeunBaomas 31eKTPOHHAs MUKpockonusi. O0mias cxemMa ¥ MPUHLIUN JIeHCTBUSA
IIPOCBEUUBAIOIIETO  AJIEKTPOHHOIO  MHKpOCKomna. Peanmuzanust peXuMOB — HaOJIOJEHUSA
n300pakeHus (TEMHOE W CBETJIOC MOJIE), MUKPOIU(PPAKIHH. IIeKTpoHOrpadus. MexaHH3MBbI
(GopMHpOBaHUs KOHTpacTa M300pa)KeHUs B IPOCBEUMBAIOLIEM 3JIEKTPOHHOM MHKPOCKOIIE.
[IpocBeunBaromMii  AMEKTPOHHBIA MHKPOCKON KaK CPEICTBO HU3yYeHHs] HaHOOOBEKTOB.
[IpenenpHble BO3MOXHOCTH INPOCBEYMBAIOLIETO 3JIEKTPOHHOTO MHMKpockomna. TpeGoBaHus K
00BEKTaM UCCIICIOBaHMS.

Ckanupyromasi 30HA0Bass MHKpockonusi. OcCHOBHbE (DU3MUECKHE IPUHIMIBI
CKAHMPYIOLEH 30HAOBOM MHMKpPOCKONHUHU. TyHHEIBbHAas W  aTOMHO-CWIOBas  30HJO0Bas
MHUKpockonusa. MHpopMaTHBHBIE BO3MOXKHOCTH M IPOCTPAHCTBEHHOE pasperieHue. OCHOBHBIE
AJIEMEHTBHl CKAaHUPYIOLIEr0 30HI0BOrO MHKpockomna. [IpumeHeHWe npu HCCIEAOBAHUU
HaHOOOBEKTOB M IMHEWHBIX U3MEPEHUSX B HAHOIUAMA30HE.

PeHTreHocnekTpajbHblii MUKpoOaHaau3. ['eHepanyss peHTreHOBCKOIO M3JIy4eHUs IIPU
B3aMMOJCHCTBUH JJIEKTPOHOB c TBEPABIM TEJIOM. OcHoBHBIE ITPUHIIMIIBI
PEHTI€HOCHIEKTPAJIBLHOTO aHalIu3a. XapakTEepUCTUYECKOE DPEHTIEHOBCKOE U3IydeHHUE. 3aKOH
Mo3znu. 3aKOHOMEPHOCTH B PEHTIE€HOBCKUX crHekTpax. CrnekTpaibHblie cepud. TopMo3Hoe
PEHTI€HOBCKOE H3NydyeHue. [IpuHIMNBI pa3ioKeHusi PEHTTEHOBCKOIO H3JIyYE€HHUS B CIHEKTP.
CnekTpoMeTpbl ¢ BOJTHOBOM M IHEPreTUUYECKOW AMCIEpcHei. PEHTTeHOBCKHIT MHUKpOaHAIU3 C
JNIEKTPOHHBIM ~ 30HAOM. METpPOJIOTHYECKHE  XapaKTePUCTUKU  (JOKaIbHOCTH,  Ipeed
OOHapy)XeHUs, TUana3oH ONpPEeIIeMbIX COICpP)KAHUM, AUAIa30H ONPEIesIeMbIX JICMCHTOB).
YCTpOUCTBO PEHTIEHOBCKOIO MMKpOAaHAIMU3aTopa. IIpMHIUIBI KOJIMYECTBEHHOrO AaHAJIN3a.
PeHTreHOBCKMI MHUKpOaHaIU3 B MPOCBEUMBAIOINICH 3JEKTPOHHOM MUKpockomnuu. IIpenenbHbie
BO3MO>KHOCTH.

DJIeKTPOHHasi cneKTpockonusi. Oe CIEKTPOCKONMS U PEHTIeHO(OTORIEKTPOHHAS
CIEKTPOCKOIIHSL. WNndopmaruBHbIe BO3MOXKHOCTH. JlokanpHOCTB OIpEIEIICHUMN.
OKclepUMEHTalIbHble OCOOEHHOCTH peanu3alid MeToAoB. Bakyymuble ycinoBus. [IpuHuIMIBI
orpeneneHuss (GOpMBI HAXOXKIEHHUS JJIEMEHTOB — XHMMUYecKuid cnaBur. JlokambHas oxe-
CHEKTPOCKONUS € DJIEKTPOHHBIM  30HAOM. lIpenenbHbIE  BO3MOMKHOCTH — 3JIEKTPOHHOU
CIEKTPOCKOIUH.

Macc-cnnekTpoMeTpusi BTOPHYHBIX HOHOB. OCHOBHbIE (DU3MUECKUE SBICHMS IpU
B3aMMOJEMCTBUM HMOHOB C TBepAbIM TesnoM. KaronHoe pacneuieHue. [Ipouecchl MoHM3anuy,
KO3(PUITMEHTH OTHOCUTEIHHOW 3JIEMEHTHON YYBCTBUTEIHHOCTH. [IpMHIMIBI MEHCTBUS Macc-
CIEKTPOMETPOB, OCHOBHBIE THUIIBI Macc-CenapaTropoB. Macc-CIEKTpOMETP BTOPUYHBIX HOHOB.
OcHOBHBIE 371eMEHTHI. TpeboBaHus K BaKyyMHBIM ycioBHsM. [IoHATHE O pacmpenennuTebHOM
(mocnoitHom) ananmu3e. JlokanbHOCTH omnpejaeneHus. [IpHHIUIBI KOJIMYECTBEHHOTO aHau3a.
Kamu6poBka npubopa mo riyonHe. MeTposIorHiecKkue XapakTePUCTHKH MacC-CIIEKTPOMETPUHU
BTOPUYHBIX MOHOB. BpeMs nposeTHast Macc-CIEKTPOMETPHS.

HNuTepdepomerprueckne MeTOAbI H3MepPeHUs HaHomepeMemeHui. [IpuHumn
neiictBusi  yazepHoro uHTepdepomerpa. IlpenenbHble BO3MOXKHOCTH HHTEp(EpPOMETPHUH.

CoBMelleHHbIE YCTAaHOBKM — D3JEKTPOHHBIE U 30HJOBBIE MHKPOCKOIBI C JIa3epHBIMU
UHTEpHEPOMETPAMH.
JAndpakunonHblie MeTOAbI HCCJIeI0BAHMS HAHO00bEKTOB. Hudpakmus

PEHTTEHOBCKUX JIyueil M 31eKTpoHOB. YpaBHeHus Jlays, ypaBHenue Bynbda-bparros. Cassb
YIJI0BOM MIMPHHBI TU(GPAKIMOHHOTO MaKCUMyMa M pa3Mmepa 00JacTH paccestHus. ManoyrioBoe
paccesHME PEHTTCHOBCKUX JIyded M JJIEKTpOHOB. lIpumeHeHue mis u3MepeHus pasMepoB
HAaHOYaCTHLI.
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Metoasl  BbISBJIEHUSI  KBAaHTOBO-pasMepHBIX d¢d¢ekrToB. JlromuHEeCcHeHIMS,
pamMaHOBCKOE paccesHue. [I[puMeHeHne XMMUYECKUX 30HI0B.
4. 00beM y4eOHOH JUCHHILIMHBI

Bunst yueOHoI paboTh B 3auetHpix | B akagem.
eIMHUIIAX qacax
O01mas TpyA10eMKOCTh JUCHUILIHHBI 110 Y4e0HOMY ILUIAHY 6,0 216
AYAUTOPHBIE 3aHATHUS: 2,67 96
Jlexru (JIek) 1,33 48
[Mpaktruyeckue 3ausatus ([13) 0,45 16
JlaGopaTopHbie pabOTHI 0,89 32
CamocrosiTesbHas padora (CP): 2,33 102
Buj KoHTpoIs: 3a4eT / 3K3aMeH 1,0 IK3aMeH
(18)
Bunast yueOHoI paboThI B 3aueTHbIX B actpon.
eIMHUIIAX qacax
O01mas TpyA10eMKOCTh JUCHUILIHHBI 110 Y4e0HOMY ILUIAHY 6,0 162
AYAUTOPHBIE 3aHATHUS: 2,67 72
Jlexru (JIek) 1,33 36
[Mpaktuyeckue 3ausatus ([13) 0,45 12
JlaGopaTopHbie pabOTHI 0,89 24
CamocrosiTebHas padora (CP): 2,33 76,5
Bu KoHTpoIs: 3a4eT / 3K3aMeH 1,0 IK3aMeH
(13,5)

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIMHBI
«buosoruueckue HanocTpykrypb» (b1.B.O/1.17)

1. Heap JMCHUIUIMHBI - O3HAKOMHTH CTYIEHTOB C OCHOBHBIMH  KJIaCCaMH
OMOJOTUYECKUX MOJIEKYJ, UX CTPOCHHEM M (PYHKIIUSMH, 1aTh IMOHSATHE O CTPOCHUH B (YHKITHSIX
OHMOJIOTUYECKUX HAHOCTPYKTYP B JKHBOH NPHUPOJIE HA MPHUMEPE IHEPIeTUUYECKUX IPOIECCOB B
KJIETKE, MPOLIECCOB TEHEPUPOBAHUS, BOCHPHUITHS M TIEpeNadyd CHUTHAJIOB, MEXaHHYECKOTO
JIBYDKCHUSI.

2. B pe3yabTtare wu3ydyeHus IUCHMIUIMHBI O0y4YawUIUiici MO mNporpamme
0akaJiaBpUaTa J10JIKeH:

Obnaoams cnenyromumu oouiekynbTypubiMu (OK), oGmienpodeccuonansusiMu (OITK)
u npodeccuonanpubiMu (ITK) koMIeTeHITUAMI:

TOTOBHOCTBIO TIPUMEHATh (PYHIAMEHTAIBHBIE MATEMAaTUYECKUE, ECTECTBCHHOHAYYHBIC U
oOrenHKeHepHbIe 3HaHUs B mpodeccronanbhoi aesrenproct (OITK-3);

CIIOCOOHOCTBIO HCTOIH30BaTh Ha TPAKTHKE COBPEMEHHBIC IMPEACTABICHUS O BIUSHUU
MHUKPO- M HaHO-CTPYKTYphl Ha CBOMCTBa MaTepHalOB, MX B3aUMOJCHCTBUHM C OKPYKAIOIIECH
CpezoH, moJisiMu, yactuliamu u usiaydenusmu ([1K-6);

3Hamb.

- CTpOCHHUE, CBOMCTBA U OHOIOrHYecKre (PYHKIIMU OCHOBHBIX KJIaCCOB OMOMOJIEKYIT,

- CTpoeHHE U pabOTy HauboJIee BAXKHBIX OMOJIOTUUECKUX HAHOCTPYKTYD;

- MOJICKYJISIpHBbIE MEXaHU3MbI BOCIIPUATHS, TIEpeadn U npuemMa MHGOPMAIUU B JKUBBIX
cucTemMax;,

- MOJICKYJISIPHBIE MEXaHU3MbI TIOTYYSHUS ¥ XPAHCHUS SHEPTUH B J)KUBBIX CHCTEMAX;

- MOJICKYJISIPHBIE MEXaHU3MbI MEXaHUYECKOTO IBUKCHUS B )KUBBIX CHCTEMaX;

ymemy.
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- BUJCTHh NEPCIEKTUBBI BO3MOXKHBIX OHMOJIOTHYECKUX, MEAUIMHCKUX U JKOJOTHYECKHUX
MPUJIOKEHUH HAaHOTEXHOJIOTHH,

— CaMOCTOSITEJIbHO OPUEHTUPOBATHCS B JUTEPATYpe, MOCBAIICHHONW MEAMIIMHCKUM U
OHOJOTUYECKUM MPUIIOKEHUSIM HaHOTEXHOJIOTUH;

- BECTH JUAJIOT U COTPYAHUUYECTBO C MPEACTABUTEISIMI MEAUIIMHCKUX M OMOJIOTUYECKIX
HayK;

enadems.

- HaBBIKAMH aHaJIM3a HAYYHO-TEXHUYECKOM JINTEpaTypbl B 0OJACTH CTPOEHHS, CBOMCTB,
GYHKIUI ¥ BO3MOXHOTO TPUMEHEHUSI HAHOCTPYKTYP OMOJIOTUYECKOTO IMPOUCX OKICHUSI.

- CIIOCOOHOCTBIO UCIOJIB30BAaTh HAa MPAKTUKE 3HAHUS O CTPOCHUH U (PYHKIIMOHUPOBAHUU
OMOJIOTUYECKIX HAHOCTPYKTYP, B TOM YHCIIEe TIPH pa3paboTKe HOBBIX HAHOMATEPHAIIOB.

3. KpaTkoe cogep:kaHue TUCHUTIUHBI

1. BBenenne. Mecto OMOXUMUU CPEH APYTUX €CTECTBEHHBIX HAyK. OOBEKTHl U3yUCHUS
ouoxumun. CBs3p OMOXMMHMM ¥ HAHOTEXHOJIOTUU. buommmervka. YpOBHU OpraHu3aluu
OMOJIOTUYECKNX CHUCTEM. buomornyeckue OOBEKTHI KaK HAHOCTPYKTYpbl M HAaHOMAIIWHBI.
DNEeMEHTHBIN COCTaB )KUBBIX OpraHu3MoB. Ocobast posib BOJbI Ui AKUBBIX OPIaHU3MOB.

2. Knerku u Bupycbl. OCHOBBI KJIETOYHOU Teopuu. [IpoKapHOTBI M SYKapUOTHI.
Ctpoenue, (QpyHKUHMH M XapakTEpHbIE pa3Mepbl KIETOYHBIX CTPYKTYyp. CTpoeHue BHUPYCHBIX
yactul. Knaccudukamus BUpycoB. BzammoneiicTBue BHPYCOB C KiIeTKOH. JIu3oreHHbIH H
JUTUYECKUN yTh. BUpychl Kak NpUpoAHbIE HAHOMAIIUHBI.

3. BeakoBble HaHO00BEKTHI. AMUHOKHUCIOTBI. OmNpeneneHue, oobmas GdopMmya,
ONTHYECKash aKTUBHOCTb. buonormyeckue (GyHKunu amMHUHOKUCIOT. CTPYyKTypa aMHHOKHUCIOT.
Hesamennmbie aMuHOKHCTOTHL. CTPYKTypa v OMOIOTUYECKUE (PYHKITHH METTHIOB.

buonoruueckne QyHKIMHM, XapakTepHbIE pa3Mepbl MOJIEKYJ1 O€NKOB. YPOBHH
OpraHM3ali CTPYKTYypbl OenkoB. JleHarypamus. HaHOCTpyKTypa KOJIJIareéHOBBIX BOJOKOH.
Crpykrypa u pyHkiuu remorioonna. CTpykTypa u pyHKITHH UMMYHOTJIO0YJIMHOB.

Omnpenenenue, HOMEHKJIaTypa U kiaccudukanus depmentoB. OcoOEHHOCTH AECUCTBUS
dbepMeHTOB Kak KaTanu3aTopoB. CTpOCHHE aKTUBHOTO IIeHTpa hepMeHTOB. MexaHu3M JIeUCTBUS
dbepMeHTa - Teopusi MHAYIIUPOBAHHOTO COOTBETCTBUA. OCHOBBI (PEPMEHTATUBHON KUHETHKH:
BIUsSHUE Temreparypsl, pH, koHneHnTpanuu depmenta u cydcrpata. YpaBHeHne Muxasnmca-
MenTen. Perymsimust akTUBHOCTH  (EPMEHTOB — KOHKYPEHTHOE M HEKOHKYPEHTHOE
UHTUOMpOBaHUE, aJJIOCTEpUuUEcKas peryisnus, KoBajieHTHas Moaudukauus. Kackan
(hepMEHTAaTUBHBIX PEAKINil Ha TPUMEpPE CBEPTHIBAHUS KPOBH.

Kodepmentsl. Ilpumepsr kodepmenToB. DYHKIMH BUTAMHUHOB KaKk KO(EPMEHTOB.
Hpyrue ¢pyHKIIMN BUTAMUHOB. [IpMepbl BUTAMHUHOB. ABUTAMHUHO3.

4. YrjeBoaHble HAHOCTPYKTYpPbI. CTpoeHrne U OWOJOrHdYecKue (PyHKIIUU YTIIEBOJIOB.
Monocaxapuasl. CTpyKTypHass M ONTHYECKass HM30MEPHUS MOHOCAXapHIIOB, JHHEHHBIE U
nukinuueckue Gopmbl. Jlucaxapuapl — caxapo3a W JakTo3a. llommcaxapuabl: ILENUTION03a,
Kpaxmall, TJINKOTeH, WHYJIHH, XWTHH, THATYpPOHOBas KHCIOTa. HaHOCTpyKTypa KIETOYHOMH
CTEHKHU PACTECHUI.

5. Jlunuasl 1 6uoIorHYecKkrue MeMOpansbl. bruonornueckue QyHKIUM U KIaccupUKAIUSL
munuaoB. KupHele Kucnotsl. Tpurnunepunbl. Bocku. @ocdonumnuabl. CTEpOUIbl, X0IeCTEPHH.
Kaporunounast. TeprnieHst.

HanocTpykTypa KieTodyHOW MeMOpaHbl — JIMIUIHBIA Oucioi, nepudepuyeckue u
UHTETrpasibHble Oenku. DYHKIUU KIETOYHBIX MeMOpaH. MeMOpaHHBIM TPaHCHOPT: MpocTas U
obneruennas auddys3us, akTHBHBIA TpaHcropT. MexanmsM neiicteus Na'/K'-macoca. Pormb
MOHHBIX KAaHAJIOB B MPOBEJICHUN HEPBHOT'O UMITYJILCA.

6. HaHocTpykTypa M (PYHKIUM HYKJEHHOBBIX KHCJIOT. XWUMHUYECKHH COCTaB
HYKJIEMHOBBIX KHCJIOT, a30THCTble ocHoBaHMs. YmnakoBka JIHK, HanocTpykTypa XpomaruHa.
[TpyHIMIT KOMIUIEMEHTAPHOCTH, BOJOPOJHBIE CBSI3M MEXJIY a30TUCTHIMH OCHOBAaHUSIMHU.
Hanoctpykrypa nBoiinoit cniupanu JIHK.
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CBolicTBa TI€HETHMYECKOI'O0 KOJAA, CTpOoeHHME TeHOB. OpraHuszanusi TIe€HETHYECKOIO
MaTepuaia, CTpyKTYpHbIe T€Hbl M PEryJasTOpHbIe y4yacTku. MIHTpoHBI U 3k30HBI. MyTranuu u
daxTopsl, ux Be3biBaromue. Penapanus JJHK. [Ipumepsr HacieacTBeHHBIX 3a001€BaHHM.

[Ipomeccyt mepemaum reHernueckor wuHGopManuu. Perumkamus JIHK, crpoenue
pertukaTuBHON BUiKH. Tpanckpunims, padora PHK-momumepassl. CTpoeHne TpaHCHOPTHOM
PHK. Ctpoenue u pabora pubocombl. OCHOBHBIE CTAIUHU MPOIIECCAa TPAHCIISAIINH.

7. MoJiekyJasipHble MEXaHM3MbI BOCTIPUSITUS U Nlepeayd HH(POPMALMH.

HepBHas u rymopanpHas peryisuus opraHusma. [lonstue ropmona. OcoOGeHHOCTH
JecTBUSL TOPMOHOB. MOJEKyJsIpHbIE MEXaHH3Mbl JICHCTBHSI TOPMOHOB. MeMOpaHo-
OTIOCPEZIOBAaHHBI M IUTO30JbHBIA MexaHu3M. Kmaccudukamuss ropmoHoB. CTpykTypa u
Ouonornyeckne (QyHKIUM HEKOTOPHIX TOPMOHOB Trumnopu3za U mnepudepruuecKux xKenes.
['opMOHaJIbHBIE HAPYILICHUS.

HepBHast perynsmusi, crpoeHue akcoHoB. CTpoeHue M paboTa HEPBHO-MBIIIEYHOTO
cuHarca, Heiipomeauaropsl. Opransl yyBcTB. [loHsiTHe penentopa. CTpoeHHE U MOJICKYIISIPHBII
MeXaHU3M paboThl 3puTenbHOro penentopa. CTpoeHHE M MEXaHHW3M pabOTHI CIIyXOBOTO
peuenTopa. MoneKyIsipHbIi MEXaHU3M BOCIPUATHUS BKyca Ha IPUMEPE CaXxapo3bl.

8. Mexanunueckoe aBuxkeHue. CTpoeHre MUKPOTPYOOUueK. MoseKkynsipHas CTPYKTypa U
paboTa KIETOYHBIX pEeCHHYEK. BpaiarenbHOe NBHKEHHE KTYTHKOB KIIETKH (HAHOMOTOD).
CtpoeHre MBIIICUYHOW KIETKH, MHUOPUOpWUIB. HaHOCTpyKTypa axkTHHA W  MHO3HHA.
MonekynsgpHble MEXaHU3MbI MBIILIEYHOT'O COKPAILLIEHUSI.

9. MoJiekyJisipHble MeXaHM3Mbl NpeBpallleHHs] PHEPrUM M BellecTBAa B KHBBIX
cucremax. [lonstue merabonusma, kataboau3M u aHabomm3M. lleHTpanbHBIE TTyTH OOMEHA.
KiroueBbie MeTabonnThl — nupyBar u aneTwiiKoA. Makpospriuueckue MOJIEKYIbl.

AdpoOHOE W aHa’poOHOE OKWCICHHME YIVIEBOJNOB. [JMKONM3, €ro  Ccragumu.
[MupyBarruaporenasnas peakuus. Llukin KpeOGca. OOumii MaTepuanbHblii U 3HEPreTHYECKHMA
Oaranc a3poOHOT0 OKHUCIICHUS TITFOKO3BI.

CrtpoeHrue u poiib MUTOXOHAPHH. MeXaHU3M OKUCIUTENHLHOTO (OCHOPHIUPOBAHHS,
COTIPSDKEHHE TIPOIIECCOB OKHUCICHHS U (ocPOopUaupoBaHusi, poib MeMOpaHbl. MolekyspHas
OpraHu3aIys AbIXaTeIbHOU LIETH.

doTocuHTEe3, CBETOBAs M TEMHOBAs CTaud. MarepuaabHbI U SHEPreTHUYCCKUI OanmaHc
¢dorocunTe3a. CTpoeHHe XJIOPOIUIACTOB, CTPYKTYpa Xjopoduiia. MexaHu3M CBETOBOW CTaJuu
dbotocunTe3a. TemHoBas ctagus hoTocuHTE3a, MK KanbpBuHa.

10.  JdocTuskenus " nepcrneKTuBbI pa3BUTHUA HAHOOHMOTEXHOJIOTHH.
HanoOuotexnonorusa.  Bo3moxkHble ~ OuonOruueckue W MEOUIMHCKUE  MPHIIOKEHUS
HAaHOTEXHOJIOTUU U HAHOMATEPHUAJIOB.

4. 00beM y4eOHOH JUCIHIIMHBI

Bunbt yueOHO paboOThI B 3auerHBIX B akamem.
eMHALIAX yacax
Oo0mas TPyA0eMKOCTh TUCHHUIJIMHBI 10 Y4eOHOMY MJIaHY 5,0 180
AYAUTOPHBIE 3aHATHUS: 1,78 64
Jlexrn (JIek) 0,89 32
Ipaktuueckue 3ansarus (I13) 0,89 32
CamocrosiTesibHas padora (CP): 3,22 116
Buja koHTpoOJs: 3a4eT / 3K3aMeH 0,0 3auer ¢
OLIEHKOM
Bunbr yue6HOM paboTh B 3auernpIx B actpon.
eIMHUIIAX yacax
Oo6mas TpyA0eMKOCTh TUCHHILJIMHBI IO Y4e0HOMY IJIaHy 5,0 135
AYAUTOPHBIE 3aHATHUS: 1,78 48
Jexmuu (JIek) 0,89 24
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[Mpaktruyeckue 3ausatus ([13) 0,89 24

CamocTosiTesibHas padora (CP): 3,22 87

Bu KoHTpoJIs: 3a4eT / 3K3aMeH 0,0 3auer ¢
OLICHKOM

4.4.3]I[dCUMIIMHBI BAPMATHBHOM YacTH (IMCHHUILUIMHBI 110 BHIOOPY)

AHHOTanuA padoyeil MPOrpaMmbl AUCHUNIMHBI
«JJIeKTUBHbIE TUCHUILUINHBI 0 (PU3HYECKOii KYJIbTYpe U CIIOPTY»

1. Henap AMCHMILVIMHBI - OBJAJIEHHE CHUCTEMOM NPAKTHMUECKUX YMEHHMH M HaBBIKOB,
00eCreynBaloOIUX  COBEPIICHCTBOBAHUE  ICUXO(M3MYECKHX  CIOCOOHOCTEH;  pa3BUTHE
CIOCOOHOCTEH MCIOJIb30BaTh pa3HooOpa3Hbie (GOpMbl (HU3HUYECKON KyJIbTYpHl, CIOpTa U
Typu3Ma Uil COXPaHEHUS M YKPEIJICHHS CBOETO 3/I0pOBbSl U 3/I0pPOBbSl CBOMX OJIM3KHX B
MOBCEIHEBHOM JKM3HM W MPOECCHOHAIBHON AeATeIbHOCTH; (OPMHUPOBAHHE MOTHUBALIMOHHO-
[ICHHOCTHOTO OTHOUICHUSI K (U3MYecKol KyJIbType, (DU3MUECKOMY COBEpPUICHCTBOBAHUIO U
CaMOBOCITUTAaHUIO, YCTaHOBKAa Ha 3J0pOBBIA 00pa3 >KWU3HHU; OOyueHHE TEXHUYECKHUM U
TaKTUYECKUM IIPUEMaM OJIHOTO U3 BUOB CIIOPTA.

2. B pe3yabrare wu3yYeHHs AUCHUIJIMHBI oOyyawinuiicss mo mnporpamMmme
0akajaBpHaTa q0JIKEH:

Obnadamsp crnepyromuMu 001meKyasTypHbIME (OK) KOMITETCHIIUAMHU:

CIOCOOHOCTBIO K caMoopraHu3aiuu u camooopazosanuto (OK-7);

CIIOCOOHOCTBIO HCIIOJIB30BaTh METOABI M CpeiacTBa (U3MYECKON KyIbTypbl s
oOecrieueHns OJTHOLIEHHOH colmanbHO# 1 npodeccnonansHol aesteabaocta (OK-8);

3Hamb.

—  HAYYHO-TIPaKTHYECKHE OCHOBBI (PU3UUECKON KYIBTYPHI H CIIOPTA,

—  COUHMAITbHO-OMOJOTMYECKUE OCHOBBI (PU3NYECKON KYIBTYPHI U CIIOPTA;

— BIMSHHME O3JOPOBHUTEIBHBIX CHCTEM (PU3MUECKOTO BOCIUTAHHUA Ha YKpPEIUJICHHE

3JI0pOBbsI, TIPOPHIAKTUKY MTPOPECCUOHATBHBIX 3a00JI€BaHUI U BPEAHBIX NPUBBIUEK;

— CcmocoObl KOHTPOJSI M  OIEHKH (DU3UYECKOTO pa3BUTHS U (HUHIECKOMN

MOJIrOTOBJICHHOCTH,;

— MpaBuiia U crocoObl MIaHUPOBAHUS UHIMBUIYaTbHBIX 3aHATHH pa3iMuHON 1EIeBON

HaIpPaBJIEHHOCTH;

— cnopruBHble Tpaguuuu MXTHU-PXTY um. /.. Menaeneena.

ymemn:

—  BBINOJIHATD UHAMBUAYAIBHO MOJOOpPaHHBIE KOMILJIEKCHI MO (PU3NYECKON KYJIbTYpe U

Pa3IMYHbBIM BHIaM CIIOPTA,

—  OCYILECTBJIATh CAaMOKOHTPOJb 32 COCTOSHHEM CBOETO OpraHu3Ma M coOJroaaTh

MpaBWJIa TUTUEHBI U TEXHUKH 0€30TacHOCTH;

—  OCYILIECTBJISITH TBOPYECKOE COTPYAHUYECTBO B KOJJICKTUBHBIX (opmax 3aHsATUN

(hU3UIECKOH KYJIBTYPOU U CIIOPTOM;

—  BBINIOJIHATH MPUEMBI 3aIUTH 1 CAMOOOOPOHBI, CTPAXOBKH U CAMOCTPAXOBKH.

81aoemsy.

— CpeACTBaMH U METOJIaMH YKPEIUICHUsI WHIWBUIYaTbHOTO 30POBBS, (PU3MUECKOTrO

CaMOCOBEPIICHCTBOBAHMS;

— JIOJDKHBIM  ypOBHEM  (PU3MYECKOW TMOJATOTOBIEHHOCTH, HEOOXOAUMBIM ISt

KaueCTBEHHOTO YCBOCHHS MPO(eCCHOHATBHBIX YMEHUN U HaBBIKOB B Ipoliecce 00y4eHUsI

B By3e, /I oOOecCnedYeHHsl TMOJHOIEHHOW COLMATbHOM U  TPOo(dheCcCHOHATHLHOM

JeSITeIbHOCTH 110CJIe OKOHYAHUSI y4eOHOT 0 3aBe/IeHUS,

—  TEXHUYECKHUMH U TAKTUYCCKUMH HABBIKAMH B OJTHOM M3 BUJIOB CIIOPTA.

3. KpaTkoe coaep:xkaHue TUCHUTIUHBI
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Kypc muciumuiHbl «JJIeKTHBHBbIC IMCHUILIMHBI 10 (u3dnyeckoil KyJbType H
CHOPTY» PEaln3yeTcs uepe3 BapuaTHBHbIA KOMIIOHEHT (3JICKTHBHBIA MOyIb) 328akas. yacos /
246 acTp. yacoB (BHJI CIOpTa MO BBIOOPY CTY/AEHTA), B 3aUCTHBIC SIUHHIBI HE MEPEBOIMTCS,
ABJISIETCS 0053aTEIbHBIM IS UCTIOJIHEHUS TIPU OYHOU (hopme 0Oyuenus.

IIporpaMMa paccuMTaHa Ha M3ydeHUE AMCLHMILIMHBI «JJIeKTHBHbIC NTHCHHUILIMHBI 1O
(usnyeckoii KyJbType M CHOPTY» B TEUEHHE IIECTH CEMECTPOB M MPEANOJIAraeT, 4To
oOyyaromuecsi MMEIOT TEOPETHYECKYIO IOATOTOBKY B 00JAacTH AUCHUILIUHBI «DHU3uveckas
KylIbTypa M CHOPT», 3aKaHYMBAETCA 3a4€TOM B KOHIE Kaxaoro cemecrpa. KoHTpoib
yCIIEBAEMOCTH CTYAEHTOB BEJETCS 110 IIPUHATON B YHUBEPCUTETE PEUTUHIOBOM CUCTEME.

IIpakTuyeckue 3aHATHS.

[TpakTryeckuii pa3aen mporpaMMbl peaan3yeTcsi Ha y4eOHO-TPEHUPOBOYHBIX 3aHATHSX B
y4eOHBIX TPYIIax Mo olei GU3NIecKoi MOArOTOBKE WIIH 110 BEIOPAHHOMY BHUY CIIOPTA.

[IpakTHyeckre 3aHATHS TOMOTAOT MPHUOOPECTH OIBIT TBOPYECKOH IMPaKTHUECKOU
NEeSTENIbHOCTH, Pa3BUBAIOT CaMOCTOSITENILHOCTh B (DU3MYECKOM KyJIbType U CHOpPTE B LENSIX
JOCTIDKEHUSI  (DM3MUYECKOTO COBEPILEHCTBA, IOBBIMLAIOT YPOBEHb (PYHKIMOHAIBHBIX H
JIBUTATEIbHBIX CIIOCOOHOCTEM, HAaNPaBIeHHO (POPMHUPYIOT KaueCcTBA U CBOMCTBA TUYHOCTH.

[IpakTuyeckuii pasfgen BKIOYaeT B ceds moapasfenbl: mo olmed  Qusnueckont
noarotoBke (ODII) u cennanbHO# Gu3HUecKo MOAroToBKE Mo Buaam cropta (COII).

Y4eOHO-TPEHUPOBOYHbIE  3aHATUS  0a3HpPyIOTCSd HA  IIUPOKOM  HCIOJIB30BAaHUU
TEOPETUYECKUX 3HAHUN U METOJUYECKHX YMEHUH, Ha NMPUMEHEHUH pPa3HOOOpa3HBIX CPENCTB
($U3UUECcKOil KyIbTypHI U CIIOpTA.

VYaensiercss BHUMaHHE BOMPOCAM TPOBEACHHs COpPEBHOBaHUH (MpaBHJIa COPEBHOBAHHMIA,
cHCTeMa PO3BITPHIILICH, ONpeeNieHne MoOeaAnTeNeH, 000pyI0BaHNE U HHBEHTAPh).

Kputepuem ycnemHocTH ocBOeHUsI y4eOHOro maTepuasa SBJSETCS HKCIEpPTHAs OLEHKa
IPEenoJiaBaTess, YUYUTHIBAIOIIAS pecyIApHOCHb NOceujenus 00A3amenbHbIX Y4eOHbIX 3aHAMULL,
BBIMIOJTHEHUE YCTAHOBJICHHBIX HA JAHHBIA CEMECTP KOHTPOJBHBIX HOPMATHBOB (TeCTOB) OOIIEH
¢u3MUecKOil M CIOPTHBHO-TEXHUYECKOW TIOATOTOBKH [UIS OTACIBHBIX TPYII pa3IuyHON
CIIOPTUBHOM HANPABICHHOCTH.

Mopayas 1. OcHOBBI IOCTPOEHHUSI 0310POBUTENbHOII TPpeHMPOBKHU. Teopernyecko-
MeTOAHYECKHEe OCHOBBI QU3MUYECKOH KYJIbTYPbI U CHIOPTA.

1. O310poBuTENBbHAS HAPABICHHOCTh — KaK BaKHEHIIUI MPUHIUI CUCTEMBI (PU3NIECKOTO
BocnuTaHust. OCHOBBI IOCTPOEHUS 03JOPOBUTEIBHON TPEHUPOBKH.

2. OU3KYNbTYPHO-03/10POBUTENBHBIE METOAUKN U CUCTEMBI.

3. OneHka COCTOSHUSA 3A0pOBbsi M (U3MYECKON MOJATOTOBJICHHOCTH 3aHUMAIOUINXCS

($U3UUECKOil KyIbTypOii U CIIOPTOM.

Moayab 2. JIBurarejbHble BO3MOKHOCTH 4ejloBeKa — BoOCHUTaHHe (PU3HYECKHX
kauecTs. BOCK I'TO.
1. [TosBnenue u BHeapenue komiekca ['TO
2. Bocrutanue ¢usnuecknx KayecTB 0Oydaromuxcsi (OTAEIbHbIE KaueCTBEHHBIC CTOPOHBI
JIBUTATEIIbHBIX BO3MOYKHOCTEH YENIOBEKA).

Moayap 3. Metoauka OpraHu3aluu ¥ NPOBeJAeHUs] CHOPTUBHBIX COPEBHOBAHMI U
Gu3KyILTYPHO-MACCOBBIX MEPONIPUSITHIA.
1. XapaKTepuCTUKa CIIOPTUBHBIX COPEBHOBAHUN M (PU3KYIBTYPHO-MACCOBBIX MEPOTIPHUATHH.
2. ®enepanpublii 3akoH oT 04.12.2007Ne 32903 «O ¢usndeckoil KyabType U CIIOPTE B
Poccuiickoit ®enepaunn». Opranuzanusi CHOPTUBHBIX MEPONpPHUATHI. IHBEHT-MEHEI)KMEHT B
CriopTe.
3. OcHoBHbIe TIOHATHS 3THKH criopTa. Fair Play.Ilpoduiaktuka HapymieHuid ciopTUBHON
9THKH (00phba ¢ qormuHrom B criopte). BAJIA.

4. O0beM y4eOHO# TUCIUTUINHBI (BAPMATHBHBII KOMIIOHEHT)

B CemecTpsl
Bun yaeOHO# paboTh aKazieM. I I 1] v V VI
gacax
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OO0masi TpyA0eMKOCTh TUCIHIJIHHBI 110 328
y4eOHOMY IIaHY
KonTakTnas padora (KP): 328 32 66 66 66 66 32
[Mpaktrueckue 3anstus (I13) 328 32 66 66 66 66 32
Bua uTtoroBoro KOHTpoOJIsi: 3a- | 3a- 3a- 3a- | 3a- | 3a-
3a4er / IK3aMeH 4er | dber qer yer | yer | wer
B actp CemecTphbl

Bun yueGHOM paboThI qacax I 1] v \Y, Vi
OO0masi Tpy10eMKOCTb M CUUILIUHBI IO 246
y4eOHOMY IJIAHY
KonTakTHas pa6ora (KP): 246 25 49 49 49 49 25
[Mpaktuueckue 3austus (I[13) 246 25 49 49 49 49 25
Bua uTOroBoro KOHTpOJIA: 3a- | 3a- 3a- 3a- | 3a- | 3a-
3a4eT / IK3aMeH 4eT | dYer 4eT 4eT | 4Yer | 4er

AHHOTanus padoyeil NPOrpaMMbl JUCHHUILIMHBI
«Pycckmii a3bIK M KyJabTypa peun» (1.B.JIB.1.1)

1. Heab DUCHMIJIMHBI - TIOBBIIICHHE OOIIEH U MPO(EeCCHOHATBLHOW KYJIBTYPHl pEeUr
CTyneHTa W  (QOpMHUpOBaHHME  MPAKTUYECKOW  MOTPEOHOCTM B  CAMOPAa3BUTUU U
COBEPILIEHCTBOBAHUU JTUYHOCTH.

2. B pe3yabrare wu3ydyeHHs JAUCHUIVIMHBI O0Oy4YawIIMiicsi MO Tmporpamme
0akajaBpHaTa q0JIKEH:

Ob6naoams caenyromumu oomekynpTypubiMu (OK), obmienpodeccronansuasiMu (OITK)
u npodeccuonansHbive ([1K) komnereHImsMI:

CHOCOOHOCTBI0O K KOMMYHHMKAIlMM B YCTHOH M NHCbMEHHOM (opmMax Ha PYCCKOM U
WHOCTPAHHOM  SI3bIKaX JUISL  PEHIeHUS 3aJad  MEXKJIUYHOCTHOIO M MEXKYJIbTYPHOI'O
B3aumoeiicteus (OK-5);

3Hamy:

- (pyHKUIMH fA3bIKA KaK cpeAcTBa (POPMHUPOBAHUS U TPAHCIIALIUN MBICIH,

- cnenu(uKy yCTHON M MMCbMEHHOM peun;

- cpeppl 00CTYy)KMBAaHUS KHUKHOW U PA3TOBOPHON PEUH;

- CTWIEBBIE YEPThl W S3bIKOBBIE OCOOCHHOCTH AHPOB HAYYHOTO U O(PHUIMAIBHO-
JIETTIOBOTO CTHJIEH peuu;

- HOPMBI JINTEPATypPHOTO SI3bIKA,

ymemsy:

- TpaHCOPMUPOBATH TUCHMEHHBIN TEKCT B YCTHYIO (JOPMY peuu;

- OTJINYATh KOJU(ULIMPOBAHHYIO PeYb OT HEKOAUPUIIMPOBAHHOM;

- BBIJICJISITh CTPYKTYPHBIE €IMHUIIBI TEKCTA;

- aHAJIM3UPOBATH TEKCT C TOUKHU 3PEHUSI CTUIIEBBIX OCOOEHHOCTEHN U 11eJ1eCO00pa3HOCTH;

- COCTaBIIATh JJMYHBIC TOKYMEHTHI B COOTBETCTBHH C HOPMATUBHBIMH TPEOOBaHUSIMU,

61a0emo.

- KyJIbTypOii Hay4HOH M JIeIOBOM peur B MMCbMEHHOU M YCTHOM (hopme;

- ocHoBaMH O(PEKTUBHOW KOMMYHHUKAIMU B y4eOHOH W mpodeccuoHaaIbHOI
JeATEIbHOCTH.

3. KpaTkoe cogep:kaHue TUCHUTIUHBI

Mopyns 1. BBenenue B nmpeaMer
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1.1.Pycckuit s3Ik U KyJbTypa peud Kak IPEIMET, KaK COCTABISIONIAS )KU3HEHHOIO yCIexa.
OcHoBHbIE MOHATHS Kypca, BIUSHHUE SI3bIKa Ha (OPMHUpPOBAHUE JMYHOCTH dejoBeka. Pycckuit
SI3BIK KaK CIIOCO0 CYIIECTBOBAHUS PYCCKOTO HALMOHAIBHOTO MBIIIJICHUS U PYCCKON KYJIbTYpPHI U
KaK 3HaKOBas CUCTeMa rnepefadn uHpopMaluu, Tpedyromas JalbHEeNHIero COBepIIeHCTBOBAHUS
Ha HOBOM J3Talle pa3BUTHUS LUBWIM3ALMK. VcTopudeckue cBeleHUs 0 pycckoM si3bike. HoBbie
SBJICHUS B PYCCKOM S3BIKE.
1.2. JluteparypHblii S3BIK M HENUTEPATYPHBIE THIIBI PEYH. Tumnel pedeBbIX CUTyallUd U
(GYHKIIMOHATBHBIC PA3HOBUIHOCTH COBPEMEHHOTO PYCCKOTO si3bika. DOpMbl peur (MHChMEHHAsI
U ycTHasi) W ux crnenupuka. DyHKIUOHATBHBIC CTHIX (HAYYHBIH, OQUIMATBLHO-ICIOBOM,
nyomuucTryeckuii). OT60p  SI3BIKOBBIX CPEACTB s obecrieueHuss Hanbosee 3 HEeKTUBHOM
KOMMYHHMKAIUH B OIIPE/IETICHHON CUTYal1H.

Monyns 2. KynbTypa HayqHOW pedH U JIEJTOBOU pedu
2.1. JlunrBuctuka HaydHOro Tekcta. OCOOCHHOCTM HAY4YHOTO CTWIIS peud, crneuuduka
UCIIOJIb30BAaHUs JJIEMEHTOB PA3JIMYHBIX S3BIKOBBIX YPOBHEW B HAay4HOW peuu. SI3BIKOBBIE
CpeZCTBa, CIelHalbHbIe MPUEMBI U PEeYEeBbIE HOPMBI Hay4YHBIX paboT pa3HBIX kaHPOB. JKaHpHI
YCTHOW HAYyYHOM peyH.
2.2. OpunmanbHO-1ENOBON CTHIIb PEYd, €ro pa3HOBHIHOCTH, cdepa ero (hyHKIMOHUPOBAHMUS,
YKaHPOBOE pazHooOpasue; SI3LIKOBBIE hopmyIbI ouIHaTHEHBIX JIOKYMEHTOB;
MHTEpPHALMOHAJILHBIE CBOMCTBAa PYCCKON O(UIIMAbHO-AEIOBOM MUCHMEHHOM peud; MpaBuiia
o opMIIEHHS TOKYMEHTOB; PEYEBOM ITUKET B JOKYMEHTE.

Monyns 3. HopmaTuBHBIH aciekT
3.1. SI3pikoBast HOpMa, €€ poJib B CTAHOBJICHUU M (DYHKIHOHHUPOBAHUH JIMUTEPATYpHOTO S3BIKA.
Opdosnuyeckrie HOPMBI PYCCKOTO JINTEPATYPHOTO SI3bIKA.
3.2. Jlekcuyeckue HOPMBI PYCCKOTO JIUTEPATYPHOTO S3bIKA, MPUYHHBI HapylIeHUs HX.
3HaveHHE CJIOBA M JIEKCUYECKash COUYEeTaeMOCTb. VHOS3BIUHBIE CJIOBA B COBPEMEHHOUN pyCCKOM
peun. Pycckas ¢ppaszeonorust 1 BoIpa3uTEIbHOCTh PEUH.
3.3. 'pammarnyeckue HOPMBI PYCCKOTO JIMTEPATYpHOTO S3bIKa M CIyd4ad HUX HapyIICHHS.
Tpyanble ciaydau ynoTpeOiieHHUS HMEH CYHIECTBUTENbHBIX. VI3MeHEeHus, MpOUCXOIAIINe B
yIOTpeONeHNH MMEH YHUCIUTENbHbIX. CHHTaKCHMYECKHMEe HOPMBI M KyJIbTypa peud. TpyaHble
Cy4yau MMEHHOTO W IJIaroJIbHOro yrpasieHus. CoriiacoBaHu€ MOJJIEKAIIEr0 U CKa3yemMoro B
¢dopmax uuncrna.

4. 00beM y4eOHOH JUCHHIIMHBI

Bunbt yueOHO pabOThI B 3auerHBIX B akamem.
eIMHUIIAX qacax
OO0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 2 72
AYAUTOPHBIE 3aHATHUSL: 0,89 32
Jlexru (JIek) - -
[Mpaktuyeckue 3ausatus ([13) 0,89 32
CamocrosiTesbHas padora (CP): 1,11 40
Bua koHTposs: 3a4ueT / IK3aMeH 3auer
Bunast yueOHoI paboThI B 3aueTHbIX B actpon.
eIMHUIIAX Jacax
OO0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 2 54
AYAUTOPHBIE 3aHATHUS: 0,89 24
Jlexru (JIek) - -
[Mpaktuyeckue 3ausatus ([13) 0,89 24
CamocrosiTesbHas padora (CP): 1,11 30
Bua koHTpoJs: 3a4ueT / IK3aMeH 3auer
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AHHOTanus padoyeil NPOrpaMMbl JUCHHUILJIMHBI
«Kyabtyposorus» (61.B.]1B.1.2)

1. Henp AUCHUIUIMHBI - TPHOOPETEHUE CTYACHTAMU KOMIUIEKCHBIX 3HaHUU O
INPUHILIMIIAX ¥ 3aKOHOMEPHOCTSIX (PYHKIHMOHUPOBAHUS KYJIbTYpbl B 00IIecTBE, (GOpMUPOBAHKE
HIMPOKOTO CIEKTpAa LEHHOCTHBIX OPUEHTALMM, BOCHUTAHHWE TEPIUMOCTH W YBAXKEHHUS K
CUCTEeMaM UJealoB U IIEHHOCTEH Jpyroro KyJbTypHOTO THUIIA, HWHTEUIEKTyaJlbHOE U
HPaBCTBEHHOE Pa3BUTHUE CTYJEHTOB.

2. B pe3yabrare wu3ydyeHHs JAUCHUIVIMHBI OO0y4YawIIMiicsi MO Tmporpamme
0akajaBpHaTa qOJIKEH:

Ob6naoams caenyromumu oomekynpTypubiMu (OK), ob6mienpodeccronansuasiMu (OITK)
u npodeccuonanbibivu ([1K) komMmnereHImsMI:

CHOCOOHOCTBI0O K KOMMYHHMKAIlMM B YCTHOM M MHCbMEHHOM (opmMax Ha PYCCKOM U
WHOCTPAHHOM  SI3bIKAX JUISL  pEHIeHUS 3a7ad  MEXKJIUYHOCTHOIO M MEXKYJIbTYPHOIO
B3aumoeiicteus (OK-5);

3Hamy:

- HOHATUWHBINA anmnapaT KyJIbTypOJOTr1H;

- TEOPETUUYECKUE OCHOBBI KYJIbTYpPOJIOTHH;

- YMETh OOBSICHUTH (DEHOMEH KYJIbTYpPHI, €€ POJIb B YEIOBEUECKON KU3HEACSITEIbHOCTH;

- (opMBI U THIIBI KYIBTYPHI,

- CIOCcOOBI MPUOOPETEHUS, XpaHEHHSI U TIepelaul COIIMOKYIbTYPHOIO OIIbITA,;

- 6a30BbIe LIEHHOCTH KYJIbTYPHI;

- TEOPHUIO U UCTOPHUIO MEXKKYIbTYPHOM KOMMYHHUKAIIUH,

ymemsy:

- IPUMEHSTH MOJTy4YSHHbIE 3HAHUS B IIPOLIECCE;

- o0magaTh KyJIbTYpOJOTHYECKOH KOMIIETEHTHOCTBIO, MPEIIOoJIararomeldl Haaudue
ONpeACICHHON COBOKYIMHOCTH 3HAHUMH;

- CAMOCTOSITEIbHO OCBAMBATh IEHHOCTH MUPOBOM U OTE€UECTBEHHOU KYJIbTYPHI,

enadems:

- COBOKYIHOCTHIO 3HaHUH, 00ECMEUYHBAIONIMX IIUPOKYIO SPYIAUINIO U KYyIbTYPHBIN
Kpyro3op;

- HaBBIKAMH TIPOAYKTUBHOTO JEIIOBOTO OOIICHHSI C TPEACTABUTEISIMU Pa3THIHBIX
KYJIbTYD;

- YBaXXEHUEM K KYJIbTYPHBIM LIEHHOCTSIM.

3. KpaTkoe cogep:kaHue TUCHUTIUHBI

OcHoBHble mnpoOIEMBI TeOpuH KyIbTypbl. KymbTyponmorusi kak Hayka. [IpoGiema
MPOUCXOXKACHUS U OmpefesieHus: KyabTyphl. CUcTeMa KyJIbTYpbl, CTPYKTYpHas I€IOCTHOCTh U
3aKOHOMEPHOCTU (YHKITMOHUPOBaHMsI. Moaenu cuCTeMHOTo nonaxona. KyneTypa Kak 3HAKOBO-
CUMBOJIMYECKasi cucTeMa. J([MHaMuKa W THUNOJOrH3anus KyabTypel. [IpoGieMbl auHaMuKu
KyJlbTypbl. Tumnonoruzanus KyJabTypsl. IIoOHSATHE COBpEMEHHON KYJIBTYPBI U POJb POCCUHCKOU
KyJIbTYpHI B €€ nanbpHeiemM pa3Butur. [lomudonns MuUpoBOi KylnbTyphl. MUp KyJbTYpHl U €€
KYJIBTYPHBIE MUpBL. B3aumMojeicTBue KyIbTyp: OCOOEHHOCTh, B3aUMOCBSI3b, JHAJIOT.
JloMUHaHTBI KyJIbTYpHOTO pa3Butusa Poccum.

4. 00beM y4eOHOH JUCHHILIMHBI

Bunbr yue6HOM paboThI B 3ayerHBIX B akazmem.
CANHHUIIax qacax
O01asi TPYA0eMKOCTh THCIUTIMHBI 110 Y4e0HOMY TJIAHY 2 72
AYIUTOpPHBIE 3aHATHUS: 0,89 32
Jlexru (JIek) - -
[Mpaktuyeckue 3ausatus ([13) 0,89 32
CamocrosiTebHas paGora (CP): 1,11 40
Buj KoHTpoIsA: 3a4eT / IK3aMeH 3auer

89




Bunst yueOHoI paboThI B 3aueTHbIX B actpon.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 2 54
AYAUTOPHBIE 3aHATHUS: 0,89 24
Jlexiu (JIek) - -
[Mpaktruyeckue 3ausatus ([13) 0,89 24
CamocrosiTeibHas padora (CP): 1,11 30
Bu KoHTpoIsA: 3a4eT / IK3aMeH 3auer

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIHMHBI
«BpIMHCINTEIbHAS MATEMATHKA B MATEPHAJOBEACHUH H TEXHOJIOTHH
HaHOMAaTepuaJyioB U HaHocuctem» (B1.B.JIB.2.1)

1. Hesb AMCHMIIMHBI - HAYYUTH CTYJEHTOB TEOPETUYECKUM 3HAHUSIM U MPAKTUYECKUM
YMEHUSM U HaBbIKaM HCIIOJIb30BaHUSI COBPEMEHHBIX MAaTEMaTHYECKUX METO/IOB C MMPHUMEHEHHEM
nakera wmareMmarudeckux mnporpaMmM MATLAB g pemieHuss IIMpoKoro Kpyra 3aaad
BBIYUCITUTEIILHOW MaTeMaTHKH.

2. B pe3yabraTre wu3y4YeHHUS] MCHUILUIMHBI oOydawumiics N0 MporpaMmme
0akaJjiaBpuaTa J10JIKeH:

Ob6naoams caenyromumu oomekynpTypubiMu (OK), obmienpodeccronansuasiMu (OITK)
u npodeccuonanbHbive ([1K) komnereHImsIMI:

CIIOCOOHOCTBIO peIaTh CTaHAApPTHBIC 3aJa4d TPO(ECCHOHANBHON JEATEIILHOCTH Ha
OCHOBe MH(OPMAITMOHHON U OMOIHOrpaduuecKoil KyabTyphl C IPUMEHEHHEM HH(POPMALIMOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJIOTHH M C YYETOM OCHOBHBIX TpeOOBaHHMH WH(OPMAMOHHOU
6e3onacuoctu (OITK-1);

TOTOBHOCTBIO MPUMEHATh (DyHIIaMEHTaJIbHBIC MaTEeMaTHUECKUE, €CTECTBEHHOHAYUHBIC U
o0rIenHXeHepHbIe 3HaHus B mpodeccruonanbhoii aesrenproctu (OITK-3);

CIIOCOOHOCTBIO  HMCIIOJIB30BaTh COBPEMEHHBIE HH(POPMAIMOHHO-KOMMYHHUKAITHOHHBIC
TEXHOJIOTUH, TJI00anbHble HWH(POPMALMOHHBIE pPECYpChl B HAYYHO-HCCIEIOBATENBCKOH H
pacueTHO-aHAIUTUYECKON JESITeIbHOCTH B 00JacTH MaTCpUAIOBECHUS W TEXHOJIOTHH
marepuaiion (I[TK-1);

3Hamb.

- (U3UKO-XMMUYECKHE W XHMHKO-TEXHOJOTMYECKHE 3aKOHOMEPHOCTH IPOTEKAHUS
IPOIIECCOB M3MEHEHHUSI arperaTHOr0 COCTOSIHUS Mapo(ra3o)->KUAKOCTHBIX CHCTEM, PEaKTOPHBIX
IPOIIECCOB ¥ OCHOBHBIX MPOIIECCOB pa3eNeHHsI XUMUUYECKON TEXHOJIOTHH;

- METOABl M QJITOPHUTMBI KOMIIBIOTEPHOTO MOJICIUPOBAHMS OCHOBHBIX IPOIECCOB
XUMHUYECKON TEXHOJOTHU U TEXHOJIOTMYECKHX CXEM XUMHUECKUX MTPOU3BOJICTB,;

- TMPUHIHMIBI TPUMEHEHHUS METOJOJIOTUH KOMITBIOTEPHOTO MOJCITUPOBAHUS XHUMHKO-
TEXHOJIOTUYECKUX MPOIECCOB MPU ABTOMATHU3UPOBAHHOM IMPOEKTUPOBAHUUA U KOMITBIOTEPHOM
yIpaBJICHUN XUMHUECKUMH MTPOU3BOICTBAMH;

ymemb.

pemiath 3a7a4d KOMITBIOTEPHOTO MOJCIMPOBAHHS MPOIECCOB Mapo(ra3o)-»KuIKOCTHBIX
paBHOBECH, a0COPOLINH, TUCTUIUISIINU, PEKTHPUKAIIUU U KUIKOCTHON KCTPAKIINH;

MPUMEHSTh TOTYYCHHBIC 3HAHUS TIPU PEIICHHH MPAKTHYECKUX 3aad KOMIBIOTEPHOTO
MOJICIIUPOBAHMUSI OCHOBHBIX IIPOIIECCOB XHMHUYECKOH TEXHOJOTHMHM TEXHOJIOTHYECKHX CXEeM
XUMHYECKHUX TIPOU3BO/JICTB;

enadems.

- MeToJaMH TPHUMEHCHHs CTaHIAPTHBIX MaKeTOB MpHKIaAHbIX mporpamm (ITIIIT) u
nakeroB Moxenupyromux nporpamm ([IMII) ans MopenupoBaHHsS OCHOBHBIX IPOLIECCOB
XUMHYECKON TEXHOJIOTHU TEXHOJOTHUECKUX CXEM XUMUYECKUX MTPOU3BOJICTB.
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3. KpaTkoe coaep:xkaHue TUCHUTLIUHBI

BBenenue. llenm w 3agaum  kypca. KpaTkuil ucTOpuyYeckud OYEpK pa3BUTHS
OTEUYECTBEHHOW U 3apyOEKHON BBIYUCIUTEIHHONW MaTeMaTuku. OCHOBHBIC ATambl Pa3pabOTKH U
peanu3aiuy anropuTMOB Ha KOMITbIOTEpax.

Mopayas 1. BeruncnutenbHas marematika. OCHOBHBIC 3TaIlbl: pa3paboTKa U pean3aius
QITOPUTMOB Ha KomimbioTepax. Cuctema kommbioTepHoii MaremaTukd (CKM) MATLAB mns
pelIeHUs 3a/1a4 BHIYUCIUTEIIBHON MAaTEMATHUKH.

Tema 1.1. Cosmanme M-mporpaMMm W  OCHOBHBIE  omepartopel  M-s3bIKa
nporpammupoBanus MATLAB. Bapuantsl crpykTypsl nporpamm Ha MATLAB.

Opranuzanus padodero crosia Desktop Layout;

Ocuognbie onepaiiuu B Command Window;

OcHosuble omneparuu B Editor;

JluHeitHO opraHu30BaHHas porpamMma (aIropuT™);

BerBnenusi ¢ ogHUM YCJIOBHEM, HECKOJbKHUMH YCIOBHUSIMH, BIIOKEHHbBIE, CO CIIHMCKOM
ycnosuid. if, Switch;noruueckue onepanuu and, or, not;

[{uKkIbI CO CUETYMKOM, C MPEAYCIOBUEM, C MOCTYCIOBUEM, C MPEPHIBAHUEM IOJIHBIM U
MPEepPHIBAHNEM YaCTUYHBIM, C 3aJaHHBIM IIarOM CYETYHKA, C OTICIBHBIM OTCUETOM HUTEepaIui,
for, while, break, continues Be3oBoM (QyHKIIHI; ¢ auanorom ¢ mois3oBareaem B Command
Windowu B cieliManbHBIX TUATOTOBBIX OKHAX

Tema 1.2 CrangapTHple W HecTaHAApTHBIE (QYyHKIMKU M-s3bIKa MPOrpaMMHUPOBAHUS
ocHoBHbI¢ pemaTenu (Solvers) MATLAB.

dyukiuu ¢ rpadUUEeCKUM BBIBOIOM pe3yibTatoB; plot, subplot, surf, mesh, polar;

DyHKIUY ¢ YHCIIOBBIM BBIBOJIOM pe3ysbraToB B Command Window;

DYHKIIUHU € 3aMMUCHIO PE3YJIHTATOB B (haii,

OyHKIWH, BIOKEHHBIC B TJIABHYIO (YHKITHIO,

OYHKIMH C IEPEMEHHBIM YHCIIOM apryMEHTOB,

OyHKIWH, BBI3BIBAIOIIHE IPYTYIO QYHKIINIO, UMSI KOTOPOI MEpeIaHO KaK apryMEHT,

Moayab 2. Bekropsl u matpurnpbl. CucTteMa JTUHEWHBIX anreOpandecKux ypaBHEHHI
(CJIAY).

Tema 2.1.006parHas Matpuiia. Y MHOKEHUE MaTPHII.

Omeparop inv;

Omneparops! strcat, int2str, numa2str;

Omneparops! length, min, max, mean, sort;

Omneparopsr dot, tril, triu, eye, zeros, ones, diag;

Omneparopsl rand, linspace, logspace, repmat;

Omneparopsr Size, det, trace, norm;

Tema 2.2.Meron 'aycca. MeToa mpocThIX UTEpALIUH.

Omneparopsi linsolve, rank, eig;

Tema 2.3.00ycnoBIEHHOCTh CUCTEMBI. YHCII0 00YCIIOBIEHHOCTH.

Omneparopsr cond, rcond;

Monayab 3. O0paboTka pe3yiabTaTOB H3MEpEHUs OAHOW BenuuuHbl. [Ipubmmxenue
byHKIUHA

Tema 3.1.Kpurepuii CTeiofieHTa.

Omneparopsl polyfit, polyval;

Tema 3.2. AnmpokcuMmarius.

Omneparop Isqcurvefit;

Tema 3.3.MHTEpHONSIUS.

Omneparopsl interpl, linear, spline, nearest;

Mopnyas 4. UncieHHOEe HHTETPpUPOBAaHUE

Tema 4.1.MeToasl MPSIMOYTOIBHUKOB

Omnepatopsl SUM, Mean;

Tema 4.2.Metoasl Tpanenuia
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Omneparop trapz,

Tema 4.3.Meton Cumiicona

Omneparop quad, int;

Tema 4.4.Meton Herotona-Koteca 8 mopsinka
Omneparop quads;

Moayasb 5. YpaBHEHHE C OJHUM HEU3BECTHBIM
Tema 5.1.Meton nejieHust MOMoJaaM
Omneparopsl conv, deconv, polyval, polyder;
Tema 5.2.MeToxn kacaTeIbHBIX

Omneparopsl roots, poly, fzero;

Moayab 6. Crucrema HeTMHEHHBIX YpaBHEHUN
Tema 6.1.Meton HeroTona-Padcona
Oneparops! Solve, diff, subs;

Tema 6.2.MeTo IPOCTHIX UTEPALTHIA.
Omneparopsr Simplify, collect, pretty;
Moayasb 7. OnHOMEpHas ONTUMHU3AIIHS

Tema 7.1MeTo1b1 OTHOMEPHOM ONTUMHU3ALUU
Omneparopsl fminbnd;

Moayab 8. MHOTOMEpPHAS ONTHMH3AIIHS
Tema 8.1 MeTopl MHOTOMEPHOUW ONITHUMM3AITUN
Omneparopsl fminsearch, linprog, fmincon;
Moayas 9. luddepennmanbabie ypaBHEHUS

Tema 9.1 Metoas! pemenus 1u¢pHepeHInanIbHbIX YpaBHEHHUH.

Omneparopsr dsolve, diff;

3akiroueHue. 3aKII0UUTEIbHAS JIEKIMS 110 IOJBEACHHUIO UTOTOB Kypca.

4. 00beM y4eOHOH JUCHHIJIMHBI

Bunbt yueOHO paboOThI B 3auerHBIX B akamem.
eIMHUIIAX qacax
O01mas TPyA0eMKOCTh JUCHUILIMHBI 110 Y4e0OHOMY IJIAHY 3 108
AYIUTOpPHBIE 3aHATHUS: 0,89 32
Jlexrn (JIek) - -
Ipaktuueckue 3ansarus (I13) 0,89 32
JlaGopaTopHbie pabOTHI - -
CamocrosiTesibHas padora (CP): 2,11 76
Bu KoHTpoIsA: 3a4eT / IK3aMeH 3auer
Bunast yueOHoI paboTh B 3aueTHbIX B actpon.
eIMHUIIAX qacax
OO0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 3 81
AYAUTOPHBIE 3aHATHUS: 0,89 24
Jlexiu (JIek) - -
[Mpaktuyeckue 3ausatus (I13) 0,89 24
JlaGopaTopHbie pabOoTHI - -
CamocrosiTesbHas padora (CP): 2,11 57
Buj KoHTpoIsA: 3a4eT / IK3aMeH 3auer

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«JIluckpeTHasi MaTeMAaTHKA B MaTePHAJIOBEIeHUHN U TEXHOJOTHH MATepuajioB»

(B1B.JB.2.2)
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1. Heap AuCOMIUIMHBI - (GOPMHpPOBAHUE y CTYACHTOB CHCTEMbI OCHOBHBIX IOHSTHH,
UCIIOJIB3YEMBIX JJIsI MOCTPOEHUSI BAXKHEHIIMX MATEMaTUYECKHX MOJENIEH, U MaTEeMaTUYECKHX
METOJIOB JIJIs1 ONIMCAHUS PA3JINYHBIX MPOLIECCOB.

2. B pe3yabrare wu3ydyeHHs JAUCHUIVIMHBI OOy4YawIIMiicsi MO Tmporpamme
0akajaBpHaTa q0JIKEH:

Ob6naoams caenyromumu oomekynpTypubiMu (OK), obmienpodeccronansasiMu (OITK)
u npodeccuonanbibive ([1K) komnereHImsMI:

CIOCOOHOCTBIO pellaTh CTaHJApTHbIE 3a7aud MNpodecCHOHAIbHOW NeATENbHOCTH Ha
OCHOBe MH(OPMAITMOHHON U OMOIHOrpaduuecKoi KyabTyphbl C IPUMEHEHHEM HH(POPMALIMOHHO-
KOMMYHHKAI[MOHHBIX TEXHOJOTHMM M C YyYeTOM OCHOBHBIX TpeOoBaHMI HH(DOPMALIMOHHON
6e3omacuoctu (OITK-1);

TOTOBHOCTBIO MPUMEHATh (PYHIaMEHTAJIbHbIE MaTEMAaTUYECKUE, ECTECTBEHHOHAYYHbIE U
oOrIenHXeHepHbIe 3HaHUs B mpodeccruonanbhoi aesrenproctu (OITK-3);

CIOCOOHOCTBIO  HCIOJIB30BaTh COBpEMEHHbIE HH(GOPMAIMOHHO-KOMMYHUKAIIMOHHBIE
TEXHOJIOTUH, TJI00anbHble HWH(POPMALMOHHBIE pPECYpChl B HAYYHO-HCCIEIOBATEIbCKONH H
pacueTHO-aHAJIUTHYECKON JIeATEIbHOCTH B 00JacTHM MAaTepUajOBENIEHUS U TEXHOJIOTHH
marepuaiion (I[1K-1);

3Hamb.

- OCHOBHbBIC TOHSTHS MU METOJbl JUCKPETHOM MaTeMaTHKH, MaTeMaTH4YeCKUX METOOB
petieHus npodeccnoHalbHbIX 331a4;

ymemsy:

- NPUMEHATh MaTeMaTH4YeCKHEe METOJbl MPU PEIICHWH THUIOBBIX MPOo(eccHoHaTbHBIX
3a/1au.

enadems:

- METOJaMH MOCTPOEHUSI MaTeMaTUYeCKOH MOJENM THIIOBBIX MPO(ecCHOHAIBHBIX 3a7a4
U COZIepKATEIbHOW UHTEPIIPETAIIUY TIOJYYEHHBIX PE3YyJIbTAaTOB.

3. KpaTkoe coep:kaHue AU CHUITUHBI

BBenenue.

Ponp nmuckperHolt MareMaTHKH TpH  pa3pabOTKE M AKCIUTyaTallid  XUMHKO-
TEXHOJIOTHYECKUX CHCTEM.

DJIeMeHTHI TeOPMH MHOKECTB M ajiredpandecKkue CTPyKTypPhbI.

BBenenue B TUCKpeTHYIO MaTeMaTHKy. PoJib TUCKPETHOM MaTeMaTHKH MPU pa3paboTKe U
OKCIUTyaTallil XHUMHUKO-TEXHOJIOTUYECKUX CHUCTEM. MHOXKECTBa, OTHOIICHHS H (DYHKIHUU.
3amaHnre MHOXKECTB M OCYIICCTBICHHE omepanuid Hax HuMH. CrocoObl 3amanus. Omnepanuu
00BbEeTMHEeHHUS, TIEPECCUEHUs], Pa3HOCTH, JOMOJHEHUS U JIeKapTOBa NMPOU3BEICHH. AKCHOMATHKA
Teopur MHOKecTB. Anredpa Kantopa. MuHnMM3aius npeacTaBieHud MHOXKECTB. J(narpamMmsr
Oiinepa-Benna. bunapusie otHomenus. CrnocoObl 3aaHus OMHApHBIX OTHOIIEHMH. CBoiicTBa
OuHapHBIX OTHOIICHUI. Pazouenus. OTHOIICHNS SKBUBAJIEHTHOCTH | TIopsiika. [IpencraBnenue
N-apHBIX OTHOWICHUN OMHApHBIMHU. AnreOpa oTHoeHUH. DyHKIUN. MHBEKIUS, CIOPBEKIUsI U
ouekmmsi. AnreOpamdeckue CTpykTypbl. [lomyrpynmel. Monouasl. ['pynmel. [loarpymmsr.
Huknuueckue rpymmel. ['pynmbl mojactanoBok. M3omopdusm rpymm. CMexHbIE KIAcchl IO
noarpynme. Hopmanbubie nenutenu. ®Dakrop-rpynnel. Kosbma: omnpeneneHus, CBOMCTBA,
npumepsl. [oss.

JJieMeHTbI Teopuu rpados.

I'padsl. 3amanme u xapakrepuctuku rpadoB. Buasl rpados. IToarpadsl. Matpuiist
CMEKHOCTH M WHUHUIAECHTHOCTH. CrteneHu BepmnH. Mapmpytel Ilenu. [uxnel. Paccrosnue
MEXIy BepiinHamu. J{uamerp u panuyc rpada. YHapHble 1 OMHapHBIC onepaluy HaJ rpadami.
Hononuenue rtpada. Ynanenue u Ao0aBiieHHE BEPIIMH. YaalleHHe W jJo0aBiieHue pedep.
OtoxnectBienue BepmnH. Pacmieruienne BepmmH. OObenuHenue rpados. Ilepeceuenue
rpa¢goB. KommoneHTsl cBsi3HOCTH. MocThl. BepmmnaHas u pebepHas CBA3HOCTh. CBS3HOCTH
OPUEHTUPOBAHHBIX TpadoB. AITOPUTM BBIYUCICHUS CBSI3HOCTU. BHYTpEHHSS YCTOHYHBOCTS.
BepmunHoe uncino He3aBUCUMOCTH. PebepHoe 4rciio He3aBUCUMOCTH. BepimHHoe u pedepHoe
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nokpeitTie rpada. BuemHss ycroiWuuBocTh. BepmmHHOe u pebepHOE YHMCIO BHENIHEH
yCTOMYMBOCTH. [[MKIBI M pa3pe3bl. DiliiepoBbl HUKJIBL. ['aMUIbTOHOBBI HUKJIIBL. [ImaHapHOCTh M
ykiazgka rpagos. ['panu miockoro rpada. Packpacka rpados. Xpomatuueckoe urcio. ['umnoresa
yeTbipex Kpacok. JlepeBbs. Ompenenenusi. CpoiictBa. Teopema Komu. ®dyHnameHTanbHas
cuctema IUKIOB. OCTOB HAaMMEHBILIETO Beca. YIOPSAIOYEHHBbIE NepeBbsi. bUHApHBIE NEPEBBA.
JlepeBbsi COPTUPOBKH. AJITOPUTM MOKCKA B IEPEBE COPTUPOBKHU.

ByJseBbl QyHKIMH.

Anrebpa noruku. bynessl pyHkiuu. CiocoOs! 3a1anus. byneBsl QyHKIIUNA OJHOW U IBYX
NEpEeMEHHbIX M HX cBoiicTBa. Popmynbl OyineBoil anreOpsl. OCHOBHBIE 3aKOHBI OyJIeBOU
anreOpel.  DKBHBaICHTHOCTh  (opmyn.  Ilpunnun  gBoiictBeHHOCTH.  CoOBepIICHHBIC
JTU3BIOHKTHBHBIE ¥ COBEPLICHHbIE KOHBIOHKTUBHBIE HOpMasbHble (QopMbl. CHCTEMBI
3JIeMEHTapHbBIX OyneBbIX GyHKIMH. OYHKINOHAIBHO MOJHBIE CUCTEMBI 3JIEMEHTAPHBIX OyJIEBBIX
¢ynkuuii. Ilpumepbl (GyHKIMOHATBHO MOJHBIX 0Oa3zucoB. BakHeillme 3aMKHYThIE KIIACCHI.
Teopema o ¢GyHKIMOHATBEHON TOJNIHOTE. MuHUMU3aus OyneBbiX (yHknui. CokpaiieHHas,
TynukoBass U1 MuUHUManbHas Qopmbl. Kapter KapHo. Merox coderaHuss WHIEKCOB U METOJ
Kyaiitna. MuaMMU3anusi KOHBIOHKTUBHBIX HOPMaJIbHBIX (opM. O030p MPUITOKEHUN TUCKPETHON
MaTEMaTHKH. Pa3paboTka 3P PEKTUBHOTO MaTeMaTHYECKOTO, IIPOrpPaMMHOTO,
MH(OPMALIMOHHOTO M TEXHUYECKOTO O0OecleyeHHsi Ha OCHOBE METOJIOB JIMCKPETHOU
MaTE€MaTUKH.

Hcunciaenne BbICKa3bIBAHUIA.

BBenenne B MaTeMaTH4eCKYIO JIOTHKY. KpaTkue cBeleHusl U3 UCTOPUN MaTeMaTH4YeCKOU
jgorukud. Ponb MaTemMaTuueckoil JIOTMKM TMpH pa3paboTKe U OJKCIUTyaTallMd XUMHKO-
TEXHOJIOTHYECKUX cUcTeM. PopMaibHble aKkCHOMaTHUeCKUe cucTeMbl. CHMBOJIBI, BBIPAXKEHHUS,
dbopmynbl, akcuomsl. [IpaBuiio BeIBOJa, HETIOCPEACTBEHHOE CIIE/ICTBUE, BBIBOJ, TeopeMa. Jloruka
BbICKa3bIBaHMii. Jlornyeckuii BbIBOA. Akcuombl. [IpaBuio modus ponensleopema neayKiuuu u
npaBuino  cwuiorn3ma. llonmHota W HenmpoTuBOpeuMBOCTh.  He3aBUCMMOCTB — aKCHOM.
Paspemmmmocts Teopuu. [lpyrue axkcuomarusauuu. I[IpoBepka BBIBOIMMOCTH C IIOMOIIBIO
UCTUHHOCTHBIX Tabmui. CekxBennuu ['enmeHa. Monens mupoB Kpumke. Merton pesonmrornuid
PoGuncona. Meron kinay3 Bonra. O6parusiii MmeToq MacioBa (6aronpusTHeIX HAOOPOB).

Hcuncienne npeiuKkaToB ¥ He4eTKAas JTOTUKA.

Jloruka mpenukaToB. ABTOMATH3allUs JIOTUYECKOTO BBIBoJA. [lepeMeHHble, (QyHKIHNH,
TEpPMbI, MpeNuKaThl, KBAHTOPbI, (Gopmynbl. O6nacte neiicTBus kBaHTOpa. CBOOOIHBIE U
CBsI3aHHBIE NepeMeHHbIe. VIHTepnpeTanyy, paBHOCWIBHOCTE. Pacnio3HaBanue oOIIe3HAYUMOCTH.
[IpobGnema pa3pemuMOCTH. AKCHOMBI M TIPaBWJIa BBIBOJIA MCUMCICHUS TpeaukaToB. Teopema
nenykuuu. HenmpoTuBopeuMBOCTP M IOJIHOTA. DBbIHECEHHME KBAHTOPOB M IpeABapeHHas
HopMasibHast ¢Gopma. CKyJeMOBCKHE CTaHAapTHbIE (GOpMBI. DpOpPaHOBCKUN YHUBEPCYM U
Teopema DpOpana. [loncranoBka n yuudukanus. Meron pe3osronuii u ero noiaHora. CtpaTeruu
Meroja pe3omonuid. Ju3boHKTBI XOpHa. [IpUHIMI JIOTMYECKOTO MPOrpaMMHUpPOBAHUS.
Heuerkne muoxkectBa. Hewerkas noruka. IlosBnenue u cyre HedeTkocTH. Dopmanuzanus
HeyeTKoCcTH. DyHKIMS NpUHAMIECKHOCTH. JIMHrBUCTHMYecKas mnepeMeHHas. Onepanuu Hax
HEUETKUMH MHOXecTBamH. Heuertkas apudmeruka. Metoasl nedazsuduxanuu. Heuerkue
oTHomieHus. CTaHIApTHBIE HEYETKHUE JIornyeckue onepaund. Hewerkuit BbiBoa. CTeneHH
VCTUHHOCTH U CTEIICHU YBEPEHHOCTU. HedeTknii aHamor Meroaa pe3oItoLuii.

Koneunsie aBToMaTthbl, MaluHbl Thropunra-Ilocra, cj10)KHOCTH BHIYMCJIECHUI.

OneMeHTHl Teopur aBToMaToB. IloHsATHE aBTOMAaTHOrO NMpeodpa3zoBaHus WHPOPMALUU U
KOHeuHOTO aBToMaTa. CrocoObl 3a1anust aBToMatoB. ABToMatsl Mumu u Mypa. [Iporpammuas u
anmnapaTHasi peaju3alus aBTOMaToOB. DKBUBAJCHTHOCTh U MUHUMU3AIUS aBTOMATOB. MallluHbI
Trropunra-Ilocra. ®opmanuzanus MOHATHS AITOPUTMA U (PopMaIbHBIE MOJEIN AJITOPUTMOB.
MammHa TeropuHra: onpeseneHus, CBOMHCTBa, rpadsl nepexonos. Mammuna [locra. IIporpamMmer
mis MamuH.  [IpoGmema  pacmosHaBanus. [IpoGiiema  OCTaHOBKH.  AJTOPUTMUYECKH
Hepaspemumble 1poOieMbl. CIOXKHOCTh aNroOpuTMOB. Mepsl CIOXKHOCTU. BpemeHHas u
€MKOCTHAsl CII0)KHOCTb. ACHMIITOTUYECKASI CIO0KHOCTh, IMOPSAOK CIIOKHOCTH, CJIOKHOCTh B
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CpeIHEM M B Xyaulem ciydae. TpynHopaspemmmble 3anaud. HeperepmMuHupoBaHHAs MalllMHA
Teropunra. Kmaccet P u NP. NPsionmasie 3amaun. NP{1omHOTa TIpOOGIeMBI BBIIOJHUMOCTH
¢dopmyn oruku BbICKa3biBaHUK. O030p MpUIIOKEHUI MaTeMaTHuecKoi joruku. HampaBnenus
UCIIOJIb30BaHUs ammapara MaTeMaTHUYecKON JIOTMKU B 3a/adax MPaKTUYeCKOW HH(GOPMATHKU.
Crnemudukanus ¥ BepudUKaLus  MPOrpaMMHO-AINIAPATHBIX  MPOEKTOB,  JIOTHUYECKOE
IPOrpaMMHUPOBAHKE, TOCTPOEHUE OHTOJIOTUM, I3bIKM OOIICHNS HHTEIIEKTYyaJIbHbIX areHTOB.

4. 00beM y4eOHOH JUCHHILIMHBI

Bunast yueOHoI paboThI B 3auetHpix | B akagem.
eIMHUIIAX qacax
O01mas TpPyA0eMKOCTh JUCHUILIMHBI 110 Y4e0OHOMY IJIAHY 3 108
AYAUTOPHBIE 3aHATHUS: 0,89 32
Jlexruu (JIek) - -
[Mpaktuyeckue 3ausatus ([13) 0,89 32
JlaGopaTopHbie pabOTHI - -
CamocrosiTesbHas padora (CP): 2,11 76
Buj KoHTpoIsA: 3a4eT / IK3aMeH 3auer
Bunbr yue6HOM paboThI B 3auernbIx B actpon.
eIMHUIIAX Jacax
O01mas TPyA0eMKOCTh THCIUTIMHBI 110 Y4eOHOMY MJIAHY 3 81
AYIUTOpPHBbIE 3aHATHUS: 0,89 24
Jlexrmn (JIek) - -
Ipaktuueckue 3ansarus (I13) 0,89 24
JlaGopaTopHbie pabOTHI - -
CamocrosiTesbHas padora (CP): 2,11 57
Bua koHTposs: 3a4ueT / IK3aMeH 3auer

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIMHBI
«®u3nveckasi XMMHUsI OCHOBHBIX NMPOLECCOB B TEXHOJIOTHH HAHOMATEPHAJIOB»
(b1.B.AB.3.1)

1. Heab AUCHMILVIMHBI - O3HAKOMUTHCS C TEPMOJMHAMUYECKOW TEOpPHEH pPacTBOPOB
JJIEKTPOJIUTOB U ICKTPOXMUMHYCCKUX Ienel (ralbBaHHYSCKUX 3JICMEHTOB), MOHATh OCHOBHBIC
KAHETHUYECKUE 3aKOHOMEPHOCTH NPOTCKAHUS XMMHUYCCKHX MPOIECCOB, POJIb KaTaiu3a Jyis
XUMHYECKON TEXHOJIOTHH.

2. B pe3yabraTe wu3y4YeHUsi IUCHUILUIMHBI OOydawImiics 10 mporpaMmme
0akaJlaBpUaTa J10JIKeH:

Obnadoams cnenyromumu oouiekynbTypubiMu (OK), oGmienpodeccuonansuasiMu (OITK)
u npodeccuonanpubiMu (ITK) koMmeTeHITUAMI:

CIIOCOOHOCTBIO UCIIOJIB30BATh B MPO(ECCHOHAIBHON AESITETFHOCTH 3HAHUS O TIOIX0JaX U
METOMaxX TOJYYCHHUsSI PE3YJIbTaTOB B TEOPETHUECKUX M SKCIEPUMEHTAIBHBIX HCCIIEIOBaHUSIX
(OIIK-2);

TOTOBHOCTBIO MPUMEHATh (DyHIIaMEHTaJIbHBIC MaTEeMaTHUECKUE, €CTECTBCHHOHAYUHBIC U
oOrIenHXeHepHbIe 3HaHUs B mpodeccruonanbhoi aesrenproctr (OITK-3);

CIIOCOOHOCTBIO HCIIONIb30BaTh B HCCIEAOBAaHHMSX M pacyerax 3HaHHA O METOAax
UCCIIC/IOBAHMS, aHAJIN3a, JUATHOCTUKH M MOJICIIMPOBAHUS CBOMCTB BEIICCTB (MaTepHAIIOB),
(GU3NYECKUX M XUMHYECKUX IPOIECCcax, MPOTEKAIONIMX B MaTepuayiaX NMpU MX MOJTyYCHHH,
obpabortke u moaudukanuu (I1K-4);

3HamMb.

— OTJIMYUTENbHbIE OCOOEHHOCTH B TIOBEICHHWU PACTBOPOB DIICEKTPOJIUTOB, CBSI3aHHBIC C
MPOXOXKICHUEM IJIEKTPUIECKOTO TOKA,;

95




— TEOpHIO raJlbBaHUYECKUX SIBICHUH;

— TEOpUHM KHHETHKH, MYTH TEOPETHYECKOTO pacyeTa CKOpOCTeH XUMHYECKHX peakuuid u
OTpaHUYEHUSI B IPUMEHUMOCTH PACUETHBIX METOJIOB;

— OCHOBBI TeOpUH (POTOXMMHUYECKHX W LEMHBIX pPEaKUui, OCOOEHHOCTH HUX CTaIUHHOTO
IIPOTEKAHUS U YCIOBUS OCYLIECTBIICHUS;

— OCHOBHBIE YEpThl TOMOTEHHOTO U TETEPOreHHOr0 KaTaliu3a, HNPUYUHBI YCKOPEHHS
XUMHUYECKOT0 Ipolecca B MPUCYTCTBUU KaTaanu3aTopa.

ymemsy:

— TNPUMEHATh KOHAYKTOMETPUYECKUE U MOTCHIIMOMETPUYECKUE W3MEPEHUs UIsl ONpeaeeHuUs
TEPMOAMHAMHYECKUX (DYHKUMH XUMUYECKMX peakUud, KOHCTaHThl JUCCOLMAIUH,
IIPOU3BENEHUS pacTBOpUMOCTH, pH pacTBOpoB U T.1I.

— TMPUMEHATh TEOPETUYECKHE 3HAaHWA U JKCIHEPUMEHTAJIbHBbIE METOJbl HCCIEIOBAHUS
buznyecKol XMMUU A PEUIeHHs] BOIMPOCOB, BO3HUKAIOIIMX IMPU HM3YUYEHUU KHUHETUKU
XAMHUYECKHUX PEaKLUN;

— TMPOBOJIUTH aHAIM3 U KPUTUYECKU OLEHUBAThH IMOJIyYEHHBbIE IKCIEPUMEHTAJIbHbIE JTaHHBIE,
000011aTh 1 Jes1aTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OMBITOB.

enadems:

— KOMIIJIEKCOM COBPEMEHHBIX 3JEKTPOXUMHUYECKUX METOAOB HCCIIEIOBAHUSA AJIs ONpEeAcIeHUs]
TEPMOJNHAMHYECKHUX XaPaKTEPUCTUK JIEKTPOIUTOB U XUMUUYECKUX PEaKLIU;

— METOJaMHU OIpeNeeHHs] MOpSAIKa U CKOPOCTU PEaKIUH, YCTAHOBJICHUS JIMMHUTUPYIOLICH
CTaJIM1 U MEXaHU3Ma N3y4aeMOl XUMUYECKOU pEeaKIInH;

— HaBBIKAMHUCOCTABJIEHUS  TaJIbBAHWYECKUX  DJIEMEHTOB  JUIsl  LeJNed  ONpeaeicHUs
TEPMOJNHAMHYECKHUX XapaKTEPUCTUK U KOHCTAHT PaBHOBECHS UCCIIEYEMON PEAKIUH;

— 3HAHUSAMH OCHOBHBIX 3aKOHOB XHUMHUYECKOW KHHETHKH, BIMSHUS PA3TUYHBIX (PaKTOPOB
(TeMIiepaTyphbl, IaBJICHUS, KaTATU3aTOPa) HA CKOPOCTh XMMHUYECKON PEaKI[HH.

3. KpaTtkoe coep:kaHue AU CHUITUHBI

PacTBopbl 2J1eKTPOJMTOB. OiekTpoctaTudeckas Tteopus [lebas-Xiokkens. Pacuer
AKTUBHOCTH U CPEJHUX MOHHBIX KOA(P(HUIMEHTOB aKTUBHOCTH CHIJIBHBIX 3JIEKTPOJIUTOB B
pa30aBiIeHHBIX M KOHIICHTPUPOBAHHBIX PACTBOPOB M PACTBOpPAX YMEPEHHON KOHIIEHTpAIUH.
VYnenbHas U MoJisipHasl JIEKTPUYECKHUE MPOBOAUMOCTH. CKOPOCTh JBMIKEHHUS U IOJBUKHOCTH
noHoB. [IpenenpHble MOJSPHBIE AJIEKTPONPOBOJIHOCTH HOHOB. 3aKOH HE3aBUCHUMOTO JIBH)KEHUS
noHoB Konbpayma. [Ipumenenne usmMepeHuil 3JeKTpUIecKoi POBOJAUMOCTH JUIsl OIPEAEIICHUS
CTEMEeHH U KOHCTAHThI AUCCOLMAINU CIa0bIX AIEKTPOJIUTOB.

JaeKTpoXxuMHuYeckue cucrembl (memm). Bo3HHMKHOBEHHE CKauyka MOTCHIMANA Ha
rpaHuIle pa3jaena npoBoAHUKOB lu llpoga. JIBOWHOM 3JIEKTpUUECKHI CION. DIIEKTPOIBUIKYIIAS
CHJIa TaJbBaHUYECKOIO JJIEMEHTA, JJIEKTPOAHBIM NOTeHIual. TepMoauHamMuyeckas Teopus
ralbBaHUYECKUX SBJICHUM, ypaBHeHHWe HepHcTa. Dnexrpoxumuueckas (opma OCHOBHOTO
yYpaBHEHHsSI TEPMOAMHAMUKH, TemiepaTypHblii koddduuuent IJIC. Dnextponsr | wullpona,
ra3oBble U OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC AJIEKTPOAbI. THUIBI TaJbBaHUYECKUX 3JIEMEHTOB!
XUMHUYECKHE, KOHIICHTPALMOHHBIE, C IEPEHOCOM U 0e3 nepeHoca. XUMUYeCKHe UCTOYHUKH TOKa,
TOTUIMBHBIE 3JIEMEHTHI.

Xumuyeckass KuHeTHKa. CKOpPOCTh XHMHUYECKOM pEaKIUH, KOHCTaHTa CKOPOCTH,
MOPSIZIOK M MOJIEKYJSIPHOCTh peakiuu. KnHernka HeoOpatumblx peakuwii 1-ro, 210, 310 u
HyJeBoro mnopsakoB. JuddepeHunanbHble U UHTETpajJbHBIE METOMABI OMpEeNCHHUs MOpsIKa
peakuuu. CrnoxxHble peakuuu. [IpUHIMN HE3aBUCHMOTO MPOTEKAHUS AJIEMEHTAPHBIX PEeaKIuil.
OOparumMble, mnapaljienbHble U TOCIEAOBaTeNbHbIE peakiuuu 1-ro mopsaka. Bausaue
TEeMIIEpaTypbl Ha CKOPOCTh peakiuu, NpuommwkeHHoe mnpaBuiio Bant-I'odda. YpaBHeHnue
Appennyca, nuddepeHIaabHas U WHTErpajbHble (OPMBI YpaBHEHUS. OKCHOHEHIMAJIbHAs
dbopma ypaBHeHUSI AppeHuyca. DHEprusl akTUBALUU U MPEIIKCIOHEHIUATbHBIA MHOKUTEIb.

Teopun XUMHUYECKOM KUHETUKH. TEOPUS aKTUBHBIX COYNAPEHUN U TEOPUS NEPEXOJHOTO
cocrossauss TIIC (akTUBHPOBAaHHOIO KOMILICKCA). OHTAJBIHMS W OSHTPOIHS aKTHBAIlUH.
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DOTOXUMUYECKHE peaKIuu. XuMudeckue u (porodusmdeckrne CTaauu, BTOPUYHBIC MPOIECCHI.
Kuneruka ¢ortoxummuueckux peakuuil. CeHCHUOMIM3UPOBaHHBIE (OTOXMMHYECKHE PpEaKIIUU.
LlenHbie peaknuu, MEXaHU3MBI 3apOXKIIEHUS, Pa3BUTUS U 0OphiBa 1enu. Hepa3BeTBieHHBbIC U
Pa3BETBICHHBIE ILEMHBIE pPEAKUUH. BepoATHOCTHAs TEOpUs PaA3BETBICHHBIX PEAKIUil.
[IpenenbHbie ABIEHUS B EMHBIX PEAKLMIX, HUKHUN U BEPXHUI Mpeebl BOCIIIAMEHEHHUS.

Karamm3. [omoreHHwli © rereporeHHbld Katain3. (OCHOBHBIE 3aKOHOMEPHOCTH
KaTAJIMTUYECKUX peakuui. BnusHue katanu3aropa Ha TEPMOJAMHAMUYECKHE M KUHETUYECKUE
napameTpsl peakiiui. CeJeKTUBHOCTh KaTaJIn3aTopa, KaTaJuTUYECKas aKTUBHOCTh. | OMOT€HHBIN
katanu3. CIUTHBIA U pa3/ieNbHbI MEXaHU3Mbl KAaTaJTUTUYECKOTO JEUCTBHS. DHEPreTUUYECKUE
IUarpaMMbl B3aUMOJICMCTBHSI pPEareHToB ¢ KaraimuzatopoMm. OOmmid u  crnernuduyecKuid
KHCJIOTHO-OCHOBHOM KaTaJus. Karanuz KOMILJIEKCaMH MEePEXOJIHBIX METaJJIOB.
@epMeHTaTUBHBIM KaTanu3. ['eTeporeHHbll Karanu3. Tumbl TeTepOreHHBIX KaTalu3aTOpPOB.
3aKOH JEHCTBYIOIMX MOBEPXHOCTEN. KMHETHKA reTepOoreHHbIX peakIui.

4. 00beM y4eOHOH JUCIHIIMHBI

Bunbr yue6HOM paboThI B 3ayerHBIX B akanmem.
€IMHUIIAX gacax
O01masi TPyA0eMKOCTh THCIUTIMHBI 110 Y4e0HOMY TJIAHY 5,0 180
AyIMTOpHBIE 3AHATHS! 1,78 64
Jlexrn (JIek) 0,89 32
Ipaktuueckue 3ansarus (I13) 0,89 32
JlaGopaTopHbie pabOTHI - -
CamocrosiTesbHast padora (CP): 2,22 80
Bu KoHTpoIs: 3a4eT / 3K3aMeH 1,0 IK3aMeH
(36)
Bunbr yue6HOM paboTh B 3auernbIx B actpon.
€IMHUIIAX gacax
OO01masi TPYA0eMKOCTh THCIUTIMHBI 110 Y4e0HOMY TJIAaHY 5,0 135
AyIMTOpHBIE 3AHATHS! 1,78 48
Jlexrn (JIek) 0,89 24
Ipaktuueckue 3ansarus (I13) 0,89 24
JlaGopaTopHbie pabOTHI - -
CamocrosiTesbHas padora (CP): 2,22 60
Buja koHTpoOJs: 3a4eT / 3K3aMeH 1,0 IK3aMeH
(27)

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«DU3NKO-XMMHYeCKHe MeTOAbl AaHAIN3a VIS MATepHaJIoBeAeHUs] U TeXHOJIOTHH
martepuajios» (b1.B.JIB.3.2)

1. Heab AMCUMILUIMHBI - TPUOOPETEHHE 00YJAOIITUMHUCS 3HAHUN 10 OCHOBHBIM TpyIITaM
METOJIOB XMMHYECKOTO aHaiu3a, Hauboliee MIUPOKO NPUMEHSEMBIX B TPOMBIIUICHHOCTH U
HCCJIEIOBATENIBCKON paboTe, a TakKe KOMIIETEHIUH, HEOOXOIUMBIX XMMHUKaM-TEXHOJIOTaM BCeX
CHEIMAILHOCTEH JIsl pEIICHUs KOHKPETHBIX 3a/1a4 XUMUYECKOTO aHaTN3a.

2. B pe3yabrare wu3yYeHHs AUCHUIVIMHBI oOyyawinuiicss mo mnporpamMmme
0akajaBpHaTa qOJIKEH:

Ob6naoams caenyromumu oomekynpTypubiMu (OK), obmienpodeccronansasiMu (OITK)
u npodeccuonanbHbive ([1K) komMmnereHImsMI:

CIOCOOHOCTBIO UCIOJIb30BaTh B MPO(ECCHOHAIBHOMN AESITETbHOCTH 3HAHUS O TIOJIX0JaX U
METOJIaX TOJTY4YCHHS DPE3yJIbTaTOB B TEOPETHUECKUX W OIKCIEPUMEHTAIBHBIX HCCIETOBAHMIIX

(OTIK-2);
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TOTOBHOCTHIO TIPUMEHATh (PYHIAMEHTAIBHBIE MATEMAaTUYECKUE, ECTECTBCHHOHAYYHBIC U
oOrenHKeHepHbIe 3HaHUs B mpodeccronanbhoi aesrenpaoct (OITK-3);

CIIOCOOHOCTBIO HCIIONB30BAaTh B HCCICNOBAHMSIX W pacyeTax B3HAHUA O METOoAax
UCCIIC/IOBaHMs, aHAIM3a, IMAarHOCTUKU W MOJCIMPOBAHUS CBOWCTB BEIICCTB (MaTepHasoB),
GuU3MYECKUX W XHMHYECKUX MpOoIeccaX, MPOTEKAMIIUX B MarepHallax NpH HX IMOJY4CHUH,
obpabotke u moaudukanuu (I1IK-4);

3HamMb.

- TEOPETUYECKHE OCHOBBI (PU3NKO-XUMHUYCCKUX MeTO10B aHanmu3a (DXMA);

- iporecchl (POPMUPOBAHUS AHATUTUYECKOTO CUTHAJA B pa3nnyHbIX DXMA,;

- pacCMOTpeHHE MPUHIIUIIOB U3MEPEHUI B CTaHJapTHHIX MpHOopax;

- ocHOBBI MeTposiorun DXMA B cootrBeTcTBUU ¢ pekomeHaanusmu UIOITAK;

ymemy:

- MPUMEHSTh NPUOOPETEHHBIE TEOPETUUYECKUE 3HAHHWS M IPAKTUYECKHE HABHIKU B
npoecCuOHANBHOM EATENIbHOCTH JIJIsl PEHICHHSI KOHKPETHBIX XUMHUKO-aHATMTUYECKUX 3a]1a4;

enademy:

- mertononorueii ®XMA, MUPOKO HCIOIb3YEMbIX B COBPEMEHHOW AaHAIMTUYECKOU
MPaKTHUKE,;

- CHCTEMOM BHIOOpa METO/1a KaueCTBEHHOT0 U KOJMYECTBEHHOT0 XUMUYECKOT0 aHaAIN3a,

- OLIEHKOM BO3MO>XHOCTEW METO/a aHaJIn3a,

- OCHOBHBIMH CTIOCO0AMHU METPOJIOTHYECKON 00paOOTKH PEe3yIbhbTaTOB KOJTMYECTBEHHOTO
XUMHUYECKOI0 aHalu3a.

3. KpaTkoe coaep:kaHue TUCHUTIUHBI

®XMA - cocraBHas 4acTb COBPEMEHHOH aHanuTH4yeckod xumun. Knaccupukanums
(U3UKO-XMMHYECKUX METOJIOB aHalIn3a. AHAIUTHYECKUN CUTHAN Kak WH(popMaTuBHas QyHKLINSA
COCTaBa BEILLECTBA U ero koaudectsa. OTHOcUTENbHBIN XapakTep uzMepenuit B ®XMA. Ilpenen
OOHAapyXEHHSI W UYBCTBUTEIBHOCTH Meroma. Popmyma Kaiizepa. Bepxuuiik u HmwKHUN
JIMAINa30Hbl ONPENEIIAEMbIX coaepKaHuii. JIMHEHbI 1Hana3oH ONpENEIsIeMbIX KOHLICHTPALUK.
Otanonbl. [IpuemMbl KOJIMYECTBCHHBIX H3MEpeHH (BHEIIHET0O W BHYTPEHHETO CTaHAapTa,
100aBOK, TUTpOBaHus, TUddepeHanbHbie MeToAb) B DXMA, nX XapakTeprCTUKA U YCIOBHS
MPUMEHEHUS. AHATUTUYECKUE U METPOJIOTHUYECKHE XapakTepucTuku OXMA.

Krnaccudukanus criekTpaibHBIX METOAOB aHanu3a. [lomydyeHne XMMHUKO-aHATUTUYECKOM
nH(pOpMaLIUY MTPU B3aUMOAECUCTBUHU 3IEKTPOMArHUTHOTO U3Iy4YeHHs ¢ BelecTBOM. OnTuueckue
METO/IbI aHaTN3a. ATOMHAsI U MOJIEKYJISIpHAsI CIEKTPOCKOIHs. AOCOPOIIMOHHBIC U IMHUCCHUOHHBIC
METO/bI aHAIN3A.

Moayas 1. CnekTpanbHble METO/IbI aHATIM3a

ATOMHO-IMHUCCUOHHBIN CNIEKTPAJIbHBIN AHAJIU3.

Teopernyeckne OCHOBBI ATOMHO-3MHCCHOHHOTO CHEKTPAIbHOTO aHainu3a. McTouHukm
BO30OYX/ICHHUS CIIEKTPOB. ATOMHO-’MHCCHOHHBIE JIMHEW4YaThie crekTpbl. [IpaBuna orbopa
3JIEKTPOHHBIX MEPEXOA0B. 3aMUCh CHEKTPATbHBIX JUHUN B BUJE TEPMOB. CXEMbI 3JIEKTPOHHBIX
MEepexXoJ0B B aTOME IIEJIOYHOro Metaia. Pactipenenenre boapliMaHa v 3aCEI€HHOCTh YPOBHEM
BO30YKJICHHOTO COCTOSIHUS. DaKTOPBI, BIUSIONINE HA WHTEHCHUBHOCTH CIEKTPAIBbHBIX JTMHHM.
[Tporeccyl HOHM3AMK M CAMOTIOTJIONMICHUsI B Tu1azme, popmyia Caxa. CrnekTpaabHbIe TPUOOPHI
U CIOCOOBI PErucTpanuyu CIeKTpa (BU3yalbHBIH, (oTorpapuueckuil U (HOTOIICKTPHUCCKUH).
KauecTBeHHsbiif aHanmu3, pacmin@poBKa SMUCCHOHHBIX CIIEKTPOB U MJIEHTU(UKALUS 3JIEMEHTOB
no ux crnekrpam. KonudecTBeHHbl aHanu3, Gopmyna Jlomakuna-1llaii6e. Ilpaktuka aroMHO-
SMHUCCUOHHOM CHEKTPOCKOMUU. ATOMHO-DMUCCHOHHBIM aHAJIW3 C HMHAYKTUBHO CBSI3aHHOMN
J1a3MOM. XHUMHUKO-CIIEKTPaIbHbIE METO/bI aHAIU3A.

AToMHO-3MHCCHOHHas  (oromeTpusi miuameHu. [a3oBble MIamMeHa KakK  BHJIBI
HU3KOTEMIIEPATYPHOH IUIa3Mbl, MX XapaKTePUCTHKA. bIoK-cxema MIaMeHHOro (oTomerpa.
Bo3moxkHOCTH MeTONa W ero OorpaHuyYeHHsi. AHUOHHBIM M KaTHOHHBIN 3(dekTsl. MeToas
KOJIMYECTBEHHBIX ~ OMpenesieHuit B  1iamMeHHOH Qotomerpuu. Ilpemen oOHapyskeHwHs,
MPELU3UOHHOCTb, CEJIEeKTUBHOCTh. O0IacTH MPUMEHEHUS.
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ATOMHO-a0copOuMOHHAsA cIeKTPogoTOMETpPHS.

ATtomMHO-a0copOumonHast — criektpodoromerpus. OOmas XapakTEepUCTHKAa METOa.
[TornomieHne 3IEKTPOMATHUTHOTO H3IIy4€HHUsT CBOOOJHBIMH aroMamu. biok-cxema mpubopa.
HcTounuku MoHOXpoMaTHuecKoro uainydeHus. CrocoOsl aToMu3auu npoosl. MoaymsTop, ero
HazHaueHue. M30uparenbHOCTh, JOCTOMHCTBA W  Hemoctarku Mertona. CpaBHeHUe
AQHAIUTUYECKUX XapaKTEPUCTUK METOJIOB aTOMHON aOCOpPOLIMY U aTOMHOM SMUCCHUH.

MouiekyasipHasi CIEKTPOCKOMNMS.

CrnexrpodoromMeTprudecKuit aHalms. Mertobt ONTHUYECKOMN MOJIEKYJIAPHOU
crnekTpockonuu. llornomnieHue 3JIeKTPOMArHUTHOTO HM3IYyYEHUsS] MOJIEKYJaMU. DJIEKTPOHHbBIE
NEepeXOJbl U CIEKTPbI MOTJIOMIEHHUS MOJeKyld. CXeMbl 3JEKTPOHHBIX NepexonoB. CpaBHEHUE
AHATUTUYECKUX CHUTHAJIOB, OOYCIOBICHHBIX d-d*—nepexo;[aMH, NEPEX0/laMUi € TEPEHOCOM
3apsAna u TETT — nepexogamu. 3akoH byrepa-JlambOepra-bepa. Momspubiii k03¢ duineHt
noriomieanss CrocoObl  ero  ompeneneHus. OnTuMu3aryisl  YCIOBUH  aHATUTUYECKHX
omnpeneneHuii. BeiOop onTUManbHOW JUTMHBI BOJIBI U pabodero cBetodmibTpa. KoHTpacTHOCTH
aHanmuTHYecKo peakiuu. OTKIOHEHHs OT 3akoHa byrepa-JlambGepra-bepa. CpaBHeHue
dbotomeTpun u crnekTpooToMeTpuu. AmmapaTypa ISl CHEKTpO- W (HOTOMETPUUYECKHUX
u3MepeHuil. XapakTepucTuka (HOTOMETPHYECKUX METONOB aHaiu3a. M30uparenbHOCTH B
cnexktpodoromerpun U ee oOecreueHue. lIpUHIUN aITUTUBHOCTU TMOIJIOIIEHHS B aHAU3e
OMHapHBIX CMecel MOrJoMAIMX BemecTs, Mmerox Pupopara. ToYyHOCTH pPeE3yNbTAaTOB
dboTomerpuuecknx onpeneneHuid. Juddepenumansuas Qoromerpus. Metonm omHO- U
NBYCTOpOHHEH  muddepeHnuanbHoi  GoTtomMeTpund. MeToasl  CeKTpo(hOTOMETPHUIECKOTO
TUTPOBAHUS.

Typonanmerpus u Hedesomerpus. JIlOMIHeCIIeHTHbIE METOIbI AHAJIN3A.

TypOunumerpudeckuii ¥ HederoMeTprUiYecKuid MeTOJbl aHanu3a. PaccesHue cBeTa
JTUCTIEPCHBIMH cUcTeMaMU. CBs3b ONTHYECKON IUIOTHOCTH C KOHIIEHTpPALUEW OIpeAesisieMOoro
BeulectBa. Koadduuuent mytHoctu cuctemsbl. TeopeTnueckue OCHOBBI TYpOMAMMETPUH U
Hedenomerpun. YpaBaenue Panes. TpeOoBaHus, IpeabsIBIsEMble K UCTIOIb3YEMbIM PEAKIIHSIM.
TypOuaumMeTpuiecKnii KHHETHIECKUH MeTo1. BO3MOXXHOCTH METO/I0B.

JlroMuHecieHTHBIE MeTO bl aHanu3a. DiyopecteHnus u pocdopecuennus. [I[pumeneHmne
SHEPreTUYecKoi nuarpaMMbl SI0J0HCKOTO MpU pacCCMOTPEHUH CHUHIJIET-CUHIJIETHBIX U CUHTJIET-
TPUILIETHBIX JIEKTPOHHBIX mepexonoB. KonebaTenbHasi penakcamys 1 BHYTPEHHSST KOHBEPCHSI.
KBaHTOBBIMI M SHepreTuyeckuid BbIXonbl. DakToOphl, BIHSIOIMIME HA HWHTEHCUBHOCTH
dyopecnennuu. TemrmeparypHoe W KOHIEHTpAallMOHHOE TymieHue (iayopecueHuuu. [IpaBuio
Crokca-Jlommerns. CBsi3b CTPOCHHS MOJICKYJIbI OPTAHMYECKOTO COSTMHEHHSI C €T0 CIIOCOOHOCTHIO
K (QuiyopecleHIMH. 3epKajibHas CUMMETpPHUs CICKTPOB IMOTJIONICHUS W HMCIyCKaHus (IIPaBHUIIO
JlepmuHa). 3akon BasuioBa. Cxema GuyOpMMETPHUCCKUX H3MEPEHHI. BBIOOp MEpBUYHOIO H
BTOpPUYHOTO CBeTOPUIBTpOB. ['pamynpoBouyHas 3aBUCUMOCTh M KOJMYCCTBCHHBIA aHAU3.
OO6mas xapakTepucTUKa METOIA.

MoayJib 2. DNeKTpOXUMUYECKIE METO/IbI aHATTN3a

Konaykromerpus ¥ MOTEHIIHOMETPHUS

Knaccudpukanus IXMA. Knaccudukaius 3IEKTPOAOB M AJIEKTPOXUMUYIECKUE METOIBI.
[Tonsipuzyembie U Hemodsgpusyembie 3ekTpoAasl B DXMA. HMcnonb3yeMmble XUMHUYECKHE M
ANEKTPOXUMUYECKUE PEaKINK, TPeOOBaHUS, MPEABSIBISIEMbIC K 3TUM peakIusaM. Bo3mMoxkHOCTH
OXMA.

KongykromeTpuss ¥ KOHAYKTOMETpUdeckoe TuTpoBaHue. OOmas XapakTepuUCTHUKA
MeToAa. YJelnbHas W DSKBUBAJICHTHAs AJIEKTPOIPOBOJHOCTH PACTBOPOB  3JIEKTPOJIMTOB.
[ToaBuxHOCTH MOHOB. [IpsiMast KOHAYKTOMETPHUS U KOHAYKTOMETpUUeckoe TuTpoBanue. Kpussie
TUTpOBaHusA. PakKTOpBI, BIMAIOIIME HA XOJA KpPUBBIX TUTpoBaHWs. [IpuHuunumanpHas cxema
YCTAHOBKH JJI1 KOHAYKTOMETPUUYECKUX U3MEPEHUM, UCTIOIb3yEMbIE AJIEKTPOIbl. Bo3aMoxkHOCTH
METO/1a, TOCTOMHCTBA, HeAOCTaTKU. [Ipumepsl onpeneneHuii. .

BricokouactotHoe TuTpoBaHue. OcobOeHHocTH MeTona. [IpuHIUNManpHAs cxema
ycTaHOBKH. Mcrnonbp3yemble MHAYKTUBHBIE UM €MKOCTHBIE 0€33JIeKTpojHble sueku. DopMbl
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KpPUBBIX BBICOKOYAaCTOTHOTO THUTpoBaHuUs. Amnmaparypa. Bo3mokHoctn wmetona. Ilpumepst
ONpeACICHUN.

[loreHunomeTpyuss M NOTEHLIMOMETPUUYECKOE THUTpoBaHMe. OIlpeneneHue MeToAa.
Hcnonb3yemble sueliku. MHIuUKaTOpHBIE AIEKTPOALI U AJEKTPOJbl CpaBHEHHs. MoHOMETpHS.
JlonHaHoBcKuil ¥ 1ud¢y3uoHHBIH moTeHnManbl. Kiaccuukanuss HOHOCENEKTUBHBIX
91eKTpo10B. OCHOBHBIE XAPAKTEPUCTUKH HOHOCENEKTHBHBIX AJIEKTPOJAOB PA3IMYHBIX THIIOB.
[Tpuunsbl, 00ycnoBIMBAIOIIME HW30MPATENBHOCTh D3JEKTPONOB. YpaBHeHue Hukonbckoro-
DOiizenmana. Meronpl omnpezaeneHus: Kod3()(UIMEHTOB CENEKTUBHOCTH, BEPXHETO M HIXKHETO
npefena Jaudana3oHa OIpeNeNseMbIX COAEp)KaHUH. YTIOoBOH KOI(DOUIMEHT 3IIEKTPOAHOM
¢byHKIMU. MeToapl KOMMYECTBEHHBIX OIpeAeNeHU U yCIoBUS UX MpuMeHeHus. llpsamas
norenipomerpust (pH-merpus, nonomerpusi). BosamoxkHOoCcTH MeToma. MeToabl THTPOBaHUS.
O6paboTKa KPUBBIX TOTCHIIMOMETPUYECKOTO TUTPOBAHUSA. MeToIbl 100aBOK.

BosbTamMnepoMerpuyeckrue MeTOAbl AHAJIHM3a. AMIIEPOMETPHYECKOe THTPOBAHHeE.

Bonbramnepomerpuueckue meroabl aHanuza. Kmaccudeckast mossiporpadusi, OCHOBBI
Mmetoza. [IpuHIMIUanbHas cxeMa noysiporpaduueckoil ycTaHOBKU. VCrob3yeMble 3JIEKTPOIbI,
TpeOoBaHus, NpenbsBIseMble K 3iekTponaaM. [lonspuzanvoHHbIE KpUBbIE HHAUKATOPHBIX
JJIEKTPONOB. PTyTHBIM KamawomMi  3JEKTPOL, TBEpAble dnekTponabl. [lomsporpammel.
HNutepnperanus nossgporpamM. OCTaTOYHBIA M KOHJIEHCATOPHBIA TOKU. DapaJeeBCKUM TOK.
CpoiictBa mpenensHOro AU(GQPY3MOHHOTO TOKa. YpaBHeHue MibkoBuua. YpaBHEHHE
nossiporpadudeckoit BomHbl ['eiipoBckoro. IloreHnman monyBosHBL. BbIOOp W Ha3HadeHHE
noJsiporpadguueckoro ¢GoHa. AHOMAIWU Ha MONAPOrpadUUYecKUX KPUBBIX U HUX YCTpaHEHHE.
KadecTBeHHBIN M KOJWYECTBEHHBIN Mossporpaduveckuii anaimm3. COBpeMEHHbBIE HANpaBIICHUS
pa3BuTHs BosibTammnepomeTpuu. OONacTH MCHOIB30BaHUA. BO3MOXKHOCTH, /JOCTOMHCTBA H
HEJIOCTaTKH METOAA.

Amnepomerpuueckoe THTpoBaHue. OOmas xapakTepucTuka merona. Bwibop ycnmoBuid
aMIIEpPOMETPUYECKHUX WU3MEPECHUM. [TpyHuMnuaneHas cxema YCTaHOBKH JUISL
aMIIEPOMETPUYECKOT0 TUTPOBaHUA. TUIBI KpHUBBIX TUTpoBaHUA. buammepomerpuueckoe
TUTPOBAaHUE, YCIOBUSA AMIIEPOMETPUYECKUX HM3MEPEHUH ¢ JBYMS HHIUKATOPHBIMU
anekTponaMu. Kpusble TuTpoBaHusA. B03MOXHOCTHM, IOCTOMHCTBA W HEAOCTaTKHM METOJA.
[IpuMepsl IpakTUYECKOTO UCIOJIb30BaAHUS.

Kynonomerpuueckuit Meton ananuza. Krnaccupukanuss MeTOJOB KyJIOHOMETPHHU.
OObenuHeHHBI  3akoH  ®Dapazges. Bwixom 1o Toky. Ilpsmas  kymoHOMeTpus U
KyllOHOMeTpuueckoe  TuTpoBaHue  OcoOeHHocT  MeronoB.  KymoHomerpuss — mpu
KOHTPOJINPYEMOM IMOTEHIMAJE U NpU KOHTpoiIupyeMoMm Toke. [lonspu3annoHHbBIE KpHBBIE.
Bri6op nmorenimana padouero aekrpoaa. Pacyer konuyecTBa 3NIEeKTPHUUECTBA, 3aTPAYCHHOTO Ha
JNEKTPOXMMHUUYECKYI0 peakiuio. [IpuHnunuanpHas cxema KyJIOHOMETPHUYECKOW YCTaHOBKH.
Obnacte mnpumenenus. KymnoHomeTrpuueckoe THTpoBaHuEe. BBIOOp TOKa 3JIeKTpoOiH3a.
Oco0eHHocTH reHepupoBaHHOTO TUTpaHTa. CrocoObl MHIUKALMK KOHEYHOW TOYKU TUTPOBAHUS
(Bu3yanpHBIE W HMHCTPYMCHTalbHBIE). [IpHHIUNMAnNbHAs  cXeMa  YCTAHOBKH IS
KYJIOHOMETPUYECKOro TUTpoBaHMs. [IpakTMueckoe NMPUMEHEHHE METO/d, €ro JOCTOMHCTBA U
HEJOCTaTKHU.

OnektporpaBuMeTpuueckuii aHanmu3. CrocoObl BBITIONHEHUs omnpeaeneHuid. OOrmmas
XapakTepucTuka Metona. IIporecchl, mpoTekaromuye Mpu 3JIEKTposin3e. BrIOOp 37eKTpooB.
VYcnoBus snekTpoocaxeHus. TpeOoBaHUS, MpenbsABIsSEMble K OCaKaM Ha 3JIEKTPOJaX.
Hcnonp30BaHue 3JIEKTPOOCAXKAEHUS JUId  LelNed KOHLEHTPUPOBAHMs, ONPEIEIECHUS U
pazaenenus. BuyrpeHnuii snekTposu3. JJoOCTOMHCTBA U HEIOCTATKUA METO/1A.

Moayab 3. XpomaTorpapuueckue METO bl aHATN3a

Teopernyeckue 0CHOBbI XpOMATOrpa)uuecKuX MeTOHA0B.

OOnactu mpUMEHEHHs XpoMaTorpaUuecKux METOJ0B aHalu3a. XpoMaTorpaMmma.
[Tapametpsl yaepkuBaHus. DPUINKO-XUMUYECKHE OCHOBBI XpOMaTOrpauueckoro mporecca.
Knaccudukanus MeTozoB xpomarorpaduu 1o arperaTHOMy COCTOSIHHIO (a3, M0 MEXaHU3My
pasneneHus u crocody odopmieHus mporecca. OCHOBBI XpOMATOrPaPUIECKOTO Pa3CICHHS.
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Koadduuuent pacnpenenenus u ko3dduuuent pasaenenus. OCHOBHON 3aKOH XpoMaTorpapum.
B3anMocBs3b (GOpMBI BEIXOTHON KPUBOW M M30TEPMBI COPOITMU B KOJIOHOYHOM XpomMaTtorpadun,
AHAJIMTUYECKUM ACHEKT ATOM 3aBUCUMOCTH. (DaKTOpBI, BIMSIOIIME HA CKOPOCTh JBUKEHHS
xpoMarorpaduaeckoil 30HbI. Teopus TEOPETHYECKHUX Tapeiok. TeopeTwdeckas Tapeska.
BricoTa, sKBHMBajeHTHas TeopeTHdeckoil Ttapenke. KuHernueckas Teopusi Xxpomartorpadum.
VYpasuenue Ban-/leemrepa. Kputepum sddextuBHOCTH XpomaTorpaduyueckoro Impoiiecca.
Crenenp pasfeneHus M KpuTepuil ceneKTuBHOCTH. Kpurtepuil pasgenenus. Ontumuzanus
IIPOLIECCOB pa3fieNICHHs CMECEl BEIIECTB.

I'azosxxuaxkocTHas xpomarorpadus.

OOmast xapakrepuctuka Meroja. [IpuHIMNMambHAs cxeMa Ta30BOro xpomarorpada.
VYcrpolicTBO W Ha3HaueHHWe y3JI0B xpomarorpada. TpeOoBanusi, mpenbsBIsIeMble K
HETOJBM)XHON U MOABHKHOMU (azaM. JleTeKTopsl, UX Kiaaccu(uKaus 1 TpeOOBaHUS K HUM.

Mertoapl uIeHTH(UKAIMU BEIIECTB B Tra3oBoil xpomarorpaduu. JluHeiHble u
norapupMUUecKue MHIEKCHl yaep:kuBaHus. KoppensunoHHble ypaBHEHMS: CBSA3b MapaMETpPOB
yIEp>KUBAHUSI KOMIIOHEHTOB € UX (PU3NKO-XMMHUYECKHMMH CBOMCTBaMHU. KauecTBeHHBIH aHau3
1o JiorapuMuyeckuM HHIEKcaMm ynepxkuBaHus KoBaua. MeToabl KOJIMYECTBEHHOIO aHAIM3a:
MeTOo aOCOJMIOTHOW TpajyHpOBKH, METOJ HOPMHUPOBKH, METOJ BHYTPEHHETO CTaHJapTa.
[TonpaBo4Hble KO(Q(UIMEHTH] K MJIOMIAAAM MHUKOB. [IpuMepsl MPaKTUYECKOrO MCIOJIb30BaHMS
ra3oBoil xpomarorpadus.

KuakocrHass xpomarorpadgus.

Knaccupukanuss MeTomoB KHMIKOCTHOM xpomarorpaduu. Ocobennoctu BDXKX.
[TpuHIMNManBHAs CXeMa JKUIKOCTHOIO XpoMaTorpada BBICOKOTO JaBieHus. THIIbI AETEKTOPOB
B BOXKX. XKuakoctHo-ancopbunonnas BDXKX. HopmansHo-(ha3zoBbiii u o0OpaiieHo-(a30BbIii
BapUaHThI: COPOEHTHI, DJIIOCHTHI, Pa3/eisieMble BEIleCTBA. THIBI B3aUMOJCHCTBHUA COpPOEHT-
BEIIECTBO, COPOCHT-AIMIOEHT, HioeHT-BeniectBO B BOXX. Vpasuenue Knokca. ®Paxtop
€MKOCTH, ero (u3udyeckuid cMmbIici. ['pamueHTHOE smonpoBaHue. Biusaue sddexkTuBHOCTH,
CENIEKTUBHOCTH M €eMKOCTH KOJIOHKH Ha pa3/ieJIeHne CMecel aHAIM3UPYEMBIX BEIlecTB. MeTo bl
WJeHTU(HUKAIIMN BEIIECTB M KOJIMYECTBEHHOTro aHanm3a B BOXKX. JloctonHCcTBa M HETOCTATKH
BDXX. Hon-napuas xpomarorpadus, mpuMepbl NpakTHUECKOro wucroib3oBaHus BDXKX B
aHau3e.

PacnpenenurensHas Oymaxnas xpomarorpadus. OcHOBBI OyMakHOW Xpomartorpaduu.
[TogBmxHass w HemonBwkHas (a3el. MUKCOTpOmHBIA psa pacTBoputeneid. TpeboBaHusA K
xpomarorpaduyeckoit Oymare. Xpomartorpaduyeckue mapamerpbl. THUIBI XpOMaTOTPaMM:
OJIHOMEpHasi, JBYMEpHas, Kpyrosas, osyekTpodopernyeckas. Meton oOpameHHbIX —¢a3.
3aBucuMoOCTh (OpMBI ISATHA OT BHJA HM30TEPMBI paclpeneneHus. MeTonbl WICHTU(UKALTUH
BEIIECTB Ha OyMakHOW Xpomartorpamme. KojnyecTBeHHBI aHAW3 B METOAC OyMakKHOM
xpomarorpaduu. JJocronncTBa u HenoctaTku Merona. O0IacTh NPUMEHEHUS.

HNonooOMennass u woHHass xpomarorpadus. CymHOCTh MeTtoma. TpedoBaHwus,
IpeabsBIsEMbIE K PEaKLUsIM HOHHOTO oOMeHa. OcoOEHHOCTH NOHOOOMEHHOM XpoMaTorpadu.
HNonooOmennoe paBHoBecue. KoHcTanTa wmoHHOro oOMeHa. M30TepMbl HMOHHOTO OOMEHA.
Bnusinue KOHCTaHTBI HOHHOTO OOMeHa Ha (GopMmy M30TepMbl HOHHOTO oOMeHa. Koadduuuent
ceneKTUBHOCTH. CHHTEeTHYeCKHe HOHOOOMEHHUKH, KATUOHUTBI U aHMOHUTHL. Kitaccuduxanus n
cBoiictBa. CopOumoHHbIEe psinbl. Buapl 0OMeHHOW €MKOCTH WOHOOOMEHHUKOB. Bribop
ONTUMAJIbHBIX YCIOBUI MOHOOOMEHHOIO pa3felieHHs BellecTB. [IpuMeHeHne MOHOOOMEHHOH
Xxpomarorpaduu B aHAIMTHYECKOM XMMHUU OPraHMYECKHMX M HEOPraHMYECKUX COCAMHEHUIL:
pasjeneHue, OYMCTKA, KOHIEHTpHpoBaHuWe M T.0. [Ipumepsl npuMeHeHUs HOHOOOMEHHOM
Xxpomarorpaduu B TEXHOJOTHYECKHX Tmporeccax. HMonHas xpomarorpadus. brmok-cxema
HMOHHOro Xxpomarorpada. Pasgensrome W KOMICHCALMOHHBIE KOJOHKH. JI€TEKTOpBI.
[IpuMeHeHNEe B aHATTUTUYECKON XUMHUH. AHATUTHUECKHE BO3MOKHOCTH METO/1A.

I'enb-xpomarorpadusi. IlogBmxnas wu  HemomBrkHas (¢da3el. OOmee ypaBHEHHE,
oIuchIBaroliee mnporecc renb-xpomarorpaduu. CopOentsl. OOmMiA, BHEIIHUN M BHYTPECHHHN
o0beMsbl rens. [lapamerpsl amoupoBanus. BelpaxeHue uist KodppULIMEHTa paclpenesieHus U
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KOHCTaHTBl JOCTYITHOCTH. B03MOXXHOCTH Tenb-xpoMartorpaduu. [Ipumepbl MpakTHYIECKOTO
HCIIOJIb30BAHMS.

ABTOMAaTHYECKUH UM aBTOMATHU3UPOBAHHBIM aHANM3. I1eNIM W 3aaadu. JlucKpeTHble
aBTOMAaTUYECKHE aHAIU3aTOpbl. [IpuHIMI nelcTBUSI, TOCTOMHCTBA U HeaocTatku. IIporounsie
METOJBI aHaIM3a PacTBOPOB. HenmpepbIBHBINA IIPOTOYHBIA aHAIU3 U MPOTOYHO-WHKEKI[MOHHBIN
aHaIu3.

4. 00beM y4eOHOH JUCHUILIMHBI

Bunast yueOHoI paboThI B 3auetHpix | B akagem.
eIMHUIIAX qacax
Oo0mas TPyA0eMKOCTh TUCHHUIJIMHBI 10 Y4eOHOMY MJIaAHY 5,0 180
AYAUTOPHBIE 3aHATHUS: 1,78 64
Jlexruu (JIek) 0,89 32
[Mpaktuyeckue 3ausatus ([13) 0,89 32
JlaGopaTopHbie pabOTHI - -
CamocrosiTesbHas padora (CP): 2,22 80
Bu KoHTpoIs: 3a4eT / 3K3aMeH 1,0 IK3aMeH
(36)
Bunast yueOHoI paboThI B 3aueTHbIX B actpos.
eIMHUIIAX qacax
Oo0mas TPyA0eMKOCTh TUCHHUIJIMHBI 10 Y4e0HOMY MJIAHY 5,0 135
AYAUTOPHBIE 3aHATHUSL: 1,78 48
Jexiuu (JIek) 0,89 24
[Mpaktuyeckue 3ausatus ([13) 0,89 24
JlaGopaTopHbie pabOoTHI - -
CamocrosiTesibHas padora (CP): 2,22 60
Bu KoHTpoIs: 3a4eT / 3K3aMeH 1,0 IK3aMeH
(27)

AHHOTanuA padoyeil MPOrpaMmMbl AU CHUNIMHBI
«O0mas XuMnYecKasi TEXHOJIOTHs MPOU3BOACTBA HAHOMATEPHAJIOB M HAHOCHCTEM»
(b1.B.1B.4.1)

1. Heap OUCHMUNJMHBI - TONTYYCHHE 3HAHUH B 00JIACTH peau3alii XHUMHKO-
TEXHOJIOTHYECKUX TPOIECCOB C YYETOM (PHU3UKO-XUMHUYECKUX OCOOEHHOCTEH MpOTEKAIOIINX
peakiuii, BbIOOpa ONTUMAJIBHBIX YCIOBHM pealu3yeMbIX MpPOIECCOB, BBIOOPA 3P (EKTUBHBIX
peakTopoB, MpUOOPETEHHs] HaBHIKOB B COCTABJICHUU MaTEpUAIbHBIX U TEIJIOBBIX OallaHCOB, B
pacueTe IpOIECCOB W PEaKTOPOB Ha OCHOBE MAaTEMAaTHYECKOTO MOJEIMPOBAHUS, IMOJYYCHHS
3HaHHU# B 00JaCTH pa3pabOTKK SHEProcOeperaomux XuMruKo-Texnomornueckux cucrem (XTC),
0€30TXOHBIX M MATOOTXOAHBIX TEXHOJOTHI HA IPUMEPE COBPEMEHHBIX MTPOU3BOJICTB.

2. B pe3yiabTare u3y4YeHHs] JUCHMILIMHBI OOyYalOIMiicia MO mporpamMmme
0akaJiaBpUaTa J0JIKeH:

Ob6nadoams cnenyromumu oouiekynbTypusiMu (OK), oGmienpodeccuonansusiMu (OITK)
u npodeccuonanpubiMu (ITK) koMIeTeHIUAMI:

TOTOBHOCTBIO MPUMEHSTH (hyHIaMEHTAIbHBIE MAaTEMATHIECKUE, €CTECTBCHHOHAYYHbIE U
oOrenHKeHepHbIe 3HaHUs B mpodeccruonanbhoi aesrenpaoct (OITK-3);

CIIOCOOHOCTBIO BBIOMpATh M TPHMEHSTH COOTBETCTBYIOIIHE METOIBI MOJECIHPOBAHUS
(GHU3MUECKUX, XUMUUECKHX M TeXHOoruueckux mnporeccos (ITK-7);

3Hamy:
- OCHOBBI TEOPHH XUMHUYECKHUX MTPOLIECCOB U PEAKTOPOB,;
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- METOJIOJIOTHIO MCCIIEIOBAaHUSl B3aUMOJEHCTBUSI XUMUUECKUX MPEBPALIEHUN U SIBICHUI
NepeHoca Ha BCeX MacCIITAOHBIX YPOBHSX;

- METOJIMKY BbIOOpa peakTopa 1 pacuéra rmporecca B HeM,

- OCHOBHBIE PEaKIIMOHHBIE TPOLIECCHI U PEaKTOPbl XMMUUYECKON 1 OMOTEXHOJIOTHH,

- OCHOBHbIE MIPUHIUIIBI OPTaHU3ALUNA XUMUYECKOTO MPOU3BOJICTBA, €r0 UEPAPXUUYECKYIO
CTPYKTYPY, METOIbI OLleHKH 3((HEKTUBHOCTU MPOU3BOCTBA;

- OCHOBHBIE XUMUYECKHUE MPOU3BOJCTBA;

ymems:

- paccYMTaTh OCHOBHBIE XapaKTEPUCTHKH XMMHUYECKOTO TIpoIiecca,

- BRIOpATh PAallMOHAIBHYIO CXEMY ITPOM3BO/ICTBA 3aITaHHOTO MIPOIYKTA,

- OLICHUTh TEXHOJIOTUYECKYIO 3P PEKTUBHOCTH MPOU3BO/ICTBA,

- BBIOpaTh 3 (HEKTUBHBIN THUIT PEAKTOPA;

- IPOBECTH pacyeT TEXHOJOTHUYECKUX MapaMeTpOB JUIsl 3aJaHHOTO POLIecca;

- OTIPEJETUTh TapaMeTphl HAWTYUIIeH OpraHu3aliy Ipolecca B XMMUYECKOM PEaKTope.

enademy:

- MeToJaMu aHaau3a YQPEKTUBHOCTH PAOOTH XUMHYECKUX MPOU3BOJICTB;

- METOJIaMH pacueTa U aHajIn3a MPOIECCOB B XUMUUECKHUX PEaKTOpax, ONpeaeIcHus
TEXHOJIOTUYECKUX MTOKa3aTeNIeH;

- METO/IaMHU BbIOOPA XMMHYECKHX PEAKTOPOB.

3. KpaTkoe coaep:xkaHue TUCHUTLITUHBI

Moayasb 1. XuMu4yeckasi TEXHOJIOTMsI U XUMHYeCKOe MPOU3BOJACTBO

1.1.OcHoBHbIE ONpeICTACHUS U TTOJIOKECHUS.

XuMHu4YecKasi TEXHOJIOTHS - Hayka 00 JIKOHOMHYECKH, SKOJOTHMYECKHM W COLUAIBLHO
000CHOBaHHBIX CIOCO0aX M TpoIeccax MepepadOTKU CBHIPhS C M3MEHEHHEM €ro CocTaBa U
CBOMCTB ITyTE€M MPOBEACHUS XUMHUYECKUX M (HU3MKO-XMMHYECKUX TPEBPAIICHUNA B MPEIAMETHI
noTpebyieHuss U cpeAcTBa Mpous3BojacTBA. OOBEKT XMMHYECKOH TEXHOJIIOTUH - XUMHYECKOE
MPOU3BOACTBO. MEKOTpaciaeBOM XapaKTep XUMHUUYECKON TEXHOJIOTHHM. Pa3BUTHE XUMHUUYECKUX
MIPOU3BOACTB U XMMHUUYECKON TEXHOJOIMU. MECTO XMMHUUYECKON TEXHOJOIMH B MPOMBIIUIEHHON
chepe U METOJOB XMMHUYECKOH TEXHOJOTHMH B HEXUMHUYECKHUX OTPACIAX MPOMBIIIICHHOCTH.
MeToapl XMMHUYECKOW TEXHOJOTMM — CHCTEMHBIM aHalM3 W METOJAbl MaTeMaTHUECKOTO
MoaenupoBaHusi. CUCTEMHBIN aHAJIN3 CJIOKHBIX CXEM M B3aUMOJICMCTBUM 3JIEMEHTOB CXEMbl —
MOHSTUE U coziepxkaHue Meroga. dusnyeckoe U MaTeMaTuyeCcKoe MOACIUPOBAHUE, ONIPEIeTICHUE
YW OCHOBHBIE TOHATHSA, UX MECTO B MHKCHEPHO-XUMHYECKHX HCCIICIOBAaHMIX M pa3padOTKax.
Mecto 1 3HaUeHUE HATYPHOT'O U BHIYMCIUTEIILHOIO SKCIIEPUMEHTA.

Coneprxanue 1 3a1a9u y9eOHOTO Kypca.

1.2. Xumudeckoe Ipou3BOICTBO.

[ToHsiTHE O XHMMHMYECKOM TMPOU3BOJCTBE KaK O CHCTEME MAallMH M anmnaparos,
COCIMHEHHBIX MATEpUAJIbHBIMU U PHEPreTUYECKUMU MOTOKAMH, B KOTOPBIX OCYILECTBIISIIOTCS
B3aMMOCBSI3aHHBIC XMMHYECKHUE MPEBpAICHUsT U (PU3HUECKUE TTPOIECCHl MepepadOTKH CHIPhS B
IPOAYKTHl. MHOTO(QYHKIITMOHATLHOCTh XUMHUYECKOTO MPOU3BOJCTBA - MOTYYCHHE MPOAYKTOB,
SHEPro- M pecypcocOEpekeHre, MUHUMH3AlUs BO3JACHCTBUS Ha OKpyXkaromyio cpeay. Obmas
CTPYKTypa XHMHUYECKOTO TMPOU3BOACTBA - COOCTBEHHO XMMHYECKOE MPOU3BOJCTBO, XPAHECHUE
CBHIPbSI ¥ TIPOAYKIIMH, TPAHCIIOPT, CUCTEMBI KOHTPOJIA U Oe30macHOCTH. OCHOBHBIC TTOJICHCTEMBI
XUMHUYECKOTO TPOU3BOJCTBA - TMOJTOTOBKA CHIPhSl M MaTepUaioB, XUMHUYECKHE H (PU3UKO-
XUMUYECKHE TPEBPAIICHHs. BBIJICICHUE MPOIAYKTOB, 00€3BPEKMUBAHUE YTHUIM3AIMS OTXOJOB,
TEIUIO- M JHeproodecrnevyeHne, BOJOMOATOTOBKA, YIpPaBIeHUE MPOU3BOACTBOM. (OCHOBHBIC
TEXHOJIOTHYECKUE KOMIIOHEHTBl - ChIpbE, BCIOMOTATENIbHbIE MaTepUalibl, OCHOBHOM U
JOTIOTHUTEIBHBIA TPOYKTHI, OTXO/IbI, YHEPTETHUECKHUE PECYPCHI, 000pYI0BaHUE, CTPOUTEIHHBIC
KOHCTPYKITUW U TPUOOPHI, TPOU3BOICTBEHHBIN NIEPCOHAT.
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KauecTBeHHBIE ¥  KOJIMYECTBEHHBIE IIOKA3aTe€d  XMMUYECKOrO0  MPOM3BOJCTBA!
TEXHOJIOTMYECKHE TOKa3aTed - MPOU3BOJIUTENBHOCTh W MOIIHOCTh MPOU3BOJCTBA, BBIXOJ
MPOIYKTa, PAacXolIHble KOA(D(DHUIMEHTH MO CHIPHI0 M JHEPTUH, MHTEHCHUBHOCTH IPOIIECCOB,
KayecTBO NPOAYKTA; SKOHOMHMYECKHE TOKa3aTeld - ce0eCTOMMOCTh MPOAYKTa, MPUBEICHHBIC
3aTpaThl, YACNbHBIC KallUTaIbHBIC 3aTPAThl, MPOU3BOAUTEIHLHOCTh TPY/A, IKCILIyaTallHOHHBIC
MOKa3aTelH - HAJEKHOCTh U 0€30MacHOCTh (YHKIIMOHUPOBAHUS CHUCTEMbI, YyBCTBUTEIHHOCTD,
pEeryaupyeMocTb U YIpPaBIsieMOCTh IPOLIECCa; COLMANbHBIE TOKa3aTelid - BO3JEHCTBHE Ha
OKpPYKaIoIIyI0 cpelly, 6€30macHOCTh OOCITYKMBaHUSs, CTEIIEHb MEXaHNU3allUY U aBTOMATHU3alUH.

1.3.CripbeBble pecypchl, BoAa U YHEPTUSI B XUMUYECKOM ITPOU3BOJICTBE.

Krnaccudukanus CpIppeBbIX pPECYpCcOB MO pPAa3IUYHBIM MpHU3HaKaM - (a3oBOMY
COCTOSIHUIO, TIPOUCXOXJICHHIO, HCTOYHMKaM. MuUHEpaabHOe Chipbe (PyIAbl ¥ MOJIC3HBIC
HCKOITaeMbI€), OPraHMYECKOE MPHPOTHOE ChIphe (FOpIOYHE HCKOMAeMbIe), PaCTUTEILHOE W
JKUBOTHOE CHIPhE, BTOPUYHOE CHIPhE - MX KCIIOJNH30BAaHHE W MYTU mepepadoTku. OCHOBHBIC
CIOCOOBI IEPBUYHON 00pabOTKH ChIpbs (0OOTaleHHe, OYMCTKA, TOATOTOBKA K TPAHCIIOPTHPOBKE
u mnepepaboTke). [loHSATHE, CYIIHOCTh W TPHUMEPHI YIIyOJICHUS HCIIOJIb30BaHMS CBIPbS,
KOMOMHHMPOBAHUS MPOU3BOICTB U KOMIUIEKCHON NIEpepabOTKU CHIPHSL.

3HaueHUe W WCTOJIH30BAaHUE BOABI B XMMHYECKHUX IMPOU3BOJACTBAX. VICTOYHUKU BOJIBI.
TpeOoBaHMsI K TEXHOJOTHYECKOHM W OBITOBOM Boje. [IpomplliuieHHass MOATOTOBKA BOJBI U
METO/Ibl €€ OYMUCTKU OT mpumeceil. OCHOBHbBIE METObl KOHTPOJS KayecTBa BOJbI. DKOHOMUS
BOJIOTIOTPEOICHUSI B TIPOU3BOICTBE. BOI00OOPOTHBIE CHCTEMBI.

Bunasl W MCTOYHMKM DHEPTMM B XMMHUYECKOM MPOMBIIUIEHHOCTH. MacmraOsbl
noTpedsieHusT U CrocoObl YMEHBUIEHHs] 3HepreTudeckux 3arpar. CylmIHOCTh M TpUMEpPHI
pereHepalii U peKynepaluud HSHEPruu. OJHEProTEeXHOJOTUYECKHE CHUCTEeMbl. BTopuuHbie
SHEPreTUYECKHE PECYPCHI.

Mopaysb 2. TeopeTuueckue 0CHOBbI XHMHYECKHX MPOLECCOB H PEAKTOPOB

2.1.OcHOBHBIE ONIPEACIICHHS U TTOJI0KECHHS

DU3UKO-XUMHUUYECKUE 3aKOHOMEPHOCTH XUMHYECKUX IIPEBPALLCHUI -
CTEXUOMETPUYECKHE, TEepMOAMHAMHYECKHe, KuHeTuueckue. [lokazarenm  XUMHYECKOTrO
MPEBpAICHHs] - CTETICHb PEBPAIICHHs], BEIXO MPOAYKTa, MHTErpalibHas U nuddepeHmanbaas
CEJICKTUBHOCTH, CKOPOCTH PEAKIIUH U MPEBPALLEHUS PEareHTOB.

2.2. XUMHUYECKHE TIPOIECCHI.

Omnpenenenue. Knaccudukanuss XMMHUYECKUX IPOLIECCOB MO Pa3IMYHBIM IMPHU3HAKAM -
XUMHYCCKUM (BUJ XMMHYECKOH pEakluu, TEePMOIMHAMUYCCKAE XapaKTEPUCTHKH, CXeMma
npeBpanicHuii) ¥ (a3oBbIM (YUCIIO U arperaTHoe cocTosiHue (as).

I'oMorenHsIil xumuueckuil npouecc. OnpeneneHue U npuMmepsl. BinsHue XUMHUYECKUX
MPU3HAKOB M YCIIOBUH MPOTEKaHUs Mpolecca Ha ero nokasarenu. CriocoObl HHTEHCU(PUKALINH.
[TonsTne onTUManbHBIX TeMmreparyp. ONTUMaNbHBIE TEMIEpaTyphl IS OOpaTHUMBIX U
HEOOPaTUMBIX K30~ U SHJOTEPMHUUECKHUX PEAKIIHMA.

[eTeporeHHblil (HEKaTAIMTHYECKUN) XUMHUUECKHI Tporiecc. OnpeieneHue U MpUMEpBI.
CrpykTypa mpoiecca u ero cocrapistomue (craauu). Habmomaemass cKopocTh XUMHUYECKOTO
npespaiieHust. O0aactu (PEKUMBI) MPOTEKAHUS MPOLIECCA, IUMUTHPYIOIIAS CTAIHS.

I'eTeporeHHplii XUMHUYECKUI mporece "ra3 (Kuakocth) - TBepaoe”. OOocHOBaHWE,
MOCTPOCHHE U aHAJIU3 MATEeMAaTUYECKON MOCIH ISl peakiuii ropeHust (Moienpb "CKUMAOIIAsCs
chepa") u Tomoxummueckoi (Momens "c HeB3ammojmeicTByrommM sapom”). Habmomaemas
CKOPOCTh TPEBpAICHUS, BpEeMsl TPEBpAIICHUS W MYTH WHTEHCU(PUKAIUU IS Pa3IUIHbIX
oOnacTeii mpoTeKkaHus mporecca.

I'ereporeHHbIli XUMHUYECKUI Tiporiecc "Tra3 (KUAKOCTH) - KHUAKOCTH'. OOOCHOBaHHE,
MOCTPOCHHE M aHalIW3 MaTemaTuueckod mozenu. HaGmiomaemass CKOpOCTh MpeBpaLEHUS U
obnactu nporekanus mporecca. [lyTu nHTeHcuuKanuu Uit pa3IndHbIX PEKUMOB MPOIIecca.
Karanutnueckuii nporecc. Onpeaenenne, kiaccuukanus, IpuMepsl. [ eTeporeHHbIi KaTaan3
Ha TBepAoM Karanmuzarope. OOOCHOBaHUWE, MOCTPOCHUE M aHAIU3 MAaTEMAaTHYECKON MOJENTH Ha
KaTaJUTHYECKON IMOBEPXHOCTH U B IMOPUCTOM 3€pHE KaTanuzaropa. HaOmromaemasi CKOpOCTh
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npeBpaiieHus W o0nacth mporekanus mporecca. CTeneHb WCMONb30BaHUS BHYTPEHHEH
noBepxHocTu. [1yTn nHTeHCHpUKAIIN KaTaTUTHYECKUX MTPOLIECCOB.

2.3. XuMHYECKHE PEaKTOPHI.

OmnpeneneHre M Ha3HAaYEHHE XUMHYECKOTO peakTopa. PeakTopbl B XMMHUYECKUX U
HEXMMHUYECKUX OTpacisX MpOMBIIUIeHHOCTH. OO030p THIIOB XHMHYECKHUX pPEAKTOPOB, WX
CTPYKTYpHBIC 3JeMeHThl (peakiMOHHas 30Ha, YCTPOMCTBA BBOJA M BBIBOJA, CMEIICHUS,
pas3zencHuss U PaclpeesieHUs] TIOTOKOB, TEINIOOOMEHHBIE 3JICMEHTBI), OCHOBHBIC MPOIECCHI U
SIBJICHUS B HUX.

CucremaTu3aius MpoOIECCOB B XMMHUYECKOM PEAKTOpe MO MacITaly UX MPOTEKaHUS:
XUMHUYECKasl peaklusl, XHUMHYECKUW TMpolecc B JJIEMEHTapHOM o00beMe, TMpoIlecchl B
PEaKIMOHHOM 3JIEMEHTE U B PEAKTOpE B IIEJIOM, - MX B3aUMOCBS3b U HEepapXUdecKasi CTPYKTypa
MaTeMaTHUYeCKON MOJeNnu mpolecca B peakrtope. [Ipumepbl mpoiieccoB B pa3iMYHBIX BUIAX
XUMHUYECKHX PEaKTOPOB.

Krnaccudukanus nporeccoB B peakTopax Mo pa3IudHbIM MPU3HAKaM - BUJI XUMHUYECKOTO
npoliecca, OpPraHu3allusl IMOTOKOB PEAarcHTOB (CXema JBMOKCHHS PETEHTOB 4Yepe3 PpeaKTop,
CTPYKTypa MOTOKOB B PEAKI[MOHHOI 30HE), OpraHU3allMs TEIIOBBIX MOTOKOB (TEIIOBOI pexkuM,
cxeMma Terioo0MeHa), CTaIl[MOHAPHOCTh TpoIiecca.

ObocHOBaHMEe M TIOCTPOEHHE MaTeMaTHMYeCKOM MoJelIM Tpolecca B peaKkTopax
Pa3IUYHOTO TUMA KaK CUCTEMbl YPAaBHEHHI MATEPUAIBHOTO U TEIJIOBOTO OAJaHCOB Ha OCHOBE
JaHHBIX O CTPYKTYpe IMOTOKAa, XMMHUYECKUX TpPEBpAIlEHUsAX, SBICHHUIX IEpeHoca TeIuia u
BellecTBA W UX B3aumMmojeiicTBuu. CucreMaTusanus W KiacCU(UKAIMS MaTeMaTHYeCKHIX
MoJieJIel MPOIIeCCOB B pEaKTOPaXx.

N3oTepmuueckne TpOIECCHl B XUMHUYECKOM peakTope. BrusHue CTpyKTypbl TOTOKA
(nmeadpbHOE CMENICHWE W BBITECHCHHE), CTAl[MOHAPHOCTH Imporecca (MPOTOYHBIA U
NIEPUOINYECKHUI), TTApaMEeTPOB M YCIIOBHUI MPOTEKaHUs Tpoiiecca (TeMnepaTypa, KOHIIEHTPAIHs,
JIaBJIcHNE, 00BEM PEaKIIMOHHOMN 30HBI, BpEMsI), BHa XUMUYIECCKOM peakiiuu (IpocTast U CIIOKHas,
oOpaTuMasi U HeoOpaTuMas) W €€ THapaMeTpoB Ha NPO(WIM KOHIEHTPALMUI M TOKa3aTelH
npoiiecca B peakTope (CTerneHb MpeBpallleHHs, BBIXOJ MPOAYKTa, CEICKTHBHOCThH IMpPOIIECCa).
OcHoBbl pacyera mporecca B peakrope. ComocraBieHne 3((HEKTHBHOCTH TPOIECCOB B
peakTopax, ONUCHIBAEMbIX MOJEISIMU UI€aJTbHOTO CMEIICHHS U BHITECHEHHUS.

HewusorepMmuueckue mporecchl B XUMHUYECKHX peakTopax. OpraHuzamnus TeIIOBBIX
MOTOKOB U PEKUMOB B XUMUYECKUX peakTopax. Pacnpenenenue temnepaTypsl, KOHIEHTpALUN U
CTCTICHH TIPEBpAIICHUS B PEAKTOpPE B PEXKHUMAX HUICATHHOTO CMEIICHHWS W BBITECHEHUS,
aauabaTuyeckoM u C TermiooOMeHoM. CBsA3b TeMmmepaTypbl M CTENEHH NPEBpaIleHUs B
agnabatudyeckoM mporiecce. CoOIMOCTaBIEHHWE C H30TEPMHYECKMM pEeXUMOM. Ywucno u
YCTOMYHMBOCTD CTAIIMOHAPHBIX PEKUMOB B PEAKTOpPaX UJCAIbHOIO CMEIICHUSI.

2.4.TIpoMbINIIEHHBIC XUMHUYECKUE PEAKTOPBHI.

Ha kxoHKpeTHBIX mpuMepax MpPeIMETHO PacCMaTPUBAIOTCS MPOMBIIUICHHBIE PEaKTOPHI
JUTSL TIPOBEJICHHS TTPOIIECCOB TOMOTEHHBIX, TETEPOTeHHBIX U KAaTAIMTUYECKHUX - THUIIBI PEaKTOPOB,
KOHCTPYKTUBHBIE XapaKTEPUCTHUKU U OCOOEHHOCTH PEeKKUMa, 001aCTH UCIIOIb30BaHUS.

Moayas 3. XuMuuyeckoe MPOU3BOACTBO, KAK XHMHKO-TEXHOJIOTHYeCKas CHCTEMa
(XTC).

3.1.CTpyKTypa ¥ OMUCaHUE XUMUKO-TEXHOJIOTUYECKOU CUCTEMBI.

XUMHUECKOE TPOM3BOJACTBO Kak XHUMHKO-TexHomorndeckas cucrema (XTC). Ilonsitue
cucreMbl u XTC. Cocra XTC: »snemeHts, cBs3M, mnoacucteMbl. JnemeHTsl XTC,
KJaccu(uKanus mo BUIY MPOILECCOB W HA3HAYCHHIO. TEXHOJIOTHYECKHE CBI3M deMeHTOB X TC
(moroku). IlociemoBarenbHas, MapajuieiabHas, pPa3BETBICHHAsS, IOCIICAOBATEILHO-00BOIHAS
(Gaiirac), oopatHast (pEeIHKII) TEXHOIOTHUYECKHE CBSI3U. MIX CXeMbI 1 Ha3HAYCHHE.

Omnucanue XTC. Bunsr moneneit XTC - onucarenbhbie U rpagpudeckue. OnucaTenbHbe
MOJIEIM - XUMHYEcKas CXeMa M MaTemMaTudeckas Mojenb. [paduyeckue Moaenu -
(GyHKIIMOHATbHAS, TEXHOJOrMYECKas, CTPYKTypHas | Jpyrue (CreruaabHbIE) CXEMBI.
HasznaueHue, npyMEeHEHNE U B3aUMOCBSI3b MOJIEIIEH.
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3.2. Anamu3 XTC.

[Tonsitue, 3amaun u pe3ynbTaThl aHanuza XTC - cocrosaue XTC, mMarepualibHbI U
TEIUIOBOM OaJaHChl, MOKA3aTeNu XUMUYECKOTO MPOU3BOJICTBA.

CgoiictBa XTC Kak CHCTEMBI: B3aMMOCBSI3aHHOCTh PEKHMOB 3JIEMEHTOB, Pa3JIMuHe
ONTUMAIBHOCTH 3JEMEHTa OJMHOYHOTO M B CHCTEME, YCTOMYMBOCTH M CYIIECTBOBAaHUE
CTallMOHAPHBIX PEKUMOB U JIp.

MarepuanbHbIi U TEIUIOBOK OanmaHchl. MeToAMKa COCTABJICHUS U pacueTa MaTepUaIbHbBIX
u terioBbix OamancoB XTC u ee moacucteM. OCOOEHHOCTH pacyeTa OalaHCOB B CXeMax ¢
perukiiom. @opMbl pecTaBieHUs OanaHcoB (Ta0JHUIIbI, AUArPAMMBI | JIp.).

MarepuanbHblii  OaJlaHC 1T MAacCOOOMEHHBIX W PEAKIMOHHBIX  DJIEMEHTOB.
Hcnonb3oBaHne CTEXMOMETPUYECKUX, TEPMOJAUHAMUYECKUX U MexK(}a3sHbIX OamaHCOBBIX
coOTHOIIEHUH. CTEXMOMETPUYECKHE COOTHOLIEHHS M MX pa3sHOBUIHOCTH. (CTeneHb
HCIIO0JIb30BAHUS CHIPHEBBIX PECYPCOB.

DHTAIBIUHHBIN, YHEpreTHUecKuii (10 MOJHOM SHEPIHH) M dKCEPreTHUCCKUI OalaHChl U
KII/I. Ux comocTaBiieHHe U UCIIOIb30BaHue B aHamuze X TC.

3.3.Cunres XTC.

[Tonstue u 3amaun cuntesa (mocrpoenusi) XTC. OcHoBHbIe dTanbl pa3paborku XTC.
Ponp MmaTeMaTHYECKUX U 3BPUCTUUYECKUX METOJIOB.

OcHoBHble KoHUenuuu Ipu cuHTese XTC: MNOIHOE HCIONb30BAHUE CBIPHEBBIX U
SHEPreTUYECKUX PECYPCOB, MUHUMM3ALKs OTXO/A0B, ONTUMAIBHOE HCIOJIb30BAHUE AlIapaTyphl.
Ux conepxanue u cnocoObl peanuzanuu. KoMOMHUPOBaHHBIE MPOM3BOJICTBA, COBMEIICHHBIC
MPOLIECCHl, BTOPUYHBIE DJHEPreTUUYECKUE PECYPChI, DHEPrOTEXHOJOTMYECKHE CHUCTEMBI,
nepectpanBaembie X TC, 3aMKHYTbI€, MATOOTXOHbIE POU3BOICTBA - MX MOHATHUS, 0OCOOCHHOCTH
Y IPUMEHEHUE.

OnHOpOIHBIE TEXHOJOTMYECKHE CXEMbI. CHCTEMa pPEKYNEepPaTUBHOIO TEIIO0OMEHa,
cucTeMa pa3JieJIeHUsI MHOTOKOMIIOHEHTHOM CMECH, CUCTEMA PEaKTOPOB. OCHOBBI TOCTPOEHUS UX
ONTUMAJIbHOU CTPYKTYPbI

Moayas 4. [IpoMbllVIeHHbIE XHMHYECKHE ITPOU3BO/ICTBA.

XHUMHYECKUE MTPOU3BOJICTBA PACCMATPUBAIOTCS MPEAMETHO KaK peajau3alus U3y4eHHbIX
TEOPETUYECKUX OCHOB XHUMHUKO-TEXHOJOTHUECKUX mporeccoB U XTC, KOHIENUHUI MOCTPOECHUS
BoIcOKOd((pexkTuBHOM XTC. OCHOBHOHM akKIeHT jenaercs Ha (PU3MKO-XMMHYECKHE OCHOBBI
KOHLICTIIIMM  MTOCTPOEHHS TEXHOJOTMYECKOW CXEMbl NPOU3BOACTBA M €ro  IOJCHCTEM.
IIpousBoacTBo cepHOil kuciIOThL. [IpomsBonctBo ammuaka. IIpon3BOACTBO a30THOM KHUCIIOTHI.
[IpousBoacTBO cTHpOIIA.

Mopnyas 5. CoBpeMeHHbIE TEHACHIIUHA B Pa3BUTHH XHUMHY€CKOH T€XHOJIOTHH.

Tekyiee cOCTOSIHME XMMHYECKOM MTPOMBIIIJICHHOCTH B MUPE U TEHICHIIUHU €€ Pa3BUTHS.
[lepciekTMBHBIE HCTOUHUKH ChIpbs U d3Hepruu. Kiacrepusanus XMMHUUECKON IPOMBILUIEHHOCTH.
CoBmenieHHble mpouecchl. ['mOkue W mepecTpanBaeMble TEXHOJOTMYeckne cxembl. HoBble
XUMHKO-TEXHOJIOTHYECKHE MPOIECCHI U CIIOCOOBI TOTYYECHUS POTYKTOB.

4. 00beM y4eOHOH JUCHHILIMHBI

Bunbr yue6HOM paboThI B 3ayerHBIX B akazmem.
eIMHUIIAX Jacax
O01asi TPYA0eMKOCTh THCIUTIMHBI 110 Y4e0HOMY TJIAHY 7,0 252
AYAUTOPHBbIE 3aHATHS: 2,22 80
Jlexru (JIek) 0,89 32
[Mpaktuyeckue 3ausatus ([13) 0,89 32
JlaGopaTopHble pabOoTHI 0,44 16
CamocrosiTesbHas padora (CP): 3,78 136
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Bu KoHTpoJIs: 3a4eT / 3K3aMeH 1,0 IK3aMeH
(36)
Bunbr yue6HOM paboThI B 3auernbIx B actpon.
eIUHHLIAX yacax
Oo6mas TpyA0eMKOCTh TUCHHILJIMHBI IO Y4e0HOMY IJIaHy 7,0 189
AYAUTOPHBbIE 3aHATHS: 2,22 60
Jlexrmn (JIek) 0,89 24
Ipaktuueckue 3ansarus (I13) 0,89 24
JlaGopaTopHble pabOoTHI 0,44 12
CamocrosiTesbHas padora (CP): 3,78 102
Buja koHTpoOJs: 3a4eT / 3K3aMeH 1,0 IK3aMeH
(27)

AHHOTanuA padoyeil MPOrpaMmbl IUCHUNIMHBI
«CucTeMbl ynpaBJieHUs MPoOLecCaMu NMoJIy4eHnst HaHomatepuaios» (61.B./1B.4.2)

1. Heap AMCHMILUIMHBI - 1aTh 0a30BbI€ 3HAHUS 110 TEOPUU CUCTEM YIPABJICHUS XUMHUKO-
texHojornueckumu npoueccamu (CY XTII), npuBuTh HaBBIKKM U yMeHHE aHamu3a cBoicTB X TI1
KaK OOBbEKTOB yIpaBIEHUS U MPAKTUYECKOTO MPUMEHEHHS TEXHUUECKUX CPEJCTB YIPABICHHUS.

2. B pe3yabTare wu3yYyeHHs IUCHMUIUVIMHBI O0y4YalUIWiicsi MO mporpamme
0akaJiaBpUaTa J10JIKeH:

Obnaoams cnenyromumu oouiekynbTypubiMu (OK), obmienpodeccuonansusiMu (OITK)
u npodeccuonanpubiMu (ITK) koMmeTeHIUAMI:

TOTOBHOCTBIO TIPUMEHATh (PYHIAMEHTAIBHBIE MATEMAaTUYECKUE, ECTECTBCHHOHAYYHBIC U
oOrenHKeHepHbIe 3HaHUs B mpodeccruonanbhoi aesrenproct (OITK-3);

CIIOCOOHOCTBIO BBIOMpAaTh M HPUMEHSTh COOTBETCTBYIOLIME METOAbI MOJEIUPOBAHUS
GHU3HUECKUX, XUMUUECKHX M TeXHOoruueckux mnporeccos (ITK-7);

3Hamy:

- OCHOBHBIE TIOHSTHS TEOPUHM YIPABJICHUS; CTaTUYECKME U JUHAMHYECKHE
XapaKTepUCTUKU OOBEKTOB YIpaBJICHUs; OCHOBHbIE BUIbI CAY U 3aKOHBI pPEryIUpOBaHUS,
tunoBele CAY B XMMHUYECKON MPOMBIIUICHHOCTH; METOJbI M CPEACTBA U3MEPEHHUSI OCHOBHBIX
TEXHOJOTMYECKHUX NapaMeTpoB; ycToHuuBocTh CAY; OCHOBHBIE MOHATUSA O HENMHENHbIX CAY,
peNeHbIX cHucTeMax, JOTHYECKHX aJrOpUTMax YIpPaBJICHUS, aJalTHUBHBIX M ONTUMAJbHbBIX
CHUCTEMax YyIpaBJICHUS,

ymemsy:

- ONpeAeNsATh OCHOBHBIE CTATUYECKHUE U JIUHAMUYECKHE XapaKTePUCTHKH OOBEKTOB
yIpaBieHUs; BBIOUPATh PAllMOHAIBHYIO CUCTEMY PETyJIUPOBaHUSI TEXHOJIOTUYECKOTO Mpoliecca,;
OlleHUBaTh YCTOWYUBOCTH CAY,; BbIOMpaTh KOHKPETHBIE THUIBI MPHOOPOB IS TUATHOCTUKU
XTIT,

enadems.

- METO/IaMU TE€OPUU aBTOMATUYECKOTO PEryJIHpOBaHUS, OPTaHU3ALNU U PacyéTa CUCTEM
ONTUMAIBHOTO YIIPABICHUS XUMUYECKON TEXHOJOTHEW HaHOMATEPHAJIOB.

3. KpaTkoe coaep:kaHue TUCHUTIUHBI

Moayas 1. OcHOBHbIe TIOHATHS YHPABJEHHA XMMHKO-TE€XHOJOTHYeCKHUMH
Npoueccamu.

3HavYeHNEe aBTOMATUYECKOr0 YIPABICHUS JUIsl Pa3BUTUSI XUMUUECKOW TPOMBIIIEHHOCTH.
OcoOeHHOCTH  yIpaBICHUS XUMHYECKMM MPEINPHUITHEM U  XHUMHUKO-TEXHOJOTHYECKUM
nporeccoM. TeXHHUKO-5KOHOMUYECKUH 3((eKT BHEAPEHHs aBTOMATH3HPOBAHHBIX CHUCTEM
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ynpaBineHus. Poip cucreM ynpaBieHus B oOecliedeHMH O€30MacHOCTH  XUMHYECKOTO
IIPOU3BOJICTBA U OXPaHbI OKpYKarolei cpenbl. OCHOBHBIE TEPMHUHBI M onpeneneHusd. Mepapxus
yrnpaBneHus. OCHOBHBIE TPUHIUIBI yOpaBleHus. Krnaccudukamuss CUCTeM yIpaBlieHUs
®ynkimonanbHas cTpyktypa CAY. IlokazaTenu kayecTBa ynpaBiCHHS.

MoayJib 2. OCHOBBI TEOPHH ABTOMATHYECKOT0 YIIPABJICHHS.

Marematnueckue monenu CAY. lunamudeckue xapakrepuctuku CAY. Ncnonb3zoBanue
ONEepalMOHHOr0 ucuuciaeHus st ananuza CAY. TumnoBble fTMHAMUYECKUE 3BEHbs. BpeMeHHble
U YaCTOTHBIE XapaKTEPUCTUKH. OKBUBAJCHTHbIE MpPeoOpa3oBaHUsl CTPYKTYPHBIX CXEM.
YcroitunBocth auHEHHBIX CAY ¢ oOpaTtHO# cBs3bio. Kimaccugukaiys 1 OCHOBHBIE CBOICTBa
00BEKTOB ympaBjieHHs. MeToabl OInpeAeseHUs CBOMCTB OO0BEKTOB yrpaBieHus. OCHOBHBIE
3aKOHBI pEryaupoBaHus. Peryistopbl Ha OCHOBE UCKYCCTBEHHBIX HEHPOHHBIX cereil. Llndposbie
U poOacTHble CHUCTeMbl yrpaBieHHs. BpiOOp 3akoHa peryjaupoBaHUsS U ONpEIeNeHUE
ONTUMAIBHBIX TAPAMETPOB HACTPOMKU MPOMBILIIEHHBIX PETYIISITOPOB.

Mopayas 3. U3MepeHHne TeXHOJOTHYeCKUX MApaMeTPOB XMMHKO-TEXHOJIOTHYECKOI0
npouecca.

l'ocynapcTBeHHast cucTeMa NPOMBIIUIEHHBIX HPUOOPOB M CPEICTB aBTOMATHU3AIlHMH.
OcHOBHBIE TEpMHUHBI M OIpeneiaeHus Merpojoruun. Meroasl u3Mepenuit. Cpencrtsa
U3MEPUTENIBHOM TEXHWKH, MX CTaTHYeCKHMe M JuWHaMu4yeckue cBoictBa. [lorpemnoctu
u3mepeHuii. CiocoObl nepenaun uHGopManuu Ha paccrostHue. OpraHuzanus AUCTAHIIMOHHON
nuarHoctukn XTIl M3mepeHue OCHOBHBIX TEXHOJOTMYECKUX IapaMETpPOB. JaBJICHMUS,
TEMIIepaTypbl, pacxo/ila U KOJIMYECTBA, YPOBHS XKUIKOCTU M CHITYYHX MaTEpHAJIOB, COCTaBa U
(U3UKO-XMMHUYECKHUX CBOMCTB BEIIECTB.

Moayas 4. OCHOBbI NPOEKTHPOBAHUSI ABTOMATHYECKHX CHCTEM YHpaBJIeHHUS
XHMHUKO-TEXHOJIOTHYEeCKMMHU MPOLECCAMM.

Ocob6ennoctu  ympasnenuss XTII. PerynmupoBanue OCHOBHBIX TEXHOJIOTHYECKHX
nmapamMeTpoB. pacxoja, JaBJICHHs, TeMmmeparypsl, ypoBHs, PH. Texuuueckue cpeacta CAY.
OCHOBHBIE Pa3HOBUAHOCTH YIPABISIOMIMX YCTPONCTB. THIBI, XapaKTEPUCTHMKUH U pacuér
HCIIOJTHUTENIbHBIX MEXaHU3MOB U PETYIUPYIOUMX opraHoB. OdopMieHne NpoeKTHOrO 3a/1aHus
Ha aBTOMATH3alMI0 TEXHOJIOTMYECKOro mpouecca. Bpibop To4Yek wH3MepeHHs, KOHTPOJI,
YVIOPABISIEMBIX ApaMETPOB MW YIPABIAOIIMX Bo3aedcTBUM. CTaHIapTel U YCJIOBHBIE
o0Oo3HadyeHus sl TexHomorndeckux cxeM. OcHoBHble cBeneHus 00 ACY TII B xumudeckoi
npomebiuieHHOCTH. [Ipumepbr ACY TII B xuMuueckoil MpOMBIIUIEHHOCTH. OCHOBHBIE BBIBOJIbI
no kypcy. CoBpemennblie TeHaeHIMU B pazputun CY XTII.

4. 0O0beM y4eOHOH JUCIHIIMHBI

Bunast yueOHoI paboThI B 3auetHpix | B akagem.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 7,0 252
AYAUTOPHBIE 3aHATHUS: 2,22 80
Jlexrn (JIek) 0,89 32
Ipaktuueckue 3ansarus (I13) 0,89 32
JlaGopaTopHbie pabOThI 0,44 16
CamocrosiTesbHas padora (CP): 3,78 136
Bu KoHTpoIs: 3a4eT / 3K3aMeH 1,0 IK3aMeH
(36)
Bunbr yue6HOM paboThI B 3auernpIx B actpon.
eIMHUIIAX qacax
O01asi TPYA0eMKOCTh THCIUTIMHBI 110 Y4eOHOMY MJIAHY 7,0 189
AyIMTOpHBIE 3AHATHS! 2,22 60
Jlexrmn (JIek) 0,89 24
IMpaktuueckue 3ansarus (113) 0,89 24
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JlaGopaTopHbie pabOTHI 0,44 12

CamocTosiTesibHas padora (CP): 3,78 102

Bu KoHTpoJIs: 3a4eT / 3K3aMeH 1,0 IK3aMeH
(27)

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIMHBI
«3onoBasi Mukpockonus» (61.B.JIB.5.1)

1. Heab aucuMIUIMHBI - QopMuUpOBaHWE Yy OOYyYarOUIUXCS 3HAHUK O CKaHHPYIOLIEH
30HJOBOM MHKPOCKONHUH, €€ TEOPETUYECKHX OCHOB, MPHUHIMIIOB Pa0OTHI U BO3MOXKHOCTHU
MCIIOJIb30BaHUs JJI aKTyalIbHbIX 33/1a4 HAHOTEXHOJOTUU M HAHOMAaTepHasoB.

2. B pe3yabTtare wu3yYyeHus IUCHMUIUVIMHBI O0y4YaluIWiicsi MO mporpaMmme
0akaJiaBpUaTa J10JIKeH:

Obnaoams cnenyromumu oouiekynpTypubiMu (OK), oGmienpodeccuonansuasiMu (OITK)
u npodeccuonanpubiMu (ITK) kKoMIeTeHITUAMI:

CIIOCOOHOCTBIO HCIIONB30BAaTh B HCCICIOBAHMSIX W pacyeTax B3HAHHUA O METOoAax
UCCIIC/IOBaHMS, aHAIM3a, JIMAarHOCTUKU W MOJCIMPOBAHUS CBOWCTB BEIICCTB (MaTepHasoB),
GU3MYECKUX W XHMHYECKHUX MpOoIeccax, MPOTEKAMINIUX B MarepHallax NpH HX IOJYYCHUH,
obpabotke u moaudukanuu (I1K-4);

TOTOBHOCTBIO BBITIONHITh KOMILUIEKCHBIE HCCIEAOBAHUS WM HCIBITAHHUS TPU HU3YUCHHH
MaTepuajoB W W3JEIUM, BKIIOYAs CTaHIAApTHbIE U CepPTU(UKAIMOHHBIE, MPOLECCOB HX
IPOM3BOICTBA, 00paboTku U Momudukanuu ([1K-5);

CIOCOOHOCTBIO MCMOJIb30BaTh Ha MPAKTHKE COBPEMEHHBIE IMPEICTaBICHUS O BIHUSHUU
MUKpPO- U HAHO-CTPYKTYpbl Ha CBOMCTBA MAaTEPHUANIOB, UX B3aMMOJEHUCTBUM C OKpYXKarollen
Cpezoi, moyisiMu, yactutiamu u usiaydenusmu ([1IK-6);

CIIOCOOHOCTBIO OIICHMBATh KAueCTBO MAaTEPHAJIOB B MPOM3BOACTBEHHBIX YCIOBHSIX Ha
CTaI{H OIBITHO-TIPOMBIIIJICHHBIX HcnbITanuii u Bueapenus ([1K-10);

3Hamy:

- KJIaccu(pUKAIMIO METO0B CKaHUPYIOIIEH 30HI0BOH MUKPOCKOIIHH;

- YCTPOHCTBO W TpUHIUI PabOThl M (HU3MUYECKHE OCHOBBI CKAHHUPYIOIIUX 30HIOBBIX
MUKPOCKOIIOB,;

- TPHUHIMIBI pealli3allid aTOMapHOTO pa3pelieHuss B CKAHUPYIONIUX 30HIOBBIX
MUKPOCKOTIAX;

- 001IMe TIPEICTABIICHUS O pa3pelaonleil CIOCOOHOCTH Pa3TUYHBIX BUJIOB,;

- BO3MOXHOCTM ¥ o00jacTu mpuMeHeHus wmetogoB C3M  mna  wcclieoBaHusS
HAHOMAaTEPHAJIOB,;

ymemsy:

- aHAIM3UPOBATH N300paKEHUS U JaHHBIE, MTOJIYYCHHBIE pa3nTudHbIMU MeTogamu C3M;

- KOPPEKTHO OIpeAessiTh MOP(HOIOTHI0O HAHOOOHEKTOB U HAHOMATEPHAJIOB,;

- UICTIOJIb30BAaTh CTaHAapTHBIE MeToanKu C3M 15 aHaM3a HaHOMAaTePHAJIOB,;

- popMynHpOBaTh TEXHUYECKUE TPEOOBAHMS K 00OBEKTaM HCCIICIOBAHHS,

enademy:

- HaBBIKaMU 00pabOTKH N300PKEHH, TOTYYEHHBIX pa3TudHbIMU MeToaMu C3M;

MPUHIMIIAMA TIPOBEACHHS SKCIIEPUMEHTa HAa COBPEMEHHBIX MPUOOPAaX CKaHUPYIOMICH
30H/I0BOM MUKPOCKOTINH;

- MeToJaMH paboThI C HAYYHOU JIUTEPATYPOU U AIIEKTPOHHO-OMOIMOTEUHBIMU peCypCamMu
10 TEOPETUYECKUM U TEXHOJIOTMYECKUM acleKTaM CKaHUPYIOIIEeH 30H10BOM MUKPOCKOMHH.

3. KpaTkoe coaep:xkaHue TUCHUTLIUHBI

Moayab 1. OcHOBBI CKaHMPYIOIIEi 30H10Boi Mukpockomuu (C3M)

Pa3nes 1.1 CoBpeMeHHBbIe MeTO/IbI BU3YAJIH3AIIHH HAHOMATEPHAJIOB.

CoBpeMeHHbIE ~ METOJABl  BHU3yallU3allud M HCCIENOBaHUS  HAHOOOBEKTOB U
HaHOMarepuanioB. [loHATHS paspemameid CnocoOHOCTH U AUQPPAKIIMOHHOTO TIpeena.
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ATOMapHOE pa3pellleHUE B COBPEMEHHBIX MeToJax HccienoBaHus. CpaBHEHHME OCHOBHBIX
MHKPOCKOIIMYECKAX METO/MOB (ONMTHYECKHe, 3JCKTPOHHBIC, 30HI0BbIC). [IpenMyiecTsa,
HEJAOCTAaTKM ©  OONAaCTH TPUMEHEHUS  CKaHUPYIOUIEH  OSJEKTPOHHOM  MHUKPOCKOIIHH,
MPOCBEUYMBAIOIIEH 3JIEKTPOHHONH MUKPOCKOIIUH M CKAHUPYIOIIEH 3IEKTPOHHON MUKPOCKOIIHH.

Pasznen 1.2.Beenenne B C3M.

Ucrtopuss C3M. VYcrpoilcTBO W mOpuUHIMN  pabOThl  CKaAaHUPYIOMMX  30HIOBBIX
MHUKpocKonoB. OcHoBHble ameMeHTHl C3M. Ckanepsl. Cucrema oOpaTHOW CBsI3U. 30HIOBBIC
natyuku. [Ipuanun dopmupoBanus nzodpaxkenus B C3M. 3ammTa OT BHENTHUX BO3JICHCTBHIA.
Knaccudukanus merono C3M. CpaBHeHHE pas3peliaronieid CriocOOHOCTH PA3IMYHBIX BHJIOB
C3M.

Paznen 1.3. Ckanupymomasi TyHHeIbHass Mukpockonus (CTM).

Ousnyeckne ocHOBbl CTM. DONEeKTpOHHBIE CTPYKTYpPhl TBEPJAOrO Tejla M €ro
nosepxHocTu. TyHHenbHBIN 2P dexT. Texundeckne ocHoBbl CTM. KoHCTpYKIIMN CKaHUPYIOLTUX
TYHHEJBHBIX MHKpPOCKOINOB. Pexumbl paborer CTM. Merox mOCTOSHHOW ToKa. Meron
IOCTOSIHHOM BBICOTBI. MeTrox oToOpaxeHue paboThl BbIXoaa. Peanuszanus aromMapHOTro
pa3penieHrus B CKaHUPYIOIIEM TyHHEIbHOM MHUKpockone. Orpanumuenus CTM. Peanmmzanus
aTOMAapHOTO pa3pellleHus] B CKaHUPYIOLEM TYHHEIbHOM MUKpockone. [ToaroroBka noBepxHoctu
tBepabIx Ten aisi CTM uccienoBaHui.

Paznen 1.4. AromHo-cusioBasi Mukpockonusi (ACM).

CuiioBoe B3aMMOJICHCTBHE 30HJIOBOTO jJardynka u oOpasma. I[lorenunman Jlennapna-
Jlxonca. ACM 30HIBI: BHJIBI, CIOCOOBI M3TOTOBIIEHUS, OCHOBHBIE MapaMeTpbl. KoHCTpyKIus
ACM. CriocoObl perucTpanu OTKJIOHEHUs KaHTHieBepa. Pexxumbl padotet ACM. KoHTakTHas
aTOMHO-CHJIOBAasi MMKPOCKOIHUS- METOJ IIOCTOSIHHOW BBICOTBI, METOJ| IIOCTOSIHHOM CHIIBI,
KOHTaKkTHBIM MeToj paccornacoBanus. Hemocratku konTakTHOM ACM. IlomykoHTakTHas
aTOMHO-CHJIOBasi MUKpockonusl. [IpeumymiectBa u HegocTaTku nonykoHTaktHo ACM. Kpussie
3aBHCHUMOCTH CHJIBl OT paccTosHusA. JlaTepambHoe B3auMoOAeWCTBHE 30HAA M o0Opasla.
Mukpockonus naTepanbHbIx cuil. Paspemaromas cnocooHocts ACM. beckonrtaktHas ACM.
Bo3smoxknoctn OeckonTaktHO ACM. Hcrmonp3oBaHWe OpraHUYECKHX MOJICKYJI B KayecTBE
30H10B 1151 C3M. Hanotpy6ku — natunku C3M.

Paznen 1.4.Ckanupyiomas 0JIMKHEN0JbHast onTu4yeckass MUKpockonusi (CBOM).

Teopernueckue ocHoBsl CBOM. DddexkTuBHOE  mpeojoieHHe  ONTUYECKOTO
mudpakmuonHoro  mpeaena.  3oHasl CBOM:  Ttumbl, wusrotomieHue. KoHCTpyKnum
OJIMKHETIONBHBIX  ONTUYECKHX MHUKPOCKONOB. KOHTpONb paccTOSHUS MeEXIy 30HIOM U
MOBEPXHOCThIO. Peanmuzamms cucrembl oOpaTtHOW cBsizu. Paspemaromas crnocodHocts CHOM.
Pexumel pabotsl u Buasl CBOM. Kongurypanus CbOM ¢ moaynem UK-Oypee.

Moayas 2 Bozmo:xHoctu C3M.

Paznen 2.1. JIpyrue Buast C3M.

Muxkpockonus cusl TpeHus. MeToa MOAYISIUM CUiIbl. MHOTOMpPOXOAHBIE METOJIUKH
paboter C3M. DnektpocunoBas MHKpockomnusi. CKaHUPYIOIIas €MKOCTHAas MHKPOCKOITHS.
Meron 3ouaa KenpBuna. MaruutHas cuinoBas Mukpockonus (MCM). IMpuniun pa6otsr C3M B
pexxume MCM. Kgasucratuueckue wmeroguku MCM. KonebartensHubie metoguku MCM.
3onnoBbie nmatuuku st MCM. Jlutorpadpus B C3M. CTM, ACM nurorpadus. AHOIHO-
OKHUCJIUTETbHAs TUTOrpadus.

2.2.Bo3moxuoctu C3M.

[Mpeumymectea u Hepoctatku C3M. Crangaptet C3M. Hckaxenue u300paxKeHUs
ckaHepoM. VckaxkeHusi, CBA3aHHBIE C 30HJOBBIM JAaTYMKOM. VIckakeHus, CBSI3aHHBIE PEKUMOM
paborsr C3M. KamubpoBka C3M. IlpuHuunsl KOppeKTUpoBKH u300paxenuin C3M.
Bo3MO0XHOCTH aTOMHO-CHIJIOBOM MUKPOCKOITUHU B OIpeaeaeH!H (OpMbI U pa3MepOB HAHOYACTHUIL
METAJIOB M WX COCAUHECHM. METOIUKH BOCCTAHOBICHHS pEalbHOW T'€OMETPUH OOBEKTOB
uccinenoanusi ACM. Bo3MOXXKHOCTh MPOBEACHUS HEPA3PYIIAIOUIUX HCCIECIOBAHUN C TOMOIIBIO
ACM.

Moayas 3. [Ipumenenue C3M
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Paznen 3.1. Ilpumenenume C3M 1jsi wuccaeI0BAaHHA OCHOBHBIX KJIACCOB
HAHOMATEPHUAJIOB.

AtomapHoe paspemieHue, npocturHyroe ¢ nomouipto CTM. Ilpumenenne MCM.
[Ipumenenust OMMIKHENONBHOW ONTHUKH. lccnemoBanwe BOMOPOIHBIX CBsizel. OmnpeneneHue
paszmepoB u (opmbl HaHouacTull. MccnemoBaHuss MOPQOJIOTHM U JIOKAIBHBIX CBOWCTB
MOJIMMEPHBIX MaTepuaioB. MccineqoBanuss MarHUTHBIX HAHOYACTHIL U CTPYKTYp MeTogoM MCM.
Boruucnenue anresuonnbix cuin Mmerogom ACM. Bosmoxknoctu u nepcnektuBel ACM B
UCCJIEIOBAaHUM CHUHTETUYECKUX XHMHUYECKHUX BOJOKOH. lccrmenoBanue HaaMOIEKyIsSpHON
CTPYKTYpBI IOTUMEPOB U KOMITO3UTOB. Mcronp3oBanue C3M st uccienoBanusi MOp(hOIOTHH U
MPOLIECCOB POCTA.

Pasznen 3.2 UccaenoBanue 0M0JI0rH4ecKUX 00LEKTOB ¢ moMonibo C3M.

Ucnonp3zoBanne C3M B pasznuusbix cpenax. BosmoxkHoctu C3M miist ucciegoBaHUs
O0BEKTOB B JKHIKHX cpefaax. [IpHHIMIBI TPUTOTOBJICHUS OMOJOTUYECKHX OOBEKTOB s
uccienoBanuss ¢ nomompbio C3M. B0O3MOXHOCTH B HCCIEOBAaHUU OCIKOBBIX MOJIEKYT C
nomomisio C3M. Usyuenme JIHK. HccnemoBanust BupycoB u Oakrtepuit. HccnenoBanue
aAre3MOHHBIX B3aUMOIEUCTBUM.

Pazgen 3.3.CoBpemenHble npudopsl U MeToab1 C3M.

OcHOBHbIE MPOU3BOAUTETN CKAaHUPYIOIIMX 30HIOBBIX MUKPOCKOMOB. PopMaT JaHHBIX B
C3M. Bapunantel Buzyanmzanuu C3M  uzoOpaxkenuit. KommuectBenusni anammsz C3M
n3o0pakeHnit. CTaTUCTUICCKUN aHaIU3 U300paKeHUH, MMOTyUYEeHHBIX ¢ moMoIIbio C3M.

4. 00beM y4eOHOH JUCHHILIMHBI

Bunbr yue6HOM paboThI B 3aderHBIX B akazmem.
eIMHUIIAX Jacax
Oo0mas TpyA0eMKOCTh TUCHHUILJIMHBI 10 Y4e0HOMY MJIaAHY 3,0 108
AYAUTOPHBIE 3aHATHUS: 1,33 48
Jlexiuu (JIek) 0,44 16
[Mpaktuyeckue 3ausatus ([13) 0,89 32
JlaGopaTopHbie pabOTHI - -
CamocrosiTesbHas padora (CP): 1,67 60
Buj KoHTpoIsA: 3a4eT / IK3aMeH 0,0 3ayer
Bunbr yue6HOM paboThI B 3auernbIx B actpon.
eIMHUIIAX Jacax
O01masi TPYA0eMKOCTh THCIUTIMHBI 110 Y4e0HOMY MJIAHY 3,0 81
AYIUTOpPHBIE 3aHATHUS: 1,33 36
Jlexrmn (JIek) 0,44 12
IMpaktuueckue 3ansarus (I13) 0,89 24
JlaGopaTopHble pabOTHI - -
CamocrosiTesbHas padora (CP): 1,67 45
Buja koHTpoIs: 3a4eT / 3K3aMeH 0,0 3ayer

AHHOTanus padoyeil NPOrpaMMbl JUCHHUILIMHBI
«Tepmuueckuii anajau3 Hanomatepuaios» (61.B.JIB.5.2)

1. Meab AMCHMIUIMHBI - GOPMHUPOBAHUE y CTYACHTOB KOMIUIEKCHOTO MPEICTABICHHS O
BO3MOXKHOCTSIX TEPMUYECKOTO aHAIM3a JIJIsl UCCIICIOBAHUS HAHOMATEPUAIIOB.

2. B pe3yjabTare uU3yYeHHs JHCHMILVIMHBI O0YyYalIIMiici 1O mNporpamMme
0akaJjiaBpUaTa J0JIKeH:

Obnaoams cnenyromumu oouiekynbTypusiMu (OK), oGmienpodeccuonansuasiMu (OITK)
u npodeccuonanpubiMu (ITK) koMmeTeHIUAMI:

CIIOCOOHOCTBIO MCIIONIB30BaTh B MCCIICAOBAHUAX U pacyeTax 3HAHUS O METOax
UCCIIeIOBaHMS, aHAIN3a, TUATHOCTUKN M MOJICITHPOBAHKsI CBOMCTB BEIECTB (MaTepHAIOB),
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($U3NIECKUX U XUMUYECKUX MPOLIECCaX, MPOTEKAIOIINX B MaTepUasiax MpH UX MOTyYCHUH,
obpabotke u moaudukanuu (I1K-4);

TOTOBHOCTBIO BBIIIOJIHATH KOMIUIEKCHBIE UCCIIEA0BAHNS U UCIIBITAHUS IPU U3YUYEHUN
MaTepuasoB U U3JIENH, BKIIIOYasi CTAaHIAPTHBIE U CEPTU(PUKALMOHHBIE, POLIECCOB MX
IPOM3BOICTBA, 00paboTku U Momudukanuu ([1K-5);

CHOCOOHOCTBIO UCIIOIB30BATh Ha MPAKTUKE COBPEMEHHBIE MPEACTABICHUS O BIUSHUU
MUKPO- 1 HAHO-CTPYKTYpbI Ha CBOMCTBA MaTEPUAIIOB, UX B3AUMOJEHCTBUU C OKPYKAIOIICH
cpezoi, moyisiMu, yactutiamu u usiaydenusmu ([1IK-6);

CIOCOOHOCTBIO OLEHUBATH KAY€CTBO MAaTEpHAIOB B TPOM3BOACTBEHHBIX YCIOBUAX HA
CTaIUH OIBITHO-TIPOMBIIIJICHHBIX McnbITanuii u Bueapenus ([1K-10);

3Hamy:

- KJacCU(PUKAIMI0 METOJO0B TEPMHUYECKOrO aHaiu3a, (U3UKO-XMMHUYECKHE OCHOBBI
TEPMUYECKOTO aHalIM3a MaTepUAIOB, YCTPOWCTBO W MPUHIMII PabOThl OCHOBHBIX METOJIOB
TEPMHUYECKOTO aHaliu3a, BIMSHHE YCIOBHIl TMpOBENEHUs OHKCIEPUMEHTa Ha pe3yJabTaThl
TEPMUYECKUX METOJIOB aHAIN3a, BO3MOXKHOCTU M 00JIaCTH MPUMEHEHHS TEPMUYECKUX METOJIOB
aHaJIM3a JUIsl UCCIIeI0BaHUsl HAaHOMAaTEpHaoB.

ymemsy:

- QHANIM3UPOBATh pE3yNIbTaThl, IOJyYEHHbIE C TIOMOIIBI0 PA3IUYHBIX METO/0B
TEPMHUYECKOTO aHalli3a, KOPPEKTHO pacCUUTHIBATh (U3UKO-XUMHUYECKHE (KMHETHYECKUE |
TEPMOJMHAMHYECCKHAE) TapaMeTpbl 10 JaHHBIM TEepPMOTpaBUMETpud U auddepeHInanbHO-
CKaHUpYIOLIEH KalopuMeTpuH, (QOpPMYIUpOBaTh TEXHHUUYECKUE TpeOOBaHUS K OOBEKTaM
UCCIIETOBAHMUS.

enadems.

- NPUHUUIAMH TPOBEICHHS HKCHEPUMEHTAa W CTaHAapTHBIMH METOJMKAMM aHajlu3a
HaHOMAaTEepPHAJIOB  METOJOM  TEPMOTpaBUMETpUM U JudQepeHInanbHO-CKaHUPYIOIIeH
KaJIOpUMETPUH, METOJIaMU TEPMOKHHETHYECKOrO aHajiu3a, METoJaMH paboTbl C Hay4YHOMH
JUTEPATypoOl W DIEKTPOHHO-OMOIMOTEUHBIMH  pecypcaMH IO  TEOPETHUECKUM |
TEXHOJIOTMYECKUM acCleKTaM TEPMOTPaBUMETPHUECKOI0 aHalli3a HAHOMAaTEPHAIOB.

3. KpaTtkoe coep:kaHue I CHUITUHBI

BBenenne B MeToAbl TEPMHUYECKOI0 aHAJIM3a HAHOMAaTepuaaoB. Vctopus u 3Tarbl
pa3BUTHS TEPMUUECKUX METO0B aHanu3a. Meton Jle-Illatense. OcHOBHBIE BUJIbI TEPMUYECKOTO
anammza: TT'A, ITA u ICK. [IpunuunuansHoe ycTpolcTBO nepuBarorpada. OCHOBHBIE 3a/1a9n
KJIACCUYECKUX METOJOB TEPMHUYECKOIO aHaiu3a MarepuayioB. (DHU3MKO-XMMUYECKHE OCHOBBI
TEPMHUYECKUX METOJIOB aHaiu3a. J[MHaMUYeCKHil M M30TEepMUYECKHE PEKUMBI TEPMHUUYECKHX
MeToA0B aHanu3a. O0IacTH MPUMEHEHHS TEPMUYECKUX METOJIOB aHAJIM3a HAHOMATEPHAJIOB.

TepmorpaBumerpuueckuii anaiau3 (TTA). OcHOBBI MeTO1a TEPMOTPABUMETPUIECKOTO
ananu3a. [Ipunnun ycrpoiictBa npudopa TI'A. Kpussie TT'A. Bocnpon3Boaninocs ¥ TOYHOCTb
meromna TI'A. BiusitHue yciaoBus mpoBeleHUs JKcrepuMeHTa Ha pe3ynabrarthl TI'A. CrmocoOsl
OIIpeeNICHUs] TEMIIEPATYPHBIX UHTEPBAJIOB Pa3JIOKEHUS BEIIECTB, ONPEAEIICHUE TOTEPh MACCHI.
Hcrounnku ommbok u norpenrHocteit B TT'A.

JuddepeHunajbHO-TepMUYECKH A aHaJau3 (ATA). OcHOBBI MeTo/1a
nuddepeHIaTbHO-TEPMUYECKOTO aHaim3a. YpaBHeHue Kupxroda. I[lpunmmm ycTpoiicTBa
npubopa JITA. Kpussie HATA. IlpeumymectBa u Hemoctatku JITA. Temmonepenoc.
Tepmonapel: MaTepuaibl U cBoMcTBa. [loHATHE ATaTOHA BenlecTBa. BiusiHMe CKOPOCTH peakiuil
W YCIIOBHUS NPOBEACHUS dKCIepuMeHTa (pa3mep TUIIIsL, (GOPMBI JepiKaTessi, IpoObl, CKOPOCTH
HarpeBa, BIusHHE aTMocdepsl B meun) Ha (opmy auddepeHnnanbHON KpuBoi. VcTouHMKH
ook u norpemrHocteii B JITA.

Nuddepenunanbuo-ckanupywomas kagopumerpusi (JICK). Ob6mactu npumeHeHHs
JICK). CriocoObl ompe/iesieHus TeMIIEPaTypPHbIX MHTEPBAIOB Pa30KEHHs BELICCTB U (ha30BhIX
nepexonioB. KonmuuecTBeHHOE ompeneneHue TeIioBbIX 3¢dekToB. lMccnenoBanue KUHETUKU
peaKIfii TePMHUYECKOTO DPAa3JIOKEHUs] MarepuaioB. VICTOYHHMKHM OIIMOOK M IMOTPELIHOCTEeH B
JCK. Pazauna mexay ITA u ICK. CUHXpOHHBIN TEPMUYECKUI aHAIN3 MaTEPUATIOB.
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Juiaaromerpusi. Xapakrepuctuka Metona. OmnpeneneHne N3MEHEHUH JTMHBI 00pa3IioB
IIPU HarpeBe U OXJIAXKACHUU WM IPU U30TEPMHUYECKON BbIIEpkKKE. TeMnepaTypHblii KOHTPOJIb B
nunatomerpe. [pon-kanopumerpus. CriocoObl onpeaeseHns TeI0EMKOCTH MaTepHAaIOB.

KoMiuiekcHble MeTOAbI aHAJIM3a HAHOMATEPHAJIOB. AHaNW3 BBIICIUBIINXCSA Ta30B.
CosmernieHre npudbopoB tepmudeckoro ananusza ¢ UK-®ypee u macc-cnekrpomerpamu (MC).
CTA-UK-®ypre: mpuniun padotel U oomactu npumeHeHus. CTA-MC: npunnun paboTel U
00J1aCTH IPUMEHEHUS.

IIpuMeHeHne TePMUYECKUX METOA0B I AHAJIM3a HAaHOMaTepuaaoB. VcciaenoBanue
IUTABJIEHUS HAHOYACTUI[ METAJJIOB C IIOMOUIIBIO TEPMHUYECKMX MeTonoB aHamu3a. CTA
KOMITO3UI[MOHHBIX MaTEpHaIOB. UccnenoBanue KOJIMYECTBEHHBIX XapaKTEPUCTUK
HAaHOMATEPUAIOB METOAAMU TEPMHUYECKOIO aHaNIU3a. BiusHue pa3nmuuHbX (GakTopoB (IpHMecH,
XUMHNUYCCKHUEC BBaHMOHeﬁCTBHH, aTMOC(l)epa He‘lI/I) Ha TOYHOCTb KOJHMYCCTBCHHOI'O H KadYC€CTBCHHOI'O
aHaJIu3a.

CoBpeMeHHBbIC TeHJACHIMH M HaNpPaBJeHUSl Pa3BUTHA TEPMHUYECKHX MeETOAO0B
aHa/JM3a BellecTB M MarepuajoB. OCHOBHBIE NPHUHIUIBI TEPMOMArHUTOMETPUHU.
TepmoconomeTtpusi. Beicokoremneparypssbiil ontudeckuil JITA u ero ananoru. Meron nazepHoit
BCIIBIIIKY. MPUHLIUINAIBHOE YCTPONCTBO Mpubopa, (HU3MKO-XUMHUYECKHE OCHOBBI, MPUMEpPHI
IpUMEHEHHs. MeTo rperoIux INT. BRICOKOTOUHOE N3MEPEHUE TEMIIOBBIX IOTOKOB.

4. 00beM y4eOHOH JUCIHIINHBI

Buabl yueOHol padoThI B 3ayernbix | B akanem.
eIMHHIAX yacax
O0mas TpyA0eMKOCTh JMCHMILIMHBI 10 Y4eOHOMY IIAHY 3,0 108
AYIUTOpPHBIE 3aHATHUS: 1,33 48
Jlekuu (Jlek) 0,44 16
IpakTnyeckue 3ansaTus (I13) 0,89 32
JlabopaTropHbie padoThbI - -
CamocrosiTesbHas padora (CP): 1,67 60
Bu KoHTpoIsA: 3a4eT / IK3aMeH 0,0 3ayer
Bunast yueOHoI paboTh B 3aueTHbIX B actpon.
eIMHHIIAX Jacax
OO0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 3,0 81
AYAUTOPHBIE 3aHATHUS: 1,33 36
Jextuu (JIek) 0,44 12
[Mpaktuyeckue 3ausatus (I13) 0,89 24
JlaGopaTopHble pabOTHI - -
CamocrosiTesbHas padora (CP): 1,67 45
Buj KoHTpoIsA: 3a4eT / IK3aMeH 0,0 3ayer

AHHOTanus padoyeil NPOrpaMMbl JUCHHUILIMHBI
«Metoapl JiazepHoii TudpaKkuum 1Jsi u3ydeHusi HaHomarepuanos» (b1.B.J1B.6.1)

1. Heab AMCUMIJIMHBI - IPHOOpPETEHNE 3HAHUHM, YMEHHH, BlaJeHul u (popMupoBaHue
KOMIETEHIIMI B 00JIaCTH METO/I0B J1a3epHOM AU(paKkuy U aHAIM3a HaHOMAaTEepHAIIOB.

2. B pe3yabTtare wu3yYyeHHs IUCHMUIUVIMHBI O0y4YaluIWiicsi MO mporpaMmme
0akaJjiaBpUaTa J0JIKeH:

Obnaoams cnenyromumu oouiekynbTypusiMu (OK), oGmienpodeccuonansuabiMu (OITK)
u npodeccuonanpubiMu (ITK) koMmeTeHITUAMI:

CIIOCOOHOCTBIO HCIONB30BAaTh B HCCICNOBAHMSIX W pacyeTax B3HAHHUA O METOoAax
UCCIIC/IOBaHMs, aHAIM3a, IMAarHOCTUKH W MOJCIMPOBAHUS CBOWCTB BEIICCTB (MaTepHasoB),
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GuU3MYECKUX W XHMHYECKUX MpOIeccaX, MPOTEKAIIUX B MarepHallax NpH HX MOJYYCHUH,
obpabotke u moaudukanuu (I1K-4);

CIOCOOHOCTBIO HCTOJh30BaTh Ha TPAKTHKE COBPEMEHHBIC IMPEACTABICHUS O BIUSHUU
MHUKPO- M HaHO-CTPYKTYphl Ha CBOMCTBa MaTepHajOB, WX B3aUMOJCHCTBUHM C OKPYKAIOIIEH
CpezoH, moJisiMu, yactuiiamu u usiaydenusmu ([1K-6);

3Hamy:

- TEOPETUYECKNE OCHOBBI CTATUYECKOTO U JUHAMUYECKOT'O PACCEUBAHMS CBETA,

- YCTPOMCTBO U MPUHLHUII pPAa0OTHI JIa3epHBIX aHAIM3aTOPOB pa3Mepa YacTHII;

- BO3MOXKHOCTH M O0JIACTU MPUMEHEHHSI METOJOB JTUHAMUYECKOTO CBETOPACCESIHUS IS
UCCJIEIOBaHMSI HAHOMATEPHUAJIOB,;

ymemsy:

- AHAJIM3UPOBATh M300paKEHUS M JaHHbIE, MOJYYEHHbIE METOJOM JUHAMHYECKOIO
paccesiHMsI CBETa,

- popMyHpoOBaTh TEXHUYECKUE TPEOOBAHMS K 0OBEKTaM HCCIICIOBAHHS,

61a0emn.

- HaBblkaMM 00pabOTKM ¥ UHTEpPHPETAlHUd JAHHBIX, [OJYYEHHBIX METOJO0M
JTUHAMUYECKOT0 PAcCesiHUSI CBETA,

- MeTogamMu paboThl C HAyYHOH JIUTEPATypod U DIEKTPOHHO-OMOIMOTEUHBIMHU
pecypcamiu, CBSI3aHHBIMU C TIPUMEHEHUEM JIa3epHOU TudpaKvuy sl aHAIM3a HAHOMATEPUAIIOB.

3. KpaTkoe coaep:kaHue TUCHUTIUHBI

1. BeBeagenme. J/IMarHOCTHKA M MeTOAbl HCCJIEIOBAHMS HAHOMATEPUATIOB W
HAHOCTPYKTYP

Meroasl onpenenenus pazmepa yactull. CutoBslid MeToa. CelMMEHTALIMOHHBIA METO/I.
Konaykromerpuueckuii Metron. MeTon  MHUKPOCKONWH, Pa3HOBUIHOCTH  MHKPOCKOIIOB.
TexHUYECKOE OCHAIIEHUE, O0IIasi KOHCTPYKIIUS JIEKTPOHHBIX MHUKPOCKOIIOB U XapaKTePUCTUKU
uH(pOpMallMK, TMOJTYy4aeMOH C HCIOJIb30BAHUEM Ppa3IMYHO OCHAIICHHBIX MHUKPOCKOIIOB.
Pazpemaromniasi cnocoOHOCT, MHKPOCKOMOB. [loaroroBka o00pa3ioB s HCCIENOBAHUS Ha
Mukpockomnax. Onpenenenue  auamerpa  Hecepuueckux — vactul.  [IpuHIMNUATbHBIE
BO3MO>KHOCTH 3JIEKTPOHHBIX MUKPOCKOTIOB B ClIy4ae UX MPUMEHEHHUS JIJIsl aHAJIN3a MaTEPUAIOB.

2. TeopeTnueckne OCHOBBI CBeTOpaccessHUSA

Ucropust  cBeropaccesiHus. ONTHYECKUH — JTMAINIa30H  DJIEKTPOMArHUTHBIX  BOJIH.
O®u3nyecKkue OCHOBBI IPOLIECCOB pACCEeIHHUS U TMOTJIOLIEHUS CBeTa. YCIOBUA M BHUIbI
paneeBcKoro  paccestHus.  PaccesHue — ManbIMM - YacTHIIAMU  TOJSPU30BAHHOTO U
HEeNoJISIpU30BaHHOTO  cBera. PaccesHue Ha  QuaykTyanusx ¢ yacTUlax. SIBieHus,
HAOIIOTAIOITUECS TIPU PACTIPOCTPAHEHUH CBETA B TUCIIEPCHBIX CHCTEMaX. YIIPYroe U Heympyroe
paccesiHue.

3. Teopusi M0OJIEKYJISAPHOTO paccesiHUS CBETa

SBnennss  Manneneiitama-bpumuitoona  u - Pamana.  JlazepHas — cnekTpocKomust
KOMOMHAIIMOHHOTO paccessHus. BeIHyKeHHOe KOMOMHAIIMOHHOE paccesiuue. Moaens JlopeHna.
Teopust Panes MmonekymnsipHoro paccesinusi. OCHOBHBIE ciieACTBUs Teopuu Pases. MonekynsipHoe
paccestHue Ha (DIYKTyaIMsIX aHU30TPOIUHU B Ta3e. MoleKyisipHas pedpakifus.

4. IoraoimeHune u paccesiHue cBeTa cepuueckoii yacrumuei (reopuss Mn)

CriekTpanbHble XapaKTEPUCTUKH PACCESTHUS CBeTa Ha c(hepuuecKnX JacTullax. BiusHue
CTPYKTYpbl M (OpPMBI pacceMBAIONIMX YAaCcTHUIl HAa ONTHYECKHUE XapaKTEPUCTHKU IAUCIIEPCHON
cuctembl. OCOOEHHOCTH WHIMKATPUC paccestHHsI Ha c(PepUUIeCcKrX YacTHIAX B 3aBHCHUMOCTH OT
pa3Mepa W ONTHYECKUX TOCTOSHHBIX. BekTopHas mmuarpamma Mu. Teopusi ®payHrodepa.
MHorokpatHoe paccenBanue. CTaTHU€CKOE pacCEMBAHUE CBETA.

5. /lnuHaMHuyecKoe pacceMBaHue cBeTa

OcHOBHBIE WHJAEH JUHAMHYECKOTO paccerBaHus cBera. [lapamerpsl omnpeaeneHus
METOJIOM JUHAMHYECKOTO CBETOpacCesHUs ['unponuHamuyeckuii Iamerp.
ONEKTPOKUHETUYECKUN  MOTEHIMANl.  OJIeKTpoKuHeTHueckue sBieHud. Teopus  ADC.
MonexkynspHas macca. CpaBHEHHE METOJIOB CTATUYECKOTO U AMHAMHUYECKOTO pacCesHUs CBETa.
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6 CocTaBHbIe 3JIEMEHTHI AHATU3AaTOPOB pa3Mepa YacTHIL

Jlazepw1, mpuHIMN paboThI a3epa. Buael ma3zepoB. AkTuBHas cpena JyiazepoB. Hakauka,
MEXaHHU3M <«HAKAYKK» J1a3epoB. ONTHuecKuil pe3oHaTop. XapaKTEPUCTUKH KauyecTBa U3ITyUdeHUs
nazepoB. Jlerexktopsl poToHOB. DOTOIMHCCHOHHBIE YcTporcTBa. [Iprbop koppensunu. Cucrema
cuera ()OTOHOB.

7. IlpuHIUNHAJIBHbIE CXeMbI YCTAHOBOK JIa3ePHbIX AHAJIU3AaTOPOB.

[TpuHIMNIMATBHBIE CXEMbl YCTAHOBOK JIa3ePHBIX aHAJIM3aTOpOB Kommanuu Fritsch,
Malvern, Horiba u mnpouee. IIpubGopsl, 0COOEHHOCTH MOEICH Ja3epHBIX aHAIHU3ATOPOB,
JOTIOTHUTEIbHBIE MOMynu. llpuMeHeHune MeTona nazepHoi MUPAKIUH IS HCCISIOBaHUS
HAaHOMAaTEpHaJOB.

4. 00beM y4eOHOH JUCHUILIMHBI

Bunast yueOHoI paboThI B 3auetHpix | B akagem.
eIMHUIIAX qacax
Oo0mas TPyA0eMKOCTh TUCHHUIJIMHBI 10 Y4e0HOMY MJIaAHY 3,0 108
AYAUTOPHBIE 3aHATHUS: 1,33 48
Jlexiu (JIek) 0,89 32
[Mpaktuyeckue 3ausatus ([13) 0,44 16
JlaGopaTopHbie pabOTHI - -
CamocrosiTesbHas padora (CP): 1,67 60
Buj KoHTpoIsA: 3a4eT / IK3aMeH 0,0 3ayer
Bunbr yue6HOM paboThI B 3auernbIx B actpon.
eIMHUIIAX Jacax
OO01masi TPyA0eMKOCTh THCIUTIMHBI 110 Y4eOHOMY MJIAHY 3,0 81
AYIUTOpPHBIE 3aHATHUS: 1,33 36
Jlexrn (JIek) 0,89 24
[Mpaktuyeckue 3ausatus (I13) 0,44 12
JlaGopaTopHbie pabOTHI - -
CamocrosiTesbHas padora (CP): 1,67 45
Buj koHTpoIs: 3a4eT / 3K3aMeH 0,0 3ayer

AHHOTanuA padoyeil MpPOrpaMmbl IUCHUNIMHBI
«Yriaepoanbie HaHomaTepuaibl» (51.B./]IB.6.2)

1. Heap AUCHUNJIMHBI - TPUOOPETCHUE 3HAHUM, YMEHUH, BIaJICHUA U (POpPMUPOBAHUE
KOMIIETCHIIM B 00JaCTH YTJIEPOJHBIX HAHOMATEPUATIOB U O3HAKOMJICHHE C HX CTPYKTYPOH,
CBOMCTBaMH, BO3MOKHOCTSIMU TPUMEHEHUS.

2. B pe3yabTtare wu3yYyeHHs IUCHUIUVIMHBI O0y4YaluIWiicsi MO mporpamme
0akaJjiaBpUaTa J0JIKeH:

Obnadams cnenyrommmu o6mmekyasTypabiMu (OK), obmenpodeccronanbubivu (OITK)
u npodeccuonanpubiMu (ITK) koMIeTeHITUAMI:

CIIOCOOHOCTBIO HCIONB30BAaTh B HCCICNOBAHMSIX W pacyeTax B3HAHHUA O METOoAax
UCCIIC/IOBaHMs, aHAIM3a, JIMAarHOCTUKU W MOJCIMPOBAHUS CBOWCTB BEIIECTB (MaTepHasoB),
GU3MYECKUX U XHMHYECKUX MpOIeccaX, MPOTEKAMIIUX B MarepHaliax NpH HX IMOJYYCHUH,
obpabotke u moaudukanuu (I1IK-4);

CIOCOOHOCTBIO HCTOJIh30BaTh HAa TPAKTHKE COBPEMEHHBIC IMPEACTABICHUS O BIUSHUU
MHUKPO- M HaHO-CTPYKTYphl Ha CBOMCTBAa MaTepHajOB, WX B3aUMOJCHCTBUHM C OKPYKAIOIIEH
CpezoH, moJisiMu, yactuliamu u usiaydenusmu ([1K-6);

3Hamy:

- MoAM(UKAIMU YTIIepoJa, CTPYKTYPy U CBOWCTBA YIJIEPOAHBIX HAHOMATEPUAJIOB,
BO3MO>KHOCTH MX UCIOJIb30BaHUS,
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yMmemy:

- HCTOJb30BaTh PA3IMYHBIC MCTOYHHKH WH(GOPMAIUU JUIS TIOIYYCHHS CBEACHHHA O
HOBEHININX MCCIETOBAHUSIX B 00JIACTH YIIIEPOJHBIX HAHOMATEPUATIOB;

- KPUTHYECKH aHAJIM3UPOBATh HAYYHBIC ITyOJINKAIIHH;

grademn.

- HaBBIKAMH TIOJITOTOBKH aHAJTUTHYCCKUX 0030pOB COBPEMEHHOM HAYYHOMW JIUTEPATYPHI B
00JacTH yriaepo HbIX HAHOMATEPUAIOB B YCTHOHM M MUCBMEHHOM (opMme.

3. KpaTtkoe coep:kaHue AU CHUITUHBI

1.BBenenue. Knaccupukamnus yriiepoaHbIX HAHOCTPYKTYP

Annorponaeie  Moaudukaruu - yriaepoga OCHOBHBIE TOHSATHS KBAaHTOBOW XUMUH.
[uOpumuzanmsi aTOMHBIX opOuTameli W MHOrooOpasue aIOTPONMHBIX MOAUUKAIUN U
XUMHUYECKHX COCTUHEHHWH yriaepoaa. Anma3 u ankadbl. ['padut, rpadeH, apeHbl, aaKeHBI,
KapOuH, ankuHbl. CMelIaHHbIe U MPOMEKYTOUYHbIE AJIJIOTPOITHBIE MOAU(DUKAIIUY YTIIEPOa.

2. ¥YriaepoaHble HAHOTPYOKH

Uctopus otkpbituss YHT. IloHsATHE ODHOCTEHHBIX M MHOTOCTEHHBIX YIJIEPOIHBIX
HaHOTpyOOK. MH(popmanust 06 UX CTpoeHUH U MeToaax monydeHus. CTpyKTypHBbIE CBOMCTBA.
XUpaabHOCTh HAHOTPYOOK. DJIEKTPOHHBIE CBOMCTBA HAHOTPYOOK. DJEKTPOHHBIC CBONCTBA
rpadUTOBOM  TUIOCKOCTH. MexXaHW4YecKHe CBOMCTBAa. YIpyrue CBOMCTBAa  yIJIEpOJHBIX
HAaHOTPYOOK.  DJIEKTPOMEXaHWUYECKHE CBOWCTBA  YIVIEPOAHBIX  HaHOTpYOOk. I[loHsiThe
xupanbHocTU. OOCYXKIeHUE B3aMMOCBSI3U XUPAJIBHOCTH U (PU3MUECKUX CBOWCTB YIJIEPOJHBIX
HaHOTPYOOK. [IpuMeHeHue yriepoaHbIx HAaHOTPYOOK. TOKCHYHOCTh HAHOTPYOOK.

3.DyajepeH

Ucropus otkpeitus Gymiepenos. Kimacrepsl yriaepona. YcraHoBKa U METOAMKK Puvapaa
Cmommu. OtkpeiTusi bakmunctepa @ymnepa. Ilonstue o ¢ymnepenax. Teopema Diinepa u
CTPYKTypa MOJIEKYN (y/UIepeHOB W YIJIEPOJIHBIX HAHOKIACTEPOB, (YILIEPEHONO00HBIC
CTPYKTYpbl B KHMBOH Tpupojae. YTIEpOAHbIE Kiactepsl Qysiepouanoro tumna. CuHTes,
MoAUHUIIMPOBAHUE, UCTIOIb30BaHUE (YIIIEPEHOB.

4 I'paden

[Tonstus rpadura, rpadena, okcuaa rpadeHa, CTpoeHHe U 0coOble CBOWCTBa rpadeHa.
Xumuyeckoe moauduiupoBanue rpadena. « padeHoBas» dMeKTpoHHKA. MHOTOCIOWHBIN
snutakcuaidbHbiii rpaden (MEG). CrpykTypa, 3I€KTpHYECKHE CBOWCTBA, MEXaHHUYECKHUE
CBOICTBA, BO3MOKHOCTH IIPUMEHEHUS B JJIEKTPOHUKE

5. Hanoanmas.

[lonatuss HaHOanMasa, CTPOGHME M OCOOBIe CBOICTBa HaHoOaidMasza. TexHOIorus
MOJYYEHHS] JIE€TOHAIMOHHBIX HaHOalIMa30B. OYuCTKa HAHOAIMAa30B OT Mpumecerd. MeTobl
KOHTPOJISI CTETICHU YUCTOTHI JIETOHAIIMOHHBIX HaHoamMma30B (JJHA). [Tonyuenue HaHOAIMa3HBIX
cycnensuid. Ctpykrypa JTHA. IIpaktuyeckoe ucnosb3zoBanue JJTHA.

6. KoMno3uTsl, coaepakaiiye yriepoaHble MaTepHaJIbl

Matepuansl M KOMIO3UTHI HAa OCHOBE YIJIEPOAHBIX HaHOTPYOok. Ilomumepsl u
KOMITO3UTHBIE MaTepUaIbl HA OCHOBE JPYTHX YIJIEPOIHBIX HAHOCTPYKTYD.

7. HeyriepoaHble HAHOTPYOKH.

[Tonatue HeyrnepoAHbIX HAHOTPYOOK. (DYHKIMOHAIBHBIE CBOIMCTBA M IPAKTHUECKOE
HCIIOJIb30BAaHUE PA3JINYHBIX HEYTJIEPOAHBIX HAHOTPYOOK.

4. 00beM y4eOHOH JUCHUILIMHBI

Bunpr yue6HOM paboThI B 3ayerHBIX B akazmem.
eIMHUIIAX Jacax
Oo6mas TpyA0eMKOCTh TUCHHILJIMHBI 10 Y4e0HOMY IJIaHy 3,0 108
AYAUTOPHBIE 3aHATHUS: 1,33 48
Jexmuu (JIek) 0,89 32
[Mpaktuyeckue 3ausatus ([13) 0,44 16
JlaGopaTopHbie pabOoThI - -
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CamocrosiTesibHas padora (CP): 1,67 60
Buj koHTpoIs: 3a4eT / 3K3aMeH 0,0 3ayer
Bunst yueOHoI paboTh B 3aueTHbIX B actpon.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCHHMILJIMHBI 10 Y4eOHOMY IIAHY 3,0 81
AYAUTOPHBIE 3aHATHUS: 1,33 36
Jlexrn (JIek) 0,89 24
IMpaktuueckue 3ansarus (I13) 0,44 12
JlaGopaTopHbie pabOTHI - -
CamocrosiTesbHas padora (CP): 1,67 45
Bu KoHTpoIsA: 3a4eT / IK3aMeH 0,0 3ayer

AHHOTanus padoyeil NPOrpaMMbl JUCHHUILIMHBI
«HanoMaTepHaJibl /sl HAMPABJEHHOT0 TPAHCIOPTA JeKAPCTBEHHBIX BeleCTB»
(b1.B.JIB.7.1)

1. Heap AMCHMIJIMHBI - 0O3HAKOMHUTH CTYIECHTOB C NMEPCIEKTUBHBIMU HAINpPaBICHUSMH
NPUMEHCHHS HAHOMATepHaJoB B  (apMaleBTHKE ¢ OpoOJeMaMH  CO3JaHHMS  HOBBIX
JICKApCTBEHHBIX CPEJCTB, aTh MOHITHE 00 OCHOBAX OO0IIeH (hapMaKoJIOTHH, IOKa3aTh OCHOBHEIC
HAMpaBJICHUS M TMOAXOJbl K pa3pabO0TKe HAHOUYACTHII U HAHOMATEPHUAJIOB i (apMaIleBTHKH,
JaTh TPUMEPBl KOHKPETHBIX pa3padOTOK HAHOMATEPHAJOB JUIsl HAMpPaBJIEHHOTO TPAHCIOPTA
BEIIIECTB M JICKAPCTBEHHBIX CPEJCTB, COJACPKAIIMX TAKUEC HAHOMATCPHAIIBI.

2. B pe3yabrare wu3yYeHHs AUCHUIJIMHBI oOyyawlnuiicss mo mnporpamme
0akajaBpHaTa q0JIKEH:

Ob6naoams caenyromumu oomekynpTypubiMu (OK), ob6mienpodeccronansasiMu (OITK)
u npodeccuonanbHbivu ([1K) komnereHImsMI:

CIIOCOOHOCTBIO OCYIIECTBIISITH COOp JaHHBIX, W3y4yaTh, aHAIM3UPOBATH W 0000IIATh
HAyYHO-TEXHUYECKYI0  HHPOpMAIMI0 IO TEeMaTHUKE  HCCIeloBaHus, pa3paboTke U
UCTIOJIb30BaHUI0 TEXHHUYECKOW JOKYMEHTAIlMM, OCHOBHBIM HOPMATHUBHBIM JOKYMEHTaM II0
BOIPOCaM HHTEJUIEKTYaIbHOH COOCTBEHHOCTH, MOJTOTOBKE JOKYMEHTOB K MATCHTOBAHHUIO,
oopmaenuto Hoy-xay (ITK-2);

CIIOCOOHOCTBIO HCTOJh30BaTh HA TPAKTHKE COBPEMEHHBIC IMPEACTABICHUS O BIHUSHUU
MHUKPO- M HaHO-CTPYKTYphl Ha CBOMCTBa MaTEpHajOB, WX B3aUMOJCHCTBUM C OKPYKAIOIIECH
CpezoH, moJisiMu, yactuiiamu 1 usiaydeHusmu ([1K-6);

CTIIOCOOHOCTBIO TIPUMEHSTh 3HAHHSI 00 OCHOBHBIX THUIIAX COBPEMEHHBIX HEOPTaHWYCCKHX
U OpPraHUYeCKUX MATEPUAJIOB, MPHUHIIMIIAX BHIOOpAa MaTEepPHaOB Ui 3aJaHHBIX YCIOBHU
JKCIUTyaTalldd C YYeTOM TpPEOOBAaHWH TEXHOJOTHYHOCTH, JKOHOMHYHOCTH, HAJIE)KHOCTH H
JIOJITOBEYHOCTH, 9SKOJOTMYCCKMX IMOCIACACTBUI HMX MPUMEHEHHS TPH MPOCKTUPOBAHUH
BBICOKOTEXHOJIOIHYHBIX TporieccoB ([TK-11);

3Hamb.

- IEPCIIEKTUBHBIC HAMIPABIICHHS TPUMEHEHHSI HAHOMATEPUAIIOB B ME/IUIIMHE,

- OCHOBBI 001Iel (papMaKoOJIOTHM U aKTyalbHbIE MPOOJIEMBI, CBA3aHHBIE C CO3JAHUEM U
IpPUMEHEHHEM HAaHOCHCTEM W HAaHOMATEePHAIOB IS (hapMalleBTHKHY,

- IPUMEPBI KCITI0JIb30BaHKsI HAHOMATEPUAIIOB ISl HAIIPABJICHHOTO TPAHCIIOPTA BEIIECTB,

ymemb:

-M3y4aTh W aHAJIM3UPOBATh HAYYHYIO WH(POPMALHUIO MO CO3JaHUI0, MCCICOBAHUIO U
NPUMEHEHHIO HAHOCUCTEM M HAHOMAaTEpUAIIOB JIJIsl (papMalleBTUKH;

- TMPUMEHATh TEOPETUYECKHE 3HAaHUS 00 OCHOBHBIX MOIXOJaX K pa3paboTke
HAaHOMATEPHAJIOB JUII MEIUIIMHCKOTO TIPUMEHEHHUS /ISl PEIICHUS HCCIEI0BATEIIbCKUX U
NPUKJIAJIHBIX 3a/1a4;
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enadems.

- CIIOCOOHOCTBIO K KPUTHYECKOMY aHajJU3y M OICHKE COBPEMEHHBIX HayYHBIX
JOCTIDKEHUH B 00JacTH  CO3JaHMsI, MCCIEOBAaHUS W TNPUMEHEHHS HAHOCHCTEM H
HAaHOMAaTEPHAaJIOB JJIsl aIPECHON JOCTaBKH JIEKAPCTBEHHBIX BEILECTB,;

- CIIOCOOHOCTBIO OIICHUBATH MEPCIEKTUBBI IPUMEHEHHUS HAHOYACTHIl ¥ HAHOMAaTepHAaJIOB
JUTSL CO3JJaHUS JIEKAPCTBEHHBIX MPENapaToB, NpeJHa3HAYeHHbIX /Ul Pa3IMYHbIX yTel BBEICHMUS.

3. Kpartkoe coep:kaHue I CHUITUHBI

1. MepcnekTUBHBbIE HaNpaBjeHHUs] NPUMEHEHUS! HAHOMATEPHAJOB B MeIHMIHHE.
MenuiuHa, HaHOMEAMIIMHA, HaHOOMOTEXHOJIOTHS. POCT HaydHBIX HCCIIEOBAaHUI B 00JIACTH
HaHOMAaTepHasioB g MeauiuHbl. OLEHKH pocTa phIHKAa HaHOMETUIMHBL. [lepcrekThBHBIE
HAIpaBJIEHUS HAaHOMEIULMHBI. UMIUIAHTUPYEMBIE YCTPOICTBA;, MMIUIAHTHPYEMBIE MaTEpHUalbI,
MaTepuaibl U YCTpOMNCTBA UIsl XUPYPruH;, IUArHOCTHUKAa M BU3yanusalus, (QapMaieBTHKA.
[Ipumepsl 3apyOexHBIX M POCCHHCKHX pa3pabOTOK B ITUX HampaBleHHsX. [IpoOiemsr
HAHOMEIUIIUHBI.

2. Co3nanue HOBBIX JIEKAPCTBEHHBIX CPEACTB Ha OCHOBE HAHOYACTHI M
HaHoMaTepuanoB. [loHsTtue nexapcTBeHHOro cpezacrBa. OCHOBHbIE W BCIOMOTaTeJIbHBIE
KOMIIOHEHTBI JIEKaPCTBEHHBIX CPEACTB. OJTalbl CO3/aHUS HOBBIX JIEKAPCTBEHHBIX CPEJICTB.
Mexnynaponnsie ctanaaptel GLP, GMP, GCPllekapcrBennsie ¢hopmbl, UX KiaccuuKaims.
XapakTepuCTUKU 0€30IaCHOCTH JIEKAPCTBEHHBIX CPEJICTB.

3. JlekapcTBeHHOe BelleCcTBO W OpraHusM. [IpOHMKHOBEHHE BEIIECTB uepe3
Oouonornyeckne MemOpaHnbl. IlonsTHe rucrorematnueckux OapbepoB. Ilytm BBemeHus
JICKapCTBEHHBIX BEILECTB — MX KiIaccu(UKalus, JOCTOMHCTBA, OTPAaHUYECHHUS] M HEIOCTATKH.
Pacnpenenenue nekapcTBEHHBIX BellecTB B opraHusme. JlemoHupoBanue. buorpanchopmarius
JICKapCTBEHHBIX BEIIECTB. BhiBeneHue exkapcTBeHHBbIX BemlecTB. [lo00yHOE M TOKCHMYECKOe
JEICTBUE JIEKAPCTBEHHBIX BellecTB. HampaBineHHBIH TPaHCIOPT JEKApPCTBEHHBIX BELIECTB Kak
BO3MOXXHOCTh CHU3UTh M000YHOE AeiicTBue. [[puHuum «He HaBpean».

4. Bonpocbl TOKCHYHOCTH HAHOYACTHI M HAHOMaTepHaJIoB. [Ipo0ieMbl TOKCHYHOCTH
BellecTBa B HaHOpazMepHOM cocTosiHuu. HaHotokcukonorus. OcoOeHHOCTH OHOJIOrHYECKOro
neiictBus HaHouacTull. [Ipumepbl AaHHBIX O TOKCMYHOCTHM HAHOYACTHIl METaIOB, OKCHIOB
METaJIJIOB U HEMETAILJIOB, YIJIEPOIHBIX HAHOTPYOOK U (PyIJIEpeHOB, CpaBHEHUE C TOKCUYHOCTHIO
BELIECTB B paCTBOPE U B BUJI€ MUKPOUYACTHLI.

5. Heopranmueckune HaHOYACTHIBI. VcrIONb30BaHNE HAHOYACTHI] METAJIJIOB B KAUECTBE
OaKTepUIMIHBIX areHTOB. MarHUTHbIE HAHOYACTHUIIBI. MAarHWTHO-)KUIKOCTHAsl THIETEPMUS
onyxoiieii. Hanowactuiiel 3010ta 1 doTonuHamuueckas tepanus. [IponsBoaHbie QyiepeHoB.
[lopucTele HeopraHMYeCKME€ HAHOUYACTHIBI KaK HOCUTENIN JIEKApCTBEHHBIX  BEIIECTB.
[lepcrieKTHBBI HEOPraHMYECKUX HAHOUYACTHI] KaK HOCUTENIeH Ui HAlpaBICHHOIO TPaHCIOpTa
JIEKaPCTBEHHBIX BEILECTB.

6. JlumocoMbl M Jpyrde accouMaTbl NOBEPXHOCTHO-AKTHBHBIX BelIEeCTB.
JIOCTOMHCTBA U HEIOCTATKH JIMIIOCOMHBIX (hopM npenapaTtoB. OcoOEHHOCTH JTUMTOCOMHBIX (OPM.
OcHOBHBIE KOMITOHEHTBI, UCIOJIb3YeMbIE ISl TIOMYyYEHUs JTUMOCOMHBIX MpenapaToB. [Ipumepsl
JIMIIOCOMHBIX MPETapaToB AJs pa3jIMyHbIX IMyTel BBEACHUS U JICUCHUS Pa3IMUHBIX 3a00JIeBaHUi.
[IpumeHeHne JApyrux accolaToB IMOBEPXHOCTHO-AaKTHUBHBIX BEIIECTB KaK HOCUTENEH
JIEKaPCTBEHHBIX BEIIECTB - MULEIUIAPHBIE JIELIMTHUHOBBIE TE€NH, MHKPOAMYJIbCHM, >KUIKHE
KPHUCTAJLIBI.

7. Iloammepcoaep:kalmye HAHOYACTHILI M HaHoMmarepuauabl. IlonmMmepst,
paspelieHHble i1 MEIUIMHCKOrO MpuMeHeHus. Hanokancysbl, HAHOYAaCTULIBI C MOJIMMEPHBIM
HNOKPBITUEM, IOJMMEpHbIE MUILEIIbL. JleHapuMepsl. KoHbIOraThl JIEKapCTBEHHBIX BEIIECTB C
MOJIMMEPHON MOJIeKyJI0i. Mukpokarncyinbl. [IpuMepsl pa3paboTok JIeKapCTBEHHBIX MTPENapaTos,
COJIepKalX HAHOCTPYKTYPBI IOJUMEPOB.

8. JIpyrue HaHouyacTMUbl M HaHoMaTepuajbl. Hanosmynbcuu. TBepable nunugHbe
HAaHOYACTHUIIBI. CTPOEHHUE, CBOWCTBA, HpPUMEpPbI HCMONb30BaHMA. KyOOCOMBI M T'€KCOCOMBI.
[uknoaekcTpUuHbl W ApYrue cymnpamoieKyisipHble cucteMbl. Hanokontedinepsr u3 JIHK.
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brnuxkaiiime W OTJalleHHBIE TMEPCIEKTUBBI MPUMEHEHHUS HAHOYACTUI[ M HAaHOMATEpUAIOB B
MeIUIIHE.
4. 00beM y4eOHOH JUCHHILIMHBI

Bunbt yueOHO paboOThI B 3auerHBIX B akanmem.
eIMHUIIAX qacax
Oo0mas TPyA0eMKOCTh TUCHHUILJIMHBI 0 Y4eOHOMY MJIAHY 3,0 108
AYAUTOPHBIE 3aHATHUS: 1,33 48
Jlexiu (JIek) 0,89 32
[Mpaktruyeckue 3ausatus ([13) 0,44 16
JlaGopaTopHbie pabOTHI - -
CamocrosiTesibHast padora (CP): 1,67 60
Bu KoHTpoIsA: 3a4eT / IK3aMeH 0,0 3ayer
Bunbr yue6HOM paboThI B 3auernbIx B actpon.
eIMHUIIAX Jacax
OO01masi TPYA0eMKOCTh THCIUTIMHBI 110 Y4e0HOMY TJIAHY 3,0 81
AYIUTOpPHBbIE 3aHATHUS: 1,33 36
Jextuu (JIek) 0,89 24
[Mpaktuyeckue 3ausatus ([13) 0,44 12
JlaGopaTopHbie pabOTHI - -
CamocrosiTesbHas padora (CP): 1,67 45
Buj koHTpoIs: 3a4eT / 3K3aMeH 0,0 3ayer

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIMHBI
«TokcukoJiorusi 1 HaHoTokcukoJorus» (61.B./IB.7.2)

1. Meap AMCHUNIMHBI - GOPMHUPOBAHNE y CTYJICHTOB TOHSTHS O PAa3JUYHBIX aCIEKTax
TOKCHYECKOTO JICHCTBUS HAHOYACTHII U HAHOMATEPHAJIOB, MEXaHM3MaxX MX JCHUCTBHUS HA KUBBIC
CHCTEMBI U CIIOCOOHOCTH K OIICHKE PHCKa MPU PaboTe ¢ HaHOMAaTepHaJIaMH.

2. B pe3yabraTe wu3y4YeHUsi IUCHUILUIMHBI OOydawImiics 10 mporpaMmme
0akaJiaBpUaTa J0JIKeH:

Obnadoams cnenyromumu oouiekynbTypubiMu (OK), oGmienpodeccuonansuasiMu (OITK)
u npodeccuonanpubiMu (ITK) koMIeTeHITUAMI:

CIIOCOOHOCTBIO OCYHIECTBIATh COOp MAHHBIX, M3y4aTb, AHAJIM3UPOBaTh U 000OIIATH
HAYYHO-TEXHHYECKYI0O  HMH(OpManMio 10 TEMaTUKE  HWCCIEAOBaHUs, pa3paboTke u
UCTIOJIB30BAHUIO0 TEXHHUECKOW JOKYMCHTAI[MM, OCHOBHBIM HOPMATHUBHBIM JOKYMEHTaM II0
BOMPOCAaM HWHTEIUICKTYaIbHOW COOCTBEHHOCTH, TOJTOTOBKE JOKYMEHTOB K ITaTEHTOBAHHMIO,
oopmiienuto Hoy-xay (I1K-2);

CTIIOCOOHOCTBIO HCIONB30BaTh HAa TPAKTUKE COBPEMEHHBIC MPEICTABICHHS O BIHSHUU
MHUKpPO- U HAHO-CTPYKTYpbl Ha CBOMCTBA MATEpHUANIOB, UX B3aMMOJEHUCTBUM C OKpYXKarolen
Cpezoi, moyisiMu, yactutiamu 1 usiaydenusmu ([TIK-6);

CMOCOOHOCTBIO TIPUMEHSTh 3HAHHS 00 OCHOBHBIX THUIIAX COBPEMEHHBIX HEOPTaHUYCCKHX
U OpraHMYeCKUX MAaTEpUAJIOB, NPHUHIMIAX BHIOOpAa MaTEepHajoB [UIS 3aJaHHBIX YCIOBHU
OKCIUTyaTallil C YYETOM TPeOOBaHMN TEXHOJOTMYHOCTH, 3KOHOMHUYHOCTH, HAJCKHOCTH U
JOJITOBEYHOCTH, OKOJOTMYECKMX IMOCIEACTBUH WX MPUMEHEHHS TPH TPOCKTUPOBAHUH
BBICOKOTEXHOJIOrHYHBIX TiporieccoB ([TK-11);

3Hamb.

- OCHOBHBIC TIOHSTHS TOKCUKOJIOTHMHA U HAHOTOKCUKOJIOTHH;

- MEXaHW3MBbl JEHCTBUS HamOoyiee pacpOCTPAHCHHBIX TOKCHYHBIX BEIIECTB U
AQHTH]IOTOB,

- 0COOCHHOCTH JICHCTBHSI HAHOYACTHUI] HA )KUBBIC CHCTEMBI;
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ymemsy:

- TpaBWIbHO OLEHUBAaTh pPHUCK NpuU paboTe C pa3IMuyHbIMM HAaHOYACTHIIAMH U
HaHOMaTepHallaMH,

- BBIOMpaTh CpeACTBAa 3allUThl, HEOOXOMWMBIE TIpH paboTe C  pa3IUuYHBIMHU
HAHOCHUCTEMaMH ¥ HaHOMATEepUAIAMU;

e1a0emo.

- nH(popMaIHe 0 TOKCHIHOCTH HEKOTOPHIX BHIOB HAHOYACTHUIl U HAHOMATEPUAJIOB;

- HaBbIKAMU aHaJlM3a COBPEMEHHOW HAy4yHOW JUTepaTyphl B 0O0JACTH TOKCHUYHOCTHU
HAHOMAaTEPHAJIOB.

3. KpaTkoe coaep:kaHue TUCHUTIUHBI

1. BBenenue u OcHOBHble TOHATHSA. OrnpeneneHUe TOKCUKOJIOTUH, pa3eibl
Tokcukonoruu. Mcropus Tokcukonoruu. IloHsTHe o BpegHOM BemiecTBE. TOKCHYHOCTh U
omacHOCTh BemiectBa. llonstue no3el. KpuBbie «ao3a-3¢dext». Bumbl TOKCHYECKHX 1103 U
koHueHtpauuii. Ilopor Bpemnoro peictBus. Ilonsarue IIJAK. TonepantHocTh. I[loHsTHE
romeocraza. Knaccudukauus orpasnenuii. Octpoe u XxpoHudeckoe oTpaBieHue. OTHaneHHbIE
MOCIIEACTBUS.

2. JleiicTBHe TOKCHYHBIX BemecTB Ha opranu3Mm. OCHOBHBIE IYTH TOCTYILICHUS
TOKCHYHBIX BellecTB B opraHu3M. Kmaccudukanuss TOKCHYHBIX BEIIECTB MO JCHCTBUIO Ha
OpraHusM, N0 H30UPATENBHOM TOKCHYHOCTH. OQPGEKThl MpH IIOBTOPHOM  BBEICHMH.
KomOuHMpoBaHHasi TOKCHYHOCTb. MOJEKYJISIPHbIE MEXaHU3MbI JIEHCTBUS TOKCUYHBIX BEILIECTB.
ATOHHCTHI M QHTaTOHHUCTHI perenTopoB. [IpruMepsl TOKCUKAaHTOB-arOHUCTOB M AHTATOHHUCTOB, MX
MUIIEHU U 3P DHEKTHI.

3. Jerokcukauusa U aHTUAOTHI. Ilepuoapl orpaBieHus. OOmMEe MPUHIMITB JICUCHUS
oTpaBieHU. CTUMYNSUMUS €CTECTBEHHOM JI€TOKCUKAlMU. VICKyCCTBEHHasi JAETOKCHUKALIMS
opraam3ma. [Ipumenenmne antuaoToB. Kimaccudukammst aHTU0TOB ¥ IPUMEDPHI.

4. IllpuMepbl TOKCHYECKOTO JelCTBUA BellecTB. TOKCHMYECKOE JEHCTBHE HEKOTOPHIX
BEIECTB HEOPraHMYECKOTO MPOUCXOKIEHUS: MOHOOKCHU]I YIJIEpOJa, OKCHABI a30Ta, OKCHIbI
Cepbl, KHUCIOTHl M IIEN04H, (TOp, MBIIIbSIK, TSDKEIble MeTaulbl. TOKcHMYecKkoe elcTBHe
HEKOTOPBIX  OpPraHMYEeCKUX BEHIECTB. OJHOATOMHBIE CHOUPTHI W  TJUKOIHU, AalleTOH,
dbochopoprannueckue NeCTUIIbI, KOQPeruH, HUKOTHH. TOKCHHBI OJIeTHOM MOTaHKH U MyXOMOpa.
TOKCHHBI 3M€H U CKOPITUOHOB.

5. IlonsiTe M 3a7a4d HAHOTOKCHUKOJOTUM. VcTropusi HaHOTOKCHMKOJOTHUU. [Iprmepbl
OCTPOTO U XPOHHYECKOTO JEUCTBUS BhICOKoaucnepcHou mbuti. O630p ['tonTepa O6epaopcTepa
«HaHOTOKCHKOJIOTHS: HOBas NUCUUIUIMHA, BO3HUKAIONIAS M3 M3YUEHUS YaCTHUI[ CBEPXMaJOro
pasMepa». Pacnipenenenue 4acTull Ipu WHTAAIWU. BiusiHre pazmepa u (opMbl HAHOYACTHUIL —
npumepbl. OCOOEHHOCTH ACHCTBUS YaCTUI B HAHOPa3MEPHOM COCTOSIHUU. OpraHbl-MUIIIEHH IS
HaHouactur. OIlleHKa pucKa TpU BO3JICHCTBUU HaHOMarepwanoB. OrpaHudeHus Ha
UCIIOJIb30BaHNE HaHOMaTepHasioB. MeTonbl olleHKH 0e30macHOCTH HaHoMaTepuaioB. CpencTa
3aIIUTHI IPH pabOTe C HAHOMATEPUATAMH.

6. IlpuMepbl TOKCHYECKOr0 [eiicTBUSI HAHO4YaCTUIl. TOKCHYECKOE JeHCTBHE
HAHOYACTHI] METAIJIOB, YTJEPOAHBIX HAHOYACTHI], OKCHJHBIX HAHOYACTHUI], MOJUMEPHBIX
HAHOYACTHII.

4. 00beM y4eOHOH JUCHHILIMHBI

Bunbr yue6HOM paboThI B 3ayerHBIX B akazmem.
eIMHUIIAX Jacax
Oo6mas TpyA0eMKOCTh TUCHHUILJIHHBI IO Y4e0HOMY IJIaHy 3,0 108
AYAUTOPHBIE 3aHATHUS: 1,33 48
Jlexru (JIek) 0,89 32
[Mpaktuyeckue 3ausatus ([13) 0,44 16
JlaGopaTopHbie pabOTHI - -
CamocrosiTesbHas padora (CP): 1,67 60
Buj koHTpoIs: 3a4eT / IK3aMeH 0,0 3ayer
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Bunst yueOHoI paboThI B 3aueTHbIX B actpon.
eIMHHIIAX Jacax
O0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 3,0 81
AYAUTOPHBIE 3aHATHUS: 1,33 36
Jextuu (JIek) 0,89 24
[Mpaktruyeckue 3ausatus ([13) 0,44 12
JlaGopaTopHbie pabOTHI - -
CamocrosiTesbHas padora (CP): 1,67 45
Bu KoHTpoIsA: 3a4eT / IK3aMeH 0,0 3ayer

AHHOTanua padoyeil NPOrpaMMbl JUCHHUILIMHBI
«MarHuTHble HaHoMaTepuaab» (61.B.JIB.8.1)

1. leab AUCHMILUINHBI - GOPMUPOBAHUE y CTYICHTOB KOMIUIEKCHOTO MPEICTABICHUS O
BO3MOXHOCTSIX TEPMHUYECKOTO aHAIIN3a JJIsl MCCIICIOBAaHNS HAHOMATEPHAJIOB.

2. B pe3yabTtare wu3yYyeHHs IUCHMUIUVIMHBI O0y4YyaluIWiicsi MO mporpamme
0akaJiaBpUaTa J10JIKeH:

Obnaoams cnenyromumu oouiekynbTypusiMu (OK), oGmienpodeccuonansuasiMu (OITK)
u npodeccuonanpubiMu (ITK) koMIeTeHITUAMI:

CIOCOOHOCTBIO HCTOIH30BaTh Ha MPAKTHKE COBPEMEHHBIC IMPEACTABICHUS O BIUSHUU
MHUKPO- M HaHO-CTPYKTYphl Ha CBOMCTBa MaTEpHajOB, WX B3aUMOJCHCTBUHM C OKPYKAIOIIEH
CpezoH, moJisiMu, yactuiiamu 1 usiaydenusimu ([1K-6);

CTIIOCOOHOCTBIO TIPUMEHSTh 3HAHHSI 00 OCHOBHBIX THUIIAX COBPEMEHHBIX HEOPTaHWYCCKHX
U OpraHMYeCKUX MaTepuasoB, MPUHIMIAX BHIOOpPAa MaTepUANOB Ui 3aJaHHBIX YCIOBUUN
JKCIUTyaTallid C YYEeTOM TpPEOOBAaHWI TEXHOJOTHYHOCTH, JKOHOMHYHOCTH, HAJIC)KHOCTH H
JOJITOBEYHOCTH, OKOJOTMYECKUX IMOCIEACTBHI WX TPUMEHEHUS TMpH MPOSKTUPOBAHUU
BBICOKOTEXHOJIOTHYHBIX TporieccoB ([TK-11);

3Hamb.

- THIIBI MarHUTHOTO YIOPSAOYEHUS W KIACCH(PHUKAINI0O MarHUTOYMOPSIOYCHHBIX
MaTepuasoB;

- OCHOBHBIE XapaKTePUCTUKH (eppo- U (heppUMarHUTHBIX MaTepPHaJOB;

- CBsI3b MaKpPOCKONHMYECKUX MATrHUTHBIX XapaKTePUCTHK C BHYTPEHHEH CTPYKTYpOi
MaTepHana;

- CYNIECTBYIOIIME W  TEPCHEKTUBHBIE  O0JACTH  MPUMEHEHHS  MarHUTHBIX
HaHOMAaTePHAaJIOB;

- CIOCOOBI TOMYYEHHUsI OCHOBHBIX THUIIOB MarHMTHBIX HAHOMATEPHAIOB M OCOOEHHOCTH
BBIOOpA METO/1a JIsl 00eCIeueHUs TPEOyEeMbIX MAarHUTHBIX CBOMCTB,;

ymemb:

- TEOpPETHYECKH OIICHWBAaTh MAarHUTHBIC XapaKTePHUCTUKH HOBBIX  Qeppo- U
(beppuMarHUTHBIX MaTEPUaIOB OCHOBHBIX KIIACCOB,

- TPOU3BOANTH OOOCHOBAaHHBIH BBIOOP COCTaBa, CTPYKTYPHI M CIOCO0a TMOTydeHH
MarHUTHBIX HAHOMATEPHUAIIOB JIJIsi KOHKPETHBIX 00JIacTei MPUMEHEHNS,

- TMPOBOAWUTH AHAIU3 MArHUTOMETPUYECKUX HWCCICIOBAHUH W COIMOCTABICHUE WX
PE3YNIBTaTOB C COCTABOM U CTPYKTYPOU HCCIETOBAaHHBIX MATHUTHBIX HAHOMATEPHAJIOB,;

- TPHUMEHATh TEOPETHUECKUE 3HAHMSA B OOJIACTH MarHeTU3Ma HAHOMATEPUAIOB JIJIS
pElIeHUsT HWCCIIEeNOBATeNbCKUX M MPUKIANHBIX 3a7a4, B TOM YHCI€ B OONACTH HAyKd O
HaHOMaTepHajiax U HAHOTEXHOJIOTHH.

enademy.

- HaBBIKAMH TIOJTYYCHHSI OCHOBHBIX KJIACCOB MAarHUTHBIX HAHOMATEPHAJIOB;

- METOJOJIOTUYECKUMU TMOJXO0/IaMU U HABBIKAMH BBISIBIICHUS B3aWMOCBSI3€H CTPYKTYPHI,
CBOWCTB M TEXHOJIOTUH TTOJTyYEHHS] MArHUTHBIX HAHOMAaTEPHAJIOB,;

121




- HaBBIKAMHM OCBOCHHUSI M MPUMEHEHHUS HOBBIX METOJOB MCCIEIOBAaHUS MarHUTHBIX
CBOWCTB HAHOMATEPHUAJIOB.

3. KpaTtkoe cofep:kaHue I CHUITUHBI

Mopayasb 1. OcHOBbI MarHeTH3Ma U TEOPUH MATHUTHOTI'O YIIOPSIA0YeHHUS

OcHoBbl MarHeroxumuu. OcHoBHbIe TmOHATHA. Kiaccudukanus BemeCTB 10
OTHOLLIEHHIO K MarHUTHOMY oito. Kitaccnueckue u KBaHTOBO-MEXaHUYECKHE TPAKTOBKH JlMa- U
napamarHetusma. 3akoH Kropu-Belicca. CnuHOBBI M OpOWUTANbHBI MarHUTHBIE MOMEHTBI.
OpOuransHoe BeIpoXkaeHue. [lapamarnetusm coeaunenuii d- u f-amemeHToB, mapamMaraeTusm
AJIEKTPOHOB ITPOBOJUMOCTH.

MarnuTHoe ynopsiiodeHue B Martepuanax. OOMeHHOe B3aumojeicTBue. Mojenb
laiizen6epra-Zlupaka-Ban-®nexka. Mexanusmbl 0OMeHBI, TUIBI 0OMEHa, MPUMEPhl OOMEHHBIX
KjlactepoB. Tumel MarHUTHOrO ynopsiaoueHus. CHOHTaHHAsh HaMarHWYEHHOCTb. MarHuTHbBIN
MOMEHT B (eppo- u (peppumarneTukax. [IpencraBieHuss Teopur MoJIeKyIsipHOTO 1o Beiicca.
TemnepaTypHble 3aBUCUMOCTH MarHUTHOW BocnpuuMduBocTU. DeppumarHeTMku — GeppuThI
mmuHenu, Teopus Heenst, hepputhl rpaHathl, rekcaroHalibHbIE (PEPPUTHI.

MarHuTHasi aHM30TPONUS M MATHMTOCTPUKUMA. CBA3b CTPYKTYpbl MarHUTHBIX
XapaKTepUCTUK MaTepuana. MarHUTOKPUCTAIMYECKass aHU30TPOIUs, OOMEHHAash MarHWTHas
AQHU30TPONUS U aHU30Tpomnus (HopMbl. MarHUTOyNpyroe B3auMOJEHCTBUE, MAarHUTOCTPUKLIUA.
MaraurocTaTiuueckass dHeprus, pasMarHnuuBatomee mnone. Cnabeiii  (eppomMarHeTusm.
[Ibe30MarHUTHBIA 1 MarHUTORJICKTPUUECKHUH dPEKT.

MoayJib 2. Tunbl MATHUTHBIX HAHOMATEPHAJIOB U 00JI1aCTH UX MPUMEHEHUsI

/loMeHHasi CTPYKTypa M IHpoueccbl HaAMarHM4YMBaHusl. JloMeHHas CTpyKTypa,
rpaHUIBl JIOMEHOB. MarHeroconpoTuBieHue. (OCHOBHbIE BHJIBI MAarHUTHBIX MaTEepUAJIOB.
JloMeHHast CTPYKTypa OJTHOOCHBIX (heppOMarHeTUKOB. J[BH>KeHHE TOMEHHOM cTeHKH. JlnHaMuKa
MarHUTHBIX JOMEHOB. [Iporiecc HamMarHWYMBaHUS, CTAOWIM3AlUS MArHUTHOTO COCTOSHUS U
nuHamudeckue >Q¢exTsl mporecca HamarHuduBaHUS. OCHOBHBIE THIIBI MarHUTOTBEPIBIX U
MarHUTOMSITKUX MAaTE€pUajoB, U MX JUCIEPCHBIE COCTOSIHUS, CPABHUTEIIbHBIE XapaKTEPUCTUKH,
CIocoObl OTyYeHUs!, B3aUMOCBSI3U COCTaB-CTPYKTYpa-CBOICTBA.

OcCHOBHbBIE THIBI MATHUTHBIX HAHOMATEPHUAJOB M OCOOEHHOCTH WX MATHMTHBIX
cBoMcTB. BimsHue pasmepa dYacTUll Ha MarHuTHbIE CBOWCTBA. OCHOBHBIE TNapaMETpHI,
3aBUCAIINE OT pa3MepHOro 3pdexra. i3MeHeHre KOAPIUTUBHOM CHUIIBI C YMEHBLICHUEM pa3Mepa
yacTUIlbl. BHYTpeHHUI W BHENIHHI CyreprapamMarHeTusM. Temmeparypa OJokupoBkH. OreHka
pa3MepoB HAHOYACTHI] MO JAaHHBIM MAarHUTHOM BOCHPUUMYHMBOCTH. MarHuUTHBIE CBOWMCTBa
AQHU30TPOMHBIX HAHOYACTHUI. Y CTPOMCTBA 3aMMCH, XpaHEHHS U TpeoOpa3oBaHus HHPOpMALIUK Ha
OCHOBEe  (heppOMarHeTMKoB. Marepuansl C  KOJUJIOCAIBHBIM ~ MarHeTOCONPOTUBIICHUEM.
MaruuToakTUBHbBIE HAHOKOMIIO3UTBI W MaTepUalbl JUIsi MAarHATHOW 3amuch. MarHutHsle
CEHCOpbl. MarHMTOONTUYECKUE YCTPOUCTBA. Y CTPOMCTBA CIMHTPOHUKU. MaruuTokanopudyeckue
MaTepuaibl ¥, OCOOEHHOCTH KPUCTANIMYECKOW CTPYKTYpbl, METOJOB IMOJyYe€HUS U IMYTH
MPaKTUYECKOr0 UCTOIb30BaHMI. MarHUTHbIE HAaHOMATEPUAIIbl B MEAUIMHE.

MarnutHbie KUAKOCTH. OCHOBHBIE XapaKTEPUCTUKU TUCIEPCUNA MAarHUTHBIX YacCTHILL.
VcioBuss yCTOMYMBOCTHM MArHUTHBIX JKUAKOCTEH. [loBeaeHMe MarHMTHOM JKUIKOCTH B
HEOJIHOPOJIHOM MAarHUTHOM I0JI€, OCHOBBI (epporuapoanHamMuku. [loBeneHre MarHUTHBIX U
HEMAarHUTHBIX YaCTUIl B MarHUTHOM >KUJIKOCTU B MAarHUTHOM IIOJIe. MAarHUTHAs JIEBUTAIUsl U
pa3zieneHne MaTepuaioB MO IUIOTHOCTU. OCHOBHBIE TNPUMEHEHHS MAarHUTHBIX KUAKOCTEH:
MarHuTHas cenaparus, MarHUTOKHUJIKOCTHBIE YIUIOTHEHHS, MarHUTOXXHUIKOCTHbBIE
aMOPTHU3aTOPHI U IeMIIEPHI.

Moayas 3. B3aumopaeiicTBHe HAHOMATEPHAJIOB € JIEKTPOMATHUTHBIMHM MOJISIMH U
MeTO/IbI MCCICAOBAHUSA

MarHuTHble Pe30HAHChl M HWHAYNHPOBAHHbIE MATHMUTHBIM I0JIeM MATHMTHBbIE
(¢azosbie nepexoanl. HayMpOBaHHBIE MATHUTHBIM TIOJIEM CHUH-OPUEHTALMOHHBIE IEPEXOBI.
WunymupoBaHHble  MAarHUTHBIM — [OJIEM  HEKOJUIMHEAPHBIE  MAarHUTHBIE  CTPYKTYpbl B
dbeppumarnetukax. OCHOBBI TEOPHH MAarHUTHBIX PE30HAHCOB. DEeppOMArHUTHBIA PE30OHAHC.
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@®eppUMarHuTHBIA pe3oHaHC. AHTHU(EPPOMAarHUTHBIA pe30HaHC. BnusHuE CTPYKTYpBl U
MarHUTHBIX CBOMCTB MaTepraja Ha pe30HAHCHYIO YaCTOTY MPU €CTECTBEHHOM (peppOMarHUTHOM
pesonance. [Ipumenenue deppo- u GpeppruMarHUTHBIX HAHOYACTUIL JUISI CO3aHUS MATEPUAIOB H
MOKPBITUA CO CHWXEHHOW pPaJM0-3aMETHOCTBIO. SII€pHBIA MAarHUTHBIM PE30HAHC — OCHOBBI
METOJIa, CIUH-CIIMHOBAasE W CIIMH-PEIIeTOYHAsi penakcanus, npuHuunel SIMP-tomorpaduu u
WCITOJIb30BAaHNE HAHOYACTHI] B KAUECTBE KOHTPACTHBIX ar€HTOB.

Hanomartepuajbsl g MardiuTHoi 3anucu wuHpopmanuu. HaHomarepuaisi,
UCIOJIb3YEMbIe B HOCUTENSIX MH(OPMALIMK BHIYMCIUTENBHON TEXHUKH. DBOJIOLUS MOAXOA0B U
COBPEMEHHBIE BO3MO>KHOCTH MOBBIIIEHUS TUDIOTHOCTH MAarHUTHOM 3aIUCH.

Metoabl wucc/eI0BaHMA MArHUTHBIX HaHOMAaTepHaJoB. MeToabl HU3MEpEHUS
MarHUTHOM BocpuUMYHMBOCTU. MeTon ['yu, Becel @apanes, Bubpomarneromerp, CKBUJI-
MarHeToMeTp, WHIYKTUBHBIE H3MepeHus. llpuHuunel wu3MepeHui, craHgaptel, oOpaboTka
JAHHBIX H3MepeHuil. MeccOayspoBcKast CHEKTPOCKOIHUS — TEOPETUUYECKHE OCHOBBI METOJa,
MIPUHITUIIBI YCTPOMCTBA MPpUOOPOB, 00padOTKa U MHTEPIPETALMS JAHHBIX U3MEPEHUN.

4. 00beM y4eOHOH JUCHHILIMHBI

Bunbt yueOHO pabOThI B 3auerHBIX B akamem.
eIMHUIIAX qacax
Oo0mas TPyA0eMKOCTh TUCHHUIJIMHBI 10 Y4eOHOMY MJIAHY 3,0 108
AYAUTOPHBIE 3aHATHUS: 1,33 48
Jextuu (JIek) 0,44 32
[Mpaktuyeckue 3ausatus ([13) 0,89 16
JlaGopaTopHbie pabOThI - -
CamocrosiTesbHas padora (CP): 1,67 60
Buj KoHTpoIsA: 3a4eT / IK3aMeH 0,0 3ayer
Bunbr yue6HOM paboTh B 3auernbIx B actpon.
CIMHUIIAX Jacax
O01masi TPYA0eMKOCTh THCIUTIMHBI 110 Y4eOHOMY TJIAHY 3,0 81
AYIUTOpPHBIE 3aHATHUS: 1,33 36
Jlexrmn (JIek) 0,44 24
[Mpaktuyeckue 3ausatus (I13) 0,89 12
JlaGopaTopHbie pabOTHI - -
CamocrosiTesbHas padora (CP): 1,67 45
Buj koHTpoIs: 3a4eT / 3K3aMeH 0,0 3ayer

AHHOTanuA padoyeil MPOrpaMmbl AUCHUNIMHBI
«OcHoBbl kpucTaiorpadpun» (61.B./1B.8.2)

1. Heab gAucHUNJIMHBL TTpHOOpETEHNE 3HAHUH, YMEHHUI U (HOPMUPOBAHNE KOMIIETEHIIUN
B 00JaCTH TEOPUU M TMPAKTUKUA HUCIOIH30BAHUS KPHCTALIOTpaduu M CMEXKHBIX JTUCIUTUINH,
OPUMEHEHUS  KpUCTaUlorpaduyecKuX 3HaHWM [  HANpaBJIEHHOTO  MPOEKTUPOBAHUS
HAHOMAaTEPHAJIOB.

2. B pe3yabrare wu3yYeHHs AUCHUIJIMHBI oOyyawinuiicss mno mnporpamme
0akajaBpHaTa q0JIKEH:

Obnadams cnenyrommumu o6mmexyasTypabiME (OK), obrenpodeccronansubivu (OITK)
u npodeccuonanbHbivu ([1K) komnereHImsMI:

CIOCOOHOCTBIO HCMOJIb30BaTh Ha MPAKTHKE COBPEMEHHBIE IMPEICTaBICHUS O BIHUSHUU
MUKpPO- U HAHO-CTPYKTYpbl Ha CBOMCTBA MAaTEpHUANIOB, UX B3aMMOJEHUCTBUM C OKpYXKarollen
Cpezoi, moyisiMu, yactutiamu u usiaydenusmu ([TIK-6);

CIIOCOOHOCTBIO IPUMEHSTH 3HAHUS 00 OCHOBHBIX THUIAX COBPEMEHHBIX HEOPTaHUYECKHX
U OpraHMYeCcKUX MaTepuasoB, MPUHIMIAX BHIOOpa MaTepUaloOB Ui 3aJaHHBIX YCJIOBUUN

123




OKCIUTyaTallM C Y4eTOM TpeOOBaHMN TEXHOJIOTMYHOCTH, 3KOHOMHUYHOCTH, HAJSKHOCTU U
JIOJITOBEYHOCTH, JKOJIOTMYECKUX IIOCIEACTBUM HMX NPUMEHEHUS MpPU IPOECKTUPOBAHUU
BBICOKOTEXHOJIOTHYHbBIX TporieccoB ([TK-11);

3Hamb.

COBPEMEHHOE COCTOSIHUE€ U TIepCIEeKTHBHbIE HampasieHus pabor B  oOxactu
Kpuctamiorpaduu,

METOABI NPEACTABICHUS CUMMETPHUECKUX OIepalnuii 1 0COOCHHOCTH B3aUMOJICHCTBUS
3JIEMEHTOB CUMMETPUH;

CIIOCOOBI 337]aHUs Y3JI0B, PSIIOB U TUIOCKOCTEH KPUCTAUTMYECKON PEIIETKH;

THUIIBI MPOCTPAHCTBEHHBIX PEIIETOK, CIIOCOOBI MOCTPOEHUS IpaUKOB MPOCTPAHCTBEHHBIX
CpYIIII;

CBs3b (POPMBI KPUCTAUIOB C HMX CTPYKTYpOol U cmocoObl ympaBieHus (Gopmoit
KpPUCTAJIJIIOB.

ymemy:

NPEJCTABIATh CHUMMETPUYECKHE OIEpaluu, CTPOUTHh IpaduKd NPOCTPAHCTBEHHBIX U
TOYEUYHBIX IPYII CHMMETPHH;

3alaBaTb MHACKCHl Y3JI0B, pAJOB M IUIOCKOCTEH KPUCTAUIMYECKOW PEIIETKH,
OCYIIECTBIISITH IPE0OpPa30BaHUsI UHACKCOB;

IIPOBOAUTH AHAIM3 PE3YJbTATOB HSKCIEPUMEHTAIBHBIX MCCIEAOBAHUN CTPYKTYpPBI
KPUCTAJUIMYECKUX MAaTEPUATIOB, B TOM YMCJIE HAHOMATEPHUAJIOB,;

¢dopmynupoBate TpeOOBaHUS K (popMe KPUCTAUIOB M YCIOBHUSM HMX OOpa30BaHUS IS
JOCTIOKEHHS TpeOyeMBbIX (DHU3NYECKUX CBOMCTB MaTepuala,

NPOBOJUTH AaHAIM3 HAYYHO-TEXHUYECKOH HH(OpMaIuy, 3arparuBaromeil mnpobdiemy
NPUMEHEHUS KpUCTAIIIOrpauueckux 3HAHUN K pa3paboTKe HOBBIX M TMEPCHEKTUBHBIX
HaHOMAaTEepHaJIoB,;

MPUMEHSTh TEOPETHUECKUE 3HAHUS KpUCTAIIorpaduu Asisi pelieHns UCCae10BaTeNbCKUX
U MPUKJIATHBIX 33724, B TOM YHCJIe B 00JaCTH HAyKH O HAaHOMaTepHaiaX ¥ HAaHOTEXHOJIOTHH.

enadems:

HaBBIKAMU HCIOJB30BaHUS KpUCTauIorpaduueckoro Qopmanusma JUisi ONUCAHUSA
peanbHOMN CTPYKTYpPBI KPUCTAILIOB,;

HaBBIKAMU PabOTHl C HAYYHO-TEXHUUYECKOU, CIIPABOYHOM JTUTEPATYpO U 3JIEKTPOHHBIMU
pecypcamu, 3aTparuBaloUMMH (yHIAMEHTAJIbHbIE M TMPAKTUYECKUE AaCleKThl MPUMEHEHHUS
KpUCTaIOrpaduu ¥ CMEXHBIX JAUCIUILINH;

METOAOJOTHYECKMMHU MOJIXOJaMHU W HAaBBIKAMM BBISBICHHUS B3aMMOCBSI3€M CTPYKTYpHI,
CBOMCTB ¥ TEXHOJOIMM IIOJYyYEHUS KPUCTALIMYECKMX MAaTepuajioB, B TOM 4YHCIIE
HaHOMAaTEpHUAaJIOB;

HAaBbIKAMU OCBOEHHUS M IPUMEHEHHUS HOBBIX METOJIOB MCCIEIOBAHMUSI BHYTPEHHEIO
CTPOEHHUSI KPUCTANINYECKUX MATEPHAIIOB.

3. KpaTkoe coep:kaHue IMCUUIIUHBI

OcHoBHbIe OHATUA KpucTaiorpaduu. [lpoenupoBanue kpucrauioB. [Ipenmer u
3aJaun Kpuctayuiorpaguu Kak Hayk, CyOaMCUMIUIMHBI KpucTayiorpadpuu U e€ CBs3b C
IpyruMu obsacTsMu HaydHoro 3HaHus. Mcropus passutus kpuctamiorpaduu. CoBpeMeHHOE
COCTOSIHUE, MPOOJIEMBI U TMEPCIEKTUBBI PAa3BUTUS KPUCTALIOIPAUN U CMEKHBIX JUCIUILIUH.
Kpucrann u ero cBoiictBa. 3HaueHHUE W 3aJladyu KpUCTaUIOrpaduy B MPUMEHEHUH K HAayKaM O
HaHOMaTepHajaX U HaHOTEXHOJOTWU.Buabl mpoekuuii, HCIob3yeMble B KpUCTaJuIorpaguu, ux
noctpoenue. [IpenmMyiiecTBa U HeIOCTaTKU CIIOCOOOB MPOECIIUPOBAHUS.

CuMMeTpusi KPHCTAJUIOB. DJIEMEHTHI U ONEpalid CUMMETPUH. DJIEMEHTHl CUMMETPUHN
MEePBOTO poja. DIEMEHTHl CUMMETPUH BTOpOTo poaa. CiioxHbie ocu cummeTpur. O003HaueHNE
3NIeMeHTOB ~ cuMMeTpuu.  CrocoObl  TMpencTaBICHHs ~ CUMMETPHUYECKHUX  OMEpaIuii.
B3anmoneiicTBre 3JIEMEHTOB CHMMETPHUH; OCEBasi TeopeMa Jujepa.

DJIeMeHTBhI TEOPHUM I'PYNI M TOYeYHble IPYNIIbI CHMMETPHH. ['pynIoBble aKCHOMBI,
noctpoeHre Tabauibl (kBagpara) Keinmn, rpymmoBsie CBOWCTBA. BBIBOA TOUYEUHBIX TPYIIII
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cumMmerpur. OOO3HAaYeHHWE TOUYEYHBIX T'PYNI CUMMETpuu B cuMBosnke bpase, llIsHdmnuca u
I'epmana-Morena. KoopnunatHele cuctembl B Kpuctauiorpaduu. Kateropum W CHHTOHUU
KPUCTAJIJIOB. Y CTAHOBKA KPUCTAJIIOB.

Metoabpl Kpuctauiorpapuyeckoro MHAUUMPOBAHUA. HIEKCHI U CHUMBOJIBI Y3JIOB,
pébep u rtuiockocted (rpaneii) kpucrawwioB. [lapamerper Belicca um cumBoabsl Mwuniepa.
YeThIpeXUHACKCOBbIE OCH TEKCaroHaJbHOW CHHTOHUU, WHICKCH bpaBe; CHMBOJBI pedep
reKCaroHaJbHbIX KPUCTANIOB. ENMHNYHASA IpaHb B KpUCTaJlJIaX Pa3HbIX CUHTOHHMM. 3aKOH 30H.

IIpocThie popMbl KPUCTANIOB M KOMOMHAUMHU NpocThbIX ¢opm. IIpocteie popmbl B
KJaccax C eIMHUYHBIM HampasieHueM. Ilpocteie ¢opmbl B Kiaccax 0e3 eIMHUYHBIX
HamnpasyieHu. OCHOBbI TOHUOMETPHH.

OcHOBHBIE 3JIEMEHTbI POCTAa KpHUCTANIOB. [lpuunMHbl © yciaoBus 0Opa30BaHUS
KpUCTAJJIOB. MexaHu3Mbl pocta KpuctawioB. DakTopsl, BIUSIONME Ha OOJMK KPHUCTAJLIOB.
Mopdodonoruueckue 0COOSHHOCTH pealbHBIX KPUCTAJUIOB. CKYJIBNTYpa TpaHell KpucTaiia,
¢dbopMBI pocTa KPUCTAIUIOB, CPOCTKU KPUCTANIOB, CHMMETPHs 1BOMHUKOB. KpaTkue cBeneHus o
crioco0ax BBIpAIIMBaHMs KPUCTAUIOB M YNPABJICHUS MX BHEIIHUM OOJIMKOM B MPHIIOKEHUH K
HaHOMaTepHaJlaM.

CuMMeTpusi KpPHCTAJUIMYECKOH CTPYKTYpbI. [IpocTpaHcTBeHHast pelmiérka, s4yeiku
bpase. OTKpbITBIE 31€MEHTB CUMMETPUU. OTKPBITBIE 3JIEMEHTHl CUMMETPUU: BUHTOBBIE OCH,
IUIOCKOCTH CKOJIB3SILEr0 OTpakeHUs. B3auMonelcTBHE 3aKpBITBIX U OTKPBITHIX 3JIEMEHTOB
cummetrpuu.  [IpocTpaHCTBeHHBIE  TpyHIbl  CUMMETPUHM;  OOO3HAaYeHHE U BBIBOJ
IPOCTPAHCTBEHHBIX IpymnI cuMMmeTpud. Iloctpoenne rpaukoB mpocTpaHCTBEHHBIX PYIIIL.

OcHoBbl KpucTaLIOXUMHUU. KOOpIMHALIMOHHBIE YKCIa, KOOPAUHALMOHHBIE MTOJIUAPHI,
qrcao GOpMYIbHBIX €IUHMI. THUITBI XUMHYECKOU CBSA3M B KpucTayuiax. [lnoTHelme mapoBble
YIAKOBKM B KpHUCTauiax. M30CTpyKTypHOCTh, M30TUNHUS, rerepoThnus. OCHOBHBIE KAaTErOpUH
KPUCTAIOXUMHU: MOPHOTPOIHS, TOTUMOPPHU3M, TOTUTUIINS, ©30MOPHU3M.

Pdu3nyecKkue CBOMCTBA KPHUCTAUIOB H MeETOAbl HMCCICAOBAHUS BHYTPEHHEro
CTpPOeHHMs KpPUCTAJLI0B. CKalsipHblE, BEKTOPHBIE U TEH30pHbIE CBOMCTBAa. CBSI3b ONTHUYECKHX,
3JIEKTPUYECKUX M MAarHUTHBIX CBOMCTB CO CTPYKTYpOW Kpucramia. MeToasl HCCIIEeOBaHUS
CTPYKTYpPBI KpHCTaIIOB. u(pakiMOHHBIE U CHEKTPOCKOIMUYECKHE METOABI B MPUJIIOKEHUU K
MCCJIEI0BAHUIO HAHOMATEPHUAIIOB.

4. 00beM y4eOHOH JUCHUILIMHBI

Bunbr yue6HOM paboThI B 3ayerHBIX B akazmem.
eIMHUIIAX Jacax
Oo0mas TpyA0eMKOCTh TUCHHUIJIMHBI 10 Y4eOHOMY MJIaAHY 3,0 108
AYAUTOPHBIE 3aHATHUS: 1,33 48
Jlexruu (JIek) 0,89 32
[Mpaktuyeckue 3ausatus (I13) 0,44 16
JlaGopaTopHble pabOTHI - -
CamocrosiTesbHas padora (CP): 1,67 60
Buj koHTpoas: 3aueT / IK3aMeH 0,0 3ayer
Bunpr yue6HOM paboTh B 3auernbIX B actpon.
eIMHUIIAX Jacax
O0uIast TPy10eMKOCTh THCHHILUIMHBI 10 Y4eOHOMY IUIAHY 3,0 81
AYIUTOpPHBbIE 3aHATHUS: 1,33 36
Jlexrn (JIek) 0,89 24
IMpaktuueckue 3ansarus (I13) 0,44 12
JlaGopaTopHbie paboTHI - -
CamocrosiTesbHas padora (CP): 1,67 45
Buj koHTpoIs: 3a4eT / IK3aMeH 0,0 3ayer
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AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIHMHBI
«Texnuka HayuHoro nepesoaa» (61.B./IB.9.1)

1enp AUCHUNIMHBI - TPHOOpPETEHUE OOYYAONIUMUCS OOIIeH, KOMMYHUKATUBHON W
npoecCHOHATBPHON KOMIIETEHIIMH, YpPOBEHb KOTOPBIX Ha OTAEIBHBIX JTanax s3bIKOBOU
MOJITOTOBKH TO3BOJISICT BBHIMOJHATH Pa3IHMYHBIe BUABI MPO(ECCHOHAIBHO OPUEHTHPOBAHHOTO
IepEeBO/Ia B MPOU3BOJICTBEHHON U HAYYHOU JAEATEIIBHOCTH.

2. B pe3yabrare wu3y4YeHHs AUCHUIVIMHBI oOyyawinuiicss mo mnporpamme
0akajaBpHaTa qOJIKEH:

Ob6naoams caenyromumu oomekynpTypubiMu (OK), ob6mienpodeccronansuasiMu (OITK)
u npodeccuonanbibivu ([1K) komMmnereHImsMI:

CIIOCOOHOCThI0 K KOMMYHHMKAIIUM B YCTHOW M NHChMEHHOH (hopMax Ha PYCCKOM U
WHOCTPAHHOM  sI3BIKAX JUIA  pEIICHUs 3alad  MEKIMYHOCTHOTO U MEXKYIBTYPHOTO
B3aumoeiicteus (OK-5);

CIIOCOOHOCTBIO OCYLIECTBIATh COOpP MAHHBIX, H3y4yaTh, aHAJIU3UPOBaTh U 0000IIATh
HAYYHO-TEXHHYECKYI0O  HMH(OpMAlMio 10 TEMaTUKEe  WCCIEAOBaHUs, pa3paboTke u
UCIIONIb30BAHUIO TEXHUYECKON JOKYMEHTAI[MM, OCHOBHBIM HOPMATHUBHBIM JIOKYMEHTAM II0
BOMPOCAaM HWHTEIUICKTYaIbHOW COOCTBEHHOCTH, TOJTOTOBKE JOKYMEHTOB K ITaTEHTOBAHHMIO,
oopmiienuto Hoy-xay (I1K-2);

3HamMb.

- OCHOBHBIE CTIOCOOBI TOCTHKEHUSI YKBUBAJICHTHOCTH B TIEPEBOJIC;

- OCHOBHBIE TIPUEMBI TIEPEBO/IA;

SI3BIKOBYIO HOPMY M OCHOBHBIE (DYHKIIHH SI3bIKA KaK CHCTEMBI,

- JIOCTaTOYHOE /ISl BBIMOJIHEHUS TIEPeBOJa KOJUYECTBO JICKCHUECKUX CIUHHII,
(b pa3eonoru3MoB, B TOM YHCIIE COIUATBHBIX TEPMUHOB U JJMHTBOCTPAHOBEAUECKUX PEANTHIA;

ymemb:

- IPUMEHSATH OCHOBHBIC TIPUEMEI IEPEBOIA;

- OCYIIECTBIISATh TMHUCHBMEHHBI TEPEeBON C COONIIOJCHHEM HOPM JIEKCHYECKOMH
HKBHUBAJIEHTHOCTH, COOJIIOICHUEM TPAMMATHYECKHIX, CHHTAKCHYECKHUX M CTUIIMCTHYECKUX HOPM;

- 0OpPMIISITH TEKCT TIEPEBO/Ia B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

- OCYIIECTBISITh TEPEBOJ C COONIOJCHHEM HOPM JIEKCHYECKOH SKBUBAJICHTHOCTH,
COOJTIOJICHHEM TPaMMAaTHYECKHUX, CHHTAKCHYSCKUX M CTHIIMCTHYECKHX HOPM TEKCTa TepeBoja U
TEMIOPATHHBIX XapPAKTEPUCTUK UCXOTHOTO TEKCTA,

enadems:

- METOJUKOW TMPEeArnepeBOIYECKOr0 aHajau3a TEeKCTa, CIOCOOCTBYIOMICH TOYHOMY
BOCIIPHSITHIO UCXOHOTO BBICKa3bIBaHUS,

- METOAMKOW TOJTOTOBKM K BBIMOJTHEHHUIO TIEPEBOJA, BKIIOYAs TMOWUCK HHPOpPMAIUU B
CTIPAaBOYHOH, CIICITUAILHON JIUTEPATYPE U KOMITBIOTEPHBIX CETSIX;

- OCHOBAMH CHCTEMBI COKPAIIIEHHOW MEePEBOTIECKON 3aIUCH TIPH BBHITIOIHEHUH TTEPEBOIA,

- OCHOBHOU MHOSA3BIYHOW TEPMHUHOJIOTUEN CIIEUATIBHOCTH,

- OCHOBaMH pedepUpOBAHUS M AHHOTHPOBAHUS JIMTEPATYPHI 11O CIEIIHATEHOCTH.

3. Kpartkoe coiep:kaHue U CHUINIAHBI
Mooyne 1. [lepesoo npeonosicenuii ¢ udospemennvimu gpopmamu Indefinite, Continuous
1.1.CpaBHeHuEe TIOpsIKA CIIOB B aHTJIMMCKOM U PYCCKOM TpeioxkeHusx. [lepeBo mpocToro
MOBECTBOBATEIHLHOTO MPEATIOKEHUS HACTOSIIETO, OyIYIIEro U MpOIIE/IIeT0 BpeMEHH.
OCOOCHHOCTH TepeBOAa BOIPOCUTEIBHBIX M OTPHUIATENFHBIX MPEUIOKEHUH B Pa3IMIHBIX
BpEMCHaX.
1.2.TlepeBon npemioxennii Bo Bpemenax Indefinite, Continuousdtenue u mepeBo Mo Teme
"Xumus".

Mooyne 2. Ilepeod npeonoscenuti ¢ ucnonvzosanuem sudospemennvix gopm Perfect, Perfect
Continuous.
2.1.TlepeBox mpemiokenuii Bo BpeMmenax rpymn Perfect, Perfect
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Continuous YTBepaUTEIbHBIC, BOIPOCHTEIBHBIE W OTpULATENbHBIE (OpMbI). OCOOCHHOCTH

yrIOTpe6J'IeHI/I$I BCIIOMOT'aTCJIBbHBIX I'JIar0JIOB.

2.2.TlepeBop cTpagarenbHOTro 3anora. TpyaHbIe caydan mepeBoia CTPagaTeIbHOTO 3aJI0ra.
Urenne u mepeBoJ TEKCTOB mo TemMe "Hayka M Hay4yHble METOABI'. AKTHBU3AIMS JICKCUKH

MIPOYUTAHHBIX TEKCTOB.
2.3.1lepeBoa mpUIaTOYHBIX TPEITIOKECHHM.

[Ipuparounsle mojexKaue.

[IpunarouHbie cKkazyeMble.

[IpunaTounslie onpenenuTelbHbIE.

[TpunaTouHbie 00CTOATENLCTBEHHBIE, TPUIATOUHBIE JOTIOTHUTEIbHBIE.

2.4.Turbl yCIOBHBIX MPEIJIOKEHHUH, IpaBUiIa 1 0OCOOEHHOCTH UX MEPEBO/IA.
[IpakTrka nepeBoia Ha MpuUMeEpax TeKCToB 0 Xumuu, /.M. Menoeneese, Hayke u mexHoiocuu.
2.5.1lepeBop peATIOKEHHI C YI€TOM IIPpaBUila COTIacoBaHus BpeMeH. [Ipsimast u KocBeHHast

peub.

2.6.Pa3nuuHble BapuaHThI IEPEBO/IA CYIIECTBUTEIBHOTO B MIPEIOKEHUH.

2.7.MojanpHbI€ Taroibsl 1 0COOCHHOCTH UX MEePEeBO/Ia.

Pa3BuTHe HaBBIKOB IIepeBoja 1o Teme "Hayka 3aBTpalliHEro AHS .

2.8.CrennanbHas TepMuHOIorus mo teme "Jlabopatopus'.

2.9. Cokpariennsi. OcoO€HHOCTH WX MepeBoia. Pa3BuTre HABBIKOB MEPEBO/IA HA TIPUMEPE

TEKCTOB 1o TeMe "Jlaboparopusi, ”3BMEPEHUS B XUMHUH .

Mooyns 3. Ocobennocmu nepe6o0a npednodHceHuUll ¢ UCNONb308aHUEM HENUUHBIX POPM 21a2oad.

3.1.Henmuunbie ¢popMbl TI1aroa.

WNudunntus (HeonpenenenHas Gopma riuarona). Poss mHQUHUTHBA B IPEITI0KEHUH U BAPHAHTHI

nepeBoJia Ha pycckui A3bIK. [Ipuyactus u repyHnil.
3.2. HpuHUTHUBHBIE OOOPOTHI.

O06opoT gomnonHeHHe ¢ THPUHUTHBOM. BapuaHThI mepeBo/ia Ha PYCCKHI S3bIK. TEepMUHOIOTHS

1o Teme "COBpEeMEHHbIE TEXHOJIOTHH .

3.3. O6opot moasiexariee ¢ HHGUHUTABOM. Pa3muHbie BapraHThI ITepeBo/a.

Tepmunosnorus no reMe "MarepuanoBeneHue".
3.4.TlepeBo MPUIACTHBIX 0OOPOTOB.
AbcomoTHbI puyacTHEI OOOPOT U BapuaHTHI IEPEBO/A.

Pa3BuTre HaBBHIKOB MepeBojia o TeMe "MatepuanoBeneHue”.

O0miee konuyecTBO Moayeit - 3.
4. 0O0beM y4eOHOH JUCIHIIMHBI

Bunbt yueOHO paboThI B 3auerHBIX B akamem.
eIMHUIIAX Jacax
O0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 4,0 144
AyIMTOpHBIE 3aAHATHS: 1,78 64
Jlexrn (JIek) - -
Ipaktuueckue 3ansarus (I13) 1,78 64
JlaGopaTopHbie pabOThI - -
CamocrosiTesbHas padora (CP): 2,22 80
Bu KoHTpoIsA: 3a4eT / IK3aMeH 0,0 3ayer
Bunast yueOHoI paboThI B 3aueTHbIX B actpon.
eIMHUIIAX Jacax
OO0mas TpyA0eMKOCTh JMCHMILIMHBI 10 Y4eOHOMY IIAHY 4,0 108
AYAUTOPHBIE 3aHATHUS: 1,78 48
Jlexiu (JIek) - -
[Mpaktuyeckue 3ausatus ([13) 1,78 48

JlaGopaTopHbie pabOTHI
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CamocrosiTesibHas padora (CP): 2,22 60

Buj koHTpoIs: 3a4eT / 3K3aMeH 0,0 3ayer

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIMHBI
«['paMMaTHKa HHOCTPaHHOTO si3bIka» (B1.B./]IB.9.2)

lHenp AUMCHMIUVIMHBI - TPUOOPETCHHE CTyACHTAMHU OOIIeH, KOMMYHUKATUBHOW W
npoecCHOHATBPHON KOMIIETEHIIMH, YpPOBEHb KOTOPBIX Ha OTACIBHBIX JTanax s3bIKOBOU
MOATOTOBKA  MO3BOJIIET  MCMOJb30BaTh  MHOCTPAHHBIM  SI3BIK  TNPAKTUYECKH Kak B
npodeccuoHanbHON (MPOM3BOACTBEHHOW W HAYYHOM) MACATENIBHOCTH, TaK M Ui  IeJeh
caMmo00pa3oBaHMs.

2. B pe3yabTtare wu3yYyeHHs IUCHMUIUVIMHBI O0y4YaluIWiicsi MO mporpamme
0akaJiaBpUaTa J10JIKeH:

Obnaoams cnenyromumu oouiekynbTypusiMu (OK), oGmienpodeccuonansasiMu (OITK)
u npodeccuonanpubiMu (ITK) koMIeTeHITUAMI:

CIOCOOHOCTBI0O K KOMMYHHKAIIMM B YCTHOM M THCHbMEHHOW (opMax Ha PYCCKOM U
MHOCTPAaHHOM  sI3bIKaxX JUIA pelIeHHs 3aJad MEXKJIMYHOCTHOIO U MEXKYJIbTYPHOTO
B3aumoeicteus (OK-5);

CIIOCOOHOCTBIO OCYIIECTBIISITH COOp JaHHBIX, W3y4aTh, aHAIM3UPOBATH W 0000IIATh
HAyYHO-TEXHUYECKYI0  HHPOpMAIMI0 [0 TEeMaTHUKE HCCIeloBaHus, pa3paboTke U
UCIIOJIb30BAHUIO TEXHUYECKON JOKYMEHTAI[MM, OCHOBHBIM HOPMAaTHUBHBIM JIOKYMEHTaM I10
BOMPOCaM HHTEJUIEKTYaIbHOH COOCTBEHHOCTH, MOJTOTOBKE JOKYMEHTOB K MAaTCHTOBAHHUIO,
oopmienuto noy-xay (ITK-2);

3Hamy:

- OCHOBHBIE TpeOOBaHUS MH(POPMAIIMOHHON O€30MacHOCTH;

- OCHOBHBIC TpHEMbl cOOpa IaHHBIX, HM3Y4YCHHUs, aHaIM3a W OOOOIIEHHS Hay4yHO-
TEXHUYECKOH uHGOpMauu MO TEMaTHUKE WCCIENOBaHMs, pa3pabOTKU U HCHOJb30BaHUS
TEXHUYECKON NOKYMEHTAIMH, MOATOTOBKH JOKYMEHTOB K MAaTCHTOBAaHUIO, OPOPMIICHHIO HOY-
xay;

- SI3BIKOBYIO HOPMY M OCHOBHBIE (DYHKIIHH SI3bIKA KaK CUCTEMBI,

ymemsy:

- OCYIIECTBIISATh KOMMYHHKAIIMIO B YCTHOH M THUCHhMEHHOW (hopMax Ha PYCCKOM U
MHOCTPAaHHOM  s3bIKaxX JUIA pelIeHHs 3a/Jad  MEXKJIMYHOCTHOIO U MEXKYJIbTYPHOTO
B3aUMOJICUCTBUS,

- pemath CTaHAapTHBIE 3a7aud NPOo(EecCHOHANBHOM JEATEJIbHOCTH Ha OCHOBE
UHPOPMALIMOHHON 1 Oubnmorpaduyeckoil KyJabTypsl C  NPUMEHEHHEM HH()OPMALUOHHO-
KOMMYHHKAI[MOHHBIX TEXHOJOTHMM M C Yy4eTOM OCHOBHBIX TpeOoBaHMl HH(DOpPMALIMOHHON
0€30I1aCHOCTH,

enadems:

- OCHOBaMHU KOMMYHHKAIMA B YCTHOM W MHUCHMEHHOH (hopMax Ha MHOCTPAHHOM SI3BIKE
JUISL pEIICHUs 3a]1a4 MEXIMUYHOCTHOTO M MEKKYJIbTYPHOT'O B3aUMOJICHCTBHS,

- OCHOBHOM MHOSA3BIYHON TEPMHUHOJIOTUEN CIIEUUAIIBHOCTH,

- OCHOBaMHU pedepUpOBaHUS U AHHOTUPOBAHUS JIUTEPATYPHI 110 CHEIIHMATLHOCTH.

3. KpaTkoe coaep:xkaHue TUCHUTIUHBI

BBenenue. IIpeaMer u posib MHOCTPAHHOIO si3bIKa. KpaTkue MCTOpUYECKHE CBEICHUS
0o0M3yyaeMoM si3bIKe. 3ajaui U MECTO Kypca B MOATOTOBKE OakajgaBpa TEXHUKU M TEXHOJIOTHH.

Moayas 1.

['pammaTHdeckrie 0COOEHHOCTH U3Y9aeMOTO S3bIKA:

Jluunble, TpUTSKATENbHbIE W Tpouyue MecTouMeHus. CHpspKeHHEe TII1arojia-CBs3KH.
OO6pazoBanue u ynorpebienue ¢GopM naccUBHOTO 3anora. [Lopsaok 0B B MPEATIOKEHUH.

1.1CpaBHeHue mopsaKa CIOB B AHTJIMMCKOM M PYCCKOM TMpemioxeHusx. [lepeBon
MIPOCTOTO MOBECTBOBATEIHLHOTO MPEJIOKECHUS HACTOSIIET0, OYAYIIEero U MPOIIeANIer0 BPEeMEHHU.
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OcoOeHHOCTH BOINPOCUTENBHBIX U OTPUIATENBHBIX TIPEUIOKCHU B  Pa3IHYHBIX
BpEMEHaX.
1.2.Bpemena Indefinite, Continuousdtenue u nepeox mo teme " Xumus'.
Monyas 2.
2.1.Bpemena rpynn Perfect, Perfect ContinuougrgepaurensHbie, BOIPOCUTEIBHBIE U
oTpunarenbubie GopMbr). OCOOCHHOCTH YIOTPEOICHUST BCIIOMOTATEIbHBIX IJIaroJIoB.
2.2CrpagarenbHblii 3amor. TpyaHbIe cIydan MepeBoia CTPaaaTeIbHOTO 3a10ra.
UteHue u mepeBo1 TEKCTOB 1o TeMe "Hayka u HaydHbIe METO/BI . AKTUBH3AIIUS JIEKCHUKU
MPOYUTAHHBIX TEKCTOB.
2.3.TlpunaTodnpie MPeaTI0KCHUS.
[IpunaroyHble noAIEKAILIKE.
[Ipunarounbie ckazyeMble.
[Tpunarounbie onpeaeIuTeIbHbIC.
[Ipunarounbie 06CTOATENBCTBEHHBIE, TPUAATOUYHbIE TOTOIHUTENbHBIE.
2.4.Tumbl yCIOBHBIX TIPEUIOKCHHM, TPaBIIIa U OCOOCHHOCTH UX MEPEBO/IA.
2.5. TlepeBoa mMpeqIOKEHUA C YYETOM TpaBHJIa COTJIACOBaHHS BpeMmeH. Ilpsmas wu
KOCBEHHAs peyb.
2.6.Pa3znmuunble PyHKIIUN CYIIECTBUTEIBHOTO B TPE/JI0KESHUH.
2.7 .MopganbHBbI€ II1arosl.
Moayas 3.
3.1.Henuunsie ¢popMbl Tarosa.
WNudunutus (HeompezaeneHHas ¢Gopma riarosia). Porb MHOUHUTHBA B MPEUIOKCHUN U
BAapUAHTHI [IEPEBOJIAa HA PYCCKUH A3bIK. [IpryacTus u repyHauil.
3.2. lnbrHUTHBHBIE 0OOPOTHI.
O6opoT nomnosHeHHEe ¢ UHOUHUTHBOM.
3.3. O6oport noiexaiiee ¢ *HOUHUTUBOM. Pa3nmdHble BApHaHThI IEPEBO/IA.
Tepmunosorus no reMe "Hanomatepuansl”.
3.4.TlpugactHbie 00OPOTHI.
AOCOIOTHBIN MPUYACTHBIA 000POT M BApUAHTHI IIEPEBO/IA.
4. 00beM y4eOHOH JUCIHIIMHBI

Bunast yueOHoI paboThI B 3auetHpix | B akagem.
eIMHUIIAX Jacax
O01as TPyA10eMKOCTh JUCHUILIHHBI 110 Y4eO0HOMY TUIaHy 4,0 144
AyIMTOpHBIE 3AHATHS! 1,78 64
Jlexrmn (JIek) - -
Ipaktuueckue 3ansarus (I13) 1,78 64
JlaGopaTopHbie pabOTHI - -
CamocrosiTesibHas padora (CP): 2,22 80
Bu KoHTpoIsA: 3a4eT / IK3aMeH 0,0 3ayer
Bunast yueOHoI paboThI B 3aueTHbIX B actpos.
eIMHUIIAX Jacax
OO0mas TpyA0eMKOCTh JMCHHMILJIMHBI 10 Y4eOHOMY IIAHY 4,0 108
AYAUTOPHBIE 3aHATHUS: 1,78 48
Jlexru (JIek) - -
[Mpaktuyeckue 3ausatus (I13) 1,78 48
JlaGopaTopHbie pabOTHI - -
CamocrosiTesbHas padora (CP): 2,22 60
Buj KoHTpoIsA: 3a4eT / IK3aMeH 0,0 3a4yer
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4.5.11lpakTuKn

AHHOTanus padoveil NPOrpaMmMbl y4eOHON MPAKTUKHU - IPAKTHKH MO NOJYYEHUIO
MePBUYHBIX MPodeccHOHATbHBIX YMeHHnii H HaBbIkoB (B2.Y.1)

1. Heab y4eOHOW NPAKTHKM — TIOIy4eHHE OOy4arOIIMMCS  MEPBUYHBIX
poeCCHOHATLHBIX YMEHUI W HABBIKOB ITyTEM CaMOCTOSTEIBHOTO TBOPYECKOTO BBITIOJTHECHUS
3aj1a4, MOCTABJICHHBIX TPOTPAMMO¥ TPAKTHKH.

2. B pe3yabrare wu3yYeHHs AUCHUIJIMHBI oOyyawinuiicssi mo mnporpamme
0akajaBpHaTa qOJIKEH:

Ob6naoams caenyromumu oomekynpTypubiMu (OK), obmienpodeccronansuasiMu (OITK)
u npodeccuonanbibivu ([1K) komMmnereHImsMI:

CIIOCOOHOCThI0 K KOMMYHHMKAIIUM B YCTHOW M NHChMEHHOH (hopMax Ha PyCCKOM U
WHOCTPAHHOM  S3bIKaX JIISL  pEIICHUS 3a7a4  MEKIHYHOCTHOTO W MEKKYJIbTYPHOTO
B3aumoeiicteus (OK-5);

CIOCOOHOCTBIO pPaboOTaTh B KOJUIGKTHBE, TOJEPAHTHO BOCIPHHHAMAS COLUAIBHBIE,
ITHUYECKHUE, KOH(DeCCHOHaNbHbIC U KyabTypHbIe pasnnuus (OK-6);

CIOCOOHOCTBIO K caMoopraHu3aiuu u camooopasosanuto (OK-7);

CIIOCOOHOCTBIO peIaTh CTaHAApPTHBIC 3aJa4d MPO(GECCHOHATBHON JEATEIILHOCTH Ha
OCHOBE MH(OPMAITMOHHON U OUOIHOTrpaduuecKoil KyabTyphl C IPUMEHEHHEM HH(POPMALIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIIOTHH M C YYeTOM OCHOBHBIX TpeOOBaHHMH WH(OPMAIMOHHOU
6e3omacuoctu (OITK-1);

CTIIOCOOHOCTBIO MCIIOJIB30BaTh B MPO(ECCHOHATBHOM IEATETFHOCTH 3HAHUS O IMOAX0aX U
METOAaxX TOJYYEHHUS PE3YyJIbTAaTOB B TEOPETHUECKUX MU SKCIEPUMEHTAJBHBIX HCCIEIOBAHUIX
(OIIK-2);

TOTOBHOCTBIO TIPUMEHATh (PYHIAMEHTAIBHBIE MATEMAaTUYECKUE, ECTECTBCHHOHAYYHBIC U
oOrenHKeHepHbIe 3HaHus B mpodeccronanbhoi aesrenproct (OITK-3);

CIIOCOOHOCTBIO  MCIIONB30BaTh COBPEMEHHBIE HH(DOPMAITMOHHO-KOMMYHHKAIIHOHHBIE
TEXHOJIOTUH, TJI00aNbHbIE WH(POPMAIMOHHBIE PECYpChl B HAYYHO-HCCICIOBATEIBCKONH |
pacueTHO-aHAIUTUYECKON JeSITeIbHOCTH B O00JAacCTH MaTepUANIOBEICHUS U TEXHOJIOTHH
marepuainos (I[TK-1);

CIIOCOOHOCTBIO OCYHIECTBIATH COOp MAHHBIX, M3y4aTb, AHAJIU3UPOBaTh U 000OIIATH
HAYYHO-TEXHHYECKYI0O ~ HMH(OpMAnMio 10 TEMaTUKE  HWCCIEAOBaHUs, pa3paboTke u
UCTIOJIb30BAHUIO0 TEXHHUECKOW JOKYMCHTAIlMM, OCHOBHBIM HOPMATHUBHBIM JOKYMEHTaM II0
BOMPOCAM HWHTEIUICKTYIbHOW COOCTBEHHOCTH, TOJTOTOBKE JOKYMEHTOB K ITaTEHTOBAHHMIO,
oopmiienuro Hoy-xay (I1K-2);

3HAMY.

— TOpSAAOK OpraHM3alli, IJIAHUPOBAaHUS, TPOBEJACHUS U OOCCICUCHHsS] HAaydHO-
HCCIIEIOBATEIbCKUX PAOOT C HCIOIB30BAHUEM COBPEMEHHBIX TEXHOJIOTHUH;

— TOpSAAOK  OpraHMW3aluy,  IUIAHUPOBAHHWS,  TPOBENEHUS W OOeCledYeHUs
00pa3zoBaTenbHON AEATEIHPHOCTH IO TPO(IITIO H3ydaeMol ITporpaMMbl OakaraBpHara.
ymemy.

— OCYHIECTBJIATH MOHMCK, 00pabOTKy W aHAIN3 HAYYHO-TEXHUYECKON WH(POpMALMH T10
npod M0 MPOiiIeHHON MPAaKTUKH, B TOM YHCJIE ¢ IpUMEHEeHHneM Internetsexnonoruii;

enaoemsy.

— CHOCOOHOCTBIO M TOTOBHOCTBIO K MCCIIEJOBATENILCKOM NEATENBHOCTH 1O MPOQHITIO
U3y4aeMoil mporpaMmsbl OakaiaBpuaTa;

— METOJOJIOTHYECKUMH TMOJXO0JIaMU K OpraHu3allid Hay4YHO-UCCIIEOBATENbCKON H
00pa30BaTeNbHO 1eATeTbHOCTH.

3. Kpartkoe coep:xaHue yueOHOIl NPaKTHKHU

VYyeOHasi mpakTHKa BKIIIOYACT ATAMbl 03HAKOMJICHHS C METO/I0JIOTMYECKUMU OCHOBAMH U
NPAaKTUYECKOr0 OCBOCHMS NMPHEMOB OpPTaHU3aIMH, TUIAHUPOBAHMSI, IPOBEACHUS U 00ECTICUeHHUS
HAyYHO-UCCIIEIOBAaTeIbCKOM M 00pa3oBaTeNbHOM  JEATEIbHOCTH,  O3HAKOMJICHHS  C
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ACATCIIbHOCTHIO O6paBOBaTeHLHBIX, HAaY4YHO-UCCIICAOBATCIBCKUX U IMPOCKTHBIX OpFaHH3aHHﬁ 10
PO UITIO U3yIaeMOi MpOoTrpaMMbI OaKaiaBpHuara.

KonkperHoe coaepxanue y4eOHOW TPAKTUKU OMpPEIENseTCs] WHAWBUIYaTbHBIM
3aJjaHieM OOYYaloIIerocs ¢ YY6TOM MHTEPECOB W BO3MOKHOCTEH KadeAphl WM OpraHU3aIlnH,
r7e oHa HpoBoAuTca. MHIUBUAyadbHOE 3a/laHhe pa3pabaThiBaeTCs MO MPOPHII0 M3ydaeMOu

porpamMmbl O0akajiaBpuata ¢ ya€TOM TEMBI BBIMTYCKHON KBATM(DUKAITMOHHON pabOTHI.

4. 00beM y4eOHOI NPAKTHKH

Bunst yae6HOI paboThI O0beMm
B 3aueTHBIX B akagem.

eIMHHIIAX yacax
OO0mas Tpy10eMKOCTh TUCIHIIIHHBI M0 Y4eOHOMY 3,0 108
TJIAHY
AyIUTOpHBIE 3aHATHUSL: 1,33 48
[TpakTrueckue 3aHIATHS 1,33 48
CamocTosiTesibHas padora (CP): 1,67 60
CamocrosiTeTbHOE OCBOSHHUE 3HAHUHM, YMEHHUH U 1,17 42
HABBIKOB 110 TpOrpaMMe y4eOHON PAKTHKU
IToaroroska oryera 0,50 18
Buj HTOroBoro KOHTpoOJIs: 3a4et / IK3aMeH 3a4der ¢ OLEHKOM

Buapl yue6HO# paboThI O6Bem
B 3aueTHEIX B akamewm.

CAUHHUILIaX gacax
OO6mas Tpy10eMKOCTh THCIIHILIHHBI M0 Y4eOHOMY 3,0 81
JIaHy
AYIUTOpPHBbIE 3aHATHSL 1,33 36
ITpakTHyeckue 3aHsATUS 1,33 36
CamocrosiTesibHas padora (CP): 1,67 45
CamocrosTenbHOe OCBOSHHUE 3HAaHUH, YMEHUH U 1,17 31,5
HaBBIKOB 10 IpOrpaMMe y4eOHOW MPAaKTUKU
IToaroroska oryera 0,50 13,5
Buj uToroBoro KOHTpoJIs: 3a4et / IK3aMeH 3adeT ¢ OLEHKOH

AHHOTaIUA padoyeil NIporpaMMbl TEXHOJIOTHYECKAA NMPAKTUKHY - IPAKTUKH IO
MOJIY4YeHHI0 PO(eCCHOHAIBHBIX YMEHUH U ONBbITA NPO(PEeCCHOHAIBLHOM AeATeTbHOCTH

(B211.1)

1. Heab TeXHOJOTMYeCKOl NMPAKTHMKH — IOJy4YeHHE NPOPECCHOHATBHBIX YMEHHH H
OMbITa NIPOPECCUOHATIBHON JIEATENBHOCTU IYTEM CaMOCTOSTEIIBHOTO TBOPYECKOTO BBIIIOJIHEHUS

3a/1a4, IIOCTABJICHHBIX IIPOIPAMMOMN IIPAKTHUKHU.
2. B pe3yabrare
0akajaBpHaTa q0JIKEH:

H3YyYCHUHA NUCHHUIIINHBI

o0yyaoumuiica 1o

nporpamme

Ob6naoams caenyromumu oomekynpTypubiMu (OK), obmienpodeccronansasiMu (OITK)

u npodeccuonanbibivu ([1K) komnereHImsAMI:

CHOCOOHOCTBIO K KOMMYHHMKAIlMM B YCTHOM M MHCbMEHHOM (opmMax Ha PYCCKOM U

I/IHOCTpaHHOM SA3BIKaAX JJI
B3aumoeiicteus (OK-5);

peleHus  3anady

MCXKINYHOCTHOI'O

U MEKKYJIbTYPHOIO

CIIOCOOHOCTBIO paboTaTh B KOJUICKTHBE, TOJICPAHTHO BOCIPHUHUMAs COIMAJIbHEIC,
ITHUYECKHE, KOH(PECCHOHANBHBIE U KyIbTypHbIe pasnuuus (OK-6);
CIIOCOOHOCTBIO K camMoopraHu3anuu u camoobpasosanuto (OK-7);
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TOTOBHOCTBIO TIOJB30BAaThCS OCHOBHBIMH METOJAMH  3allUThl POU3BOJCTBEHHOTO
MepcoHalla M HACEICHWsT OT BO3MOXKHBIX TIOCIEACTBUN aBapwii, KaTacTpo(d, CTUXUIHBIX
oencrauii (OK-9).

CIOCOOHOCTBIO pelIaTh CTaHJApTHbIE 3a7aud MNpodecCHOHAIbHOW NeATENbHOCTH Ha
OCHOBe MH(OPMAITMOHHON U OMOIHOrpaduuecKoi KyabTyphbl C IPUMEHEHHEM HH(POPMALIMOHHO-
KOMMYHHKAI[MOHHBIX TEXHOJOTHMM M C YyYeTOM OCHOBHBIX TpeOoBaHMI HH(DOPMALIMOHHON
6e3omacuoctu (OITK-1);

CIIOCOOHOCTBIO COYETaTh TEOPHIO M MPAKTHKY JIS peIIeHus nHxXeHepHbIX 3aaau (OITK-
4);

CIIOCOOHOCTBIO OCYIIECTBIISITH COOp JaHHBIX, W3y4yaTh, aHAIM3UPOBATH W 0000IIATh
HAyYHO-TEXHUYECKYI0  HHPOpMAIMI0 IO TeMaTHUKE  HCCIeloBaHus, pa3paboTke U
UCIIOJIb30BAHUIO TEXHUUYECKON JOKYMEHTAI[MM, OCHOBHBIM HOPMAaTHUBHBIM JIOKYMEHTaM I10
BOMPOCaM HHTEJUIEKTYaIbHOH COOCTBEHHOCTH, MOJTOTOBKE JOKYMEHTOB K MATCHTOBAHHUIO,
oopmienuto noy-xay (ITK-2);

TOTOBHOCTBIO BBITIONHSITh KOMILUIEKCHBIE HWCCIICOBAHUS WM HCIBITAHUS TPU HU3YUCHHH
MaTepuajoB U W3JENUM, BKIIOYAs CTaHIAApTHbIE U CepPTU(PHUKAIMOHHBIE, IPOLECCOB HX
IPOM3BOICTBA, 00paboTku U Momudukanuu ([1K-5);

CIOCOOHOCTBIO OIIEHHWBATh KAaueCTBO MaTEpHaJioOB B MPOM3BOACTBEHHBIX YCIOBHUSIX Ha
CTaJIu¥ ONBITHO-TIPOMBIIIJICHHBIX HcTibITanuil u BHenpenus ([1K-10);

CIOCOOHOCTBIO MPUMEHSITh 3HAHUSI 00 OCHOBHBIX THUIIAX COBPEMEHHBIX HEOPTraHUYECKHX
U OpraHMYeCKUX MaTepuasoB, MPUHIMIAX BHIOOpa MaTepUANOB Ui 3aJaHHBIX YCIOBUUN
9KCITyaTalldd C y4eTOM TpeOOBaHUIl TEXHOJOTHYHOCTH, AKOHOMUYHOCTH, HAJEKHOCTH U
JOJITOBEYHOCTH, OKOJOTMYECKUX IMOCIEACTBHI WX TPUMEHEHUS TMpH MPOSKTUPOBAHUU
BBICOKOTEXHOJIOIHYHBIX TporieccoB ([TK-11);

TOTOBHOCTBIO Pa0OTaTh HAa OOOPYMOBaHMM B COOTBETCTBUU C TPABUIAMH TEXHUKH
0€30MacHOCTH, MPOU3BOICTBEHHON CaHUTApUH, MOKapHON 0€30MacCHOCTH U HOPM OXpaHbl Tpya
(MK-12);

CIIOCOOHOCTBIO  HCIIOJIb30BAaTh HOPMATHBHBIE W METOAMYECKHE MaTepHaibl s
MOJATOTOBKA U O(OPMIICHUS TEXHUYECKUX 3aJaHHUN Ha BBITIOJHEHUE WU3MEPECHHU, MCIIBITAHHA,
HAYYHO-HMCCIIEI0BATEIbCKUX M OMBITHO-KOHCTPYKTOPCKHX padot (ITK-13);

TOTOBHOCTBIO  HWCIOJB30BaTh TEXHUYECKHE CpPEICTBA H3MEPEHUs M  KOHTPOJ,
HEO0OXOUMBIE MPHU CTaHAAPTU3ALMU U cepTU(UKALNN MAaTEPHAIIOB U MPOIleccax WX MOJIyuyeHus,
UCTIBITATEIBHOTO U IPOM3BOACTBEHHOTO 00opynoBanus ([1K-14);

CIOCOOHOCTBIO OOecrieunBaTh IP(HEKTUBHOE, SKOJOTHMUECKH M TEXHUYECKH Oe301acHoe
MIPOM3BOJICTBO HAa OCHOBE MEXaHW3AllMM W aBTOMATH3AIMHU IPOU3BOJCTBEHHBIX IPOIIECCOB,
BbIOOpA U AKCIUTyaTalluu 00OpYy/IOBAaHUS U OCHACTKH, METOJIOB M MPUEMOB OpPraHU3alMK Tpyaa
(IK-15);

CIOCOOHOCTBIO HCMOJb30BaTh Ha MPOU3BOACTBE 3HAHHUA O TPAJUIUOHHBIX U HOBBIX
TEXHOJIOTHYECKHUX TMPOIeCcCaX M OIMepalusaX, HOPMAaTUBHBIX M METOJUYECKHX MarepHuaiax o
TEXHOJIOTMYECKON TMOJrOTOBKE MPOU3BOJACTBA, KAauyecTBE, CTAHIApTU3AlUU U CcepTU(UKALUN
U3JICITUI 1 TIPOIIECCOB C DIIEMEHTaMU 3KOoHOMHUYeckoro ananuza ([1K-16);

CIIOCOOHOCTBIO  HCNOJBb30BaTh B NPO(ECCHOHATBLHOM  AESITEIbHOCTH  OCHOBBI
MPOEKTUPOBAHUS TEXHOJIOTUYECKUX MPOIIECCOB, Pa3padOTKH TEXHOJIOTUYECKOW TOKYMEHTAIIUH,
pacuyeToB M KOHCTPYMpPOBaHHUS JeTajeil, B TOM 4HCIE C HCIOJIb30BaHUEM CTaHIAPTHBIX
nporpammHbIx cpeacts ([TK-17);

3Hamy:

- TOJIXOJbl K OpPTaHM3AIMK W IUIAHUPOBAHUIO HAYYHO-UCCIIENOBATENHLCKONH padOThI, OMBITHO-
KOHCTPYKTOPCKOM M MPOU3BOICTBEHHOM J1€ATEIHHOCTH MO Npo U0 MporpaMmbl OakanaBpuaTa
ymemby:

- BBINOJIHATH TMOHUCK, OOpaOOTKy, aHajdu3 W CHUCTEeMaTU3alMI0 HAyYHO-TEXHHYECKOMN
uH(pOpMAIIUK, OCYIIECTBISATH BBIOOP METOIWK M CPEICTB PEIICHUS 3ajad, IMOCTABICHHBIX
MPOTPaMMON TPAKTHUKH;

132



enadems.
- mpuemMamM# pa3pabOTKM IJJAHOB M MPOTrpaMM IPOBENEHUS TEXHUYECKUX pa3padOTOK U
HCTIBITAHU.

3. Kpartkoe conep:kaHue TeXHOJIOTHYeCKOH MPAKTUKH

3aKkperieHue TEOPETHUECKUX 3HAHWW, TMOJIYYCHHBIX OOYYAOIIMMHCS TPU HU3YUCHHUH
nporpaMmbl  OakanaBpuata. [lomydenwe oOydaromMMHCS TMPAKTUYECKUX HABBIKOB IO
OpPTaHM3AIlMN U BBITIOJHEHUIO HCCIENOBATEIILCKIUX M MPOEKTHBIX paboT, B paboTe B cocTaBe
KOJUIEKTUBA HCTONHUTENeH. Pa3BuTue y oOydarommxcsi HaBHIKOB HAy4YHO-HCCIIEOBATENbCKON

ACATCIIbHOCTH.
4. O0beM TEXHOJIOTNYeCKOH MPAKTUHKHU

Bunbr yue6HOM paboThI O6Bem
B 3aueTHBIX B akanewm.

eMHALIAX yacax
Oo6masi TpyA0eMKOCTh JUCIHIIJIHHBI 10 YYeOHOMY 3,0 108
ILUIAHY
AYAUTOPHBIE 3aHATHUS: 1,78 64
CamocrosiTesibHas padora (CP): 1,22 44
CamocTosiTeTbHOE OCBOCHHE 3HAHUH, YMEHHUH 1 0,72 26
HABBIKOB I10 IPOrpaMMe TEXHOJOTUYECKON TPAKTUKHU
IToxroroska oryera 0,5 18
Bu HTOroBoro KOHTpoJIs: 3a4et / IK3aMeH 3adeT ¢ OLEHKOMH

Bunbr yue6HOM paboThI

0O0BeM

B 3au. enuaniax B actp.uacax
Oo6masi TpyA0eMKOCTh TUCIHIIJIHHBI M0 Y4eOHOMY 3,0 81
TJIAHY
AYAUTOPHBIE 3aHATHUS: 1,78 48
CamocrosiTesbHas padora (CP): 1,22 33
CamocTosiTeTbHOE OCBOCHHE 3HAHUH, YMEHHUH 1 0,72 19,5
HABBIKOB I10 IPOrpaMMe TEXHOJOTUYECKON TPAKTUKHU
IToxroroska oryera 0,5 13,5
Bu HTOroBOro KOHTpOJIS: 3a4eT / IK3aMeH 3adeT ¢ OIEHKOH

AHHOTanus padoyeil mporpaMmbl npeaIunIoMHoii npaktukn (b2.11.2)
1. leap mMpeaIUNIOMHOI MPAKTHKH — BBIMOJHEHUE BBIMTYCKHOW KBaTH(UKAITMOHHON

paboThI.
2. B pe3yabrare
0akajaBpHaTa qOJIKEH:

H3yYCHHUH NUCHUIIJIMHBI

o0yyamouuiics 1o mnporpamMmme

Obnadams cnenyrommumu o6mmexyasTypabiME (OK), obrenpodeccronansubivu (OITK)

u npodeccuonanbHbivu ([1K) komnereHImsMI:
CIIOCOOHOCTBIO  HCIIOJIB30BAaTh OCHOBBI
MUpoBo33peHdeckoi mosuiuu (OK-1);

bunocodpckux 3HaHUM I HOPMUPOBAHUS

CIOCOOHOCTBIO aHAIM3MPOBATh OCHOBHBIE 3Talbl M 3aKOHOMEPHOCTH HMCTOPHYECKOTO
pa3BuTHs 001IeCTBa s OpMHUPOBaHUs Tpakaanckoi mosuiuu (OK-2);
CIOCOOHOCTBIO KCITOJIB30BaTh OCHOBBI SKOHOMHYECKMX 3HAHMH B pa3IM4YHBIX chepax

nesitenbHocTH (OK-3);
CITIOCOOHOCTBIO  HMCIIOJIB30BATh  OCHOBEI
nesitenbHocTH (OK-4);

NPaBOBBIX 3HAHUH B pazNUYHBIX cdepax

CIIOCOOHOCTBI0O K KOMMYHHUKAIlUM B YCTHOM M NHCbMEHHOM (opMax Ha PYCCKOM U

I/IHOCTpaHHOM SA3BIKaAX JJI
B3aumoeiicteus (OK-5);

peleHus  3a1aqy

MCXKINYHOCTHOI'O

u

MEXKKYJIbTYPHOI'O
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CHOCOOHOCTBIO paboTaTh B KOJUICKTHBE, TOJEPAaHTHO BOCIPUHHMMAs COLMAIbHEIE,
ITHUYECKHUE, KOH(DECCHOHaNbHBIC U KyabTypHbIe pasnnuus (OK-6);

CIOCOOHOCTBIO K cCaMOOpraHu3aIu u camoobpasoBanuio (OK-7);

CIOCOOHOCTBIO  HMCIIOJIB30BaTh METOIBI W CpeAcTBa (U3WYECKOH KYIbTYPHI  JUIS
oOecrieueHHs IOJTHOLIEHHOM colmanbHO# 1 npodeccnonansHol aestenabrocta (OK-8);

TOTOBHOCTBIO  TIOJIB30BAaThCS OCHOBHBIMH ~METOJAaMH  3alIUTHl  POHU3BOJCTBEHHOTO
IepcoHaNa M HAceJIeHHUs OT BO3MOXHBIX IIOCIEICTBUN aBapHii, KaTacTpod, CTHXUIHBIX
6encreuii (OK-9);

CMOCOOHOCTBIO pemaTh CTAaHIApTHBIE 3a7aud MPO(EeCcCHOHATBLHOU JEsTeIBbHOCTH Ha
OCHOBE MH(OPMAITMOHHOW U OMOIHOrpadUIeCcKOil KyIbTyphl C MPUMEHEHHEM WH(OPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTMH M C YYETOM OCHOBHBIX TpeOOBaHMH HH(POPMALMOHHOU
6e3omacuoctu (OITK-1);

CIOCOOHOCTBIO MCIIONIB30BaTh B MPO(ECCHOHATBHON ACATEIBHOCTH 3HAHUS O MOAX0JaxX U
METOMaxX TOJIYYCHHUSI PE3YJbTaTOB B TEOPETHUECKUX M SKCIEPUMEHTAIBHBIX HCCIICIOBaHUSIX
(OIIK-2);

TOTOBHOCTBIO TIPUMEHSATHh (YHIAMEHTAIbHBIE MAaTEMaTHYECKHE, €CTECTBCHHOHAYYHBIC H
oOIIenHXeHepHbIe 3HaHus B mpodeccronanbhoi aesrenproct (OITK-3);

CIOCOOHOCTBIO COYETATh TEOPHUIO M MIPAKTHKY IS peIeHus HHKeHepHbIX 3amaa4 (OITK-4);

CIOCOOHOCTBIO TPUMEHSTHh B IMPAKTHYECKOW AEATENbHOCTH MPUHIUIBI PAMOHAIBHOTO
UCIIOIB30BaHUs MIPUPOIHBIX PECYPCOB M 3alIUThI OKpYyxaroteit cpennl (OITK-5);

CIOCOOHOCTBIO  HCIIOJIB30BaTh  COBPEMEHHbIE  HH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHbIE
TEXHOJIOTUH, TJI00aNbHbIE WH(POPMAIMOHHBIE pPECYpChl B HAYYHO-HCCICIOBATEIBCKONH |
pacueTHO-aHAIUTUYECKON JeSITeIBbHOCTH B 00JAacTH MaTepHAIOBEICHUS U TEXHOJIOTHH
marepuainos (I[TK-1);

CIIOCOOHOCTBIO OCYHIECTBIATh COOp MAHHBIX, M3y4aTb, AHAJIU3UPOBATh U 000OIIATH
HAYYHO-TEXHHYECKYI0O  HMH(OpMAlMio TI0 TEMaTUKE  HWCCIEAOBaHUs, pa3paboTke W
UCITIOJIb30BAaHUIO TEXHHUUYECKOW JOKYMEHTAIlMM, OCHOBHBIM HOPMATHUBHBIM JOKYMEHTaM II0
BOMPOCAaM HWHTEIUICKTYIbHOH COOCTBEHHOCTH, TOJTOTOBKE JOKYMEHTOB K ITaTEHTOBAHHMIO,
oopmiienuro Hoy-xay (I1K-2);

TOTOBHOCTBIO HCIIOJIb30BaTh METOJABI MOJCIUPOBAHMS TIPU MPOTHO3UPOBAHHU U
ONTUMH3AIMHA TEXHOJOTMYECKHX IPOLIECCOB M CBOWCTB MAaTEpUaloOB, CTaHAAPTU3ALUU U
ceprudukau MaTepuanos u npoieccos ([MK-3);

CIIOCOOHOCTBIO HCIIONIB30BaTh B HCCIEAOBAaHMSIX M pacyeTax 3HaHHA O METOAax
UCCIIe/IOBaHMs, aHAIM3a, JIMAarHOCTUKUH W MOJCIMPOBAHUS CBOWCTB BEIICCTB (MaTepHasoB),
GU3NUEeCKUX M XUMHYECKUX IPOLECcCcax, MPOTEKAIOUIMX B MaTepuayaXx MpU HMX MOJyYCHHH,
obpabotke u moaudukanuu (I1IK-4);

TOTOBHOCTBIO BBIMIOJHATH KOMIUIEKCHBIE HCCIICOBAHUS M MCIBITAaHUS NPH H3yYCHUU
MaTepHalioB W W3ACIHUI, BKIIOYAas CTaHJApTHBIE M CepTU(UKAIMOHHBIC, IPOIECCOB HX
IPOM3BOICTBA, 00paboTku U Momudukanuu ([1K-5);

CIIOCOOHOCTBIO HCIONB30BaTh HAa TPAKTUKE COBPEMEHHBIC MPEICTABICHHS O BIHMSHUU
MUKpPO- U HAHO-CTPYKTYpbl Ha CBOMCTBA MAaTEpHUANIOB, UX B3aMMOJEHUCTBUM C OKpYXKarollen
Cpezoi, moyisiMu, yactutiamu 1 usaydenusmu ([1IK-6);

CIIOCOOHOCTBIO BBIOMpAaTh M HPUMEHSTH COOTBETCTBYIOLIME METOAbI MOJEIUPOBAHUS
GHU3HUECKUX, XUMUUECKHX M TeXHOIOoruueckux mnporeccos (ITK-7);

TOTOBHOCTBIO UCIIOJIHATH OCHOBHBIE TPEOOBaHMS JAEIONPOU3BOICTBA MPUMEHUTEIBHO K
3alUCsIM U TIPOTOKOJIaM; OQOPMIISITh MPOEKTHYIO U pabouyr0 TEXHUYECKYIO JTOKYMEHTAIHIO B
COOTBETCTBUH ¢ HOpMaTuBHBIMU JokymeHTamu (I[1K-8);

TOTOBHOCTBIO YYaCTBOBATh B pa3pabOTKe TEXHOJIOTHYECKUX IMPOIECCOB MPOU3BOJICTBA U
00pabOTKU MOKPHITHIA, MATEPHATIOB U U3/IENUI U3 HUX, CUCTEM YIPABJICHUS TEXHOJIOTHYECKIMU
nporeccamu ([TK-9);

CIIOCOOHOCTBIO OIICHMBATh KAaueCTBO MAaTEpPHAOB B IMPOU3BOJICTBEHHBIX YCIOBUSX Ha
CTaIUH OIBITHO-TIPOMBIIIJICHHBIX McnbITanuii u Bueapenus ([1K-10);
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CMOCOOHOCTBIO TIPUMEHSITh 3HAHHS 00 OCHOBHBIX THUIIAX COBPEMEHHBIX HEOPTaHUYCCKHX
U OpraHMYeCKUX MAaTepUAJIOB, TNPHUHIMIAX BHIOOpAa MaTepHajoOB [UIS 3aJaHHBIX YCIOBHU
OKCIUTyaTallM C YYETOM TPeOOBaHMN TEXHOJOTMYHOCTH, 3KOHOMHUYHOCTH, HAJCKHOCTH U
JOJITOBEYHOCTH, OKOJOTMYECKMX IMOCIEACTBUH WX MPUMEHEHHS TPH TPOCKTUPOBAHUH
BBICOKOTEXHOIOTHYHBIX TiporieccoB ([TK-11);

TOTOBHOCTBIO paboTarh Ha OOOpPYIOBAaHMM B COOTBETCTBUU C TPAaBUJIAMHU TEXHUKH
0€30I1aCHOCTH, TPOU3BOICTBEHHON CaHUTAPHUHU, TOXKAPHOU OE30MaCHOCTH U HOPM OXPaHbl TPy/aa
(MK-12);

CMOCOOHOCTBIO  UCIMOJIb30BaTh HOPMATHUBHBIE W METOAMYCCKHE MaTepUANIbl  JUISI
MOJTOTOBKH W O(QOPMIICHHSI TEXHMYECKHX 3aJaHWll Ha BBIOJHEHHE W3MEPECHUH, MCIBITaHUH,
Hay4YHO-HMCCIIEI0BATEIbCKUX U ONBITHO-KOHCTPYKTOpCKUX padot (I1K-13);

TOTOBHOCTBIO  HCIIOJIb30BaTh TEXHHUYECKHE CpPEACTBA HW3MEPEHHUS W KOHTPOII,
HEOOXOMMBIC MPH CTaHAAPTH3AIMUA U CEPTU(DUKALMN MATCPUAIIOB U MPOIEcCaX MX MOJTydSHHUS,
UCTIBITATEIFHOTO U IPOM3BOACTBEHHOTO 00opymoBanus ([1K-14);

CHOCOOHOCTBIO oOecneunBaTh 3((HEKTHUBHOE, IKOJIOTHUECKH U TEXHUYECKU Oe30macHoe
NPOM3BOJICTBO HAa OCHOBE MEXAHM3AIlMM M aBTOMATH3aIlMH TMPOM3BOJICTBEHHBIX IPOIIECCOB,
BbIOOpA M AKCIUTyaTallid 00OPYAOBaHUS M OCHACTKH, METOJIOB M MPHUEMOB OpPTraHU3aI[MK TPY/Aa
(IK-15);

CMOCOOHOCTBIO HCIOJb30BaTh HA TMPOM3BOJCTBE 3HAHHS O TPAJAMIMOHHBIX U HOBBIX
TEXHOJIOTUYECKUX TIPOIIeCCax W OINEpalusx, HOPMATHBHBIX M METOIUYECKHX Marephaiax o
TEXHOJIOTUYECKOM IMOATOTOBKE IMPOW3BOJCTBA, KAayeCcTBE, CTAaHAAPTH3AIMU M CepTU(UKAIIUH
U3JICITUI K TIPOIIECCOB C DIIEMEHTaMH 3KOHOMHKYeckoro ananusa ([1K-16);

CMOCOOHOCTBIO ~ HCHONB30BaTh B MPO(ECCHOHAIBHOW  JIEATCIBHOCTH  OCHOBBI
NPOCKTHUPOBAHUST TEXHOJIOTHYECKUX TPOIECCOB, Pa3pabOTKU TEXHOJIOTHUECKON JOKYMEHTAIUH,
pacueToB W KOHCTPYMPOBAaHHS JeTajei, B TOM YHCIIC C HKCIOJb30BAaHHEM CTaHIAPTHBIX
nporpamMubix cpeacts (ITK-17);

3HamMb.

— (DMBHKO-XMMHUYECKHE CBOWCTBA MAaTEpHalOB, B TOM 4YHCIE HAHOMATEPHAJIOB W
HAHOCHUCTEM, TI0 MPOHUITIO BBEITYCKHON KBATU(PUKAIIMOHHON pabOTHI;

—  (PUBHUKO-XUMHUYCCKUE 3aKOHOMEPHOCTH TEXHOJOTHUECKUX TMPOIECCOB MOMYUCHUS
MaTepuajoB, B TOM 4YHCJIEC HAHOMATEPHAJIOB W HAHOCHUCTEM, IO MPOMUIIO BBITYCKHOU
KBaJTM(DUKAIIMOHHOU PabOTHI,

— KOMIUIEKC MEpONPHUATHIA 10 TEXHUKE OE30MacHOCTH, OXpaHE OKPYXKAIOIIEH Cpelbl,
OXpaHe TPy/a;

ymemy:

—  OCYILECTBJIATH KOHTPOJIb CAMOCTOSATEIBHON HaydYHO-UCCIIEI0BATEIBCKON PaOOTHI;

— BBINOJHATH IOATOTOBKY HAYYHO-TEXHUYECKOH JIOKYMEHTAI[MH Il TPOBEIACHUS
HAYYHBIX UCCIICIOBAaHUI U TEXHHUYECKUX Pa3paboToK;

— BBINOJIHATH pacueThl, CBA3aHHBIC C pPa3pabOTKOW 3aJaHUNl JUIS  OTACIbHBIX
VCTIOJIHUTEIIEH.

61a0emo.

— CHCTEMOW TUTAHUPOBAHHSI W OpTraHU3allMM HAyYHO-MCCIICIOBATEIbCKUX B paMKax
U3y4aeMoi mporpaMMbl OakaiaBpuarta.

3. Kpartkoe coaep:xxaHue npeIunJIoMHONA MPAKTUKH

[TpuoOpeTeHne 3HAHWUN W HABBIKOB 110 OpraHW3allMd ¥ YIPaBICHUIO OTICIbHBIMU
JTaraMu ¥ MPOrpaMMaMy TIPOBEICHUS HAyYHBIX UCCIICOBAHUI M TEXHUYECKUX Pa3padOTOK.

[ToaroToBka HMCXOMHBIX JAHHBIX JUISl BBIMOJIHEHHS BBIMYCKHOW KBaJM(UKAIMOHHOU
paboTHI.

4. O0beM npeIuIJIOMHON NPAKTHKH

Bunpr yue6HOM paboThI O6Bem

B 3aueTHEBIX ‘ B akanem.
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eMHALIAX yacax
Oo6masi TpyA0eMKOCTh JUCIHIIJIHHBI M0 YYeOHOMY 12,0 432
ILUIAHY
AyIMTOpPHbIE 3AHATHSL: - -
CamocrosiTesbHas padora (CP): 12,0 432
CamocTosiTeTbHOE OCBOCHHE 3HAHUH, YMEHHUH 1 10,0 360
HABBIKOB I10 IPOrpamMMe IPeAIUIIIOMHON IPAKTUKU
[Toxroroska oryera 2,0 72
Bu HTOroBoro KOHTpoJIs: 3a4et / IK3aMeH 3adeT ¢ OLEHKOH

Bunbr yue6HOM paboThI O6Bem
B 3auetHbIx B actpos.

CAUHHUIIaX gacax
Oo6masi TpyA0eMKOCTh JUCIHIIJIHHBI M0 Y4eOHOMY 12,0 324
ILUIAHY
AyIMTOpPHbIE 3AHATHSL: - -
CamocrosiTebHas padora (CP): 12,0 324
CamocTosiTeTbHOE OCBOCHHE 3HAHUH, YMEHHUH 1 10,0 270
HABBIKOB I10 IPOrpamMMe IPeaIUIIIOMHON IPAKTUKU
IToxroroska oryera 2,0 54
Bu HTOroBoro KOHTpoJIs: 3a4et / IK3aMeH 3adeT ¢ OLEHKOH

4.6.HayuHo-ucciaenoBaTeabckas padora B cemectpe (b2.H.1)

1. Ilean HayuHo-HccaeaoBaTebekoii padorsl (HUP) — popmupoBanne HEOOXOIUMBIX
KOMIICTEHIIHI JI1 OCYIIECTBICHHSI HAYYHO-UCCIIEI0BATEIBCKON JACITEIBHOCTH 110 HAIPABJICHUIO
noarotoBku 22.03.01 — MarepuanoBeieHHEe U TEXHOJIOTHH MaTepUaIoB» MPOpUIb TOATOTOBKU
«MaTepuanoBeicHUEC ¢ TEXHOJIOTMH HAHOMATCPHAIOB M  HAHOCHCTEM» MOCPEICTBOM
TUTAHUPOBAHMSI U OCYIIECTBIICHHSI SKCIIEPUMEHTATIHLHON IEATEIbHOCTH Ha OCHOBAHUY U3yYSHHBIX
JTUCIUTUTAH, B TOM YHCJIE CIICITHATIBHBIX, U CAMOCTOSITEILHO H3y4CHHOM MH(POPMAIIHH.

2 B pe3yibTare BBINOJHEHHS HAYYHO-HCCJIEI0BATEIbCKONH PadoThl 00yyarommiics
10 MporpamMMe 0aKajaBpuaTa J0JIKeH:

Obnadams cnenyrommumu o6mexynsTypabiME (OK), obrienpodeccronansubivu (OITK)
u npodeccuonanbHbivu ([1K) komnereHImsMI:

CTIIOCOOHOCThI0 K KOMMYHHMKAIIUM B YCTHOW M NHChMEHHOH (hopMax Ha PyCcCKOM U
WHOCTPAaHHOM  SI3bIKaxX JIIS  PEIICHUS 3a/a4  MEKIHYHOCTHOTO W MEKKYJIbTYPHOTO
B3aumoeiicteus (OK-5);

CIIOCOOHOCTBIO Pa0dOTaTh B KOJUICKTHBE, TOJEPAHTHO BOCIPHHHAMAS COLUAIBHEIE,
ITHUYECKUE, KOH(ECCHOHAIBHBIE U KyabTypHbIe pasnnuus (OK-6);

CIIOCOOHOCTRIO K caMOOpraHu3aiuu u camooopazosanuto (OK-7);

CMOCOOHOCTBIO peIIaTh CTaHAAPTHBIC 3aJa4d MPO(GECCHOHATBHON JAEATEIIbHOCTH Ha
OCHOBE MH(OPMAITMOHHOW U OMOIHOrpadUIeCcKOil KyIbTyphl C MPUMEHEHHEM WH(OPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJOTHH M C YYETOM OCHOBHBIX TpeOOBaHWN HWH(POPMALMOHHOU
6e3omacuoctu (OITK-1);

CMOCOOHOCTBIO UCIIOJIB30BaTh B MPO(ECCHOHATBHOM ESTEILHOCTH 3HAHUS O MOAX0aX U
METOMaxX TOJIYYCHHUsS PE3YJbTaTOB B TEOPETHUECKUX M SKCIEPUMEHTAIBHBIX HCCIIEIOBaHUSIX
(OIIK-2);

TOTOBHOCTBIO MPUMEHATh (DyHIIaMEHTaJIbHBIC MaTEeMaTHUECKUE, €CTECTBCHHOHAYUHBIC U
o0rIenHXeHepHbIe 3HaHus B mpodeccruonanbhoi aesrenproctr (OITK-3);

CIIOCOOHOCTBIO  HMCIIOJIB30BaTh COBPEMEHHBIC HMH(DOPMAIMOHHO-KOMMYHHKAIIHOHHBIE
TEXHOJIOTUH, TJI00ANbHbIC WH(POPMAIMOHHBIC PECYpChl B HAYYHO-HCCIICIOBATEIBCKONH |
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pacyeTHO-aHATUTHYECKONH NIEATETHbHOCTH B OOJIACTH MAaTEpUaJOBEIEHUS ¥ TEXHOJOTHH
marepuainos (I[TK-1);

CIIOCOOHOCTBIO OCYHIECTBIATh COOp MAHHBIX, M3y4aTb, AHAJIU3UPOBATh U 000OIIATH
HAayYHO-TEXHUUYECKYI0  HMHpOpMAIMI0 [0 TeMaTHUKe HccieloBaHus, pa3paboTke U
UCIIOJIb30BAHUIO TEXHUYECKOW JOKYMEHTAIlMd, OCHOBHBIM HOPMATHUBHBIM JIOKYMEHTaM IO
BOIPOCAaM HHTEJUIEKTYaJIbHOH COOCTBEHHOCTH, MOJTOTOBKE JOKYMEHTOB K MaTEHTOBAHHUIO,
oopmiienuto Hoy-xay (I1K-2);

TOTOBHOCTBIO HCIOJIB30BaTh METOABl MOJEIUPOBAHUA TMPU MPOTHO3UPOBAHUU H
ONTUMHU3ALMKN TEXHOJOTMYECKUX TMPOLECCOB U CBOMCTB MaTepHaliOB, CTaHIApPTH3aLUU U
ceprudukau MaTepuanos u nporeccos ([MK-3);

CIIOCOOHOCTBIO HCIIONIB30BaTh B HCCIEIOBAaHMSIX M pacyeTax 3HaHHA O METOAax
UCCIIe/IOBaHMs, aHAIM3a, IMAarHOCTUKU W MOJCIMPOBAHUS CBOWCTB BEIIECCTB (MaTepHasoB),
GuU3MYECKUX W XHMHYECKUX MpOoIeccaX, MPOTEKAMIIUX B MarepHaliax NpH HX IMOJY4CHUH,
obpabotke u moaudukanuu (I1IK-4);

TOTOBHOCTBIO BBIMIOJIHATh KOMILJIEKCHBIE HCCIEAOBAaHUS U WCHBITAHUS TPU H3YYCHUHU
MaTepuajoB U W3JENUM, BKIIOYAs CTaHIAApTHbIE U CepPTU(PHUKAIMOHHBIE, IPOLECCOB HX
IPOM3BOICTBA, 00paboTku U Momudukanuu ([1K-5);

CIOCOOHOCTBIO MCMOJIb30BaTh Ha MPAKTHKE COBPEMEHHBIE IMPEICTABICHUS O BIHUSHUU
MHUKpPO- U HAHO-CTPYKTYpbl Ha CBOMCTBA MAaTEPHUANIOB, UX B3aMMOJEHUCTBUM C OKpYXKarollen
cpezoi, moyisiMu, yactutiamu 1 usaydenusmu ([1IK-6);

CIIOCOOHOCTBIO BBIOMpAaTh M HPUMEHSTH COOTBETCTBYIOLIME METOAbI MOJEIUPOBAHUS
GHU3HUECKUX, XUMUUECKHX M TeXHOIoruueckux mnporeccos (ITK-7);

TOTOBHOCTBIO HCIIOJHSATH OCHOBHBIC TPEOOBAaHUS ICIOMPOU3BOACTBA MPUMEHHUTEIHHO K
3alUcAM U MPOTOKOJIaM; 0GOPMIISTh MPOEKTHYI0O U pabOuyl0 TEXHUYECKYIO JOKYMEHTAIUIO B
COOTBETCTBUH ¢ HOpMaTuBHBIMU nokymeHTamu (I[1K-8);

TOTOBHOCTBIO Y4aCTBOBaTh B pa3pabOTKe TEXHOJIOTUYECKUX MPOILIECCOB MPOU3BOJCTBA U
00pabOTKU MOKPBITUNA, MATEPUATIOB U U3JICTHIA U3 HUX, CUCTEM YIIPABJICHHS TEXHOJIOTHUYSCKUMU
nporeccamu ([TK-9).

3. KpaTkoe coaep:xkaHue TUCHUTLIUHBI

B npouiecce ocBoeHUS TUCHUTUIMHBI 00YYaIOUIUIiCs T0JKEH MOATOTOBUTH U MPEACTABUTD
K 3alUTe HAYYHO-HCCIIe0BaTeNNbeKyto padoty (HUP), BRIMOJHEHHYIO HA COBPEMEHHOM YpPOBHE
pPa3BUTHSI HayKU M TEXHUKHU U COOTBETCTBYIOILIYIO BHIOPAHHOMY HAIIPaBJICHUIO MOATOTOBKHU U
nporpaMMe o0ydeHUsI.

B npencraBnennoit k 3ammte HUP nomkHBI MONy4uTh pa3BUTHE 3HAHUS U HABBIKH,
MOJTy4YeHHBIC OOYYAIOIIUMCS TPH OCBOCHHH MPOrpaMMbl OakajnaBpwara, B TOM YHCIE NpU
M3YyYCHUHU CHEUUaNbHBIX auciuiuinH. lIpeacraBnennas k 3amure HUP nomxna conmepkath
0030p JHUTEpaTyphl, OIMUCAHUE WCIIOJB30BAHHBIX MAaTEPUATIOB M METOJOB HCCIEIOBaHU,
MOJTy4YEHHBIE HKCIIEPUMEHTAIIbHBIE PE3YAbTaThl U BBIBOJBI IO paboTe.

4. 00beM HAYYHO-HCCIEA0BATEIBCKOM padoThl

Bunbr yue6HOM paboThI O6Bem
B 3aueTHEBIX B akanem.

eINHUIIAX gacax
O01as Tpya10eMKOCTh JUCHUIIIHHBI 110 Y4eOHOMY 40 144
ILUIAHY
AYAUTOPHBIE 3aHATHUS: 1,78 64
CamocrosiTesbHas padora (CP): 2,22 80
CamocTosiTeTbHOE OCBOCHHE 3HAHUMN, YMEHUH 1 1,72 62
HaBBIKOB
IToxroroska oruera 0,5 18
Bu/1 HTOroBOro KOHTPOJIS: 3a4eT / IK3aMeH 3adeT ¢ OLEHKOM
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Bunbr yue6HOM paboThI O6Bem
B 3auetHbIx B acTpos.

CAUHHUIIaX gacax
Oo6masi TpyA0eMKOCTh JUCIHIIJIHHBI M0 YYeOHOMY 40 108
ILUIAHY
AYAUTOPHBIE 3aHATHUS: 1,78 48
CamocrosiTesbHas padora (CP): 2,22 60
CamocTosiTeTbHOE OCBOCHHE 3HAHUH, YMEHHUH 1 1,72 46,5
HAaBBIKOB
IToxroroska oryera 0,5 13,5
Bu HTOroBoro KOHTpoJIs: 3a4et / IK3aMeH 3adeT ¢ OIEHKOH

4.7.T'ocynapcTBeHHasi HNTOrOBasi aTTecTanus. 3alIMTA BBITYCKHON KBATH(UKAIIMOHHOM
pa6orsi (b.3)

1. Ileap rocysapcTBeHHOH WTOIOBOH AaTTeCTANMH — BBIABICHUE YPOBHS
TEOPETUYECKOW U TMPAKTUYECKOW IMOATOTOBICHHOCTH BBIMYCKHHKA BYy3a K BBIIOJHEHUIO
npodeCCHOHATBHBIX 3aJjad M COOTBETCTBUSL ero moiarotoBku Ttpebdosanusim ®I'OC BO mo
HarpasieHuto nmoAarotoBku 22.03.01 — MatepuanoBenenre U TEXHOJIOTHHA MaTEPUATIOB».

2. B pe3yibTaTe rocyiapCcTBeHHOH HWTOroBOii aTTecTanmuu oO0y4yaroluiicss o
nporpaMme 0aKajaaBpuaTa 10JKeH 00J1a1aTh CJeAyI0IUMH KOMIIeTeHIUSMMU:

CIIOCOOHOCTBIO HCIIONB30BaTh OCHOBBI (PHIOCOPCKUX 3HAHMHA A1 (POPMUPOBAHUS
MUpOBO33peHdeckoi mosuimu (OK-1);

CIOCOOHOCTBIO aHAIM3UPOBATh OCHOBHBIC ATAlbl U 3aKOHOMEPHOCTH HCTOPUYECKOTO
pa3BuTHs 00MIeCTBa A1 GOPMHUPOBaHUS TpakaaHckoi mosuiuu (OK-2);

CIIOCOOHOCTBIO HCIIONIB30BaTh OCHOBBI KOHOMMYECKHMX 3HAaHMHA B pasziIMuYHBIX chepax
nesrenpaocT (OK-3);

CIOCOOHOCTBIO MCMOJb30BaTh OCHOBBI IPABOBBIX 3HAHWH B pazNUYHBIX cdepax
nesitenbHocTH (OK-4);

CHOCOOHOCTBIO K KOMMYHHMKAIlMM B YCTHOH M MHCbMEHHOM (opmMax Ha PYCCKOM U
MHOCTPAaHHOM  S3bIKax JJIs  peIleHUs 3a7a4  MEXKIMYHOCTHOTO U MEXKYJIbTYpHOTO
B3aumoeiicteus (OK-5);

CIOCOOHOCTBIO pabOTaTh B KOJUIGKTHBE, TOJEPAHTHO BOCIPHHHAMAS COLUAIBHBIE,
ITHUYECKHUE, KOH(DeCCHOHaNbHbIC U KyabTypHbIe pasnnuus (OK-6);

CIOCOOHOCTBIO K caMoopraHu3aiuu u camooopasosanuto (OK-7);

CIIOCOOHOCTBIO HCIIOJIB30BaTh METOABI M CpeiacTBa (U3MYECKOM KyIbTypbl s
oOecrieueHns OJTHOLIEHHOH colmanbHO# 1 npodeccnonansHol aestenbaocta (OK-8);

TOTOBHOCTBIO TIOJb30BaThCS OCHOBHBIMH METOJaMH 3allUThbl [POU3BOJCTBEHHOTO
IepcoHaNa M HAcelIeHHs OT BO3MOXHBIX IIOCIEICTBUN aBapHii, KaTacTpod, CTHUXUIHBIX
oencreuii (OK-9).

CIOCOOHOCTBIO peIlIaTh CTAaHAAPTHBIE 33/Ja4d NPO(ECCHOHANBHOM JEATENIbHOCTH Ha
OCHOBE MH(OPMAITMOHHOW U OMOIHOrpaduIecKoil KyIbTyphl C MPUMEHEHHEM WH(OPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTMH M C YYETOM OCHOBHBIX TpeOOBaHMH HH(POPMALMOHHOU
6e3omacuoctu (OITK-1);

CIIOCOOHOCTHIO MCIIOJIb30BaTh B MPO(PECCHOHATBHOM EATETbHOCTH 3HAHUS O MOAX0aX U
METOJaX MOJY4YeHHUs] PE3yIbTaTOB B TEOPETHUECKUX U HKCIEPUMEHTAJIBHBIX HCCIEIOBAHUIX
(OIIK-2);

TOTOBHOCTBIO MPUMEHATh (PYHIaMEHTAJIbHbIE MaTEeMAaTUYECKUE, ECTECTBEHHOHAYYHbIE U
oOrIenHXeHepHbIe 3HaHUs B mpodeccronanbhoii aesrenproctu (OITK-3);

CIIOCOOHOCTBIO COYETaTh TEOPHIO M MPAKTHKY JUIS peIIeHHs HHxXeHepHbIX 3aaau (OITK-
4);
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CIIOCOOHOCTBIO MPHMEHSTh B MPAKTUYECKOW ACATEILHOCTU MPHHLUIIBI PAallMOHAIEHOTO
UCIIOIB30BaHUs MIPUPOIHBIX PECYPCOB M 3alIUThI OKpYyxaroteit cpennl (OITK-5).

CIIOCOOHOCTBIO ~ UCIIOJIb30BAaTh COBPEMEHHbIE HMH()OPMAIMOHHO-KOMMYHHKAIIMOHHBIC
TEXHOJIOTUH, TJI00aNbHbIE WH(POPMAIMOHHBIE pPECYpChl B HAYYHO-HCCICIOBATEIBCKONH |
pacyeTHO-aHAIUTHYECKON JEATENIBHOCTH B O0JacTH MaTepHAJOBENCHUS M  TEXHOJOTHU
marepuainos (I[TK-1);

CIIOCOOHOCTBIO OCYHIECTBIATh COOp MAHHBIX, M3y4aTb, AHAJIU3UPOBATh U 000OIIATH
HAYYHO-TEXHHYECKYI0O  HMH(OpMAlMio TI0 TEMaTUKE  HWCCIEAOBaHUs, pa3paboTke u
UCIIOJIb30BAHUIO TEXHUYECKOM JIOKYMEHTAIlMM, OCHOBHBIM HOPMATHBHBIM JOKYMEHTaM IO
BOMPOCAM HWHTEIUICKTYaIbHOW COOCTBEHHOCTH, TOJTOTOBKE JOKYMEHTOB K ITaTEHTOBAHHMIO,
oopmiienuto Hoy-xay (I1K-2);

TOTOBHOCTBIO HCIIOJIb30BaTh METOJABI MOJCIUPOBAHMS TIPU MPOTHO3UPOBAHHU U
ONTUMHU3AIMH TEXHOJOTMYECKUX IIPOLECCOB M CBOMCTB MAaTepUalioB, CTaHAAPTH3ALUH U
ceprudukau MaTepuanos u nporeccos ([MK-3);

CIIOCOOHOCTBIO HCIIOJIB30BaTh B HCCICIOBAaHHMSIX M pacueTax 3HAaHHSA O METOoJax
UCCIIC/IOBaHMs, aHAIM3a, IMAarHOCTUKU W MOJCIMPOBAHUS CBOWCTB BEIICCTB (MaTepHasoB),
(GU3MYECKUX M XMMHUYECKUX MpOILeccax, MPOTEKAIOMIUX B MaTepHaiax IMPH HX IOJyYCHUH,
obpabotke u moaudukanuu (I1IK-4);

TOTOBHOCTBIO BBINOJHATh KOMILJICKCHBIC HCCIICAOBAHHS W HMCIBITAHUS TPU H3YYCHHH
MaTepHalioB W W3ACIHUH, BKIOYAas CTaHJApTHBIE M CepTU(UKAIMOHHBIC, IPOIECCOB HX
IPOM3BOICTBA, 00paboTku U Momudukanuu ([1K-5);

CIIOCOOHOCTBIO HCIONIB30BaTh HAa TPAKTUKE COBPEMEHHBIC MPEICTABICHHS O BIHSHUU
MHUKpPO- U HAHO-CTPYKTYpbl Ha CBOMCTBA MAaTEPHUANIOB, UX B3aMMOJEHUCTBUM C OKpYXKarollen
Cpezoi, moyisiMu, yactutiamu 1 usaydenusmu ([IK-6);

CIIOCOOHOCTBIO BBIOMpATh M TMPHMEHITH COOTBETCTBYIOIIHUE METOIBI MOJCIMPOBAHUS
GHU3HUECKUX, XUMUUECKHX M TeXHOOoruueckux mnporeccos (ITK-7);

TOTOBHOCTBIO HCIIOJHSATh OCHOBHBIC TPEOOBaHUsI JEIONPOU3BOJICTBA MPUMEHHUTEIBHO K
3alUCsIM U TIPOTOKOJIaM; OQOPMIISITh MPOEKTHYIO U pabouyr0 TEXHWYECKYIO TOKYMEHTAIHIO B
COOTBETCTBUH ¢ HOpMaTuBHBIMU JokymeHTamu (I[1K-8);

TOTOBHOCTBIO YYaCTBOBATh B pa3pabOTKe TEXHOJIOTUYECKUX IMPOIECCOB MPOU3BOJICTBA U
00pabOTKH MOKPHITUI, MATEPHAIOB U U3ACIHH U3 HUX, CHCTEM YIPaBICHHS TEXHOJIOTHYCCKUMH
nporeccamu ([TK-9);

CIIOCOOHOCTBIO OIIEHMBATH KAueCTBO MAaTEPUAIOB B IPOU3BOJICTBCHHBIX YCIOBHSX Ha
CTaIuH OIBITHO-TIPOMBIIIJICHHBIX McnbITanuii u Bueapenus ([1K-10);

CIIOCOOHOCTBIO MPUMEHSTh 3HAHUSI 00 OCHOBHBIX THITAX COBPEMEHHBIX HEOPTaHUYECKHX
U OpraHMYeCKUX MAaTEpUAJIOB, TNPHUHIMIIAX BHIOOpAa MaTEepHajoB [UIS 3aJaHHBIX YCIOBHU
IKCIUTyaTallil C YYEeTOM TpeOOBaHMH TEXHOJOTMYHOCTH, 3KOHOMHYHOCTH, HAJIEKHOCTH |
JOJITOBEYHOCTH, OKOJOTMYECKMX IOCIEACTBUH WX MNPUMEHEHHS TPH TPOCKTUPOBAHUH
BBICOKOTEXHOIOrHYHbBIX TporieccoB ([TK-11);

TOTOBHOCTBIO paboTarh Ha OOOpPYIOBAaHMM B COOTBETCTBUU C TPAaBUJIAMHU TEXHUKU
0€30MacHOCTH, IPOU3BOICTBEHHOW CAaHUTApUH, MTOXKAPHOI 0E30MacCHOCTH U HOPM OXpPaHbl TpyJa
(MK-12);

CIIOCOOHOCTBIO ~ HMCIOJB30BaTh HOPMATHBHBIE W METOAMYCCKHE MaTepUalbl s
MOJTOTOBKH W O(QOPMIICHHSI TEXHMYECKHX 3aJaHWll Ha BBIOJHEHHE W3MEPEHUH, MCIBITAaHUH,
Hay4YHO-HMCCIIEC0BATEIbCKUX U ONBITHO-KOHCTPYKTOpCKuX padot (I1K-13);

TOTOBHOCTBIO  HCIIOJIb30BaTh TEXHHUYECKHE CpPEACTBA HW3MEPEHHUS W KOHTPOJI,
HEOOXOMMBIC TIPU CTAHAAPTU3AIMH U CEPTUPHUKALUN MaTEPUAIIOB H MPOIeccax WX MOTy4eHUs,
UCTIBITATEIFHOTO U IPOM3BOACTBEHHOTO 000pymoBanus ([1K-14);

CHOCOOHOCTBIO oOecneunBaTh 3((HEKTHUBHOE, IKOJIOTHUYECKH U TEXHUYECKU Oe30macHoe
IPOM3BOJICTBO HAa OCHOBE MEXAHM3AIMM M aBTOMATH3aIlMH TPOM3BOJICTBEHHBIX IIPOIIECCOB,
BBIOOpA M AKCIUTyaTallud 00OpYIOBaHUS U OCHACTKU, METOJOB M MPUEMOB OPraHU3aIllMH TPyJa

(IK-15);
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CIIOCOOHOCTBIO HCIONB30BaTh Ha MPOU3BOACTBE 3HAHUS O TPATUIMOHHBIX U HOBBIX
TEXHOJIOTMYECKUX IPOLEecCax M ONepalusX, HOPMATUBHBIX M METOJUMYECKHX Marepuagax o
TEXHOJIOTUYECKONW TOJTOTOBKE MPOU3BOACTBA, KAUeCTBE, CTAHAAPTU3AIMU U CepTU(HUKANUN
U3JICITUI K TIPOIIECCOB C DJIEMEHTaMH 3KOHOMHUYeckoro ananmsa ([1K-16);

CIIOCOOHOCTBIO  HCIONB30BaTh B NPOPECCHOHATBHOW  JEATETBHOCTH  OCHOBBI
MPOEKTUPOBAHUS TEXHOJOTUYECKUX IMPOILIECCOB, Pa3pabOTKH TEXHOJIOTUYECKOW TOKYMEHTALUH,
pacyeToB W KOHCTPYMPOBAaHMs JeTalieid, B TOM YHCIE C HCIOJIb30BAHUEM CTaHIAPTHBIX
nporpamMubix cpeacts (ITK-17).

3aBepmiaromMM dTanoM oOyueHHss 10 HampasieHuto moarotoBku 22.03.01 -
«MarepuanoBeicHUE U TEXHOJIOTHH MaTepuanoB» Npouib NOArOTOBKU «MarepraioBeieHue U
TEXHOJIOTMM  HAaHOMAaTepUaJioB W  HAHOCHCTEM»  SIBJSIETCA  3alllUTa  BBIMTYCKHOU
KBATH(UKAIIMOHHON paboThI OakaiaBpa.

B pesynbprare mpOXOKACHUS TOCYJApCTBCHHONH HMTOTOBOW aTTecTanud (BBIOJHCHUS
BBIMTYCKHOW KBATM(UKAIIMOHHON pabOThI) CTYICHT JOJIKEH:

3Hamy:

— TOpANOK OpraHU3alMM, IJIAHUPOBAHUS M IMPOBEACHUS HAyYHO-HCCIIEJO0BATEIbCKHUX
paboT C UCTIOIH30BAHUEM TMOCIIEHIX HAYYHO-TEXHHUECKHUX JOCTHKEHUH B JaHHOH 00acT,

—  (QU3UKO-XMMHUYECKUE OCHOBBI IMOJIYUEHHUS W UCCIIEJOBaHMSI CBOWCTB MaTepuajoB, B
TOM YHCJIE HAHOCUCTEM U HAHOMATEPHUAJIOB,;

— OCHOBHBIE TPeOOBaHUS K MPEJCTABICHUIO PE3YIHTATOB MMPOBEICHHOTO UCCIICOBAHUS
B BHJIE HAYYHOT'O OTYETa, CTAThbH WM JOKJIA/a;

ymemy:

— CaMOCTOSITENIbHO BBISBJISATH MEPCHEKTUBHBIC HAINPABICHUS HAYUYHBIX HMCCIIEOBAHUMH,
000CHOBBIBAaTh AaKTyalbHOCTb, TEOPETHUECKYI0 M TMPAKTUYECKYI) 3HAYUMOCTH MPOOIEMBI,
IPOBOJIUTh  DKCIIEPUMEHTAJIBHBIE HCCIENOBAHUS, AHAJIU3UPOBATh M HHTEPIPETHUPOBATH
MOJIYYEHHBIEC PE3YIbTaThI;

— OCYHIECTBJIATH MOMCK, 00pabOTKy W aHAIM3 HAYYHO-TEXHUYECKOW HH(POpMAIMH T10
TEME BBINOJIIHSIEMOMN paboThl, B TOM UKCJE C TPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHIA;

— paboTaTh HAa COBPEMEHHBIX MPUOOpax, OPraHU30BBIBATH MPOBEJACHNUE SKCIIEPUMEHTOB
Y UCTIBITAaHUH, TPOBOJAUTH UX O0OPAOOTKY U aHAIM3UPOBAThH PE3YNIbTATHI;

enadems:

— METOJOJOTHEN © METOAUMKOW IMPOBEICHUS HAyYHBIX HCCIIEIOBAHUN; HaBBIKAMH
CaMOCTOSITENIbHOW HAyYHOM M UCCIIEA0BATENLCKOM padoThI;

— HaBbIKaMU paOOTHl B KOJIJIEKTUBE, TUIAHUPOBATH U OPraHU30BHIBATH KOJIJICKTUBHBIE
Hay4HbIE HCCIEOBAHUs; OBJIAJIEBATh COBPEMEHHBIMM METOJAMM MCCIIEIOBAaHUS M aHaIu3a
MOCTAaBJICHHBIX TTPOOJIEM,

— CIOCOOHOCTBIO pEelIaTh TOCTaBICHHBIC 3aJauyd, HCIONB3ysS YMCHHS W HAaBBIKH B
OpTraHU3aIMN HAYIHO-HCCIEA0BATEIHCKUX H TEXHOJIOTHUECKUX PadoT.

3. Kpartkoe coaep:xaHue rocy1apcTBeHHOH HTOTOBOIi aTTeCcTAlINH

locynmapcTBeHHass UTOTOBasi aTTecTalus OOYYArOMIMXCS O MporpaMMme OakajaaBpuara
OpoBOIUTCS B (opMe  3aIiuThl  BBIMYCKHOW  KBaaudukanmuoHHoi  padoter  (BKP).
l'ocynapctBennas urorosas arrectanus B popme 3amutsl BKP npoxonut B 8 cemectpe Ha 6aze
3HaHWM, TIOMYYEHHBIX CTyJEHTaMHd TpU HW3YYeHWH AWCHUIUTMH HampaieHuss 22.03.01
«MarepuanoBeIeHHE U TEXHOJIOTHH MaTepUaoB» NpoUilh MOATOTOBKH «MarepraloBeIeHuEe U
TEXHOJIOTMM HAHOMATEpPUAJIOB U HAHOCUCTEM.

l'ocynmapcTBeHHAss UTOTOBAsi aTTECTAllMsl O0YJArOIIMXCs MO MporpaMMe OakanaBpuara —
3allUTa  BBITYCKHOW  KBAIM(UKAIMOHHONW  PabOThI  MPOBOAMTCS  TOCYJapCTBEHHOMN
AK3aMEHALMOHHOW KOMUCCHEM.

Kontponb 3Hanuit oOydarommxcs, noixydeHHbIx npu ocBoeHuu OOII, ocymecTBisieTcs
myTreM npoBeneHus 3ammtel BKP u nprcBoenus kBanupukanuu «OakanaBp».

140



3ammTa BBITYCKHON KBaJTM(UKAIMOHHONW paboTHI SBISETCS 00sA3aTENbHOM Mpole ypon
UTOTOBOM  TOCYAapCTBEHHOW aTTeCTallMd CTYACHTOB BBICHIMX YYEOHBIX  3aBE/ICHUH,
3aBepIIAOIMX OOYYeHHE [0 HAMpPaBICHHUIO MOJArOTOBKM OakanmaBpuata. OHa TPOBOIUTCS
NyOJIMYHO Ha OTKPBITOM 3acemanuu ['DK cormacHo yTBep)KICHHOMY JeKaHAaTOM rpaduky, Ha
KOTOPOM MOT'YT IPUCYTCTBOBATH BCE JKEJAIOIINE.

Marepwuaisl, mpecTaBIsIeMbIe K 3alUTe:

BBINTYCKHAsI KBATM(UKAITMOHHAS paboTa (MOSCHUTEIbHAS 3aITUCKA);

3aganue Ha Beinoiinenue BKP;

0T13bIB pykoBoautens BKP;

peuen3us Ha BKP;

npe3eHTaIys (pa3IaToYHbIi MaTepua), MOAMUCAHHAS PYKOBOAUTEIICM,;

TOKJIaI.

4. O0beM rocyiapcTBeHHOI UTOTOBOM aTTeCTAIUHI

[Iporpamma oTHOCHTCS K 0a30BOM 4acTH y4eOHOTO IuiaHa, K 00Ky «l ocymapcTBeHHas
utorosas arrecranus» (b3) u paccuntaHa Ha coCpenOTOUCHHOE MPOXOXKIAcHUE B 8 cemectpe (4
Kypc) obyuenus B ooreme 324 u (9,0 3ET). Ilporpamma mpezrmonaraer, 4to 0OydaroIInecs
UMCIOT TCOPETUYCCKYI0 W MPAKTHUYECKYI0 TOATOTOBKY B 00JAacTH MaTepUANOBEACHUS U
TEXHOJIOTUY HAHOMATEPUAIOB K HAHOCHUCTEM.

Bunast yueOHoI paboThI Ob6Bvem
B 3aueTHBIX B akanewm.
eMHALIAX yacax
Oo6masi TpyA0eMKOCTh TUCIHIIJIHHBI M0 Y4eOHOMY 9,0 324
TIAHY
CamocrosiTesbHas padora (CP): 9,0 324
Brimonnenue, Hanucanue u opopmierne BKP 9,0 324
Bua urorosoro kourpoJs: 3amura BKP 3anmTa BKP
Bunbr yue6HOM paboThI O06Bem
B 3auetHbIx B actpos.
eIUHHLIAX yacax
Oo6masi TpyA0eMKOCTh TUCIHIIJIHHBI 10 Y4eOHOMY 9,0 243
TJIAHY
CamocrosiTesbHas padora (CP): 9,0 243
Breimonaenue, Hancanue u opopmiierne BKP 9,0 243
Buj urorosoro kourpoJsi: 3amura BKP 3amuTa BKP

4.8. ®akyabTaTUBBI

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIIMHBI
IMepeBox HayuyHO-TexHHnYeckoi auteparypbl (OPT/.1)

1. Heanb qucUNIMHBI — TIpHOOpETEHNEe 00yJaIOIIMMHCS 00IIeH, KOMMYHUKATHBHON 1
npoeCCHOHATBPHON KOMIIETEHIIMH, YpPOBEHb KOTOPBIX Ha OTACIBHBIX JTanax s3bIKOBOU
MOJTOTOBKU IO3BOJISIET BBINOJHATH pPa3jIMyHble BUIBI MPO(eccHOHATbHO OPHUEHTHUPOBAHHOIO
IIepeBO/Ia B MPOU3BOJICTBEHHON U HAYYHOU JAEATEIIBHOCTH.

2. B pe3yabrare wu3yYeHHs AUCHUIJIMHBI oOyyawinuiicssi mo mnporpamMmme
0akajaBpHaTa q0JIKEH:

Obnadams cnenyromumu o6mexynsTypabiME (OK), obrenpodeccronansubivu (OITK)
u npodeccuonanbibive ([1K) komMnereHImsMI:
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CIOCOOHOCThI0 K KOMMYHMKALlUM B YCTHOW M NHUCBMEHHOH (hopMax Ha pYyCCKOM U
UHOCTPAaHHOM  S3bIKax JJIs  peIleHUs 3a4a4 MEXIMYHOCTHOTO U MEXKKYJIbTYpHOIO
B3aumoeiicteus (OK-5);

CIIOCOOHOCTBIO OCYIIECTBIISITH COOp JaHHBIX, W3y4aTh, aHAIM3UPOBATH W 0000IIATh
HAYyYHO-TEXHMYECKYI0O  HMH(OpMAnMi0 1O TEMaTUKe  HCCIEAOBaHUs, pa3paboTke U
UCIIOJIb30BAaHUIO0 TEXHUUYECKOW JOKYMEHTAllMM, OCHOBHBIM HOPMATHUBHBIM JOKYMEHTaM I10
BOMPOCAM HHTEIUICKTYaJIbHOM COOCTBEHHOCTH, IOJTOTOBKE JOKYMEHTOB K IaTEHTOBAHMIO,
oopmaenuto noy-xay (ITK-2);

3Hamy:

- OCHOBHBIE CIIOCOOBI IOCTUKEHHS SKBUBAJIEHTHOCTH B IIEPEBOJIE;

- OCHOBHBIE NIPUEMBI [IEPEBOJIA,;

A3BIKOBYIO HOPMY U OCHOBHBIE (DYHKIIMHU S3bIKa KaK CHUCTEMBI,

- JIOCTaTOYHOE [UIsl BBIIOJHEHWS NIEpeBOJAa KOJIMYECTBO JIEKCMUECKHMX EIUHMII,
(dpa3zeosoru3MoB, B TOM YHUCJIE COLUAIBHBIX TEPMUHOB M JIMHTBOCTPAHOBEIUECKUX peauii;

ymemu:

- IPUMEHATh OCHOBHBIE IPUEMBI IIEPEBO/JIA;

- OCYLIECTBIISAITh INHCBMEHHBI TEPEeBOX C COONIIOJCHHEM HOPM JIEKCHYECKOM
9KBHUBAJIEHTHOCTH, COOJIIOIEHUEM IPaMMAaTUYECKHX, CHHTAKCUYECKUX U CTUIMCTUYECKUX HOPM;

- 0(OPMIISITH TEKCT MIEpEBO/Ia B KOMIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

- OCYWIECTBIATh IMEPEBOJ C COOMIOJEHHUEM HOPM JIEKCHUECKOW HSKBHBAJIEHTHOCTH,
COOJIIOJICHHEM TPaMMAaTHYECKHUX, CHHTAKCUYECKUX M CTHJIMCTUYECKHX HOPM TEKCTa MepeBoja U
TEMIOPATBHBIX XapaKTEPUCTUK UCXOJHOIO TEKCTA,

enadems.

- METOAMKOH TpEeANepeBOAYECKOro aHajlu3a TEKCTa, CHOCOOCTBYIOIEH TOYHOMY
BOCIIPHSATHIO UCXO/HOTO BBICKAa3bIBAHUS,

- METOJUKOM MOATOTOBKM K BBHIMOJHEHHUIO MEpeBOJa, BKJIOYas MOMCK MH(OpManuu B
CIIPaBOYHOM, CIIELUAJILHOM JINTEPAType U KOMIIBIOTEPHBIX CETSX;

- OCHOBaMHM CHUCTEMBbI COKPAILICHHOM MepeBOAYECKOMN 3alMCH IIPU BBIITOJHEHUH IIEPEBO/JIA;

- OCHOBHOM MHOSA3BIYHON TEPMHUHOJIOTUEN CIIEUUAIIBHOCTH,

- OCHOBaMH pedeprupoBaHMs 1 aHHOTUPOBAHUS JIMTEPATYPHI 110 CHIELUAIbHOCTH.

3. KpaTtkoe coep:kaHue I CHUITUHBI

Brenenue. Ilpenmer u ponbs mepeBoja B COBpEeMEHHOM oOImIecTBe. Pa3znudHbie BHIBI
nepeBoJia. 3alauM U MECTO Kypca B IOATOTOBKE OakajaBpa TEXHUKU U TEXHOJIOTHH.

Mopyns 1:

1.1. CpaBHeHue mopsiika CIOB B AHIVIMHCKOM M PYCCKOM IpeanokeHusx. llepeBon
IIPOCTOT'O MOBECTBOBATEIBHOTO MPEUIOKEHHS HACTOALIET0, OyAYILEro v MPOIIE/IIEro BpeMEHH.

OcobeHHOCTH TepeBOAa BOMPOCUTENBHBIX W  OTPUIATEIBHBIX TMPEAJIOKCHUNA B
pa3IMYHBIX BPEMEHAX.

1.2.TlepeBox npemnoxenuii Bo Bpemenax Indefinite, Continuousirenue u nepeo mo
Teme "Xumus'.

Monynsb 2.

2.1.TlepeBon npemioxkennii Bo Bpemenax rpymm Perfect, Perfect

Continuous  YTBepIUTEIbHBIC, BONPOCUTEIBHBIE W  OTpUIATENbHBIE  (OpPMBI).
OcobeHHocTH ynoTpeOieHns: BCIOMOraTeIbHbIX IIaroJyioB.

2.2 IlepeBon cTpajnaTesNbHOrO 3ajora. TpynHble Cllydyad IEpeBOAa CTPagaTeiIbHOTO
3aj10ra.

UreHune u nepeBoj TEKCTOB 1o TeMe "Hayka n HaydHble METOIbI . AKTUBU3ALMS JIEKCUKH
IPOYNUTAHHBIX TEKCTOB.

2.3.1lepeBoj MPUIATOYHBIX MPEIOKEHHUM.

ITpunarounslie noiexanye.

[IpunaTouHble CKa3yeMsble.

ITpunarounble onpenenuTenbHbIE.
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[Tpunatounbie 0OCTOATENBCTBEHHBIE, TPUIATOUYHBIE JOIOIHUTEIbHBIE.

2.4. Tunsl yCIOBHBIX MPEJIOKEHUM, TTPaBUJIa 1 OCOOCHHOCTH HX MEPEBO/IA.

[IpakTuka mepeBoja Ha HpUMEpax TEKCTOB o Xumuu, J.U. Menoeneege, nayke u
MEexXHON02UU.

2.5. TlepeBon mpeAsioKeHUH € Y4eTOM IMpaBHJa coOTjacoBaHusi BpemeH. llpsmas u
KOCBEHHas! peyb.

2.6.Pa3znuuHble BapuaHThI IEPEBOAA CYIIECTBUTEIBHOTO B MPEIOKEHUH.

2.7.MoJanbpHbIe Tarojibl 1 0COOEHHOCTH UX MEepeBo/a.

Pa3BuTHe HaBbIKOB nIepeBoAa 1o TeMe "Hayka 3aBTpaiiHero aHs'".

2.8.CrnennanbHas TepMuHoOIorus mo reme "Jlabopatopus”.

2.9. Cokpamenusi. OcCOOEHHOCTH UX MepeBojia. Pa3BuTre HaBBIKOB MEPEBOIa HA IPUMEPE
TEKCTOB 1o TeMe "Jlaboparopusi, ©3BMEPEHUS B XUMHUH .

Monyins 3.

3.1.Henuunsie ¢popMsI Ti1arosa.

Wudunutus (HeompezneneHHas ¢opma riaroia). Pomb MHOUHUTHBA B MPEUIOKCHUU U
BApUAHTHI MEPEBOAA HA PYCCKUM s3bIK. [IpuyacTus u repyHaui.

3.2. lnpuHUTHBHBIE 0OOPOTHI.

O6opoT gomonHeHWe ¢ WHPUHUTUBOM. BapuaHTBI TiepeBoJa Ha PYCCKHH  S3BIK.
Tepmunosorus no reme "CoBpEMEHHBIE TEXHOJIOTUH .

3.3. O6opoTt noasexariee ¢ ”HPUHUTUBOM. PazimuHbie BapraHTHI TIEPEBO/IA.

Tepmunosorus no reme "Hanomatepuansl”.

3.4.TlepeBo1 MpUYACTHBIX 0OOPOTOB.

AGcomoTHbIN mpuyacTHEI OO0POT U BapUaHTHI IEPEBO/IA.

Pa3Butne HaBBIKOB MepeBoa o Teme "HanomaTepuanisl'.

4. 00beM y4eOHOH JUCHHILIMHBI

Bunpr yue6HOM paboThI B 3ayerHBIX B akazmem.
CIMHUIIAX Jacax
O0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 4,0 144
AYAUTOPHBIE 3aHATHUSL: 1,78 64
Jlexiu (JIek) - -
[Mpaktuyeckue 3ausatus ([13) 1,78 64
JlaGopaTopHbie pabOTHI - -
CamocrosiTesbHas padora (CP): 2,22 80
Bu KoHTpoIsA: 3a4eT / IK3aMeH 0,0 3ayer
Bunpr yue6HOM paboThI B 3auernbIX B actpon.
eIMHUIIAX Jacax
O01asi TPYA0eMKOCTh THCIUTIMHBI 110 Y4e0HOMY MJIAHY 4,0 108
AyIMTOpHBIE 3AHATHS! 1,78 48
Jlexrn (JIek) - -
IMpaktuueckue 3ansarus (I13) 1,78 48
JlaGopaTopHbie pabOTHI - -
CamocrosiTesibHas padora (CP): 2,22 60
Buj koHTpoIs: 3a4eT / IK3aMeH 0,0 3ayer

AHHOTaUUs padoyeil NPOrpaMmMbl JTUCUUIIIMHBI
I'paxkaanckasi 3ammTa B Ype3BblyaitHbIx cutyanusax (OT/1.2)
1. Henp AUCHUIUIMHBI - TIOJTOTOBHTH CTYJICHTAa K OCMBICIICHHBIM IPAKTHYCCKIM
JCHCTBUSAM MO OOCCIICYCHUIO CBOEH OE30MaCHOCTH M 3allUThl B YCJIOBUSX BO3HUKHOBCHHSI
Ype3BBIYANHON CUTYaIlMH TPUPOIHOTO, TEXHOTEHHOT'O M BOCHHOT'O XapakTepa.
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2. B pe3yabTtare wu3yYyeHHs IUCHMUIUVIMHBI O0y4YalUIWiicsi MO mporpamme
0akaJlaBpUaTa J0JIKeH:

Obnadams cnenyromumu o6mmekyasTypabiMu (OK), obmenpodeccronanbubivu (OITK)
u npodeccuonanpubivu (ITK) koMmeTeHITUAMI:

TOTOBHOCTHIO TOJIb30BAaThCA OCHOBHBIMU METOJIaMU  3alIUThl  ITPOU3BOJICTBEHHOTO
MepcoHalla M HACEJIICHWsT OT BO3MOXKHBIX TIOCIEACTBUN aBapuii, KaTacTpo(d, CTUXUIHBIX
oencrauii (OK-9).

3Hamy:

- XapaKTEepUCTUKH TMPUPOIHBIX OEICTBUI, TEXHOTEHHBIX aBapuii M  KaracTpod Ha
paAMalMOHHO, XUMHYECKHU U OMOJIOTUYECKHU OMACHBIX 00BEKTax, mopaxarouue GakTopbl APyrux
ONaCHOCTEM,

- OCHOBBI BO3JCHCTBHS OMACHBIX (JAaKTOPOB UPE3BBIYANHBIX CUTyallMid Ha 4eloBeKa U
MPUPOIHYIO CPENlY, TOMYCTUMBIE MPEAEIbHbIE KPUTEPUU HETAaTUBHOTO BO3/ICHCTBHS,

- Mepbl 0€30MacHOro IMOBEJCHUS MpH NpeObIBAHUM B paiioHax (30HAX) MOXKapoB.,
PaAMOAaKTUBHOTO, XUMHUYECKOTO U OMOJIOTHYECKOTO 3arpsi3HEHUS,

- crocoObl M CpelncTBa 3alllUThl YeJIOBeKa OT BO3ACHCTBUS MOpakaomux (HakTopoB
Ype3BbIYAIHBIX CUTYAIIUH TPUPOAHOTO, TEXHOTEHHOI'O U BOEHHOT'O XapaKTepa.

ymemsy:

- HCMOJB30BaTh CPEACTBA 3aLIUTHI OPraHOB JbIXaHUS U KOXKHU, MEAMIIMHCKUE IS
CaMO3allUThl U OKa3aHUS MOMOLIH JIPYTHM JIIOJISIM;

- OPUMEHSATh NEPBUYHBIC CPEJICTBA MOXKAPOTYIICHUS IS JIOKATU3AlMU U TYLIEHUS
1oYKapa, BO3HUKIIETO B ayAuTOpun (1abopaTopun);

- OKa3bIBaTh ceO€ M JPYTHM MOCTPAJAABIINM MEIUIMHCKYIO TIOMOIIb C UCIOJIb30BaHUEM
TaOeNbHBIX U MOJIPYYHBIX METUIIUHCKUX CPECTB.

enademy:

- mpuéMaMu TIPOBEACHUS YACTUYHOW CaHUTApPHOW OOpabOTKH TPH BBIXOJE W3 pailoHa
(30HBI) paIMOAKTUBHOTO, XMMUYECKOTO M OHOJIOTMYECKOTO 3arpsi3HeHus (3apakKeHusl);

-- Coco0aMu 1 TEXHOJIOTHSIMU 3aIIUThI B YPE3BbIYANHBIX CUTYAIUIX.

3. KpaTkoe coaep:xkaHue TUCHUTIUHBI

1. OmacHoctu mnpupoaHoro xapaktepa. CTuXwiiHbie O€ICTBHS, SBICHUS TPHUPOIBI
Pa3pyIIUTENIbHOW CHIIbI - 3€MJICTPSICEHUS], HABOJHEHUS, CEJIEBbIE MOTOKH, OMOJI3HM, CHEKHBIE
3aHOCHI, U3BEP)KEHHE BYJIKAHOB, 00BaJIbl, 3aCYXH, yparaHsl, Oypu, Moxapsbl.

2. OmacHOCTH TEXHOTEHHOTO XapakTepa. ABapuu W KaracTpobl Ha paaHallMOHHO
OIIaCHOM OOBEKTEe, XUMHYECKHA OIIACHOM OOBEKTE, OMOJIOTMYECKH OIIAaCHOM OOBEKTE, Ha
TpaHcnopTe  (KEJIC3HOJOPOXKHOM,  aBTOMOOWJILHOM,  pPEYHOM,  aBHUAI[MOHHOM),  Ha
TUAPOCOOPYKEHUSAX; HA KOMMYHAJIBHBIX CHCTEMaX KU3HE00eCreueHH s .

3. OnacHocTH BOEHHOTO XapakTtepa. lIpuMeHeHue OpyXKHs MacCOBOTO IMOPaKEHUs
(amepHOTO, XHMMHYECKOTO, OHOJOrMYECKOro), OOBIYHBIX CPEACTB C  3aKUTaTeIbHBIM
HAIMOJIHEHUEM, HOBBIX BHUJOB OpPYXHUSA. 30HBI 3apa)X€HUsS OT CPEJICTB MNOPAKEHUS U HX
BO3/ICIICTBIE HAa HACEJIEHNE U OKPYKAIOIYIO IIPUPOIHYIO CpENY.

4. TloxapHast 0€30MACHOCTh — COCTOSHUE 3allUIICHHOCTH HACEICHUs, HMYIIECTBA,
o0IecTBa W TocyAapcTBa OT MMoXapoB. [loxkapHas OmMacHOCTh (MPUYMHBI BO3HUKHOBEHUSI
NOXXapOB B 3/aHUSX, JICCHBIC MOKapshl). Jlokanu3auus M TylieHue moxkapoB. [Ipocreiiiue
TEXHUYECKHe cpeacTBa noxkaporymenus (oruerymmrenu OIT -8, OY-2) u npaBuia moib30BaHMs
UMU.

5. Komruiekc MeponpusTuii rpaskIaHCKOM 3aIlUThl HACETICHHUSI.

Onosemienne 1 MHPOPMHUPOBAHUE HaceleHHS 00 omacHocTd. [IpuHATHE HaceleHueM
curHanioB omnosenicHus («Buumanwe Bcem!», «BosgymHas TpeBora», «PaguanuoHHAs
OIMACHOCTH», «XUMHYECKas TpeBora», <«OTOOH OMacHOCTU») M TMOPSIOK JICHCTBUS 1O HHM.
OBakyalus HaceJeHHs U3 30HbI omacHOCTH. CrocoObl 3Bakyalluu OKCTpEHHas SBaKyalus
CTYJICHTOB U3 ayJJUTOPUH MPU BOZHUKHOBEHHUH TOXKAapa.
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CpencTBa MHIMBHIYaIbHOM 3amuThl opranoB aeixanus ([11-7, T'TI-7B, TTI-9, P-2, V-
2K, PIIA-1, PIII-67M, PY-60M, «Denmkc», I'JI3K, AT, AT1T-3, I13Y-K, UII-4M, UII-5, UII-
6, KUII-8), xoxu (JI-1, O3K, KIX-4M, KN X-5M) uenoBeka. MeauIIMHCKHAE CPEICTBA 3AIIUTHI .

CpencrBa KOJUIEKTMBHOW 3aliuThl HaceneHus. Ha3Hadenuwe, 3allUTHBIE CBOMCTBA
yoexunl. [lporuBopamuaronnsie ykpeitusi ([IPY, moa3emHblie memiexogHble TEPEXOJbI,
3arnyOJIeHHbIe  CTaHIIMM  METPOINOJMTEHA), MPOCTEHIe YKPBITHS (TpaHIIEH, OKOIIbI,
nepeKphIThie mmenun). [IpaBuiia 3aHsITHS yOSIKHUIIIA.

6. OkazaHuwe MepBOM METUIIMHCKOW IOMOIIM TMPU O0KOTaX, PaHEHUAX, 3apaKCHUSX.
[IpoBenenne yacTUUHOM caHUTapHOU OOPaOOTKH KOXHBIX ITOKPOBOB YEIOBEKA MPH BBIXOAC U3
30H PaJdOaKTHBHOTO, XHMHYECKOTO M OHMOJIOTHYECKOTO 3apakeHusi (3arps3HEHus), W3 30H

II0KapoB.

7. JIuxkBumanus MOCIAEACTBUN Ype3BbIUAHON CUTyanuu. PaauanoHHass U XUMUYECKas
pa3Beika odara MopakeHus (3apakeHus). ABapuiiHO-criacarelibHbie paboThl. CreruanbHast

00paboTKa TEXHUKH, MECTHOCTH, OOBEKTOB (JI€3aKTHUBAIHS,

JIC3UHCEKIINS).

Jeraszanusi,

ne3nH(exnus,

8. DKcTpeHHast »3Bakyalus W3 ayauropud (Ja0oparopuu) B YCIOBHSX IIOKapa,
paguaniuOHHOT O, XUMHWYCCKOIO, 6HOHOI‘I/I‘ICCKOI‘O 3arpsA3HCHUA TCPPUTOPHUU C UCIIOJIB30BAHUCM
npocreimx cpeacts 3amuThl («Denuke», 13K, npotusorasa I'TI-7 ¢ JII1I'-3).

4. 00beM y4eOHOH JUCHHILIMHBI

Bunpr yue6HOM paboThI B 3ayerHBIX B akazmem.
eIMHUIIAX Jacax
O0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 1 36
AYAUTOPHBIE 3aHATHUS: 0,44 16
Jlexiuu (JIek) 0,44 16
[Mpaktuyeckue 3ausatus ([13) - -
JlaGopaTopHbie pabOTHI - -
CamocrosiTesbHas padora (CP): 0,56 20
Bu KoHTpoIsA: 3a4eT / IK3aMeH 0,0 3ayer
Bunpr yue6HOM paboThI B 3auernbIx B actpon.
eIMHUIIAX Jacax
O01masi TPYA0eMKOCTh THCIUTIMHBI 110 Y4eOHOMY TJIAHY 1 27
AYAUTOPHBbIE 3aHATHS: 0,44 12
Jlexrmn (JIek) 0,44 12
[Mpaktuyeckue 3ausatus (I13) - -
JlaGopaTopHble pabOTHI - -
CamocrosiTesbHas padora (CP): 0,56 15
Buj koHTpoIs: 3a4eT / IK3aMeH 0,0 3ayer
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