4.4, AHHOTAUMHU PadOYUX MPOrPaAMM U CHUILIIHH
4.4.1. IucuMmInHbI 00s13aTe/IbHOM YacTu (0a30Bast 4aCTh)

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«Anocrpanublii m3b1k» (b1.5.1)

1. Heap AMCHUNIMHBI. TPUOOPETEHUE CTYACHTaMH OOIIeH, KOMMYHHKATHBHOM U
npoeCCHOHAIBHOW KOMIIETEHIIMH, YPOBEHb KOTOPBIX Ha OTACIBHBIX JTamax S3bIKOBOU
NOATOTOBKMA  TO3BOJIAET  HUCIOJb30BaThb  HMHOCTPAHHBIM  SI3bIK  NMPAKTHYECKH KAk B
npodeccnoHanbHON (MPOM3BOACTBEHHOW W HAy4YHOM) MAEATENIbHOCTH, TaK M JUIS Lejeh
camMo00pazoBaHUsI.

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

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

CHOCOOHOCTBIO K KOMMYHHMKAIlMM B YCTHOM M NHCbMEHHOM (opmMax Ha PYCCKOM U
WHOCTPAHHOM  SI3bIKAX JUISL  pEHIeHUS 3a/ad  MEXKJIUYHOCTHOIO M MEXKYJIbTYPHOI'O
B3aumoeiicteus (OK-3);

- COCOOHOCTHIO MPUMEHSITh HAaBBIKM COOpa NaHHBIX, U3YYCHHUS, aHAIH3a U 0000IIeHuUs
HAyYHO-TEXHUUYECKON MH(OpMALMK 10 TeMaTUKE UCCIIEIOBAHUS, Pa3pabOTKU U MCIOJIb30BaHUS
TEXHUYECKOM JIOKYMEHTAllMM, OCHOBHBIX HOPMATHBHBIX JOKYMEHTOB IO BOIPOCaM
MHTEJJIEKTYaJIbHOM COOCTBEHHOCTH, MOJATOTOBKM JTOKYMEHTOB K MAaTEHTOBAHUIO, O(hOpMIIEHUIO
Hoy-xay (OIIK-4);

3Hamy:

OCHOBHBIE CITIOCOOBI COYETAEMOCTH JICKCHYECKHX EIWHHUIl U OCHOBHBIC CIIOBOOOpPA30Ba-
TeJIbHBIE MOJIEINH;

PYCCKHE SKBUBAJICHTHI OCHOBHBIX CJIOB M BRIPKEHUN MPOPECCHOHATHHON PeyH,

OCHOBHBIE TPHUEMBbl U METOAbl pedepupoBaHUsS M AHHOTUPOBAHMS JHUTEPATYphl IO
CIELUATBHOCTH,

MACCUBHYIO JIEKCUKY, B TOM 4HCJIe OOLICHAYYHYIO U CHEIMAIbHYI0 TEPMUHOJIOTHIO, He-
00X0IMMYI0 JIJIs1 paOOThI HAJl TUTIOBBIMU TEKCTAMH;

pUeMbl pabOThI C OPUTHHAIBHOM JINTEPATYPOil 1O CHEHATbHOCTH;

ymemsy:

paboTaTh ¢ OPUTUHAILHOMN JIMTEPATYPOH IO CIICIIMAIIBHOCTH;

paboTaTh co ClIOBapeM; BECTHU JCIIOBYIO MEPENUCKY Ha U3YIaeMOM SI3BIKE;

BECTH PEUYCBYIO JACATEIHHOCTh MPUMEHHUTEIBHO K chepe ObITOBOM M mpodeccruoHaIbHOM
KOMMYHHKAITUH,

61a0emy.

HaBBIKAMU W YMEHHSIMH PEUEBOM JEATETbHOCTH MPUMEHUTENHLHO K cepe OBITOBON H
npodeccuoHanbHOM KOMMYHHUKAIIMU, OCHOBaMH ITyOJMYHON peuH;

dbopMaMu JENOBOM TMEPENUCKH, HABBIKAMH TOATOTOBKM TEKCTOBBIX JOKYMEHTOB B
yIpaBiIeHUYECKON JAESITEIbHOCTH;

OCHOBHOW MHOSI3IYHON TEPMUHOJIOTHEN CIIELIMAIIBHOCTH;

OCHOBaMU pedepupoBaHus U aHHOTHPOBAHUS JTUTEPATYPHI MO CIIEHUATHHOCTH.

3. KpaTkoe coaep:xkaHue TUCHUTLITUHBI
Beenenue. Ilpeamer m posb MHOCTpAaHHOTO s3bIKa. KpaTkume wucTropuueckue cBeIeHUs 00
M3y49aeMOM S3bIKe. 3a7aui U MECTO Kypca B TIOJTOTOBKE OaKanaBpa TEXHUKH U TEXHOJIOTHH.

Monyns 1. | I'pammaTrueckue TpyAHOCTH U3y4aeMOTO SI3bIKa!
1.1 JTuynble, NpUTSKATENbHBIE U IPOUYNE MECTOUMEHUS.
Cropsioxenue riarona-cBsa3ku.l3MeHeHune riarona-cBsi3ki B popMax HACTOSLIETO BPEMEHHU.
OO6pa3oBaHue pa3IMYHBIX BUJOBPEMEHHBIX ()OPM C MOMOIIBIO IIaroia-cBs3ku. Obpa3oBaHue u
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ynoTpebneHne GpopM MacCMBHOTrO 3ajora. M3MeHeHHue Tiaroiia-cBA3KM B Pa3IMYHBIX (opmax
Ipouienero u Oyaymero BpeMeHu. [ aroi-cBsi3ka B OTpULIATEIbHBIX IPEATIOKEHUSX .

1.2 TTopsanok cioB B npeanoxkeHuu. [IpsmMoii mopsiioK CIIOB YTBEPAUTENBHOTO MPEIOKEHUS B
pa3IUYHBIX BUJOBPEMEHHBIX (Qopmax. V3MeHeHue TmopsIka CJIOB B  BOINPOCHUTEIBHBIX
npeiokeHusx. [lopsaok CIIOB U MOCTPOCHUE OTPULATEIBHBIX MPEATIOKEHHH. DMpaTudecKkue
KOHCTPYKIHUHU.

Monynb 2. |l.UTeHne TeMaTH4eCKUX TEKCTOB:

2.1.BBenenue B crieiMaIbHOCTH

2.2 ]1.11. Menpenees

2.3.PXTY um. JI.1. Mennencena
[TonsaTHe o BUAAxX YTeHUs HA IpUMeEpax TEKCTOB 0 Xumuu, Hanomexnonoeuu, /[I.M. Menoeneege,
PXTY um, J[.U. Menoeneesa.

AKTHBU3AIMS JIEKCUKU TIPOYUTAHHBIX TEKCTOB.
Mopyns 3. lll.ITpakTrka yCTHOM pedu MO TeMaM:

3.1. 4'oBopum o cebde»,

3.2. 8 ropoxe»,

3.3. <PaiioH, rae s KUBY».

MoHonorudeckas pedb Mo TeMe «0 cede».
Mognyinsb 4. | I'pammaTrueckye TpyAHOCTH U3y4aeMOro sI3bIKa!

4.1. Nadpuautus. @opmbl nHGuHUTHBA. [IpogomkeHHbIi 1 nepdekTHhIH HHPUHUTUB. DYyHKITUN
UHQUHUTHBA B npeuiokeHnu. OOpa3oBanue U ynorpediaeHne WHOUHUTHBHBIX 000POTOB THIIA
«CTIO)KHOE TMOMJIEKAIEe» M <«CI0XHOE JOMOoJHeHHe». BapuanTel mepeBoja MH(OUHUTHUBHBIX
000pOTOB Ha PYCCKHI SA3BIK.

4.2. Bunopemennsie ¢hopmbl TiaroiioB. OOpazoBaHUe MPOCTHIX, MPOAOHKCHHBIX, MEP(EKTHBIX
U 1eppeKTHO-TIPOIOJIKEHHBIX BpeMeH. BonpocuTenbHble TPeIoKeHUs B pa3IMYHbIX BpEMEHAX.
O6pa3oBaHue oTpULaTeNbHBIX (POPM TJIaroja B pa3IuYHbIX BpeMeHaxX.

Moayns 5. |l.M3yuatomiee uTeHMEe HAy4YHO-TIOMYJSPHBIX TEKCTOB 10  BBIOpaHHOU
cnenuanbHocT.[IpumepHas TemaTHKa TEKCTOB:

5.1. dHanomarepuansl, HAy4HbIE METOABI»

5.2. HaHOTEXHOJOTUN Ha XUMUYECKOM TIPEATIPUSITHI.

Monyns 6. . TIpakTuka ycTHO# peun no Teme

6.1. «<Cmyoenueckas sHcuzHo».

6.2. HanomaTepualibl B XUMUYECKON TEXHOIOTUN»

Mopyns 7. |. I'pammaTuydeckue TpyAHOCTH U3y4aeMOTO sI3bIKa!

7.1. Ilpnuactus. IlpuyacTus HacTosiero W mnpouienmero BpeMeHH. llepdexTHbie ¢GopMbI
npuyactus. MecTo npuyacTuii B MpeiokeHnu. Pa3nuyHbie BapraHThI EpEeBOIa MPUYACTHI Ha
pycckuit s3bIK. [IpyyacTHbIe 000POTHI U MPUEMBI X MIEPEBOJIA HA PYCCKH S3BIK.

7.2.CocnarareibHoe HakiIoHeHue. POpMBI cocIaraTelIbHOr0 HAKJIOHEHUS! B U3Y4aeMOM SI3bIKE.
MopanbHble T1arojbsl U UX MCHOJIB30BAHHUE B MPEIJIOKEHHUSIX B COCIAraTeIbHOM HAKJIOHEHUH.

Tunsl yCIOBHBIX TIpeyIOKeHUN. BapuaHThl mepeBoma NPEMJIOKEHHI B COCIararebHOM
HAKJIOHEHWHU M YCIIOBHBIX MPEIIOKEHUH.

Monyns 8. |l.M3yvaromee uteHne TEKCTOB Mo TemaTuke. «J/laboparopusi»;«3mepeHus B

CrelHanbHOMN JabopaTopum».

Mopyns 9. lll.IIpakTuka ycTHOM peun o TeMaM: «CTpaHa u3ydaeMoro si3bika»,dIpoBeneHue
JIEJIOBOI BCTpeun», «3aKI04eHHE KOHTPaKTa».
4. O0beM y4eOHOH JUCIHIIMHBI

Bunast yueOHoI paboThI B 3auetHpix | B akagem.
eIMHUIIAX Jacax
Oo0mas TpyA0eMKOCTh TUCHHUILJIMHBI 10 Y4eOHOMY MJIaAHY 8,0 288
AYIUTOpPHBbIE 3aHATHUS: 2,7 96
Jlexrmn (JIek) 0 0
Ipaktuueckue 3ansarus (I13) 2,7 96
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CamocrosiTesibHas padora (CP): 43 156

Buja koHTpoOas: 3aueT / 3K3aMeH 1,0 IK3aMeH
(36)

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIMHBI
«@uaocopusn» (61.5.2)

1. Heap AucoMIUIMHBL. cHOPMHUPOBATH Yy CTYJEHTOB KOMIUIEKCHOE TMpEACTABICHUE O
pomu u mecte (umocopud B CUCTEME T'yMaHUTAPHBIX, COIMAIBHBIX U €CTECTBEHHBIX HayK,
MO3HAKOMHUTh HMX C OCHOBaMHU (miocodcKoro 3HaHUS, HEOOXOIUMBIMH JJIS PpEIICHUs
TEOPETUYECKUX U MPAKTHYECKUX 3a7ad.

2. B pe3yabrare wu3y4YeHHs AUCHUIVIMHBI oOyyawinuiics mo mnporpamme
0akajaBpHaTa q0JIKEH:

Ob6naoams caenyromumu oomekynpTypubiMu (OK), obmienpodeccronansasiMu (OITK)
u npodeccuonanbHbive ([1K) koMmnereHImsMI:

- CITOCOOHOCTBIO HCTIOIB30BaTh OCHOBBI (hUIIOCO(PCKUX 3HAHWN, aHATM3UPOBATH TJIABHBIC
ATambl ¥ 3aKOHOMEPHOCTH HMCTOPUYECKOTO PA3BUTHS ISl OCO3HAHMS COIMAIBLHOW 3HAYUMOCTHU
cBoeii gestenpaoctu (OK-1);

- CIOCOOHOCTBIO K KYJIBTYPHOMY MBIIUICHHIO, K OOOOIIECHHIO, aHATN3y, BOCIPHUSTHUIO
uHOpMaIKH, IIOCTAHOBKE LIEIHM U BBIOOPY myTeit ee noctmkenus (OK-9);

- CIOCOOHOCTHIO KPUTHYECKH OILICHWBATh CBOW JOCTOMHCTBA M HEIOCTaTKH, HAMEYaTh
IyTH U BEIOUPATh CPEACTBA Pa3BUTHS JOCTOMHCTB U ycTpaHeHus HepocTatkoB (OK-12);

3Hamy:

OCHOBHO€ COJiepKaHue TIaBHBIX (UI0coCKUX MIKOJ W HaMpaBlICHUH, MpeacTaBUTeNeH
3TUX IIKOJ, CBA3b M pa3iuuue Hux (UIocohckux HAeH, CBI3b HCTOPUKO-PHIOCOPCKUX
KOHIEMNIINI ¢ COBpeMEHHBIMH MPpo0IeMaMH HHIUBUAYaTbHONU U OOIIECTBEHHOM JKU3HH;

ymemsy:

MOHUMATh M aHAJIU3UPOBATh MHUPOBO33PEHUYECKHE, COLMATIbHBIE M HWHAWBHyaJbHBIC
po0JIeMbl COBPEMEHHOMN KM3HHU, TPAMOTHO BECTH IUCKYCCHUIO, apryMEHTHPOBAHO OTCTaWBATh
CBOIO TO3MIIMIO TI0 3HAYMMBIM (PritocodCKUM MpobdieMaM COBPEMEHHOH >KM3HU, ONMHUPAsICh HA
HapaOOTaHHBIN B UCTOpUN (HIIOCODUN MaTepUall;

enadems:

KAaTerOPUAIBHBIM ammapaToM HW3y4aeMOW JUCHUIUIMHBIL, (PUIOCOPCKUMH METOAaMHU
aHaJM3a pa3InYHBIX MPo0JIeM, HaBbIKaMH (PUI0CO(CKOM KYIbTYPHI sl BRIPAOOTKH CUCTEMHOTO,
LEJIOCTHOTO B3IJIsS1a HA JIEWCTBUTEIIBHOCTh U MECTO 3KOHOMHUKHM B 3TOHM LIEJIOCTHOW KAapTUHE
MUpa.

3. KpaTkoe coaep:xkaHue TUCHUTLIUHBI

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

Mopnyas 1. OcHoBHBIEe (HIOCO(CKHE HIKOJIBI.

Antnunas  ¢umocodpus  (mocokpatuku, coductel, Cokpar, Jlemokpur, IlnartoH,
ApUCTOTENb, AIUIMHUCTUYECKU-PUMCKas (uiocodus). OCHOBHBIE MPOOJIEMBI CPEIHEBEKOBOM
burocobun u smoxu Bospoxmenus. dumocoduss Hosoro spemenu (XVII — XVIII  BB.)
Wneonorus IIpoceemenus. Hemenkas kmaccuueckas ¢unocodus. Pycckas ¢unocopus XIX —
XX  BB. OcHOBBI Mapkcuctckoi ¢umocopuu. OCHOBHBIE HANpaBICHUS COBPEMEHHOU
dumnocodpun.

Moayanb 2. ®unocodckne KOHUENUMUA ObITHS U MO3HAHMS.

[Ipobnema ObiTus B uctopuu ¢unocopuu. I[loHATHS MaTepUaIbHOTO U HJICAIBHOTO.
OcHoBHBIE (rTocOPCKHE HANpPABJICHHS. MaTepuaIu3M M uaeanu3M. [IpuHIMm rio6ambHOTO
HBOJIFOLIMOHU3MA B COBPEMEHHON Hay4HOU KapTUHE MUpA.

Konuenmuu npoctpancTBa U BpeMeHH B UCTOpUU (HUITOCODUHU U HAYKHU.

IIpoucxoxaenue cozHanus. Poiab Tpyna B IpOUCXOKAECHUU cO3HaHMs. M aeanucruueckue
U MaTepualucThyeckue KoHuenuuu co3HaHus. Co3nanume u Mo3r. Co3HaTenbHOE U
6ecco3narenbHoe. Co3HaHue U s3bIK. Co3HAHME U CaMOCO3HAHHE.
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Konnenmun rHoceonoruut B ucTOpuM  (punmocopuu: CEHCyanw3M, paluoOHAIU3M,
CKENTHUIM3M, arHOCTUIM3M, KOHILIETIINS BPOXKICHHBIX UAEH, anpruopu3M. JluanekTuka no3HaHus:
YYBCTBEHHOE U paloHaibHOe. OCHOBHBIE TEOPUH UCTUHBI.

Mogayas 3. [Ipobembl yesioBeka B pusiocodun.

Yenosek kak mpeamer unocodcekoro ananuza B uctopun punocoduu. [Iporcxoxaenue
YEeJIOBEeKa: NPUPOJAHBIE M COLMAIbHBIE YCIOBHS aHTPONOCOLMOIeHe3a. buonormdeckoe
colanbHOE B ueioBeke. UHAMBHU, MHAUBUYAIbHOCTD, TUYHOCTb.

CwmpbIcn KM3HU W TIpeIHa3HA4YeHHE ueoBeka. JKu3Hb, cMepTh, OeccmepTue. JBrkeHue
HEHACWIIMsA, €ro pojb B CcoBpeMeHHOH >km3HU. llemn u uenHoctu. CBoOoga BoM U
OTBETCTBEHHOCTb JIMYHOCTU. HpaBCTBEHHBIE, pETUTHO3HBIE, SCTETUYECKHUE LIEHHOCTH.

Moayas 4. ®unocodus ucTopum U 0d61ECTBA

YemoBeK B CHUCTEME COLMAIBHBIX CBa3el. JIMYyHOCTR W Maccel, cBoOoma M
HeoOxomumocTh. Dunocodpuss ucropuu: (HopManUoOHHAS W IUBUIM3AIMOHHAS KOHIICTIIIUN
ucTopuueckoro pasputus. [Iporpeccucrckrue W UUKIMYeCKHE MoJenu pa3Butus. [nobanbHbIe
po0OJIeMbl COBPEMEHHOCTH. KOHIIETIINST yCTOMYHNBOTO Pa3BUTHUS U CIICHAPHUH Oy IYIIETO.

ObmectBo u ero crpykrypa. ConuanbHas, MOJIUTHYECKas M JYyXOBHasi cdepbl
obmectBa. Konuenmuu rocynapctsa B ucropun ¢uiaocodcekoit Mpican. I'paxianckoe o0mecTBo
Y IIPaBOBOE I'OCY1apCTBO.

Moayasb 5. ®unocodekue npodieMbl XUMUN U XUMHYECKOH TEXHOJIOTHHI

Hayunoe u BHeHayuHoe 3HaHue. CTpyKTypa Hay4HOTO 3HaHHS, €0 METOAbl U (POPMBI.
Hayunsie peBosonuu M CMEHa TUIIOB pallMOHAIbHOCTU. Hayka B COBpeMEHHOM Mupe. DTHKA
HayK{ U OTBETCTBEHHOCTbh YYEHOIO.

[IpoGnema cooTHOIIEHUS HAayKd U TexHUKUA. CoIManbHBIC TOCIEACTBHS HAy4HO-
TEXHUYECKOIO ITporpecca. OTHYECKHE W HKOJIOTMYECKHE HWMIIEPAaTUBBl PA3BUTHUS HAYKH H
TEXHUKH.

MecTo XMMHUU B CUCTEME €CTECTBEHHBIX HayK. OCHOBHasi mpoOyieMa XMMUU KaK HayKu U
npousBojcTBa. llenmn w 3amaum  xumMudeckord  TexHojoruu. Crhenmuduka  XUMHKO-
TEXHOJIOTMYECKOI0 3HaHUA: (PyHAaMEHTaIbHOE U MPUKIIATHOE, SMIIMPUIECKOE U TEOPETHUECKOE.

4. O0beM y4eOHOH JUCHHILIMHBI

Bunbr yue6HOM paboThI B 3ayerHBIX B akazmem.
eIUHUIIAX yacax
Oo0mas TpyA0eMKOCTh TUCHHUILJIMHBI 10 Y4eOHOMY MJIaAHY 5,0 180
AYAUTOPHBIE 3aHATHUS: 1,3 48
Jextuu (JIex) 0,9 32
[Mpaktuyeckue 3ausatus ([13) 0,4 16
CamocrosiTesbHas padora (CP): 2,7 96
Buj KoHTpoIs: 3a4eT / 3K3aMeH 1,0 IK3aMeH
(36)

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«Ucropusn» (b1.b.3)

1. leab AUCHMIIMHBI. GOPMHUPOBAHUE Y CTYJACHTOB KOMILIEKCHOTO MPEICTABICHUS O
PO W MecTe HCTOPUM B CHCTEME TyMaHUTApHBIX W COIHUAIBHBIX HayK, KYJIbTypHO-
UCTOPUYECKOM cBoeoOpazuu Poccum, ee Mecte BO BCEMHPHO-HCTOPUYECKOM Iporecce, 00
0COOEHHOCTSIX ¥ OCHOBHBIX 3Tamax €€ MCTOPUYECKOTO PA3BUTHS; BBEJACHUE CTYACHTOB B KPYT
UCTOPUYECKHX MPOOJIeM, CBSI3aHHBIX C 00J1aCThI0 OyayIiel npodecCuOHaIbHON AeATEIbHOCTH.

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

Ob6naoams caenyromumu oomekynpTypubiMu (OK), obmienpodeccronansuasiMu (OITK)
u npodeccuonanbibivu ([1K) koMmnereHImsMI:
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- CIIOCOOHOCTBIO UCHOJIB30BAaTh OCHOBBI (PMIIOCO(CKUX 3HAHUH, aHATM3UPOBATDH TJIaBHbIC
3Tallbl U 3aKOHOMEPHOCTU MCTOPUYECKOIO PA3BUTHS ISl OCO3HAHMS COLMAIBHOM 3HAYMMOCTH
cBoeit gesitenpHocTH (OK-1);

- OCO3HaBaTh IEHHOCTh POCCHUHCKON KYJbTYpbI, €€ MECTO BO BCEMHUPHOW KYJIbTYpE,
YBOKHUTEIBHO U OEPEKHO OTHOCUTHCS K MCTOPUYECKOMY HACIEIUIO U KYJIbTYPHBIM TPATUIIHIM
(OK-19);

3Hamy:

OCHOBHBIE HaIlpaBJICHUs, IPOOJIEMbI U METO/Ibl HCTOPUYECKON HAYKH;

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

ymemy:

COOTHOCHTH OOIIME HUCTOPUYECKHE TPOLECChl M OTACHbHBbIC (DAKTHI, BBISABIATH
CYILIECTBEHHbIE YEepPThl HCTOPHUUECKHUX IIPOLECCOB, SBIEHUNH U COOBITHI; aHaIU3UPOBATH
COLMAJIbHO-3HAYMMBbIE MTPOOJIEMBI,

(bopMyIHpoBaTh U APTYMEHTUPOBAHO OTCTAaWBATh COOCTBEHHYIO MO3UIIMIO 110 Pa3INYHBIM
npobiaemMaM UCTOpHUH,;

gnadems:

MPEJCTaBICHUAMU 00 HCTOPUH KaK HayKe, €€ MECTE B CUCTEME T'YMaHUTAPHOTO 3HAHUS,

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

KaTeropraJibHO-MOHATUHHBIM annapaToM U3y4yaeMou JUCIUILIUHBI,

HaBbIKAMH aHAJIN3a UCTOPUYECKUX NCTOYHHUKOB.

3. KpaTkoe coep:kaHue AU CHUITUHBI

[TonsiTrie 06 UCTOPUM Kak HayKe, O €€ MECTE B CHCTEME COIIMAIbHO-TYMAaHUTAPHBIX HAYK,
M3JIaral0TCsl OCHOBBI METOJJ0JIOTUN UCTOPUYECKON HAYKH.

Copepxanrie M oOmas XapaKTePUCTHKAa OCHOBHBIX 3TallOB OTEUYECTBEHHOM HCTOPHH.
Havano poccuiickoii rocynapcrBeHHOcTH. KueBckass Pych. ODTHOKYJIBTYypHBIE M COLMAJIBHO-
MOJUTUYECKUE MPOILIECChl  CTAHOBJICHUS  POCCHICKOM  rocynapcTBeHHOCTH. [IpuHsTue
XPUCTHAHCTBA.

Pycckue 3emmmm B XIlI — Hawane XVI BB. O6pazoBanue Poccuiickoro rocymapcrsa, ero
ucropuueckoe 3HaueHue. Poccus B cepennne XVI — XVII BB.

Poccuiickoe rocymapctBo B XVIII Beke — Beke MOACpHM3AIMA U TPOCBEIICHUS.
Pedopmer Iletpa | kak mepBas TOMBITKA MOJAECPHM3AIMU CTpaHbl, €& OCOOEHHOCTH.
®opmupoBanne Poccuiickoii umriepur. OCHOBHBIE HAIPABICHUSI <«EBPOIEHU3ALMN» CTPaHBI.
DBOJIIOLIMS COLMANBHOM CTPYKTYpHI oOmiecTBa. [lanpHeiimee pacmupenue rpanul Poccuiickoi
UMIIEpUU.

Poccust B XIX cronerun. Ilpomsimenssiii nepesopot B EBpone u Poccun: obuiee
ocobOeHnHoe. Baxueiimue ycnoBus nepexona Poccun k MHIyCTpHabHOMY OOIIECTBY — PEIICHUE
KPECTBhSIHCKOT'O BOIIPOCA U OTPaHUUYEHUE caMoAepkKaBus. JMUTenpHOCTD,
HENOCJEeI0BaTeNbHOCTh, IMKINYHOCTD Ipolecca Oypxya3Horo pegopmupoBanus. Poib
cyOBeKTUBHOTO (pakTopa B mpeojoieHnn orctaBanus. Pegopmer XIX Beka, ux 3HaueHHE.
OO6wmectBennble aBMkeHNs B XIX Beke.

Poccus B Hauane XX Beka (1900 — 191i7r.). OcOOEHHOCTH CONUATBHO-I3KOHOMHUYECKOTO
pa3Butusa Poccuu B Hauane XX Beka. O0bEKTHBHAS TOTPEOHOCTh MHAYCTPUATHHOM
mozaepHuzanuu Poccuu. CooTHoleHue nonutuueckux cuil B Poccuu B Havane XX Beka.
Hapacranue xpusuca camonepkasus. [lepBas poccuiickas peBomtonius. OOpazoBaHue
MIOJINTUYECKUX MapTui. I'ocynapcTBeHHas nyMa Hayana XX BeKa Kak [EPBbIM OIBIT
poccwuiickoro mapiaamenTapusMa. CToIbIMHHCKAs arpapHas pedopma. [lepBas mupoBas BoitHa 1
yuactue B Heil Poccun. @eBpanbekas pesomonus 1917%. u kopeHHbIE H3MEHEHUS B
MOJINTUYECKOW JKU3HU CTPAHBI.

dopmupoBaHKe U CYIIHOCTh COBETCKOro cTposi (1917-199%r.). [lonroroBka m mobena
OxkTs0pbCcKOTO BOOpYKeHHOTO BOoccTanus B Ilerporpane. || Bcepoccuiickuii cbe3n CoBeToB U
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€ro pelieHus. JKOHOMHYECKas U COIMANIbHAS MOJUTHKA OONbIIEeBUKOB. [ paxknaHckast BoliHa U
uHocTpaHHas wHTepBeHIUsA. Cynpba u 3Hauenne HOIla. VYTBepkaeHue ogHOMAPTUIHHON
nonutuieckor cucreMbl. O6pazoBanue CCCP. [Tonmutnyeckast 6oprda B mapTuu U TOCYIapCTBE.
CCCP B roapl nepsbix msatuinetok (kouer; 20x rr. — 30¢ rr.). DopMupoBaHue pekKuMa JTUIHOU
Bractu CTanMHa M KOMAaHIHO-aJMUHUCTPATUBHOW CHCTEMBI YIPABICHHUS TOCYIapPCTBOM.
Buemnsst momutuka CCCP B 20-30e¢ rr. CCCP Bo BTOpoit MupoBoi  u Benukoi
OtedecTBEHHOH BOMHE. I3MEHEHNE COOTHOIIEHUSI CUJI B MUPE I1OCJIE BTOPOl MUPOBOW BOIHBI.
Hauano «xononuoir BoiHb». TpymHoctu mnocineBoeHHoro pazputus CCCP. VYixkecrouenue
NOJUTUYECKOTO  peXMMa M HACOJIOTUYECKOro  KOHTposs.  llombiTku — OOHOBJIECHHUS
«rocynapctBeHHOro comuanuzma». XX cwe3a KIICC u ocyxnenune KynbTa qTudyHocTd CTtayinHa.
«OTTenens» B TyXOBHOH cdepe. DkoHOoMHYeckue pegopmbl cepenntbl 60X ronoB, MPUUNHBI
WX HE3aBepIICHHOCTU. HapacraHue KpU3HCHBIX SBJICHHH B COBETCKOM oOmiectBe B /0€ —
cepenune 80x ronos. Buemnss nonutuka CCCP B konne 60x Hauane 80X IT.: OT pa3psaaku K
000CTpEeHUI0 MEXKAYHApOMHONW oOcTaHOBKH. <«llepecTpoiika». CyIIHOCTh, II€NH, 3aadH,
OCHOBHBIE 3Tansbl, pe3yabTarsl. Pacmag CCCP. O6pa3oanue CHI'.

CraHOBJICHHE HOBOW poccuiickoi rocymapcrBeHHocTr (¢ 1991-mo Hacrosimee Bpems).
JluGepanbpHas KOHLEMIMS POCCHMCKUX pegopM: TepexoAa K pbIHKY, (opMupoBaHue
rpakaaHcKoro oOmiecTBa M MpaBoBOro rocyaapctBa. <«llokoBas Tepamusi» 3KOHOMHUYECKHX
pebopm B Hagame 90x romoB. Koncrtutynuss Poccuiickoit  ®enmepanuu 1993
MexHannoHanbHble oTHOUIeHHs. [lonuTudeckue mapTuu M oOIIeCTBEHHbIE JABMKeHUs Poccun
Ha COBpeMEHHOM »Jtamne. Poccus Ha myty MonaepHusauuu. Poccus B cucreMe MHUPOBOH
SKOHOMMKH U MEXAYHAPOIHBIX CBSI3EH.

4. O0beM y4eOHOH JUCHUILIMHBI

Bunbr yue6HOM paboThI B 3ayerHBIX B akanmem.
CIMHUIIAX Jacax
O0mas TpyA0eMKOCTh JMCHMILIMHBI 10 Y4eOHOMY IIAHY 4,0 144
AYAUTOPHBIE 3aHATHUS: 1,33 48
Jlexiu (JIek) 0,88 32
[Mpaktuyeckue 3ausatus ([13) 0,44 16
CamocrosiTesbHas padora (CP): 1,67 60
Buj KoHTpoIs: 3a4eT / 3K3aMeH 1,0 IK3aMeH
(36)

AHHOTanus padoyeil NPOrpaMMbl JUCHHUILIMHBI
«@u3nyeckas KyJabTypa u cnopt» (b1.5.4)

1. Ilean TUCUMNJIMHBI.

—  OBJIQJICHUE METOJIOJIOTUEH HAyYHOTO TIO3HAHUS (PM3UUCCKOM KYJIbTYPHI U CIIOPTa,;

— OBJIQJICHWE CHUCTEMOW TNPAaKTUYECKHX YMEHUH W HaABBIKOB, O00ECIICUMBAIONINX
COBEPIIICHCTBOBAaHUE TICUXO(PU3UUECKUX CITOCOOHOCTEH;

— pa3BUTHE CIIOCOOHOCTEH HCMOJIb30BaTh pPa3HOOOpa3Hble (GOPMBI  (HU3NIECKOM
KYJbTYpBI, CIIOPTa U TypU3Ma JJIsi COXPAHCHHS U YKPEIUICHHS CBOETO 3JI0POBbS U 370POBbS
CBOMX OJIM3KUX B TIOBCEAHEBHOM KU3HH U IPOPECCHOHATBHOMN NESTEITLHOCTH;

—  (dopMupoBaHHE MOTHBAIMOHHO-IICHHOCTHOT'O OTHOIICHUS K (PU3UUECKOM KYIBTYypE,
(Gu3uUIeCKOMY COBEPIIICHCTBOBAHUIO M CAMOBOCIIUTAHHIO, YCTAHOBKA HA 370POBBINA 00pa3 KU3HHU.

2. B pe3yabrare wu3y4YeHHs AUCHUIJIMHBI oOyyawinuiicss mo mnporpamme
0akajaBpHaTa q0JIKEH:

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

- CIIOCOOHOCTRIO K caMOOpranu3aiuu u camoobpasosanuio (OK-5);
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- CIIOCOOHOCTBIO MOIEP>KUBATH JOJKHBIA YPOBEHBb (PH3UUECKON MOATOTOBICHHOCTH JIsI
obecreueHHs OJHOIEHHOHN COIHaIbHOI 1 podeccroHansHol aesrensaoctu (OK-7);

- CIIOCOOHOCTBIO TPUMEHSTH CPENICTBA CAMOCTOSITEIILHOTO, METOAMYECKH MPaBUIHHOTO
UCIIOJIB30BaHUS METOIOB (PM3MUECKOrO BOCIIUTAHMS U YKperuieHus 310poBbst (OK-17);

- TOTOBHOCTBIO K JOCTH)KCHHIO JOKHOTO YPOBHS (DU3MYECKOW MOATOTOBICHHOCTH JJIsI
obecrieueHHs OJHOIEHHOMN COIMaIbHOMN 1 podeccroHansHol aesrenpaoctu (OK-18);

3HAMb:

—  HAay4HO-TIPAaKTUYECKHE OCHOBBI (PU3NUECKON KYJIbTYphI U CIIOPTA,

—  COLHMAIbHO-OMOJOTMYECKUE OCHOBBI (PU3NYECKON KYIBTYPBI U CIIOPTA;

— BIHSHHE O3JOPOBHUTEIBHBIX CHCTEM (DM3MUECKOTO BOCIHTAHUS HA YKpEIUICHHE
310pOBbsI, MPOPMIAKTUKY MTPO(ECCHOHATBHBIX 3a00JIeBaHHUI U BPEIHBIX MIPUBBIUCK;

— CcmocoObl KOHTPOJSI M  OIEHKH (DU3UYECKOTO pPa3BUTHS U (HUHIECKOM
MOJITOTOBJICHHOCTH;

— TMpaBujia U CIOCOOBI IMJIAHUPOBAHUS MHIUBUIYaTbHBIX 3aHATHIA Pa3IMYHON IEIEeBON
HATPaBICHHOCTH;

— wucrtopuio (U3NYECKON KyAbTYyphl M CHOPTAa, UMETh IMPEACTaBICHHE O 3HAUYHMMBIX
CIIOPTUBHBIX COOBITHSIX HE TOJBKO CBOEHM CTpaHbl, HO W MHPOBOTO YPOBHSI;, Ba)KHEillne
JOCTHKEHUS B 00JIACTH CIIOPTA;

— cnoptuBHble Tpaguiuu MXTU-PXTY um. [I.1. MenneneeBa, MIOMHUTH O MOJBUTaX
CIIOPTCMEHOB B rojibl Benukoii oredectBeHHO BoiHBI 1941-1945T,

ymems:

—  CaMOCTOSITEJIbHO 3aHUMAThCs (PU3MUECKON KYIBTYpPOH U CIIOPTOM,;

—  OCYIIECTBIISITh CAMOKOHTPOJb 3a COCTOSHUEM CBOETO OpTaHu3Ma M COOJIOAaTh
MpaBUJIa TUTUEHBI U TEXHUKH 0€30TIaCHOCTH,

—  OCYILIECTBJISITH TBOPYECKOE COTPYAHUYECTBO B KOJJIEKTUBHBIX (popmax 3aHsITUN
(bU3UYECKON KYJIbTYPOU U CIIOPTOM;

anademsy.

— CpeACTBaMHM M METOJIaMU YKpEIUIEHUs MHIWBUIYaJbHOTO 30pPOBBS, (PU3MUECKOro
CaMOCOBEPILIEHCTBOBAHMUS,

— JIOJDKHBIM  ypOBHEM  (PHU3UYECKOW TOJATOTOBICHHOCTH, HEOOXOAMMBIM IS
KaueCTBEHHOT'O YCBOCHHUS MPOQPECCHOHAIBHBIX YMEHHI M HaBBIKOB B IIpoliecce 00yUeHus B BY3e,
JUIsi o0OecriedeHusl TOJTHOLCGHHON COIMAJIbHOW W TPO(ECCHOHATBHON ACSITEIBPHOCTH TIOCIE
OKOHYAHUS y4eOHOTO 3aBE/ICHUSI.

3. KpaTkoe coaep:xaHue TUCHUTIIUHBI

Mognynsb 1. Ipenmer «Pusndeckas KyiabTypa u criopt». Uctopus @KuC

Moayis 2. OcHOBHI 310poBoro 06pasa xu3au (30XK)

Monyns 3. buonornyeckue oCHOBBI (PU3UYECKOM KYJIBTYpHI U CIIOpTa

Monyns 4. [IpodeccnonanbHO-IpuKIaaHas GU3nUecKas KyJabTypa U CIIOPT

Kaxnpiii Moy Ib MPpOrpaMMbl HMeET CTPYKTYPY:

- IEKUWU WA TEOPETUUECKUM pa3el;

- MPaKTUYECKHH pa3liell, COCTOUT H3: METOAWKO-TpakThueckux 3anatuii (MII3) u yueOHO-
TPEHHUPOBOYHBIX 3aHATHH (TpodecCHOHATLHO-TIPUKIaIHAsA Gu3HnIecKas moAroroska, [1T1MIT);

- kKoHTposbHBIN paznen (KP).

Teopernueckuii paszgen GopMupyeT cucTeMy HAYYHO-TPAKTHUECKHUX U CHEIHAIbHBIX
3HaHWM, HEOOXOMWMBIX [UIsi TIOHMMaHUs MPHUPOAHBIX H  COLHUAIBHBIX  IPOIECCOB
GyHKIIMOHUPOBaHUS (PU3MUECKON KYJIbTYpbl 00IECTBA M JUYHOCTH, YMEHHUS MX aJalTUBHOTO
TBOPUYECKOTO  HCIONB30BaHUS Ui JUYHOCTHOTO ¥ MPOPECCHOHANBHOTO  Pa3BUTHSA,
CaMOCOBEPILEHCTBOBAHMS, OPTaHU3alMK 3J0POBOro 00pa3a *HU3HU MPH BBIMOJIHEHUH Y4eOHOMH,
npo¢ecCHOHATBLHON M COLIMOKYIBTYPHOM NESTETLHOCTH.
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MeToauKO-NIPAKTHYECKHE 3aHATHS MPEAYCMATPUBAIOT OCBOEHUE OCHOBHBIX METOJIOB U
croco0oB (opMHUpOBaHHS YYEOHBIX, MPO(ECCHOHATBHBIX W JKHM3HEHHBIX YMEHUW W HaBBIKOB
cpeacTBaMu GU3HUYECKOUN KYIbTYPHI U CIIOPTA.

Ha meToanko-npakTH4ecKuX 3aHATHSIX yIENsIeTCs BHUMaHUE!

- OCHOBHBIM MpOOJIeMaM CIIOPTUBHON TPEHUPOBKH,

- BIUAHWIO (U3MYECKUX YIPaOKHEHUH Ha GOpMHUpPOBaHHE MPOPECCHOHATHHBIX KAaYeCTB
OyIyIIero CrenuaaucTa U TMIHOCTH 3aHIMAOIIETOCS;

- BO3JICHCTBHUIO CPEJCTB (PU3NYECKOTO BOCIUTAHUS Ha OCHOBHBIE (DU3HOJOTHYECKHE CUCTEMBI U
3BEHBS ONOPHO-IBUTATEIILHOTO anmapaTta 3aHUMAOIIeToCs;

- BONpOCaM TMPOBEACHUS COPEBHOBaHMI (MMpaBWja COPEBHOBAHUM, CHCTEMa PO3BITPHIIIEH,
orpezieneHue nmodeauTened, 000pyJ0BaHHE U HHBEHTAPB).

IIpodeccuonabHO-IPUKJIAAHAS TOATOTOBKA TPOBOJUTCSI C YYeTOM Oymymiei
po(hecCHOHANTLHOM IS TEIIbHOCTH CTYICHTA.

Y4eOHO-TpEHUPOBOUHBIE  3aHATUS  0a3upyloTcs Ha  IIUPOKOM  HCIOJIb30BaHUH
TEOPETUYECKNX 3HAHUU W METOJUYECKHX YMEHUH, Ha MPUMEHEHUH Pa3HOOOpPa3HBIX CPEIICTB
(GU3UYECKON  KYJIBTYpPhI, CIOPTUBHOH W  TPO(EeCCHOHATBHO-TIPUKIAAHON  (Pu3nUecKon
MOJTOTOBKU CTYJEHTOB.

Koutpoabnblii pasaen. Kpurepuem ycmemHOCTH OCBOSHHUS ydeOHOTO Marepuaia
SBIISICTCS OLIEHKA IPENOAaBaTelis, YUYUTBHIBAIOLIAS pecyiapHOCmb NOceujeHus 005A3amenbHbIX
VueOHbIX ~ 3aHAmMuUL, 3HAHUW TEOPETHYECKOro pasfiea MporpaMMbl M BBINOJIHEHHE
YCTQHOBJICHHBIX Ha JAHHBIH CEMECTp KOHTPOJIbHBIX TECTOB 0Omied (Qu3nuecKko
TEOPETUUECKON MOJATOTOBKHU ISl OTAEIBHBIX TPYII Pa3IUYHON CIIOPTUBHON HANpPaBICHHOCTH.
KP BXOAWT B MpaKkTUYECKHUE 3aHITHS.

4. O0beM y4eOHOH TUCIHIIMHBI

Bunbt yueOHO paboOThI B 3auerHBIX B akamem.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCHMILIMHBI 10 Y4eOHOMY IIAHY 2,0 72
AYAUTOPHBbIE 3aHATHS: 2,0 72
Jlexrun (JIek) 0,22 8
Ipaktuueckue 3ansarus (I13) 1,67 60
KouTtposabHbIil pa3zen, BXOIUT B ayauTopHbie 3auatus (KP) 0,11 4
CamocrosiTesibHas padora (CP): 0,0 0
Bu KoHTpoIs: 3a4eT / IK3aMeH 0,0 3auer

AHHOTaNuA padoyeil MPOrpaMmbl AU CHUNIHMHBI
«OCHOBBI JKOHOMHUKH U ynpasJjienusi npou3soacreom» (b1.B.5)

1. Heap JMCUMIVIMHBI. TIOJIyY€HHE CHUCTEMBI 3HAHUH 00 OSKOHOMHYECKUX
3aKOHOMEPHOCTSX  (YHKIMOHMPOBAHUS  MPOMBINUIEHHOTO  TPOM3BOJICTBA B  CHUCTEME
HAI[MOHAJILHOW OJKOHOMHKH, OOYYEeHHE SKOHOMHYECKOMY MBIIUICHHIO ¥ WCIHOJIb30BAHUIO
MIOJTYYCHHBIX 3HAHHUN B TIPAKTUYECKOH ESTEITLHOCTH.

2. B pe3yabTtare wu3yYyeHHs IUCHMUIUVIMHBI O0y4YaluIuiicsi MO mporpamme
0akaJiaBpUaTa J0JIKeH:

Obnaoams cnenyromumu oouiekynbTypusiMu (OK), oGmienpodeccuonansusiMu (OITK)
u npodeccuonanpubiMu (ITK) koMIeTeHIUAMI:

- CIOCOOHOCTHIO HCIIONB30BaTh OCHOBBI JKOHOMHUYECKHUX 3HAHHA TMPU  OIEHKE
3¢ (hEeKTUBHOCTH PE3yIbTATOB JIEATEILHOCTH B pa3indHbix chepax (OK-2);

- CIOCOOHOCTHIO  HAXOJIUTh  OPTraHM3ANMOHHO-YNPABICHUYECKHE  PEIICHUS B
HECTaHIAPTHBIX CUTYAIMSIX W TOTOB HECTHU 3a HUX O0TBeTcTBeHHOCTH (OK-11);
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- CIOCOOHOCTHIO HCIONB30BAaTh OCHOBHBIC TIOJNIOKEHUS W METOABl COIMATbHBIX,
TYMaHUTapHBIX U SKOHOMHYECKUX HAayK MpPH peUIeHHH MPOoPecCHOHANBHBIX 33/1a4 C YYeTOM HX
MOCJICICTBHIA JTsl 00IIeCTBa, SKOHOMUKH 1 dKosoruu (OITK-2);

3Hamy:

— OCHOBBI 95KOHOMUKH B PA3IMYHBIX Cepax KU3HEEATEIbHOCTH,

— HOpPMAaTHUBHbBIE MTPABOBBIE aKThl, PETJIAMEHTUPYIOIINE A TENbHOCTD MPEANPUATHS,

— MeToJIbl pa3paboTKX ONEPaTUBHBIX U MPOU3BOICTBEHHBIX IUIAHOB,;

— METOJIbI U CIIOCOOBI OTLIATHI TPYAA;

ymemsy:

— COCTaBIISITh 3aBKU Ha 00OPYJOBAHHE;

— COCTaBJISITh OTYETHI IO BBHIMOJIHEHUIO TEXHUUECKUX 3aJIaHUN;

— COCTaBJISTh TEXHUYECKYIO JOKYMEHTAIHUIO;

— OpraHu30BaTh pabOTy KOJUIEKTHBA B YCJIOBUSX JIEUCTBYIOIIETO MPOU3BOJICTBA,;

— TOTOBUTh MCXOJHBIE JAaHHBIE ISl BbIOOpa W OOOCHOBAaHHS HAYyYHO-TEXHUYECKUX U
OpraHM3aI[MOHHBIX PElIeHUI Ha OCHOBE YKOHOMHUYECKOTO aHaJIN3a,

— pa3pabaThiBaTh OMNEPATUBHBIE IUTAHBI pPa0OT TEPBUYHBIX IMPOM3BOJICTBEHHBIX
MOApa3IeJICHH;

e1a0emo.

— METOJaMU M HHCTPYMEHTaMHU MPOBEJICHUS HKOHOMHYECKOTO aHallhu3a 3aTpar u
pe3yAbTaTOB ACSITEIBHOCTU MPOU3BOICTBEHHBIX MOPA3ICICHHUII,

— UHCTPYMEHTAMHU IIJIAHUPOBAHUS W BBHIIOJHEHHUS MEPONPUATUN IO MPOU3BOACTBY
MPOAYKIINH;

— OCHOBaMHU PKOHOMHYECKUX 3HAHUH B PA3TUYHBIX c(hepax KU3HEACITEIbHOCTH.

3. KpaTkoe coaep:kaHue TUCHUTIIUHBI

Mopnyas 1. BBegenne. OCHOBbI PHIHOYHOI IKOHOMUKH

1.1 dkonomuueckue nompednocmu, é1a2a u pecypcol. IKOHOMUUECKUE CUCHEMbL U UX
cyugpocms. OOIIECTBEHHOE TPOU3BOACTBO U YKOHOMUYECKHE OTHOIICHHUS. [Ipon3BOCTBEHHBIC
BO3MO>XHOCTH OOIIIECTBAa U SKOHOMHYECKHI BbIOOP. KprBas mpou3BOJCTBEHHBIX BO3MOKHOCTEH.
3akoH yOBIBalOIIEH TPENENbHON TMONE3HOCTUM. TUIIBI W MOJENd SKOHOMHYECKUX CHCTEM.
DJIeMEHT SKOHOMUYECKOW CUCTEeMBI. TpaauinoHHas SkoHOMHuuYeckas cuctema. CoOCTBEHHOCTD.
(dbopMBI U TTyTH UX TpeoOpa3zoBaHUS.

1.2 Potnounwtit mexanuszm cnpoca u npeonoxcenusn. CosepuieHnas u Hecogepuiennas
koukypenyuu. ToBapHblii (PBIHOYHBIN) THIT OOIIECTBEHHOIO MPOouU3BOACTBA.CYIIHOCTh |
YCIJIOBHSI BO3HUKHOBEHHUSI pbIHKA. BUIbI phIHKOB U UX cTpyKkTypa. OyHkiuu peinka. ToBap u ero
cBoiicTBa. Cpoc U npeaokeHue Ha peiHKe. [[oHATHE «<QIIaCTUYHOCTH». DJIACTUYHOCTh CIPOCa
W TpeIoKeHus, ToueyHas u AyroBas. CoBeplIeHHass U HECOBEPIICHHAas KOHKYPEHLIHH.
Mononomnusi. Makcumu3zanusi IpuObLTH MOHOMOIUCTOM. OIUTONONHS.

1.3 Ilonamue Hayuonanbhoil IKOHOMUKU, OCHOGHbBIE MAKPOIKOHOMUYECKUE
nokazamenu. IIOHATUS COBOKYNHOTO CIIPpOCa M COBOKYIHOIO MPEUIOKEHUS, (PaKTOpPHI,
BIUSIONINE HAa uX u3MeHeHus. [lorpebnenuss u cOepexkeHus. IKOHOMHUECKHUN KPYrooOOpoT.
[Tpou3BoacTBO, 0OMEH U pacnpeznenenue. [loTpediaenue, cOepekeHre, UHBECTUIIMH TOBApPOB U
YCIIYT.

1.4 @unancosan cucmema u gunancosan noaumuka odouecmea. I'ocynapCcTBEeHHBIN
OIOKET M TOCYAapCTBEHHBIN nonr. Hajmoru u Hajorosast cuctema.

Mopayb 2. JxoHOMHYeCKHE OCHOBBI YIIPABJIEHHS NMPOU3BOACTBOM

2.1 Ilpeonpusamue Kaxk cyOveKm polHOYHO20 XO03AUCHEA. DKOHOMUYECKHE 3aKOHBI U
OCOOCHHOCTM WX TMpoOsABIEHUS Ha npeanpustud. Ponp chnenuanucra XUMHUYECKOU
IPOMBINUIEHHOCTH. [Ipennpustue B cucTeMe pPBIHOYHOW SKOHOMHUKH. lIpenmpusarne — kak
CyOBEKT ®  OOBEKT TNPEANPUHUMATEIHLCKOW  JEATEIBHOCTH. 3aKOHOJAaTelbHas  0asa
NpeANPUHUMATENIbCKON esTeNlbHOCTU. HopMaTUBHO-TIPABOBBIE AaKThI, PErVIAMEHTHPYIOLIUE
NeSATeNbHOCTh mpennpustus. OpraHu3aliOHHO-TIPaBOBbIE (OPMBI  MPEANPUHUMATENIHCKON

19



NESTEIIbHOCTH U KPUTEPUH X BbIOOpa. POpPMBI COOCTBEHHOCTH. BHEIIHSASI M BHYTPEHHSIS cpena
PEIPUATHS.

2.2 Mamepuanvno-mexnuueckaa o6aza npoussoocmea. CplpbeBas W TOIUIMBHO-
JHepreTuyeckas 0a3a XUMHUYECKMX MpPOU3BOACTB. [IpoW3BOACTBEHHAas MporpaMma U
MIPOM3BOJICTBEHHAS MOIIHOCTH MpeAnpusiThs. KauecTBO M KOHKYPEHTOCTIOCOOHOCTh TPOAYKIIHH.
DKOHOMHYECKOE O00OCHOBaHME BbIOOpa CBIpI W  TOIUIMBA. PecypcocOepexeHue.
AJNBTEepHATUBHBIC HCTOYHUK CHIPbS U dHEeprun. OpraHuzanus CKIaJICKOro X03sSHCTBa.

23 Mamepuanbho-mexnuueckue pecypcol npeonpusamus. OcHoBHBIE
MPOU3BOJICTBEHHBIC (POHIBI XUMUIECKUX MPEATNPUATHI: MTOHATHE, KITacCu(DUKAIHS U CTPYKTYpA.
[TonsiTue U CTPYKTypa OCHOBHBIX cpeacTB. OlLleHKa OCHOBHBIX CpEACTB. MeTolbl OLEHKU
OCHOBHBIX (oHI0B. [loKa3aTenu UCmoNb30BaHMsI OCHOBHBIX MPOU3BOJICTBEHHBIX (hoHI0B. M3HOC
U aMopTu3auus OCHOBHBIX (oHI0B. OrneHka 3(()EKTUBHOCTH HCIONb30BAHUS OCHOBHBIX
IPOM3BOJICTBEHHBIX (POHIOB. BocmnponsBoAcTBO OCHOBHBIX cpeacTB. OOOpOTHBIE CpEICTBa
HOPENNpPUATHS. TIOHSTHE, COCTaB U CTPYKTypa. McTounuku GpopmMupoBaHusi 000OPOTHBIX CPEJICTB.
O6opaunBaeMOCTh ~ OOOPOTHBIX CpeACTB. MarepuanbpHble 3amachl HAa  MOPEIINPHITHH.
Omnpenenenne MOTpeOHOCTH B 0OOPOTHBIX CPEJICTBAX.

2.4 Tpyooewie pecypcel npeonpuamus. llepcoHan TpennpusTUS M €ro CTPYKTYypa.
OcCHOBBI OpraHuzalnuy TpyAa Ha NnpeanpusTuu. DPPeKTUBHOCTh UCHOIB30BaHUS MEepCoHaNa U
pabodero Bpemenu. [Ipow3BoaMTENHHOCTH TpyJa W oruiata Tpyna. OpraHuzaius 3apa0doTHOIMA
wiatel Ha npeanpustuu. CocTaB U CTPYKTYypa MPOMBILIUIEHHO-TIPOU3BOACTBEHHOTO MEPCOHAIA.
[Tpou3BOIUTENBHOCT Tpy/ia: MOHSATHE, MTOKA3ATeU U METOJbI u3MepeHus. uauBuayansHas u
oOlIecTBeHHasi ~ MPOU3BOJIUTENBHOCTh  Tpylda. PesepBol U (akToOpbl  TOBBIIICHUS
MIPOU3BOUTENLHOCTH TpyAa. DOPMBI, CUCTEMBI U pa3Mep OTUIATHI TPY/a HA MPEATPUSTHH.

Moayab 3. TeXHUKO-I9KOHOMHYECKHIT aHAJIU3 HHKEHEPHBIX penieHui

3.1 /loxo0wl u pacxoosl Ha nPou3e00CME0, U peanu3ayuto NPOOYKYUU RPEeOnPUAMUL.
W3nepKKH  TPOM3BOACTBA MPOAYKIUH (Ce0ECTOMMOCTB), NPUOBLIb, PEHTAOETBHOCTh U
neHooOpazoBanue. lloHaTHe 3arpaThl Ha TMPOW3BOACTBO M peATHM3AIMI0  MPOAYKIIUU
(cebecroumocth). Buapl u 3Hadenue winaccupukammu 3atpar. CTpykTypa 3aTpaT Ha
MPOU3BOJICTBO U peanu3anuio npoaykiuu. OcoOCHHOCTH pacdera 3aTpaTr Ha MPOU3BOJICTBO U
peanu3anuio IpoAYKIMHA B KOMIUIEKCHBIX MPOU3BOJACTBaX. OCHOBHBIC ITYTH CHIKEHUS 3aTpaT HA
MPOU3BOJCTBO MpoayKiuu. Jloxoasr npennpusitus. [lorstie mpuObUH U J0X0/1a TPEAIPUSITHS,
METOJIbl MX pacuera. PeHTabenbHOCTDh, €€ BUABI U METO/Ibl pacyeTa. [IyTu moBslieHUs MpUObLIN
U PEHTA0EIbHOCTH Ha TIPS PHSITHSIX.

3.2 ILlenoobpazoeanue u uenoeana norumuka. lleHa Ha TPOAYKUUIO U TPUHIUIBI
1eHooOpaszoBanus. Buner neH. CTpykTypa IEHBI, CHcTeMa 1IeH. B3anMOCBS3U 1IeH U H3ICPIKEK.
[lenoBas monuTuka. Pa3paboTka 11eHOBOM CTpaTeTruu.

3.3  Q@unancoeo-kpeoumnvle  OMHOWIEHUA  NPEONPUAMUIL u  cucmema
Hanozooonoxmcenuan. llonsatue, coctaB U CTpyKTypa ¢uHaHCOB mnpeanpusatus. CylHOCTb,
¢ynkuuu U 3agaun GpuHaHCOB Npennpuatusi. CoOCTBEHHBIE U 3aeMHbIC (DMHAHCOBBIE PECYPCHI.
bananc moxomoB u pacxonos. Hamorosas nmonutuka. [lpuHiuner Hanoroo6noxenus. Hanorn u
IUTATEXKHU, YCTAHOBIICHHBIC 3aKOHOIATEIHLCTBOM: BHUJBI, CTaBKH, OOBEKTHI HAJIOTOO0OJIOKEHUS U
CPOKH YILIaThl HAjora B OIO/IKET.

4. O0beM y4eOHOH JUCHHILIMHBI

Bunbr yue6HOM paboThI B 3ayerHBIX B akazmem.
CANHHUIIax qacax

O01asi TPYA0eMKOCTh THCIUTIMHBI 110 Y4e0HOMY TJIAHY 4,0 144
AYIUTOpPHBIE 3aHATHUS: 0,88 32
Jlexru (JIek) 0,44 16
[Mpaktuyeckue 3ausatus ([13) 0,44 16
CamocrosiTesbHas paGora (CP): 2,12 76
Bu KoHTpoIsA: 3a4eT / IK3aMeH 1,0 IK3aMeH
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AHHOTanua padoyeil NPOrpaMMbl JUCHHUILJIMHBI
«Martematuka» (b1.5.6)

1. Heap aucuMMIMHBI. (JOPMHUPOBAHHE y CTYACHTOB CHUCTEMBI OCHOBHBIX MOHSITHI,
UCIONB3YEMBIX ISl TOCTPOCHUS BaKHEMIIMX MaTeMaTHYeCKUX MofeNed, u yMeHus
UCIIOJIb30BaTh MATEMATUYECKUE METOIBI JJIsI OTIMCAHUS PA3IMYHBIX MPOIECCOB.

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

Ob6naoams caenyromumu oomekynpTypubiMu (OK), obmienpodeccronansasiMu (OITK)
u npodeccuonansibivu ([1K) komMmnereHImsMI:

- CIOCOOHOCTBIO K KYJIBTYPHOMY MBINIJIEHUIO, K O0OOIIEHUIO, aHAJIU3y, BOCIPHUATHIO
uH(pOpMaIIK, MOCTAHOBKE LIEJIU U BBIOOPY myTeit ee noctmkenus (OK-9);

- CIIOCOOHOCTHIO MPUMEHATH 0a30BbIe 3HAHUSI MATEMAaTHYECKUX U €CTECTBEHHOHAYUYHBIX
TUCIUIUIAH, JUCIHMIUIAH 00menpodecCHoHaIbHOr0 IMKIa B 00BeMe HeoOXOIMMOM B
npoecCHOHANbHOM  JESITENTbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAyK,
pa3paboTaHHBIX B HHUX TOJXOAOB, METOJAOB M pPE3yJbTaTOB MaTEeMAaTHYECKOrO aHauu3a H
MOJICITUPOBAHHS, TCOPETUIECKOT0 M SKCIIepuMeHTaIbHOro uccienoanus (OITK-1);

3Hamy:

- OCHOBBI  TU(D(EPEHIIMATPHOTO W HWHTETPATHHOTO HCUUCIEHUS, TUdPepeHIIHATbHBIX
YpaBHEHUH;

- MaTeMaTHYeCKHe TEOPUU U METO[IbI, JIeXKAllle B OCHOBE MOCTPOCHHS] MaTeMaTHUYECKUX
MOJICIIEH,

- OCHOBBI IPUMEHEHHUSI MaTeMaTUYECKUX MOJIeJIeN U METOIOB;

ymemby:

- BBIOMpPATh MaTeMAaTUYECKHUE METO/IbI, IPUTOIHbIE JUISl pEIICHUs KOHKPETHOU 3a/1auH;

- HCTIOJIh30BaTh MATEMATHUECKUE MTOHSATHUS, METOJIbI U MOJEIH ISl ONMCAHUS Pa3THIHBIX
MPOLIECCOB;

- BBISBIATH MAaTEMaTUYECKHUE 3aKOHOMEPHOCTH, JIeKAllie B OCHOBE KOHKPETHBIX
MPOLIECCOB;

- HCIIOJIB30BAaTh OCHOBHBIE METO/BI CTATUCTUYECKOM 00paObOTKU JaHHBIX;

- IPUMEHATh MaTeMaTUYECKUE 3HAHUS Ha MEXAUCIUILTHHAPHOM YPOBHE;

enadems.

- ocHOBaMHU (yH/IaMEHTAIbHBIX MaTEMaTHUYECKUX TEOPUM M HaBBIKAMH HCIIOJIB30BaHUS

MaTeMaTHYeCKOro anrnapara,

- METOJIaMHU CTaTUCTHUYECKOM 00paboTKHU HHPOPMALIUH.

3. KpaTkoe coaep:kaHue TUCHUTIUHBI

1.BBenenue.

[Ipenmer u Metonbl mMatemaTuku. ONUCaHHE OCHOBHBIX pa3nesioB Kypca. IlpaBuna u
TpeOOBaHUs MPU U3YyUECHUHU Kypca.

2. jieMeHThbI ajredopsbl.

UYucnoBele MHOXeECTBa, KOMIUIEKCHbIe uucina. Omnpenenurenu I u 1ll  mopsaxos.
BekTopbl: OCHOBHBIE MOHATHS, CKAJISIPHOE, BEKTOPHOE U CMEUIAaHHOE MPOU3BEIACHHS BEKTOPOB.
AHanuThueckas reoMeTpHs: IpsiMasl Ha IUIOCKOCTH, KpuBble || mopsaka. Matpuupsl: aelcTBus
HaJ MaTpUIIaMHU, TIPUBEJEHUE K CTylleHYaToMy BUAY U Buay ['aycca. Panr matpunsl. O6patHas
marpunia. Teopema Kponekepa-Kanmennu. Pemienune cuctem nMHEHHBIX —anredOpanmyecKux
ypaBHeHu. CoOCTBEHHBIE YKclia U BeKTopbl. KBampaTuuasie GOpMBI.

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

Oynknua. CnocoOwl 3amanus ¢yHkiuu. [Ipenen dyHkmum B TOouke. OIHOCTOPOHHUE
npenensl. [Ipenenst Ha 6eckoHeYHOCTH. beckoHeUHO Manble 1 OECKOHEUHO Oobine (pyHKIINH,
MX CBOWCTBAa W B3auMHas cBsa3b. CBoiicTBa mpenenoB. [lepBwlii M BTOpOUl 3amedaTesbHbIE
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npenensl. HempepblBHOCTH (QYHKIMHM B TOYKe M Ha mpoMmexyrke. CBoiictBa (yHKIWMA,
HENpPEPBIBHBIX Ha OTpe3kax. TOUYKM pa3pbiBa GYHKIMHU U UX KiIacCu(UKAIIHS.

4. InddepenunanbHoe HcUUCIeHNE (PYHKIMU OHOH NepeMeHHOI.

[IpousBognass (yHKIMH, €€ TEOMETPUYECKUH M MEXaHWYeCKuil cmbich. I[lpaBumia
muddepenipoanus. Tabnuua OCHOBHBIX NpoU3BOAHBIX. Jluddepenuman ¢yHkuuu, ero
OPUMEHEHHUS K [pUOIKEHHBIM — BBIYMCIEHUSM. VHBapuaHTHOCTH  (OpPMBI  MEPBOTO
muddepenmana. IlpousBogHast cnoxnoi ¢ynkuuu. uddepenuupyemocts  QyHKIUH:
onpejeNieHue, TeopeMbl O CBS3M AUPPEpPEeHUUPYEMOCTH C  HENpPEepPBIBHOCTBIO U €
CylIecTBOBaHHEM Npou3BogHON. OCHOBHBIE TeopeMbl AU depeHnnanbHoro ncunciaenus: Pomis,
Jlarpamxa, Komm. IlpaBuno Jlomurans (packpsiTe HeompeaeneHHoctei). [Ipon3BoaHbIe
BBICHIMX TOPSIKOB. JIokanbHbIN skcTpeMyM ¢(yHKIMH. HeoOxomumble U JOCTaTOUHBIE YCIOBUS
skcTpemyMa. [IpaBuino uccrnenoBaHusi (pYHKIMM HAa MOHOTOHHOCTH U 3KcTpeMyM. [Ipusnaku
BBINTYKJIOCTH ¥ BOTHYTOCTH (GyHKUMHU. Touku neperunda. Heo6xoaumoe U 10CTaTOYHOE YCIOBHUS
nepern0a. AcUMNTOTHI (QYHKIIMHA, WX BHUABI W CHOCOOBI HaxoxaeHus. OOmas cxema
uccieoBaHus (PYHKIIHMA, TOCTPOCHHE X TPaPHKOB.

5. UuTerpajibHoe ucuncjieHue GyHKIMU OTHOM mepeMeHHOI.

[lepBoobOpasznas Qyukums. HeompeneneHHbI WHTErpal W e€ro cBoiicTBa. Tabnuia
OCHOBHBIX HHTErpajioB. MeToabl HHTErPUPOBAHUS. HENOCPEICTBEHHOE WHTETPUPOBAHHUE,
MHTETPUPOBAHUE MTOJACTAHOBKOM, MHTETPUPOBAHUE 10 YacTsAM. MIHTerpupoBaHue palliOHaJIbHbIX
npobeil. MHTerpupoBaHue HEKOTOPBIX HPPALMOHANBHBIX U TPUTOHOMETPHUYECKHX (YHKIIHIA.
OnpeneneHHbIl UHTETpall, €ro reoMeTpuuecKuii cMbicil. CBONCTBA ONPENEIEHHOIO MHTETpaa.
®opmyna Herorona-JleliOnuma. Teopema o cpeaHeM 3HA4YeHHH. 3amMeHa TIEPEMEHHOW U
MHTETPUPOBAHUE [0 YACTSAIM B ONPENCIEHHOM uHTerpaie. llpunoskeHus oIpeneseHHoro
UHTETpalla K BBIYMCIEHUIO IUiomaaei miockux ¢uryp. [loHstue HeCOOCTBEHHBIX MHTETPAJIOB!
OIpe/IeNICHUs], CBOWCTBA, METObI BEIUNCIICHHUS.

6. uddepenuuanbuoe ucuncieHne (PyHKIMM HECKOJbKUX NepPeMEeHHbIX. JJIeMEHTbI
TeOPHH MOJIA.

OyHKIIMKU ABYX W OoJiee MEPEMEHHBIX. OMpeaesieHne, 00JacTh OmpeaeseHus, 00JacTh
U3MEHEHMs, T€OMETpHUECKas HMHTEpIpeTanus, JUHUM YpoBHS. I[Ipenen (yHKIUM B TOUKe.
YactHele Tpou3BojHbIe (Ha mpuMepe (QYHKIUH IBYX MepeMeHHbIX). JuddepeHunpyeMocTsb
(GYHKINN HECKOJBKHX TNepeMeHHbIX. JloctaTounsle ycnoBus auddepeniupyemoctu. [lomnas
npousBoaHas. [IpousBonnas cnoxxkHou (ynkmuu. [lomubiit muddepennuan. HBapuaHTHOCTH
noigHoro  jguddepeHnmana.  AHATUTHYECKUM  OpU3HAK  HOJHOrO  auddepeHnuana.
HudbdepennmpoBanne (QyHKIIMA OAHOM W JBYX NEPEMEHHBIX, 3aJaHHOW HEsSBHO. YacTHBIC
NPOM3BOJHBIE U TOJNHBIE Ju(QepeHuansl BBICIINX MOPSAKOB. TeopeMa O paBeHCTBE
CMEIIIaHHBIX MPOM3BOAHBIX (s (YHKIMH JABYX TMEpeMeHHBIX). JIOKaTbHBIC SKCTPEMYMBI
(GyHKIMU BYX MEPEMEHHBIX: HEOOXOAMMOE M JIOCTATOYHOE YCIOBHS IKCTpEeMyMa. Y CIIOBHBIN
IKCTpeMyM (MeTon MHOXKUTeNel Jlarpamka). Hanbosbliiee 1 HauMeHblee 3HaYeHUe QyHKIIUN B
3aMKHYTOH oOmactu. OcHOBHBIE TOHATHS Teopuu mois. CkamspHoe moie. [loBepxHOCTH H
JUHUM ypoBHA. [Ipon3BoaHas mo HampaBieHUO. [ pagueHT CKAISIPHOTO MOJIS U €ro CBOMCTBA.
BexropHnoe nosie. Jluseprenuust nonst. Porop nomns. CsA3b MeEXIy IpaJU€HTOM U IPOU3BOJHON
110 HAIIPABJICHHUIO.

7. KpaTHble HHTerpaJbl.

JIBOWHOW HHTErpai: OmpeAesieHue, T€OMETPUYECKHIl CMBICH, CBOWCTBA. BbluncieHne
JBOMHOI'O MHTETpajlia B JIEKapTOBOM W IOJIIPHOM cucremax koopauHar Murerpan Ilyaccona.
TpoitHON HUHTErpal: ONpeaeIeHue, TeOMETPUUYECKUI CMBICI, CBOMCTBA. BhIuncieHue TponHOro
uHTerpana. [Ipuioxenus 7BOMHOIO ¥ TPOMHOIO UHTETPAJIOB.

8. KpuBoJinHeiiHble U TOBEPXHOCTHbIE HHTETIPAJIbI.

KpuBonuHelHbI MHTErpajl MO KOOpAMHATaM. ONIPEIEIICHHUE, CBOMCTBA, BBIYHUCIICHHE.
Pa6ota B cunmoBom noste. @opmyna ['puna. KpuBonuHeitHbie MHTETPaAIbl, HE 3aBUCSIINAE OT ITYTH
uHTerpupoBanus. [loTeHuuanbHas QyHKIMS, MOTeHIUaNbHOE 1one. [ToHATHE TOBEPXHOCTHOTO
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unTerpana. Ilorok Bekropa yepe3 nmoBepxHocTh. Teopema ["aycca-Octporpanckoro. @opmyna
Crokca.

9. Iu¢depennuanbHbie ypaBHeHHS MEPBOTro MOPAIKA.

JuddepeHunansable ypaBHEHUS: MOPSAIOK, pelIeHHEe, TeopeMa CYIIECTBOBaHHUS W
€AMHCTBEHHOCTH pelieHus. 3agaya Komm. YpaBHEHHs C pa3fensiolUMUC [EPEMEHHBIMHU.
Onnoponnsie auddepeHnnanbupie ypaBHeHUs. JIuHewHble auddepeHuaibable ypaBHEHUS
NIEPBOTO MOPSAJKA. Y paBHEHUS B MOJIHBIX auddepenimanax. MHTerpupyrommii MHOKHUTENb.

10. InddepennuaibHble YypaBHEeHHsI BTOPOT0 U N-Io MOPsAKA.

Juddepenunanbable ypaBHEHUS] BTOPOTO MOPSAKA, JOMYCKAIOIIUE TTOHMKEHUE TIOPSIIIKA.
Jluneiinbie mudepeHnmnanbaple ypaBHEHUs BTOpOro mopsiaka. CBoicTBa peuieHuid. JInHeliHas
He3aBUCUMOCTh GyHKuui. Onpenenurens BpoHnckoro. CTpykTypa 0o0IIero pemeHus: JMHEHHOTO
muddepeHManbHbIe ypaBHEHUsT BTOporo mnopsanka. dyHaamMeHTaabHas CHCTEMa pEHICHHI.
Jlunelinple ogHOpOAHBIE AU(QepeHInaTbHbIe YpaBHEHUS BTOPOTO TOPSIKA C MOCTOSHHBIMH
koa(urmenTaMu: mocTpoeHue ooIiero pemenus. Meron Ditnepa. JInHelHbIE HEOTHOPOAHBIC
g depeHIaIbHbIe YpaBHEHUST BTOPOTO MOPsAKa ¢ MOCTOSIHHBIMH Kod(durentamu. Oo1ee u
YacTHOE pellleHUs] HEOAHOPOHBIX ypaBHeHUM. JInHeinble quddepeHnnanbHble ypaBHEeHHUs N-T0
NOpsi/IKa: CBOMCTBA peEIICHUH, TEOpeMbl O CTPYKType OOIIEro pelieHusi, METO]| BapHaluu
NOCTOSIHHBIX. JIuHelHble nuddepeHranbHble ypaBHEHUS N-TO TOpSAKAa C TOCTOSHHBIMU
K03 unreHTaMu. ANTOPUTM MOCTPOCHHUS OOILETro peIieHusl.

11. Cucrtembl quddepeHuINATBHBIX YPABHEHUH.

Cuctemsl nuddepeHranbHbIX ypaBHEHUH TIepBOro Nopsiika: oOIme MOHATH, TeopeMa
CYLIECTBOBaHMSI U  €IAMHCTBEHHOCTH  oOmero  pemeHus.  CucremMbl  JHMHEWHBIX
muddepeHMaIbHbBIX YpaBHEHUH TMEPBOTO MOPSIKA: HHTEITPUPOBAHME METOJIOM HCKITIOUEHHUS.
Cuctembl JTUHEHHBIX AU(GEepeHITMATbHBIX YPaBHEHUN TMEPBOTO IMOPSAKA: CBOWCTBA PEIICHUMH,
TEOPEMbI O CTPYKTYpe OOIIEro peuieHus, METO]] BapHallui MOCTOSHHBIX. CHCTEMbI JTIMHEHHBIX
OHOPOAHBIX W  HEOJHOPOAHBIX  Au(GdepeHIHaTbHbIX  YpaBHEHUH C  MOCTOSHHBIMU
KodpduureHTaMu. OJNEMEHTHl TEOPUU YCTOWYMBOCTH. METOABI YUCIEHHOTO pPELICHUs
nudepeHIMaTbHBIX YPaBHCHHM .

12. YncnaoBble 1 GyHKIMOHAIbHbIE PSIABI.

UYucnoBble psAabl: OCHOBHBIE IOHSTHS, CBOMCTBA CXOIALIMXCA PSIIOB, HEOOXOIMMBIH
INPU3HAK CXOAMMOCTH. ['apmonmnueckuil psaxn. Paawr [lupuxne. IIpu3Haku cpaBHEHHs PALOB C
MOJIOXKUTENbHBIME uieHamMu. [IpusHak [lamamOepa. MHTErpanbHbIil U paguKadbHBIN MPU3HAKA
Komm. 3nakouepenyroniiecs psaasl: npusHak JleliOHuna. 3HaKomepeMeHHbIE PSAIbl: MOHATHS
aOCOJIIOTHOM M YCJIIOBHOW CXOIMUMOCTH, NPH3HAK aOCOJIOTHOW CXOJUMOCTH, CBOMCTBa
abCOJIIOTHO U YCJIIOBHO CXOMSIIMXCS PAIOB.

OyHKIMOHAIbHBIE PSI/IbI. OCHOBHBIE MOHATHUSA, 00JacTh cXOAUMOCTH. CTENeHHbIE PSIbL:
paamyc, WHTEpBai, o0iacTh cxoaumocTu. CBoiicTBa cTemeHHbIX psaoB. Psaner Telinmopa wu
MakiiopeHa: CBOWMCTBa, YCIOBHE CXOJMMOCTH psila K MCXOJHOW (YHKIIMH, OCHOBHBIC
pasnoxenus. Pa3znoxenue ¢yHkuuu B psii MakjiaopeHa ¢ MOMOIIBI0 OCHOBHBIX Pa3IOXKEHUH.
['maBHOE 3HaueHue (yHKIMU. DKBUBaJICHTHBbIC (QyHKIMU. [Ipumenenue psgoB Teitmopa u
MakJsiopeHa /17151 BBIYMCIIEHUS [IPENETIOB.

13. 3akar04eHue.

Hcnonp30BaHne MaTEMaTUUECKUX METOJOB B IPAKTUYECKON JESATENBHOCTH.

4. O0beM y4eOHOH JUCHHIJINHBI

Bunast yueOHoI paboThI B 3auetHpix | B akagem.
eIMHHIIAX Jacax
O01mas TPyA0eMKOCTh JUCHUIUIMHBI 110 Y4eOHOMY IJIAHY 15,0 540
AYAUTOPHBIE 3aHATHUS: 5,33 192
Jlexrn (JIek) 2,66 96
Ipaktuueckue 3ansarus (I13) 2,67 96
CamocrosiTesibHas padora (CP): 7,67 276
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Buj KoHTpoIs: 3a4eT / 3K3aMeH 2,0 IK3aMeH
(72)

AHHOTaNuA padoyeil MPOrpaMmbl AU CHUNIMHBI
«O6mas u Heoprannudeckas xumus» (b1.5.7)
1. Heap AMCUMIUIMHBI. TPUOOPETCHHWE 3HAHWUKW W KOMIETEHIUH, QopMUpOBaHUE
COBPEMEHHBIX TIPEJICTABICHUN B 00JIACTH TEOPETUIECKIX OCHOB XUMHH U XHMHH JIEMEHTOB.

2. B pe3yabrare wu3ydyeHHs JAUCHUIVIMHBI OOy4YawIIMiicsi MO Tmporpamme
0akajaBpHaTa q0JIKEH:

Ob6naoams caenyromumu oomekynpTypubiMu (OK), obmienpodeccronansasiMu (OITK)
u npodeccuonansibivu ([1K) komMmnereHImsMI:

- CIIOCOOHOCTBIO MPUMEHSATH 0a30BbIe 3HAHUSI MATEMAaTHYECKUX U €CTECTBEHHOHAYUHBIX
TUCIUIUIAH, JUCIHIUIAH 00menpodecCHOHaIbHOrO IMKIa B 00BeMe HeoOXOIWMOM B
npoecCHOHANbHOM  JESITENTbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HayK,
pa3paboTaHHBIX B HHUX TOJXOAOB, METOAOB M pPE3yJbTaTOB MAaTEeMAaTHYECKOTO aHauu3a H
MOJICITUPOBAHHS, TCOPETUIECKOTO M SKCIIepuMeHTaibHoro uccienoanus (OITK-1);

- COCOOHOCTHIO MPUMEHSTh OCHOBBI METO/IOB HCCIICIOBAHUS, aHAIIN3a, TUATHOCTUKU U
MOJICTTUPOBAHUSI CBOMCTB HAaHOMATEpPUAIOB M HAHOCHCTEM HEOPraHUYECKOM M OpraHu4YecKoil
IPHUPOJIBI, B TBEPAOM, KHUIKOM, TeIe00pa3HOM, a3pO30JIbHOM COCTOSIHHH, BKITIOYasl HAHOIUICHKU
U HaHOCTPYKTYPHPOBAaHHBIE MOKPHITHS, BHYTPEHHUE U BHEIIHUE IPAHULBI pazniena ¢a3, a Takxke
(U3NUECKUX U XUMUYECKUX MPOIECCOB B HUX WK ¢ X ydactueM (OITK-3).

3Hamb.

— 3JIEKTPOHHOE CTPOEHHE ATOMOB M MOJIEKYT,

— OCHOBBI TEOPHH XHUMHUYECKOU CBSI3U B COCIMHEHUSIX Pa3HBIX TUIIOB, CTPOEHUE BELIECTBA
B KOHJICHCUPOBAaHHOM COCTOSIHUH;

—OCHOBHBIE 3aKOHOMEPHOCTH IPOTEKAHHUSI XUMUYECKHUX MPOLECCOB U XapAKTEPUCTHKU
PaBHOBECHOT'O COCTOSTHUSA;

— METO/Ibl ONMCAHUSI XMMUYECKUX PABHOBECUH B PACTBOPAX JIEKTPOJIUTOB,

— CTPOEHUE U CBOMCTBA KOOPAUHALMOHHBIX COCIMHEHNUN;

— XMMHMYECKHE CBOWMCTBA 3JIEMEHTOB PA3JIMUHBIX I'PYII MNEPUOJUYECKON CHCTEMBI U HX
BaXXHEUINUX COCIUHECHUMH,

ymemn:

— BBINOJIHATh OCHOBHBIE XHMMHUYECKHE OIEpaluu, OMNPENesiTh TEePMOJIMHAMHYECKUE
XapaKTEPUCTUKH XUMUYECKUX PEAKIUNA U PAaBHOBECHBIE KOHLIEHTPALMU BEUIECTB,;

— HCIOJb30BATh OCHOBHBIE XUMHUYECKHE 3aKOHBI, TEPMOJMHAMHYECKHE CIPABOYHBIC
JaHHBIC JJIs pelieHus: TpodeCCUOHATBHBIX 3a7ad,

— MPOTHO3UPOBATh BIMSHHUE Pa3IUYHBIX (DAaKTOPOB Ha pPABHOBECHE B XUMHYECKHX
peaKkiusx;

61a0emo.

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

— DKCINEPUMEHTAJbHBIMU METOJaMU ONPENCICHUS HEKOTOPhIX (PU3UKO-XUMUYECKHX
CBOWCTB HEOPTAHUYECKUX COCITUHEHUN.

3. KpaTkoe cogepskaHue JUCHUILINHBI

CrpoeHue aTOMOB U NEPUOJAMYECKUI 3aKOH.

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

CoBpemenHas (hopMynupoBKa IepuoanuecKkoro 3akoHa. Ilepumonudeckas cucrema u ee
CBS3b CO CTPOCHHEM aTOMOB. 3alOJHEHHE DJEKTPOHHBIX CIOEB M O0OJIOYEK aToMOB B
nepuoauyeckoit cucreme sneMeHTtoB .M. MenneneeBa. CrteneHu okucieHus. Baxueiimme
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OKUCIUTENN U BOCCTAHOBUTENU. BakHeilline cxembl MpeBpalieHus BEUIECTB B OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIMIX.

XuMHU4eckasi CBSI3b U CTPOCHHUE MOJIEKYII.

KoBasieHTHas1 cBs13b, OCHOBHBIE IOJIOKEHUS METOJA BAJIEHTHBIX CBs3ed. PaccMoTpenue
CXEeM TIEpeKpBIBAaHUS aTOMHBIX OpOUTallell mpu 0Opa3oBaHUU CBsi3ed B Molekynax. OCHOBHBIC
MOJIOKECHHST METOa MOJIeKy sipHbIX opouTaneii (MO JIKAQO). O6iue cBeIeHHS 0 KOMITJIEKCHBIX
COCIMHEHUSIX, UX CTpOeHUE. MEXMOJEKYIsIpHasl U BHYTPUMOJCKYJISIpHAsT BOJOPOAHAS CBSI3b.
HNonHas cBsI3b Kak MpeeiabHBIM CiIydail KOBaJleHTHOW cBs3u. OOmme NpencTaBieHUs O
MEXMOJIEKYJIIPHOM  B3aMMOJIEUCTBUHU. OPUEHTAMOHHOE, HWHIYKIMOHHOE, JUCIEPCHOHHOE
B3auUMOJICUCTBHS.

DHepreTuka peakiii 1 XMuMUYECKOe PaBHOBECHE.

[TonsiTHe O XMMHYECKOH TEPMOAMHAMUKE, TEPMOJUHAMUYECKHE (PYHKIIMH COCTOSIHUS
(xapakTepucTrueckue (QyHKIUH). XHUMHYECKOE paBHOBecHe. VICTHHHOE U Kaxyleecs
paBHOBecHs. KOHCTaHTa XMMHYECKOTO PABHOBECHUS. DJIEKTPOXUMHUYECKUE MPOLIECCHI, TTOHATUE
00 SJEKTPOJHBIX MOTCHIHANAX. DIEKTPOABMKYIIAS CUJIa OKHCIHUTEIHHO-BOCCTAHOBUTEIBHBIX
pEaAKIH U KPUTEPU CaMOTIPOU3BOJIBHOTO TPOTEKAHUS TTPOIIECCOB.

PaBHOBecus B pacTBOpax

[Ipoueccrl, compoBoXkpalomue 00pa3oBaHUE  JKUAKUX  UCTUHHBIX  PAacTBOPOB
HEAJIEKTPOJIUTOB U 3JIEKTPOJUTOB. ACCOIMUPOBAHHBIE M HEACCOLMHPOBAHHBIE AJICKTPOJUTHI.
Crenenur mucconuanuu. KoHcranta gucconuanuyu. PaBHOBecHEe B CHUCTEME, COCTOSIIIEH U3
HACBIIIEHHOTO0 PAacTBOpPAa MaJlOpPACTBOPUMOIO AJIEKTPOJUTAa M €ro KpucTaioB. PaBHOBecue B
pacTBOpax KOMIUIEKCHBIX COEAMHEHUN. PaBHOBECHE qUCCOIMALIMN BOJIbI, HOHHOE IIPOU3BEACHUE
BOJIbI U €r0 3aBUCUMOCTB OT Temmneparypsl. llkana pH. I'uaponus conen.

CKOpOCTh peakiii U KaTaius.

[lonsitue o xumuyeckol kuHeTuke. OAHOCTAIUUHBIE M CJIOXKHBIE PEAKIHUHU. 3aKOH
JIelcTByromuX Macc. KoHcTaHTa cKOpocTH peakuuu. MOJEKyIsIpHOCTh U MOPSIOK PEaKIUu.
3aBUCUMOCTh CKOPOCTH PEAKIUU OT TEMIEPaTyphl; SHTAIbIUSA aKTUBAIMU. ['OMOreHHBIN U
TreTePOTCHHBIN KaTalu3.

XuMmus S-u P- 2JIEMEHTOB

Bonopoa-niepBelil 3JIeMEHT NEPUOIUYECKON CHCTEMBI, €r0 JBOMCTBEHHOE IOJIOKEHUE.
Onementsl 1 - 2u 13 - 18rpynn neproanveckoil cuctemMbl. 3aKOHOMEPHOCTH B W3MEHEHHHU
JMIEKTPOHHBIX KOHGUTYpalMid, BEIUYUH pPAJAUYCOB, 3JIEKTPOOTPULATEILHOCTH U DSHEPIUu
MOHU3ALMKM aTOMOB. TUNIMYHBIE CTENIEHU OKUCJICHHS. XUMUUYECKIE CBOMCTBA MPOCTHIX BEILECTB.
3aKOHOMEPHOCTH B CTPOCHMM M CBOMCTBAX OCHOBHBIX THUMOB coeauHeHuil. [IpupomHbie
COEIMHEHMUS, TIOJYUEHUE U IPUMEHEHHUE.

Xumus d- u f- anemenTos

Onementsl 3-12 rpynm mepuOAWYECKOW CHUCTEMBl. 3aKOHOMEPHOCTH B HM3MEHEHHH
3IEKTPOHHBIX KOHGUTYpaLUii, BETMYUH PaInyCOB, SHEPTUU MOHU3AINH, XapaKTEPHBIX CTETeHEN
OKHCJICHUS, KOOPAMHAIIMOHHBIX dYHCeN aTroMoB. llpuponHble coeAuHEHUs, MOIYy4YEeHUE U
COTOCTaBJIeHHE (PU3MUECKUX M XUMUYECKUX CBOMCTB MPOCTHIX BemecTB. CTpoeHue M cBOHCTBA
OCHOBHBIX THUIOB coeauHeHuit. OcobeHHoCcTH f- AIeMeHTOoB.

4. O0beM y4eOHOH JUCHHIIMHBI

Bunbt yueOHO pabOThI B 3auerHBIX B akanmem.
eIMHUIIAX qacax

OO0mas TpyA0eMKOCTh JMCHHMILJIMHBI 10 Y4eOHOMY IIAHY 12,0 432
AYAUTOPHBIE 3aHATHUS: 4,44 160
Jlexrn (JIek) 1,78 64
IMpaktuueckue 3ansarus (I13) 1,78 64
Jlabopatopusie pabotsl (JIP) 0,88 32
CamocrosiTesbHas paGora (CP): 5,56 200
Buj KoHTpoIs: 3a4eT / IK3aMeH 2,0 IK3aMeH
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AHHOTanua padoyeil NPOrpaMMbl JUCHHUILJIMHBI
«Oprannyeckas xumus» (61.5.8)

1. Iesb AUCHUIIUHBL: PUOOPETEHUE CTYIECHTAMH 3HAHUN O CTPOCHHUU OPTaHHYECKUX
COCMHEHUHN, OCHOBHBIX XHMMHUYECKHX CBOMCTBAX pAa3IMYHBIX KJIACCOB OPraHMYECKHX
COCIMHEHUN M METO/IaX MX MOJNy4eHUs!, KaK MPOMBIIIJICHHBIX, TAK U JTa00paTOPHBIX.

2. B pe3yabrare wu3ydyeHHs JAUCHUIVIMHBI O0y4YawIIMiicsi MO Tmporpamme
0akajaBpHaTa q0JIKEH:

Ob6naoams caenyromumu oomekynpTypubiMu (OK), obmienpodeccronansasiMu (OITK)
u npodeccuonansibivu ([1K) komMmnereHImsMI:

- CIIOCOOHOCTHIO paboTaTh B KOMAaHZE, TOJIEPAHTHO BOCIPUHUMAS COLIMATIBHBIE U
KyabTypHbIe pasnuuus (OK-4);

- CIOCOOHOCTRIO K CaMOOpraHu3aiiu u camooopasosanuio (OK-5);

- CHOCOOHOCTBIO K KYJIBTYPHOMY MBINUICHHIO, K OOOOIICHHIO, aHAIN3Y, BOCHPUSTHIO
uHOpMaIKH, IIOCTAHOBKE eI U BeIOOPY myTeit ee noctmxenus (OK-9);

- CIIOCOOHOCTHIO MPUMEHSTH 0a30BBIC 3HAHUS MATEMATHYECKUX M €CTECTBEHHOHAYYHBIX
JTUCIUTIINH, JUCHUIUIMH OO0ImenpodecCHOHaIbHOTO IMKJIa B 00beMe HEOoOXOAUMOM B
npo(ecCHOHANBHOM  JESITENPHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAYK,
pa3paboTaHHBIX B HHUX MOJXOAOB, METOJAOB M pPE3yJbTaTOB MaTeMaTHUYECKOro aHajau3a H
MOJICITUPOBAHHSI, TCOPETUICCKOTO M dKCIiepuMeHTaibHoro uccienoanus (OIMK-1);

3Hamy:

— TEOPETUUYECKHE OCHOBBI CTPOCHUSI M CBOMCTB Pa3IMYHBIX KJIACCOB OPTraHUYECKUX
COCTUHEHUN,

— CTOCOOBI MOTYYCHHS] U XMMHYECKHE CBOMCTBAa OCHOBHBIX KJIACCOB OPTaHUYECKUX
COCTUHEHUN,

— OCHOBHBIE MEXaHU3MBI MPOTEKAHUSI OPTAHUUECKUX PEAKIIHIA;

ymMemb:

— MPUMEHSATh TEOPETUYECKUE 3HAHUSA [Ji CHUHTE3a OpPraHWYECKUX COCAMHEHUMU
Pa3IUYHBIX KJIACCOB,3

— aHAIM3UPOBAThb U TMpPEACKa3bIBaTh PEAKIMOHHBIE CBOWCTBA OPraHUYECKUX
COCTUHEHUN,

— COCTaBJISITh CXEMbI CHHTE3a OPTaHMYECKUX COCTUHEHUM, 3a]JTaHHOTO CTPOCHHS,
e1a0emo.

— OCHOBaMH HOMEHKJIATyphl U KJIAaCCU(PUKALUN OPTraHUYECKUX COSAMHEHU;

— OCHOBHBIMH T€OPETUUYECKUMU MPEACTABICHUSIMU B OPraHUYECKON XUMUM,

— HaBbIKaMH OOOCHOBAHHUS palMOHAIBHBIX CHOCOOOB TMOMTYYEHHS] OpPraHUYECKUX
BEIIECTB.

3. KpaTkoe cogep:kaHue TUCHUTIUHBI

Homenkiarypa oOpraHuyeckux COeIWHEHUM. Teopus XUMHUYECKOTO CTPOCHUS U
Haceimenusie  yrieBogopoasl (YB). Ilpupoma xoBanmeHtHO# cBsizu. Dopmyinsr  Jlbiouca.
@opmanbHbiil 3apsan. Oddektel 3amecturencii. [IpoMexyTOYHBIE COSAMHEHUS W YaCTHIIBI
OpraHMYECKUX peaklUMsIX. OHepreTuueckas JauarpamMma peakiuu. MexaHu3M peakltu.
CrepeounsomMepusi, €e BUIbI U 0003HAUCHHUS.

Amudarnueckne coemuHeHus. HacelllieHHBIE ©  HEHAcHIleHHBIE YB.  Ankansl,
IIUKJIOAJIKAHBI, AJKCHBI, AJKHHbBI, MOJHCHBI (IMeHbl). B KakIOM Kiacce paccMaTpUBaIOTCS
CIeyIoIMe pa3/ieibl: M30Mepus, HOMEHKIaTypa, (Gu3MuecKue M XHMHYECKHE CBOMWCTBA,
CHocoOBI OJMy4YeHHs. MeXaHU3MbI peakIiii. JHepreTudyecKas JuarpaMmma peaxiuii.

ApomaTtudeckue coenuHeHus. Teopun apomatnayHocTd. CoennHEHHs OCH30JIbHOTO Psifa.
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Wzomepus. Homenknatypa. CrnocoObl monyyeHHs. XHMHYECKHe CBoOiWcTBa. BrusHue
3aMecTUTeNel B OCH30JbHOM KOJIBLIE Ha HAINPaBJIEHHE U CKOPOCTh peaKUUil 3JIeKTPOPHUILHOIO
3aMEIICHUS.

4, O0beM y4eOHOH JUCIHIIINHBI

Bunbr yue6HOM paboThI B 3ayerHBIX B akazmem.
eJUHHIIAX gacax
Oo6mas TpyA0eMKOCTh JUCIHHIJIMHBI 10 Y4e0HOMY IJIaHy 3,0 108
AYIUTOpPHBIE 3aHATHUS: 1,33 48
Jlexrn (JIek) 0,44 16
Ipaktuueckue 3ansarus (I13) 0,89 32
CamocrosiTesbHas padora (CP): 1,67 60
Buja koHTpoJs: 3a4eT / 3K3aMeH 0,0 3auer ¢
OLICHKOM

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIMHBI
«@uszuka» (51.5.9)

1. Henap AUCHUIUIMHBI. TpUOOpETEHUE CTyAEHTaAMH 3HAHWA MO OCHOBHBIM pa3jeiam
(GUBUKY U YMEHHIO TIPUMEHSTh UX B PYTUX €CTECTBEHHOHAYYHBIX TUCIUTUIMHAX.

2. B pe3yabrare wu3yYeHHs AUCHUIVIMHBI oOOyyawlnuiicss mo mnporpamme
0akaJlaBpUaTa J10JIKeH:

Obnaoams cnenyromumu oouiekynbTypusiMu (OK), oGmienpodeccuonansuasiMu (OITK)
u npodeccuonanpubiMu ([TK) koMmeTeHIUAMI:

- CIOCOOHOCTBIO K KYJIBTYPHOMY MBIIUICHHUIO, K OOOOIIECHHIO, aHATN3y, BOCIPHUSTHUIO
uHOpMaIKH, IIOCTAHOBKE LIEIH U BeIOOPY myTeit ee noctmxenus (OK-9);

- CIMOCOOHOCTHIO MPUMEHSTH 0a30BbIC 3HAHHUSI MAaTEMAaTHYECKHX U €CTECTBEHHOHAYUHBIX
TUCIUIIINH, JUCHUIUIMH OO0IenpodecCHOHaIbHOTO IMKJIa B 00beMe HEOoOXOAUMOM B
npo(ecCHOHANBHOM  JCSITENPHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAYK,
pa3paboTaHHBIX B HHUX MOJXOAOB, METOJAOB M pPE3yJbTaTOB MaTeMaTHUYECKOro aHajau3a H
MOJICITUPOBAHHSI, TCOPETUICCKOTO M SKCIiepuMeHTaibHoro uccienoanus (OIMK-1);

- COCOOHOCTHIO MPUMEHSITh OCHOBBI METO/IOB HCCIIEIOBAHUS, aHAlIM3a, TUArHOCTUKU U
MOJICIINPOBAHUsl CBOMCTB HAaHOMATEPUAJIOB M HAHOCUCTEM HEOPIaHMYECKOM M OPraHUYeCKOU
IPUPOJIBI, B TBEPAOM, KUIKOM, TeIe00pa3HOM, a3pO30JIbHOM COCTOSIHUH, BKJIIOYasi HAHOIIEHKU
¥ HaHOCTPYKTYPHPOBAHHBIC MOKPBITHS, BHYTPEHHUE U BHEIIHUE TPAHUIIBI paznena ¢a3, a Takxke
(GHU3NUECKUX ¥ XUMHUYECKHX MPOIECCOB B HUX WK ¢ X ydactuem (OITK-3);

3Hamy:

- pu3nuecKkre OCHOBBI MEXaHUKH, (PU3UKH KOJIeOAaHUH U BOJIH, dJICKTPUIECTBA U
MarHeTu3Ma, MMEeKTPOAUHAMUKH, CTATUCTHYECKON (PU3UKH U TEPMOJIMHAMUKH, KBAHTOBOM
busuKy;

- CMBICI (DYHIAMEHTATBHBIX (PU3NYECKUX 3aKOHOB, IIPUHITUTIOB U MTOCTYJIATOB; UX
(GbOopMyITUPOBKH U TPAHULIBI IPUMEHUMOCTH;

- CBSI3b IIMPOKOTO KpyTa (PU3MUECKUX SBICHHUM ¢ (yHIaMEHTAIBHBIMU MPUHITUTIAMH U
3aKOHaMU (HU3UKH;

- OCHOBHBIE METObI PEUICHUS 33124 M0 ONMMCAHUIO (PU3NIECKUX SBICHUH,

- METOJIbI 00PaOOTKH PE3YIHTATOB (PU3UIECKOTO IKCIIEPUMEHTA,;

ymemsy:

-IIPUMEHSTh TEOPETHUECKHE 3HAHUS U SKCIIEPUMEHTAIbHBIE METObI UCCIIEIOBAHUS MTPU
penieHnu mpodecCHoHANBHBIX 3a]ad;

-IIPOBOJIUTH PACUYETHI, OCYIIECTBIIATH AHAJIU3 U HA OCHOBE 3TOTO JIe1aTh 000CHOBAHHbBIE
BBIBO/IBI;
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- QHAJIM3UPOBATH PE3yJIbTaThl HAOIIOCHUNA U SKCIIEPUMEHTOB C IIPUMEHEHUEM OCHOBHBIX
3aKOHOB U MPUHIIMIIOB (PU3HUKHY;

- OTIpEe/ICTATh XapakTep (PU3NUECKUX MPOLECCOB MO KOMILJIEKCY 3KCIIEPUMEHTAIbHOM
uH(opMaIu Mpu oMo TpaduKoB, TaOIUIl U ypaBHEHUH,

- IPECTABIATH 00PaOOTAHHYIO SKCIIEPUMEHTATIBLHYIO M TEOPETHUECKYIO HH(OPMAIIHIO B
YCTHOW U MMCbMEHHOM (JOopMe, B TOM UYHCIIE C UCIIOIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOTHUH,

enadems:

- HaBBIKAMU Pa0OTHI C IIUPOKUM KPYTOM (pU3HUecKuX MpuOOpOB U 000PYIOBAHHUS;

- HaBbIKaMU 0OOCHOBAHHUS CBOUX CY)KJCHHMH U BBIOOPA METO/a UCCIIEI0BaHMS;

3. KpaTkoe coep:kaHue AU CHUIITUHBI

BBenenue

[Tpenmer ¢usuxu. MeToas! HU3MYECKOTO UCCIIEAOBAHMS: OIBIT, TUIIOTE3a, IKCIICPUMEHT,
TEOpHsl.

1. ®dusnyeckue 0OCHOBBI MEXaHUKH

[Ipenmer kuHematuku. llepemelnienne, CKOpocTh, YyckopeHue. Kunemarnueckue
XapaKTEpUCTUKU BPALIATEIBHOTO IBUKEHUS. 3aKkoHbl Hbl0TOHA. 3aKOH BCEMUPHOI'O TSATOTEHMSL.
JIBrokeHue Tena TEPEeMEHHOM Macchl. 3aKOH BCEMHPHOTO TATOTeHHUdA. JIBrkeHue Tena
nepeMeHHoO Maccel. YpaBHeHus Memepckoro. ®opmyna I[luonkosckoro. Ymopyrui u
HEYNpyruil yaapbl mapoB. MOMEHT HWHEpPUMH MaTE€pUaIbHOM TOYKM W TBEPAOrO Tena.
Kunematuka rapmonuudeckux konebanuit. JluddepennuanbHoe ypaBHEHHE T'apMOHHUYECKUX
kosiebanuil. IloHATHE O 3aTyXaloUMX W BBIHYXKJIEHHbIX KojeOaHUsX. BoiHOBOoe nBuMkeHHeE.
Bonbl poA0bHBIE U TONIEPEYHBIE.

2. OcHOBBI MOJIEKYJISIPHOH (UMK

DneMeHTHl TepMOJUHAMUKH U (pu3ndYecKol KuHeTuku. MneanbHblil ra3. Pacnpenenenue
bonsiiMana u ero obOmedusnueckuii cmbica. PeanpHbIi ra3. YpaBHeHue Ban-mep-Baanbca.
Tepmoaunamudeckuii Meton B (usuke. PaBHOBecHble cocTostHMA. Hauama TepMoIuHaAMMKH.
[{ukipl. DHTpONHS W €€ CTAaTUCTUYECKOEe ToJKoBaHHE. SBneHue mepeHoca. Juddysus. 3akon
®uka. TermonpoBoaHOCTh. 3aKkoH DPypbe. BHyTpeHHee Tpenue (Bs3KocTh). 3akoH HproToHa.

3. DJIEeKTPOCTATHKA U MOCTOSAHHBIN YJIEKTPHUECKHUIT TOK

3akon Kynona. Teopema Octporpaackoro-I'aycca. Jlumonb. JManekTpuku B
INEKTPOCTATHYECKOM I10JIE.

4. JNeKTpOMAarHeTu3M

3akon Awmmnepa. 3akoH buo-CaBapa-Jlannaca. Cuima Jlopenna. MarseTuku.
DneKTpoMarHuTHast MHAYKIMs. Y paBHeHHe MakcBera.

5. OnrTuka

Wntepdepennus BonH. dudpaxmus BonH. [onspusanus BonH. TermioBoe u3mydeHHE.
3akon Kupxroda. ['mnoresa Ilnanka. KBanToBOE 00BSICHEHHE TEIIOBOTO HM3IydeHUs. DHPeKT
Kowmnrona. fAnepnast mogens atoMa. Iloctynatel bopa. Atom Bogopona o bopy.

6. D1eMeHThI KBAHTOBOM (PU3NKHU

I'mnoresa ne bpoiida. BonnoBoe ypaBHenue IllpenuHrepa mig cTauuOHapHBIX
coctostauii. OnbiThl [TepHa-I'epnaxa. MHoroanekTponHsiii atom. Dddekt 3eemana. [Ipuniumn
[Taynu. KBanTOBBIE cTaTucTHueckue pacnpeneneHus boze-OiiHmreiina u ®epmu-/upaka.
®ononbl. 3akoHbl [lebas n DiiHmTeliHA. XapaKTepUCTUKHU sIpa. 3apsij, Macca, SHEPTUsl CBSI3U
HYKJIOHOB. fnepHble peakuuu. PyHIaMEHTAIBHBIE B3aUMOJCUCTBUS U OCHOBHBIE KIJIACCHI
JJIEMEHTapHBIX YaCTHLL.

4. O0beM y4eOHOH JUCHHUILIMHBI

Bunbr yue6HOM paboTh B 3ayerHBIX B akazmem.
CANHHUIIax qacax
Oo6mas TPyA0eMKOCTh JUCHHILJIMHBI IO Y4e0HOMY IJIaHy 11,0 396
AYIUTOpPHBbIE 3aHATHUSL: 3,55 128
Jexmuu (JIek) 1,33 48
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[Mpaktruyeckue 3ausatus ([13) 1,33 48
Jlabopatopubie paboTs! (JIP) 0,89 32
CamocrosiTesbHas padora (CP): 5,45 196
Buja koHTpoOJs: 3aueT / 3K3aMeH 2,0 IK3aMeH
(72)

AHHOTANUA Y4eOHOI NMPOrpaMMbl TUCHUILINHBI
«Ikonorus» (b1.5.10)

1. Heap aucHUNIMHBL. CHOPMUPOBATH Yy CTYAEHTOB MPEICTABICHHUE O COBPEMEHHBIX
9KOJIOTHYECKUX MpoliieMax, 0 (U3NKO-XUMUYECKUX MpoIeccax, MPOTEKAIUX B Pa3IN4HbIX
KOMIIOHEHTaX OKpYKaloIIeld Ccpenbl W O CTENeHH AaHTPOIIOTCHHOTO BO3JCHCTBUS Ha J3TH
MPOLIECCHI; BBIPA0OTaTh y CTYAEHTOB HABBIKM CHCTEMHOTO IMOAXO0/a K M3YUYEHHIO U PEIICHUIO
DKOJIOTMYECKUX  TpoOJieM, BO3HUKIIUX B  pPE3ylIbTaTe MPOMBIIICHHO-XO03HCTBEHHON
JESTEIbHOCTH YeJIOBEeKa, Pa3BUTh MBIILJICHUE, TTO3BOJISIONIEE TPABIIIBHO OIICHUBATh JIOKAJIbHBIE
U OTJAJICHHBIC MMOCJICCTBUS IPUHUMAEMBIX PEIICHUH IS OKPYKAIOIIEH CpeIbl U YeJIOBeKa.

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

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

- CIIOCOOHOCTBIO MPUMEHATH 0a30BbIe 3HAHMSI MATEMAaTHYECKUX U €CTECTBEHHOHAYUYHBIX
TUCIUIUIMH, JUCIHHIUIAH 00menpodecCuoHaIbHOr0 IMKIa B 00BeMe HeoOXOIMMOM B
npoecCHOHANbHOM  JESITENTbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HayK,
pa3paboTaHHBIX B HHUX TOJXOAOB, METOJAOB M pPE3yJbTaTOB MaTEeMAaTHYECKOrO aHalu3a Hu
MOJICITUPOBAHHKS, TCOPETUIECKOTO M SKCIIepuMeHTaIbHOro uccieaoanus (OITK-1);

- CIOCOOHOCTHIO HCIONB30BaTh OCHOBHBIC TIOJNIOKEHUS W METOABl COIMATbHBIX,
TYMaHUTapHBIX U SKOHOMUYECKUX HAayK MPH peUIeHHH NMPOoPEecCUOHANBHBIX 33/1a4 C YYeTOM HX
MOCJICICTBHIA JTst 00IIeCTBa, SKOHOMUKH 1 dKosoruu (OITK-2);

3Hamy:

OCHOBHBIE 3aKOHBI OOIIEH YKOJIOTHH;

3aKOHOMEPHOCTH CTPOCHUS ¥ (PYHKITMOHUPOBAHUH Onochepsr,

COBpPEMEHHBIE YKOJIOTHUECKHUE TPOOIIEMEI,

OCHOBBI PallMOHAJIBLHOTO MPUPOAONOIB30BaAHUS;

OCHOBHBIE MTPUHIIHITHI 3aIUTHI IPUPOTHON CPENIbl OT AHTPOIIOTCHHBIX BO3JICHCTBUI;

CTpOCHHE OCHOBHBIX Teocdep 3eMIM HOCHOBHbIE (PUIUKO-XUMUYECKHE MPOLIECCHI,
MPOTEKAOIINE B HUX;

OCHOBHBI€ MTOHATHS U MPUHIUIIBI KOHIIETIIIUYA YCTOHYUBOIO Pa3BUTHS,

OCHOBHBIE CBEJICHHS O TTI00AThHON MpoOIeMaThKe, TPUPOIHBIX pecypcax, MIaHeTapHbIX
rpaHULaX, AaHTPONOTE€HHOM BO3ACMCTBHM Ha OKPYXKAIOIIYI0 CpeAy, YIpPaBIEHUH KaueCTBOM
OKPYKaroIlEe Cpebl;

MIPUHIIMIIBI 3€JI€HON XUMUHU;

ymemb.

NPUMEHSTh TIOJy4YCHHbIE 3HAHMSI JJIs OICHKHM COCTOSHUS OKpYXaroulell cpeiasl U
PaIMOHATLHOTO UCIIOJIb30BAHUS IPUPOIHBIX PECYPCOB;

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

61a0emo.

MOHATHIHBIM aIlaparoM B 00JacTU OOIIel 3KOJOTHH, PAIIMOHAIBHOTO HCIIOJIb30BAHUS
MPUPOJIHBIX PECYPCOB U 3aIUTHI OKPYKAIOLIEH CPEIb.

3. KpaTkoe coaep:xkaHue TUCHUTLITUHBI

BBenenue, OCHOBHbIE TOHSTHSI TUCITUTIINHBI.
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MecTo AUCHUIIMHBL B CUCTEME OOILIEr0 M XMMHUYECKOro 00pa3oBaHMs. DKOJOTHMUYECKOE
oOpa3zoBaHue W 00pa3oBaHHUE JISI YCTOWYMBOTO pazBuTHsA. OOIIECTBO M OKpYKAMOIIasl Cpena.
[ToHsATHE YCTOWYMBOIO pa3BUTHA.

Moayas 1. OO6mue Bompockl 3kojorun. buocdepa. buoskonorus. buochepa u
YCTONYUBOCTb.

1.1 OcHoBHble 3aKkoHBI 3Kojoruu. buoskonorus. IlonstTue 00 sKOcHCcTEMax.
YcroitunBocTh dKOCcHCTeM buocdepa, ee IBOMONHS U YCTOHYMBOCTh. DKOCHCTEMBI 3€MIU U
yCTOMUMBOCTh. OCHOBHBIE CBEJIEHHUS O IIaHeTe 3emiis. OCHOBHBIE MTOHATUS SKOJOTHH. 3aKOHBI U
OpPUHIMIBL  dKojoruu. [loToku »Heprum W BemecTBa B 3KkocucreMax. (OCHOBHBIC
OMOTreOXMMHUYECKHIE IMKIbI (KPYroBOPOTHI BeliecTB). L[ukiIndHOCTh mporieccoB B Ouocdepe u
YCTOMYUBOCTb.

1.2 Hapononacenenne. YemoBeuecTBO Kak uacTh Ouocdepsl. Jlemorpaduueckue
poOIIeMbI

JluHamMKKa 4YeloBEYEeCKOW TMOMYJSALUU, POXKIAEMOCTh, CMEPTHOCTh, BO3pacTHasd
cTpyktypa. [IpobaemMbl COBpEMEHHOr0 3Tama pocTa YHCICHHOCTH HaceneHus. ['eorpaduueckoe
pacnpeneneHnre HaceneHus. PerynupoBaHue HapoJOHACETICHHUS.

Monayab 2. Ctpoenue u cocraB reocdep 3emiu. OCHOBHBIE (PH3HKO-XHMHUYECKHE
MPOLIECCHI, MpOTeKarole B reochepax

2.1 Atmocdepa 3emiu

Crpoenue atmocdepsl, poiib (POTOXMMUYECKUX peakuuid B (OPMHPOBAHHH COCTaBa
aTMOCQepBhl.

[TapuukoBsiii 3¢ dext. [laparkoBbie ra3sl B atMochepe. Knumatudeckue mociencTBus
AHTPONIOTEHHOW JIEATEIILHOCTH.

Pacnipenenenue konmeHTpanun o30Ha B arMochepe. O30HOBBIN ciioi. [IpupoaHbIi MUK
030Ha. COBpEMEHHOE COCTOSTHUE 030HOBOrO ciosl. IlocaencTBus paspylieHns 030HOBOTO ClOs
3emun 1 yenoBeka u Omocdepsl B 1enoMm. CtparochepHbIi 030H M TpOnochepHbI 030H:
CXOACTBO U pa3nuuus. MexXIyHapoqHOE COTPYJHHUYECTBO B OOJACTH OTpaHUYCHHE
MIPOM3BOJICTBA U UCIIOJIb30BAHUS 030HOPA3pyLIAOIIMX BellecTB. MOHpeanbCKUil MPOTOKOI.

KucnoTtHble 7011 U MpoIecchl OKUCICHUs puMeceit B Tporocdepe. PoToxuMudeckuii
CMOT.

2.2.T'unpocdepa 3emnu

Bunet Bom nHa 3emie. Ilpecubie Bombl. ['maposormveckuit mwkia. [ mobGambHbBIE
IKOJIOTHUYECKHE TIpoOsieMbl Tuapochepsl. ['7TaBHbIE KAaTHOHBI M AHUOHBI TPUPOIHBIX BO/I.
KucnorHo-ocHoBHOEe paBHOBecMe B MPHUPOAHBIX BoAax. lllenmodyHOCTh MPHUPOAHBIX BOI.
OcHOBHBIE TPUYMHBI, JTalbl W TOCIEJICTBUS  3aKUCICHHUS TPUPOIHBIX  BOJOECMOB.
OKHCITUTENbHO-BOCCTAHOBUTENBHBIE TPOLIECCH B MPUPOIHBIX Bogoemax. CrpaTudukanus
npUPOAHBIX BogoeMoB. [Ipomecch 3 Tpodukarum BogoemMoB. [IpuuuHbl U TOCTEACTBHS.

2.3.JIutochepa 3emin

3emHast kopa. [louBa. Crtpoenune mnouBeHHoro cinosi. CoctaB mnouB. OpraHudeckue
BellecTBa B moyBe. Pojib JKHMBBIX OpraHuU3MOB B ()OPMUPOBAHMM MOYBEHHOTO ciosi. Tspkenbie
MeTaJlIbl B TouBe. Jlerpanamus nous. BogHas 1 BeTpoBas Spo3us MOYB.

Moayab 3. AHTPOIIOTEHHOE BO3ACHCTBHE Ha OKPYKAIOIIYIO CpPEay M PalMOHAIbLHOE
IPUPOJIONIONIB30BaHHE

3.1. Ilpuponubie pecypchl. IloHsiTHe 00 OTXOMaX MPOM3BOACTBA MU TOTPEOJICHHS.
MasiooTxoaHbIe U 6€30TXO0IHBIE IPOU3BOJICTBA.

3.2 Ilonste 0 TMJaHETApHBIX  TIpaHHULAX. AHTPOINOTeHHbIE  BO3MYILIEHUS
OMOTreOXMMHUECKUX LUKIOB a30Ta U (pocdopa. OCHOBHBIEC MPUHIIHUIIBI 3€JICHONH XUMUH.

Monayasb 4. YcroitunBoe pa3BUTHE

[Tonatue 00 yCTOHYMBOM pa3BUTUHU. VcTopus CTaHOBIEHHsS TMOHATHA. Bkian
OTEYECTBEHHBIX  yueHbIX. llenm  ycroitumBoro  paszsutus OOH. MexnynapoaHoe
COTPYIHUYECTBO B OOJIACTH YCTOWYMBOTO pa3BUTHSA. [IpOMBINUICHHAS AKOJIOTHUS U 3eJIeHast
XUMUS KaK HHCTPYMEHT 00ecTieueHHs] YCTOMYUBOTO pPa3BUTHS. DKOJIOTUYECKas ITHKA.
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4. O0beM y4eOHOH JUCHHUILIMHBI

Bunbt yueOHO paboThI B 3auerHBIX B akamem.
eIMHUIIAX qacax
Oo0mas TPyA0eMKOCTh TUCHHUILJIMHBI 10 Y4eOHOMY MJIaAHY 3,0 108
AYAUTOPHBIE 3aHATHUS: 0,89 32
Jlexiu (JIek) 0,45 16
[Mpaktruyeckue 3ausatus ([13) 0,44 16
CamocrosiTesbHas padora (CP): 2,11 76
Buj koHTpoIs: 3a4eT / IK3aMeH 0,0 3auer

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIHMHBI
«®u3znveckasi xumus» (b1.5.11)

1. Hdeap AUMCHMIUVIMHBI — PACKPBITh CMBICI OCHOBHBIX 3aKOHOB, YIPABISIONIMX XOJOM
XUMHUYECKOT0 MpoIllecca, MoKa3aTh OOJACTH MPUIIOKEHUS ITHX 3aKOHOB M HAYYHTH CTYACHTA
IPaMOTHO TTPUMEHSTh UX MPH PEIICHHH KOHKPETHBIX TEOPETHUECKUX M MPAKTHYECKUX 3a7ad.

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

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

- CITOCOOHOCTBIO NMPUMEHSTH 0a30BbIe 3HAHUS MaTEMATHYCCKHX U €CTECTBCHHOHAYYHBIX
TUCIUIUIAH, JUCIHIUIAH 00menpodecCHoHaIbHOr0 IMKIa B 00BeMe HeoOXOIMMOM B
npopEeCCHOHATBPHON  JICITETBHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAayK,
pa3paboTaHHBIX B HHUX TOJXOAOB, METOJAOB M pPE3yJbTaTOB MaTEeMAaTHYECKOrO aHauu3a H
MOJICITUPOBAHHKS, TCOPETUIECKOTO M SKCIIepuMeHTaIbHOro uccienoanus (OITK-1);

- COCOOHOCTBIO MPUMEHSTh OCHOBBI METO/IOB HCCIICIOBAHUS, aHAIIN3a, TUATHOCTUKU U
MOJIETTUPOBAHUSI CBOMCTB HAHOMATEpPUAIIOB M HAHOCHCTEM HEOPraHWYECKOM M OpraHuYecKoil
MPUPOJIBI, B TBEPAOM, KHUIKOM, TeIe00pa3HOM, a3pO30JIbHOM COCTOSIHHUH, BKIIIOYasi HAHOIUICHKU
¥ HAaHOCTPYKTYPUPOBaHHBIC TOKPHITHS, BHYTPCHHUE U BHEIIHUE TPAHUIIBI pa3zena (a3, a TaKkxKe
(GU3NUECKUX U XUMUYECKUX MPOIECCOB B HUX WK ¢ uX ydactueM (OITK-3);

3Hamb.

OCHOBHBIC 3aKOHBI (DM3MUECKON XHMHU, B3aMMOCBSI3b (PUIMYECKUX M XUMHUYECKHUX
XapaKTEPUCTHK TPOIIECcCa;

MyTH ONPEACICHUS BaKHEHIIINX XapaKTEPUCTUK XUMHUYECKOTO paBHOBecHs (KOHCTAHTBI
paBHOBECHS, PABHOBECHOT'O BBIXOJa TPOJYKTA, CTEICHU MPEBPAICHUS MCXOMHBIX BEIIECTB) U
BIIUSTHUS Pa3IMIHBIX (PAKTOPOB HA CMEIICHUE XMMHYECKOTO PABHOBECHS;

YCIIOBHSI yCTaHOBJICHHs (a30BBIX pPAaBHOBECHH B OJHO- W MHOTOKOMIIOHEHTHBIX
CUCTEMax, BO3SMOKHOCTH Pa3JICTCHUS CIOKHBIX CUCTEM Ha COCTABISIONINE KOMIIOHEHTHI;

TEPMOJMHAMHYECKOE OIMCAHWE CBOWCTB WACATBHBIX W HEHJICAIBHBIX PAaCTBOPOB,
MOJIXO/IbI K HAXOKJICHHIO MAPIIUATBHBIX MOJISIPHBIX BEJIMYUH KOMIIOHEHTOB PacTBOpAa,

ymemy:

MPUMEHITh TEOPETHUECKUE 3HAHWS M JKCIEPUMEHTaIbHBIE METONBI HCCIEHOBAHHUS
(U3UYECKON XUMHH MPHU PEIICHUH MPodeCcCHOHANBHBIX 33]1a4,

MPOBOANTHh TEPMOJAMHAMUYECKHUE PACUEThl, OCYIIECTBISATh aHATU3 M HA OCHOBE AITOTO
JenaTh 00OCHOBAHHBIE BBHIBO/IBI;

MPE/ICKa3bIBaTh M HAXOJAUTH ONTHUMAJIbHBIC YCIOBUS MPOBEACHUS XUMUYIECKOTO MpoIiecca
C IIEJIBIO MOTYYEHHUS] MAKCUMAIBHO BO3MOXKHOTO BBIX0/1a MHTEPECYIOIIETO MPOTYKTa;

NPEJCTaBIATh JaHHbIE Ja0OpAaTOPHOTO HCCIENOBaHUS B Tpaduueckoi ¢opme U Ha
OCHOBE TOJYYCHHBIX 3aBHCHMOCTEH OMpPEIEINsATh COOTBETCTBYIOIINE TEPMOJAMHAMHYECKUE W
KMHETUYECKUE XaPAKTEPUCTUKHA XUMHUYECKON CUCTEMbI H XUMHUYECKOT0 MPOIecca,
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IIPOBOAMTH AHAJIN3 U KPUTUUYECKH OLIEHUBATH TOJIy4YE€HHBIE SKCIIEPUMEHTAIILHBIE 1aHHBIE,
000011aTh 1 1esaTh 000CHOBAHHBIE BHIBOIBI HA 0a3€ MPOBEIEHHBIX OIBITOB,

BIAOEMY.

KOMIUJIEKCOM COBPEMEHHBIX TEOPETUUYECKUX METOJO0B (U3NYECKON XUMHUU ISl pElIeHHUS
KOHKPETHBIX HCCIIEI0BATEIbCKUX 33/1a4;

HaBBIKAMH OIPEICIICHUS] COCTOSIHUS PABHOBECUS M CAMOIIPOM3BOJIBHOTO HAIPABJICHUS
XUMHYECKOI0 IIpoLecca,

npruemMaMu 00pabOTKH MOJYUYEHHBIX OMBITHBIX JAaHHBIX JJIS BBISBICHUS U YCTAHOBJICHUS
B3aUMOCBSI3€H MEXAYy TEpMOJMHAMMYECKMMH CBOHCTBaMU W (PU3MUYECKUMH TMapameTpaMu
npolecca;

3HAaHUSMH OCHOBHBIX 3aKOHOB (DM3MYECKON XUMUH JIJIsl COAEPIKATEIbHOW HHTEPIPETalun
TEPMOJIMHAMUYECKUX PAaCUYETOB,;

3. KpaTkoe coep:kaHue I CHUITUHBI

XuMnuyeckasi TepMOAUHAMMKA. 1-b1ii U 2-0M 3aKOHBI TEPMOJAMHAMUKH, TTocTynaT [lmanka.
B3anMocBs3b TEmI0Th, paboThl U U3MEHEHUs BHYTPEHHEH SHEpruu B IpoIeccax € y4acTHEM
ujeanbHoro rasa. TermnoéMKocTh TBEPABIX. KUIKUX U Ta3000pa3HbIX BeIIECTB. TepMOXUMHUS.
Boruncnenue TemnoBbIX 3(PPEKTOB XMMHUECKUX PpEaKIUif, MpoueccoB (a3oBbIX IMEPEXO0JO0B,
pacTBOpeHUsT W ApYruxX (U3UKO-XMMHYECKUX TIporeccoB. ODHepruss [mubOca u sHeprus
l'enpMronpiia Kak KpUTEpUM HAINpaBlICHUS XUMHYECKOro mporecca. Pacdyér abcomoTHOM
SHTpONMHU. XUMHUYECKOe paBHOBecHe. KOHCTaHTa XMMHUYECKOTO PABHOBECHS M METOABI €€
pacu€ra M DKCHEPUMEHTAIBHOTO OIpeAeicHrsl. PaBHOBECHBIM BBIXOJ MPOAYKTA, BIIMSHUE
JIABJICHUSA, TEMIEPATyphbl, NPHUMECH HMHEPTHOTO ra3a Ha pPAaBHOBECHBIM BBIXOA. YPaBHEHHUS
uzorepMbl U u3o0apel  Bant-T'opda. Cratucrtuueckas  tepMmoanHamuika.  Pacuér
TepMOAMHAMHUECKUX QYHKIMI Ha 6a3e IPeICTaBICHUN O CyMMe 110 COCTOSTHUSIM.

®da3oBble paBHOBeCHSI B OJHOKOMIIOHEHTHBIX cHcTremax. Da3zoBble NEPEXOnabl U
dazoBas quarpamMma COCTOSIHUS JJIi OJHOKOMIIOHEHTHBIX cUCTeM. TpoiiHas Touka. YpaBHEHHUE
Knaneiipona-Knay3sunyca. 3aBUCHUMOCTb [JaBJIEHHMS HACBIILIEHHOTO IIapa OT TEMIIEpPaTypBHl.
Onpenenenne TepMoauHAMHUUYECKHX GYHKIMA Tmporecca ¢azoBoro mnepexona.Kpurudeckas
TEMIEpPATYypa.

TepMoaguHamMmuueckasi Teopusi pactBopoB. Knaccudpuxamus pactBopoB. CrmocoOb
BBIpQKEHHUSI COCTaBa pacTBopa. l[lapumanbHble MOJSpHBIE BEIMYUHBL. YpaBHeHHs [ubOOca-
Miorema. WMneanvubie pacTBOphl. TepMonnHaMuyeckue (QYHKIMHM CMEIICHMsS JUIsl HWealIbHbIX
pactBopoB, 3akoH Payns. IlpenensHo-pa30OaBieHHbIe pacTBOpPHI, 3akoH ['enpu. HewmpeanbHble
pacTBOpBI,  NOJIOXKUTEJIBHBIE W OTPULATENbHBIE  OTKJIOHEHMS OT 3akoHa  Payms.
TepMoauHaMUYeCKOE ONUCAaHHE HEUACATbHBIX PACTBOPOB, AaKTUBHOCTH, KO3(dduumeHt
aKTUBHOCTH. KoymMraTMBHBIE CBOMCTBA pPAacTBOPOB HEJIETYYMX BEIIECTB B JIETYyYEM
pactBopuTene. Kpuockomnus, 30ymmuockonust. OcMOC, OCMOTHUYECKOE JaBlICHHE.

®a3oBble PABHOBECHS B MHOIOKOMIIOHEHTHBIX cHcTeMax. J[marpaMMbl <«J1aBJICHHE-
COCTaB», «EMIIEpaTypa-coCTaB», <COCTaB I1apa-coCTaB >KMJIKOCTU» IJs HUICAIbHBIX U
HEWJealbHBIX pacTBOpPoB. 3akoHbl [ nOOca-KoHoBasoBa, A3zeorponus. DHU3NKO-XUMUYECKHE
OCHOBBI pa3fieNieHHs] KHUIKUX cMecel, pekTuukanus. OU3UKO-XUMUYECKHH U TEePMUYECKHUNA
aHanu3. Pa3nuuHblie TUMIBI AMAarpaMM IJIaBKOCTH. DBTekTHKA. [IpaBuio ¢a3 u npaBuio peryara.

4. O0beM y4eOHOH JUCHHILIMHBI

Bunbr yue6HOM paboThI B 3ayerHBIX B akazmem.
CIMHHIIAX yacax

O0uIast TPy10eMKOCTh THCHHILUIMHBI 10 Y4eOHOMY IUIAHY 50 180
AyIMTOPHBIE 3AHATHS! 1,78 64
Jlexru (JIek) 0,89 32
[Mpaktuyeckue 3ausatus ([13) 0,89 32
Jlabopatopubie paboTs! (JIP) 0 0

CamocrosiTesbHas padora (CP): 2,22 80
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Buj KoHTpoIs: 3a4eT / 3K3aMeH 1,0 IK3aMeH

(36)

AHHOTaNuA padoyeil MPOrpaMmbl AU CHUNIMHBI
«Anxenepuas rpadpuka» (b1.5.12)

1. Heab AUCHMNJIMHBI - HAayYUTh CTYACHTOB BBINNOJHATH W YHUTATh YEPTESIKHU IO
IIpaBWJIaM M YCIOBHOCTSM corjacHo ctanaapram ECK/I.

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

Ob6naoams caenyomumu obmmekynsTypasiMu (OK), obmenpodeccuonanpapivu (OITK)
u npodeccuonanbibivu ([1K) komnereHImsMI:

- CITOCOOHOCTBIO MPUMEHSTH 0a30BbIC 3HAHUS MaTEMATHYCCKHX U €CTECTBCHHOHAYYHBIX
TUCIUIUIAH, JUCIHIUIAH 00menpodecCHOHaIbHOrO IMKIa B 00BeMe HeoOXOIWMOM B
npopEeCCHOHATBPHON  JICITENBHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAayK,
pa3paboTaHHBIX B HHUX TOJXOAOB, METOAOB M pPE3yJbTaTOB MAaTEeMAaTHYECKOTO aHauu3a H
MOJICITUPOBAHHS, TCOPETUIECKOTO M SKCIIepuMeHTaibHoro uccienoanus (OITK-1);

- COCOOHOCTBIO MPUMEHSITh HAaBBIKM COOpa NaHHBIX, U3YYCHHUS, aHAIH3a U 0000IIeHus
HAYYHO-TEXHHUYECKOW MH(OpMAIK MO0 TEMAaTHUKE MCCICIOBAHUs, pa3pabOTKH U MCIOIH30BAHUS
TEXHUYECKON JOKyMEHTAllid, OCHOBHBIX HOPMATHBHBIX JOKYMEHTOB IO  BOIIpOCaM
WHTEJUICKTYaJIbHONH COOCTBEHHOCTH, TOATOTOBKM JOKYMEHTOB K NMAaTCHTOBAHHIO, O()OPMIICHHUIO
Hoy-xay (OIIK-4);

3Hamb.

- cr1oco0bl 0TOOpa’KEHUs MPOCTPAHCTBEHHBIX ()OPM Ha TIOCKOCTH;

- IpaBUJIa U YCIIOBHOCTH TIPH BBHITIOJTHEHUH YEPTEKEH;

- BUJIbI U3/ICTTUH ¥ KOHCTPYKTOPCKUX TOKYMEHTOB,

- Ha YPOBHE IMPEJICTABJICHUS XapaKTEPUCTUKU (OPMBI B TOBEPXHOCTH U3ICIIHIA;

ymemy.

- BBINOJHATH W YHTaTh YEPTSKM TEXHUYCCKHX H3ICIUH C YYETOM JEHCTBYIOMIMX
CTaH/IapTOB;

- BBITIOJTHATH ¥ YUTATh CXEMbI TEXHOJIOTHUECKUX MPOIIECCOB;

- HCIIOJIB30BATh CPEJICTBA KOMIBIOTEPHOU TpadUKH ISt U3TOTOBICHUS YEPTEIKEH;

enadems:

- cnoco0amMu ¥ IpueMaM# U300pakeHuUs IPEAMETOB Ha IIOCKOCTH;

- rpaduveckuM nakeTom «Komrac».

3. KpaTkoe coiep:kaHue U CHUINIAHBI

Moayas 1. U3nenue U KOHCTPYKTOPCKHE TOKYMEHTHI.

3HAKOMCTBO C BUJIAMU U3JIETUN U KOHCTPYKTOPCKUX IOKYMEHTOB, CXeMbl. ApMaTypa
TpyOOIIPOBO/Ia U3YUEHHUE PE3b0, pe3bOOBBIX U3IETUI U BHIMOJHEHNE SCKU30B M YePTEKEH
nerasei ¢ pe3bOoi.

Monayasb 2. CoequHeHne aeTajiei.

CranpapTHble pe3p00BbIe H3AeHs U coeauHenus. CoenHeHne aetaineid 60aTom u
mnuiIbKoi. Pe3p0oBbie TpyOHBIE coequHenus. [{ankoBrie coequHeHust. DnaHIeBbIe
coeanHenus. HepasbeMHuble coequHeHus netaneil . ['eomerpuyecke XxapakTepucTHKH (pOpMBI U
MMOBEPXHOCTU U3JETUN.

Monayab 3.YepTexu cOOPOUYHBIX eIMHHUL. JJIeMeHThl KOMIbIOTEPHOI rpauKH.

[TpaBuna BemosHeHHs 1 0(GOPMIICHHS COOPOYHOTO YepTexka. JleTanmnpoBanue depTexei
CcOOPOUHBIX €TUHHIL. DJIEMEHTHl KOMIIBIOTEPHOH rpauKy.

4. O0beM y4eOHOH JUCIHIJIMHBI

Bunpr yue6HOM paboTh B 3ayerHBIX B akazmem.
CAUHHUIIaX gacax
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O0uIast TPy10eMKOCTh THCHHILUIMHBI 10 Y4eOHOMY IUIAHY 4,0 144
AYIUTOpPHBIE 3aHATHUS: 1,33 48
Jlexrn (JIek) 0,44 16
Ipaktuueckue 3ansarus (113) 0,67 24
Jlabopatopusie pabotsl (JIP) 0,22 8
CamocrosiTesbHas padora (CP): 2,67 96
Buj koHTpos: 3aueT / 3K3aMeH 0,0 3auver

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIMHBI
«[Ipuknagnas mexanuka» (61.5.13)

Henap aMCUMNJMHBI. HAay4YUuTh CTYJEHTOB TBOPYECKOMY IOAXOJY K BBINOJIHEHHUIO
WHXEHEPHBIX PacueToOB Ha MPOYHOCTH, )KECTKOCTh M YCTOMYMBOCTH JIEMEHTOB KOHCTPYKLIHUM,
JeTaniel ¥ y3J10B MallliH U anmapaTosB.

2. B pe3yabTare wu3yYyeHHs IUCHMUIUVIMHBI O0y4YalUIWiicsi MO mporpamme
0akaJiaBpUaTa J10JIKeH:

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

- CIMIOCOOHOCTHIO TPUMEHSTh 0a30BbIC 3HAHHUSI MAaTEMAaTHYECKUX U €CTECTBEHHOHAYUHBIX
JTUCIUTIINH, JUCHUIUIMH OO0IenpodecCHOHaIbHOTO IMKJIa B 00beMe HeOoOXOAUMOM B
npo(ecCHOHANBHOM  JESITENFHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAYK,
pa3paboTaHHBIX B HHUX MOJXOAOB, METOJAOB M pPE3yJbTaTOB MaTeMaTHUYECKOro aHajau3a H
MOJICITUPOBAHHSI, TCOPETUICCKOTO M dKCIiepuMeHTaibHoro uccienoanus (OIMK-1);

3Hamy:

OCHOBHBIE€ YPAaBHEHHMSI U METO/IbI PEIICHUS 33/1a4 COMPOTUBIICHHUS] MaTEPUAJIOB U JIeTanei
MaIlllH;

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

OCHOBBI TEOpUU pacuera JeTaJiel W Yy3JI0B MallMH U anmnaparoB XUMHUYECKOM
TEXHOJIOTHUH,

ymemsy:

MPOBOAUTH PACYEThl AJIEMEHTOB KOHCTPYKIMH Ha OCHOBE METOJOB CONPOTUBICHHUS
MaTepHaJoB;

paccUuTHIBaTh U KOHCTPYUPOBATH JETANU MAIIMH IO UCXOJHBIM JaHHbBIM,

MPOU3BOJIUTL  pacdyeTbl 1O  OCHOBHBIM  KPHUTEPUSM  PaOOTOCIIOCOOHOCTH |
KOHCTPYUPOBAHUS JIeTaleil MalllvH;

61a0emy.

HABBIKAMU pacyeTa COMPOTUBICHHUS MaTEPHATIOB AaHATUTHYECKUMH METOIaMHU,

HaBbIKaMU BbIOOpa MaTepUajIoB M0 KPUTEPHUSIM MPOUYHOCTH;

pacdeTamMy THIIOBBIX JE€TaJed MalluH, I[O0Jb3YACh CIPABOYHOM JIUTEpPaTypou U
I'OCTamu.

3. KpaTkoe coaep:xkaHue TUCHUTLITUHBI

1. Beegenue
Ponp mpenmera «lIpuknagHas MexaHuWka» B (OPMUPOBAHUM HHXKEHEPA XHWMHKA-TEXHOJOTA.
«[IpuknagHas MexaHWKa» KaK OCHOBa ]Il MOHWMaHMs PabOThI, YCTPOMCTBA W 0O€30MacHOU
IKCIUTyaTaIllii 000y I0BaHUS XUMUYECKOTO IPOU3BOJICTBA.

2. Moayas 1 «Onpenenenue peakiuii onop. Pacrsiskenue-cikarue».

Pa3znen 1.1.0Onpenenenue peakuuii omnop.

AOCOTIOTHO TBEpAOE Teno. DieMeHThl cTaTUkU. OCHOBHbIE MOHATHSA. AKCHOMBI CTAaTHUKH.
VYpaBHenus paBHoBecHs. CBSI3U U UX PEAKIUU.
Pasnen 1.2.PacrsoxeHue-cxarTue.
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OcHOBHBIE JONYIIEHUS W MPUHLMIIBI CONPOTUBIEHUS MaTepuanoB. MeToq cedeHui.
Hampsioxenus, nepopmannu u nepememenus. 3akoH ['yka. IlocTpoeHue smop BHYTPEHHHX
yCUIuM, HanpsokeHMM U nepeMmemieHuid. CTaTHYeCKM ONpPENENIMMBIE U CTaTMUYECKU
HEomnpeaeauMble 3a1auu. JuarpaMmmbl pacTssKeHHs I ITACTUYHBIX U XPYIKUX MaTepUATIOB U
UX XapakTepucTHku. J[lomyckaemble HampspDKEHUs. YCIOBUE MPOYHOCTH TMPU  PACTKEHUU
(cxatum).

3. Moayasb 2 «KKpyuenne. U3ruo».

Pazgen 2.1.Kpyuenue.
3akoH ['yka mpu cnaBure. BHyTpeHHue cuiioBble (hakTophl NMpu KpydeHHH. HampspbkeHus B
CTEP>KHSX KPYIJIOrO CeYeHUs. Y CJI0BUE MPOYHOCTH NPU KPYUYECHHH.

Pasgen 2.2.13ru0.
['eomeTpuyeckre XapakTEPUCTUKU IUIOCKUX cedeHuid. [loHsSTMEe YHCTOro W MONepedyHoro
u3rnOoB. IlpaBuia MOCTpOECHHS S0P TMOMEPEYHBIX CHWJI M U3rHOAIONIMX MOMEHTOB.
OnpezenieHne HOPMAIbHBIX HaIpPsDKEHUH. YCIOBHE MPOYHOCTH TNpu u3rnbe. OmnpeneneHue
KacaTeJIbHBIX HanpsHKeHUH. Panmonanbabie POpMBI ceUeHUH.

4. Moayab 3 «Ci10KHO€e HANPSIKEHHOE COCTOSTHHUE.

Paznen 3.1.CnoxHOe HapsHKEHHOE COCTOSTHUE.
OCHOBBI TEOPUM HANPSHKEHHOTO COCTOSIHUS M TMIOTE3bl MPOYHOCTH. [IoHATHE HanpsyKeHHOro
cocTosHUsA. [TaBHBIE TUIOMAAKK M TJiaBHble HampspkeHus. OO0oOmieHHbId 3akoH ['yka.
Ha3nauenne runore3 mnpodHocTH. [lOHATHE 5SKBHBAJICHTHBIX HANPSHKEHUW U KPUTEPUEB
IIPOYHOCTH.

Paznen 3.2. ToHKOCTEHHBIE COCY/IBI.
TOHKOCTEHHBIE COCyIbl XUMHYECKMX MNpPOM3BOACTB. OmpenerneHne HampsHKEeHWH 1O
O6e3mMoMeHTHON Teopuu. OCHOBHBIC JomylieHus. BwiBox ypaBHenus Jlammaca. Pacuer
TOHKOCTEHHBIX 000JIOYeK IO YypaBHeHHMIO Jlaruiaca M 1O CTaHAAPTH30BAHHOW METOHKE.
VYcinoBre NpOYHOCTH.

Paznen 3.3.PacueT cxxaTbIX CTepKHEH Ha yCTOMYUBOCTb.
Y CTONYMBOCTE 2IEMEHTOB KOHCTPYKIUi. [ToHATHE KpUTHYECKOH CHiTbl B KO3 dUIHEeHTa 3amaca
npodHoctd. Pacder kpuTHueckoil cuibel mo Diinepy. Ilpenensl mpuMeHUMOCTH (HOPMYIIbI
Ditnepa. [IpakTudeckuii cocod pacdera Ha YCTOMYHUBOCTb.

5. MoayJas 4 «/leTajm MalimH».

Pasnen 4.1.CoennHenue nerajeil MarlinH.
Knaccudukanuss neraneii MamuH ¥ anmaparoB XHMHYECKUX IPOU3BOJACTB. Pe3b0oBbIC
coenquHeHus. Pacuer OONTOBBIX COEIMHEHUI MpHU TOMEPEUHBIX W MPOAOJIbHBIX HAarpy3Kax.
[[InoHounsle coenuHeHus. Ha3HaueHne W BUIbI IIMOHOK. Pacyer MIIOHOK HAa Cpe3 U CMSATHE.
Bunpr cBapku. O6macth mpuMeHeHus. Bubl cBapHBIX MBOB. PacyeT Ha MPOYHOCTH CTHIKOBBIX U
HAaXJIECTOYHBIX IIBOB.

Paznen 4.2.Bainbl v ocH, UX ONOPHI U COCTUHECHHS.
Bansl, nx kmaccudukanus u HazHaueHue. Ocu. [IpoeKTHpOBOUHBIE pacueThl BajloB UM OCEH.
IMommmnHaukn CKOJILKEHUS. Marepuaisl BKJIQJIBIIIIEH. TTogmmmnHuku KauyeHUs.
[IpyHIMNIMAIBHOE  YCTPOWCTBO M OCHOBHBIE T€OMETpPUYECKHE pa3mepbl. JlocToMHCTBa,
HEJOCTaTKW W O0OJaCTH MNPUMEHEHUs MOAIINIHUKOB KayeHUs U CKosbkeHus. [IpuBomgHbie
mydTel. Haznauenne. Kiaccuduxanus Myt 1mo mpuHUUNY IEHCTBHS M XapakTepy paOOTHI.
[Topsimok mog6opa MyGpT ¥ OCHOBBI TPOYHOCTHOTO pacyeTa.

Paznen 4.3.MexaHndeckue nepeaayu.
3y6uateie mepemaun. OKpykHOEe U paguanbHoe ycwnus. Pemykropel. Ompenenenue u
kiaccugukanus. [IpuMepsl cxemM penyKTOpOB.

4. O0beM y4eOHOH JUCHHIIMHBI

Bunast yueOHoI paboThI B 3auetHpix | B akagem.
eIMHHLIAX qacax
O0mas TpyA0eMKOCTh JMCHHMILIMHBI 10 Y4eOHOMY IIAHY 4,0 144
AYAUTOPHBIE 3aHATHUS: 1,78 64
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Jlexrn (JIek) 0,89 32
IMpaktuueckue 3ansarus (I13) 0,89 32
JlaGopaTopHbie pabOTHI 0 0
CamocrosiTesbHas paGora (CP): 2,22 80
Buj KoHTpoIs: 3a4eT / 3K3aMeH 0,0 3auer ¢
OLICHKOM

AHHOTanuA padoyeil MpPOrpaMmbl AUCHUNIHMHBI
«JJIEKTPOTEXHNKA U MPOMBILILIeHHAs1 dylekTpoHuka» (b1.5.14)

1. Heap aucuMmiauHbl.  QopmMupoBaHue y  oOydaromuxcsi  KOMITCTCHIIHH,
00eCreunBaOIINX TEOPETUYECKYI0 M MPAKTUYECKYIO TOJTIOTOBKY BBITYCKHHUKA, YMEIOIIETO
BbIOMpATh M 3KCIUIyaTHUPOBATh 3JEKTPOTEXHUUECKHUE U AJIEKTPOHHbBIE YCTPOWCTBA, BIIAJICIOLIETO
HABBIKAMU  HCIIOJIB30BAHHMSI ~ COBPEMEHHBIX  MH(POPMAIMOHHBIX  TEXHOJOTHHA s
ABTOMATHU3UPOBAHHOTO MOJEIUPOBAHUS U PACUETA INEKTPUUECKUX U IIEKTPOHHBIX LIETICH.

2. B pe3yabTtare wu3yYyeHHs IUCHMUIUVIMHBI O0y4YalUIWiicsi MO mporpamme
0akaJlaBpUaTa J0JIKeH:

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

- CIMIOCOOHOCTHIO TPUMEHSTH 0a30BbIC 3HAHHUSI MAaTEMAaTHYECKUX U €CTECTBEHHOHAYUHBIX
JTUCIUTIINH, JUCHUIUIMH OO0Ienpo(ecCHOHaIbHOTO IMKJIa B 00beMe HeOoOXOAUMOM B
npo(ecCHOHANBHOM  JESITENFHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAYK,
pa3paboTaHHBIX B HHUX MOJXOAOB, METOJAOB M pPE3yJbTaTOB MaTeMaTHUYECKOro aHajau3a H
MOJICITUPOBAHHSI, TCOPETUICCKOTO M dKCIiepuMeHTaibHoro uccienoanus (OIMK-1);

- CHOCOOHOCTHIO MPHUMEHATH HABBIKM KCIIOIb30BAHUS TEXHOJOTHYECKHX OIepaluii,
000py/I0BaHUsl, HOPMATUBHBIX U METOJUYECKHX MATEPHUAJIOB MO TEXHOJIOTHYECKON MOJITOTOBKE
MIPOU3BOJICTBA, KAYECTBY, CTAHJAPTU3ALMU U CEPTU(UKAIIMM OCHOBHBIX TUIIOB HAHOMATEpUAJIOB
U HAaHOCHCTEM HEOPTaHWYECKOW M OpPraHMYeCKOW MPUPObl (TBEPHBIX, KUIKUX, TeJIC00pa3HbIX,
a’3p030JIbHBIX ), BKJIFOYAsi HAHOMJICHKA U HAHOCTPYKTYPHPOBAHHBIC TIOKPBITHS, & TAKXKe M3IeIHi
HAa WX OCHOBE W MPOIIECCOB IMONYYCHHS C DJIEMEHTAMH dKOHOMHUYECKOTO aHaIHW3a U Y4eTOM
MpaBWJI TEXHUKU OE€30MACHOCTH, MPOU3BOJCTBEHHOW CaHUTApUH, MOKAPHOU OE€30MacHOCTH U
HOpM oxpanbl Tpyaa ([1K-6);

3Hamy:

- OCHOBHBIE TIOHATHUS, OTIPEICTICHUS 1 3aKOHBI DJIEKTPUICCKUX IEMEH;

- METOJbl MOJEIMPOBAHMS, aHAIU3a W pacyéTa Lerneld MOCTOSHHOTO U MEPEeMEHHOTO
TOKOB, METO/IOJIOTHIO DJIEKTPOTEXHUUECKUX H3MEPEHUN;

- YCTPOMCTBO M TPUHUUIBI pabOThl SIEKTPOTEXHUYECKOTO U  AIIEKTPOHHOIO
o0opyoBaHus, TpaHC(HOPMATOPOB, SMEKTPHUESCKUX MAIIUH, ICTOYHUKOB MMUTAHUS,

ymemsy:

- TMPUMEHATh TEXHOJNOTMU  MOJCIMPOBAHMS, aHAIMW3a, pacuéTa H OIKCIUTyaTaluu
INEKTPUUYECKUX CETEH, MPOMBIIIIEHHOTO 3JIEKTPOOOOPYAOBAaHHUS U JIEKTPOHHBIX TPHUOOPOB;

- BBIOMpATh AJIEKTPOTEXHUYECKOE W DIIEKTPOHHOE OOOPYIOBAHHE /ISl PEHICHHS 3aad
MPOEKTUPOBAHUS U PeATU3alUN XUMHKO-TEXHOJIOTHUECKHUX MPOIECCOB U POU3BO/ICTB,;

enademy:

- METO/IaM{ MOJIETUPOBAHUS U pacuy€Ta JIEKTPUIECKUX U 3JIEKTPOHHBIX LENeil;

- HaBBIKAMH TPAKTHYECKOH pabOThl C ANEKTPUUECKOW anmapaTypoil W 3JIEKTPOHHBIMHU
YCTPOMCTBAMM.

3. KpaTkoe coaep:xkaHue TUCHUTIIUHBI

BBenenmne. Ilpenmer, OCHOBHBIE TMOHSTHS, METOAOJOTUS  JIEKTPOTEXHUKH H
ANIEKTPOHUKHU. KpaTkue wucTopuuecKkne CBEACHHs. 3aJadyd M MECTO Kypca B TIOJITOTOBKE
OakanaBpa TEXHUKHU U TEXHOJIOTHH.
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Mopayas 1. DnekTpuyecKue nemnu

1.1. OcHoBHble ompeaeleHHs, ONMUCAHMSA MapaMeTPOB H MeTOA0B pacyéra
JJIEKTPUYECKHUX Liemei.

OcHoBHbIE TOHATHSI M OOO3HAUYEHUS DOJCKTPUUECKUX BEIMYMH U  DIJIEMEHTOB
aNeKTpuueckux 1emnei. OcCHOBBI 3nekTpobOe3onacHOCTH. OCHOBHBIE TMOHATUS — TEOPHUHU
3JeKTpuYecKux 1eneid. OCHOBHbIE MPUHLHUIIBI, TEOPEMBI U 3aKOHBI 3JIEKTPOTEXHUKU. MeToIbl
MOJEIUPOBAHHUS, AHAIN3A U PACUETA JIMHENHBIX JIEKTPUUYECKUX LIENIEH MOCTOSHHOIO TOKA.

1.2. daexkTpuyecKue U3MepeHUus U MPUoOoPbI.

MeToapl M3MepeHusl 3JIEKTPUYECKUX BEIUYMH. IpPSMbIE UM KOCBEHHbIE. AHAJIOTOBBIE
AEKTPOU3MEPUTENbHBIE U LIU(PPOBBIE JIEKTPOHHBIE MPUOOPHI: YCTPONUCTBO, MPUHIUN ACHCTBHUS,
oOmactu mpuMeHeHHs. VI3MepeHHe ONEKTPUYECKMX  BEIUYMH: TOKOB,  HAIpPsDKEHUH,
CONPOTHUBIICHU, MOIIIHOCTU U SHEPTHUH.

1.3.  AHaau3 u pacuéT JIMHeHHBIX Lemneil nepeMeHHOro TOKA.

CnocoObl mpencrapieHust (B BUAE BPEMEHHBIX IHarpaMM, BEKTOPOB, KOMILICKCHBIX
qHCceNl) W mapamMerpbl (aMIUIMTYAa, 4acToTa, HayalbHas (as3a) CHHYCOMAAIBHBIX (YHKIIHIA.
MrHoBeHHOe, cpeiHee W JACHCTBYIOLIEE 3HAYEHUS MEPEMEHHOIO CHHYCOMJAIBHOIO TOKa
(manpsoxenus u DJ]C). AKTUBHOE, PEaKTUBHOE M MOJHOE CONMPOTHBICHUS BETBU. MOIIHOCTH B
Hemsx nepeMeHHoro toka. Kosgduiument momuoctu (COS(1)) ¥ €ro TEXHHKO-IKOHOMHUYECKOE
3HayeHue. [IpumeHenune anreOpbl KOMIUIEKCHBIX YHCEIl B AJIEKTPOTeXHUKE. KOMIUIEKCHBINH MeTOx
pacuéra JIMHEHHBIX 1IETEel MePEMEHHOTO TOKa. balaHC MONTHOCTH B LEMSIX MEPEMEHHOTO TOKA.
Pe3oHaHCHBIE sBNIEHUS B DJIEKTPUYECKHUX LENsAX. Pe3oHaHC HanpsoKeHWM M TOKOB. AHaIN3 U
pacuér Tpexda3HbIX Iernel MepeMeHHOro ToKa. ABTOMAaTU3UPOBAaHHOE MOJIETUPOBAHUE U PACUET
ANIEKTPUYECKHUX M AIIEKTPOHHBIX (makeTsl mporpamM MultiSim, Mathcad, Excel).

Moayb 2. DjIeKTPOMArHUTHbIE YCTPOMCTBA U JIEKTPUYECKHe MAIIIMHBI

2.1. TpancpopmaTopshl.

Ha3znauenne m oOnacTh mpuMeHEHHs] TpaHCPoOpMaTopoB. YCTPOMCTBO W TPHUHITUI
neiictBusi  ogHOo(dasHOro TpaHchopmaTopa. AHAIM3 DIEKTPOMATHUTHBIX IPOLIECCOB B
TpaHncopmarope, cxema 3amemieHus. Ilorepu osHepruum B TpaHchopmaTope. BuemHue
XapaKTEPUCTHUKHU.

2.2. ACHHXPOHHbIE MAIIIMHBI.

YCTpoliCTBO M NPUHOMII  JeHCTBUS  Tpex(a3zHOrOo  ACHHXPOHHOI'O  JIBUTATEIIS.
Mexannueckue U pabouue XapakTepUCTHKU. DHepreTuyeckue quarpammsl. [1yck acCHHXpPOHHBIX
JIBUTATENIell C KOPOTKO3aMKHYTHIM M (pa3HbIM poTOpoM. PeBepcupoBaHue U peryaupoBaHHE
YacTOTHI BPAIICHUS.

Moayab 3. OCHOBBI 3JIEKTPOHUKH

3.1. DiemeHTHas 6a3a COBPEMEHHBIX YJIEKTPOHHBIX YCTPOMCTB.

[TonynpoBoHUKU. YCIIOBHBIE 00O3HAuUEHMs!, MPUHIMII JCHCTBHS, XapaKTEPUCTUKU U
Ha3HA4YE€HHE IOJYIPOBOJHUKOBBIX JUOJOB, TPAH3UCTOPOB, TUPUCTOPOB. WHTErpaibHbIe
MHUKPOCXEMBI, X Ha3HaueHHE, KIacCU(PUKAIISI U MapKUPOBKA.

3.2. UCTOYHMKM BTOPUYHOIO JJIEKTPONUTAHMS W YCHJIHUTEIH 3IJIEKTPHYECKHUX
CHTHAJIOB.

[TonynpoBOIHUKOBBIE BBIMPSIMUTENH. KiIacCU(PUKAIUS, OCHOBHBIE MapaMeTphl, CXEMbI U
OPUHIUN paboOTHl BBIIPAMUTENS. DieKTpuueckue ¢GuibTpbl. Kiaccudukanus U OCHOBHBIC
XapakTEepUCTHKU ycuiautenaei. OOparHble CBs3u B omepaioHHblx yewautensix (OY), ux
BIMSIHAE HAa MapaMeTphbl M XapaKTepUCTUKU ycuiauTens. OCHOBHBIE TUIIBI YCUJIUTENEeH Ha 0aze
oYv.

4. O0beM y4eOHON JUCHHILIMHBI

Bunbr yue6HOM paboTh B 3ayerHBIX B akazmem.
eIMHUIIAX yacax
Oo6mas TPyA0eMKOCTh JUCHHILJIMHBI IO Y4e0HOMY IJIaHy 50 180
AYIUTOpPHBbIE 3aHATHUSL: 1,33 48
Jlexiuu (JIek) 0,44 16
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Jlabopatopusie pabotsl (JIP) 0,89 32

CamocrosiTesbHas padora (CP): 2,67 96

Buj KoHTpoIs: 3a4eT / 3K3aMeH 1,0 IK3aMeH
(36)

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIMHBI
«be3omacHocTh ku3HenesTeabHocTH» (B1.5.15)

1. Heap aucuMmiauHbl: GopMHUpOBaHUE MPOPECCHOHAIBHONW KYJIBTYphl 0€30MacHOCTH,
Mol KOTOPOW TIOHMMAaeTCsi TOTOBHOCTh H CIOCOOHOCTh JMYHOCTH HCIIOJIB30BAaTh B
npoecCuOHaNBHOM AESITeTbHOCTH MPUOOPETEHHYIO COBOKYITHOCTh 3HAHUM, YMEHUI U HAaBBIKOB
s obecrieueHus: 0e30MacHOCTH B cdepe MpodhecCHOHANBHONW eSATeNbHOCTH, XapakTepa
MBIIUIGHUSI W LEHHOCTHBIX  OpHEHTalud, MpH  KOTOPBIX BOMPOCHl  0€30MacHOCTU
paccMaTpuBalOTCS B KAUECTBE MPUOPUTETA.

2. B pe3yabrare wu3y4YeHHs AUCHUIJIMHBI OOyyawinuiicssi mo mnporpamme
0akajaBpHaTa q0JIKEH:

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

- CIIOCOOHOCTBIO HCIIOIB30BATh NMPUEMBI MIEPBOM MOMOIIH, METOABI 3AIIMUTHI B YCIOBUSIX
ype3BbIuaiiHbix cutyaruii (OK-8);

- CHOCOOHOCTHIO MPHUMEHATH HABBIKM KCIIOJb30BAHUS TEXHOJOTHYECKHX OIepaluii,
000py/I0BaHMsl, HOPMAaTUBHBIX U METOJUYECKHX MATEPHUAJIOB 1O TEXHOJIOTHYECKON MOJITOTOBKE
MIPOU3BOJICTBA, KAYECTBY, CTAHJAPTU3ALNU U CEPTU(UKAIIMY OCHOBHBIX TUIIOB HAHOMATEpPUAJIOB
U HAaHOCHCTEM HEOPTaHWYECKOW M OpPraHMYeCKOW MPUPOJbl (TBEPHBIX, KUIKUX, TeJIC00pa3HbIX,
a’p030JIbHBIX ), BKJIFOYAsi HAHOMJICHKA W HAHOCTPYKTYPHPOBAHHBIC TIOKPBITHS, & TAKXKe M3ICIHi
HAa WX OCHOBE U MPOIIECCOB IMONYYCHHS] C DJIEMEHTAMH JKOHOMHUYECKOTO aHaIHW3a U Y4eTOM
IpaBWJI TEXHUKH OE€30MAaCHOCTH, MPOU3BOJCTBEHHOW CaHUTApUH, MOKAPHOU OE30MacHOCTH U
HOpM oxpanbl Tpyaa ([1K-6);

3Hamy:

-- OCHOBHBIE TeXHOC(EepHBIC OMTACHOCTH, UX CBOWCTBA U XaPaKTEPUCTUKH;

-- XapakTep BO3JCHCTBHS BPEIHBIX U OMACHBIX ()aKTOPOB Ha YeJIOBEKAa U MPHUPOIHYIO
Cpeay, METOABl 3alllUThl OT HUX MPUMEHUTENLHO K cdepe cBoeil mpodeccuoHambHON
NEeSITeNIbHOCTH;

ymemb:

-- UACHTU(PUIIMPOBATH OCHOBHBIE OMACHOCTU CPEeJIbl OOMTAHUS YEIIOBEKa,;

-- OIEHWBATh PHUCK WX peaTu3allid, BHIOUpPATh METOMBI 3aIUTHl OT OINACHOCTEH
MPUMEHUTEIBHO K cdepe cBoel MpodecCHOHATBLHON MEATeTbHOCTH U CIIOCOOBI oOecredeHus
KOM(DOPTHBIX YCIIOBHI KU3HEIEATETHHOCTH,

61a0ems.

-- 3aKOHOJATECIILHBIMH M TPABOBBIMH aKTaMHU B 00JacTH O€30MacHOCTH U OXpaHbI
OKpY’KaloIIeH cpeapl, TpeOOBaHUSIMH K O€30MacHOCTH TEXHHUYECKHUX PErIaMeHTOB B cdepe
po(hecCUOHABEHOU e TENIHOCTH;

-- Coco6aMu 1 TEXHOJIOTHSIMU 3aIUThI B YPE3BbIYANHBIX CUTYAIUX;

--MMOHATUIHO-TEPMHUHOJIOTUYECKUM amapaToM B 00JacTH 0€30MacHOCTH,;

-- HaBbIKaMU pallMoHaIN3aluu TpOo(heCcCHOHATBFHON IEATEIbHOCTH C IENIbI0 00ecrieueHus

0€30MMaCHOCTH U 3alUTHI OKPYKAIOIIEH CPEIIbI.

3. KpaTkoe coaep:kaHue TUCHUTIUHBI

1. Bregenne B Oe3zomacHOCTh. OCHOBHBIC TMOHSTHS M ONpeJelieHUs. be3omnacHoCcTh U
YCTOMYUBOE Pa3BUTHE.

2.Yenosexk u TexHocdepa. CTpykrypa TexHOC(HEphl U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpeMeHHOE COCTOSIHHE TeXHOC(hEPhl U TEXHOCHEPHOU 0€30MMacHOCTH.
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3. UnenTudukanus 1 BO3[ACHCTBUE HA YeIOBEKAa BPEAHBIX U OMACHBIX (PAKTOPOB Cpeabl
oOuTaHus.

Knaccupukanuss HeratuBHBIX (DAaKTOPOB cCpenbl OOUTAHUS 4YeloBeKa. XHUMHUYECKHE
HeraTuBHbIe (akTOpbl (BpeiHbIC BellecTBa). MexaHWYeCKHE W aKyCTHYECKHE KoJeOaHus,
BUOpalUs W TIyM. DIEKTPOMATHUTHBIC W3IMy4eHUS M Moyst. VOHW3UpYIONIHE H3IIyYeHUE.
DnekTpuueckuii Tok. OnacHble MexaHudeckue ¢GakTopsl. [Iporecchl TopeHus U OKapOB3PHIBO-
OmnacHbIe CBOMCTBA BEIMIECTB U MaTepuanoB. CTaTUUECKOE ANEKTPUUECTBO.

4. 3amuTa 4esoBeKa U cpelibl OOMTaHUS OT BPEIHBIX U OMACHBIX ()aKTOPOB MPUPOJIHOTO,
AQHTPOIIOTEHHOTO ¥ TEXHOT'€HHOT'O MPOUCXOKICHUS.

OcCHOBHbIE MPUHIUIBI 3AIUTHL. 3alUTa OT XUMUYECKUX U OMOJIOTHYECKUX HEraTUBHBIX
¢akTopoB. 3ammuTa OT JHEPreTUYECKUX BO3JACHCTBUN M (usnyeckux mnoseid. OOecrieueHne
0e30MacHOCTH  cucTeM, paboTalouMx moJ JaBlieHueM. be3omacHOCTh  3KCIulyaTaluuu
TPyOOIIPOBOJIOB B XMMHUYECKON MPOMBIIUIEHHOCTU. be3onacHasi sKCITyaTausi KOMIIPECCOPOB.
AHanu3 ¥ OLlEHUBAaHUE TEXHOTEHHBIX U MPUPOIHBIX PUCKOB.

5. Obecrnieuenne KOMGOPTHBIX YCIOBUHN IS )KU3HU U ACSITEILHOCTU YenoBeka. [lonstue
KOM(OPTHBIX WM ONTHMAJIBHBIX YCIOBHM. MukpokauMat noMmemennii. OCBEIICHNE U CBETOBAs
cpena B MOMEIIECHUH.

6. [Icuxodusnomornueckre u 3ProHOMUYECKHE OCHOBBI 0€30MMacHOCTH.

[Ncuxudeckue mpoIECcChl, CBOWCTBA U COCTOSIHISI, BIUSIONINE HA OE30MacHOCTh. BUabl u
yCIIOBUS TPYAOBOM 1€ATEIbHOCTU. DPrOHOMUYECKHE OCHOBBI OE30MACHOCTH.

7. YpesBbpluaiiHbIE CUTYaIlMM U METO/IbI 3aIIUThI B YCIOBHUSIX UX peallu3aliu.

O6mme ceenenus o UC. [Toxkap u B3phIB. ABapuu Ha XUMUYECKH OMACHBIX 00BEKTaX.

Pamuanmonnsie aBapuu. [IpuOopsl  pagualMOHHON, XUMHYECKOW pa3BEAKH W
JIO3UMETPUYECKOr0 KOHTpOJIs. Ype3BblUaliHbIE CHUTyalldd BOEHHOIO BpPEMEHHU. 3aliuTa
HACENICHUsI B YPE3BBIYAMHBIX CUTYalHUsSX. YCTOHYMBOCTh (YHKIIMOHUPOBAHHUS OOBEKTOB
SKOHOMMKH B UpPE3BbIUaHBIX CUTYAIUSX.

8. Ynpasnenue 0€30MacHOCTHIO )KU3HEACATEILHOCTH.

3akoHOJATeNbHbIE M HOpPMAaTHUBHBIE IPABOBBIE OCHOBBI YIpPaBJIEHHS O0€30MacHOCTHIO
KU3ZHEJEATEIIbHOCTH. DKOHOMHUYECKHE OCHOBBI yIpaBieHHs Oe3omnacHocThi0. CTpaxoBaHue
puckoB. ['ocynapcTBeHHOe ynpaBiieHHue 0€30MacHOCThIO.

4. O0beM y4eOHOH JUCHHILIMHBI

Bunbr yue6HOM paboThI B 3ayerHBIX B akazmem.
CAUHHUIIaX gacax
Oo6mas TpyA0eMKOCTh TUCHHILJIMHBI IO Y4e0HOMY IJIaHy 4,0 144
AYAUTOPHBIE 3aHATHUS: 1,33 48
Jlexruu (JIek) 0,89 32
Jlabopatopusie pabotsl (JIP) 0,44 16
CamocrosiTesbHas padora (CP): 1,67 60
Buj KoHTpoIs: 3a4eT / 3K3aMeH 1,0 IK3aMeH
(36)

AHHOTanuA padoyeil MpPOrpaMmbl AU CHUNIMHBI
«Audpopmaruka» (b1.5.16)

1. Heap aucuUMIIMHBI - TpuoOpeTeHHWE O0a30BBIX 3HAHUH O COBPEMEHHBIX
UH(POPMALIMOHHBIX TEXHOJOTHAX, a TaKKe YMEHMH W MPAaKTUYECKHX HABBIKOB B 00JacTu
UH(OPMATUKH, HUCMHOJIb3YEMbIX IMPU PEUICHHUH HAyYHBIX M MPAKTUYECKUX BBIYMCIUTEIBHBIX
3ala4 CTYACHTaMH1 BCCX CHGHH&HBHOCTGﬁ.

2. B pe3yabrare wu3ydyeHHs JAUCHUILVIMHBI OOy4YawIIMiicsi MO Tmporpamme
0akajaBpHaTa q0JIKEH:
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Obnadams cnenyromumu oouiekynbTypubiMu (OK), obmienpodeccuonansusiMu (OITK)
u npodeccuonanpubivu (ITK) koMmeTeHITUAMI:

- CHOCOOHOCTBIO TOHUMATh CYHNIHOCTh M 3HadeHWEe WHQPOPMAIMHM B Pa3BUTHUU
COBPEMEHHOTO MH(OPMAIIMOHHOTO OOIIECTBa, CO3HABATH OMACHOCTH M YIPO3bl, BO3HUKAIOIINE B
3TOM IIpolecce, coOM0IaTh OCHOBHBIE TPeOOBaHUS WH(MOPMAIIMOHHON 0€30MacHOCTH, B TOM
YKCJIC 3alUTHI rocyaapcTBenHoi TaiHbl (OK-14);

- CIIOCOOHOCTHIO TPUMEHSTH OCHOBHBIE METOMBI, CIIOCOOBI M CPEACTBA IMONYYCHHS,
XpaHeHus, mepepadoTKu MHGOPMAIMH, HABBIKM PabOTBI C KOMITBIOTEPOM KaK CpPEICTBOM
ynpasienus uapopmaruerr (OK-15);

- CITOCOOHOCTBIO paboTarh ¢ MHpopManKeil B rI00ANTBHBIX KOMIBIOTEPHBIX ceTsix (OK-
16);

- CIIOCOOHOCTBIO TIPUMEHSTh HABBIKM COOpa aHHBIX, U3YUYCHUS, aHATN3a U 0000IICHHS
HAyYHO-TEXHHYECKON MH(OpMAIHK 1O TEeMaTUKE UCCIIEOBAHUS, Pa3paOOTKU U UCIOJIB30BaHUS
TEXHUYECKOH JOKYMCHTAIlMM, OCHOBHBIX HOPMATHUBHBIX JIOKYMEHTOB IO  BOIpPOCaM
WHTEJJICKTYalTbHOW COOCTBEHHOCTH, TIOJTOTOBKH TOKYMEHTOB K MAaTEHTOBAHUIO, O(hOpMIICHUIO
Hoy-xay (OIIK-4);

- CIIOCOOHOCTBIO pelIaTh CTaHAApTHBIC 3a7add MPO(EeCCHOHATBHOU IEATENLHOCTH Ha
OCHOBE WH(OPMAITMOHHOW U OMOIHOrpaduIecKoil KyIbTyphl C MPUMEHEHHEM WH(OPMAIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJOTHMA M C YY4eTOM OCHOBHBIX TpeOoBaHMiI WH(DOpPMAIIMOHHON
6e3omacuoctu (OITK-5);

- CIOCOOHOCTBIO HCIOJIB30BAaTh COBPEMEHHBIE WH(GOPMAIMOHHO-KOMMYHUKAIIMOHHBIC
TEXHOJIOTUH, TJIO0anbHbIE WH(GOPMAIMOHHBIE PECYypchl B HAaYYHO-HUCCIICAOBATEILCKOM
NESTEIbHOCTH B OOJIACTH MaTepUajOBEICHUS W TEXHOJOTUU HAHOMATEPUAIOB U HAHOCHCTEM
(IIK-1);

B pe3ynbraTe 0cBOSHUS NTUCHUTUINHBI CTYACHT JOJIKCH:

3HamMb.

- cBolicTBa MH(OPMAINH, CIIOCOOBI €e XpaHEHHs U 00pabOTKH,;

- CTPYKTYPY, IPUHIMIIBI paOOThI U OCHOBHBIE BO3MOKHOCTH DBM,;

- TOTIOJIOTUIO ¥ APXUTEKTYPY BBIUMCIUTEIbHBIX CETEH;

- IPUHLUIIBI aJIpecalliy MoJIb30BaTelNeli, KOMIIBIOTEPOB U pecypcoB B cetu MHTepHeT;

- pa3nuuath U pacmm@poBeBaTh IP —aapec, TOMeHHOE UMsI KOMIIBIOTEPA,;

- a TaKKe BIIAJCTh HABBIKAMH CAMOCTOSTEIILHOTO PEIICHUs 3a/ad Ha KOMIIBIOTEpE,
BKJTFOYAIOITME TTOCTAHOBKY 3aJa4d, pa3pad0TKy ajJropuT™Ma U OIeHKY ero 3¢ (HEeKTUBHOCTH,

- CTPYKTYPY, IPUHIMIIBI pabOThI U OCHOBHBIE BO3MOKHOCTH DBM,;

- OCHOBHBIE THIIbI AJITOPUTMOB, SI3bIKH IIPOrPaMMUPOBAHUS;

- CTaHJIapTHBIEC POTrPaMMHBIE 00ECTIEYCHHS CBOCH MPOPECCHOHATLHOMN 1A TEIbHOCTH,

- QITOPUTMBI PEIICHUS HEJIMHENHBIX YPaBHEHHUI;

- QITOPUTMBI OJTHOMEPHON ONTUMH3AIINY,

ymemb:

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

- IPUMEHATh METOJIbl MATEMAaTHUECKON CTATUCTUKY JUIsl pEILICHHs] KOHKPETHBIX 3a/1a4;

- HCIOJIb30BaTh MAKEThl MPHUKIATHBIX MNPOrpaMM MpH JanbHEimeM oOyuyeHHH |
IPaKTUYECKOH 1EATEIIbHOCTH;

enadems.

- HaBbIKAMHM CaMOCTOSITEJIbHOTO pELIEHHs 3aJad Ha KOMIBIOTEpE, BKIIIOYAIOIINE
IIOCTAaHOBKY 3a/lauM, pa3paboTKy ajJropurMa M OLEHKY ero 3(QQEeKTUBHOCTH METOJaMU
MaTeMaTHYECKOM CTaTUCTUKY JIJIs1 00pabOTKH SKCIIEPUMEHTA,;

- METOJIaMHU peaH3aliy AJITOPUTMOB Ha KOMITBIOTEPAX.

Kpartkoe cogepaanne qucCHMIIHHBI

3.1. ApxuTeKkTypa KOMIIBIOTEPOB M KOMIIBIOTEPHBIX CETEH:

UCTOpPHUS Pa3BUTHS BBIYMCIUTEIbHON TEXHUKU U MEPCOHAIBHBIX KOMIIBIOTEPOB. KpaTkas
UCTOpUSI Pa3BUTHSA BBIYUCIUTEIBHOW TEXHHUKH | IEpCOHANbHBIX KoMmmnbioTepoB (I1K).
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Boruncnurensnas mammbHa ®on-Heiimana w mammba Teiopunra. Paspabotku HopOGepta
Bunepa;

apxutektypa IIK, anmapatneie cpexnctBa IIK. Mcmosb3yemble cHCTEMBI CUMCIIEHHS,
3JIEeMEHThl MaTeMatuueckou Jsoruku. OoOmee mnpencraBieHne o [IK u WX BO3MOKHOCTSX.
O®yukuuoHansHast cxema [IK, maructpanbHO-MonynbHbI npuHuun nocrpoenus IIK.
Amnmnaparnsle cpenctsa [1K: mukpomnpoueccop, onepatuBHas U K3II NaMsTh, BHEIIHSAS MaMsTh,
IIMHBI agpeca, KOMaHA M JaHHBIX, TAaKTOBBIN reHepaTop. [IpMHIMIT OTKPBITOM apXUTEKTYpHI:
CHUCTEMHas IIMHA, pa3psaaHocTh. [lepudepunitasie yerporictsa [1K: kiraBuaTypa, MbIiilb, MOHUTOD,
npunTep U 1p. OcoOeHHOCTH NpEACTaBICHUs JaHHBIX Ha MAalIMHHOM ypoBHe. IIpenmymiectsa
nu(ppoBOro MpeAcTaBieHUss HHQOpPMAMKM Tepel] aHAJIOrOBHIM MPEICTaBICHUEM. BBICOKOE
Ka4ecTBO 3alMCH M OTOOpakeHHs HH(OpMaIuM, MPOCTOTa W HAAECKHOCTh AYOIHUpPOBAHUS
(komupoBanus) wuHpOpMaimu Oe3 ToTepu KadecTBa. CHCTEMbI CUMCIEHHs (IecsSTHYHAS,
JIBOMYHAs, BOCHbMEpHYHAsl, IICCTHAALATCPUYHAs), TpaBHia IEPEBOja W3 OJHOW CHCTEMBI B
IpYryo. OJIeMEeHThl MaTeMaTHYeCKON JIOTMKHU: MOHSATHS (OpPMaIbHON JIOTMKH, OCHOBHBIE
JIOTHYECKHUE Omepanuu U popMyIibl, JJorudeckre ocHOBbI padboTsl I1K;

KOMITBIOTEPHBIE CETU: TOIMOJOTHM CeTel, uX xapakrepucTuku. KommbioTepHas ceTb -
COBOKYITHOCTb KOMITBIOTEPOB M PA3IUYHBIX YCTPOMCTB, 00eCHeunBaIOMMUX MHPOPMALMOHHBINA
oOMeH MeXIy KOMIBIOTepaMH B CeTH 0e3 HCIHOJb30BaHUS KaKUX-JINOO MPOMEKYTOUHBIX
Hocuteneil nadopmanuu. Tomomorun cereii: 3Be3qHasi, MIMHHAS, KoibleBas. CeTu 3aKphITOrO
TUIA! JIOKaJbHbIE M pacHpelesieHHble CeTH, KoprnopaTuBHbIE ceTH. [IporpaMMHO-TexHUYECKOe
oOecrieyeHue: aganTtep, KOTOPBIH YIpaBisSeTcs CHEUaTbHOW MNPOTpaMMOM  JIpaiiBepoM;
OlepalMOHHAs CHUCTeMa, VIpaBJAOUIas KOMIBIOTEPOM, MPEAOCTABISIIOIIUM  PECYPCHI,
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
nHpopManmoHHEIM pecypcaMm. Cucrtema TenekoHbepeHIuid. Aapecamuss ¥ MPOTOKOJIBI B
Hurepner;

MyJIbTUMENA — IMAJI0roBasi KOMIIBIOTEpHAs cucTeMa, oOecreunBarolas CHHTe3 TeKCTa,
rpaduky, 3ByKa, peyd ¥ BUICO. YCTPOHCTBA MyJbTHMeHa. TpeOoBaHUS K MYJIbTUMEIHHHBIM
CpencTBaM KOMIThIOTEPOB. PacmmpeHHbie BO3MOXHOCTH 00pabOTKH, TpeoOpa3oBaHms, CHHTE3a
uHpopManmu (KOMIBIOTEpHAs aHUMAIIKs, MOTU(PHUKALUS H300paKEHUH, TpeXMepHas rpaduka).
MynbsTuMenuiinple nporpammbl. IIporpamMMmbl pegakTUpOBaHUS, MOHTa)xa 3ByKa U BHUJEO.
Buneo-penakropsl, Monynu crneuddGeKToB, MOHTAXHbBIE CTYIUH. DJICKTPOHHbIE MPE3CHTAIUH
(ocHoBHBIE BO3MOkHOCTH MS PowerPoint), stambl  co3maHust Tpe3eHTalWid, CTPYKTypa
IPE3eHTAIMA U OCOOCHHOCTH Pa0OTHI C PEIAKTOPOM.

3.2.TIporpammHOe oOecTieYeHHE:!

CTPYKTYpa OIEpaIMOHHBIX CHCTEM, MaKeThl MPUKIAAHBIX mporpamm, MicrosoftOffice.
Knaccudukanus nporpaMMHubIx cpenctB. CHCTeMHOE U MPUKIAIHOE IPOrpaMMHOE o0ecrieueHre
ITK. O630p oneparpionubix cuctem (OC). [Mpunnuns! co3nanus u cocraB OC: sapo, natepdeiic,
npaiiBepsl. Kparkas xapakrepuctuka WINDOWS, monyneHbIii ipuniun noctpoenus. Cpena
WINDOWS: oxHa, ux 3JeMeHThl, paboTa B MHOTOOKOHHOM pexume. Paborta ¢ oObekramu
WINDOWS. Apnbiku u pabota ¢ Humu. [lanku: co3manue, nmepenMEHOBaHNE, KOMMPOBAHUE H
nepeMerieHrne o0beKToB (MANoK U SIPJBIKOB), yAaieHue o0bekToB. Kop3nHa u ee Ha3HauCHHE.
Hacrpoitkn WINDOWS: nata u Bpems, HaCTpoiika MBIIIH, SKpaHa. DJIEMEHThl TEXHUYECKOTO
cepauca IIK: ycraHOBKa onepallMOHHOM CHUCTEMBI, CO3JaHUE MHIAUBUAYAJIbHON ONEPAaLlMOHHON
Cpelbl MOJIb30BaTeNs, MOAJEPKKA IEIOCTHOCTH MHGOpMaIluU, pacUIMpeHrne W MOJAECpHU3ALUs
KOH(UTypaluy anmapaTHbIX U MPOrPaMMHBIX CPEICTB

TekcroBeiii pegakrop WORD, penakTopbl MaTeMaTHYECKUX W XUMHUYECKUX (HOPMYII.
OCHOBBI HUCIIOJIb30BaHMSI TMPOrpaMM OOLIero Ha3HaveHWs (KpaTKuid 0030p) Ha mpuMepax
tekcTtoBoro peaakropa WORD, pemakTopoB MaTeMaTHYECKUX M XUMHUYECKHX (HOpMYI.
Ocob6ennoctu texctoBoro pegakropa WORD. Bron u penaktupoBanue tekcta. Konupoanue u
nepemMenieHne o0BeKTOB, pabora ¢ Tabmumamu. Beibop Buma, pasmepa mpudra,
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¢dopmatupoBanue CUMBOJOB M ab3ameB. KomwmpoBanue ¢popmara. OcoOEHHOCTH CO3AAHUS
ccbutok, ornaieHui. Co3maHMe JTOKYMEHTOB — pasiauuHbiX GopM  (CTaHZApTHBIX |
HEeCTaHJApTHHIX). lcmonk30BaHWEe pefakTopa MaTeMaTH4ecKuX (opMyn B TEKCTOBBIX
TOKyMeHTax. Pemaktop xumuueckux (opmys, Ha3Hau€HHE W OCOOCHHOCTH PaOOTHI.
KonupoBanue xumuueckux GopMyi B TEKCTOBBIE TOKYMEHTBHI.

Cucrema ympasienus 6azamu nanHbeix ACCESS:co3nanue monp3oBatenbckux CYB/,
¢opmupoBaHue 3ampocoB, oT4eToB U ¢dopMm. HHpopmannonusie cuctembl. CHCTEMBI
ynpaBieHuss 6aHkamMu U 0a3aMu JaHHBIX. PensiuonHas mozaens AaHHbIX. CTpyKTypa 3amucH,
MeToAbl Joctyna K uHpopmauuu. OOMeH JaHHbIMH ¢ Ipyrumu npuinoxeHusmu WINDOWS:
TEKCTOBBIMH PEIAKTOPaMHU U AJECKTPOHHBIMH TaOiuiamu. 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 U MHOTOTaOIMYHBIE, 3aMPOCH ¢ ycIoBHsIMU. CO3/1aHUE OTYETOB U
dbopm. Texuonorus peanuzanuu npocteimux 3amad cpeacrsamu CYBJI ACCESS.

Pemenne BBMMCIMTENBHBIX 3amau ¢ ucnoib3oBanuemM EXCEL: oOpabotka Tabuwil,
MOCTpOCHUE TpapuKOB M JAMArpaMM, BBIYUCIIEHHE MATPUYHBIX BblpaxkeHuil. Haznauenue
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 OTHOCHUTENbHAas ajapecauus. BbiieneHue sueexk,
nepemenieHue mo pabouemy imcry. Pacder mo popmynam. Konupoanue ¢popmyin. IToctpoenue
rpa¢ukoB. Pacuer QpyHKIIMOHANBHBIX 3aBUCUMOCTEH U MOCTPOCHUE IrpahuuecKuX N300paskeHUi
¢ wucnoib3oBanueM craHgapTtHeIXx ¢yHknuid EXCEL w wmacrepa ¢ynknuii. Iloctpoenue
MIOBEPXHOCTEH C UCIOJIB30BAHUEM MacTepa auarpamm. Pabora ¢ tabnunamu. @opmarupoBanue,
obopmiienne Tabmun. YucnoBele W Tonb30oBarenbckue (opmarel. CBOIHBIE TaOIHIIHI.
[Toctpoenue auarpamm. Pa3paboTka u peanu3anus MpoCTEUIINX alrTOPUTMOB C HCIIOJIb30BaHUEM
Bo3moxkHocTel EXCEL(HaxokaeHne MakCHMalIbHOTO (MHHMMAJIBHOIO) BJIEMEHTAa BEKTOpa U
MaTpHIIbl, HAXO0XJIEHHE CYMMBI JJIEMEHTOB BEKTOpa W MATPHIbI, BBIUYMCIEHHUE MATPUYHBIX
BBIPAKCHHUIA).

3.3. AIrTOpUTMBI ¥ OCHOBBI IPOTPAMMHUPOBAHHMS:

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

XapaKkTepUCTUKU S3BIKOB MporpaMMupoBaHusi. OCHOBHBbIE CTPYKTYPbl M IIPHUHIIUIIBI
CTPYKTYPHOTO MpOrpaMMHpOBaHus WLIOcTpanusa. CTpyKTypHOE MpOrpaMMHpOBAaHUE, €ro
ocobeHHOCTH. TexHonorus OOBEKTHO-OPUEHTHUPOBAHHOIO MPOTPAMMHPOBAHUS; CBOMCTBA
SI3BIKOB. HACJIEZIOBAaHUE, WHKAICYISAINS, MOTUMOpPu3M. [TOHATHS S3BIKOB: KJIACCHI U OOBEKTHI.
OBoronus U KiaccuuKaus S36IK0B IporpaMMupoBanus. [loHsITHS TpaHCIAINY, KOMIWISALINY,
UHTEPIIPETAllik, WX pa3iuyus. ba3oBble aNrOpUTMUYECKUE KOHCTpYKIMHU (ClemoBaHume,
BETBJICHUE, TMOBTOPEHHE), MPUMEpbl UX peaiqu3annd. OCHOBHbIE KOHCTPYKIHMH SI3bIKOB
IpOTrpaMMHUPOBaHUS. SI3BIKH IPOTPAMMUPOBAHUS BHICOKOTO YPOBHSI.

Brruucnutenbaple alropuTMbl B TIporpamMMHble peanu3anun Ha VBA mis o6paboTku
uHpopmanuu [Ipouecc pemenus 3agau Ha kKommnbiotepax. [IporpammupoBanue Ha si3pike VBA!
OCHOBHBIE OINEPATOPHI SA3bIKa, MpoIeaypbl U QyHKIMH. Pa3paboTka u peanusanusi MpoCTEUIINX
ArOpUTMOB 00paboTKM WH(popManuu (pelieHue 3axad ¢ OJHOMEPHBIM W MHOTOMEPHBIM
o0beMoM uH(pOpMaIKn). UncieHHbIe METO/Ibl aHAIM3a OJHOTO HEIWHEHHOTO YPaBHEHUS: TIOUCK
KOpHEHW, pelIeHHe 3aJaddl OIHOMEPHOH onTuMH3anuu (HaXOKACHHE TOYEK MaKCUMyMa |
MUHHUMyMa (GYHKIHK). MeTOIbl CTaTUCTHYCCKONW O0OpabOTKH Pe3y/IbTaTOB H3MEPEHHI OIHOMU
BEJIMYMHBI. BBIYUCIICHHE TOYCYHBIX (CPEHET0, TUCTIEPCUH, CTAHAAPTA) U HHTEPBAIBHBIX OL[CHOK
CIIy4ailHON BEJIMYUHBI.

3.4.3amura nHGOpMaLUK:

AATOpUTMBI 3aIIUTHl UHPOPMAIIUU: METO/BI 3aIUThI, KOMIIBIOTEPHBIE BUPYCHI U O0phOa
¢ HuMmu. [loHsTHE O€30MacCHOCTH KOMIBIOTEPHOH HH(pOpMAIMU: HAIEKHOCTh KOMIIBIOTEpA,
COXPAHHOCTh JIaHHBIX, 3al[UTa OT BHECEHUS W3MEHEHHH HEYMOJIHOMOUYEHHBIMU JIUILIAMHU,

42



COXpAaHEHHE TaWHbl MEPENUCKU B DIIEKTPOHHOM ceTH. Meroasl peanusanuy  3aliuThl
UHpOpPMALMU: TPOrpaMMHbIE, alnapaTHbIE, OpPraHMW3alMOHHbIE.  VICTOpHS BO3HUKHOBEHHS
BUPYCOB U aHTUBHUPYCOB. CIOCOOBI 3apa)KeHHsl, 3alIUThl 1 00pbObI ¢ BUupycamu. OcoOeHHOCTH
paboThl aNTOPUTMOB BHUPYCOB. PE3UACHTHOCTh, MOJUMOPPUYHOCTh M caMoIIH(ppOBaHHE.
KommbroTepHbie BUpYyCHI, HX cnenupuka u anTuBupycHeie nporpammel (Kacnepckwuii, Dr. Web,
Avast, AVG). CriocoObl muppoBaHus W Tepeaadyd WHGOPMAUKd HaA aJbHHE PACCTOSHHS.
OTKpBITHIHN U 3aKPBITHINA KiII0un mudpoBanus. JlegparMmentanus aucka.
4. O0beM y4eOHOH JUCIHIIMHBI

Bunbr yue6HOM paboThI B 3ayerHBIX B akanmem.
CANHHUIIax qacax
Oo6mas TpyA0eMKOCTh TUCIHHIJIMHBI 0 Y4e0HOMY IJIaHy 3,0 108
AYIUTOpPHBbIE 3aHATHUS: 1,33 48
Jlabopatopusie pabotsl (JIP) 1,33 48
CamocrosiTesbHas padora (CP): 1,67 60
Buj KoHTpoIsA: 3a4eT / IK3aMeH 0,0 3auer

AHHOTanus padoyeil NPOrpaMMbl JUCHHUILIMHBI
«MarepuaJioBeJeHue U 3amuTa ot Kopposun» (b1.5.17)

1. llean TUCHHUILIMHDI.

- IpuoOpeTeHre CTYJCHTaMH 3HaHHM, TO3BOJISIOIIMX OLIEHUBATh TOBEIECHUE MAaTEPHAJIOB
B YCJIOBUSIX OJKCIUTyaTallH, BBIOMpATh MaTepHall M TEXHOJOTHIO €ro OO0pabOTKU C IENbI0
MOJIyUYEHUsI  3a/laHHOM CTPYKTYpbl U CBOMCTB, OOECHEUMBAIOIIMX BBICOKYIO HAIEKHOCTh U
JNOJTOBEYHOCTH U3JEIINI,

-O3HAKOMJIEHHE CO CIOCOOAMM OLIGHKHM W TPOTHO3UPOBAHUS  AKCIUTyaTallMOHHBIX
CBOWCTB COBPEMEHHBIX MAaTEPHAJIOB,;

- U3y4YeHHE METOJIOB U CPEACTB MCHBITAHUN U IUAarHOCTUKU COBPEMEHHBIX MaTepUasoB;

- O3HAKOMJICHHE C TEXHOJOTHSIMH IPOWM3BOJICTBA TOTOBBIX HW3MEIHH HAa OCHOBE
COBPEMEHHBIX TPOMBIIIIIEHHBIX MaTEPHAIIOB.

2. B pe3yabTare wu3yYyeHHs IUCHMUIUIMHBI O0y4YaluIWiicsi MO mporpaMmme
0akaJjiaBpUaTa J10JIKeH:

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

- CIMIOCOOHOCTHIO TPUMEHSATH 0a30BbIC 3HAHHUS MAaTEMAaTHYECKHX U €CTECTBEHHOHAYUHBIX
JTUCIUTIINH, JUCHUIUIMH OO0Ienpo(ecCHOHaTbHOTO IMKJIa B 00beMe HEOoOXOAUMOM B
npo(ecCHOHANBHOM  JESITENFHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAYK,
pa3paboTaHHBIX B HHUX MOJXOAOB, METOJAOB M pPE3yJbTaTOB MaTeMaTHUYECKOro aHajau3a H
MOJICITUPOBAHHSI, TCOPETUICCKOTO M dKCIiepuMeHTaibHoro uccienoanus (OIMK-1);

— CIIOCOOHOCTBIO pelllaTh CTaHJApTHBIE 3aJaud MPOo(ecCHOHATBHOM JesTeNTbHOCTH Ha
OCHOBe MH(OPMAITMOHHON U OUOIHOrpaduuecKoi KyabTyphbl C IPUMEHEHHEM HH(POPMALMOHHO-
KOMMYHHKAI[MOHHBIX TEXHOJOTHMM M C YyYeTOM OCHOBHBIX TpeOoBaHMl HH(DOpPMALIMOHHON
oe3omacuoctu (OITK-5);

- CIOCOOHOCTBIO HCIOJIB30BAaTh COBPEMEHHbIE HH(GOPMAIMOHHO-KOMMYHUKAIIMOHHBIE
TEXHOJIOTHH, TJ00albHble HWH(GOPMAIMOHHBIE pPECypChl B  HAyYHO-HCCIIEIOBATEIIbCKOU
NEeSTENIbBHOCTH B 00JIACTHM MaTepuaioOBEIEHUS W TEXHOJOTMU HAHOMATEPHAIOB U HAHOCHCTEM
(TIK-1);

3Hamy:

- OCHOBHBIE KJIACCHI MAaTEPUAIOB IO PA3IMYHbBIM MMPU3HAKAM;

- CTPYKTypy, COCTaB M CBoiicTBa ((pu3MUeCKHe, XUMHUYECKUE, AKCILTyaTal[HOHHbIC)
OCHOBHBIX (DYHKIIMOHAIFHBIX MaTEpPUAJIOB,

- TEXHOJIOTHH TOJy4YeHUsI 1 00pabOTKH OCHOBHBIX (DYHKITMOHAIBHBIX MaTEPUAJIOB,
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- TPUHLUIBI BBIOOpAa W COYETAHUS  PA3TUYHBIX (YHKIIMOHATHHBIX MATEpUATIOB B
MPOMBILIUICHHBIX YCIOBUSX;

ymemy:

- CpaBHHBATh pa3IuyHble (YHKIUOHAIbHbIE MaTepHalbl IO TEXHOJOTMYECKUM U
AKCIUTyaTallMOHHBIM [TOKa3aTelIsIM;

- OCYUIECTBIIATh BBIOOP  (YHKIIMOHAJIBHOTO MaTepuana JUis 3aJaHHBIX YCJIOBUMN
JKCIUTyaTaluu,;

- TIPOTHO3MPOBaTh  TOBEAEHHE pAa3IMYHbIX  (QYHKIMOHAIBHBIX MAaTepUAIOB MpHU
JKCILTyaTaluu,;

BlIa0ems.

- METOJ]JaMH aHaJIN3a CBSI3U CBOWCTB MaTepualia C €ro COCTaBOM U CTPYKTYPOU;

- HaBBIKAMU U YMEHHEM OpraHu3alliy U MPOBEIEHUS oucKa MHPOpMALMK O MaTepuanax
C 3aIaHHBIMU CBOMCTBaMHU C ucroiab3oBanuem pecypcoB HTb u UartepHer-pecypcos.

3. KpaTkoe coaep:kaHue TUCHUTIUHBI

MarepuanoBeqeHue Kak Hayka: IIeNd, 3aJayd W 3HA4YCHHE TUCHUIUIMHBL. OOrue
TpeOOBaHUs, NMPEABbABIsAEMbIE K MaTepuaiaM B 3aBUCHMOCTH OT YCJIOBHM HCIOJIb30BaHUS WU
JKcruryaTauuu. Pa3sButhe Hayku o Marepuanax. Poib pycCKMX y4YEHBIX B PAa3BUTHH HayKH.
Joctuxenus: B 00JaCTH CO3JJaHUSI HOBBIX MaTepUaliOB, UX MPUMEHEHUs. 3HaueHHEe MaTepualoB
B Pa3BUTUU XUMHUKO-TEXHOJIOTHYECKUX MPOILIECCOB M 0OECTIeYeHUH UX OE30MacCHOCTH.

OcCHOBHBIC MOHATHUS O CTPOCHHH, CTPYKTYpEe M CBOHCTBAX MaTepuajoB. MeToabl
M3YyYECHUSI CTPYKTYpbl M CBOMCTB MarepuasioB. Ctpoenwe martepuanioB. OCHOBHBIE THIIbI
KPUCTANIMYECKUX pemeTok. Kraccupukanus KpHUCTaIOB IO THIAM CBSI3H. AHHM30TPOIUS
CBOMCTB KpucTaLuioB. CTpoeHUE peambHBIX KPUCTAILIOB. JleeKThl peallbHBIX KPHUCTAIIOB U MX
BIIMSIHME Ha CBOMCTBA METAJUIOB U cIutaBoB. CBoiicTBa qucinokanuil. Kpucraminzanuus MeTamion
u cmiaBoB. Camonpou3BojbHasg KpucTaumzanusa. HecamompousBosibHAsT KpUCTAJIU3ALIUS.
AMop(dHBIE MaTepUaIbI.

OU3NKO-XMMHUUYECKHE OCHOBBI MaTepuanoBeieHusi. OCHOBBI TEOPHUH CILUIABOB.J(MarpaMmbl
COCTOSIHUSI CIIaBOB. TepMHUHBI M ompeaeieHus. JluarpaMMbl - «COCTaB-CBOMCTBO». Da30BbIN
COCTaB CIUIABOB. 3aBUCHMOCTb MEXAY CBOMCTBAMH CIIJIAaBOB M THUIIOM AWArpaMMbl COCTOSIHUSA.
IIpaBuno H.C. KypnakoBa. CsoiictBa MarepmanoB. Ilokazaremu cBoiictB. Kiaccumbukamms
cBoiicTB. Mexanuueckue, pusnueckre, XUMUUYECKHE, SKCIUTyaTallHOHHbIE U TEXHOJIOTHMYECKUE
cBoMcTBa MaTepuayioB. [lokazarenn MeXaHMYECKUX CBOMCTB, ONPENENSIEMbIE IPU CTaTUYECKUX
UCIBITAaHUSAX HA pacTsyKeHue U U3rud. Meroab! onpeieneHust TBEpAOCTH MaTepHaIOB.

Meramueckue marepuanbl. JKene3o u craBbl Ha ero ocHoBe. CTalu U YYTyHBI.
Keneszoyrneponucteie cmiaBbl. CTPYKTYpBI CIUIABOB KEI€30-yriaepo. uarpaMmbl COCTOSIHUS
Kene30-1eMeHTHT. KoOMMOHeHThI, (a3bl U CTPYKTYPHBIE COCTABIISIFOIIME CTalled W OelbIxX
YYT'YHOB.

KoHcTpyKIIMOHHBIE METAJUIMUECKUE MaTepUaibl. YTIEPOIUCTHIE U JETMPOBAHHbBIE CTAJIH.
Knaccudukanus craneil, omnpeaeincHue MOHATUS KadecTBa CTaau (TpeOOBaHUS K KauyeCTBY).
Brusinue yriieposia M MOCTOSIHHBIX (TEXHOJIOTMYECKHX) MPUMECe Ha KaueCTBO CTAlM, METOJIbI
yAYYIICHUsT KadecTBa CTajdu (TMOBBINICHHE €€ KOHCTPYKIMOHHON MpodHOCTH). BrusiHue
JICTUPYIOIINX JJEMEHTOB Ha CBOWMCTBAa CcTalu. JlparpaMMbl COCTOSIHHMS >KEI€30-JICTHPYIOIIHM
anemeHT.  KoHcTpykuwonnele  ctanmu.  WHcTpymeHTanbHBle — cTanmu.  Kiaccudukamus
YTJIEPOJIUCTHIX U JIESTUPOBAHHBIX CTAJIECH.

Teopust U TpakTUKa TEPMUYECKOW W XHMHKO-TEPMHUUYECKOW OOpabOTKH METAIOB M
criaBoB. [lpupona, MexaHuW3M U YCJIOBHS MPOTEKAHUS CTPYKTYPHBIX MPEBPAIICHUN B CTald.
Buner Tepmudeckoii 00paboTku cranu. BnusiHEe TepMudeckoid 0O0pabOTKM Ha MEXaHWYeCKHe
cBoiicTBa cTamu. DU3HUYECKHE OCHOBBI XUMHUKOTEPMUYECKOW 00pabOoTKH. BuIbl U crmocoObl
nemeHTanuu. JudQy3noHHOE HACHIIIEHUE MOBEPXHOCTH HEMETaUIaMU. A30THUPOBAHHE CTAIIH.
Huddysuonnas wmeraumsanus. oHHas XuMuko-tepmudeckas oOpabotka. IlepcrekTHBBI
Pa3BHUTHS XUMHKO-TepMHUUecKoi 00padoTku. Jnddy3nonHoe ynaieHne mpumMecei.

[{BeTHBIE MeTAIIBI U CIUIaBBI Ha WX ocHOBe. O0IIas XxapakTepUCTHKA U KiIacCU(UKAIIHS
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MEIHBIX CIUIaBOB. JlaTyHw, OpOH3bI, MEIHO-HUKEICBBIC CIUIaBbl. AHTH(DPUKIIMOHHBIC
METAJINYECKUE  MaTepUaIbl. OOmiass ~ xapakTepuCTHKa  aJIOMUHHEBBIX  CIUIABOB.
HedbopmupyeMbie aTFOMUHUEBBIC CTUIABBI, TUTHEBBIC AJTIOMUHHUEBBIC CTUIABEI. [ paHyIupOBaHHBIC
crtaBbl. O0mIas XapakTepuCTHKa MAarHUEBBIX CIUIaBOB. JleopMHUpyeMble MarHUEBHIC CIUIABBI.
JluTheBbIE MarHueBbI€ CIUJIABbl. BIIMSHUE JIETUPYIOLIMX 3JEMEHTOB CTPYKTYpY M Ha CBOMCTBa
TUTAHOBBIX CIUIABOB. bepriuinii U CrutaBbl HA €ro OCHOBE. TYromiaBKMe METaJlIbl U CIUIaBbI Ha
HX OCHOBE.

Hemerannmuueckne wmarepuanbl. Marepuaabl Ha OCHOBE  BBICOKOMOJEKYJISPHBIX
coenuHeHuil. CTpoeHHE W CBOMCTBAa MNOJUMEPOB. TepMOpeakTHBHBIE U TEPMOIUJIACTUYHbBIC
noauMepbl. CTpoeHue W cBoicTBa T1uiactMacc. OCHOBHBIE Pa3HOBHAHOCTH MPOMBIIIJIEHHBIX
NOJIMMEPOB M IJIACTMAcC. APMHUPOBAHHBIE TMOJIUMEPHBbIE MaTepuaibl. [‘a30HaNnoJIHEHHbIE
TJIACTMACCHI.

Kepamuueckue wmartepuanbl. KoHCTpyKIIMOHHAsi, WHCTPYMEHTaJIbHAas W TEXHUYECKAs
kepamuka. Heopranmueckoe ctekio. Kmaccudukanms cTekona MO Ha3HAYCHHIO M 00J1acTh
npumenenus. Cutauisl. ['padgut. Acbect. CBoiicTBa M 007IaCTH IPUMEHEHHUSI.

Kommosurmonnsie marepuansl  (KM). OOmiass XapakTepHCTHKa KOMITO3HIIMOHHBIX
martepuanoB. JlucnepcHo-ynpouennele KM, cioumcteie KM,  BomokHumcteie  KM.
KoMmmo3unuonHnele MaTepualbl Ha METAUIMYECKOH M HeMmeTamandeckod ocHoBe. CAII
(cricueHHBIC  ATIOMUHHEBBIC MOPOINKH). KepamMuueckne KOMITO3UIIHOHHBIE —MaTepHaIbl.
['uOpuIHBIC KOMITO3UIIMOHHBIC MaTCPHAIBI.

DKOHOMHYECKH 00OCHOBAaHHBIM BHIOOP MAaTEPUAJIOB JIJI1 KOHKPETHBIX IICIICH.

Br100p KOHCTPYKIIMOHHBIX MAaTEpPUAIOB JIJIi KOHKPETHOI'O TEXHOJOTHUECKOro IpoIiecca.
Kpurepuu u anroputm BbIOOpa KOHCTPYKIIMOHHBIX MATEPUAIOB. DKOJOTUYECKHE AaCIIEKTHI
MaTepHaNOBEICHUS U 3aIUThl METAJUIOB OT KOPPO3HH.

4. O0beM y4eOHOH JUCHHUILIMHBI

Bunbt yueOHO pabOThI B 3auerHBIX B akamem.
eIMHUIIAX qacax
Oo0mas TPyA0eMKOCTh TUCHHUILJIMHBI 10 Y4eOHOMY MJIaAHY 3,0 108
AYAUTOPHBIE 3aHATHUS: 1,33 48
Jlexru (JIek) 0,89 32
[Mpaktuyeckue 3ausatus (I13) 0,44 16
CamocrosiTesibHas padora (CP): 1,67 60
Bu koHTpoIs: 3a4eT / IK3aMeH 0,0 3ayer

AHHOTaNuUA padoyeil MPOrpaMmbl AUCHUNIMHBI
«Crangapruzanus u ceprupukanus» (b1.5.18)

1. Heap AUCHMIUIMHBI. TPUOOPETECHUE CTYACHTAMHU 3HAHUM MO OCHOBAM METPOJIOTHH,
CTaHIAPTHU3AIUH, CEPTUPUKAIIUU U YIIPABICHUS KAYECTBOM.

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

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

- CIMIOCOOHOCTHIO TPUMEHSTH 0a30BbIC 3HAHMUSI MAaTEMAaTHYECKHX U €CTECTBEHHOHAYUHBIX
JTUCIUTIINH, JUCHUIUIMH OO0Ienpo(ecCHOHaIbHOTO IMKJIa B 00beMe HEOoOXOAUMOM B
npo(ecCHOHANBHOM  JCSITENPHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAyK,
pa3paboTaHHBIX B HHUX IIOJXOJOB, METOJOB W PE3yJbTaTOB MaTEMaTHYECKOTO aHaliu3a |
MOJICITUPOBAHHS, TCOPETUICCKOTO M dKCIiepuMeHTaibHoro uccienoanus (OIMK-1);

- CHOCOOHOCTBIO TPUMEHSTh HABBIKM HCIOJb30BAaHUS TMPUHIUAIOB M METOJUK
KOMIUICKCHBIX HCCJICIOBAaHUM, WCIBITAHUNA W JUATHOCTHKH HW3JCIHA W3 HAHOMAaTepHAJlOB U
MPOIIECCOB MX TPOU3BOJACTBA, 00pabOTKM u MoAWUKAIMU, BKIIOYas CTaHIApPTHBIC U
ceprudukanronbie ucnbiranus ([1K-3);
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- CIOCOOHOCTBIO TIPHMEHSTh HAaBBIKM WCIOJB30BaHUs (110J] PYKOBOJICTBOM) METOJIOB
MOJIEJIUPOBAHUS, OLIEHKH, NMPOTHO3UPOBAHUSA U ONTHUMH3AIMN TEXHOJIOTUYECKUX MPOIIECCOB U
CBOMCTB HAHOMAaTEpPHUAJIOB, CTAaHIAPTH3ALNH U cepTuuKauy Matepuaios u mporeccos ([1K-4);

- CHOCOOHOCTHIO MPHUMEHATH HABBIKM KCIIOIb30BAHMS TEXHOJOTHYECKHUX OIepaluii,
000pyI0BaHUs, HOPMAaTUBHBIX U METOAMUYECKUX MATEPHAJIOB IO TEXHOJIOIMYECKOH MOJATrOTOBKE
MIPOM3BOJICTBA, KAYECTBY, CTAHJAPTU3ALNU U CePTU(UKAIIMM OCHOBHBIX TUIIOB HAHOMATEpUAJIOB
Y HaHOCHCTEM HEOPraHWYEeCKOW M OpPraHu4ecKOW NMpUpobl (TBEPIBIX, KUIKHUX, ree00pa3HbIX,
a’3p030JIbHBIX ), BKJIFOYAsi HAHOMJICHKA W HAHOCTPYKTYPHPOBAHHBIC TIOKPBITHS, & TAKXKe M3IeIUi
Ha UX OCHOBE M NPOIIECCOB MOJYYECHHUS C BJIEMEHTAMH HKOHOMHUYECKOTO aHajHh3a U YyYeTOM
MpaBWJI TEXHUKH OE€30MACHOCTH, MPOU3BOJCTBEHHOW CaHUTApUH, MOKAPHOU OE€30MacHOCTH U
HOpM oxpanbl Tpyza ([1K-6).

3. KpaTkoe cogepskaHue JUCHHUILINHBI

1. Beenenue
[Ipenmer metposioruu, cTanmapTuzanuu U ceprudukanuu. Kpatkue ncropudyeckue cBeleHUS.
3amauu ¥ MECTO Kypca B ITOATOTOBKE 0aKanaBpa TEXHUYECKUX HAYK.

2. OCHOBBI METPOJIOTUH
Mertponorus - Hayka 00 u3MepeHusx. Poib 1 3HaYeHne U3MEPUTEIbHON TEXHUKH U METPOJIOTHH
B TOBBIIIEHUM KauecTBa MpoAyKHuu. OCHOBHbIE TOHATHS B O00JAaCTH METPOJIOTHHU.
Knaccudukanus usmepenuit. OCHOBHBIC (H3MUECKUE BEIMYMHBI, M3MEpSEMbIE B XHUMHUU H
XUMHYEeCKOW TexHojoruu. CpencrBa W3MepeHM W UX BHUAbL. [lorpemHoct u3MepeHUM.
[IpaBoBbIE OCHOBBI METPOJIOTMYECKON JeATeAbHOCTH. (OTBETCTBEHHOCTh 3a HapyllIeHHUE
3aKOHOJATEIbCTBA IO  MeTpojoruu. l'ocymapcTBeHHas — MeTpoJiorMueckas  Ciryxoa.
MexnyHapoaHasi METPOJIOTHs.

3. Cranaapruzanus
CymHOCTh CTaHIApTU3aMM M ee poilb B obecneueHHH 3(PPEKTUBHON XO03SHCTBEHHOU
nestenbHOCTH. OCHOBHBIE TOHSTHS M OINpeAeieHuss B o0jacTu cTaHAapTu3auuud. MeToJsl
cTanmapTu3auu. HopmaTtuBHBIE JOKYMEHTHI 1Mo craHaapTu3anuu. Cranmaptuzanus B PO.
I'ocymapcrBennas cucrema crangaprusanuu (I'CC).

Crangaprusanus B pa3nudHbix obnactsax. Ctanaaptusanus u 3xonorus. CTaHgapTU3anus yCIuyr.
CrangapTuzanys B XUMHUUECKON MPOMBIIUIEHHOCTH. MeXIyHapoAHas CTaHAapTU3aLHU.

4. OcHOBBI yIpaBiI€HUS Ka4ECTBOM

[lenu u 3agaun ynpaBiaeHUs] KAYECTBOM B YCIOBHUSIX PHIHOYHON SKOHOMHUKH. OCHOBHBIE TIOHATHUS
U OlpeleNieHuss B 00JacTH yImpaBieHHs KauecTBOM. KadecTBO M KOHKYPEHTHOCIOCOOHOCTH
OPOAYKIIMH. DKOHOMUYECKHE MPOOIeMbl KauecTBa.
VYupasnenue kauectBoM B Poccuiickoit @enepanyn. KoHTposib kKayecTBa U €ro pa3sHOBUIHOCTH.
Bocemb mnpuHIMNOB MeHemKMeHTa KauecTBa. CTaTHCTUYECKHME METONbI, HCIOJb3yeMbIe B
yIpaBJIEHUN KAueCTBOM. YIIpaBlieHHE KadyeCTBOM B XHUMHYECKOM IMPOMBIIUIEHHOCTH.
VYmpaBieHne KadecTBOM Ha MeXAyHapoAHOM ypoBHe. CraHgapTu3auus W yIpaBlIeHHE
Ka4eCTBOM.

5. Ceprudukanms
OcHoBHBIE 3amaud cepTUdUKanuu, TepMHHbI M TOHATHSA. OOs3aTenpHas U JOOPOBOJIbHAS
ceprudukamnus. Posb ceprudukaum B 00eCieueHn Ka4ecTBa MPOIYKIIUN U YCIIYT.

OcHoBHBIE TpUHIUNBI cepTUdUKanuu. [lopsmok W TpaBWiIa MPOBEACHUS CepTU(UKANNN
npoaykuuu. Oprassl o ceptudukanuu npoaykuu. Mceneitarensusie sadoparopun. CucteMsl U
cxembl cepTudukanuu. CucTeMa aKKpeOUTAllMH UCHBITATENBHBIX JiabopaTopuil. 3HaK
COOTBETCTBHUS.

[IpaBoBeie ocHOBBI cepTuduranuu B Poccun. Ceprudukanuss Ha MEXIYHApOIHOM YpOBHE.
Ceprudukanus cucteM odecrieueHns kKauecTBa. JKojoruyeckas ceprudukanus. Cepruduxanus
IPOAYKIMH B 00JaCTH XUMUYECKOH TEXHOJIOTHH.

4. O0beM y4eOHOH JUCIHIIMHBI

Bunast yueOHoI paboThI B 3auetnpix | B akagem.
eIMHHLIAX qacax

46




O0uIast TPy10eMKOCTh THCHHILUIMHBI 10 Y4eOHOMY IUIAHY 2,0 72
AYIUTOpPHBIE 3aHATHUS: 0,89 32
Jlexrn (JIek) 0,44 16
Ipaktuueckue 3ansarus (113) 0,45 16
CamocrosiTesbHas padora (CP): 1,11 40
Bua koHTpoas: 3auet / 3K3amMeH 0,0 3auer

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«Kommno3unuonubie matepuaini» (b1.5.19)

1. Heap AUCHUNMIHHBI. 03HAKOMUTH CTYIACHTOB C OCHOBHBIMU THUIIAMH COBPEMEHHBIX
KOMIO3UIIMOHHBIX MaTEPUAJIOB, UX GU3NKO-XUMUYECKUMHU CBOMCTBAMH U METO/IaMH MOJTy4EHus,
MOKA3aTh NMEPCIIEKTUBHBIC HAPABIICHUS PAa3BUTHsI KOMIIO3UIIMOHHBIX MaTEPHAJIOB.

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

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

- CIIOCOOHOCTBIO MPUMEHATH 0a30BbIe 3HAHMSI MATEMAaTHYECKUX U €CTECTBEHHOHAYUHBIX
JTUCIUTIINH, JUCHUIUIMH OO0IenpodecCHOHaTbHOTO IMKJIa B 00beMe HeOoOXOAUMOM B
npo(ecCHOHANBHOM  JCSITENPHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAYK,
pa3paboTaHHBIX B HHUX IMOJXOAOB, METOJAOB M pPE3yJbTaTOB MaTeMaTHUYECKOro aHajau3a H
MOJICITUPOBAHHSI, TCOPETUICCKOT0 M IKCIiepuMeHTaibHoro uccienoanus (OIMK-1);

- COCOOHOCTHIO MPUMEHSITh OCHOBBI METO/IOB HCCIIEIOBAHUS, aHA/IM3a, TUArHOCTUKU U
MOJICJINPOBAHUsl CBOMCTB HAaHOMATEPUAJIOB M HAHOCUCTEM HEOPIaHMYECKOM M OPraHUYeCKOU
IPUPOJIBI, B TBEPAOM, KUIKOM, TeJIe00pa3HOM, a3pPO30JIbHOM COCTOSIHUH, BKJIIOYasi HAHOIICHKU
¥ HaHOCTPYKTYPHPOBAHHBIC MOKPBITHS, BHYTPEHHUE U BHEIIHWE TPAHUIIBI paznena ¢a3, a Takxke
(GHU3NUIECKUX U XUMHUIECKHX MPOIECCOB B HUX WK ¢ X ydactueMm (OITK-3);

- CIOCOOHOCTBIO HCIOJIB30BAaTh COBPEMEHHBIE WH(GOPMAIMOHHO-KOMMYHUKAIIMOHHBIC
TEXHOJIOTHH, TrJ00aibHble HMHGOPMAIMOHHBIE pECypChl B  HAyYHO-HCCIEI0BaTENIbCKON
NESTENIbHOCTH B O0JIACTH MaTepUaiOBEICHUS W TEXHOJOTUU HAHOMATEPUAIOB W HAHOCHCTEM
(TIIK-1);

- CHOCOOHOCTBIO TPHUMEHSITh OCHOBHBIC THIIBI HAHOMATEPHAIIOB W HAHOCHCTEM
HEOPraHUYeCKON (METAJUIMYECKUX W HEMETAUTMYECKHX) M OpPraHUYecKod (MOJUMEPHBIX |
YIJICPOJHBIX) TpUPOABl  (TBEPIBIX, IJKUAKHX, TIellc00pa3HbIX, a3pPO30JIbHBIX), BKIIOYAs
HAHOIUJIEHKW M HAaHOCTPYKTYPHUPOBAaHHBIE MOKPBITHS, I PELISHUS MPOU3BOJICTBEHHBIX 3ajad,
BJIQJICHHEM HaBBIKAMU BBIOOpA STUX MATEPUANOB [JIS 3aJaHHBIX YCIOBUH SKCILTyaTallud ¢
y4eToM TpeOOBaHUIl TEXHOJIOTMYHOCTH, 3KOHOMHYHOCTH, HAJIEKHOCTH U JIOJTOBEYHOCTH,
9KOJIOTHYECKUX mociencTBuil ux npumenenus ([1K-5).

3Hamy:

- OCHOBHBIE THITHl KOMIIO3UIIHOHHBIX MAaTEPUAJIOB,;

- (pu3UKO-XMMHUYECKHE OCHOBBI CO3/IaHUS KOMITO3UIIMOHHBIX MaTEpUaJIOB;

- OCHOBHBIC XapaKTEPUCTHKH M CBOMCTBA KOMIO3UIIMOHHBIX MAaTEPHAIIOB Pa3IUIHOTO
Ha3Ha4YeHMUS,

ymemsy:

- BBIOMPATh KOMIIO3UIIMOHHBIE MaTEePHUAIIbI /ISl KOHKPETHBIX 1IeeH;

enademy:

HaBbIKAMHU aHallM3a HAyYHO-TEXHMYECKON JuTepaTypbl B 00JACTH KOMITO3UIIMOHHBIX
MaTepuasoB;

METOJIaMU  TNPEACTaBICHUS JIUTEPATYpHBIX M OKCHEPUMEHTAJIbHBIX CBEACHHUH O
CBOMCTBaX, METOJIaX MOJYYCHHS M OOJACTAX MPUMEHEHUS HAHOMATEPUAIOB U HAHOCTPYKTYpP B
BUJE pedeparoB, OTYETOB, AOKIIAI0B U MPE3CHTALIUM.

3. KpaTkoe coaep:xkaHue TUCHUTLIUHBI
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1. Obmas xapakTepuCcTHKa KOMIIO3UIIMOHHBIX MaTepuaioB. B3aumonelicTBre MaTpUIIBI U
HAIOJTHUTEIS.

2. JlucriepcHO-yMpOYEHHBIE, CIIOUCTHIC, BOJIOKHUCTHIE KOMIIO3UITMOHHBIC MaTEPHAITIBI.

3. Komno3uiimonHsie MaTepraibl HA METAJUTHYECKON M HEMETAIITHIECKON OCHOBE.

4. CAII (crieueHHbIC AIFOMUHHUEBBIC TIOPOLIIKH).

5. Kepamuueckue KOMITO3UIIMOHHBIE MAaTEPHAIIHI.

6. 'nubpuHbIe KOMIIO3ULMOHHBIE MaTEPHAIIBI.

7. HaHOKOMIO3UTHEI, UX 0COOEHHOCTH. OCHOBHBIE THUITHI HAHOKOMITO3UTOB,
MEPCIIEKTHBHBIX JIJISl MPAKTUYECKOTO HCIIOIh30BAHMS B HACTOSIIIEE BPEMSI.

4. O0beM y4eOHOH JUCIHIJIMHBI

Bunbr yueOHOM paboThI B 3ayerHBIX B akazmem.
CANHUIIax qacax
Oo6mas TpyA0eMKOCTh TUCHHILJIMHBI 0 Y4e0HOMY IJIaHy 3,0 108
AYIUTOpPHBIE 3aHATHUS: 0,89 32
Jlexrn (JIek) 0,44 16
IMpaktuueckue 3ansarus (I13) 0,45 16
CamocrosiTesbHas padora (CP): 2,11 76
Buja koHTpoas: 3aueT / 3K3aMeH 0,0 3auer ¢
OLICHKOM

AHHOTan U padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«OU3NKO-XMMHSA HAHOCTPYKTYpHPOBaHHBIX MaTepuaios» (b1.5.20)

1. Heap MMCHUTLUIMHBI. 00yYCHHUE CTYACHTOB (U3UKO-XUMHUYSCKUM 3aKOHOMEPHOCTSIM
(opMHpPOBaHUST HAHOCTPYKTYPUPOBAHHBIX MAaTEPUAIOB, 03HAKOMIICHHE CTYJACHTOB C OCHOBHBIMHU
KJIacCaMU HAHOYACTHIl U HAHOMATEPHUAJIOB, MX (U3UKO-XMMHUYCCKUMH CBOMCTBAMH, a TaKXe CO
CJIO)KUBIIMMHUCS ¥ TIEPCTIEKTUBHBIMU OOJIACTSIMH MTPUMEHEHHSI HAHOMATEPHAIIOB.

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

Obnadoams cnenyromumu oouiekynbTypusiMu (OK), oGmienpodeccuonansusiMu (OITK)
u npodeccuonanpubiMu (ITK) koMIeTeHIUAMI:

- CIOCOOHOCTRIO K CaMOOpranu3aiuu u camooopaszosanuto (OK-5);

- CIOCOOHOCTBIO K KYJIBTYPHOMY MBINIJIEHUIO, K O0OOIIEHUIO, aHAJIU3y, BOCIPHUATHIO
uH(pOpMaIIK, MOCTAaHOBKE LIEJIU U BBIOOPY myTeit ee noctmkenus (OK-9);

- CITOCOOHOCTBIO MPUMEHSATH 0a30BbIC 3HAHUS MaTEMATHYCCKHX U €CTECTBCHHOHAYUHBIX
TUCIUIUIAH, JUCIHUIUTAH 00menpodecCHoHaIbHOr0 IMKIa B 00beMe HeoOXOIWMOM B
npopEeCCHOHATPHON  JICATENBHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAayK,
pa3pabOTaHHBIX B HHUX IOAXOJO0B, METOJOB M PE3yJIbTaTOB MAaTEMaTHUYECKOI'O aHaliu3a |
MOJICITUPOBAHHKS, TCOPETUIECKOTO M SKCIIepuMeHTaibHoro uccienoanus (OITK-1);

- CITIOCOOHOCTBIO MPUMEHSATh OCHOBBI METOJIOB HMCCIICIOBAHUS, aHAIM3a, TUATHOCTUKU U
MOJICTTUPOBAHUSI CBOMCTB HAaHOMATEpPUAIOB M HAHOCHCTEM HEOPraHWYECKOM M OpraHuYecKoil
NPUPOJIbI, B TBEPJIOM, JKUIAKOM, T'eJICOOPa3HOM, a3PO30JIbHOM COCTOSTHHH, BKJIFOUasi HAHOTUICHKU
¥ HAaHOCTPYKTYPHUPOBAaHHBIC MOKPHITHS, BHYTPCHHUE U BHEIIHUE TPAHUIIBI pa3zena (a3, a TaKkxkKe
(GU3NUECKUX U XUMUYECKUX MPOIECCOB B HUX WK ¢ UX ydactueM (OITK-3);

- CIIOCOOHOCTBIO HCITOJIb30BaTh COBPEMEHHBIE HH(OPMAIMOHHO-KOMMYHUKAITIOHHBIC
TEXHOJIOTUH, TJI00aNbHbIe WH(GOPMAIIMOHHBIE PECYpPChl B HAYYHO-HUCCIICAOBATEIIBLCKOM
NeSITETbHOCTH B OOJIACTH MaTEPHaJOBEACHUS W TEXHOJIOTUM HAHOMATEPHAJIOB M HAaHOCHUCTEM
(TIK-1);

- CHOCOOHOCTBIO HCITONIb30BaTh Ha MPAKTHKE COBPEMEHHBIC TPEJICTABICHUS HAYK O
CBOWCTBAaX BEIECCTB U MAaTEPUAJIOB MPHU MEPEXO0JIC UX B HAHOPA3MEPHOE COCTOSIHUE (HOJIb, OJTHO
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U JIByXMEpHOE), O BIMSHUHM pa3Mepa Ha CBOWMCTBA BEUICCTB M MaTEpPHaJOB, B3aMMOJCHCTBUU
HaHOMATEPHAJIOB U HAHOCHCTEM ¢ OKpyskarorei cpemoit (ITK-2);

- CIIOCOOHOCTBIO TPUMEHATH OCHOBHBIC THIIBI HAHOMATEPHUAJIOB W HAHOCHUCTEM
HEOPraHWYeCKol (METAJUIMYECKUX W HEMETAUTMYECKHX) M OpPraHUYecKod (MOJUMEPHBIX |
YIJIEPOIHBIX) TPHPOABI  (TBEPABIX, IKHIKUX, TIeJICOOpa3HbIX, a’pO30JIbHBIX), BKIOYAs
HAaHOIUIEHKH U HAaHOCTPYKTYPHUPOBAHHBIE MOKPBITHUS, JJI PEIICHHs MPOU3BOJCTBEHHBIX 3a7ad,
BJIaJICHUEM HaBBIKAMHM BBIOOpAa 3THUX MAaTEpUANOB Ui 3aJaHHBIX YCIOBHH OSKCIUTyaTallud ¢
yuyeToM TpeOOBaHUIl TEXHOJIOTMYHOCTH, 3KOHOMHYHOCTH, HAJIeKHOCTH U JIOJTOBEYHOCTH,
9KOJIOTHYECKUX mociencTBuil ux npumenenus ([1K-5);

3Hamb.

- OCHOBHbIC THIIBI HAaHOMATEPHAJIOB M HAHOCTPYKTYP, MX OCHOBHBIC (PH3HUECKUE U
XUMHUYECKHE CBOMCTBA U OCHOBHBIE CIIOCOOBI UX MOTyYEHUS,

- OCHOBHBIE MEPCIIEKTUBHbIE 00JaCTH MPUMEHEHUS Pa3IMUHBIX BHIOB HAHOMATEPUAJIOB,;

ymemy:

- BBIOMpaTh HEOOXOAMMbIE BH/IbI HAHOMATEPUAIOB U HAHOCTPYKTYD;

- BUJETh IMEPCIEKTHUBbl BO3MOXHOTO IPUMEHEHHsS HOBBIX HAHOMAaTEpHAIOB U
HAHOCHUCTEM,;

— OpHEHTHPOBATbCA B JIUTEpaType, MOCBAIICHHOM pa3IMYyHbIM HaHOMAaTepuagaM |
HAaHOCTPYKTYpam;

enadems:

- METOJaMM INPEICTaBJICHUS JINTEPATYPHBIX M JKCIEPUMEHTAIbHBIX CBEICHUH O
CBOICTBax, METOJIaX MOJIY4YEHHs] M O0JACTAX MPUMEHEHUS HaHOMAaTepUaloB U HaHOCTPYKTYp B
BUze pepepaTtoB, OTUETOB, TOKIA0B U MPE3CHTALUH.

3. KpaTkoe coaep:kaHue TUCHUTIIUHBI

Beenenne. OcCHOBHBIC MOHATHS 0 HAHOMAaTEpPHAJIAaX M HAHOTEXHOJIOrHHM. YTo Takoe
«ga"o». Omnpenenenne HaHOoOBekTa. OmpeneneHre HAHOTEXHOJOTHH. OCHOBHBIC MPUYHHBI
0co0BbIX CcBOMCTB HaHOOOBEKTOB. Pasmepnbiii »dpdexr. Hanomarepuansl. Pa3Butue Hayku o
HAaHOCTPYKTypax M HaHoMmarepuanax. OcoOble CBOICTBa HaHOMaTepHayioB. HaHOoTeXxHOJIOTHS.
3aauy ¥ BO3MOKHOCTH HAHOTEXHOJIOTMH HA COBPEMEHHOM JTarle.

OO0mue cBoiicTBa W TUNbl HaHO00beKTOB. Kiaccudukamus HaHOOOBEKTOB.
HaHo0OBEKTHI B TBEPIOM BEILECTBE, B )KUIKOCTAX U razax. OcoOble pu3niyeckue U XUMHUECKUE
CBOICTBa HAHOOOBEKTOB M HAHOCTPYKTYpPUPOBAHHBIX cHCTeM. OCHOBHBIE 3aKOHOMEPHOCTU
U3MEHEHHs CBOWMCTB HaHoMmarepuaioB. I'panunbl pasgena ¢as3. Pomp mexdasHbIX rpaHuil B
(GbOopMHpPOBaHUHM CBOWCTB HAHOMATEPUAJIOB. 3aBUCHUMOCTH CBOWMCTB OT pa3Mepa 4YacTHII.
DJNeKTpoHHbIE CBoOiicTBa HaHO4acTHI. (OCOOCHHOCTH TEPMOJAWHAMHKH HaHOOOBEKTOB.
KBasupaBHOBecHE B HaHOCHUCTEMax. Y CTOWYMBOCTh HAHOOOBEKTOB. KuHETHMKa mpolieccoB B
HaHocucTeMax. PDusnyeckue, XMMHUYECKHE CBOMCTBA HAHOOOBEKTOB: HAHOYACTHUI], HAHOTPYOOK
¥ HaHOIIPOBOJIOK, aMOP(HBIX HEOPraHMYECKUX HAHOCTPYKTYp. PpakTaiibl B ONUCAHUHN CBOWCTB
HaHOMAaTEepHaJIOB.

OcHOBHBIE THINBI HAHOCTPYKTYP B  JJIeKTpoHUKe. [lomynpoBoAHUKOBBIE
HAaHOCTPYKTYpPBI: KBAaHTOBBIE€ SIMbl, HUTH W TOYKU. McKkyccTBeHHBIM aToMm, KBaHTOBBIE TOYKH.
[Tomyyenue kBaHTOBBIX Touek. JIutorpadus. KBaHToBBII J1a3ep.

Ilopomikn ¥ o0beMHBIE HAHOCTPYKTYPHbIe MAaTepHAJbl. YJIbTPaJUCIEPCHBIE
matepuansl.  Knaccudukamuss — mopomkoB.  Meroapl — MOJIy4eHUS  HAHOMOPOIIKOB.
KoHconnaupoBanHele HaHoMmaTepuaibl. [loBeneHue HaHOUYacTHI IpHU CcHeKaHUM. MeToasl
nojiyueHus: OOBEMHBIX HAHOCTPYKTYPHBIX MaTepuaioB. VIHTEHCHMBHas IJIacTU4ecKas
nedopmanusi. CBOWCTBAa HAHOCTPYKTYP, MOJIYUYEHHBIX PA3INYHBIMU METOJAMHU.

Yriepoanble HaHOMAaTepHuaJIbl. DyJuIepeHbl, YIiepoaHble HAHOTPYOKH U HAHOBOJIOKHA,
OynnepeHsl U ux cBoicTBa. OTKpbITHE HAaHOTPYOOK. HaHOTpyOKM M HaHOBOJOKHA. OCHOBHBIE
OyTH TOJy4YeHHs] HAaHOTPYOOK U HAHOBOJOKOH. PDui3nueckue M XHUMHUYECKHE CBOMCTBA
HaHOOOBEKTOB: HAHOYACTUL, (y/UIEpEHOB, HAHOTPYOOK, HAHOBOJIOKOH. OOmactu uX
MIPUMEHEHUS.
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Kaacrepsl. Omnpenenenune. Bunael  knactrepoB.  MHorosiiepHble  KOMIUIEKCHBIE
coenuHeHUs. Monekynsapabsle kiactepbl. Kiacreprsie Marepuanbl. OcoOble  CBOMCTBa
kjaactepoB. Heyrneponnele TyOymisipHble HAHOCTPYKTYphl. Kiacrtepbl — Kak 3J€MEHTHI
HaHOPa3MEPHBIX 0OBEKTOB.

HaHocTpyKkTypbl B JKMAKOCTAX. MHILEUIBI, MHUKPOSIMYJbCHUU, HAHOAMCIEPCHUM.
HanoctpykrypupoBanHnele renu. Kmactepsl B pactBopax. KosuiomaHble 4acTHIbI METaUIOB.
MarnutHble kKuUAKOCTH. HaHocTpykTypupoBaHHble cTeksa. DU3HMYECKHE U XUMUYECKHE
CBOMCTBA TOHKHUX IUICHOK M ITOBEPXHOCTHBIX CJIOEB, MULEIUIIPHBIX CHCTEM M MUKPOAMYJIbCHH,
JKUJIKUX KPUCTAJUIOB, a3p030JIEH, 30JI€H, TeIEH.

HanocTpykTypHBI€ IUVICHKH, NOKPBITHS " NOBEPXHOCTHBIE CJIOH.
HanoctpykTrypupoBannblie nokpbiTHsi. Komnosutneie nokpeitus. Ilnenku Jlenrmropa-biaomxerr.
Metoa MOJEKYISIPHOTO HACIauBaHUS.

ITopucrtelie Tena Ou3NUECKue U XUMUYECKHE CBOMCTBA HAHOOOBEKTOB - HAHOIIOPUCTHIX
TeJ, MOJIEKYISpHBIX cUT. HOMeHknaTypa pasmepos nop.

Mem0Opanbl. MemOpannsbie nporuecchl. Kimaccudukarus memOpan. MonekynspHbIe CHTA.
TpekoBble MeMmOpanbl. Vcmonb3oBaHHME TpPEKOBBIX MeMOpaH, Kak MaTpullbl A CHHTE3a
HAHOCTPYKTYD.

CynpamosiekyJsipable aHcamM0aud. MoJekymsipHOe pacno3HaBaHue, HWHGOpMAIHs,
KOMIUIEMEHTapHOCTh.  [Ipomeccl  mepeHoca ¢ HoOcHUTENsIMU.  MoJleKylsipHble U
CyInpaMoJieKyJspHble ycTpoicTBa. CaMocOopka M caMOOpraHu3alus 3amporpaMMHUPOBAHHBIX
CYNpaMOJIEKYJISIPHBIX CUCTEM.

AcceMOJiepbl U MOJIEKYJISIpHbIEe MalIdHbI. HaHOMeXxaHWYecKHe W HAHOXJIEKTPOHHBIE
ycTpoicTBa. AcceMOiepsl 1 MOJIEKY IS PHbIC MAIIUHBI.

HanooObekThl B oOKpy:xKawieid cpene. Ilpupomasie HaHOOOBEKTHL. <«HepHbIe
Kypuiabmuku». IIlynrur. Ponp HaHOwacTMIl B TpaHCTPAaHMYHOM IEPEHOCE XUMHYECKHX
3JIEMEHTOB B OKPY’KaIOIIEH cpee.

3axiouenue. CIOXUBIINECS U MEPCIIEKTUBHBIC 001aCTH MPUMEHEHHUST HAHOMATEpUaIoB
B Pa3IMYHBIX OTpacisix MpOMbIIUIEHHOCTH. I[lepcrekTuBbl U TpoOIEMBI HCHOJB30BAHUS
HaHOMAaTEPHAaJIOB U HAHOTEXHOJIOTHU B PA3IUYHBIX 00JIACTSX.

4. O0beM y4eOHOH JUCHHIJIMHBI

Bunast yueOHoI paboThI B 3auetHpix | B akagem.
eIMHUIIAX qacax
O0mas TPyA0eMKOCTh JMCHHMILJIMHBI 10 Y4eOHOMY IIAHY 7,0 252
AYAUTOPHBbIE 3aHATHS: 3,11 112
Jlexrmn (JIek) 0,89 32
Ipaktuueckue 3ansarus (I13) 0,44 16
JlaGopaTopHbie pabOTHI 1,78 64
CamocrosiTesibHast padora (CP): 2,89 104
Buj KoHTpoIs: 3a4eT / 3K3aMeH 1,0 IK3aMeH
(36)

4.4.2. IucuMNJIMHbI BADHATHBHOM YacTH (00s13aTe/IbHbIE TUCIIUTLIMHBI)

AHHOTanuA padoyeil MpOrpaMmbl AUCHUNIHMHBI
Teopusi BeposiTHOCTel 1 MaTemaTH4eckasi cratucTtuka (b1.B.O/1.1)

1. Heab aucHUNIMHBI - GOPMHUPOBAHUE Yy CTYACHTOB CHCTEMbl OCHOBHBIX IMOHSITHH,
HCIIOJIB3YCMbBIX [JIA MOCTPOCHHUA BAXXHEUINNX MAaTEMaTHYECKHUX MO,Z[GHGfl, n yYMCHUA
UCIIOJIb30BaTh MAaTEMAaTUYECKUE METObI JJIsl OMMCAHUS Pa3IMYHbIX MTPOIECCOB.

2. B pe3yabTare wu3yYyeHHs IUCHMUIUVIMHBI O00y4YyalUIWiicsi MO mporpamme
0akaJiaBpUaTa J0JIKeH:
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Obnaoams cnenyromumu oouiekynbTypubiMu (OK), oGmienpodeccuonansusiMu (OITK)
u npodeccuonanpubivu (ITK) koMmeTeHITUAMI:

- CIMOCOOHOCTHIO TPUMEHSATh 0a30BbIC 3HAHHUSI MAaTEMAaTHYECKUX U €CTECTBEHHOHAYUHBIX
JTUCIUTIINH, JUCHUIUIMH OO0IenpodecCHOHaIbHOTO IMKJIa B 00beMe HEOoOXOAUMOM B
npo(ecCHOHANBHOM  JESITENFHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAYK,
pa3paboTaHHBIX B HHUX MOJXOAOB, METOJAOB M pPE3yJbTaTOB MaTeMaTHUYECKOro aHajau3a H
MOJICITUPOBAHHSI, TCOPETUUCCKOTO M IKCIiepuMeHTaibHoro uccienoanus (OIMK-1);

- COCOOHOCTBIO MPUMEHSITh OCHOBBI METO/IOB HCCIIEIOBAHUS, aHAlIM3a, TUArHOCTUKU U
MOJICJIMPOBAHUsl CBOMCTB HAaHOMATEPUAJIOB M HAHOCUCTEM HEOPIaHMYECKOM M OPraHUYECKOU
IPUPOJIBI, B TBEPAOM, KUIKOM, TeIe00pa3HOM, a3pO30JIbHOM COCTOSIHUH, BKJIIOYasi HAHOIICHKU
¥ HaHOCTPYKTYPHPOBAHHBIC MOKPHITHS, BHYTPEHHUE U BHEIIHUE TPAHUIIBI paznena ¢a3, a Takxke
(GHU3NUIECKUX U XUMHUYIECKHX MPOIECCOB B HUX WK ¢ X ydactuem (OITK-3);

- COCOOHOCTBIO MPUMEHSITh HaBBIKM COOpa NaHHBIX, U3YYCHHUS, aHAIH3a U 0000IIeHus
HAy4YHO-TEXHUUYECKON MH(OpMALMK M0 TeMaTUKE UCCIIEIOBAHUS, Pa3pabOTKU U MCIOJIb30BaHUS
TEXHUYECKOM JIOKYMEHTAllMM, OCHOBHBIX HOPMATHBHBIX JOKYMEHTOB IO BOIPOCaM
MHTEJJIEKTYaJIbHOM COOCTBEHHOCTH, MOJATOTOBKU JTOKYMEHTOB K MAaTEHTOBAHUIO, O(hOpMIIEHUIO
Hoy-xay (OIIK-4).

3Hamb.

OCHOBBI TEOPUH BEPOSATHOCTEW U MATEMATUYECKOW CTATUCTUKU;

MaTeMaTHYeCKUE TEOPUH U METOJBI, JIEXKAIIUE B OCHOBE IMOCTPOCHHUS MATEMaTHYECKUX
MOJCIICH;

OCHOBBI IPUMEHEHHNS MATEMATHYECKUX MOJIENEN U METOIOB.

ymemn:

BBIOMpATh MaTeMaTUYECKUE METObI, IPUTOHBIE JJIs PELIeHUs] KOHKPETHOH 3aauu;

WCII0JIb30BaTh MaTEeMAaTHUYECKUE MOHATHS, METOJbl U MOJIETH ISl OMIMCAHUS Pa3IUYHBIX
IIPOLIECCOB;

BBISIBJIATH MaTeMaTUYEeCKHE 3aKOHOMEPHOCTH, JIEKAIME B OCHOBE KOHKPETHBIX
IIPOILIECCOB;

MCIOJIb30BaTh OCHOBHBIE METO/IbI CTATUCTUYECKOW 00pabOTKU JaHHBIX;

MIPUMEHATh MATEMATUYECKUE 3HAHNS HA MEKIUCLHUINIMHAPHOM YPOBHE.

enadems.

OCHOBaMHU (hyHIaMEHTAIbHBIX MAaTeMaTUYECKUX TEOpUHM M HaBbIKAMU HCIOJIb30BaHUS
MaTEeMaTUYECKOro armapara,

METOJaMH CTaTUCTHYECKON 00pabOoTKH HH(POPMAIIHH.

3. KpaTkoe coaep:xkaHue TUCHUTLIUHBI

1. Teopusi BeposiTHOCcTei. CaiyuaiiHble BeJITMHYUHBI U UX 3aKOHbI pacipe/e/ieHus.

[Mpenmer Teopun BeposTHOCTEH. CiydaitHbie cOOBITUS. [IPOTHBOMONIOKHBIE COOBITHS.
HezaBucumbie coObiTus. OTHocuTenbHast yacToTa. Kiaccuueckoe U TreoMeTpUiecKoe
ONpeNIeJICHUE BEPOSITHOCTU. OJIEMEHTApHAsh TEOpUsl BEPOATHOCTEH. MeETOo[bl BBIUUCICHUS
BeposiTHOCcTe. [IpocTpaHcTBO  snemeHTapHBIX  coObITHil. Kiaccudeckoe —ompeneneHue
BEPOSATHOCTH. AnreOpa  coObITHH: TeopeMbl O  BEPOSATHOCTH  CYMMBI  COOBITHIA,
MIPOTHBOIIOJIOKHBIX COOBITHH, CyMMa BEpPOSITHOCTEH HECOBMECTHBIX COOBITHH, 00pa3yrommx
MOJIHYIO TpynIy. AKCHOMAaTHYECKOE ONpeeieHUE BEpOATHOCTH. CTaTUCTUUYECKOE ONpeieTICHUE
BEPOSITHOCTH. Y CIOBHAsI BEPOSITHOCTb. T€0peMBl O BEPOSTHOCTH NMPOU3BEIACHUS 3aBUCUMBIX U
He3aBUCHMBIX coObITHil. [TomHast BeposTHOCTh. [loBTOpHBIE HcnbiTanus. Popmyna bepryim.
JloxanbHas 1 uHTETpaibHas Teopembl Myaspa-Jlannaca. @opmyna [lyaccona.

[lonsaTHe ciayyallHOM BeIWYMHBI. JIUCKPETHBIE U HENPEPBIBHBIC CIIyYalHBIC BEJIMYHHBL.
3aKoH pacmpeneneHus CiiydaiHoi BeauurHbl. DYHKIUS pacnpenesieHus], €€ CBOMCTBa, rpaduk.
[TnoTHOCTH pacrpenencHuss HENPEePHIBHON CIy4ailHON BEIMYMHBI (INIOTHOCTH BEPOSTHOCTH).
®opmyna Uil BEPOSITHOCTH TMOMNaAaHUsS HENPEPHIBHOM CIIy4YalHOW BEJIWYMHBI B JTaHHBIN
WHTEPBAJ, BHIPAKEHHBI Yepe3 TUIOTHOCTh BEPOSITHOCTH, T€OMETPHUYECKHA CMBICT (POPMYIIHL.
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bunomunanbHOe pacnpeznenenue, pacnpeneneHue IlyaccoHa, paBHOMEpHOE pacIpeleeHUE,
HOPMAJIBHOE pacrlpeieleHue, IKCIIOHEHIINAIbHOE paclpeielICHHE.

2.MaremMaTH4eCcKasl CTATHCTHKA.

[Ipenmer mMaTtemMarndeckoM  cTaTUCTHKH. (OCHOBHBIE 3aJadyd  MaTeMaTHYECKOM
cTaTuCTUKH. Bpibopounslii Metoz. Cratuctuyeckoe omucanue. Bpibopku. I'mctorpamma u
nonurod yactor. Craructudeckas (IMmupuyeckas) (QYHKIHs pacrpeieicHus. BriOopouHbie
XapakTEepUCTHUKH © uX pacnpeaeneHus. CocrosrenbHble, 3(PQPEKTHUBHBIE CMEIIEHHBIE H
HECMELICHHbIE OLICHKM MapaMeTpoB. CTaTHCTUYECKOE CpEelHee, CTATHCTHYECKas TUCIEpPCUs U
CTaTHUCTUYECKOE CPEAHEE KBAAPATUYHOE KaK TOUEUHBIE OLIEHKN HEU3BECTHBIX: MaTEMaTH4YECKOIO
0’KMJIaHMSI, TUCIIEPCUH, CPEAHETrO KBAJIPAaTUYHOIO OTKJIOHEHUs. JlOBepUTEIbHbIE MHTEPBAJIBI U
UHTEpBAJIbHBIE OIICHKH. JlOBEpUTENbHBIE OICHKHM HEM3BECTHOM BEPOATHOCTU MO OOJBIINM
BbIOOpKaM. JloBepuTenbHasi OleHKa MAaTEMaTUYECKOTO OKUAAHUS TIPU HEU3BECTHOU TUCIIEPCUHU.
JloBeputenbHas OLEHKAa CpEIHEro KBaJIpaTUYHOTO OTKJIOHEHHsA. TOuHbIE BBIOOPOYHBIE
pacnpenenenus: Creiogenta (t- pacmnpenenenune), ®dumepa-Cuenexopa (F-pacnpenencuue),
IInpcona (Xz-pacnpez[eneHHe). IIpoBepka CTaTUCTUYECKUX THUIIOTE3. MaTeMaTHU4eCKUe METO/bI
MIPOBEPKHU CTATUCTUYECKUX TUIIOTE3. DIEMEHTBI TEOPUH KOPPEIISILIIH.

4. O0beM y4eOHOH JUCHUILIMHBI

Bunbt yueOHO pabOThI B 3auerHBIX B akanmem.
eMHUIIAX Jacax
Oo0mas TpyA0eMKOCTh TUCHHUILJIMHBI 10 Y4eOHOMY MJIAHY 3,0 108
AYAUTOPHBIE 3aHATHUS: 1,33 48
Jlexruu (JIek) 0,44 16
[Mpaktuyeckue 3ausatus ([13) 0,89 32
CamocrosiTebHas padora (CP): 1,67 60
Buj KoHTpoIsA: 3a4eT / IK3aMeH 0,0 3auer

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«IIpaBoBenenue» (b1.B.0/1.2)

1. Heap AUCHMILUIMHBI. OBJIAJICHUE OCHOBAMH TIPABOBHIX 3HAHUU U (QopMHUpOBaHUE
MPABOBOM KYJIbTYpPbl aKTUBHOTO, 3aKOHOMOCITYLITHOTO IPaKIaHIHA.

2. B pe3yabTtare wu3yYyeHus IUCHMUIUVIMHBI O0y4YalUIWiicsi MO mporpamme
0akaJiaBpUaTa J0JIKeH:

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

- CHOCOOHOCTBIO HCIIONIB30BaTh OOIICTIPaBOBBIE 3HAHHUS B PAa3NUUYHBIX chepax
nesrenpaocT (OK-6);

- TOTOBHOCTBIO K pealu3aliyl IMpaB M COOIIOJCHUIO OOS3aHHOCTEH Tpa)<JIaHHWHA, K
IPaKIaHCKHU B3BEIICHHOMY U OTBeTCTBeHHOMY noBeeHuio (OK-20);

3HAmMb.

- OCHOBBI POCCHUWCKOHN TMPAaBOBOM CHUCTEMBI MU POCCHUUCKOIO 3aKOHOJATENILCTBA, OCHOBBI
opram3ani ¥ (QYHKIUOHHPOBAHHUS CyAEOHBIX W UWHBIX MPABONPUMEHUTEIBHBIX U
PaBOOXPAHUTENbHBIX OPIaHOB,;

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

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

- IpaBa 1 00S3aHHOCTH TPaKIaHUHA,

- OCHOBBI TPYJIOBOT'O 3aKOHOATEIHCTRA,

- OCHOBBI XO35IMICTBEHHOT'O I1PaBa,

- OCHOBHBIE HaIIPaBJICHUSI aHTUKOPPYNIIMOHHOMN AesiTeTbHOCTH B PD;
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ymemy:

- UCTOJIb30BaTh TUYECKHUE U MPABOBBIE HOPMBI, PETYJIMPYIOIINE OTHOLIEHUE YEI0BEKa K
YeNoBeKy, OOIIECTBY, OKpY)KaloLled cpene, HMCIONb30BaTh MpaBa W CBOOOJBI YElIOBEKa H
rpakAaHUHA MIPU pa3paboTKe COLUATIbHBIX MPOEKTOB;

- MCIOJIb30BaTh M COCTAaBJISITh HOPMATHUBHBIE U MPABOBBIE JOKYMEHTBI, OTHOCSIIUECS K
npodeccCuoHaNbHOM AESITeIbHOCTH, MPEANPUHIUMATh HEOOXOIMMbIE MEPBhl K BOCCTAaHOBIICHUIO
HapYILIEHHBIX MPaB;

- peaqu30BbIBaTh MpaBa M CBOOOJBI YENOBEKAa W Tpa)XIaHMHA B PA3JIMYHBIX cdepax
KU3HEJECATEIIBHOCTH;

81a0emsy.

- MpUEeMaMH, METOJaMU M HaBBIKAMH HCIOJb30BaHUSI MPABOBBIX 3HAHUI B Pa3IMYHBIX
chepax IeaTenTbHOCTH,

- MpUEMaMH, METO/IaM1 U HaBBIKAMH HCIIOJIH30BAHMS 00S3aHHOCTEH TpaXIaHNHA.

3. KpaTkoe cogep:kaHue TUCHUTIUHBI

Ilonsatne m npusHaku rocynapcrsa. @opMmbl rocyaapcrsa. DyHKIMM TIOCYIapCTBa.
[TonsiTne u npusHaku npaBa. OCHOBHBIE ITPABOBBIE CUCTEMBI COBPEMEHHOCTH. [loHsATHE M BUIBI
HMCTOYHHMKOB MpaBa. OmnpeneneHue 3aKOHAa M IMOA3AKOHHBIX aKTOB. JleliCTBHE HOPMAaTHBHBIX
IIPABOBBIX aKTOB BO BpeMeHU. OOpaTHas cuia 3akoHa. [loHsATHE MPaBOBBIX HOPM, X CTPYKTYpA.
Cucrema mpaBa. YactHoe um myOiaudHOEe mpaBo. MaTepuanbHOE W IMPOLECCYaTbHOE MPABO.
[IpaBooTHOIIEHNE: OOBEKT, CYOBEKT U COJEpKaHUE TTPaBOOTHOIIECHUH. FOpuanieckue (hakThl.

Koncturynusa — ocnoBHoit 3akon Poccuiickoit ®enepanuu. denepatuBHOE YCTPONUCTBO
P®. Cucrema rocynapCTBEHHBIX OpPraHOB M NPUHIMN paszaeieHus Biacteil B P®D. Ilonsarue
rpaxnancTBa. llpu3Hanwe, CcOONIOJCHME, 3allMTa PABHBIX MpPaB KEHIIMH U MYXYHH Kak
OCHOBHasi 003aHHOCTb TOCYIapCTBa.

[TonaTue u mpeaMeT aAMUHHUCTpATUBHOrO mpaBa. O0mas xapaktepuctuka Kogekca PD
00 aIMMHHUCTPATUBHBIX NMPABOHAPYIICHUAX. AIMUHUCTPATUBHbIE MPABOHAPYILIEHUS: OHITHE U
NPU3HAKU. AJIMUHUCTPATUBHASI OTBETCTBEHHOCTD: MOHITHE U NMPUHUUIILL. [loHsATHE, IPU3HAKY U
BU/JIbl A/IMUHUCTPATUBHBIX HaKa3aHUU.

[lonsiTue W TpeaIMeT YroJoBHOTO TMpaBa. YTOJOBHAas OTBETCTBEHHOCTb. IIOHATHE,
OCHOBaHME BO3HUKHOBeHHMs. lloHsaTme mpecTtymneHusa: npu3Hakd, cTpykrypa. Cocras
npectymienusi. Coydyactue B npectymieHud. OOCTOSTENbCTBA, MCKIIOYAIOIINE MPECTYIHOCTh
nessHus. [loHsThe, menmm W BHUABI HaKa3aHWM. YTOJOBHAs OTBETCTBEHHOCTh 34 COBEPIICHHUE
MPECTYIUIEHUH. YCIOBHOE OCYXKJICHHE, OCBOOOXKIEHHE OT YroJIOBHOW OTBETCTBEHHOCTH.
[IpenMeT u O0OBEKT KPUMHHAIUCTHUKU. MeToapl M 3afaud KpUMHUHAIUCTUKH. lloHsATue
KpuMUHaNUCTHYeCKo — uaeHTuukamuu. OOBEKTBI HW  BUABl  KPUMHHAIUCTHYCCKON
uaentuduxanmu. Kpumunanucruyeckas Texuuka. KpumuHanucTuueckast TAKTHKA.

DKOJIOTHYECKOE MPaBO. MOHATHE, MPEAMET METOA U MCTOYHUKH 3KOJOTMYECKOIO MpaBa
P®. Tlonstue, BUABI U CTPYKTypa KOJOTUYECKUX MPABOHAPYUIEHUM, OTBETCTBEHHOCTh 32 MX
COBEpIICHHUE.

[Tonstue nndopmannu. OTBETCTBEHHOCTh 3a HapyIICHHWE 3aKOHOAATEIbCTBA O 3aIUTE
uHpopmanuu. [ocymapcTBeHHass TaliHa: TIOHATHE, 3alllUTa, TMPABOBOE PETYIUPOBAHUE
TOCYJIapCTBEHHOM, ciy)keOHOW W wuHOM wuHpopmanuu. KondbuneHnuanbHas wuHpOpMAIUS:
MOHSTUE, BUJBI U 3aIIUTA. 3allUTa IEPCOHANTBHBIX JAHHBIX IPaXKJaHUHA.

[lonsTve, mnpeaMeTr ©W METOA TIpaXKJAHCKOro mpasa. I[loHsATHE TrpakIaHCKOro
npaBoOTHOIIEHHs, ero  crnenmuduka. CTpykTypa  TpaXJaHCKOTO  IPABOOTHOIICHHS.
[IpaBoseeciocOOHOCTh CYOBEKTOB TPAXKIAHCKOTO MPABOOTHOIIEHUA. ['paxkaaHe Kak CyOBbEKTHI
rpakaaHcKoro npasa. GU3NYecKue U IOPUANUECKUE JIHUIA: TIOHATHE, TIPU3HAKH, KIaccuHuKaIus.
Opunnueckne ¢aktel. IIpaBo coOctBeHHOocTH. [loHATHE aBTOpckoro mpaBa. [loHsaTHe
nareHTHOro npana. [loHsTue WHTEIwIeKkTyanbHOU cobcTBeHHOCTH (MC) M UCKIIIOYHTETBHOTO
npaBa. Knaccudukanuss MC. Cucrema mpaBoBOM OXpaHbl WHTEIUICKTYyaJIbHOW COOCTBEHHOCTH,
ABTOPCKHUX M MaTEHTHBIX IIPAB.
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[MonsiTre Xxo03stiicTBEHHOTO (MPEANPUHUMATENBCKOr0) MpaBa. [Ipeamer Xo03sSiCTBEHHOTO
(mpennpHHUMATEIBCKOTO) MpaBa, MPH3HAKH, METOABI MPAaBOBOTO peryiupoBaHus. [loHsTHe
XO34UCTBEHHOW U NPEAIPUHUMATEIBCKON AESTEIBHOCTH.

[IpaBoBOE perynupoBaHHE CEMEHHBIX OTHOIICHHWHA. 3aKJIIOUCHHE W MpEKpalleHue opaka.
[IpaBa u o0s3anHOCTH ponuTeneil u nereid. AnnMeHTbl. DOpMBI BOCTIUTAHUS JETEH, OCTaBIINXCS
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
pacnpoctpaHenust koppynuuu. Hakasyemble u HeHakasyemble (GopMbl KOppynuuu. CKpbITbIE
(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
IIPOTUBOACHCTBAN KOPPYIILIUH.,

4. O0beM 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

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUIIMHBI
«JlaGopaTropHbie padoTnl Mo opranndeckoii xumun» (b1.B.0/1.3)

1. Henap AMCHMUIUIMHBI — MPUOOPETCHHE CTYICHTAMH OCHOBHBIX HPUEMOB CHHTE3a
OpPraHUYECKHUX BEIIECTB.

2. B pe3yabraTre wu3y4YeHHs] UCHUILUIMHBI OOydawmmiics Mo TporpamMme
0akaJjlaBpUaTa J10JIKeH:

Obnaoams cnenyromumu oouiekynbTypubiMu (OK), oGmienpodeccuonansuasiMu (OITK)
u npodeccuonanpubiMu (ITK) koMIeTeHITUAMHI:

- CIOCOOHOCTHIO MPUMEHSITh OCHOBBI METOJIOB MCCIICIOBAHUS, aHAIN3a, JUArHOCTHKH U
MOJIETTUPOBAHUSI CBOMCTB HAaHOMATEpPUAIOB M HAHOCHCTEM HEOPraHWYECKOM M OpraHuYecKoil
NPUPOIbI, B TBEPJIOM, JKUIKOM, T'eJICOOPa3HOM, a3PO30JIbHOM COCTOSHHH, BKJIFOUasi HAHOTUICHKU
Y HAHOCTPYKTYPUPOBAHHbBIC TIOKPHITHS, BHYTPSHHUE M BHEIIHUE TPAHUIIBI pa3jiena (a3, a TakKe
(U3NUECKUX U XUMUYECKUX MPOIECCOB B HUX WK ¢ uX ydactueM (OITK-3);

- CIOCOOHOCTBIO HCIOJNB30BaTh Ha MPAKTHKE COBPEMCHHBIC MPEACTABICHHUS HAyK O
CBOWCTBAaX BEIECTB U MAaTEPUAJIOB MPHU MEPEXO0JIC UX B HAHOPA3MEPHOE COCTOSIHUE (HOJIb, OJTHO
U JIByXMEPHOE), O BIMSHUHM pa3Mepa Ha CBOWCTBA BELICCTB M MaTEpPHAOB, B3aMMOJCHCTBUU
HaHOMAaTEepPHaJIOB M HAHOCHCTEM C OKpyskarotei cpenoit ([1K-2);

3HAMY.

- TEXHUKY 0€30MacCHOCTH B TaOOpaTOPHH OPraHNYECKON XUMHUH;

— MPUHIMIBI 0€30MaCHOr0 00PAIIEHUS ¢ OPraHUIECKUMH COCANHEHHUSIMH;

— METOJIbI ¥ BHJIbI XpOMaTorpaduu JIsl ONPEACICHUS COCTaBa PEaKI[HOHHON CMeCH;

— TEOPETHYECKHE OCHOBBI CIIOCOOOB BBIJCICHUS, OUYUCTKH U HICHTH()UKAIUU
OpPraHMYECKUX BEIIECTB;

- 3KCIIEPUMEHTAIILHBIC METObI MPOBEICHUS OPTaHUYCCKUX PEAKIUid, MPOTEKAIOIINUX 110
pa3IMYHBIM MEXaHU3MaM,;
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- OCHOBHBIE OOIIME€ METOIWKH B3aUMHOW TpaHCHOPMALUUA KIACCOB OPTaHUYECKHUX
COCTUHEHU.

ymemsy:

- IPUMEHSTHh TEOPETHUECKHE 3HAHUS M HKCIEPUMEHTaJIbHbIE METOAbl MCCIIEIOBAHUS
OpPTaHMYECKON XUMUU NIPU PEIICHUH MPOPECCHOHANBHBIX 3a/1a4;

- copMynHrpoBath MpodIeMy U 00OCHOBATH BHIOOP MPHOOPOB M IKCHEPUMEHTATBHBIX
METOJIOB MCCIIEIOBAHNS, IOCTABUTD 1€ U 33]]a4i U HAMETHTD ITYTH UX JTOCTHKEHUS,

- CHHTE3UpOBaTh COEAUHEHUS MO MPEITI0KEHHOM METOIUKE;

- POBECTHU BBIICTICHUE W OYMCTKY CHHTE3UPOBAHHBIX BEIICCTB HA OCHOBE TEOPETUICCKHIX
3HAHUU 110 OPTAHUYECKON XUMUM;

- BBIOMPATH PAIMOHAIBHBIN CIIOCOO BBIICICHHS U OUMCTKH OPTaHMYECKOTO COSTUHEHMS,

— MPEJCTaBIATh JaHHbIE JTA0OPATOPHOTO MCCIEAOBAHUS B BUE TPAMOTHO O(OPMIIEHHBIX
METOJTUK;

- TMPOBOJAUTH AaHAIU3 U KPUTUYECKH OLEHUBATh IOJyYEHHBIE HKCIIEPHUMEHTAJIbHBIC
JTaHHBIE, 0000MIaTh U JeaTh 000CHOBAHHBIC BEIBOJIBI HAa 0a3e MPOBEAEHHBIX OMBITOB,;

- BBIOpaTh CI0CcO0 UACHTU(UKAIIMN OPTaHUIECKOTO COCTMHCHHUS,

enademy:

KOMIUJIEKCOM COBPEMEHHBIX SKCIIEPUMEHTAIBHBIX METOJO0B OPraHUYeCKOW XUMHH IS
pelIeHNs KOHKPETHBIX MCCIIEI0BATEIbCKUX 3a/1a4;

- OKCTIEPUMEHTAILHBIMU METO/IaMU ITPOBEJICHUSI OPTraHUYECKUX CUHTE30B;

— OCHOBHBIMHU METOJIaMU HICHTU(UKAIIMYA OPTaHNYECKUX COCTUHCHHUIA;

— mpueMamMu 00paOOTKU U BBIACICHUS CHHTE3UPOBAHHBIX BEIIECCTB;

— 3HAHMSIMH OCHOBHBIX 3aKOHOB OpPraHMYECKONM XHMHHM JJs COJep:KaTelbHOW—
MHTEPIPETALMU MTOJTYYEHHBIX IKCIEPUMEHTAIbHBIX PE3yJIbTAaTOB.

3. KpaTkoe coaep:xkaHue TUCHUTIIUHBI

besomnacHble mpuemsl U MpaBuiia paboThl B 1aOOPaTOPUH OPraHUYECKOH XUMHH.

OO6mme meroasl paboTel B sabopatopuu opraHuueckoir xumuu. Ilocyna, Hambonee yacto
npuMmeHsemass B Jsabopatopuu. HarpeBanme. Oxnaxnenue. IlepememmBanue. MeToabl
UACHTU(DHUKAIIMN U OYUCTKH OPTraHMYECKHX BellecTB. MeHTu(UKaus OpraHundecKiuX BEIIECTB
IOCPEACTBOM  pa3iuuHbiX BuaoB xpomarorpapum (TCX, xpomarorpadus Ha Oymare,
noHooOMeHHas xpomarorpadusi, BDXKX), rtemmeparypbl IutaBieHuss U pedpakTOMETpHH.
MeTopl CrieKTpaIbHON HACHTH(PUKAIIMA OPTAHHYECKUX COSIUHEHUH.

e w 3amaum IKCIEPUMEHTAa B OPraHMYECKOM CHHTE3e. TeOpeTHYeCKHEe OCHOBBI
nporecca. Breibop ycnoBuit peaknmu. Pacuer cuHTe3a. OOmue mnpaBuiia IMOATOTOBKH U
npoBeneHus cuHTe3a. TexHuka O6e3onmacHocTH. [Ipubop st mpoBeaenus: cunresa. [lpoeneHue
onbiTa. KOHTpONb 3a X0IOM peakuuu. BpiaeneHue, o4yucTKa W aHanu3 npoaykTa. CHHTE3bI
BEIIECTB PA3IMYHBIX KJIACCOB OPraHMYECKHX cOoeAnHEeHHU. [IpoBeneHne SKCIepuMEHTAIBHBIX
METOJIOB MCCIIEI0BAHUS PEAKIUH.

[IpoBenenune peakuii, TPOTEKAOIIUX IO MEXAaHU3MaM:
- HyKJ1€0()UIIBHOTO 3aMeIlleHUs] — CHHTE3 TaJIoreHaIKaHOB;
- HYKJI€O(HIBHOTO MPUCOSAMHEHUSI — CHHTE3 CIOXKHBIX 3(UpOB KapOOHOBBIX KHCIOT, aMHUJI0B
KapOOHOBBIX KUCJIOT, a30TCOAEPKAIUX aTIbACTUIIOB U KETOHOB;
- DNEeKTPOUIBHOTO 3aMEUICHUS B AapOMATHYECKOM psAIy — peaklud HUTPOBAHUA,
OpoMupOBaHUs, CyJIb(PUPOBAHUS,
- peaKIuil IMa30TUPOBAHUS U A30COUYCTAHNUS;
- peakuuii okuciaeHus (cuHTe3 armeroHa, 1,4-0€H30XHHOHA, OCH30HWHOW KHCIIOTHI) U
BOCCTAHOBJICHHSI.

4. O0beM y4eOHOH JUCIHIIMHBI

Bunsr yae6HOI paboTh B 3auerHbIX B akanem.
eIMHHIIAX gacax
OO0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 2,0 72
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AYAUTOPHBIE 3aHATHUS: 0,89 32
Jlexkuuu (JIek) -

[Mpaktruyeckue 3ausatus ([13)

JlaGopaTopus 0,89 32

CamocrosiTebHas pa6ora (CP): 1,11 40
Bu KoHTpoIs: 3a4eT / IK3aMeH 0,0 3ayer

AHHOTanuA padoyeil MPOrpaMmbl AUCHUNIMHBI
«Haueprarteannas reomerpusi» (51.B.0O/1.4)

1. Heap AUMCHUIVIMHBI. HW300paKeHHE aOCTPAKTHBIX IMPOCTPAHCTBEHHBIX MOJICIICH,
COCTOAIINX U3 KOMOMHAIMIA MPOCTEHIIINX T€OMETPHUECKUX (DOPM U MX IMPOEKIIMH Ha TIOCKOCTH,
1 00paTHO MO M300paKEHUIO Ha TIIIOCKOCTH MPECTABIATE 33JIaHHYI0 (DOPMY B IPOCTPAHCTBE.

2. B pe3yabTare wu3yYyeHHs IUCHUIUVIMHBI O0y4YaluIWiicsi MO mporpamme
0akaJjiaBpUaTa J10JIKeH:

Obnaoams cnenyromumu obmekynbTypabiMu (OK), odmenpodeccuonanpapivmu (OITK)
u npodeccuonanpubiMu (ITK) koMIeTeHIUAMI:

- CIOCOOHOCTBIO K KYJIBTYPHOMY MBINIJIEHHIO, K O0OOIIEHUIO, aHAIU3y, BOCIPHUATHIO
uH(pOpMaIIK, MOCTAaHOBKE LIEJIU U BBIOOPY myTeit ee noctmkenus (OK-9);

- CIIOCOOHOCTHIO MPUMEHATH 0a30BbIe 3HAHUSI MATEMAaTHYECKUX U €CTECTBEHHOHAYUHBIX
TUCIUIUIAH, JUCIHIUIAH 00menpodecCHoHaIbHOr0 IMKIa B 00BeMe HeoOXOIMMOM B
npoecCHOHaNbHOM  JESITENTbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HayK,
pa3paboTaHHBIX B HHUX TOJXOAOB, METOJAOB M pPE3yJbTaTOB MaTEeMaTHYECKOrO aHauu3a H
MOJICITHPOBAHHUS, TCOPETUIECKOTO M SKCIIepuMeHTaibHOro uccieaoanus (OITK-1);

- COCOOHOCTBIO MPUMEHSITh HAaBBIKM COOpa NaHHBIX, U3YYCHHUS, aHAIN3a U 0000IIeHus
HAyYHO-TEXHUUYECKON MH(OpMalMK [0 TeMaTUKE UCCIIEIOBAHUS, Pa3pabOTKU U UCIOJIb30BaHUS
TEXHUYECKON JOKYMEHTAll[id, OCHOBHBIX HOPMATHBHBIX JOKyMEHTOB IO  BOIIpOCaM
MHTEJJIEKTYaJIbHOM COOCTBEHHOCTH, TOJATOTOBKU JTOKYMEHTOB K MAaTEHTOBAHUIO, O(OpPMIIEHUIO
Hoy-xay (OIIK-4);

3Hamv:

- cr1oco0bl 0TOOpa’KEHUS MPOCTPAHCTBEHHBIX ()OPM Ha TIOCKOCTH;

- IpaBUJIa U YCIOBHOCTHU IPU BHIIOJTHEHUH YEPTEKEH;

- BUJIbI CHMMETPHH T€OMETPUIECKUX QUTYD;

- BO3MOXXHOCTU IPUMEHEHHUSI METOJI0OB HauepTaTeIbHOW F€OMETPUH I PellIeHUs
(U3UKO-XMMHYECKUX 33134,

ymMemby:

- BBITIOJIHATh U YATATh YEPTEIKU T€OMETPUICCKUX MOJIEIIEH C YIeTOM JIeHCTBYIOIINX
CTaH/IapTOB;

enadems.

- Croco0amMu ¥ MprueMaMu U300paKEHUSI PEIMETOB Ha TIOCKOCTH.

3. KpaTkoe coaep:xkaHue TUCHUTIIUHBI

Moayas 1. O6mme npaBuJia BbINOJHEHUS YepTesKe.

3nakomcTBO ¢ ocHOBHBIMU ['OCTamu ECK/I. M300pakeHue niaockux KOHTYPOB C
COTIPSKEHUSIMH, JIEJICHHE OKPY>KHOCTH Ha paBHBIE YacTH, YKIIOHBI U KOHYCHOCTH. [Ipsimble 1
riockocTu. VX n3o0paxkeHue Ha 31ope.

Moayas 2. [IpoentupoBanne reoMeTpuYecKux puryp.

N300pakeHne 3aJaHHBIX TPEXMEPHBIX (opM Ha TuiockocTd. Hanecenue gpopm Ha
iockocTd. M300paskeHue MojieNii Ha TP TUIOCKOCTH U Ha OJHY IUVIOCKOCTh 0 TEKCTOBOMY
OIHCAHUIO.

Monayas 3. U3o0paxkenust npeameroB no 'OCT 2.305-2009.
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[TocTpoeHne KOHMUECKUX CEUEHHH, pa3pe3oB, aHAIU3 CI0XKHON (POPMBI 10 peaabHOI
mojenu. [Toctpoenne nmuHuiA nepexoaa (JIMHUMA epeceueHus MOBEPXHOCTEH BPAICHHS).
4. O6beM y4eOHO# TMCIUIIIHHBI

Bunst yueOHoI paboTh B 3auetHpix | B akagem.
eIMHHIIAX qacax
OO0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 4,0 144
AYAUTOPHBIE 3aHATHUS: 1,33 48
Jlexru (JIek) 0,44 16
[Mpaktruyeckue 3ausatus ([13) 0,67 24
Jlabopatopubie paboTs! (JIP) 0,22 8
CamocrosiTesbHas padora (CP): 2,67 96
Buj KoHTpoIs: 3a4eT / 3K3aMeH 0,0 3auder ¢
OLICHK O

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIMHBI
«ConuajbHble acnieKTbl HaHOTeXHoJornn» (b1.B.0/1.5)

1. Heab JucHUNUIMHBI. IPUOOPETCHUE CTYACHTAMHU 3HAHHWH B 00JaCTH OOIIECTBEHHOTO
3HAUEHUS HAHOTEXHOJOTHH, €€ OTHEIbHBIX pa3leloB M HauOolee SIPKUX JOCTHKEHHH,
CTUMYJIMpPOBaHUE UHTEpeca K OyayIiei crienuanbHOCTH.

2. B pe3yabTtare wu3yYyeHus IUCHUIUVIMHBI O0y4YaluIWiicsi MO mporpamme
0akaJjiaBpUaTa J0JIKeH:

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

- CIIOCOOHOCTBIO CO3HABaTh COLMAIBbHYIO 3HAYMMOCTh CBOEW Oymymiei mpodeccuy,
BJIaJICHMEM BBICOKOW MOTHBAIMEH K BHIMOIHEHHIO Mpodeccronanbhoi aesrenpaoctr (OK-13);

- CIOCOOHOCTHIO HCIONB30BaTh OCHOBHBIC TIOJNIOKEHUS W METOABl COIMATBHBIX,
TYMaHUTapHBIX U SKOHOMHYECKUX HAayK MpPH peUIeHUH NMPOoPEecCHOHANBHBIX 3a/1a4 C YYeTOM HX
MOCJICICTBHIA JTst 00IIeCTBa, SKOHOMUKH 1 dKosoruu (OI1K-2);

3Hamy:

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

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

- UMEIONINecS Ha CETOAHSIIHUN JIEHb U BO3MOXHBIE B OyaylieM o0JacTv MpUMEHEHUs
Pa3IUYHBIX BUJIOB HAHOCUCTEM U HAHOMATEPHAJIOB B COLMAIBHO 3HAYMMBIX 00JIACTSX;

yMmemsy:

- BHJETh BO3MOXHOCTM TPHUMEHEHHS HOBBIX HAHOMATEpPHAIOB M HAHOCHUCTEM B
Pa3IUYHBIX 00JIACTSIX TEXHUKU U METUIUHBI;

— OPHECHTHPOBATHCS B JUTEpaType, MOCBANICHHOW NPUMEHEHUI0O HAHOMATEPHAIIOB H
HAaHOTEXHOJIOTUH,

enademy:

- METOJAMHM TPEACTABICHUS CBEJCHUI O CBOMCTBAX, METOJax MOJydeHHUs U 00JacTsx
NPUMEHEHUS HAHOMATEPHAJIOB M HAHOCTPYKTYP B BUJIE YCTHBIX JOKIIAJ0B U TIPE3CHTALIUN.

3. KpaTkoe coaep:kaHue TUCHUTIIUHBI

1BBenenue. Hcrtopusi pa3BUTHS HayKd O HaHOMaTepuansax ¥ HAHOTEXHOJOTHH.
[lepcriekTHBBI HAHOMATEPHUATIOB.

2.YHUKalbHBIE CBOWcTBA HaHoMmarepuaioB. Ilpumepbl pasmepHoro 3¢ddekra.
Hanouactuiisl B OKpy>Karolen cpene.

3.PazBuTHE METOIOB BU3yaIM3aIliy M aHATN3a HAHOMATEPUAJIOB.
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4 Opranuzanys U GUHAHCHPOBAHUE HAYYHBIX UCCIICIOBaHM. Benymiue By3bl U HaydHbIC
OpraHM3ali B O0OJAacCTH HAHOTEXHOJOTMM M HaHoMmaTepuaioB. [IporpamMmbl pa3BuTHS
HAaHOTEXHOJIOTUHM U HAHOMATEPUaJIOB.

5.YriepoaHbie HAHOMATEpPHAaIIbl - COBPEMEHHOE COCTOSIHUE U TTEPCIIEKTUBBI.

6. HaHOTEeXHOJI0TMM U HAHOMAaTEPUAIIbI B AJIEKTPOHUKE.

7 Hanomenunuua. Hanomatepuansl ans  CO3[aHUS  JIGKAPCTBEHHBIX  CPEJICTB.
Hanomarepuaiisl 1715 Tepanuu paka.

8. MaruutHble HaHOMaTEepUaJIbl B MPOMBILIUIEHHOCTH U B OBITY.

9. KoHconuaupoBaHHble HAHOMATEPHAJIBI ISl TEXHUKH U CTPOUTEIIbCTBA

10. CoBpemeHHbBIE KOMIO3UIIMOHHBIE MAaTEPUAIIBl 1 HAHOKOMITO3UTHI

11. HaHONOKpHITHS ¢ YHUKAJIIBHBIMU CBOWCTBaMU

12. Hanomarepuaisl Jj1sl peIIeHUs YKOJIOTHUECKUX MPOOIIEM.

4. O0beM y4eOHOH JUCHHILIMHBI

Bunbt yueOHO paboOThI B 3auerHBIX B akanmem.
eIMHUIIAX qacax
Oo0mas TPyA0eMKOCTh TUCHHUILJIMHBI 10 Y4eOHOMY MJIAHY 3,0 108
AYAUTOPHBIE 3aHATHUS: 1,33 48
Jlexru (JIek) 0,89 32
[Mpaktruyeckue 3ausatus ([13) 0,44 16
CamocrosiTesbHas padora (CP): 1,67 60
Buj KoHTpoIsA: 3a4eT / IK3aMeH 0,0 3auer

AHHOTanusa padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«JlomosinuTeIbHbIE rJ1aBbl pusukn» (b1.B.0/1.6)

1. Heap IMCHUMIMHBI — MPUOOPETEHUE CTYACHTAMU 3HAHWUW MO OCHOBHBIM pa3jeiam
(GU3MKY U YMEHHIO PUMEHSTh UX B JPYTUX €CTECTBEHHOHAYYHBIX TUCHUIUIMHAX.

2. B pe3yabTare wu3yYyeHHs IUCHUIUVIMHBI O0y4YaluIWiicsi MO mporpamme
0akaJjiaBpUaTa J10JIKeH:

Obnadoams cnenyromumu oouiekynbTypusiMu (OK), oGmienpodeccuonansusiMu (OITK)
u npodeccuonanpubiMu (ITK) koMIeTeHIUAMI:

- CHOCOOHOCTh. K KYJIBTYPHOMY MBINUICHHIO, K OOOOIICHHUIO, aHAU3y, BOCIPHUSTHIO
uHOpMaIKH, ITOCTAHOBKE IejIel U BEIOOPY myTeit ee moctmxkenus (OK-9);

- CIMOCOOHOCTHIO MPUMEHSTH 0a30BbIC 3HAHHUSI MAaTEMAaTHYECKHX U €CTECTBEHHOHAYYHBIX
JTUCIUTIINH, JUCHUIUIMH OO0Ienpo(ecCHOHaTbHOTO IMKJIa B 00beMe HE0OXOAUMOM B
npo(ecCHOHANBHOM ~ JESITENFHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAYK,
pa3paboTaHHBIX B HHUX MOJXOAOB, METOJAOB M pPE3yJbTaTOB MaTeMaTHUYECKOro aHajau3a H
MOJICITUPOBAHHSI, TCOPETUICCKOT0 M SKCIiepuMeHTaibHoro uccienoanus (OIMK-1);

- COCOOHOCTHIO MPUMEHSITh OCHOBBI METO/IOB HCCIIEIOBAHUS, aHAlIM3a, TUArHOCTUKU U
MOJCIIMPOBAHUsl CBOMCTB HAaHOMATEPUAJIOB M HAHOCUCTEM HEOPIaHMYECKOM M OPraHUYeCKOU
IPUPOJIBI, B TBEPAOM, KUIKOM, TeIe00pa3HOM, a3pO30JIbHOM COCTOSIHUH, BKJIIOYasi HAHOIIEHKU
¥ HaHOCTPYKTYPHPOBAHHBIC MOKPHITHS, BHYTPEHHUE U BHEIIHUE TPAHUIIBI paznena ¢a3, a Takxke
(GHU3NUIECKUX ¥ XUMHUYIECKHX MPOIECCOB B HUX WK ¢ X ydactuem (OITK-3);

3Hamy:

- (usHyeckue OCHOBbI KBAHTOBOW CTAaTUCTHKH (HMCXOJHBIC <«0a30BBIE» IMOJIOKEHHUS,
OCHOBHBIC KBAHTOBBIC CTATUCTHUYCCKUE PACIIPEICIICHUS);

- DOJIeMEHTHl 30HHOW TEOPUU TPU TPAKTOBKE pA3TUYHBIX CBONCTB METAlJIOB,
JTUDIIEKTPUKOB U MOTYIPOBOIHHUKOB,

- 0a3oBblc (DU3MYECKUE TOHATHS O KBAHTOBBIX TEOPHUSAX TEIIOEMKOCTH (Ha mpuUMepe
KPUCTAJTHICCKUX TEN);
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- 3JIEMEHThI (PU3UKU TBEPJOrO Tena (MCXOAHBIC MOHATHS O KpUcCTauiorpaduu, TUMax
KpUCTAJUIMYECKUX  CTPYKTYp;  CBEIEHHMS O  SIBIEHMM W  KBAHTOBOM  TPAKTOBKE
CBEPXIPOBOAMMOCTH).

ymemn:

- MPUMEHATh HCXOJHBbIC (u3nUeckue (TCOPETHUECKUE) 3HAHUS TIPU PEUICHUU
pod)eCCHOHANIBHBIX 3a]1aY;

- MIPOBOJIUTH OLICHOYHBIC PACU€Thl U OCYIICCTBIIATH (HAa KAUECTBEHHOM YPOBHE) aHAIIU3,
HaOJIFOJaeMBIX SBJICHUH.

enademy:

- HaBbIKAMU OOOCHOBAHUS CBOUX CYKIEHHUI, YTO CIOCOOCTBYET MPaBHIBHOMY BBIOODY
METOJAMKHU MPOBOJIUMOIO CTYIEHTOM UCCIIEAOBAHUS.

3. KpaTkoe coaep:kaHue TUCHUTIUHBI

1. D1eMeHTHI KBAHTOBOM CTATUCTHKH.

OneMeHTbl KBAaHTOBOM cTaThCTUKU. KBaHTOBasg cucTeMa M3 OJMHAKOBBIX YaCTHIL.
[IpyHUMI TOXJECTBEHHOCTH OJWHAKOBBIX dYacTull. CHUMMETPUYHBIE U HECUMMETPHUUYHBIE
BOJIHOBbIE (DYHKILIMHU, OIHUCHIBAIONIME COCTOSHUS TOXKIECTBEHHBIX MHUKpPOYACTUI. Bo30HBI H
depmuonsl. [Ipunnun [Taynmu. KBanToBsie cratuctudeckue pacmnpeaeneHus: boze-DitHmTelina u
depmu- [lupaka. BeIposkICHHBII 27IEKTPOHHBIN T'a3 B KPUCTAUIAX (METAJLIBI).

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

DOHepreTudeckue 30HBI: cratuctuka depmu-lupaka, sHepruss Pepmu. DIEKTPOH B
NEPUOANYECKOM ToJie KprucTasuia: 3¢ (GeKTHBHASI Macca dJIEKTPOHA.

3. DjieMeHTHI (PU3UKHU TBEPAOTO TeJA.

dusuka TtBEépmoro Ttena (DTT): ompenencHue, CBSI3b C JAPYTMMHU JAMCHUIUIMHAMH,
00BEKTHI U3YUCHUS, KPYT pertaeMbixX 3a1ad. CBs3b ¢ Kpuctauiorpaduend, KpuCTaLIOQU3UKON 1
kpuctauioxumuend. KonaeHcupoBanHoe coctosHue. [logxon k omnucaHuio TBEPABIX Ted.
Crpykrypa kpuctauioB. CumMerpuss U (GU3HYECKHE CBOMCTBA KPUCTALUIOB. THIIBI
KPUCTAUTHYECKUX CTPYKTYp (00mias xapakrepuctuka). [IIOTHBIC YyNAKOBKU: KyOWUecKas H
rekcaroHajgbHas (Ha KadeCTBEHHOM YypoBHe). I[loHsATHE O CBEpXIpPOBOAUMOCTH (KBAHTOBBIC
NpE/ICTaBICHUS Ha KAYECTBEHHOM YPOBHE).

4. O0beM y4eOHOH JUCIHIIMHBI

Bunast yueOHoI paboThI B 3auetHpix | B akagem.
eIMHHLIAX qacax
O01mas TPyA0eMKOCTh JUCHUILIMHBI 110 Y4e0OHOMY IJIAHY 3,0 108
AYIUTOpPHBIE 3aHATHUS: 0,89 32
Jlexrmn (JIek) 0,44 16
Ipaktuueckue 3ansarus (I13) 0,45 16
CamocrosiTesbHas padora (CP): 1,11 40
Buja koHTpoOJs: 3a4eT / 3K3aMeH 1,0 IK3aMeH
(36)

AHHOTaNUA padoyeil MpPOrpaMmbl AUCHUNIHMHBI
«AHAJUTHYECKASA XUMHS U QU3NKO-XUMHYeCKHe MeTobl anaiau3a» (b1.B.0/1.7)

1. Heap AMCHMILVIMHBI TPHOOPETEHNE 00YJAIOIIMMHKCS 3HAaHUN 110 OCHOBHBIM I'pyIIIam
METOJIOB XUMHUYECKOI0 aHaln3a, Hauboliee MIUPOKO MPUMEHSEMBIX B MPOMBINUICHHOCTH U
HCCJIEIOBATENIBCKOM paboTe, a TakyKe KOMIIETEHIIUH, HeOOXOJUMBIX XUMHUKAM-TEXHOJIOTaM BCEX
CIELUATLHOCTEN JJI pElIeHUs] KOHKPETHBIX 3a/1a4 XUMUYECKOT0 aHaJIn3a.

2. B pe3yabrare wu3yYeHHs AUCHUIVIMHBI oOyyawinuiicss mno mnporpamme
0akajaBpHaTa qOJIKEH:

Ob6naoams caenyromumu oomekynpTypusiMu (OK), obmienpodeccronansasiMu (OITK)
u npodeccuonanbHbive ([1K) komMmnereHImsMI:
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- CIMIOCOOHOCTHIO TIPUMEHSATH 0a30BbIC 3HAHHUS MAaTEMAaTHYECKUX U €CTECTBEHHOHAYUHBIX
TUCIUTIINH, JUCHUIUIMH OO0IenpodecCHOHaTbHOTO IMKJIa B 00beMe HeOoOXOAUMOM B
npo(ecCHOHANBHOM  JESITENFHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAYK,
pa3paboTaHHBIX B HHUX MOJXOAOB, METOJAOB M pPE3yJbTaTOB MaTeMaTHUYECKOro aHajau3a H
MOJICITUPOBAHHSI, TCOPETUICCKOTO M IKCIiepuMeHTaibHoro uccienoanus (OIMK-1);

- COCOOHOCTBIO MPUMEHSITh OCHOBBI METO/IOB HCCIIEIOBAHUS, aHA/IM3a, TUArHOCTUKU U
MOJCIIMPOBAHUsl CBOMCTB HAaHOMATEPUAJIOB M HAHOCUCTEM HEOPIaHMYECKOM M OPraHUYeCKOU
IPUPOJIBI, B TBEPAOM, KUIKOM, TeIe00pa3HOM, a3pPO30JIbHOM COCTOSIHUH, BKJIIOYasi HAHOIICHKU
¥ HaHOCTPYKTYPHPOBAHHBIC MOKPBITHS, BHYTPEHHUE U BHEIIHUE TPAHUIIBI pazniena ¢a3, a Takxke
(GHU3NUIECKUX U XUMHUIECKHX MTPOIECCOB B HUX WK ¢ X ydactuem (OITK-3);

- CIOCOOHOCTBHIO TIPUMEHSTh HABBIKM HUCIOJB30BAaHUS MPHUHIIMIIOB W METOIUK
KOMIUIEKCHBIX HCCJIEIOBAaHUM, WCIOBITAHUW M JUArHOCTUKM HW3JEIHM W3 HaHOMaTepHaloB U
IPOIIECCOB WX MPOM3BOJACTBA, OOpabOTKM M MoAM(HKANWM, BKIOYAas CTaHIApTHBIE U
ceprudukanpronsie ucnsitanus (ITK-3);

- CIIOCOOHOCTBIO TMPUMEHSTh HAaBBIKM HCIONB30BAHUS TEXHUYECKUX CPEICTB IS
U3MEpPEHUs] M KOHTPOJII OCHOBHBIX IMapaMeTPOB TEXHOJIOTMYECKUX TMPOIECCOB MOJYUYEHHUS U
CBOMCTB HAHOOOBEKTOB (KJIACTEPOB, HAHOYACTHIL, (yJUIEPEHOB, HAHOTPYOOK), HAHOCHCTEM,
HaHOMAaTepHaaoB u u3aeani u3 uux (I1K-7).

3Hamy:

OCHOBHBIE TIOHSTHSI, TEPMUHBI, METOAbl U MPHUEMBbl KaUeCTBEHHOTO U KOJIWYECTBEHHOIO
XUMHUYECKOTO aHAJM3a, TEOPUI0 XUMHYECKMX M (PU3NKO-XHUMHUYECKUX METO/JO0B aHAIN3a,
MIPUHITUTIBEI pa00OTHl OCHOBHBIX TPHUOOPOB B (PU3UKO-XUMHYECKUX METO/IaX;

ymemsy:

MPUMEHSTHh IPUOOPETEHHBIE MTPAKTUYECKIE HABBIKK B MPOPECCUOHATBHON NEATEIIbHOCTH
JUISL peLlICHUs] KOHKPETHBIX 3aj/iay; BIAJCTh. MOHMMaHUEM €€l U aJlTOPUTMOB XMMUUYECKOTO
aHaJIM3a, croco0aMu peleHUs] aHAIUTUYECKUX 3a/1a4, OLIEHKONH BO3MOXKHOCTEH Ka)/10ro MeToa
aHajan3a, OCHOBAaMHU METPOJIOTMUECKOW OILEHKH Pe3yJbTaTOB KOJUYECTBEHHOTO XUMHUYECKOTO
aHa/u3a,

enademy.

NOHMMAaHUEM IeJied W aNrOpUTMOB XHMMHMUYECKOTO aHaliu3a, Croco0aMu peuieHHs
AQHAJTUTUYECKUX 3a/lay, OICHKOM BO3MOXXHOCTEH KaXJOro METOJa aHaliu3a, OCHOBaMU
METPOJIOTMYECKOM OLIEHKU Pe3yIbTaTOB KOJUYECTBEHHOTO XUMUYECKOTO aHaJIN3a,

umems npedcmasienue

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

3. KpaTkoe coaep:xaHue TUCHUTIIUHBI

Beenenue. Ilonstue 00 aHanmutuueckoit xumum (AX) Kak O CcHCTeMe 3HAHWI,
MO3BOJISIIONIECH YCTAaHOBUTh KAa4€CTBEHHBIM M KOJMYECTBEHHBIM COCTaB BemiecTna. 3amaun AX.
AHaIUTHYECKUN CHUTHAIT KaK HOCUTENh KAYECTBEHHOW M KOJIMYECTBEHHOW HHGpopMaruu 00
o0bekTe aHanmm3a. IlonstHe o mpobOoorbope w mpobomoaroroBke. OCHOBHBIE TpeOOBaHUSA,
NpEAbSBISIEMbIE K METOJaM XHMHYECKOTO aHaIu3a. YCJIOBUS BBIIIOJIHEHUS OIPEIACICHUM.
AHanutuueckas (opma, aHaATUTHYECKHE MPU3HAKU. AHAIMTUYECKHE KJIacCU(PUKALUN KaTHOHOB
Y aHUOHOB.

Cucrematnueckuii u JpoOHbI aHanu3. COBpPEMEHHBICE METOIbl HACHTH(UKAIIMT
AJIEMEHTOB U cOeqUHEHUN. OpraHnuecKue aHATUTHYECKUE PEareHThl B aHAIN3€ HEOPraHUUECKUX
BenlecTB. PaBHOBecHs B aHAJIMTUYECKHMX TOMOTEHHBIX M Te€TEPOTeHHBIX cuctemax. OCHOBHbBIE
TUIBl peakiuii, npuMeHsieMbix B AX (KHUCIIOTHO-OCHOBHOE B3aWMOJICHCTBHE, OKHUCIICHHUE-
BOCCTAHOBJICHHE, KOMIUIEKCOOOpa3oBanue, ocaxaeHue). Onucanne paBHOBECHS aHATUTHYCCKUX
peakIuii ¢ MOMOIIbI0 KOHCTAHT paBHOBECHs. YUeT MOOOYHBIX peakUuii ¢ OMOIIBIO armapaTa
YCIOBHBIX KOHCTaHT paBHOBecHs. VIcmoiab30BaHME YCIOBHBIX KOHCTAaHT paBHOBECHUS st
ONTUMHU3ALMKN AHATUTUYECKUX PEAKIHMN U MPAKTUYECKUX YCIOBUM UX BbINOTHEHUS. OCHOBBI
METOJIOB KOJIMYECTBEHHOTO XHMHUYECKOTO aHajin3a. MeToAbl KOJIMYECTBEHHOTO aHalu3a.
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TpeOoBanusi, TPEIBSIBISIEMbIE K XUMHUYECKUM PEAKIUSAM, HCIOIB3YEMBIM B XHMHYECKOM
aHanuse. OTanbl KOJMYECTBEHHOro aHanu3a. [loHsATHe O TrpaBUMETPUYECKOM aHaIU3e.
Teopernueckre OCHOBBI TUTPUMETpUYECKOro aHanus3a. I[lpuwembl TuTpoBanus. Pacuersl B
TUTpUMETpHuH. I'paduueckoe oTobOpakeHue npouecca TUTpoBaHus. CKauOK TUTPOBAHHUSA, TOUKA
SKBUBAJIECHTHOCTH, KOHEUHAas TOYKA TUTpoBaHUs. [lepBuuHbIe U BTOpUYHBIE CTaHAAPTHL. MeTo
KHCJIOTHO-OCHOBHOTO TUTPOBaHUSA. BbIOOp KHCIOTHO-OCHOBHOTO HHAMKaTopa. Ilpumepsl
onpeneneHuid. MeTonbl OKUCIUTENIbHO-BOCCTAHOBUTENBLHOTO TUTpOBaHUS. OKHUCIUTEIBHO-
BOCCTAHOBUTEIbHBIN MOTEeHI[MAI. PaKTOPHI, BIUAIONIME HA €r0 BeIWYuHYy. Y paBHeHue HepHcra.
[epmanranatomerpus. Momomerpus. OnTuMu3auus — ycioBHil  ompeeneHus. MeTox
KOMIUIEKCOHOMETPUYECKOT0 TUTpoBaHMs. (OCOOEHHOCTH peakluuid KOMIUIEKCOOOpa3oBaHuUs
(xematrooOpazoBanusi) wuoHOB MeTtauioB ¢ DJ[TA. Bpibop onNTHUManbHBIX  yCIOBUH
KOMIUIEKCOHOMETPUYECKOTO  TUTPOBaHWs.  TUTpOBaHME IO  METOAY  OCAXKICHUS.
Mertpoiiornuueckasi OLEHKa pe3yiabTaTOB aHanu3a. WHIWKaTOpHbIE U MHCTPYMEHTAIbHBIC
CIOCOObI YCTAaHOBJICHUS TOUEK SKBUBAJIEHTHOCTH.

BBenenue B ¢usnko-xumudeckre (MHCTPYMEHTAIbHBIC) METOABI XMMUYECKOTO aHAJIN3a
(MUMXA-®XMA). Knaccuduramnus (HU3NKO-XUMHUSCKUX METOIOB aHAIW3a. AHAIUTHYCCKUN
curHan kak wuH(popmaruBHas (QYHKIUS COCTaBa BemiecTBa. MeTOAbl KOJUYECTBEHHBIX
mmepenuii B DXMA, wux XapakTepuCTUKA. AHAJIUTUYECKUE U  METPOJIOTUYECKHUE
XapaKTEPUCTUKU METOJUK OIPEIeTICHNUS.

4. O0beM y4eOHOH JUCHHIIMHBI

Bunast yueOHol paboThI B 3auetHpix | B akagem.
eIMHHIIAX qacax
O0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 4,0 144
AyIMTOpHBIE 3AHATHS! 1,78 64
Jlexrmn (JIek) 0,45 16
JlaGopaTopHbie pabOoTHI 1,33 48
CamocrosiTesbHas padora (CP): 2,22 80
Buja koHTpoOJs: 3a4eT / 3K3aMeH 0,0 3auer ¢
OLICHKOM

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«®u3nKa KOHAeHCHpoBaHHOTo cocTosiHus (B1.B.0/1.8)

1. lleasb AMCHMILUIMHBI - TIPHOOPETEHUE CTYACHTAMH 3HAHWN MO OCHOBHBIM pa3jeiam
(GU3MKY U YMEHHIO IPUMEHSTh UX B JPYTUX €CTECTBEHHOHAYYHBIX TUCHUIUIMHAX.

2. B pe3yabTtare wu3yYyeHus IUCHMUIUVIMHBI O0y4YyaluIWiicsi MO mporpamme
0akaJiaBpUaTa J10JIKeH:

Obnaoams cnenyroumumu  o6mekynsTypabiMu  (OK), ob6menpodeccuonansabivu  (OIIK) u
npodeccronanbHbME ([TK) KOMIETEHITUAME:

- CIMOCOOHOCTHIO TIPUMEHSTh 0a30BbIC 3HAHHUS MAaTEMAaTHYECKHX U €CTECTBEHHOHAYUHBIX
JTUCIUTIINH, JUCHUIUIAH OO0Ienpo(ecCHOHaIbHOTO IMKJIa B 00beMe HEOoOXOAUMOM B
npo(ecCHOHANBHOM ~ JCSITENPHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIHMX  HAYK,
pa3paboTaHHBIX B HHUX MOJXOAOB, METOJAOB M pPE3yJbTaTOB MaTeMaTHUYECKOro aHajau3a H
MOJICITUPOBAHHSI, TCOPETUICCKOTO M SKCIiepuMeHTaibHoro uccienoanus (OIMK-1);

- COCOOHOCTHIO MPUMEHSITh OCHOBBI METO/IOB HCCIIEIOBAHUS, aHA/IM3a, TUArHOCTUKU U
MOJCIIMPOBAHUsl CBOMCTB HAaHOMATEPUAJIOB M HAHOCUCTEM HEOPIaHMYECKOM M OPraHUYeCKOU
IPUPOJIBI, B TBEPAOM, KUIKOM, TeJIe00pa3HOM, a3pO30JIbHOM COCTOSIHUH, BKJIIOYasi HAHOIICHKU
¥ HaHOCTPYKTYPHPOBAHHBIC MOKPBITHS, BHYTPEHHUE U BHEIIHUE TPAHUIIBI paznena ¢a3, a Takxke
(GHU3NUIECKUX ¥ XUMHUYIECKHX MPOIECCOB B HUX WK ¢ X ydactuem (OITK-3);

3Hamy:

- OCHOBBI (PU3UKHU KOHJIEHCUPOBAHHOTO COCTOSIHUS;
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- cMmbIcn (DyHIaMEHTaTbHBIX (DU3MYECKHX 3aKOHOB, MPUHIIMIIOB U IOCTYJIATOB, HX
(GbOopMyITUPOBKH U TPAHULIBI IPUMEHUMOCTH,;

- CBSI3b IIUPOKOTO Kpyra (GU3MYECKHUX SIBICHUU ¢ (DyHIaMEHTATbHBIMU MPUHIIUIIAMHU U
3aKOHaMU (HU3UKH;

- OCHOBHBIE METObI PEUICHUS 3324 IO ONMMCAHUIO (PU3NIECKUX SIBICHUH,

- METOJbI 00PaOOTKH PE3YyIHTATOB (PU3UIECKOTO IKCIIEPUMEHTA,

ymemsy:

- IPUMEHSTHh TEOPETHUUECKHUE 3HAHUS U HKCIIEPUMEHTaIbHbIE METObl UCCIIEA0BaHUS PU
penieHnu mpodecCHOHANBHBIX 3a7ad;

- MPOBOJUTH PacuU€Thl, OCYIIECTBISATh aHAU3 U Ha OCHOBE ATOTO JeNaTh 000CHOBaHHbBIE
BBIBOJIBI;

- aHaJIM3UPOBATH PE3YJIbTAThl HAOMIOACHUN U SKCIIEPUMEHTOB C IPUMEHEHNEM OCHOBHBIX
3aKOHOB U TPUHIIUIIOB (PU3UKH;

- OIpeneNsaTh XapakTep (QU3NYECKUX IMPOILECCOB MO KOMIUIEKCY 3KCIEPUMEHTaIbHOU
UH(OPMALIMU TIPU IOMOIIN TpadUKOB, TAOIHII U YpaBHEHUH,

- MIPEACTABIATH 00PaOOTAHHYIO PKCIIEPUMEHTAIBHYIO U TEOPETUUYECKYIO0 MH(POpPMAIIHIO B
YCTHOW M MHCBMEHHOH (pOopME, B TOM UHUCIIE€ C UCTIOIB30BAHUEM COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTUH,

enademy:

- HaBBIKaMHU pabOThI C MUPOKUM KPYroM (pu3ndecKux mpuoOOpOB U 000PyAOBaAHUS;

- HaBBIKaMU 000CHOBAHUS CBOMX CYXKJIEHUH M BRIOOpA METO/1a UCCIICIOBAHUSI.

3. KpaTkoe coaep:kaHue TUCHUTIIUHBI

1.BBenenue.

HeoOxonuMocTh KBAaHTOBOTO IMOAXOJa MPU M3YYEHHH (U3UKU KOHJECHCHPOBAHHOTO
COCTOSIHUSI.

2.97neMeHThI KpucTasiorpaduu.

Tunel CUMMETpUM B KPUCTAIIMYECKUX CTPYKTYpax U UX PACIpPECNICHHE 110 CUHTOHUSIM
(uamexcel  Musiepa).  AHH30TPONHS KPHUCTAUIMYECKUX CBOWUCTB  (KUIKHE KPHCTAJLIbI,
noaumepsl). Kiaccudukarus TBEPIBIX TEJ MO XapaKTepy CUJI CBSI3U M THUIIAM KPUCTALTHUECKUX
cTpykTyp. Ilepuonnyeckue GyHKIUU ISl TPAHCISIIMOHHBIX BeKTOpoB. OOpaTHast peméTka u eé
CBOWCTBA, OOBEM DIEMEHTAPHOM sA4YeWKH OOpaTHOW peméTku. 3OHBI bpunntosHa.
HecoBepmieHCTBO ¥ AehEKThl KPUCTALIMYECKON peméTku. TeruioBple W pajaualliOHHBIC
nedeKThl, TUCIOKAIINH.

3. DNeMeHThI CTaTUCTUYECKON (DPU3UKU KOHJIEHCUPOBAHHOTO COCTOSIHUS.

TepMoauHaMHUECKMI W CTATUCTUYECKUM  IOAXOAbI B HU3YYEHUUM  COCTOSHUI
MaKpOCHUCTEM. OJIEMEHThl TEOPHH YIPYrOCTH, TEH30pbl nedopMmanuii W HaNpsKCHUM.
BripoxkaeHHbIE M HEBBIPOKIACHHBIE KOJUIEKTHUBBI, MX CBSI3b C KJIACCUYECKOW M KBAHTOBOM
CTATUCTUKOW. YMcla KBAaHTOBBIX COCTOSIHHUM JUIsi MUKpodacTuil. Mojaens ra3a CBOOOIHBIX W
HE3aBHCHUMBIX JJIEKTPOHOB M 0030HOB. BnusHue temreparypsl Ha pachpenencHue Depmu-
Hupaka. Breipoxxnennsie @epmu u bosze rasel. Kinaccuueckme W KBAHTOBBIE JKHUIKOCTH.
CBepxTekyuecTh. [IpaBuia  CTaTUCTHMYECKOTO yCpeAHEHHS  (PU3UYECKMX BEIUYUH B
KJIACCHMYECKOM M KBaHTOBBIX cTatucTukax. ®opmyna [Tnanka 1 4€pHOro U3mydeHusl.

4 3oHHas Teopus TBEPABIX TEINl.

VpaBuenue Illpegunrepa B nepuoguyeckoM mnoteHuuane. DyHkiuu  bioxa.
DHEpPreTUYeCKUid CIEKTp JJIEKTPOHOB B KpHUCTauie. ODHEprusi U NoBepxXHOCTh Depmu.
OddexTuBHas Macca JJIEKTPOHOB M JBIPOK B BAJICHTHON 30HE MOJYMPOBOIHUKA.
JucnepcuonHble 3aKOHBI. MeTalibl, OTYNPOBOAHUKH, JUIICKTPUKUA C TOUYKU 3PEHUS 30HHOU
TEOpUH.

5. DneMeHTapHbIe BO30YKICHUS B TBEPABIX TEJaX.

Knaccudukanus sneMeHTapHbIX BO30YyXaAeHUN B KprcTauiax. KoHuenus KBa3uyacTHil.
Bpemst u3HHM 3neMEHTapHBIX BO30YKIeHUI: (DOHOHOB, IJIA3MOHOB, SKCUTOHOB, MarHOHOB U
noyisipoHoB. [1ma3mennpie Konebanust u m1a3MoHbl. CKUHAD(DEKT.
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6./luHaMuKa KpUCTAIIIMYECKOW PEIIETKH.

KBanTOBBII XapakTep KojieOaHWUW KpUCTAUITMYECKOW peméTku. MMmmynbe U sHeprus
dononoB. Heympyroe paccessuue (OTOHOB, PEHTTEHOBCKUX JIydeid U HEUTPOHOB HA (POHOHAX.
Kone6anus B pemérke, COCTOAIICH U3 OAMHAKOBBIX aTOMOB.

Pemérka ¢ nByMs pas3iMYHBIMM aTOMaMH B KPUCTAJUIMYECKOW IPUMUTHUBHOM SYCHKE.
®opmymna [lnanka ayis GoOHOHOB.

7. TenoBble CBOMCTBA KOHJIEHCUPOBAHHBIX CpE.

Tennoémkocts TBEpOro Tena. O0nacTu HU3KUX U BBICOKUX TemrepaTyp. TemnoéMKoCTh
AJIEKTPOHHOI'0 Ta3a. AHrapMOHHUYECKHE B3aMMOJICUCTBHUS B KpUCTaLiax. TermionpoBOJHOCTH
TBEPABIX Te. TermoBoe conmpotuBieHue peméTku. [Iporeccr nepedpoca. JledexTsr pemérku u
UX BIMSHUE HAa TEIUIONPOBOJHOCTh. TEIUIONMPOBOAHOCTh JUANICKTPUKOB  (pemérodnas
TETJIOMPOBOAHOCTE). TEMIONPOBOAHOCT, METAJUIOB M CIJIABOB B OOJIACTH BBICOKMX U HH3KHX
TEeMIIepaTyp.

8.DnexTpuieckue CBONCTBAa KOHIEHCUPOBAHHBIX CPEI.

PaBHOBecHOE COCTOSIHME JJIEKTPOHHOTO ra3a B NMPOBOAHHKE. Jpeild IIeKTpOHOB MOJ
JEICTBHUEM BHEIIHETO AJIEKTpUYeckoro moisi. BpeMs penakcanuu u [uiHa cBOOOJIHOTO mpodera
AJIEKTPOHOB. DJEKTPONPOBOJAHOCTh HEBBIPOKICHHOTO M BBIPOXKACHHOTO AJIEKTPOHHOI'O Ta30B.
3aBUCUMOCTD MOJBHKHOCTH HOCUTENEH 3apsAia OT TEMIIEPATypbl. DIEKTPOIPOBOIHOCTh YUCTHIX
METaJIOB. JIEKTPONPOBOJHOCTh METAJUIMYECKUX CIUJIaBOB. SIBJIEHHE CBEPXIPOBOJAUMOCTH.
[Ilenn »HEPreTHYECKOro CHEKTpa 3JIEKTPOHOB IPOBOJMMOCTHM B CBEPXIPOBOAHMKE. Teopus
cBepxmpoBoaumocti bapanna-Kynepa-Ilpuddepa (BKII-reopus). OO6pa3zoBaHue IEKTPOHHBIX
nap Kynepa. BnusiHue BHEIIHMX TOJIEW HAa CBEPXIPOBOJIAIIECE COCTOSIHUE MPOBOJHUKA. Teopust
I'mu3Oypra-Jlannay. KBanroBanue noroka B cBepxnpoBogHukax. Ipdext [xozedcona.

9. MaruuTHbIE CBOMCTBA KOHJECHCUPOBAHHBIX CPEI_.

MarautHoe mojJe B MarHeTukax .MarHuTHbBIe  CBOicTBa atoMoB. OpOUTANIbHBIH,
CIIMHOBOM W  pEe3yNbTUPYIOLIMA MAarHAUTHBIE MOMEHTBI aTOMOB, MX KBAaHTOBAaHHE.
Knaccudpukanuss MarHUTHBIX MarepwaioB. JnamarHeTusMm, WHIYIWPOBAHHBI MarHUTHBINA
MOMEHT aroma. MarHuTHas BOCHPUUMYHUBOCTh JUANIEKTPUKOB. KBaHTOBas pupoa
napamarHeru3ma. [lapamaraeTusm 31eKTpoHHOTO ra3za. KBanToBas mpuponaa ¢peppomMarHeTusma,
criiHOBBIE BOJHBI. OOMeHHOE B3ammojelcTBue W (peppomarHeTusM. [lomMeHHass CTPyKTypa
(deppoMarHuTHBIX Tell. AHTU(EPPO-MarHeTU3M U PeppUTHI.

10. 3axntoueHue.

Tennenuu pa3BUTHS U IPOOIEMbI PU3UKH KOHJICHCHPOBAHHOTO COCTOSHUSI.

4. O0beM y4eOHOH JUCHHIIMHBI

Bunast yueOHoI paboThI B 3auetHpix | B akagem.
eIMHUIIAX qacax
Oo0mas TPyA0eMKOCTh TUCHHUILJIMHBI 10 Y4eOHOMY MJIAHY 5,0 180
AYAUTOPHBIE 3aHATHUS: 2,22 80
Jlexrn (JIek) 0,89 32
Ipaktuueckue 3ansarus (I13) 0,44 16
JlaGopaTopHbie pabOThI 0,89 32
CamocrosiTesibHas padora (CP): 2,78 100
Buj KoHTpoIs: 3a4eT / 3K3aMeH 0,0 3auer ¢
OLICHKOM

AHHOTaNuA padoyeil MPOrpaMmbl AU CHUNIMHBI
«JlabopaTtopusbie pa6oTsl no ¢puznyeckoii xumun» (b1.B.0/1.9)
1. Heap AUCHUIIMHBI — O3HAKOMHUTH M PACKPBITH BO3MOXHOCTH OCHOBHBIX 0a30BBIX
SKCHICPUMCHTAJIbHBIX MCTO/I0B (1)H3H‘-I€CKOI>1 XUMHUH, HAYYUTb CTYACHTA BUIACTH obmact u
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npeenbl MPUMEHEHUsST 3TUX METOJIOB MCCIEIOBaHUS, YETKO MOHUMATh WX MPUHIMITHATILHBIC
BO3MOXXHOCTH M OTpPaHUYEHUS MIPU PEIIEHUN KOHKPETHBIX SKCIIEPUMEHTANIBHBIX 3a71au.

2. B pe3yabTtare wu3yYyeHHs IUCHUIUVIMHBI O0y4YalUIWiicsi MO mporpamme
0akaJjiaBpUaTa J0JIKeH:

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

- CIMOCOOHOCTHIO TPUMEHSTh 0a30BbIC 3HAHHUSI MAaTEMAaTHYECKHX U €CTECTBEHHOHAYUHBIX
TUCIUTIINH, JUCHUIUIMH OO0IenpodecCHOHaTbHOTO IMKJIa B 00beMe HeOoOXOAUMOM B
npo(ecCHOHANBHOM  JESITENFHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAYK,
pa3paboTaHHBIX B HHUX MOJIXOAOB, METOJAOB M pPE3yJbTaTOB MaTeMaTHUYECKOro aHajau3a H
MOJICITUPOBAHHSI, TCOPETUICCKOTO M dKCIiepuMeHTaibHoro uccienoanus (OIMK-1);

- COCOOHOCTHIO MPUMEHSITh OCHOBBI METO/IOB HCCIIEIOBAHUS, aHAlIM3a, TUArHOCTUKU U
MOJICJIMPOBAHUsl CBOMCTB HAaHOMATEPUAJIOB M HAHOCUCTEM HEOPIaHMYECKOM M OPraHUYeCKOU
IPUPOJIBI, B TBEPAOM, KUIKOM, TeJIe00pa3HOM, a3pO30JIbHOM COCTOSIHUH, BKJIIOYasi HAHOIICHKU
¥ HaHOCTPYKTYPHPOBAHHBIC MOKPHITHS, BHYTPEHHUE U BHEIIHUE TPAHUIIBI paznena ¢a3, a Takxke
(GHU3NUIECKUX ¥ XUMHUYIECKHX MPOIECCOB B HUX WK ¢ X ydactuem (OITK-3);

- CIOCOOHOCTBHIO TIPUMEHSTh HABBIKM HWCIOJB30BAaHUS MPHUHIMIIOB W METOIUK
KOMIUIEKCHBIX HCCJIEIOBAaHUM, WCHBITAHUW M JUArHOCTUKHM HW3JEIHM W3 HaHOMaTepHaloB U
IPOIIECCOB WX MPOM3BOJACTBA, OOpabOTKM M MoAM(HKANWM, BKIOYAas CTaHJApTHBIE U
ceprudukanronsie uensitanus (ITK-3).

3HamMb.

- IPUHIUI PpaObOThI U CXEMBbI HCTIOIb3YEMbIX U3MEPUTEIbHBIX YCTAHOBOK;

- BO3MOXHOCTH METOJOB CIEKTPOXMMHUHU JJIs TPOBEACHUS KAYECTBEHHOTO U
KOJIMYECTBEHHOTO0 aHalli3a XMMUYECKUX CHCTEM, ONPEIENICHUS TEPMOJIMHAMUYECKUX CBOWCTB
XUMHUYECKHX BEIECTB;

- KOHAYKTOMETPUYECKMH M  TOTEHIUOMETPHUYECKMH  METOAbl  HAXOXKICHUs
TEPMOJIMHAMHUYECKUX  XAPAKTEPUCTHK AJIEKTPOIUTOB (aAKTMBHOCTEH W KOA(PPHUIIMEHTOB
AKTHMBHOCTH, KOHCTAHTBI JUCCOIMAIIUH, TEPMOJTNHAMUYCCKIX XapAaKTEPUCTUK PEAKIIHH);

- (hu3MKO-XUMUYECKHE METOMBI HCCIEIOBaHUs U aHann3a (a30BbIX PAaBHOBECHH B OJHO-
¥ MHOTOKOMITOHEHTHBIX CHCTEMax, MyTU MOCTPOCHUSI (Pa30BBIX TUArpaMM COCTOSTHUS,

- OKCIIEPUMEHTAILHBIE METOJbl M3yYeHUs] KMHETUKH XUMHYECKHX DPEaKIIHi, CIOCOOBI
orpezieNieHus] KOHCTaHT CKOPOCTEH U MOpSAAKAa XUMUYECKUX pPeaklnid, TOIX0bl K YCTAHOBJICHHUIO
JTUMUTHPYIOIIEH CTaJMH PEAKIIUU ¥ YCTAHOBICHUIO MEXaHU3Ma €€ IPOTEKaHUS;

- KaJOpUMETPUYECKHE METOJbl OIpeAeTeHHUs] TEIUIOEMKOCTH, TEMJIOBBIX A(P(EKTOB U
JIPYTUX TEPMOXUMHUUYECKUX CBOWCTB U3Y4aeMbIX 0OBEKTOB,;

ymemsy:

- TMPUMEHSTHh TEOPETHYECKHE 3HAHUS WM DKCIEPUMEHTaIbHBIE METOABl HMCCICIOBAHUS
(U3UYECKON XUMHH MPU PEIICHUH MPodeCcCHOHATBHBIX 33]1a4,

- chopMmynupoBaTh MpoOieMy H OOOCHOBATH BEIOOP AKCIEPHUMEHTAIHLHOTO METOJa
UCCJIEIOBAHMSI, TIOCTABUThH LIETU U 33/1a4U U HAMETUTh MMYTH UX JOCTUKECHHUS;

- TPOBECTH MAaTeMaTHUYECKyl0 OOpabOTKy SKCIIEpUMEHTANbHBIX JaHHBIX Ha 0a3ze
TEOPETHUECKUX 3HAHUH 10 PU3NUECKON XUMUH,;

- NPEICTaBIATh JaHHbBIE J1a0OpPaTOPHOTO HCCIIEAOBaHUS B rpaduueckoil Gopme u Ha
OCHOBE TIOJyYEHHBIX 3aBUCUMOCTEH OIpPEAENsATh COOTBETCTBYIOLIUE TEPMOJUHAMHUYECKHE U
KMHETUYECKUE XaPAKTEPUCTUKHA XMMHUYECKON CUCTEMbI H XUMHUYECKOT0 MPOIecca,

- [POBOJUTH aHANU3 W KPUTHUYECKH OLEHUBATh IOJy4YCHHBIE HKCIEPUMEHTAaJIbHBIC
JTaHHBIE, 0000MIaTh U JeaTh 000CHOBAHHBIC BHIBOJIBI HAa 0a3e MPOBEAEHHBIX OMBITOB,;

gnadems:

- KOMIUIEKCOM COBPEMEHHBIX IKCIEPUMEHTAIbHBIX METOJOB (PU3NYECKOM XUMHUU IS
pelIeHNs KOHKPETHBIX HCCIIe0BaTENbCKUX 3a/1aY;

- DKCIIEPUMEHTATBLHBIMA METOJJAMH UCCIICIOBAHUS COCTOSIHHSI XUMHUYECKOTO PAaBHOBECHS
U KHHETUKU XUMHUYECKOTO MpoIiecca.
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- mpueMamM# 00paOOTKH MOTyYEHHBIX OMBITHBIX TaHHBIX IS BBISBICHUS U YCTAaHOBIICHUS
B3aMMOCBSA3€H MeXIy TEepMOAMHAMHYECKUMH CBOWCTBaMHU M (U3MYECKUMHU IapaMeTpaMu
npoiiecca;

- 3HAHMSIMHM OCHOBHBIX 33aKOHOB (HU3WYECKOM XUMHHM [UIsl  COJAEp)KaTelbHOU
MHTEPIPETALNH MOTY4YEHHBIX SKCIIEPUMEHTAIBHBIX PE3YJILTATOB.

3. KpaTkoe coaep:kaHue TUCHUTIUHBI

[Ipumenenne MeTONOB  (DU3MKO-XMMHYECKOTO HCCIEAOBAHUS IS ONpPEICICHHUS
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
CHUCTEMaX.

Xumuyeckoe paBHoBecue. OrmpesernieHne KOHCTaHTHI XHMMHUYECKOTO paBHOBECHS HU
TEII0BOTO 3P deKTa XMMUYECKON peakluy Ha TPUMEPE PEaKIUil Pa3I0KEeHHUS.

Tepmoxumus. Kanopumerpus. Onpenenenue TETUIOEMKOCTH BEIIIECTB
KAJIOPUMETPUUECKUM METOJIOM.

4. O0beM y4eOHOH JUCHHIIMHBI

Bunast yueOHoI paboThI B 3auetHpix | B akagem.
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
CamocrosiTesibHas padora (CP): 2,11 76
Buj KoHTpoIs: 3a4eT / IK3aMeH 0,0 3ayer

AHHOTanus padoyeil NPOrpaMMbl JUCHHUILIMHBI
«JlomoJIHUTEIbHBbIE IJ1aBbl opranuveckoii xumun» (51.B.0/1.10)

1. IleJb AMCHUIUIAHBI — IPUOOPETEHUE CTYICHTAMU 3HAHUN O CTPOCHUHU OPTaHUYECKUX
COCJMHCHUH, OCHOBHBIX XHUMHUYECKHUX CBOWMCTBAaX pAa3JIMYHBIX KJIACCOB OPTraHHYECKUX
COCJIMHEHUH M METOaX MX MOJYUCHHS, KaK MPOMBIIIUICHHBIX, TaK ¥ Ja00paTOPHBIX.

2. B pe3yabrare wu3y4YeHHs AUCHUIVIMHBI oOyyawinuiicssi mno mnporpamme
0akajaBpHaTa qOJIKEH:

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

- COoCOOHOCTHIO MPUMEHSATHh 0a30BBIC 3HAHHMS MATEMAaTHUYECKUX U €CTECTBEHHOHAYYHBIX
TUCIUIUIAH, JUCIHIUIAH 00menpodecCHoHaIbHOr0 IMKIa B 00BeMe HeoOXOIWMOM B
npopEeCCHOHATBPHON  JICITETBHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAyK,

65




pa3pa60TaHHHx B HHUX MIOAXOOOB, MCTOJAOB W PEC3YJIbTATOB MATCMATHYCCKOI'0 aHajlin3a U
MOJICITUPOBAHHS, TCOPETUIECKOTO M SKCIIepuMeHTaibHOro uccieaoanus (OITK-1);

- CHOCOOHOCTBIO HCIONB30BaTh HA MPAKTUKE COBPEMEHHBIC NPEJICTABICHUS HAYK O
CBOMCTBaX BEIECTB M MAaTEPUAIIOB MPH MEPEX0/ic UX B HAHOPa3MepHOEe COCTOsiHKUE (HOJIb, OJHO
U JBYXMEPHOE), O BJIMSHUHM pa3Mepa Ha CBOWCTBA BEIIECTB M MATEPHUAJIOB, B3aUMOJCHCTBHUU
HaHOMATEPHAJIOB U HAHOCHCTEM ¢ OKpyskaroreit cpemoit (ITK-2);

3Hamy:

— TEOPETUYECKUE OCHOBBI CTPOEHHUS M CBOMCTB Pa3IMYHBIX KJIACCOB OPraHUYECKUX
COEMHECHUH;

— CImocoObl TMOJIyYeHHS U XHWMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPTaHUYECKUX
COEIMHECHUN;

— OCHOBHBIE MEXaHU3MbI IPOTEKAHUS OPTaHUYECKUX PEaKIINM;

ymemsy:

— TPUMEHATh TEOPETUYECKHE 3HaHUS [UIsl CHHTE3a OPraHUYECKUX COCAMHEHHM
PA3INIHBIX KJIACCOB,

— aHAJIM3UPOBATh U MPENICKA3bIBATh PEAKI[MOHHBIE CBONCTBA OPTaHUYECKUX COCTUHEHUH;

— COCTaBJIATH CXEMbI CUHTC3a OPTaHUYCCKUX COG,Z[I/IHGHI/Iﬁ 3a1aHHOT'O CTpOGHI/IH;

e1ademo.

— OCHOBaMH HOMEHKJIaTyphl M KJIACCH(PHUKAIIUY OPTaHUUECKUX COCTUHECHUH;

— OCHOBHBIMU T€OPETUUYECKUMH MPEACTABICHUSIMHI B OPraHUYeCKOW XUMUH;

— HaBbIKaMH 060CHOBaHI/I5I paluoOHaJIbHBIX CHOCO6OB MOJIYUYCHUA OPraHuYCCKUX

BEIIIECTB.
3. KpaTkoe coaep:xkaHue TUCHUTLITUHBI
["anoreHonpon3BOIHEIE. Knaccudukanms. Howmenxkiarypa. AJKuI- u

AUTWITATIOTeHUIBl.ApOMaTHYeCKe  ramoreHuasl. W3omepus. Homenkmatypa. CrocoObl
nonydenus. [IpocTpaHcTBeHHOE M 3JIEKTpOHHOE cTpoeHue. dusnueckue cBoicTBa. Peakumm
HYKJICOQMIHHOTO 3aMelieHus] W OoTimierieHus. [loHsTHe HYKICOPUIHPHOCTH W OCHOBHOCTHU
peareHTOB. AMOHICHTHBIC HYKJICO(PUIbHBIC PEareHTHI.

MerauiopraHuyeckue  COSOUHEHMS. Tumbl  CBSA3€M B DJIEMEHTOPTAaHUYECKHUX
coemuHeHUAX. CrocoObl TMOMy4YeHUs JIUTHA- U MarHUHOPraHWYECKUX coeauHeHui. Peaxius
I'punbspa, mexanusMm. Peakiinu ¢ kapOOHMIEHBIMEA COSTUHECHUSIMU.

Crnuptel. ®Denonwl. [IpocThie 3dupbl. DnokcucoequHEHUsS. AJBICTHIB, KETOHBI.
KapOoHOBBIE KHCIOTHI M WX MPOU3BOJHBIC. B KaXXIOM KJlacce paccMaTpUBAIOTCS CIICTYIOIINE
paszmenbl. HW30MEpHs, HOMEHKIATypa, (u3nueckne W XUMHUYECKHE CBOMCTBA, CIOCOOBI
NoJIy4eHUsl. MexaHu3Mbl peaKLui.

Manonoseiii 3¢up. IHomyuenne. Ctpoenne, CH-Kucnotnocts. Peakumu koHzmeHcanuu
MaJIOHOBOTO 3(Hipa ¥ MAJIOHOBOW KHUCIIOTHI C albIeruaaMu. AMHHOKHUCIOTHI. [[lukapOoOHOBBIE
KHCJIOTHI.

A3zotconepxamue coeauHeHusi.  HutTpocoenunenus. AmuHbl. B kaxaom Kiacce
paccMaTpUBAIOTCS CIACAYIOIINE Pa3eibl: H30MEpHs, HOMCHKJIATypa, (PU3NIECKUE U XUMHIECCKUE
CBOWCTBA, CIOCOOBI MoyueHus. MeXaHU3Mbl peakLni.

A3za- u nuazocoeauHenus. [lonydeHune AuMa3zocOoeNMHEHUN peakiuend AUa30THPOBAHUSA:
YCIIOBHUSL NIPOBEACHUS peaKUUU M MexaHu3Mm. Dusnyeckue CBOWCTBA. XUMHUYECKHE CBOMCTBA.
[TonydyeHre U NprUMEHEHNUE a30COCAMHEHUH.

4. O0beM y4eOHOH JUCHHUILIMHBI

Bunpr yue6HOM paboThI B 3ayerHBIX B akazmem.
CANHHUIIax qacax
O01masi TPYA0eMKOCTh THCIUTIMHBI 110 Y4eOHOMY MJIAHY 5,0 180
AyIMTOPHBIE 3AHATHS! 1,78 64
Jlexiuu (JIek) 0,89 32
JlaGopaTopHbie pabOTHI 0,89 32
CamocrosiTesbHas paGora (CP): 2,22 80
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Buj KoHTpoIs: 3a4eT / 3K3aMeH 1,0 IK3aMeH

(36)

AHHOTaNuA padoyeil MPOrpaMmbl AU CHUNIMHBI
«Kommouanast xumus» (b1.B.OJ.11)

1. Henp AUCHUIUIMHBI. O3HAKOMJICHHE CTYJEHTOB C OCHOBAMHM TEPMOAMHAMHUKHU
MOBEPXHOCTHBIX SIBIICHUH, CIIOCOOAMH TOJTYYCHHS] U BaXXHEHIIMMU CBOWCTBAMHU JTUCTIIEPCHBIX
CHUCTEM.

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

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

- CIIOCOOHOCTHIO TPUMEHSTh 0a30BbIC 3HAHHUSI MAaTEMAaTHYECKHX U €CTECTBEHHOHAYUHBIX
JTUCIUTIINH, AWCIUIUIMH 0O0Ienpo(ecCHoHaIbHOTO IIMKJIa B 00BbeMe, HEOOXOJAMMOM B
npo(ecCHOHANLHOM  JIEATENILHOCTH,  OCHOBHBIX  3aKOHOB  COOTBETCTBYIOIIMX  HAYK,
pa3paboTaHHBIX B HHMX IIOAXOJOB, METOJOB U pe3yJlbTaTOB MaTEMaTHYECKOr0 aHajiu3a H
MOJICITUPOBAHHSI, TCOPETUICCKOTO M IKCIiepuMeHTaibHoro uccienoanus (OIMK-1);

- COCOOHOCTHIO MPUMEHSITh OCHOBBI METO/IOB HCCIIEIOBAHUS, aHAlIM3a, TUAarHOCTUKU U
MOJICJINPOBAHUsl CBOMCTB HAaHOMATEPHUAJIIOB U HAHOCHUCTEM HEOPraHUYECKOW U OPraHUYECKOU
IPUPOJIBI, B TBEPAOM, KHUJIKOM, reie00pa3HOM, a3p030JIbHOM COCTOSTHUH, BKIIOUYAsi HAHOIIEHKU
¥ HAaHOCTPYKTYPHPOBAHHBIC MMOKPBITHS, BHYTPEHHUE U BHEIIHHUE TPAHMIIBI pa3jiena a3, a Takxke
GHU3NUIECKUX U XUMHUYECKHX MPOIIECCOB B HUX MK ¢ uXx ydactuem (OITK-3)

- CIIOCOOHOCTHIO HMCIOJB30BAaTh Ha IMPAKTUKE COBPEMEHHBIC MPEICTABICHUS HAyK O
CBOMCTBaxX BEIIECTB M MAaTEPUATIOB MPH MEPEX0JIe UX B HAHOPA3MEPHOE COCTOsIHUE (HOJIb, OJTHO
U JIBYXMEPHOE), O BIUSHHHM pa3Mepa Ha CBOMCTBA BEIICCTB U MAaTEPHAIOB, B3aUMOJICHCTBUU
HaHOMAaTEePHAJIOB U HAHOCHCTEM ¢ OKpyskarorei cpemoit (ITK-2);

3HATH:

OCHOBHBIE TIOHSATUS U COOTHOIIEHHS TEPMOJUHAMUKU TITOBEPXHOCTHBIX SIBICHUMN
(TepMOIMHAMKKA TOBEPXHOCTHOTO CJIOS; aJre3usi, CMauMBaHUE M PACTEKaHUE >KUKOCTEH;
JTUCIIEPCHOCTh U TEPMOAMHAMHYECKHE CBOMCTBA TeJ; alcOpOIMs Ta30B U MapoB, afcopOIus u3
pacTBOpOB);

OCHOBHBIE METO/IbI MOTYYEHHSI TUCTIEPCHBIX CUCTEM;

OCHOBHBIC CBOWCTBA JUCIIEPCHBIX CHUCTEM  (3JICKTPOIIOBEPXHOCTHBIE CBOMCTBA;
KMHETUYECKHE M ONTHYECKHE CBOMCTBA; CBOMCTBA PAaCTBOPOB KOJJIOMIHBIX IOBEPXHOCTHO-
AKTUBHBIX BEIICCTB);

OCHOBHBIC TIOHATHS M COOTHOIICHHS TEOPUI arperaTuBHON YCTOWYMBOCTU M KOATyJISIIAN
110G OOHBIX TUCTIEPCHBIX CHCTEM,

OCHOBHBIC 3aKOHOMEPHOCTH CTPYKTYypOOOpa3OBaHHsI M PEOJOTUYECKUE CBOWCTBA
JUCTIEPCHBIX CUCTEM;

YMETh:

MPOBOAUTH pPacueThl C HCIOJIb30BAHUEM OCHOBHBIX COOTHOIICHHUH TEPMOJINHAMUKH
MOBEPXHOCTHBIX SIBJICHUH U PacUeThl OCHOBHBIX XapaKTEPUCTHUK JAUCIIEPCHBIX CHUCTEM,

61a0emy.

METOJIaMU HM3MEPEHHsI TOBEPXHOCTHOTO HATSHKEHUS, KPAaeBOrO yIiia, BEIHYUHBI
aacopOUMKM M yIeNbHOW  TOBEPXHOCTH,  BA3KOCTH, KPUTHYECKOM  KOHLIEHTpALUU
MUIEIUIO00pa30BaHUs,  DJIEKTPOKMHETHYECKOTO  IMOTEHIMaa;  METOJaMH  IMPOBEICHUs
JTUCIIEPCUOHHOTO aHalli3a, CHUHTe3a JHUCIEPCHBIX CHUCTEM U OLEHKH WX arperaTUBHOU
YCTOMYUBOCTH.

3. KpaTkoe cogep:kaHue TUCHUTIUHBI

Monynsb 1. [IpenMer u npu3HAKU OOHEKTOB KOJUIOUIHON XUMUN
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Konnounnas xumusi - Hayka O MOBEPXHOCTHBIX SIBJICHHUSIX M JIUCIIEPCHBIX CHUCTEMAX.
OCHOBHBIE IPU3HAKU JUCHEPCHBIX CUCTEM - F€TEPOr€HHOCTh U JUCIIEPCHOCTh; MOBEPXHOCTHAS
JHEPIHUs; KOJMUYECTBEHHBIC XapaKTEPUCTUKU aucrepcHocTH. Kiaccudukanus TUCTIEpCHBIX
CUCTEM.

Monynb 2. TepMoarHaMIKa TOBEPXHOCTHBIX SIBJICHUIA

OOmrast xapakTepUCTUKAa TOBEPXHOCTHON dHepruu. [loBepXHOCTHOE HaTsSKEHUE.
VYpaBaenue ['n66ca-I'enpmrospua aist BHYTPEHHEH yIeIbHOW TOBEPXHOCTHOW HEPrUH (IIOJIHON
MIOBEPXHOCTHOM YHEPIUN).

Meton u30bITKOB ['mOOca. @yHmameHTambHOE ajcopOIuoHHOE YypaBHeHue [mbOca.
YactHoe BwIpakeHue ypaBHeHuss [uO06ca. I[loBepXHOCTHO-aKTHBHBIE | TIOBEPXHOCTHO-
WHAKTUBHBIC BEIIECTBA.

Anresus u kore3uws. YpaBHenue Jlroripe i pabotel anresun. CMmadWBaHHUE, 3aKOH
Onra. VYpasuenue [lronpe-lOnra. Pactekanue >xuakoctei, Ko3((UIMEHT pacTeKaHus 10
["apkuncy. D¢ dhexT Mapanronu, npaBmio AHTOHOBA.

[IpaBuno ¢a3 I'ubbca wu aucnepcHocTh. BnusHHEe KpPUBU3HBI TIOBEPXHOCTH Ha
BHyTpeHHee maBieHue Ten (ypaBHenue Jlammaca). KanmwmispHele siBIeHUS. YpaBHCHHE
KenpBuna. BiusHue nuUCHIEpCHOCTH Ha PacTBOPUMOCTb, KOHCTAHTY PAaBHOBECUS XUMHYECKOMU
peakuuu, TemnepaTypy (ha3oBoro nepexosa.

Metoapl ToONydyeHHs] JHUCIEPCHBIX CUCTeM. YpaBHeHHe PeOunzaepa s paboOThI
nucrieprupoBanus. Dddexkt PeOunaepa. ['oMoreHHas u rereporeHHass KOHJICHCAIHS. DHEPTUs
I'n66ca o6pazoBanus 3aposiia HOBOH (a3bl. Kunetrnka oOpa3oBaHust HOBOU (ha3bl.

Monynb 3. AncopOIMOHHBIE pABHOBECHS

[Ipupona ancopOUMOHHBIX cWiI. AjcopOuus Ta30B M MapoB Ha OJHOPOJIHOU
noBepxHocTu. 3akoH ['enpu. Moxenb u ypaBHenue Jlenrmiopa. Teopusi mOJIMMOJIEKYISIPHOMN
ancopoumu bpynayspa, Ommera, Temrepa (BOT). Onpenpenenue ynenbHOW ITOBEPXHOCTH
metonoM BOT.

AncopOmus Ta30B M TapoB Ha MOPHUCTHIX Marepuanax. Kmaccupukamuss mop 1o
Jyoununy. Teopusi kKamwisipHOW KoHAeHcauu. Pacuer nHTerpanbHoi u nuddepeHuaibHoMl
KPHUBBIX pacripeieieHust o0bema 1mop 1o pa3mMepam.

AncopOuusi Ha MHKPOIOPUCTHIX Matepuanax. I[lotenmuanpHas teopus [lonsHu.
Xapakrepuctuueckass KpuBas ajncopoumu. OOoOmeHHoe ypaBHeHHe Teopuu JlyOmHUHA
00BEMHOT0 3aMoJIHEHHs] MUKpOTIop, ypaBHeHue [lyonHuHa - PagymikeBuya.

AncopOrusi  MOBEpPXHOCTHO-aKTMBHBIX — BemecTB. [IpaBunmo [liokno -  Tpayoe.
3aBUCUMOCTh MOBEPXHOCTHOTO HATSKEHUSI OT COCTaBa pacTBopa. YpaBHeHue I[IIumkoBckoro.
VYpaBHEHUSI COCTOSIHUSI Ta3000pa3HBIX MOBEPXHOCTHBIX (aJCOPOIIMOHHBIX) TIUICHOK. Bechl
Jlearmiopa.

Monyib 4. D5neKTpudecKHe sIBICHUS HA IOBEPXHOCTH

Mexanusmbl  00pa3oBaHus JIBOMHOro osnektpuueckoro cios ([IADC). VYpaeHenus
Jlunnmana. OnekTpokanwuisipHble Kpubble. Teopun crpoenus [IOC. Pemenue ypaBHeHus
[Tyaccona-bonbumana mis nuddys3noit wactu JID2C. JIDC mo Teopun IlltepnHa, mepesapsiaka
MOBEPXHOCTH.

DJIEKTPOKUHETUYECKUE  SIBJICHHS, DJICKTPOKMHETUYECKUH TMOTEHUHAI. Y paBHEHUE
I'enbmromnbiia-CMOITYyX0OBCKOTO JUIS SJIEKTPOOCMOCA U 3TIEKTpodopesa.

Mopyns 5. Kunetnyeckue cBOWCTBA TUCIIEPCHBIX CUCTEM

CBs3b CKOPOCTH OC@XKICHUS YaCTHUI[ C WX pa3MepoM. YCIIOBHUS COONIOJCHHS 3aKOHA
Crokca. CenMMEHTAIIMOHHBIA aHalIu3 MOJIUAUCIEPCHBIX cUCTeM. KpuBbIe pacnpenenecHus
gactul] 1o pa3mepaMm. llpupona OpOyHOBCKOro JABIKEHHs. 3akoH OWHIUTEHHA -
CmomyxoBckoro. CrneAacTBus ©3 TEOpHH OpOYHOBCKOTO JABWXKeHHsA. CeauMeHTallnoOHHO-
¢ Py3MOHHOE paBHOBECUE, THIICOMETPHUYECKHUI 3aKOH.

Mopnynb 6. ArperaTuBHasi yCTOWYUBOCTD U KOATYJISIIHSI TUCTIEPCHBIX CUCTEM

CenuMeHTAIIMOHHAS ¥ arperaTuBHasl YCTOMYHBOCTU cucTeM. JInoduibHbie u muodoOHbIC
cucrteMbl. Kpurepuii mmodwibHOocTH 10 Pebunnepy-lllykuny. JlmodwibpHbIe AuCcnEepCcHBIC
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cuctembl. Kraccupukanus moBepXHOCTHO-aKTHBHBIX BeIIeCTB. TepMOIMHAMUKA U MEXaHHU3M
mutnesiooopazoanus. Ctpoenue muresnt [TAB. Comobunuzanus. Kpurnueckast KOHIIEHTpaIus
MUIEILITI000pa30BaHUS, METOJIBI €€ ONPEICTICHHUS.

JInodobubie nucnepcHbie cUCTEMBI. DaKTOPbl YCTOMYMBOCTH JHUOGOOHBIX CHCTEM.
brictpas u Mennennas koarynsauus. Kuneruka koarynsiuuu no CMoJIyXOBCKOMY. 3aBUCHUMOCTD
YyyCia YacTULl pa3HOoro Nopsaka oT BpemMeHu. OCHOBHBIE NOJIOKEHUS Teopun Jlepsaruna, Jlannay,
®epaesi, OpepoOeka ([JIDPO). PackimHuBaroniee aaBieHWe u ero cocrabisitomue. OOiee
YpaBHEHUE MJI1 SHEPIHMM B3aWMOJCHCTBHA JUCHEpPCHBIX dacTull. [loTeHnmanpHblE KpHUBBIE
B3aUMOJACUCTBUSA vacTull. HeWTpanuszanMoHHas W KOHLEHTpauuoHHas Koaryisauus. lIpasuio
[lyneue-I"apau.

Monynb 7. CTpykTypooOpa3oBaHHe U CTPYKTYPHO-MEXaHUUECKHE CBOMCTBA TUCIIEPCHBIX
CUCTEM

Tunsl cTpyKTYp, 00pa3yOMIMUXCS B JUCTIEPCHBIX CUCTEMaX. B3amMOCBSI3b MEXKIY BUIAOM
MOTEHIMAIBHON KpUBO# B3ammoaelcTBus yactuil (o treopuu JJJIPO) v THIIOM BO3HHUKAIOLIUX
cTpykTyp.  KoarymslMOHHO-TUKCOTPOIIHBIE M KOHJIEHCAlIMOHHO-KPUCTAJUIU3AI[MOHHbBIC
CTPYKTYPBHI.

Peonornueckuii Meron ucciaeAOBaHHUS AUCTIEPCHBIX cucTeM. OCHOBHBIE MOHSTUS U
UJeabHbIE 3aKOHBI PEOJIOTMH. MOJEIMPOBAHNUE PEOJIOTHUYECKUX CBOWCTB TEll.

Knaccudpukanus AUCIEPCHBIX CHCTEM 1O CTPYKTYPHO-MEXaHHMYECKHM CBOMCTBAM.
BS3KOCTh JKHUIKUX arperaTMBHO YCTOWYMBBIX AMCHEPCHBIX CUCTEM. YpaBHEHUA OWHILITEWHA,
[raygunrepa, Mapka - XayBunka. Peonornueckue CBOWMCTBA CTPYKTYpUPOBAHHBIX
YKHUJKOOOPA3HBIX U TBEPAOOOPA3HBIX CHCTEM.

4. O0beM y4eOHOH JUCHHUILIMHBI

Bunbr yue6HOM paboThI B 3ayerHBIX B akanmem.
eIUHUIIaX gacax
Oo6masi TpPyA0eMKOCTh TUCHHUILJIMHBI 10 Y4e0HOMY IJIaHy 5,0 180
AYAUTOPHBIE 3aHATHUS: 1,78 64
Jlexiu (JIek) 0,89 32
JlaGopaTopHbie pabOThI 0,89 32
CamocrosiTesbHas padora (CP): 2,22 80
Buj KoHTpoIs: 3a4eT / 3K3aMeH 1,0 IK3aMeH
(36)

AHHOTanuA padoyeil MpPOrpaMmbl IUCHUNIMHBI
«IIpomecchl u anmaparbl XuMu4eckoi Texnosorun» (b1.B.0/1.12)

1. Heap AMCOMIUIMHBI - BMECT€ C KypcaMH OOIIEH XWMHYECKOW TEXHOJIOTHH,
XUMHUYECKHX MPOIECCOB M PEAKTOPOB M JIp. CBsI3aTh OOIICHAYYHYIO U OOIIEHH)KEHEPHYIO
MOJTOTOBKY XHMHKOB-TEXHOJIOIOB Ha OCHOBE M3yU€HHUS OCHOB T'HMJIPABIMYECKUX, TEIJIOBBIX U
MAacCCOOOMEHHBIX TIPOIECCOB XUMHUYECKOM TEXHOJIOTUH, YTO HEOOXOAMMO MpPH TOJITOTOBKE
CHEMAIMCTOB IO JIaHHOMY HAINpaBJIEHUIO [UJI HAyYHO-MCCIIEOBATEeIbCKOW, pacueTHO-
AHAIIMTUYECKOM, TPOU3BOJICTBEHHON U MPOEKTHO-TEXHOJIOTUYECKOMN AEATEIBHOCTH.

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

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

- CIIOCOOHOCTHIO MPUMEHATH 0a30BbIe 3HAHUSI MATEMAaTHYECKUX U €CTECTBEHHOHAYUYHBIX
TUCIUIIMH, JUCHUIUIMH 00menpodeccHOHalbHOTO IHMKJIAa B 00beMe, HEOOXOAMMOM B
npoecCHOHANbHOM  NIeATENbHOCTH,  OCHOBHBIX  3aKOHOB  COOTBETCTBYIOUIMX  HayK,
pa3paboTaHHBIX B HHUX TOJIXOAOB, METOJAOB M pPE3yJbTaTOB MAaTEeMAaTHYECKOrO aHauu3a Hu
MOJICITUPOBAHHKS, TCOPETUIECKOTO M SKCIIepuMeHTaibHOro uccienoanus (OITK-1);
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- CIOCOOHOCTBIO TIPHMEHSTh HAaBBIKM WCIOJB30BaHUs (110J] PYKOBOJICTBOM) METOJIOB
MOJICIIUPOBAHHMsI, OIICHKH, IIPOTHO3UPOBAHUS W ONTHUMHU3AIMU TEXHOJOTHYECKUX IIPOIIECCOB M
CBOMCTB HAHOMAaTEpPHUAJIOB, CTAaHIAPTH3ALNH U cepTuuKauy Matepuaios u mporeccos ([1K-4);

- CHOCOOHOCTBIO IMPUMEHSTH HAaBBIKM HCIOJIB30BAaHHS TEXHOJIOTMYECKHX OIepanui,
000py/IOBaHUsI, HODMATUBHBIX ¥ METOAMYCCKUX MATEPHUAIOB IO TEXHOJOTMYECKOH MOJIrOTOBKE
IIPOU3BO/ICTBA, KAYECTBY, CTAHAAPTH3ALMH U CEPTUPHUKAIMN OCHOBHBIX THIIOB HAHOMAaTEPHAIIOB
Y HaHOCHCTEM HEOPraHWYEeCKOW M OpPraHu4ecKOW NMpUpobl (TBEPIBIX, KUIKHUX, ree00pa3HbIX,
adpO30JIbHBIX), BKIIFOYAsi HAHOIUICHKH M HAaHOCTPYKTYPHUPOBAHHBIC TOKPBITHS, & TAKKE W3CIUHA
Ha MX OCHOBE M IPOIIECCOB IMOJNYYCHUS C DIIEMEHTAMU SKOHOMHYECKOTO aHAJIM3a U y4eTOM
IpaBWI TEXHUKH O€30MaCHOCTH, TPOU3BOACTBEHHOH CaHHTapHH, MOXKapHOW OE30MacHOCTH H
HOpM oxpanbl Tpyaa ([1K-6);

3HaAMb:

- OCHOBBI TEOpPHH IEPEHOCAa HMITYJbCa, TEIUIa W MAacChl, HPUHIHMIBI (PUIUIECCKOTO
MOJICIIUPOBAHMS IIPOLIECCOB; OCHOBHBIC YPAaBHEHUS JIBIDKCHUS JKUJIKOCTECH; OCHOBBI TEOPHH
TEIUIONEepPeIaui; OCHOBBI TEOPHH MAacCOIepeladyd B CHCTEMax CO CBOOOJHOW M HEMOJBMIKHON
rpaHuneil pasnena (a3; THUIOBBIE IPOLECCHI XUMHYECKOW TEXHOJOTHH, COOTBETCTBYIOIIUE
armapaThl ¥ METOJIbI UX PacueTa;

- METOAbl TOCTPOCHUS OMIIUPUYECKAX M TEOPETUUCCKUX MOJCNCH XHMHKO-
TEXHOJOTMYECKUX TPOLIECCOB.

- OCHOBHBIE IIPHHIMITBI OPTaHU3ALMH IPOLIECCOB XMMHUYECKOW TEXHOJIOTUH;

ymemn:

- ONpEENATh XapaKTep IBWKECHHS JKHUIAKOCTEH W Ta30B; OCHOBHBIC XapaKTCPHCTHKH
IPOLIECCOB TEIUIO- U MAacCONEPeaayr; pacCUUTHIBATh MAPaMETPbl U BBIOMPATH amIapaTypy s
KOHKPETHOTO TEXHOJOTHYECKOT0 MPOoIiecca,;

- paccUMTHIBATh OCHOBHBIC XapaKTEPUCTUKU XUMHKO- TEXHOJOTMYECKOrO IIpolecca,
BBIOMPATH PALIHOHAIBHYIO CXEMY;

enademy:

-METOJJaMH TEXHOJIOTUYECKUX PACUCTOB OTACTBHBIX Y3JIOB M JACTaleldl XMMHUYECKOTO
o0opymoBaHus,

- METOJaMH OIpPEIENICHUs  PAIMOHATIBHBIX TEXHOJIOTHYECKHX PEKUMOB pabOTHI
000pyIOBaHUS.

- METO/IaMH aHaJIW3a U pacueTa MPOoIeCCOB B MPOMBIIIJICHHBIX alaparax, Bbloopa ux
KOHCTPYKLIUH, ONPEACTICHUS TEXHOJIOTHUECKUX MoKa3aTesei paboThl annapaTos.

3. KpaTkoe cogepskaHue JUCHHUILINHBI

Mopayas 1. I'ngpoanHaMu4ecKHe MPOLECcChl M annapaTbl XHMHYeCKOH TeXHOJIOTHH.
OcHoBBI TeopuU sABIEHUH MepeHoca. O01me 3aKOHOMEPHOCTH THIPOJUHAMUKY, TeTIoNepeaadn
u Macconepenaun. JKunkoctn u ras3sl. ['maponumnammuka. Teyenwe B TpyOax W KaHamax.
[Tono6Hoe mpeobOpa3zoBanne ypaBHeHHs HaBbe-CTokca. be3pasmepHbie mepeMeHHbIe - KpUTEPUHU
THIpOJAMHAMUYECKOTo momodus (Dinepa, PeitHonbaca, ®Ppyma, TOMOXPOHHOCTH), HUX
¢dusznueckuil CMBICT, TNapaMeTpuueckue Kpurepuu. KpurepuanbHOe ypaBHEHHE JBUKCHUS
BSI3KOU JKUAKOCTH. BpIOOp ckopocTelt moTokoB. Ilepemenienne skuaKocTeil U ra3oB ¢ MOMOIIBIO
MAallInH, TOBBIIIAIINX JaBICHUE.

Monayasb 2. TensoBble nmpouecchl H aNNAPaThl XMMUYECKOH TeXHOJIOTHH.

OcCHOBHBIE TEIIOBBIE TMPOIECCHl B XHUMHYECKOW TexHosoruu. Juddepennnanbaoe
ypaBHEHHE TIepeHoca »HHepruu B (¢opme TemnoTbl. KOHBEKTHUBHBIM TMEPEHOC TEIJIOTHI.
PanuanTtHeIi Temonepenoc. Ternmonepenada B TOBEPXHOCTHBIX TEIJIOOOMEHHUKAX.

Moayas 3. [Iponeccsl 1 annapaThbl pa3ejeHusi TOMOreHHbIX cucteM. (OCHOBHBIE
Maccoo0MeHHbIE MPOIECChl).

OcHoBBI MaccooOMeHHBIX TporeccoB. JuddepenunanbHoe ypaBHEHHE KOHBEKTHBHOTO
nepeHoca Macchbl B OMHApHBIX cpefax. Macconepenada. MartepuainbHbIN O0ajlaHC HEMPEPHIBHOTO
yCTaHOBUBIIETOCs Tporecca. Pacyer MacCOOOMEHHBIX MPOLIECCOB U AIapaToB Ui CHCTEM C
OJIHMM pacIpeessieMbIM KOMIIOHEHTOM.
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Pacuer momepeuHoro ceueHus (auamerpa) KOJOHHBI, MPEICIBHO JAOIMyCTUMAs U
SKOHOMHYECKH ONTHUMAJIbHAs CKOPOCTH CIUIOIIHOW (a3sl. OCHOBBI pacueTa BBICOTHI
MacCOOOMEHHBIX alllapaToB C HENpPEphIBHBIM M CTYNEHYaThIM KOHTAakToM (a3. OOmme
INPUHIUNBI YCTPOMCTBA M KJIACCH(UKALMA ammnaparoB i MacCOOOMEHHBIX MpPOIIECCOB B
cucremMax «ras(nap)-KuakocTb». OcoOEHHOCTH KOHCTPYKIHK abcopOepoB. OCHOBHI pacueTa H
anmaparsl Ui JUCTUIUISALH.

Monayab 4. OcHOBHbIe THIpoMexaHH4Yeckue mnpouecchl. Ilpomecchl M anmapartsl
pa3je/ieHHs TeTepOreHHbIX CHCTEM.

Paznenenune KHUIKAX U Ta30BBIX T'€TEPOTEHHBIX CHCTEM B MOJE CHII TsDKECTH. TedeHue
Yyepe3 HEMOJBUKHBIE 3EPHUCTBIE U IICEBJOOXKMKEHHbIE clou. DPUIBTPOBaHHE CYCHEH3MH U
OYHCTKA ra30B OT MbUICH HA PUIBTPaX.

4. O0beM y4eOHOH JUCHHIIMHBI

Bunbr yue6HOM paboThI B 3ayerHBIX B akazmem.
CANHUIIax qacax
Oo6masi TpyA0eMKOCTh JUCIHHILJIMHBI IO Y4e0HOMY IJIaHy 10,0 360
AYIUTOpPHBbIE 3aHATHUS: 3,56 128
Jlexrmn (JIek) 1,78 64
Ipaktuueckue 3ansarus (I13) 1,78 64
JlaGopaTopHbie pabOTHI 0 0
CamocrosiTesbHas padora (CP): 4,44 160
Buj KoHTpoIs: 3a4eT / 3K3aMeH 2,0 IK3aMeH
(72)

AHHOTanua padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«I"'a3o¢a3Hble mpouecchl MoJayuenuss Hanomarepuaios» (b1.B.OJ1.13)

1. Ileabp QTUCHUTUIMHBI. IPHOOPETCHNUE 3HAHUKN O (QUBUYCCKUX U XUMHUYECKUX METOJ/ax
NOJyYeHHsT HAHOMATepHaJIoOB B Ta30BOM (pase, B TOM 4HCJIE HAHOYACTHIl, HAHOHHUTEH WU
HAHOTPYOOK, TUICHOK M TOKPBITHIH, MAaCCHUBHBIX HAHOCTPYKTYPHUPOBAHHBIX M MHUKPOIIOPUCTHIX
MaTepUalioB.

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

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

- CHOCOOHOCTHIO TIPUMEHSTh HABBIKM HCIOJIb30BAHUS TMPUHIMIIOB M  METOIMK
KOMIUIEKCHBIX HCCIICIOBAaHUN, WCIBITAHUNA W JMAarHOCTUKU WU3JCIMH W3 HAHOMATEPUAJIOB H
IPOIIECCOB WX MPOM3BOJACTBA, OOpabOTKM M MoAM(HKANWM, BKIOYAas CTaHIApTHBIE U
ceprudukanronbie ucnpitanus ([1K-3);

- CIOCOOHOCTBIO MPHUMEHSTh HABBIKM HUCIMOJB30BaHUs ([10J] PYKOBOJICTBOM) METOJOB
MOJICITUPOBAHUS, OIICHKH, MPOTHO3UPOBAHMS W ONTUMHU3AIMHM TEXHOJIOTHYECKUX TPOIECCOB U
CBOWCTB HAHOMATEPHAJIOB, CTaHAAPTH3AIMN U cepTuduKaiuu Matepuanos u mporeccos (ITK-4);

- CIOCOOHOCTHIO TPHUMEHSATh HABBIKM HCIOJb30BAHUS TEXHOJIOTMYCCKHX OICpallHid,
000py/IOBaHUs, HOPMATUBHBIX U METOAMYCCKAX MATEPUAIOB MO TEXHOJOTMYECKOM MOIrOTOBKE
MPOM3BOJICTBA, KAYECTBY, CTAHIAPTU3AIMU U CEPTUPHUKAIIMM OCHOBHBIX TUIIOB HAHOMATEPHUAJIOB
Y HaHOCHCTEM HEOPTraHWYEeCKOW W OPraHWYeCKOW MpUpPObl (TBEPIBIX, KUIKHX, FeIc00pa3HbIX,
a’p030JIbHBIX ), BKIIFOYAsi HAHOIUICHKA M HAHOCTPYKTYPUPOBAHHBIC MOKPBITHS, a TAKKE H3CTHNA
Ha WX OCHOBE M MPOIIECCOB IMOJYYCHHUS C DIIEMEHTAMU SKOHOMHUYECKOTO aHAJN3a U y4ETOM
NpaBUJI TEXHUKU OE30MaCHOCTH, MPOU3BOJCTBEHHON CAaHUTAPHM, MOXAPHOW OE30MacHOCTH U
HopM oxpaHbl Tpyaa (ITK-6);

- CHOCOOHOCTHIO TPUMEHSTh HABBIKM HCIOJIB30BAHUS TEXHHUYECKHUX CPEACTB IS
U3MEPCHUST M KOHTPOJII OCHOBHBIX MapaMeTPOB TEXHOJOTMYECKHUX MPOIECCOB TMOIYYCHUS |
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CBOMCTB HAHOOOBEKTOB (KJIACTEPOB, HAHOYACTHIL, (YJUIEPEHOB, HAHOTPYOOK), HAHOCHCTEM,
HaHOMAaTepHaaoB u u3aeani u3 uux ([1K-7);

3Hamy:

- (PM3UKO-XMMHYECKHE OCHOBBI METOJOB IMOJIYYCHHs] HAaHOYACTHI] U HAHOMATEpUAJIOB B
ra3oBoii (ase;

- OCHOBHbIE (PU3MYECKHE U XHUMHYECKHE METOJbl TMOJIY4YeHHs HaHOYACTUILl U
HaHOMAaTepHAaJIOB B T'a30BOil (pa3e u MepCreKTUBHI UX IPUMEHEHUS,

- OCHOBHbBIE TEXHOJOTHYECKHE ONEpallii U 000pyA0BaHUE Ui MOTYYeHHs] HAHOYACTHUIL U
HaHOMAaTepHaJIoB B Ta30Boil (ase;

- TpeOOBaHUsI K KaueCTBY ChIpbsSl U IMOJY4aeMbIX MPOJIYKTOB ISl Pa3MYHBIX METO/OB
NOJIy4YEeHHUs] HAHOYACTHI] 1 HAHOMATepHasoB B Ta30Boi (ase;

ymemsy:

- BBIOMpaTh HEOOXOIMMBIN METOJ] CHHTE3a HAHOYACTHUI U MOJIy4YSeHHs] HAHOMATEpPHAaJIoB B
razoBou (haze ¢ ydeToM TpeOOBaHUM K Ka4eCTBY MPOAYKTA U SKOHOMUUYECKHX MTOKa3aTeNCH;

- ONTUMU3UPOBATH MapaMETPhbl BRIOPAHHOTO METO/a CHHTE3a MOJ KOHKPETHBIC LEIH U
3aJa4H;

enadems.

- HaBbIKAMHU HCIIOJIB30BaHUS TEXHUYECKUX CPEACTB Ui HU3MEPEHHs W KOHTPOJIS
OCHOBHBIX  IapaMETpPOB  TEXHOJOTMYECKUX  IMPOLECCOB  MOJIYYEHUS  HAHOYACTUL U
HaHOMAaTEepHaJioB B ra30Boil ¢ase;

- HaBBIKAMU aHAJIHM3a HAyYHO-TEXHUUYECKOH JIMTEpaTypsl B 00JACTH METOAOB MOTYUYEHUS
HAHOYACTHI] U HAHOMATEpHAaJIOB B Ta30BOH ¢ase.

3. KpaTkoe coep:kaHue AU CHUITUHBI

1. BBeaenne. Bapuantbl KjJaccH(PUKANMH METOAOB TMOJYyYeHHS] HAHOYACTHI H
HaHOMaTepuayioB. OHU3NUECKUE, XUMUUECKHE, OMOIOTHUYECKHEe 1 KOMOMHUPOBAHHbBIE METO/BI.
Oco0OeHHOCTH MOJTyYeHUs HYJIb- OJHO-, IBY- U TPEXMEPHBIX HAHOMATEePUaJOB.

2. du3nyeckne MeTOAbl MOJYyYeHHs1 HaHOYacTHL. Bo3ronka-necyonumarst. CriocoObt
MOJIBO/Ia JHEPTUU Il BO3TOHKM (MCIIONIb30BAaHUE BHEIIHUX HarpeBarelieil; pe3uCTHBHBIN,
TUIA3MEHHBIN, JTY4E€BOW M AJIEKTPOHHO-Iy4eBOM HarpeB). JlasepHas aOmsuus. [lucneprupoBanue
B JJIEKTPOAYTOBOM paspsne. MexaHndyeckoe, yabTpa3ByKOBOE U JETOHAIMOHHOE U3MeEJIbUeHUE.
MeTtoa B3pBIBAIOLIMXCS MPOBOJIOK. DJIEKTPOUCKpOBas 3po3us. [lmazmeHHast cdepouauzaus
yactull. KpuoreHHsie METOIbI.

3. ®uszuyeckne MeTOAbl MOJYYEHHS] MACCHUBHBIX HAHOCTPYKTYPHPOBAHHBIX
maTepuanoB. VHTeHcuBHas Tuiactudeckas aedopmanus. OOpa3zoBaHHEe HAHOCTPYKTYp MpH
KpUCTATU3AM  aMOpGU3UPOBAHHBIX CiloeB. HampaBieHHas KpucTauM3alus amMOpQHBIX
criaBoB U crekod. Juddysus B tBepaom Tene. IlpeccoBanue u criekanue (Pa3HOBUIAHOCTH
criekanus). IHTeHCUBHAs TUIacTU4ecKast qedopMarius.

4. ®usnyeckue MeTOAbI TMOJYYeHHs] IUJIEHOK M MoKpbiTH. [lomuB u ero
pa3sHOBUIHOCTH (KameJdbHBIA METOJ, CHHHWUHroBaHWe). Meron mnorpyxenus. HambuieHue
(TepMHUecKoOe, INMEKTPOHHO-Ty4eBOE, MarHeTpoHHoe). [Tonsatue 06 snmuTakcuu. MoJIeKyIsIpHO-
nay4eBas snuTtakcus. MonHas nminantanus. @opMyupoBaHue KBaHTOBBIX TOUEK M IIPOBOJIOK IpU
noHHoMm cuHTeze. Juddysmonnsie wmetonmpl. CrpyitHble  Metonbl. Jlutorpadus u
Ha"onuTorpadus. [IyukoBsie METOIbI HAHOTUTOTpaQHH: ICKTPOHHASI, HOHHAS, PEHTI€HOBCKasl.
MeToObI 30H10BOM HAHOTEXHOJIOTHH.

5. dusnyeckne MeTOAbl TMOJYYeHMS HAHOHMTed ¥ HaHOTpPyOok. Bosronka-
necyonmumanmsi. Jlazepras aOmsmus. JlucneprupoBanue B JAYroBoM paspsizae. Pacmieruienue
CIIOMCTBIX BellecTB. HamnplieHHE MUIEHOK CO CTPYKTYPHBIM HECOOTBETCTBHEM CBOMCTB U MX
npeoOpa3oBaHue.

6. XumMuYecKkHMe MeTOoAbl MOJYYEeHHs HAHOYACTHL B ra3oBoil ¢a3e. Peaxiuu
TEPMHUYECKOTO pasfiokeHus. Peakuuum THuma ra3 — TBepAaoe Teno. Peaknuu XUMHYECKOTro
OCaXJICHUS U3 ra30BOM (a3bl M UX PA3HOBUIHOCTH.
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7. XuMu4ecKue MeTO/Abl MOJYYeHHUs MJIEHOK M MOKPBITH. XUMUYECKOE OCAXKJICHUE
METaJUIOOPTaHUYECKUX  COEAMHEHWHW W3  Ta3oBod  ¢aszpl. Omwmrakcusa.  OcaxiaeHue
(GyHKIMANM30BaHHBIX HAHOYACTHUI] HAa ()YHKIIMATU30BaHHON TOJIOKKE.

8. XumMunuyeckue MeTOAbl MOJy4eHHsl HAHOHUTeH M HaHOTPYOok. DopmupoBanme
YIAEPOJHBIX M HEYTJIEPOIHBIX HAHOTPYOOK M3 BEIIECTB CIOWCTOTO CTPOSHUS U U3 BEIIECTB CO
CTPYKTYPHBIM HECOOTBETCTBUEM. KaTallMTHYECKHl NHUPOJIM3 YriIeBOAOPOAOB. MaTpuyHbIil
MeTo/ (MaTpHIIbI-HAHOHUTH, MATPHUIIbI-HAHOCKBAXKUHBI, MOJICKYJIIPHbIE MaTpHIlbl). MeTo map-
KUJKOCTh-KpUCTAUT. XHUMHYECKOe MoauduimpoBanne HAHOTPYOOK. Peaknuu B mojocta
HaHOTPYOOK. DIEKTPOXUMUYECKHUE METO/IBI.

9. MeTtoabl mNOJy4YeHHS] MHKPONMOPHUCTBIX MAaTepHaoOB. <«SmepHbIE» TPEKOBBIC
mMeMmOpaHbl. MeMmOpaHbl W3 OKCHJIOB aJIOMHHHSA, THUTAaHAa W I[MPKOHHUA, TOIydaeMble
3JICKTPOXUMHYECKUM OKHCIICHHEM. MaTepualibl ¢ BBICOKOH YACIbHOM OBEPXHOCTHIO: IICOJIUTHI,
MOJIEKYJIIPHBIE CUTA, aKTUBUPOBAHHEIEC YIIIN.

10. KomOuHUpOBaHHbIE MeTOAbl. MEXaHOXUMUYECKOE PEAKIIMH M UX Pa3HOBUIHOCTH.
BO3I‘OHKa MCTAJIJIOB B cpe;[e AKTUBHBIX I'a30B. XI/IMI/I‘-IGCKI/IG aKTI/IBaTOpBI CIICKaHUA.

11. HanorexHosorusi. [IpoGiemMbl W MOCTHKEHUS HAHOTEXHOJOTHMH B CO3/IaHUU
MaTepuaioB, IPrUOOPOB, YCTPONUCTB M MAIIIMH HA COBPEMEHHOM JTarle.

4. O0beM y4eOHOH JUCIHIIMHBI

Bunst yueOHoI paboThI B 3auetHpix | B akagem.
eIMHHIIAX qacax
O0mas TPyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 4,0 144
AyIMTOpHBIE 3AHATHS! 1,78 64
Jlexrn (JIek) 0,44 16
Ipaktuueckue 3ansarus (113) 0,45 16
JlaGopaTopHbie pabOTHI 0,89 32
CamocrosiTesbHas padora (CP): 2,22 80
Buj KoHTpoIs: 3a4eT / 3K3aMeH 0,0 3auer ¢
OLIEHKOM

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«’Kuakodasnbie MeToIbI CHHTE3a HaHOMaTepuaiaos» (b1.B.O/1.14)

1. leab AUCHUILUIMHBI - MPUOOPETEHHE OOYYAIOMIMMHUCA 3HAHWA W KOMIETCHIIMHA B
00JTaCTH MOJTyYeHHs] HAHOYACTHUI] 1 HAHOMATEPHAIIOB B XKHUJIKHX Cpe/Iax.

2. B pe3yabraTre wu3yuYeHUsi IUCHUILUIMHBI OOydawImiics 10 mporpaMmme
MarucTpaTypsbl T0JIKeH:

Obnaoams cnenyromumu oouiekynbTypubiMu (OK), obmienpodeccuonansusiMu (OITK)
u npodeccuonanbHbiMe ([1K) koMmnereHIMsAME:

- CITOCOOHOCTBIO MPUMEHSTH 0a30BbIe 3HAHUS MaTEMATHYCCKHX U €CTECTBCHHOHAYYHBIX
TUCIUIUIAH, JUCIHHIUIAH 00menpodecCHoHaIbHOr0 IMKIa B 00beMe HeoOXOIMMOM B
npopEeCCHOHATBPHON  JICITENBHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAayK,
pa3paboTaHHBIX B HHUX IOAXOJOB, METOJOB M PE3yJIbTaTOB MAaTEMaTHUYECKOI'O aHaiu3a |
MOJICITUPOBAHHUS, TCOPETUIECKOTO M SKCIIepuMeHTaIbHOro uccieaoanus (OITK-1).

- CHOCOOHOCTBIO HCIIOJIb30BaTh Ha MPAKTUKE COBPEMEHHBIC TMPEJICTABICHUS HAYK O
CBOMCTBaX BEIECTB M MAaTEPUAIIOB MPH MEPEX0/ic UX B HAHOPa3MepHOEe COCTOsiHKUE (HOJIb, OJHO
U JBYXMEPHOE), O BJIMSHUHU pa3Mepa Ha CBOWCTBA BEIIECTB M MAaTECPHUAJIOB, B3aUMOJCHCTBHUU
HaHOMAaTEPHAJIOB U HAHOCHCTEM ¢ OKpyskarorei cpemoit (ITK-2);

- CIIOCOOHOCTHIO TPUMEHSTh HABBIKM HCIOJIb30BaHUS (0] PYKOBOACTBOM) METOJIOB
MOJICITUPOBAHMSI, OIICHKH, MPOTHO3UPOBAHMS W ONTUMHU3AIMH TEXHOJOTUYECKUX TPOIECCOB U
CBOWCTB HAHOMATEPHUAJIOB, CTAHAAPTH3AIMU U cepTuduKaiun MatepuanoB u mporeccos ([1K-4);
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- CHOCOOHOCTBIO MPHUMEHSTh OCHOBHBIC THIIBI HAHOMATEPHAIIOB W HAHOCHCTEM
HCOPraHWYECKOW (METAJUIMYECKMX W HEMETAUTHYECKHX) M OPraHM4YecKod (MOJIMMEPHBIX M
YIJICPOJAHBIX) TpUPOABl  (TBEPIBIX, IJKUAKHX, TIellco0pa3HbIX, a3pPO30JIbHBIX), BKIIOYAs
HAHOIUICHKA ¥ HAHOCTPYKTYPUPOBAHHBIC MOKPBITHS, JJI PEIICHHS MPOU3BOJICTBEHHBIX 3aiad,
BJIQJICHHEM HaBBIKAMH BBIOOpA STUX MATEPUANOB IS 3aJaHHBIX YCIOBUH SKCILTyaTalluud ¢
ydeToM TpeOOBaHMM TEXHOJOTMYHOCTH, SKOHOMHUYHOCTH, HAJEKHOCTH U JIOJITOBEYHOCTH,
9KOJIOTHYECKUX mociencTBuil ux npumenenus ([1K-5);

3HamMb.

TEOPETUYECKHE OCHOBBI MPOIECCOB KPUCTALIM3AIMU B JKHIKHX CpEIax, OCHOBHBIC
(bakTophl, BAUSIONINE HA pa3Mep U CKOPOCTh 00pa30BaHUs IIEHTPOB KPUCTAUIM3AIIMN, CKOPOCTh
pOCTa HAHOYACTHII;

3aKOHOMEPHOCTH  MPOTEKAIOIMMX  MPOIECCOB  MPHU  CHHTE3E  HAHOYACTHUIl |
HAHOMATEPHAJIOB B JKUJIKUX (azax;

OCOOCHHOCTH XUMHUYECKHX, (QU3NYECKUX U OHOJIOTUYECKUX IMPOLIECCOB CHUHTE3a
HAHOYACTHI] 1 HAHOMATEPHAJIOB B )KUJIKHX Cpeax;

3aKOHOMEPHOCTH, TIO3BOJISIOIINE MPOTHO3UPOBATh pa3Mep M MOP(OIOTHI0O HAaHOYACTHI]
MIPH UCTIOJIb30BAHUHU KHUAKO(DA3ZHBIX METOJOB CHHTE3A,

ymems:

BBIOMPATH CIIOCO0 CHHTE3a JUIS MOTyYeHHUs HaHOYaCTHUI] TpeOyeMoro pazmepa u popMsl;

HaxOJUTh W MCIOJb30BaTh JIUTEPATYPHBIC MCTOYHUKU, HEOOXOIUMBIC MJIsi TOJTYYCHHS
HAHOYACTHI] U1 HAHOMATEPHAJIOB PAa3IMYHON TPUPOJIBI, TUCTIEPCHOCTH U COCTaBa,

MIPUMEHATHh TEOPETHYCCKUE M MPAKTUUCCKUE 3HAHUS O CIIOCO0aX CHHTE3a HAHOYACTHI[ U
HAHOMATEPHAJIOB JIJIsl PEIICHHS] HEKOTOPHIX UCCIIEIOBATENLCKUX M MPUKIIAIHBIX 33]1a4;

e1ademo.

MeToAaMu paboThl ¢ HAYYHO-TEXHHUYECKOW, CIPABOYHOM JINTEPAaTypOH W 3JIEKTPOHHO-
OMOJIMOTEYHBIMH pECypCcaMU TI0 TEOPETHUYECKUM M TEXHOJIOTMYECKHUM acCIeKTaM CHHTE3a
HAHOYACTHI] U1 HAHOMATEPHAJIOB B )KUJIKHX Cpeax;

OCHOBHBIMH METOJIaMH CHHTE3a B KHIKUX Cpelax HAHOYACTUII U HAHOMAaTEpPHAJIOB
Pa3TUYHON AUCTIEPCHOCTH U IPUPOJIBI.

3. Kpartkoe coaep:xaHue TUCUUTILTHHBI

1. BBeneHue B CHHTE3 HAHOYACTHI] 1 HAHOMATEPHAJIOB B JKUJKHUX Cpeaax
1.1  OcHOBBI KpUCTAIUTM3AIUH B KUAKUX cpenax. KoHpeHcamoHHbIe TPOIIECCHI.

1.2  T'omoreHHoe 3apofblIe00pa3oBaHNe, TEPMOJIMHAMUKA U KHHETHKA
1.3 OcHoBHBIEC (haKTOPHI, BIUSIOIMINE HA CKOPOCTh POCTa HAHOYACTHII

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

2.4  CuHTe3 HaHOYACTHII CO CTPYKTYPOH Aap0-060s10uKa

3. KoMruiekcHbie METOABI CHHTE3a HAHOYACTHUII W HAHOMATEPHAIOB B JKHJKHX
cpenax
3.1 OcHOBHI 30J1b-T€JIb METO 1A TTOTYUYEHHUSI HAHOMATEPHAJIOB
3.2 ConbBo- U TUAPOTEPMATILHBIN CUHTE3 HAHOMATEPHUAJIOB
3.3 CuHTe3 HAHOYACTHI] PU MUKPOBOJIHOBOM H YJIHTPa3BYKOBOM BO3/ICHCTBHH
3.4 Kpuoxumudeckuii METOl CHHTE3a HAHOYACTHII
3.5 DIeKTpOXUMUYECKHUE METObI MOYYCHUSI HAaHOMATEPHAIIOB
3.6 Marpu4HbIli CHHTE3 HAHOYACTHII
3.7 buonornueckre METObI CHHTE3a HAHOYACTHUIl U HAHOMATEPHAJIOB
3.8 Camoopranuzaiys HAaHOYACTHII.

4. O0beM y4eOHOH JUCIHIIMHBI

Bunast yueOHoI paboThI B 3auetnpix | B akagem.
eIMHHLIAX qacax
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O01asi TPYA0eMKOCTh THCIUTIMHBI 110 Y4e0HOMY TJIAaHY 5,0 144
AyIMTOpHBIE 3AHATHS! 1,78 64
Jlexrn (JIek) 0,44 16
Ipaktuueckue 3ansarus (113) 0,45 16
JlaGopaTopHbie pabOTHI 0,89 32
CamocrosiTesbHas padora (CP): 3,22 116
Buja koHTpoOas: 3a4eT / 3K3aMeH 0,0 3auer ¢
OLICHKOM

AHHOTanus padoyeil NPOrpaMMbl JUCHHUILIMHBI
«MeToabl H MPUOOPHI /I M3YUeHHs] HAHOYACTUIl M HaHoMaTepuaios» (b1.B.0/1.15)

1. Heab AMCHUIUIMHBI. SBJISETCS NMpUOOpEeTeHHE 3HAHUK O CYIIECTBYIOIIUX METO/AaX
HCCJIEIOBaHMsI HAHOOOBEKTOB U HAHOCHUCTEM U MPUHLHUIIAX, Ha KOTOPBIX OCHOBAHO COBPEMEHHOE
JMarHOCTUYECKOe U  aHaIWTH4ecKoe oOopynoBaHue. OCHOBHOE BHUMAaHHE YJeNsAeTCS
(byHIaMeHTalIbHBIM MPUHIUIAM, QU3NYECKUM MpeesiaM pa3InyHbIX METOAOB U UX TOUHOCTHBIM
XapaKTePUCTHKAM.

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

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

- COCOOHOCTHIO MPUMEHSITh OCHOBBI METO/IOB HCCIIEIOBAHUS, aHAlIM3a, TUArHOCTUKU U
MOJCIIMPOBAHUsl CBOMCTB HAaHOMATEPUAJIOB M HAHOCUCTEM HEOPIaHMYECKOM M OPraHUYeCKOU
IPUPOJIBI, B TBEPAOM, KUIKOM, TeIe00pa3HOM, a3pO30JIbHOM COCTOSIHUH, BKJIIOYasi HAHOIICHKU
¥ HAaHOCTPYKTYPHUPOBAaHHBIC MOKPBITHS, BHYTPEHHUE U BHEIIHUE TPAHULIBI pa3zena ¢a3, a Takxke
(GHU3NUIECKUX U XUMHUIECKHX MPOIECCOB B HUX WK ¢ X ydactuem (OITK-3);

- CHoCOOHOCTBIO TPUMEHSTh HABBIKM HCIHOJB30BAHUS NPUHIMIIOB M  METOIMK
KOMIUIEKCHBIX HCCJIEIOBAaHUM, WCHOBITAHUNW M JUArHOCTUKH HW3JEIHM W3 HaHOMaTepHaloB U
IPOIIECCOB WX MPOM3BOJACTBA, OOpabOTKM M MoAM(HKALMM, BKIOYas CTaHIApTHBIE U
ceprudukanpronsie ucnsitanus (ITK-3);

- CHoCOOHOCTHIO TPUMEHSTh HABBIKM HCIOJIB30BAHUS TEXHMYECKHX CPEACTB IS
U3MEpPEHUs] M KOHTPOJII OCHOBHBIX IMapaMeTPOB TEXHOJIOTMYECKUX IMPOIECCOB MOJYYEHHUS U
CBOMCTB HAHOOOBEKTOB (KJIACTEPOB, HAHOYACTHIL, (YJUIEPEHOB, HAHOTPYOOK), HAHOCHCTEM,
HaHOMaTepHaaoB u u3aeani u3 uux (I1K-7);

3Hamy:

- (U3UKO-XMMHYECKHE OCHOBBI METOAOB HCCIICJOBAaHUS, aHaIM3a W JUarHOCTHUKHU
HAaHOMATEpHAaJIOB U HAHOCUCTEM;

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

- (hu3nyecKre OCHOBBI CIEKTPOCKOMUYECKUX U AU(PAKIMOHHBIX METOIOB M3YyYCHHS U
aHaJIM3a HAHOCHCTEM U HAaHOMaTepHaJoB

- BUJBI U YCTPOICTBO OCHOBHBIX MPHOOPOB VISl HCCIEIOBAHMUS, aHAIN3Aa U TUArHOCTUKU
HAaHOMAaTEpPHAaJIOB U HAHOCUCTEM;

- OCHOBHBIC TpeOOBaHMA K OOBEKTaM aHAJIM3a Ul pa3IMYHBIX METOJOB HCCIEIOBaHNUS,
aHaJIM3a U JUAarHOCTHKU HAHOMAaTepUajIoB U HAHOCHCTEM,

ymemsy:

- BbpIOMpaThb HEOOXOAMMBIM METOJ aHaluM3a U  JUarHOCTUKM  HAHOYACTHII,
HAaHOMAaTEpHaJIOB U HAHOCUCTEM B COOTBETCTBUU C IIOCTaBIEHHOMN MCCIEA0BATENbCKON LIETBIO;

- OIICHMBAaTh JIOCTOBEPHOCTh TIOJYYEHHBIX pE3yJbTaTOB aHajdu3a HAHOYACTHUI] U
HaHOMAaTEepHaJloB,;

- MPOBOAUTH CPAaBHEHUE PE3YNbTATOB, MOTYYCHHBIX PA3HBIMU METOJAMH;

enadems.
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- HaBBIKAMHU HCIIOJIb30BAHUS PA3JIMYHBIX TEXHUYECKUX CPEIACTB Uil U3MEpPEHUs M
KOHTPOJISI OCHOBHBIX ITapaMETPOB HAHOYACTHUIl U HAHOMATEPUAJIOB;

- HaBBIKAMU aHAJIN3a MOJTYYEHHBIX PE3YIbTaTOB.

3. KpaTkoe coaep:xkaHue TUCHUTIUHBI

BBenenne. OcoOeHHOCTH WCCIEAOBaHUS HAHOOOBEKTOB ¥ HAHOCHUCTEM. METObI
u3ydeHUs (GU3UKO-XMMHYECKUX IMPOLECCOB B HAHOCUCTEMaxX, (DU3MYECKUX, XUMHUYECKUX U
OMOJIOTUYECKNX CBOWCTB M JKCIUTyaTallHOHHBIX XapaKTEPUCTHK HAHOMATEPHAJIOB, YCTPOWCTB,
npuOOPOB M M3AeNui Ha X ocHOBe. Criennduka JMHESHHBIX H3MEPEHUH, XUMUUYECKOTO aHaInu3a
U OIpeNIeICHHs CTPYKTYPHBIX TapaMeTpOB HAaHOOOBEKTOB. TpeboBaHUs K TOYHOCTH M3MEPEHUN
U METPOJIOTUYECKUM XapaKTEepUCTUKaM METOJIOB aHalu3a W JWarHOCTUKM HAHOYACTHI[ U
HaHOMAaTEPHUAJIOB.

Mukpockonnueckne MeToabl. OCHOBHBIE TOHSTHS. YBEJIWYEHHE MHUKPOCKOIA,
MOJIE3HOE YBETUYCHUE, TUPPAKIIMOHHBIN Mpeaes IPOCTPAHCTBEHHOTO Pa3pelIeHUs ONTHIECKOTO
MUKpockorna. [IpHHIHIBI TOCTPOSHUS YBEIMUEHHOTO n300paxeHus. [Ipubopsl ¢ mapanienbHbIM
U TIOCIIeIOBaTEeNbHBIM (opMUpOBaHUEM H300pakeHus. [IpuHIMN moctpoeHus U300paKeHHs B
pactpoBoM (CKaHUpYIOIIEM) MHKpOcKome. [IpocTpaHCTBEHHOE paspelieHHe U TiyOuHa
PEe3KOCTH.

du3uyecKe OCHOBbI JJIEKTPOHHOW MHKPOCKONMH. OMHUCCHS  BJIEKTPOHOB.
TepMoaIeKTpOHHAS U BTOPHYHAS 3JICKTPOHHASI SMHUCCHUs. ABTOAIEKTpOHHAs (ITOJIeBasi) SMUCCHS.
Dddekr TemIoBBIX CKOpOCTeH. WCTOYHMKH 3ICKTPOHOB  (DJIEKTPOHHBIC —IYINKH)  JUIS
AJIEKTPOHHBIX MHUKPOCKOIOB. THIBI HCMOIB3YEeMbIX KaTofoB. lIpenmylinectBa M HEOOCTaTKU
KaTOJIOB C aBTORJICKTPOHHOU sdMuccreit. [ToHsTHE 00 37IeKTPOHHOMN ONTHUKE, MATHUTHBIE JIMH3BI.
BakyymHble ycioBUSL Ui Pa3NMYHBIX THUIOB  3JIEKTPOHHBIX MHKPOCKONOB. (OCHOBBI
B3aMMOJICHCTBUS 2JIEKTPOHHOTO MyYKa CPETHUX SHEPTUil ¢ TBepAbIM TeoM. [Ipober anekTpoHoB
B TBepAoM Tesie. OCHOBHBbIE B3aUMOJCHCTBUSI — YIIPYTO€ U HEyNnpyroe paccessHue. Bropuunas
JMIEKTPOHHAsT ASMHUCCHs. ['eHepalus TOPMO3HOTO M XapaKTEPUCTUYECKOTO PEHTIC€HOBCKOIO
u3nydeHus. Oxe-3pPexT u OoKe-dNEeKTPOHHAs HJMHCCUA. PaauanuoHHBIE TOBPEXKICHUS
uccieyeMoro oobexra.JlerekTopbl HH(pOPMATUBHBIX CUTHAIOB B AJIEKTPOHHONW MUKPOCKOIIUH.

IIpenenbHbIe BO3MOKHOCTH HIEKTPOHHON MUKPOCKOIIUH

PacrpoBasi 3jiekTpoHHasi Mukpockonusi. OOmas cxemMa | TPUHIUI JICHCTBUS
pacTpoBOro0 AJIEKTPOHHOTO MHUKpPOCKOMa. THIBI KaTOJOB, HCIOJb3yEMbIE B pPacTpPOBOM
JJIEKTPOHHOW MHUKPOCKONUU. VX cpaBHUTENbHbIE MPEUMYLIECTBA U HEAOCTaTKU. Pexum
pEruCTpallii  MEJICHHBIX BTOPUYHBIX 3JIEKTPOHOB. JIeTEKTOp MEJIEHHBIX BTOPUYHBIX
9JIEKTPOHOB. MexaHu3m  ¢GopMuUpOBaHUS  KOHTpacTta u3o0paxkenus. KanteH-2¢dekT.
[IpocTpancTBeHHOe paspemieHne ©u  WHPOPMATHUBHBIE BO3MOXKHOCTH. OrpaHWuYeHUs Ha
XapaKTepUCTUKU 00paslia — TeIIo- M AJIEKTPONPOBOJHOCTh. PexxuM perucrpanuu oOpaTHO
paccessHHBIX 3JeKTpOoHOB. MH(}OpMaTHBHBIE BO3MOKHOCTH, MPOCTPAHCTBEHHOE pa3pelieHue,
npuMeHeHrue. PacTpoBblid 3JIEKTPOHHBIMA MHMKPOCKON — CpPEICTBO W3MEPEHUS JIMHEHHBIX
pa3MepoB B HaHOAMama3one. KanubpoBka B HaHOAMAIIA30HE. JIMHEHHBIE MEPhl B HAHOIUAIIA30HE.
[IpenenbHble BO3MOXKHOCTH PACTPOBOM AJIEKTPOHHONM MUKPOCKOIUH MPU U3MEPEHUU JIMHEHHBIX
pa3MepoB HaHOOOBEKTOB. [IpocTpaHCTBEHHOE pa3pelIeHHE.

IIpocBeunBalomiasi 3JieKTPOHHasE MUKpockonusi. OO0mas cxema ¥ MPUHIIAI JTSHCTBUS
MPOCBEUYMBAIOIIETO  JJIEKTPOHHOTO  MHUKpOCKOoma. Peanuzanus peXUMOB — HAOIOICHUS
n300pakeHust (TeMHOE W CBETIIOE I0JIe), MUKpoaupakuuu. DaekTpoHorpadus. MexaHU3MbI
dbopMUpOBaHUS KOHTpAacTa HW300paKCHHs B IMPOCBEUMBAIOIIEM JIIEKTPOHHOM MHKPOCKOIIE.
[IpocBeunBaromuii  JEKTPOHHBI MHUKPOCKOI KakK CpPEICTBO H3YyYCHHs] HaHOOOBEKTOB.
[IpenenpHBIE BO3MOKHOCTH MPOCBEYMBAIONIETO JJIEKTPOHHOTO MHUKpPOCKOMa. TpeboBaHUS K
00BEKTaM MCCIIEJOBAaHUS.

Ckanupymomas 30HI0Basg MHUKpockonusi. OCHOBHbIE (PU3WYECKUE TMPUHIUIIBI
CKaHUPYIOLIEH 30HJAOBOM MHMKpOCKONMMHU. TyHHENIbHasT MW  aTOMHO-CWJIOBAasi  30HIOBast
Mukpockornus. MH(hopMaTHBHBIE BO3MOXHOCTH M TMPOCTPAHCTBEHHOE pazpemicHue. OCHOBHBIC
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AJIEMEHTBHl CKAaHUPYIOLIEr0 30HI0BOrO MHKpockomna. [IpumeHeHWe npu HCCIEAOBAHUU
HAHOOOBEKTOB U JIMHEHHBIX U3MEPEHHIX B HAHOIMAIA30HE.

PeHTreHocnekTpajbHblii MUKpoaHaau3. ['eHepanyss peHTI€HOBCKOIO M3JIy4eHUs IIPU
B3aUMOJICVCTBUN 3JIEKTPOHOB c TBEPIBIM TEJIOM. OcHOBHBIE MIPUHLATIBI
PEHTI€HOCHEKTPAJIBLHOIO aHaIM3a. XapaKTEepUCTUYECKOE PEHTIEHOBCKOE U3IydeHHUE. 3aKOH
Mo3znu. 3aKOHOMEPHOCTH B PEHTIEHOBCKUX crHekTpax. CrnekTpayibHblie cepud. TopMo3HOe
PEHTI€HOBCKOE H3NyuyeHue. [IpuHIUNBI pa3ioKeHuss PEHTTEHOBCKOIO H3JIyYE€HHUs B CIHEKTP.
CnekTpoMeTpbl ¢ BOJTHOBOM M IHEPreTHUYECKOW AMCIEpcHei. PEHTTreHOBCKHIT MHUKpOaHaIU3 C
JJIEKTPOHHBIM ~ 30HAOM. METpPOJIOTHYECKHE  XapaKTePUCTUKU  (JOKaIbHOCTH,  IpeIe
OOHapy)KeHHUsI, AUATa30H OMPENCNIAEMbIX COACPKAHUN, THAMA30H OMpPEACISIEMBIX JJIEMEHTOB).
YCTpOUCTBO PEHTIEHOBCKOIO MMKpOAHAIMU3aTopa. IIpMHIUIBI KOJIMYECTBEHHOrO AaHAIN3a.
PeHTreHOBCKMI MHUKpOaHaIU3 B MPOCBEUMBAIOIICH AJEKTPOHHOW MUKpockonuu. IIpenenbHbie
BO3MO>KHOCTH.

DJIeKTpOHHas1 cneKTpockonus. Oxe CHEKTPOCKOMHUS U PEHTreHO(OTOINEKTPOHHAS
CIIEKTPOCKOIIHSL. WNndopmaruBHbIe BO3MOXKHOCTH. JlokanpHOCTB OIpEIEICHUMN.
OKCrepuMEHTaIbHbIE OCOOCHHOCTH peanu3alu MeTonoB. Bakyymuble ycioBus. [IpuHuumns
orpeneneHuss (GOpPMBI HAXOXKIEHHUS JJIEMEHTOB — XHMMUYeCKMid cnaBur. JlokambHas oxe-
CIIEKTPOCKOIIASL C  JJIEKTPOHHBIM  30HIAOM. lIpenenbHble BO3MOYKHOCTH  3JEKTPOHHOMU
CIEKTPOCKOIUH.

Macc-cnekTpoMeTpusi BTOPHYHBLIX HMOHOB. OCHOBHbIE (PHU3UYECKUE SIBICHUS MPH
B3aMMOJEMCTBUM HMOHOB C TBepAbIM TesnoM. KaronHoe pacneuieHue. [Ipouecchl MoHM3anuy,
KOA(DPUITMEHTH OTHOCUTEIHHOM 3JIEMEHTHON YYBCTBUTEIHHOCTH. [IpMHIMIBI NEHCTBUS Macc-
CIEKTPOMETPOB, OCHOBHBIE THIIBI Macc-CenapaTropoB. Macc-CIEeKTpOMETP BTOPUYHBIX HOHOB.
OcHoBHbIE 371€eMeHTHI. TpeGoBaHMs K BaKyyMHbIM YCIOBUsM. [IoHsATHE O pacnpeaenuTebHOM
(mocnoitHom) ananmu3e. JlokambHOCTH omnpejaeneHus. [IPHHIUIBI KOJIMYECTBEHHOTO aHau3a.
KanmuGpoBka npubopa mo riyonHe. MeTposIorH4ecKkue XapakTePUCTHKH MacC-CIIEKTPOMETPUH
BTOPUYHBIX HOHOB. BpeMs mposeTHast Macc-CIEKTPOMETPHS.

HNuTepdepomerprueckne MeTOAbl H3MeEpPeHUs HaHomepeMemieHuil. [lpuHumn
neiictBusi  yazepHoro wuHTepdepomerpa. IlpenenbHble BO3MOXKHOCTH HMHTEp(EpPOMETPHUH.

CoBMelleHHbIE YCTAaHOBKM — D3JEKTPOHHBIE U 30HJOBBIE MHKPOCKOIBI C JIa3epHBIMU
UHTEpPEPOMETPAMH.
JAndpakunonHble MeTOAbI HCCJIeI0BAHMS HAHO00bEKTOB. Hudpakmaus

PEHTTEHOBCKUX JIyueil M 31eKTpoHOB. YpaBHeHus Jlays, ypaBHenue Bynbda-bparros. Cassb
YIJI0BOM MIMPHHBI TU(GPAKIMOHHOTO MaKCUMyMa M pa3Mmepa 00JacTh paccestHus. ManoyrioBoe
paccesHHE PEHTTCHOBCKUX JIyded M JJIEKTpOHOB. lIpumeHeHue mis u3MepeHus pa3MepoB
HAHOYaCTHLI.

Metoasl  BbIABJIEHHUSI  KBAaHTOBO-pasMepHBIX d¢d¢ekroB. JlromuHEeCHeHIMS,
pamMaHOBCKOE paccesHue. [I[puMeHeHne XMMUYECKUX 30HI0B.

4. O0beM y4eOHOH JUCHHUILIMHBI

Bunbr yue6HOM paboThI B 3ayerHBIX B akazmem.
eIMHUIIAX Jacax
Oo6mas TpyA0eMKOCTh JUCHHUILJIMHBI 110 Y4e0HOMY IJIaHy 6,0 216
AYIUTOpPHBbIE 3aHATHUS: 2,67 96
Jlexiuu (JIek) 1,33 48
[Mpaktuyeckue 3ausatus ([13) 0,45 16
JlaGopaTopHble pabOTHI 0,89 32
CamocrosiTesbHas padora (CP): 2,33 84
Buja koHTposs: 3aueT / 3K3aMeH 1,0 IK3aMeH
(36)
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AHHOTanus padoyeil NPOrpaMMbl JUCHHUILJIMHBI
«buonornyeckne HaHOCTPYKTYphI» (B1.B.0O/1.16)

1. Ileap AWCOMIUIMHBI - O3HAKOMUTH CTYACHTOB C OCHOBHBIMH KIJIACCAMH
OHMOJIOTUYECKUX MOJIEKYJI, X CTPOCHHUEM U (QYHKIHMSIMH, AaTh MOHIATHE O CTPOSHUH M (PYHKITUSIX
OMOJIOTUYECKNX HAHOCTPYKTYP B JKMBOW MPHPOJE HA MPUMEpPE SHEPTeTUUYECKUX IMPOIIECCOB B
KJIETKE, MPOIECCOB TEHEPHPOBAHUS, BOCIPHATHS W TEpeladyd CHTHAJIOB, MEXaHHYECKOTO
JIBUOKCHUSI.

2. B pe3yabrare wu3ydyeHHs JAUCHUIVIMHBI OO0y4YawIIMiicsi MO Tmporpamme
0akajaBpHaTa qOJIKEH:

Ob6naoams caenyromumu oomekynpTypubiMu (OK), ob6mienpodeccronansuasiMu (OITK)
u npodeccuonanbibivu ([1K) komMmnereHImsMI:

- CITOCOOHOCTBIO MPUMEHSTH 0a30BbIC 3HAHUS MaTEMATUYCCKHX U €CTECTBCHHOHAYYHBIX
TUCIUIUIAH, JUCIHIUIUH 00menpodecCHOHaIbHOrO0 IMKIa B 00BEeMe HeoOXOIMMOM B
npopEeCCHOHATBPHON  JICATENBHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAayK,
pa3paboTaHHBIX B HHUX TOJIXOAOB, METOAOB M pPE3yJbTaTOB MaTEeMAaTHYECKOrO aHalu3a H
MOJICITHPOBAHHUS, TCOPETUIECKOTO M SKCIIepuMeHTaIbHOro uccieaoanus (OITK-1).

- CIOCOOHOCTHIO HMCIOJB30BaTh Ha IMPAKTUKE COBPEMEHHBIC MPEICTaBICHHS HAyK O
CBOMCTBaX BEIECTB M MAaTEPUAIIOB MPH MEPEX0/ic UX B HAHOpa3MepHOEe COCTOsiHKUE (HOJIb, OJHO
U JBYXMEPHOE), O BJIMSHUHU pa3Mepa Ha CBOWCTBA BEIIECTB M MATEPHUAJIOB, B3aUMOJCHCTBHUU
HaHOMATEPHAJIOB U HAHOCHCTEM ¢ OKpyskarorei cpemoit (ITK-2);

3HamMb.

- CTpOCHHE, CBOMCTBA M OMOJOTHYECKHE (PYHKITUHN OCHOBHBIX KJIACCOB OMOMOJIEKYIT;

- CTpOeHHE U paboTy Hanbosee BaXKHBIX OMOJIOTHYECKUX HAHOCTPYKTYP;

- MOJICKYJISIDHBIE MEXaHU3MBbI BOCTIPUSTHS, NIEpeaadd ¥ MpuemMa WHGOOPMAIMH B JKUBBIX
CUCTEMaX;

- MOJICKYJISIPHBIC MEXaHU3MBI ITOJTyUSHHsSI U XPAaHCHHUSI JHEPTUH B JKUBBIX CUCTEMAX;

- MOJICKYJISIPHBIC MEXaHNU3MbI MEXaHUYECKOTO IBUKCHHUS B )KUBBIX CHCTEMAX;

ymemb:

- BUJCTHh NEPCIEKTUBBl BO3MOXXHBIX OHMOJIOTHYECKUX, MEAUIMHCKUX U JKOJOTHYECKHUX
NPUIIOKCHUH HAHOTEXHOJIOTHH,

— CaMOCTOSITEIbHO OPHEHTHUPOBATHCS B JIUTEPAType, IMOCBSIICHHON MEIUIIUHCKUM H
OHMOJIOTUYECKUM MPUIIOKESHUSIM HAHOTEXHOJIOTHH,

- BECTH JTUAJIOT U COTPYAHHUUYECTBO C MPEACTABUTEISIMI MEAUIIMHCKUX M OMOJIOTHIECKIX
HayYK;

enademy:

- HaBbIKAMH aHajM3a HAYYHO-TEXHWYECKOH JINTEpaTyphl B 00JaCTH CTPOCHHS, CBOWCTB,
GYHKIUI ¥ BO3MOXHOTO TPUMEHEHHSI HAHOCTPYKTYP OMOJIOTUYECKOTO MPOUCX OKICHUSI.

- CIIOCOOHOCTBIO HMCIIOJIL30BATh Ha MPAKTHKE 3HAHUS O CTPOCHUU M ()YHKIIMOHHUPOBAHUHU
OMOJIOTUYECKUX HAHOCTPYKTYP, B TOM YHUCIIEe TIPH pa3paboTKe HOBBIX HAHOMATEPHAIIOB.

3. KpaTkoe coep:kaHue U CHUIIAHBI

1. BBenenne. Mecto OMOXUMUU CPEIH APYTUX €CTECTBEHHBIX HAyK. OOBEKTH U3yUCHHUS
onoxumuu. CBs3b OMOXMMHU W HaHOTEXHOJIOTMH. buoMmMeTHka. YpPOBHHM OpraHU3aldd
OMOJIOTUYECKNX CHUCTEM. buomornyeckue OOBEKTHI KaK HAHOCTPYKTYpbl M HAaHOMAIIWHBI.
DJIeMEHTHBIN COCTaB KHUBBIX OpraHn3MOB. Oco0ast poJib BOJIBI AJIsl )KUBBIX OPTaHU3MOB.

2. Kuerku m BHpycbl. OCHOBBI KICTOYHOH TeopuH. [IpOKapuUOTBI M DYKAPHOTHI.
Crpoenrie, QYHKIMH W XapaKTEpPHBIC pa3Mepbl KJIETOYHBIX CTPYKTyp. CTpoeHHEe BUPYCHBIX
yactul. Kiaccudukamus BupycoB. BzammoneiictBue BHUPYCOB C KiIeTKOH. JIu3oreHHbIH H
JUTAYECKHIA TyTh. BHPYyCHI Kak MPpUpOIHBIC HAHOMAIITHBI.

3. BeakoBble HaHO00BLEKTHI. AMUHOKHUCIOTBI. OmNpeneneHue, obmas GdopMmya,
ONTHUYECKass aKTHMBHOCTh. buonornmyeckne (QyHKINHM aMUHOKHCIOT. CTpPyKTypa aMHHOKHCIOT.
Hesamennmbie aMuHOKHCTOTHL. CTPYKTypa v OMOJIOTUYECKUE (PYHKIIHH METTHIOB.
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buonornveckue (QyHKIMM, XapakTepHble pa3Mepbl MOJEKYJl OenkoB. YPOBHHU
OpraHM3alu CTPYKTypbl OenkoB. JleHarypauus. HaHOCTpyKTypa KOJIJIaréHOBBIX BOJIOKOH.
Crpykrypa u ¢pyHKmuu reMoriioonna. CTpykTypa u GyHKIUH KIMMYHOTJIO0YJIMHOB.

Ompenenenue, HOMEHKIaTypa u kinaccudukanus dhepmeHToB. OCOOEHHOCTH NEHCTBHS
(depMeHTOB Kak KaTaau3aTopoB. CTpoeHHe akKTUBHOTO LIeHTpa (hepMeHTOB. MeXaHu3M AeUCTBUS
dbepmeHTa - Teopuss MHAYLUPOBAHHOTO cOOTBETCTBUA. OCHOBBI (PEPMEHTATUBHON KUHETHUKH:
BIMSHUE Temiieparypsl, pH, koHueHTpanuu ¢epMeHTa U cydcrpara. YpaBHeHHe Muxasmuca-
Menten. Perynsuuss akTUBHOCTH (EPMEHTOB — KOHKYPEHTHOE M HEKOHKYpPEHTHOE
UHTUOMPOBAaHUE, AUIOCTEpUYECKas peryisiuus, KoBajieHTHas Moaudukanus. Kackan
(bepMEeHTaTUBHBIX PEaKIMil Ha PUMepe CBEPThIBAHUS KPOBH.

Kodepmentsl. Ilpumepsr kopepmenToB. DyHKIMM BUTAMHHOB KakK KO(EPMEHTOB.
Hpyrue dyHKnu BUTaMUHOB. [IprMepsl BUTAMHUHOB. ABUTAMUHO3.

4. YrjeBoaHble HAHOCTPYKTYpbI. CTpoeHne u Ouonorunyeckue (pyHKIMH YTIEBOOB.
Monocaxapuapl. CTpyKTypHas H OINTHYECKas H30MEpUs MOHOCAXapWUJIOB, JIMHEHHBIE |
mukinyeckue ¢opmbl. Jlucaxapuasl — caxapo3a W JakTo3a. [lonmcaxapuisl IIe/UTI0NI03a,
KpaxMmaj, IJIMKOTEH, WHYJIWH, XWTHH, THAJIypOHOBas Kuciora. HaHOCTpyKTypa KI€TOYHOH
CTEHKH PaCTEHUH.

5. Jlunuabl u 6uoJioruyeckne MeMopansbl. bruomornueckue GyHKIIUM U KITaCCUPUKAIIHS
munuaoB. JKupusie kucnotsl. Tpurmuuepunst. Bocku. @ochonunuast. CTepouibl, X0IeCTepUH.
Kaporunounasi. TeprieHsl.

HanocTtpykTypa KiIeTOYHOH MeMOpaHbl — JMIUAHBIA Oucioi, mnepudepuyeckue u
UHTErpanbHble Oenku. DYHKIUU KIETOYHBIX MeMOpaH. MeMOpaHHBIM TpaHCHOPT: MpocTas U
obneruennas audQysus, akTHBHBIN TpaHcmopT. Mexanusm neiictBus Na'/K'-macoca. Pomb
VMOHHBIX KAHAJIOB B IPOBEJACHUU HEPBHOTO UMITYJIbCA.

6. HanocTpykTypa ¥ QYHKIUHM HYKJIEHHOBBIX KHCJIOT. XHUMHUYECKUH COCTaB
HYKJICMHOBBIX KHCIIOT, a30THCThle ocHOBaHMs. YmakoBka [IHK, HaHocTpykTypa Xpomaruna.
[IpyHIMO KOMIIJIEMEHTAPHOCTH, BOJOPOJIHBIE CBA3M MEXAY Aa30THCTBIMHM OCHOBAHMSIMH.
Hanoctpykrypa nsoiinoi cnupanu JJHK.

CBolicTBa TI€HETHMYECKOI'O0 KOJAA, CTpOeHHE TeHOB. OpraHuszanus TIe€HETHYECKOIO
MaTepuana, CTPYKTYpHbIE T€Hbl U PEryJATOpPHbIE ydacTKH. VIHTpOHBI M 3K30HBI. MyTtauuu u
¢axTopsl, ux Be3biBaromue. Penapanus JJHK. [Ipumepsr HacieacTBeHHBIX 3a001€BaHHM.

[Ipomeccyt mepemaum reHernueckor wuHpopmanuu. Perumxkamus JIHK, crpoenue
perukaTuBHON BUiKH. Tpanckpunums, padora PHK-momumepassl. CTpoeHne TpaHCHOPTHOM
PHK. Ctpoenue u pabora pubocoMbl. OCHOBHBIEC CTAIUHU MPOIIECCAa TPAHCIISAIINH.

7. Moneky/JsipHble MEXaHM3MbI BOCIIPHATHSA M Nepeaayu HHGoOpManuH.

HepBHas u rymopanpHast perynsuus opraHusma. [lonstue ropmona. OcoOEeHHOCTH
JeicTBUSL TOPMOHOB. MOJEKyJsIpHbIE MEXaHH3Mbl JICHCTBHSI TOPMOHOB. MeMOpaHo-
OTIOCPEZIOBAaHHBI M IUTO30JbHBIA MexaHu3M. Kmaccudukamuss ropmoHoB. CTpykTypa u
Ouonornyeckne (QyHKIMM HEKOTOPHIX TOPMOHOB TruUMopu3a U mnepudepruuecKux xKenes.
['opMOHaJIbHBIE HAPYILICHUS.

HepBHast perynsmusi, crpoeHue akcoHoB. CTpoeHue M paboTa HEPBHO-MBIIIEYHOTO
cuHarca, Heipomeauaropsl. Opransl uyBcTB. [loHsiTue peuenropa. CTpoeHHE U MOJIEKYIISIPHBII
MeXaHU3M paboThl 3puTenbHOro penentopa. CTpoeHHE M MEXaHHW3M pabOTHI CIIyXOBOTO
peuenropa. MonekyJIsIpHbIA MEXaHU3M BOCIIPUATHS BKyCa Ha IPUMEPE Caxapo3bl.

8. Mexanuueckoe aBuxkeHue. CTpoeHne MUKpoTpyOouek. MonekynspHasi CTpyKTypa U
paboTa KIETOYHBIX pEeCHHYEK. BpaiiarenbHOe NBHKEHHE KTYTHKOB KIETKH (HAHOMOTOD>).
CrpoeHre MbIIIEYHON KJIeTkH, MuopuOpusuiel. HaHOCTpyKTypa axkTMHa M MHO3UHA.
MounekynsspHble MEXaHU3MbI MBIIIEYHOT'O COKPAILIEHHUS.

9. MoJieky/JsipHble MeXaHU3Mbl MNpeBpallleHHs] YHEPrUH H BellecTBA B KMBBIX
cucremax. [lonstue merabonusma, kataboiau3M u aHabomm3M. lleHTpanbpHBIE TTyTH OOMEHA.
KiroueBbie MeTabonnThl — nupyBat u anetwiiKoA. Makpospriuueckue MOJIEKYIIbl.
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AdpoOHOe U© aHa’pOOHOE OKHUCIIEHHWE YyIJIeBOJOB. [ NMKOIM3, €ro craguu.
[TupyBatrunporenasHas peakuus. [ukn Kpebca. OOmuii MarepuanbHBIM W SHEPTETHYCCKUN
6anaHc a3poOHOT0 OKHCICHHS TJIFOKO3bI.

CtpoeHue W poib MUTOXOHAPHH. MeXaHW3M OKHCIUTEIBHOTO (PocHOopHUIupOBaHHUS,
COIPsDKEHHUE TPOLIECCOB OKUCIEHUS U (pochopunupoBanusi, pois MeMOpaHbl. MonekynspHas
OpraHu3aIys AbIXaTeIbHON LETH.

@doToCUHTE3, CBETOBAas U TEMHOBasi CTaJuU. MaTepuanbHbIi U SHEPreTUYeCKUid OasaHc
doTtocunHTe3a. CTpoeHUE XJIOPOIUIACTOB, CTPYKTypa Xjaopoduiuia. MexaHu3M CBETOBOW CTaIuu
¢dorocunTesa. TemHoBas cragaus poTocunTesa, 1k KaipBuHa.

10. HocTrxkenus U NMepCrHeKTUBBI pa3BuTHSA HAHOOMOTEXHOJIOTHH.
Hano6uorexnonorusi.  Bo3mokHble ~ OMONOTHMYECKME M MEAUIUHCKHE  MPHIIOKEHHS
HAaHOTEXHOJIOTUHA U HAHOMAaTEPHUAJIOB.

4. O0beM y4eOHOH JUCHHILIMHBI

Bunbt yueOHO paboOThI B 3auerHBIX B akanmem.
eIMHUIIAX qacax
Oo0mas TPyA0eMKOCTh TUCHHUILJIMHBI 10 Y4eOHOMY MJIAHY 5,0 180
AYAUTOPHBIE 3aHATHUS: 1,78 64
Jlexru (JIek) 0,89 32
[Mpaktruyeckue 3ausatus ([13) 0,89 32
CamocrosiTesbHas padora (CP): 3,22 116
Buj KoHTpoIs: 3a4eT / 3K3aMeH 0,0 3auer ¢
OLICHKOM

4.4.3 IucuMJIMHbI BAPHATHBHOM YacTH (IMCIHUTILUINHBI M0 BHIOOPY)

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«JJIeKTHBHBbIE Kypchl 110 GU3NYECKOH KYJIbTYpe»

1. llean TUCHHUILIMHDI.

—  OBJIQJICHHE METOJOJIOTHEH HAyYHOTO TO3HAHUS (PU3UUECKON KYIbTYpPhI M CTIOPTa,

— OBJQJICHHE CHCTEMOH TMPaKTUYECKUX YMEHUW ¢ HABBIKOB, 00ECIECYHBAIOIINX
COBEPIIICHCTBOBAHUE NICUXO(DU3HUUECKUX CIIOCOOHOCTEIH;

— 3HaHHWE UCTOPUYECKHMX, HAYYHBIX U TEJArOTHYECKUX OCHOB (PM3UUYECKON KYIBTYPHI,
CIIOpTa U 3JI0POBOTO 00pa3a KU3HH;

— (¢opmMupoBaHHE MOTHBAIIMOHHO-IIEHHOCTHOTO OTHOIICHUS K (PU3MUECKON KYIbTYype,
(bu3HYECKOMY COBEPIIICHCTBOBAHUIO U CAMOBOCIIUTAHUIO, YCTAHOBKA HA 3JI0POBEII 00pa3 KU3HH;

—  OBJIaJICHUE CHUCTEMOW TEOPETMYECKHX 3HAHWHM, MPAKTUYECKHMX YMEHUN U HaBBIKOB,
00€ecCIeunBarOIINX COXpaHEHNE U YKPEIIJICHUE 3I0POBbBS, ICUXUYECKOE OJIaronoiyune, pa3BuTre
U COBEPIICHCTBOBAHHE ICUXO(PHU3UUIECKUX CIIOCOOHOCTEH, KayecTB W CBOWCTB JIMYHOCTH,
camoorpesienieHue B (GU3UIECKON KYJIbTYpE U CIIOPTE;

—  U3YYCHHUE TECOPETUYECKHX, TEXHUYECKUX M TAKTUYECKUX MPUEMOB OJHOIO U3 BUJOB
cropra.

2. B pe3yabrare wu3yYeHHs AUCHUIVIMHBI oOyyawinuiicssi mno mnporpamMmme
0akajaBpHaTa q0JIKEH:

Obnadams cnepyromuMu 00mmeKyasTypHbIME (OK) KOMITETCHIUAMHU:

—  CcnocoOHOCTBIO K caMOOpraHu3aiuu u camoobpaszosanuio (OK-5);

—  CIOCOOHOCTHIO MOJIEPKUBATH JOJDKHBIN YPOBEHBb (PH3UUECKON MOATOTOBIEHHOCTH
JUTst 00eCTIeYeHHS TTOJTHOIEHHOMN COIaIbHOM U mpodeccroHansHol aesrensaoctu (OK-7);

— CIOCOOHOCTBIO  TMPHUMEHSTh  CPEACTBA  CaMOCTOSITEIHHOTO, MCTOIUYCCKH
NPaBUJIBHOTO MCIIOJIb30BaHMsI METOIOB (PM3MUECKOTO BOCIMTAHUS M YKperieHus 310poBbs (OK-
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17);

— TOTOBHOCTBIO K JOCTHXKEHMIO JOJDKHOTO YPOBHS (PU3MUECKOM MOATrOTOBIEHHOCTH
ISt 00ECTICYCHU S TTOJTHOLCHHOW COIMAIbHOM U podeccruoHanbHoi aesrensHoct (OK-18);

3HaAMb:

—  HAy4YHO-TIPAaKTHYECKHE OCHOBBI (PU3NYECKOH KYJIbTYpHI M CIIOPTa, 3I0POBOTO 0Opasza
KHU3HH;

—  COLMAIbHO-OMOJIOrMYECKUE OCHOBBI (PU3UUYECKON KYIbTYpPBI U CIIOPTA;

— BIMSHHME O3JI0POBHUTEJIBHBIX CHCTEM (PU3MUECKOrO0 BOCIUTAaHHUA Ha YKpEIUICHHE
310pOBbsl, TPOPHIAKTUKY POPECCHOHATBHBIX 3a00JI€BaHUI U BPEHBIX IPUBbIYEK;

—  cnocoObl KOHTPOJIS U CAMOKOHTPOJIS, OLEHKH (PU3NYECKOTO PAa3BUTUS U (HPU3UUECKOM
HOJTrOTOBJICHHOCTH.

ymemy:

—  COCTaBJIATH KOMIUIEKC YIPAXHEHUH IJISI CaMOCTOSITEIBbHBIX 3aHATHH (hU3NdecKoi
KYJIBTYpOH U CIIOPTOM,;

— COCTaBIATh U BBINOJHATh HMHIMBUAYAJIBHO I0OJ0OpaHHbIE KOMIUIEKCHI 110
¢u3nUecKoil KyIbType U pa3IMyHbIM BHJIaM CIIOPTa,;

—  OCYILECTBJIATb CAaMOKOHTPOJb 3a COCTOSHHEM CBOEr0 OpraHu3sMa M coOJr0AaTh
IpaBUJIa TUTUEHBI U TEXHUKU 0€30I1aCHOCTH;

—  IPUMEHATH MOJTY4YEHHBIE TEOPETUUECKHUE 3HAHUS B TOBCEHEBHOM, 00pa3oBaTeIbHOM
U Ipo(heCCUOHANBHOM NeSITeTbHOCTH;

—  CaMOCTOSATEJIBHO COBEPILIEHCTBOBAaTh W pa3BUBaThb CBOM KyJIbTYPHBII ypOBEHb B
obsacTu uctopun PU3NYECKON KyIbTYphI M CTIOPTA,

— ONepHpoBaTh TEMAaTHYECKUM IOHATUHHBIM armapaToM COBPEMEHHOM (hU3MYecKOi
KYJIBTYPHI M CIIOPTA;

— BBINOJHATH 33/1aHUS, CBA3AHHBIE C CAaMOCTOSITEIbHBIM AHAIM30M M 00pabOTKOM
MH(POPMALIMU TI0 U3y4aeMbIM TEMaM.

—  OCYILECTBJIATH TBOPUECKOE COTPYAHUUYECTBO B KOJUIEKTUBHBIX (POpPMaAX 3aHATHH.

enademy:

— CpeACTBaMH M METOJIaMH YKPEIUICHHs] MHIMBUAYaJbHOTO 370POBBS, (PU3NYECKOTO
CaMOCOBEPILICHCTBOBAHMS;

—  TEOpPETUYECKMMH, TEXHHYECKHMHU U TAKTUYECKMMHU HaBbIKAMU B OJHOM H3 BHUJIOB
CIOPTa,;

— HaBBIKAMH KPUTHUYECKOTO MBINUICHHs, O0000meHNsT ¥ aHanu3a WHQOpPMAIIHH,
MIOCTAaHOBKH I1eJIel 1 BbIOOpA IMyTH €€ TOCTUKECHHUS,

— HUCHOJb30BaTh (PU3KYIBTYPHO-03JOPOBUTEIIBHYIO AEATENBHOCTh ISl YKPEIUICHUS
310POBbsl, JOCTHKEHUS KU3HEHHBIX U IPO(PECCUOHATIBHBIX LIEIEH.

3. KpaTkoe coep:kaHue AU CHUIITUHBI

Kypc aucuuminabel «jIeKTHBHbIE KYPCbl MO0 (PU3NYECKONl KYJIbTYpe» peaanu3yercs
Yyepe3 BapUATHBHBIN KOMIOHEHT (JIGKTHBHBIM MOAynb) 328 uacoB (koHTakTHas paborta +
CaMOCTOsATeNIbHAsE Pad0Ta CTYACHTOB), B 3aUETHBIC SIUHHIIBI HE IEPEBOUTCS.

Kypc auctunnnael «JaeKTHBHbIE KYPChl 10 (U3MUYECKOl KYJbType» 3aKaHUUBACTCS
3a4eTOM B KOHIIE Ka)KJOro 4eTHOro cemectpa. KoHTposib ocymiecTBisieT 0ObEKTUBHBINA ydeT
mpolecca U pe3ynbTaToB yYeOHOH NEATENbHOCTH CTYICHTOB U OCYIIECTBISIETCS 11O MPUHSATON B
YHUBEPCUTETE PEUTUHTOBOM CHUCTEME.

[Iporpamma paccunTaHa Ha U3y4YEHUE JUCHUIUIMHBI <«JJIEKTMBHbIE KYpPCbl IO
(usnyeckoii KyJabType» B TeUEHHE ILIECTH CEMECTPOB M IpeIoJiaraet, uyro oOydaromuecs
UMEIOT TEOPETHYECKYIO MTOATOTOBKY B 00JIACTH AUCHUILTUHBI «Du3ndeckast KyJabTypa U CIIOpT».

Kputepuem ycnemHocTH ocBOeHUsI yueOHOro maTepuaia SBJSETCsS HKCIEPTHAs OLEHKa
MpenoiaBaresis, YYUThIBAIOL[asi CBOEBPEMEHHOCTh U MOJIHOTY BBIMOJHEHUS JOMAITHUX 3a/IaHUM,
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YETKOCTh W TOJHOIEHHOCTh BBHIMOJTHEHHS] KOHTPOJBHBIX PabOT M TPAKTHYECKOTO 3aJaHws,
3HAaHUI TEOPETHYECKOTO pa3/esia IUCIUILTHHBI.
4. O0beM y4eOHOH JUCHHILIMHBI

Bunst yueOHoI paboTh B 3auetHpix | B akagem.
eIMHUIIAX qacax
OO0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY - 328
AYAUTOPHBIE 3aHATHUS: - 328
Jlexru (JIek) - -
[Mpaktruyeckue 3ausatus ([13) - 328
CamocrosiTebHas padora (CP): - -
Bu koHTpoIs: 3a4eT / IK3aMeH - 3auer

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
Pycckuii si3pIk 1 KyJabTypa peun (b1.B.JIB.1.1)

1. Heab OMCHMIUIMHBI - TIOBBIIICHHE OOIIeH U TPO(ECCHOHATBLHOW KYJIBTYPHl pEeUd
CTyneHTa ¥  (QOpMHUpOBaHHME  MPAKTUYECKOW  MOTPEeOHOCTM B  CAMOPAa3BUTUU U
COBEPILIEHCTBOBAHUU JTUYHOCTH.

2. B pe3yabraTre wu3ydyeHHMs JAUCHUIVIMHBI OO0Oy4YyawIIMiicsi MO Tmporpamme
0akaJlaBpUaTa J10JIKeH:

Obnaoams cnenyromumu oouiekynbTypubiMu (OK), oGmienpodeccuonansuasiMu (OITK)
u npodeccuonanpubiMu ([TK) koMmeTeHIUAMI:

- CIOCOOHOCTBI0O K KOMMYHHUKAIIMM B YCTHOW M MUCHMEHHOW (hOpMax Ha PYCCKOM U
WHOCTPAHHOM  SI3bIKAX JUISL  PEHIeHUs 3aJad  MEXKJIMYHOCTHOIO M MEXKKYJIbTYPHOI'O
B3aumoeiicTeus (OK-3);

- CIOCOOHOCTBIO JIOTMUECKH BEpPHO, apTyMEHTHUPOBAHO M SICHO CTPOUTH YCTHYIO U
nucbMennyto pedb (OK-10);

3Hamb.

- (pyHKIMH sA3BIKA KaK cpeAcTBa (GOPMHUPOBAHUS M TPAHCIIAIIUN MBICIH,

- cienUKy YCTHOW U MUCbMEHHOM peyH,

- cepbl 00CTyKMBaHUS KHIKHON M pPa3rOBOPHOM ped;

- CTWJIEBBIE 4YepThl U S3bIKOBbIE OCOOEHHOCTH AHPOB HAYYHOTO U OQPHUIMAIBHO-
JIETIOBOTO CTHJIEW pEeUH;

- HOPMBI JINTEPATypPHOTO SI3bIKA,

yMmemsy:

- TpaHC(OPMUPOBATH MTUCHMEHHBIN TEKCT B YCTHYIO (JOPMY peuu;

- OTJINYATh KOJU(DUIIMPOBAHHYIO PeUYb OT HEKOAU(PHUIIMPOBAHHOM;

- BBIJICJIATh CTPYKTYPHBIE €IMHUIIBI TEKCTA;

- aHAJIM3UPOBATH TEKCT C TOUKHU 3PCHUS CTUIIEBBIX OCOOEHHOCTEH U I1eJIeCO00pa3HOCTH,

- COCTaBIIATh JIMYHbIE TOKYMEHTHI B COOTBETCTBUM C HOPMAaTUBHBIMU TPeOOBaHUSIMH,

enademy:

- KyJIbTYpPOU Hay4HOU M JIEJIOBOM pevr B MUCHMEHHOW U YCTHOU (hopMme;

- ocHoBaMH 3((PeKTHBHON KOMMYyHUKAaUMU B Yy4eOHOW U TpodecCHOHATHLHON
JIEATEIbHOCTH.

3. KpaTkoe coaep:xkaHue TUCHUTIUHBI

Monyns 1. BBenenwue B mpenMer
1.1.Pycckuii a3bIk M KylbTypa pedn Kak IPEAMET, KaK COCTABJIAIOMIAS KU3HEHHOTO YCIIEXa.
OcHoBHbIE MOHATHS Kypca, BIUSHHUE SI3bIKa Ha (OPMHUpPOBAaHUE JMYHOCTH dejoBeka. Pycckuit
SI3BIK KaK CIIOCO0 CYIIECTBOBAHUS PYCCKOTO HAIMOHAIBLHOTO MBIIIICHUS U PYCCKOUW KYIbTYPHI U
KaK 3HaKOBas cUCTeMa rnepefadyn uHpopMaluu, Tpedyromas JalbHEeHIero COBepIIeHCTBOBAHUS
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Ha HOBOM J3Talle pa3BUTHUA LUBWIM3ALMK. VcTopudeckue cBeleHUs 0 pycckoM si3bike. HoBbie
SBJICHUS B PYCCKOM S3BIKE.
1.2. JluteparypHblii S3BIK M HENUTEPATYPHBIE THIIBI PEYH. Tumnel pedeBbIX CUTyalUd U
(GYHKIIMOHATIBHBIC PA3HOBUIHOCTH COBPEMEHHOTO PYCCKOTO si3bika. DOpMbl peur (MHChMEHHAsI
U ycTHasi) U ux crnenupuka. DyHKIUOHATBHBIC CTHIW (HAYYHBIH, OQUIMATBLHO-ICIOBOM,
nyonuucTryeckuii). OT60p  SI3BIKOBBIX CPEACTB s obecrieueHus: Hanbosee 3((HEeKTUBHOM
KOMMYHHKAIUH B OIIPE/IETICHHON CUTYaI1H.

Monyns 2. KyneTypa HayqHOM pedH U JIEJTOBOU pedu
2.1. JlunrBuctuka HaydHoro tekcta. OCOOCHHOCTM HAY4YHOTO CTWIIS peuyd, crneuuduka
WCIIOJIb30BAaHUS JJIEMEHTOB PAa3JIMYHBIX S3BIKOBBIX YPOBHEW B HAay4yHOW peuu. SI3bIKOBBIE
CpeZCTBa, CHelHalbHbIe MPUEMBI U PEUYEeBbIC HOPMBI Hay4YHBIX paboT pa3HBIX kaHPOB. JKaHpHI
YCTHOW HAYyYHOH peyH.
2.2. OpunmanbHO-1ENOBON CTHIIb PEYd, €ro pa3HOBHIHOCTH, cdepa ero (hyHKIMOHUPOBAHMUS,
YKaHPOBOE pazHooOpasue; SI3LIKOBBIE hopMyIbI ouIHaTHLHBIX JIOKYMEHTOB;
MHTEPHALMOHAJILHBIE CBOMCTBAa PYCCKON O(HIIMATBHO-AEIOBOM MUCHMEHHOM peud; MpaBuiia
oopMIIeHHS TOKYMEHTOB; PEYEBOM STUKET B JOKYMEHTE.

Monynb 3. HopmaTuBHBIHM aciekT
3.1. SI3pikoBast HOpMa, €€ poJib B CTAHOBJICHUU M (DYHKIHOHHUPOBAHUH JUTEPATYpHOTO S3BIKA.
Opdosnuyeckrie HOPMBI PYCCKOTO JINTEPATYPHOTO SI3bIKA.
3.2. Jlekcuyeckue HOPMBI PYCCKOTO JIUTEPATYPHOTO S3bIKA, MPUYHHBI HapylIeHUs HX.
3HaveHHE CIIOBA M JIEGKCUYECKash COUYEeTaeMOCTb. VHOS3BIUHBIE CJIOBA B COBPEMEHHOUN pyCCKOM
peun. Pycckas gppaszeonorust 1 BoIpa3uTEIbHOCTh PEUH.
3.3. 'pammarnyeckue HOPMBI PYCCKOTO JIMTEPATYpHOTO S3bIKa M CIyd4ad HUX HapyIICHHS.
Tpyanble ciayyau ynoTpeOiieHHUS HMEH CYHIECTBUTENBbHBIX. VI3MeHEeHUs, MpOUCXOIslINe B
yIOTpeONeHNH MMEH YHUCIUTENbHbIX. CHHTaKCHMYeCKHMEe HOPMBI M KyJlbTypa peud. TpyaHble
CIy4yau MMEHHOTO W IJIaroJIbHOro yrpasieHus. CoriiacoBaHue MOJJIEKAIIEr0 U CKa3yemMoro B
dopmax uuncna.

4. O0beM y4eOHOH JUCHHIIMHBI

Bunast yueOHoI paboThI B 3auetHpix | B akagem.
eIMHHIIAX qacax
OO0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 2 72
AYIUTOpPHBIE 3aHATHUS: 0,89 32
Jlexrmn (JIek) - -
Ipaktuueckue 3ansarus (I13) 0,89 32
CamocrosiTesbHas padora (CP): 1,11 40
Bua koHTposs: 3a4ueT / IK3aMeH 3auer

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILIMHBI
Kyabtypoaorus (b1.B./IB.1.2)

1. Henp AUCHUIUIMHBI - TPHOOPETEHUE CTYACHTAMU KOMIUIEKCHBIX 3HaHUU O
INPUHILIMIIAX ¥ 3aKOHOMEPHOCTSIX (PYHKIHOHUPOBAHUS KYJIbTYphl B 00IIecTBE, (GOpMUPOBaHUE
IIMPOKOTO CIEKTpa IIEHHOCTHBIX OpHUEHTAIW, BOCIHUTAHWE TEPHIUMOCTH M YBAKEHUS K
CUCTEeMaM UJealoB U IIEHHOCTEH Jpyroro KyJbTypHOTO THUIIA, HWHTEUIEKTyaJlbHOE U
HPaBCTBEHHOE Pa3BUTHUE CTYJEHTOB.

2. B pe3yabrare wu3ydyeHHs JAUCHUIVIMHBI OOy4YawIIMiicsi MO Tmporpamme
0akajaBpHaTa q0JIKEH:

Ob6naoams caenyromumu oomekynpTypubiMu (OK), ob6mienpodeccronansuasiMu (OITK)
u npodeccuonanbibivu ([1K) koMmnereHImsMI:
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- CIIOCOOHOCTHIO K KOMMYHHKAIIMM B YCTHOM M NMUCBMEHHOW (opMax Ha PYCCKOM H
WHOCTPAHHOM  SI3bIKaX JUISL  PEHIEHUs 3aJad  MEXKJIMYHOCTHOIO M MEXKKYJIbTYPHOI'O
B3aumoeiicteus (OK-3);

- CIOCOOHOCTBIO JIOTMUECKH BEpPHO, apTyMEHTHUPOBAHO M SICHO CTPOUTH YCTHYIO U
nrcbMennyo pedb (OK-10);

3Hamb.

- IOHATUMHBIN aIIapar KyJIbTypOJIOTHH,

- TEOPETUYECKHUE OCHOBBI KYJIbTYpPOJIOTHUH;

- YMETh OOBSICHUTH (PEHOMEH KYJIBTYpPHI, €€ POJIb B YETIOBEUECKOM JKU3HECSITEIbHOCTH;

- (hopMBI U THUIIBI KYJIBTYPHI,

- criocoObl TPUOOPETEHNUS, XPAHEHHS U TIepeayll COLIMOKYIbTYPHOTO OIBITA,

- 0a30BbIE€ LIEHHOCTH KYJIbTYPHI,

- TEOPHUIO U UCTOPHUIO MEXKYJIbTYPHON KOMMYHHUKAIUH,

ymemy:

- IPUMEHSATH MOJIy4YEHHbIE 3HAHUS B IIPOLIECCE;

- o0magaTh KyJIbTYpOJIOTHYECKONM KOMIIETEHTHOCTBIO, IIpeIoiaraiomeid Hajaudue
OIpEAEIEHHON COBOKYITHOCTH 3HaHUIA;

- CAMOCTOSTEIBHO OCBAMBATh IEHHOCTH MUPOBOW U OTE€UECTBEHHOU KYJIbTYHI,

enadems.

- COBOKYIHOCTHIO 3HaHUM, 00€CNEeUYMBAIONIMX LIMPOKYIO SPYIAUIHNI0 U KYJIbTYPHBIN
Kpyrosop;

- HaBBIKAMHM TMPOAYKTUBHOIO JEJIOBOTO OOIIEHHS] C TNPEACTaBUTENSMU Pa3INYHbIX
KYJIbTYP;

- YBa@XXEHUEM K KYJIBTYPHBIM LIEHHOCTSIM.

3. KpaTkoe coep:kaHue AU CHUITUHBI

OcHoBHBIE TpOOJIEeMBI TeOpUU KyIbTyphl. KymbTyponoruss kak Hayka. [IpoGiema
IIPOUCXOXKACHUS U ONpereseHuss KyabTyphl. Cuctema KynbTypbl, CTPYKTYpHas LIEJIOCTHOCTh U
3aKOHOMEPHOCTH (YHKIMOHUPOBaHUA. Monenu cucreMHoro noaxona. KynbTypa kak 3HaKOBO-
CHUMBOJIMYECKasi cucTeMa. JIMHaMuKa M THUMOJNOTH3auus KylabTypbl. IIpoOiembl QuUHAMUKH
KyJabTyphl. Tunosioruzanus KyiabTypbl. [[OHSTHE COBPEMEHHON KYJIbTYpbl U POJIb POCCUUCKOMN
KYJIBTYpHl B €€ JanbHeieM pa3Butuu. [lonnponus MupoBoil KynbTypsl. MUp KyJIbTYPhI U €€
KyJIbTYpHbIE MHUpBL. B3aumopeicTBue KynbTyp: OCOOEHHOCTb, B3aUMOCBSI3b, JHAJIOT.
JIoMHHAHTBI KyJIbTYpHOro pa3sutus Poccun.

4. O0beM y4eOHOH JUCHHIIMHBI

Bunast yueOHoI paboThI B 3auetHpix | B akagem.
eIMHHIIAX Jacax
O0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 2 72
AYAUTOPHBIE 3aHATHUS: 0,89 32
Jlexrn (JIek) - -
Ipaktuueckue 3ansarus (I13) 0,89 32
CamocrosiTesbHas padora (CP): 1,11 40
Bua koHTpoas: 3a4ueT / IK3aMeH 3auer

AHHOTaNuA padoyeil MPOrpaMmbl AU CHUNIMHBI
BoruuciaurenbHasi matematuka (b1.B.J1B.2.1)

1. Henp AUCHUIIMHBI - HAYYUTH CTYJIEHTOB TEOPETUUYECKUM 3HAHUSM U MPAKTUYECKUM
YMCHUSM U HaBbIKaM HUCIIOJIB30BaHUA COBPECMCHHBIX MAaTCMATUYCCKUX MCTOJOB C IPUMCHCHHUEM
nakera maremarudeckux mnporpaMmMm MATLAB nana pemeHuss mmpokoro Kpyra 3aaad
BBIYMCIUTEILHON MaTEMaTHKHU.
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2. B pe3yabTtare wu3ydyeHus IUCHMIUIMHBI O0y4YawUIWiici MO mNporpamMme
0akaJlaBpUaTa J0JIKeH:

Obnaoams cnenyromumu oouiekynbTypubiMu (OK), obmienpodeccuonansuasiMu (OITK)
u npodeccuonanpubivu (ITK) koMmeTeHITUAMI:

- CIMOCOOHOCTHIO TPUMEHSATh 0a30BbIC 3HAHHUS MAaTEMAaTHYECKUX U €CTECTBEHHOHAYUHBIX
JTUCIUTIINH, JUCHUIUIMH OO0IenpodecCHOHaIbHOTO IMKJIa B 00beMe HEeOoOXOAUMOM B
npo(ecCHOHANBHOM ~ JESITENFHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAYK,
pa3paboTaHHBIX B HHUX MOJXOAOB, METOJAOB M pPE3yJbTaTOB MaTeMaTHUYECKOro aHajau3a H
MOJICITUPOBAHHSI, TCOPETUICCKOTO M IKCIepuMeHTaibHoro uccienoanus (OIMK-1);

3Hamy:

- (UBHKO-XMMHYECKHE M XHUMHUKO-TEXHOJIOTHYECKHUE 3aKOHOMEPHOCTH MPOTEKAHUS
IPOIIECCOB M3MEHEHHUSI arperaTHOr0 COCTOSIHUS Mapo(ras3o)->KUAKOCTHBIX CHCTEM, PEaKTOPHBIX
MPOIIECCOB U OCHOBHBIX MPOIIECCOB Pa3IeICHUs XUMHUYECKON TEXHOJIOTHH;

- METOAbl M aJTOPUTMbl KOMIBIOTEPHOTO MOJEIHPOBAHUS OCHOBHBIX IPOILIECCOB
XUMHUYECKON TEXHOJIOTHH U TEXHOJIOTHYECKUX CXEM XUMUYECKUX MPOU3BOJICTB,;

- TIPUHUUIB TPUMEHEHUS METOJOJIOTUM KOMITBIOTEPHOTO MOJIETHPOBAHUS XHMHKO-
TEXHOJIOTHYECKHUX TPOIECCOB MPU aBTOMATH3UPOBAHHOM IMPOSKTHPOBAHUH U KOMITBIOTEPHOM
yIpaBIeHUN XUMUYECKUMU MPOU3BOACTBAMH;

ymemy:

pemiath 3a7a4d KOMITBIOTEPHOTO MOJCIMPOBAHHS MPOIECCOB Mapo(ra3o)-»KuIKOCTHBIX
paBHOBECH, a0COPOLINH, TUCTUIUISIINY, PEKTHPUKAIIUN U KUIKOCTHON KCTPAKIINH;

MPUMEHSTh MOJy4YEHHbIC 3HAHWS NPU PEHICHUU NMPAKTUYECKUX 3a7ad KOMIIbIOTEPHOTO
MOJICTTUPOBAHUSI OCHOBHBIX IPOILIECCOB XUMHYECKOW TEXHOJOTUUU TEXHOJOTHYECKHX CXEM
XUMHUYECKHX TPOU3BO/ICTB,;

enademy:

- MeToJaMM TPHUMEHCHHs CTaHIAPTHBIX MaKeTOB MpHKIaaHbIX mnporpamm (ITIIIT) wu
nakeroB Moxenupyromux nporpamm ([IMII) ans MopenupoBaHHsS OCHOBHBIX IPOLIECCOB
XUMHUYECKON TEXHOJIOTHMHUU TEXHOJIOTHYECKUX CXEM XUMUYECKUX MPOU3BOJICTB.

3. KpaTkoe coaep:xkaHue TUCHUTIUHBI

BBenenue. llenm w 3agaum  kypca. KpaTkuii ucTOpUYeCcKMH OYEpK pa3BUTHS
OTEUECTBEHHOW U 3apyOEKHON BBIYUCIUTEIHHONW MaTeMaTuku. OCHOBHBIC ATambl Pa3pabOTKH U
peanuzaiuy anropuTMOB Ha KOMITbIOTEpax.

Mopayas 1. Beruncnutenbaas marematika. OCHOBHBIE 3TaIlbl: pa3pabOTKa U pean3aius
QITOPUTMOB Ha KomimbioTepax. Cuctema kommbioTepHoii MareMaTukd (CKM) MATLAB ms
pelIeHUs 3a/1a4 BHIYUCIUTEIIBHON MAaTEMATHUKH.

Tema 1.1. Co3mamme M-mporpaMm ©  OCHOBHBIE  omepaTopbl  M-s3bika
nporpammupoBanus MATLAB. Bapuantsl crpykTypsl nporpamm Ha MATLAB .

Opranmzanus padodero crosia DesktopLayout;

Ocnognbie onepaiun B CommandWindow;

OcHosuble omneparuu B Editor;

JluHeitHO opraHu30BaHHas porpamMma (aIropuT™);

BerBnenuss ¢ ogHUM YCIOBHEM, HECKOJBKHUMH YCIOBHUSIMHU, BIIOXKEHHbBIE, CO CIIMCKOM
ycnosuid. if, Switch;noruueckue onepanuu and, or, not;

[{ukbl CO CUETYMKOM, C MPEAYCIOBUEM, C MOCTYCIOBUEM, C MPEPHIBAHUEM IOIHBIM H
MPEepPHIBAHNEM YaCTUYHBIM, C 33JaHHBIM IIarOM CYETYHKA, C OTICIBHBIM OTCUETOM HUTEpallui,
for, while, break, continue;c BbI30BOM (YHKIMIA; ¢ JHATOTOM C IOJH30BAaTejieM B
CommandWindowi B crieriiaibHbIX JUAIOTOBBIX OKHAX

Tema 1.2 CrangapTHble W HECTaHAApTHBIE (QYHKIMKW M-s3bIKa MPOrpaMMHUPOBAHUS U
ocHoBHbIe pemaTenu (Solvers) MATLAB.

dyukiuu ¢ rpadUUEeCKUM BBIBOIOM pe3yibTatoB; plot, subplot, surf, mesh, polar;

DyHKIUH ¢ YUCIOBBIM BBIBOZIOM pe3yibTaTtoB B CommandWindow;

DYHKIINU C 3aMMUCBIO PE3YJIHTATOB B (haii,
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OyHKIWH, BIOKEHHBIC B TJIABHYIO () YHKITHIO,

OYHKIHMH C IEPEMEHHBIM YUCIIOM apryMEHTOB,

@DyHKITUH, BBI3BIBAIOIIHE APYTYIO (PYHKINIO, UMS KOTOPOIl IepejaHo KaK apryMeHT;

Moayab 2. Bekropsl u matpuipbl. CucTeMa JTUHEHWHBIX anreOpandecKux ypaBHEHHI
(CJIAY).

Tema 2.1.00partHas Matpuiia. Y MHOKEHUE MaTPHII.

Omeparop inv;

Omneparopeistrcat, int2str, numa2str;

Omneparops! length, min, max, mean, sort;

Omneparops! dot, tril, triu, eye, zeros, ones, diag;

Omneparopsl rand, linspace, logspace, repmat;

Omneparopsl Size, det, trace, norm;

Tema 2.2.Merton 'aycca. MeTo mpocThIX UTEpALIUH.

Omneparopsi linsolve, rank, eig;

Tema 2.3.00ycnoBIEHHOCTh CUCTEMBI. YHCII0 00YCIIOBIEHHOCTH.

Omneparopsr cond, rcond;

Moayabr 3. O0paboTka pe3yiabTaTOB H3MEpEHUs OAHOW BenuuuHbl. [Ipubmmxenue
byHKIUHA

Tema 3.1.Kpurepuii CTeiofieHTa.

Omneparopsl polyfit, polyval;

Tema 3.2. AnmpokcuMmarius.

Omneparoplsqcurvefit;

Tema 3.3.MHTEpnONsIus.

Omneparopsl interpl, linear, spline, nearest;

Mopnyas 4. UncieHHOE HHTETpUPOBAaHUE

Tema 4.1.MeToasl MPSIMOYTOIBLHUKOB

Omnepatopsl SUM, Mean,;

Tema 4.2.Metoas! Tpanenuii

Omneparop trapz,

Tema 4.3.Metox Cumiicona

Omneparop quad, int;

Tema 4.4.Meton Hetotona-Korteca 8 mopsinka

Omneparop quads;

Moayasb 5. YpaBHEHHE C OJHUM HEU3BECTHBIM

Tema 5.1.Meton aenenus nomnojaam

Omneparopsr conv, deconv, polyval, polyder;

Tema 5.2.Metox kacaTenbHBIX

Omneparopsl roots, poly, fzero;

Moayasb 6. Cucrema HeTMHEHHBIX YpaBHEHUN

Tema 6.1.Meton HetoTona-Padcona

Oneparops! Solve, diff, subs;

Tema 6.2.MeToa mpOCTHIX UTEPAITUA.

Omneparopsr Simplify, collect, pretty;

Moayasb 7. OnHOMEpHas ONTUMHU3AIIHS

Tema 7.1MeTo1b1 OTHOMEPHOM ONTUMHU3ALUU

Omneparopsl fminbnd;

Mopaysb 8. MHOTOMEpPHAS ONTHMH3AIIHS

Tema 8.1 MeTo1b1 MHOTOMEPHOM ONITHUMH3AITUN

Omneparopsl fminsearch, linprog, fmincon;

Moayas 9. luddepennmanbabie ypaBHEHUS

Tema 9.1 Metoas! pemenus u¢pHepeHInaNTbHBIX YpaBHEHHH.

Omneparopsr dsolve, diff;
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3akiroueHue. 3aKII0UUTEIbHAS JIEKIMS 110 IOJBEACHHUIO UTOTOB Kypca.
4. O0beM y4eOHOH JUCIHIJIMHBI

Bunbr yue6HOM paboThI B 3ayerHBIX B akazmem.
eIMHUIIAX qacax
O01masi TPYA0eMKOCTh THCIUTIMHBI 110 Y4e0HOMY MJIAHY 3 108
AYIUTOpPHBbIE 3aHATHUS: 0,89 32
Jlexrmn (JIek) - -
Ipaktuueckue 3ansarus (I13) 0,89 32
JlaGopaTopHbie pabOTHI - -
CamocrosiTebHas padora (CP): 2,11 76
Buj koHTpoIs: 3a4eT / 3K3aMeH 3auer

AHHOTanuA padoyeil NPOrpaMmbl AU CHUNIMHBI
Huckpernasi matematuka (b1.B.[1B.2.2)

1. Heap AucuMmIMHBI - (GOPMHpPOBAHUE y CTYACHTOB CHCTEMbl OCHOBHBIX TMOHSTHH,
UCIIOJIB3YEMBIX MJIsi TIOCTPOEHUSI BAaXKHEHUIIMX MaTEMaTUYECKUX MOJIeJeH, U MaTEeMaTUYECKHUX
METO/IOB JIJIsl ONMCAHUS PA3IMYHBIX IPOLECCOB.

2. B pe3yabTtare wu3ydyeHus IUCUMIUIMHBI O0y4YawUIWiici MO mNporpamme
0akaJjlaBpUaTa J0JIKeH:

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

- CIIOCOOHOCTBIO MPUMEHATH 0a30BbIE 3HAHUSI MaTEMAaTUYECKUX M €CTECTBEHHOHAYUHBIX
JTUCIUIIINH, JTUCHUIUIMH OO0IenpodecCHOHaTIbHOTO IMKJIa B 00beMe HEO0OXOAUMOM B
npoeCcCHOHATBHONM  JIEATENbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAyK,
pa3paboTaHHBIX B HHUX MOJXOAOB, METOJAOB M pPE3yJbTaTOB MaTeMaTHUYECKOro aHajau3a H
MOJICITUPOBAHHSI, TCOPETUICCKOTO M dKCIiepuMeHTaibHoro uccienoanus (OIMK-1);

3Hamb.

- OCHOBHbBIC TOHSTHS MU METOJbl JUCKPETHOM MaTeMaTHKH, MaTeMaTH4YeCKUX METOOB
perieHus npodeccuoHalbHbIX 3a/1a4;

ymemn:

- NPUMEHATh MaTeMaTH4YeCKHEe METOJbl MPU PEIICHWH THUIOBBIX MpOo(eccHoHaTbHBIX
3a/1au.

enadems:

- METOJAMH MOCTPOSHUS MAaTEeMAaTUYECKOW MOJIENIM TUMIOBBIX MPOGECCHOHANBHBIX 3a7a4
U COZIepKATEIbHOW UHTEPIIPETAILIUY TIOJYYEHHBIX PE3yJIbTaTOB.

3. KpaTkoe coaep:kaHue TUCHUTLIUHBI

BBenenue.

Ponp  nuckperHolt MareMaTHKM TOpu  pa3pabOTKe M OIKCIUTyaTallid  XUMHKO-
TEXHOJIOTHYECKHUX CHUCTEM.

JIeMeHTbI TEOPUH MHOKECTB U ajiredpanvdyecKkue CTPYKTYpPhbI.

BBenenue B TUCKpETHYIO MaTeMaTUKY. Posib TUCKpeTHON MaTeMaTHKH MpH pa3paboTke U
9KCIITyaTallud XMMMKO-TEXHOJIOTMYECKUX CHCTEM. MHOXECTBa, OTHOLICHUS M (QYHKIIHH.
3amaHre MHOXECTB M OCyLIecTBIeHHME omepaunii Hax HUMU. CrocoOwl 3amanus. Onepanuu
00BbeAMHEHNUS, TIEpECeUeHUs], Pa3HOCTH, JOTIOJTHEHUS U IeKapTOBa MPOU3BeIeHUsA. AKCHOMaTHKa
TEOpUH MHOXeCTB. AnreOpa Kantopa. MuHMMM3anus MpeacTaBIeHH MHOXKECTB. /lnarpaMMel
DOiinepa-Benna. bunapasie otHomenus. CriocoObl 3amanus OMHApHBIX OTHOIIeHWH. CBOWCTBA
OuHapHBIX oTHOMIEHUH. Pa3ouenus. OTHOIICHHUS] YKBUBAJIGHTHOCTH U TOpska. [IpencraBienue
N-apHBIX OTHONICHWI OMHapHBIMH. AnreOpa oTHomeHu. OyHKIUU. VHBEKINS, CIOPBEKIIUS U
Oouekuusa. AunreOpandeckue CTpykTypbl. [lomyrpynnsl. Monouasl. ['pymnmel. [loxarpymrmsr.
[uxnmuaeckue rpynmbel. ['pynmbel mojacraHoBok. M3omopdusm rpymm. CMeEXHBIE KIACCHI T10
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noarpynmne. Hopmanbubie npenutenu. @axrtop-rpynmbel. Kombia: omnpeneneHusi, CBOMCTBA,
npumMepsbl. [loms.

JJIeMeHTBI TeopuH rpagos.

I'padrr. 3amanue m xapakrtepuctuku TpadoB. Buasl rpados. Iloarpader. Marpurbt
CMEXHOCTH M uHIUAEHTHOCcTH. Crenenu BepmmH. Mapmpyrsl Llenu. uknael. Paccrosnue
Mexay BepmmmHaMu. [luamerp u paauyc rpada. YHapHbIe 1 OMHApHBIE Oneparuy HaJl rpadaMu.
Hononnenue rpada. YnaneHue u noOaBieHHE BEpUIMH. YAajdeHue W jaoOaBieHHe pedep.
OroxnectBienne BepmuH. Pacmermienne BepmuH. OObeauHeHue rtpados. Ilepeceuenue
rpadoB. KomroHeHTsl cBsi3HOCTH. MocThl. Bepmmanas u pebepHast CBsI3HOCTh. CBSI3HOCTD
OpUEHTUPOBAHHBIX TpadoB. AJNTOPUTM BBIYUCICHUS CBSI3HOCTU. BHYTpEHHsS yCTONYHMBOCTB.
BepmmnaHOe uncio HezaBucMMOCTH. PebepHoe 4rciio He3aBUCHMOCTH. BepimHHOE 1 pedbepHoe
nokpeiTHie Tpada. BHemHss ycToiumBocTh. BepmmHHOe U pebepHOE YHCIO BHEUTHEH
ycroiunBocTU. [{ukiel u pazpesbl. DiepoBsl LUKIBL. ['aMHIBTOHOBBI IUKIBL. [InanapHOCTh 1
ykiaaka rpados. ['panu miockoro rpada. Packpacka rpados. Xpomaruueckoe uncio. ['umnoresa
yeTblpex Kpacok. [lepeBbs. Ompenenenus. CpoiictBa. Teopema Komu. ®yHpameHTanbHas
cucrteMa HUKIOB. OCTOB HaMMEHBIIErO0 Beca. YTOPSAJOYEHHBIE N1epEBbs. BUHApHBIE OEpeBbS.
JlepeBbst cCOpTUPOBKU. AJITOPUTM IIOMCKA B IEPEBE COPTUPOBKH.

BynaeBbl GpyHKIUH.

Anrebpa noruku. byness! ¢pynkuuu. CriocoOsl 3ananus. byneBbl GyHKINN OJHON U IBYX
MEepeMEHHbIX W WX cBoicTBa. PopMynbl OyieBoit anreOpbl. OCHOBHBIE 3aKOHBI OYJIEBOH
anreOppl.  OkBuBaJeHTHOCTh  Qopmyn.  Ilpunnun — aBoiictBeHHOocTH.  COBEpIICHHBIE
TU3BIOHKTUBHBIE M  COBEPIICHHbIE KOHBIOHKTUBHBIE HOpMajibHble (QopMbl. CuCTEMBI
3JIEMEHTAPHBIX OyeBbIX QyHKIUH. DYHKIIMOHAIBHO MOJIHBIE CUCTEMBI 3JIEMEHTAPHBIX OYJIEBbIX
byakuuid. [Tpumepsl (GyHKIIMOHATBHO TOJHBIX 0Oa3ucoB. BakHeime 3aMKHYTHIE KIJIACCHI.
Teopema 0 (yHKIHOHATBHOM mMosHOTE. MuHUMM3anus OyneBbix ¢yHkuuid. CokpaleHHas,
TynukoBass U MuHUManbHas Qopmbl. Kaptelr Kapno. Merox codyeraHus MHIEKCOB U METOJ
Kyaitna. MuHMMH3a1usl KOHbIOHKTUBHBIX HOPMaJIbHBIX GopM. O030p MPUIIOKEHUH AUCKPETHOM
MaTEeMaTHKH. PazpaboTka 3¢ exTUBHOTO MaTeMaTH4eCKoro, MIPOTPaMMHOTO,
UHPOPMALIMOHHOTO M TEXHHUYECKOro O0ecleYeHuss Ha OCHOBE METOIOB JUCKPETHOU
MaTEMaTUKH.

Hcunciaenne BbICKa3bIBAHUIA.

BBenenune B MmaTeMaTrdeckyro JOruky. KpaTtkue cBeieHUsI U3 UCTOPUU MAaTEeMaTHYECKOM
Joruku. Ponmp MaremMaTWdyecKoM JIOTMKM TpH  pa3paboOTKe M AKCIUTyaTallid XHMHKO-
TEXHOJIOTMYECKUX cucTeM. DopManbHble aKCHMOMAaTUYECKHe cHCTeMbl. CHUMBOIIBI, BBIPAKEHMS,
¢dopmybl, akcruomsl. [IpaBuiio BEIBOJA, HEMOCPEICTBEHHOE CIIE/ICTBHE, BBIBO, TeopeMa. Jloruka
BbICKa3bIBaHMii. Jlornyeckuii BBIBOA. AkcroMbl. [IpaBuiao modus ponensleopema aeayKuuu u
npaBwio  cuwuiorusma. [lomHoTa M HENpPOTMBOPEYMBOCTH.  HeE3aBUCHMOCTH — aKCHOM.
PazpemumMocts Teopuu. [pyrue akcmomaruzauuu. I[IpoBepka BBIBOAMMOCTH C IOMOUIBIO
UCTUHHOCTHBIX Tabmui. CexkBeHuuu I[enuena. Moxens mupoB Kpunke. Meron pesomronuii
Pobuncona. Meroa kinay3 Borra. O6parusiii Mmetoa MacioBa (01aronpusiTHBIX HaOOpOB).

Hcunciienne npeIuKaToB U HeYeTKAsI JIOTHKA.

Jloruka mpenukatoB. ABTOMaTH3allls JOTMYECKOro BbIBoJa. IlepemeHHbIe, (GYyHKINH,
TEPMBbI, TpPEeIUKaThl, KBAHTOPHI, (opMynbl. OOmacTb naedcTBHs KBaHTOpa. CBOOOIHBIE H
CBsI3aHHBIE NepeMeHHble. VIHTepnpeTaly, paBHOCHIBHOCTE. Pacro3naBanue 0011e3HAYUMOCTH.
[Ipobnema pa3zpemmMoCcTH. AKCHOMBI M TpaBWiIa BBIBOJA MCUYMCICHHS NPEAUKaToB. Teopema
Jenykuuu. HenmpoTHBOpedMBOCTP M NOJIHOTA. BpIHECEHME KBAHTOPOB M MPEJIBAPEHHAs
HopMmanbHast Qopma. CkyrneMoBckHe cTaHAapTHblE (opMbl. DpOpaHOBCKUN YHUBEPCYM U
Teopema DpoOpana. [logcranoBka u yHubukaus. Meroa pe3otonuii u ero nojanora. Ctpareruu
Meroaa pesomouuid. JU3brOHKTBI XopHaA. IIpyHIUI JIOrMY4ecKOoro INnporpaMMUPOBAHUSA.
Heuerkne muoxkectBa. Heuerkas mnoruka. IlosiBnenne u cyrb HedeTkocTH. Dopmanuszanus
HeueTKocTu. DyHKIMs NpUHAUIekHOCTU. JIMHrBHCcTHMYeckas nepeMeHHasd. Omnepauuu Hax
HEUYETKMMH MHOXecTBamHu. HeueTtkas apudmeruka. Mertonsl nedazzudukanuu. Heuerkue
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oTHouieHHs. CTaHOapTHblE HEYeTKue Jiornueckue omnepanuu. Hewerkuil BeIBOA. CreneHu
HMCTHUHHOCTH U CTENEHU yBepeHHOCTU. HedeTkuil aHanor MeTo1a pe3oJItoui.

Koneunsie apTomatbl, Mammmubl Thiopunra-Ilocra, c10:KHOCTH BHIYUCIECHH.

DneMeHTHl TeopuH aBTOMaToB. [loHsATHE aBTOMAaTHOTO MpeoOpa3oBaHus MHGOPMALIUU U
KOHeyHoro aBToMaTa. CriocoObl 3a1aHus aBToMaToB. ABToMaTel Munu U Mypa. [Iporpammuas u
anmapaTHasl peajau3alys aBTOMaToOB. DKBUBAJEHTHOCTh U MUHUMU3AIUSA aBTOMATOB. MallnHbI
Teropunra-Ilocta. @opmanuzanusi MOHATUS AITOPUTMA U (HOpMaNbHBIE MOJAETH alrOPUTMOB.
Mammuna TeropuHra: onpeeiaeHus, CBocTBa, rpadnl nepexonos. MammnHa [Tocra. [IporpamMmsl
st mamuH.  [Ipobmema  pacmoszHaBanus. [IpoGiemMa  OCTaHOBKH.  ANTOPUTMHYECKU
Hepaspemmumbie TpooseMbl. CII0XKHOCTh aITOPUTMOB. Mepbl CIOKHOCTH. Bpemennas wu
€MKOCTHasl CJIOKHOCTb. ACHUMITOTHUYECKAs! CIOKHOCTb, IMOPSIOK CIO0XHOCTH, CJIOXHOCTHb B
CpelIHEM M B XyAuleMm ciydae. TpyaHopaszpemmuMmele 3anaud. HenerepMUHMpPOBaHHAsS MalllMHA
Tetopunra. Kmaccet P u NP. NPaonnsie 3amaun. NP-1omHOTa mpoGiieMbl BBIIOJHHUMOCTH
dbopMys JTOTUKHU BhICKa3zbiBaHU. O030p NMPHIIOKEHUN MaTeMaTHYeCKOUW joruku. HampaBieHus
UCIIONIb30BAHUS amiapaTa MaTeMaTHYeCKON JIOTMKU B 3a/ladaX MPAKTUYECKOW WH(POPMATHKH.
Cneuuduxanuss u  BepupUKalus  MOPOrpaMMHO-aNNApaTHBIX  IPOEKTOB,  JIOTUYECKOE
pPOrpaMMHUPOBaHUE, TOCTPOCHUE OHTOJIOTUM, I3BIKK OOIICHHUS UHTEJUIEKTYAIbHBIX ar€HTOB.

4. O0beM y4eOHOH JUCHHIINHBI

Bunbt yueOHO pabOThI B 3auerHBIX B akanmem.
eIMHUIIAX qacax
O01masi TPyA0eMKOCTh JUCHUIIMHBI 110 Y4e0OHOMY IJIAHY 3 108
AYIUTOpPHBbIE 3aHATHUS: 0,89 32
Jlexrn (JIek) - -
Ipaktuueckue 3ansarus (113) 0,89 32
JlaGopaTopHbie pabOTHI - -
CamocrosiTesbHas padora (CP): 2,11 76
Bu koHTpoIs: 3a4eT / IK3aMeH 3auer

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIMHBI
Xumnueckasi knHetuka u kataau3 (b1.B./1B.3.1)

1. Heap aMCHMIIMHBI - OBJAJETh 3HAHUSAMH OO0 OCHOBHBIX KHHETHUYECKHUX
3aKOHOMEPHOCTAX MPOTEKaHUs XUMUYECKUX IPOLIECCOB, TMYTSAX BBISBICHUS METOOB,
MO3BOJIAIOIIMX YCTAHABIMBATh MPUPOY CKOPOCTh-OMPEIEINONed CTaAud U JIeJIaTh BBHIBOJBI O
BO3MOKHOM MEXaHU3ME PEaKIMH, IOHUMATh POJIb KaTaln3a JAJIsi XAMUYECKON TEXHOJOTHUH.

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

Obnaoams cnenyromumu oouiekynpTypubiMu (OK), oGmienpodeccuonansuasiMu (OITK)
u npodeccuonanpubiMu (ITK) koMmeTeHITUAMI:

- CIMIOCOOHOCTHIO MPUMEHSTH 0a30BbIC 3HAHHUSI MAaTEMAaTHYECKHX U €CTECTBEHHOHAYUHBIX
JTUCIUTIINH, JUCHUIUIAH OO0menpo(ecCHOHabHOTO IMKIa B 00beMe, HEOOXOAMMOM JUIs
npo(ecCHOHANBHOM  NIeATENBHOCTH,  OCHOBHBIX  3aKOHOB  COOTBETCTBYIOIIMX  HayK,
pa3paboTaHHBIX B HHUX MOJXOAOB, METOJAOB M pPE3yJbTaTOB MaTeMaTHUYECKOro aHajau3a H
MOJICITUPOBAHHSI, TCOPETUICCKOTO M dKCIepuMeHTaibHoro uccienoanus (OIMK-1);

- COCOOHOCTHIO MPUMEHSITh OCHOBBI METO/IOB HCCIIEIOBAHUS, aHAlIM3a, TUArHOCTUKU U
MOJCIIMPOBAHUsl CBOMCTB HAaHOMATEPUAJIOB M HAHOCUCTEM HEOPIaHMYECKOM M OPraHUYeCKOU
IPUPOJIBI, B TBEPAOM, KUIKOM, TeIe00pa3HOM, a3pO30JIbHOM COCTOSIHUH, BKJIIOYasi HAHOIIEHKU
¥ HaHOCTPYKTYPHUPOBAHHBIC MOKPBITHS, BHYTPEHHUE U BHEIIHUE TPAHUIIBI paznena ¢a3, a Takxke
(GU3NUIECKUX U XUMHUYECKHX MPOIECCOB B HUX WM ¢ X ydactuem (OITK-3);

- CIIOCOOHOCTHIO TMPUMEHSTh HAaBBIKM HCIONB30BAHUS TEXHUYECKUX CPEICTB IS
U3MEpPEHUs] M KOHTPOJII OCHOBHBIX IMapaMeTPOB TEXHOJIOTMYECKUX IMPOIECCOB MOJYYEHHUS U
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CBOMCTB HAHOOOBEKTOB (KJIACTEPOB, HAHOYACTHIL, (YJUIEPEHOB, HAHOTPYOOK), HAHOCHCTEM,
HaHOMAaTepHaaoB u u3aeani u3 uux ([1K-7);

3HamMb.

- OCHOBHBIE KHHETHYECKHE 3aKOHOMEPHOCTH MPOTEKAHNSI XUMUYECKUX PEAKIIN;

- TEOPUU XUMUYECKOW KUHETUKHU, ITYTH TEOPETUUECKOTO pacueTa CKOPOCTEN XUMUYECKUX
peaKIuil ¥ OTPaHUYEHHS B IPUMEHUMOCTH PaCYETHBIX METOOB;

- OCHOBBI TeOpUU (HOTOXMMHUYECKMX U LEMHBIX pPEaKIuil, peakuuid B pacTBOpax.
0COOEHHOCTH MX CTaJAUHHOTO MPOTEKAHUS U YCIOBUS OCYILIECTBICHUS,

- OCHOBHBIE YEpTbl TOMOT€HHOTO M TE€TEPOT€HHOr0 KaTaiau3a, MPUYUHBI YCKOPEHHS
XUMHYECKOTO MpoIiecca B IPUCYTCTBUM KaTaau3aTopa;

ymemn.

- NPUMEHATh TEOPETHYECKUE 3HAHUSA W SKCIEPUMEHTAJIbHbIE METObl HMCCIIEIOBAHMS
Gu3MYECKO XWUMUU MJIsi PEIICHUS BOMPOCOB, BO3HHUKAIOUIMX MPH H3YyYCHUH KUHETHKU
XUMHYECKHUX PEaAKIUN;

- HAXOJUTh CKOPOCTb U YCTaHABIMBATh MOPSAOK XUMUUECKOU PEaKIINH;

- NPOBOAUTH AHAJIU3 MU KPUTHUYECKU OLICHUBATH IIOJYyYEHHBIE HKCIIEPUMEHTAJIbHBIE
JTaHHBIE, 0000MIaTh U JeaTh 000CHOBAaHHBIC BBHIBOJIBI HAa 0a3e MPOBEAEHHBIX OMBITOB,;

gnadems:

- 3HAHUSIMH OCHOBHBIX 3aKOHOB XMMHYECKON KWHETUKH, BIHUSHUS PA3IHNYHBIX (HaKTOPOB
(TeMIiepaTyphbl, IaBICHUS, KaTATU3aTOPa) HA CKOPOCTh XMMHUYECKOU PEaKIIHH.

- KOMIUJIEKCOM METOJIOB OIpEACNICHUs] MOpsAIKa U CKOPOCTU PEaKLUU; MOAXOJaMU s
YCTaHOBJICHUS JIMMUTUPYIOIIEH CTaIUU U MEXaHU3Ma N3y4aeMON XMMUYECKON peaKkIuu.

3. KpaTkoe coaep:xkaHue TUCHUTLITUHBI

Xumudeckass KuHeTHKAa. CKOpOCTh XHMMHUYECKOM pEAaKIHMHM, KOHCTAHTa CKOPOCTH,
HOPSIOK U MOJIEKYJISIPHOCTh peakuuu. KuHernka HeoOpatumbix peakuuit 1o, 2o, 310 u
HyJIeBOro mnopsaakoB. JuddepeHunanbHble U HHTErpajibHbIE METOJbI OINpeAeseHUs] MOopsIKa
peakiuu. Cnoxxkuble peakuuu. [IpuHINMN HE3aBUCUMOTrO MPOTEKAHMS AJIEMEHTAPHBIX pPEaKIUil.
OOpatumble, mnapaiedbHble U IOCIeNOBaTeNbHble peakuuu 1-ro mopsiaka. [Ipunnummn
JUMUTUPYIOLIEN CTAIMU NTOCIEA0BATEIbHON XUMUYECKOW peakunu. MeTo KBa3uCTallMOHAPHBIX
KOHIEHTpalui, o0nactb mNpuMeHeHus. BiusHue TemmepaTtypbl Ha CKOpPOCTbh pEaklIUH,
npubimkenHoe mnpaswio Bant-I'opda. VYpaBHenue Appenuyca, auddepeHIMaIbHas U
MHTETpalIbHbIE (OPMBI YpaBHEHUS. DKCIIOHEHIIMANbHAsI popMa ypaBHEHUs] AppeHunyca. DHeprus
AKTUBAIMU U TIPEIAKCIOHECHIIMAIbHBIA MHOKHUTEb.

Teopun XMMHUYECKOW KUHETUKH. TEOPUs AKTUBHBIX COYJAPEHUN U TEOPHUS MEPEXOJHOTO
cocrosiaust TIIC (akTuBHpoBaHHOTO KoMILIiekca). OcHoBHbie mosoxkeHHs TAC, MexaHuU3M
akTHBAIMu MOJIeKys. KoHCTaHTa CKOpOCTH OMMOJIEKYISpHOW peakiuu. DPU3NUecKHil CMBICI
MPEAIKCIOHEHIIUATBHOTO MHOXHUTENSI M SHEPTUU aKTUBALMU B paMKaxX TEOPUHM AKTHBHBIX
coynapenuii. Crepuueckuii pakTop, HEOOXOIUMOCTh €r0 BBEJCHUS B KHHETHUECKOE YpaBHEHUE
peakuuu. JlOCTOMHCTBA M HEAOCTAaTKM TEOPUU AKTUBHBIX COYJapeHU. MexaHu3m
MOHOMOJIEKYJIIPHBIX Ta3oBbIXx peakiuid B pamkax TAC. Cxema Jlunpemana. Teopus
nepexoanoro coctosinus  (aktuBupoBanHoro komruiekca)(TTIC wmm  TAK). OcHoBHbIC
nonoxkenus TIIC, knHeTHYecKasi cxema peakiuu. AKTUBUPOBAHHBINA KOMIUIEKC M €r0 CBOMCTBA.
[ToBepxHOCTh TOTEHIMANBHON »Hepruu. KoopauHata peakiuu, NpoQMiib ITyTH pPEaKIIHH,
SHEPIus aKTUBALUU. OHTanpnus u SHTPOINHUS aKTHUBAIUU. HcronkoBanue
MPEIPKCIIOHEHIINAILHOTO MHOKHUTENSI U CTEPUIECKOro (akTopa B paMKax TEOPUHU MEPEXOTHOTO
COCTOSIHMS. JIOCTOMHCTBA U HEAOCTATKU TEOPUHU.

DOTOXMMUYECKUE peaKIuu. XuMmuueckue u (PoToPu3ndecKue CTaaud, BTOPUYHBIC
npouecchl. Kuneruka doroxumuueckux peakiuii. CeHcMOUIM3MpoBaHHbIE (HOTOXHUMHYECKHE
peakuuu. llemHple peakuuu, MEXaHU3MBI 3apOXKICHHUS, pa3BUTHS © OOpbIBA  IEMU.
Hepa3BeTBieHHbIE U pa3BETBICHHBIE LIETTHBIE PEAKINN. BeposSTHOCTHAS TEOpHs pa3BETBICHHBIX
peakuuii. IlpenenpHble sABJIEHMS B LENHBIX pPEAKLUUAX, HUKHUUA M BEPXHUN IIPEAEIIBI
BocIlaMeHeHus. . OCOOCHHOCTH MPOTEKaHUsI XUMHUYECKHX peakiuuid B pacTBopax. KieTouHbIi
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apdexT. Kunernueckas cxema nporekaHusi OMMOJIEKyIsIpHON peakuuu B pactBope. [IpenensHbie
ciydyau TpOTeKaHWs peakiuu. beictpeie  (nuddy3HOHHO-KOHTPOIUPYEMbIC) — peaKilvu,
T y3MOHHBIN Tpenen KOHCTaHThI CKOPOCTH peakiuu. YpaBHeHHe bpencrena-boeppyma.
Kunernka MOHHBIX peakiuid B pacTBOpax. BiusHMe HOHHOW CHIIBI pacTBOpa Ha CKOPOCTh
peakiuii ¢ ydactueM HOHOB. MakpokuHeTuka. Ponb nuddysum B KMHETHKE TreTeporeHHBIX
peakuuii. Pa3auunbie pexuMbl TPOTEKAHMS peakinil (BHEIIHSI KHHETHYECKas 00J1acTh; 00J1acTH
BHEIIHEW 1 BHyTpeHHeW auddy3un).

Karamm3. [omorenHwsli u rereporeHHbld Katain3. (OCHOBHBIE 3aKOHOMEPHOCTH
KaTaJIUTHUYECKUX peakuuil. BiausHue karammsaropa Ha TEPMOJMHAMUYECKHE U KUHETHYECKHE
napameTpsl peakiiui. CeJIeKTUBHOCTh KaTaJIn3aTopa, KaTaJuTUYECKas aKTUBHOCTh. | OMOT€HHBIN
karanu3. CIuTHBIA U pa3[eNbHbIA MEXaHU3MBbl KaTAIUTUYECKOTO AECUCTBUA. DHEPreTHUECKUE
IUarpaMMbl B3aUMOJICMCTBHSI pPEareHToB ¢ KaraimuzatopoMm. OOmmi u  cnernuduyecKuid
KHCJIOTHO-OCHOBHOM ~ KaTaJu3. Karanmuz ~ xomiulekcamMM ~ NEPEXOAHBIX  METAJUIOB.
@epMeHTaTUBHBIM KaTanu3. ['eTeporeHHbll Karanu3. Tumbl TreTepoOreHHbIX KaTalu3aTOpPOB.
3aKoH NEHCTBYIOIMX MOBEpXHOCTEW. KHEeTHKa rereporeHHbIx peakuuid. Teopun katanusa.

4. O0beM y4eOHOH JUCIHIIMHBI

Bunbr yue6HOM paboTh B 3ayerHBIX B akazmem.
€IMHUIIAX Jacax
O01masi TPyA0eMKOCTh THCIUTIMHBI 110 Y4e0HOMY MJIAHY 5,0 180
AyIMTOpHBIE 3AHATHS! 1,78 64
Jlexrn (JIek) 0,89 32
Ipaktuueckue 3ansarus (I13) 0,89 32
JlaGopaTopHbie pabOTHI - -
CamocrosiTesibHas padora (CP): 2,22 80
Buj KoHTpoIs: 3a4eT / 3K3aMeH 1,0 IK3aMeH
(36)

AHHOTanus padoyeil NPOrpaMMbl JUCHHUILIMHBI
DU3NKO-XUMHYECKHE MEeTOAbI aHAIN3a B XuMH4eckoii TexHoJiornu (b1.B./J1B.3.2)

1. Heap AMCHUNIMHBI - TPUOOPETEHUE 00YJIAIOIIMMHUCS 3HAHUI TI0 OCHOBHBIM TpYyIIIIaM
METOJIOB XHMMHUYECKOT0 aHaiu3a, Haubojiee MIUPOKO MPUMEHSEMbIX B MPOMBIIUIEHHOCTH U
HCCJIEIOBATENLCKON paboTe, a TakKe KOMIIETCHIINH, HEOOXOIUMBIX XHMHKaM-TEXHOJIOTaM BCEX
CHEIMAIbHOCTEH [ pellieHrs KOHKPETHBIX 33/1a4 XUMUYECKOT0 aHATN3a.

2. B pe3yabTtare wu3yYyeHHs IUCHMUIUIMHBI O0y4YaluIuiicsi MO mporpamme
0akaJjiaBpUaTa J0JIKeH:

Obnaoams cnenyromumu oouiekynbTypubiMu (OK), obmienpodeccuonansusiMu (OITK)
u npodeccuonanbHbiMe ([1K) koMmnereHIMsAME:

- CIIOCOOHOCTBIO MPUMEHATH 0a30BbIe 3HAHUSI MATEMAaTHYECKUX U €CTECTBEHHOHAYYHBIX
TUCITUIIAH, JUCIHIUIMH 00menpodecCHOHanbHOr0 IMKIa B 00beMe, HEOOXOIWMOM IS
npoecCHOHANbHOM  NIeATENbHOCTH,  OCHOBHBIX  3aKOHOB  COOTBETCTBYIOUIMX  HAYK,
pa3paboTaHHBIX B HHUX TOJIXOAOB, METOJAOB M pPE3yJbTAaTOB MAaTEeMAaTHYECKOrO aHauu3a Hu
MOJICITUPOBAHHUS, TCOPETUIECKOTO M SKCIIepuMeHTaibHOro uccienoanus (OITK-1);

- COCOOHOCTBIO MPUMEHSTh OCHOBBI METO/IOB HCCIICIOBAHUS, aHAIIN3a, TUATHOCTUKU U
MOJICTTUPOBAHUSI CBOMCTB HAHOMATEpPUAIOB M HAHOCHCTEM HEOPraHUYECKOM M OpraHu4YecKoil
MPHUPOJIBI, B TBEPAOM, KUIKOM, TeIe00pa3HOM, a3pPO30JIbHOM COCTOSIHHUH, BKIIIOYasl HAHOTUICHKU
U HaHOCTPYKTYPHPOBAaHHBIE MOKPHITHS, BHYTPEHHUE U BHEIIHUE IPAHULBI pa3znena ¢a3, a Takxke
(U3NUECKUX U XUMUYECKUX MPOIECCOB B HUX WK ¢ uX ydactueM (OITK-3);

- CIIOCOOHOCTHIO TMPUMEHSTh HAaBBIKM HCIONb30BAHUS TEXHUYECKHX CPEICTB IS
U3MEpPEHUSI M KOHTPOJISI OCHOBHBIX IMapaMeTPOB TEXHOJIOTMUYECKUX TMPOIECCOB MOJYUCHUS U
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CBOMCTB HAHOOOBEKTOB (KJIACTEPOB, HAHOYACTHIL, (YJUIEPEHOB, HAHOTPYOOK), HAHOCHCTEM,
HaHOMAaTepHaaoB u u3aeani u3 uux ([1K-7);

3HamMb.

- TEOPETUYECKHE OCHOBBI (PU3UKO-XUMHUYCCKUX MeTO10B aHanmu3a (DXMA);

- iporecchl (GOpMUPOBAHUS AHATUTUYECKOTO CUTHAJA B pa3nyHbIX DXMA,;

- pacCMOTpeHHE MPUHIUIIOB U3MEPEHUI B CTaHJapTHBIX MpHOopax;

- ocHOBBI MeTposniorun @XMA B cootrBeTcTBUU ¢ pekoMeHaanusmu NIOITAK;

ymemy:

- MPUMEHSTh NPUOOPETEHHBIE TEOPETUUYECKUE 3HAHHWS M IPAKTUYECKHE HABHIKU B
npodecCuOHANBHOM NEATENIbHOCTH JIJIsl PEHICHHSI KOHKPETHBIX XMMHUKO-aHATMTUYECKUX 3a]1a4;

enadems.

- mertononorueii ®XMA, MUPOKO HCIOIb3YEMbIX B COBPEMEHHOW AaHAIMTUYECKOU
MpPaKTHUKE,;

- CHCTEMOM BHIOOpa METO/1a KaueCTBEHHOT0 U KOJIMYECTBEHHOT0 XUMUYECKOTO aHAIH3a,

- OLICHKO} BO3MOYKHOCTEN METO/1a AaHAIN3A,;

- OCHOBHBIMH CTIIOCO0AMHU METPOJIOTHYECKON 00paOOTKH PEe3yNbhbTaTOB KOJTMYECTBEHHOTO
XUMHUYECKOIr0 aHalu3a.

3. KpaTkoe cogep:kaHue TUCHUTIUHBI

®XMA - cocraBHas 4acTb COBPEMEHHOH aHanuTH4yeckod xumuu. Knaccupukanums
(U3UKO-XMMHYECKUX METOJIOB aHalln3a. AHAIUTHYECKUN CUTHAN Kak WH(popMaTuBHas QyHKLINS
COCTaBa BEILLECTBA U €ro koaudectsa. OTHOcUTENbHBIN XapakTep uzMepenuit B ®XMA. Ilpenen
OOHAapyXEHHSI W UYBCTBUTENbHOCTH Meroma. Popmyma Kaiizepa. Bepxuuii u HWwKHUN
JIAAIa30Hbl ONPENEIIIEMbIX coaepKaHuii. JIMHEeHbI 1Hana3oH ONpEAEIsieMbIX KOHLICHTPALUK.
Otanonbl. [IpuemMbl KOJIMYECTBCHHBIX H3MEpeHHi (BHEIIHET0O W BHYTPEHHETO CTaHIapTa,
n00aBOK, TUTpOBaHUs, TU(epeHmanbapie MeToabl) B DXMA, ux XxapakTepuCTHKA U YCIOBUS
MPUMEHEHUS. AHATUTUYECKUE U METPOJIOTHUYECKHE XapakTepucTUKu OXMA.

Krnaccudukanus criekTpaibHBIX METOAOB aHanu3a. [lomydyeHne XMMHUKO-aHATUTUYECKOM
nH(pOpMaLIUY MTPU B3aUMOAECUCTBUHU 3IEKTPOMAarHUTHOTO U3Iy4eHHs ¢ BelecTBOM. OnTuueckue
METObI aHaJIM3a. ATOMHAs! M MOJIEKYJISIpHAst CIIEKTPOCKONHsL. AGCOPOIIMOHHBIE U SMUCCUOHHBIE
METO/bI aHAIN3A.

Moayas 1. CniekTpanbHble METO/IbI aHAIK3a

ATOMHO-IMHUCCUOHHBIN CNIEKTPAJIbHBIN AHAJIU3.

Teopernueckne OCHOBBI aTOMHO-3MHMCCHOHHOTO CIEKTPAlIbHOIO aHanu3a. McTouHukn
BO30OYX/ICHHUS CIIEKTPOB. ATOMHO-’MHCCHOHHBIE JIMHEW4YaThle crekTpbl. [IpaBuna orbopa
AJIEKTPOHHBIX MEPEXOA0B. 3aMUCh CHEKTPAIbHBIX JIUHUN B BUJE TEPMOB. CXEMbI 3JIEKTPOHHBIX
MEepexXoJ0B B aTOME IIEJIOYHOro Metaiia. Pactipenenenre boiapliMaHa v 3aCeI€HHOCTh YPOBHEM
BO30YKJICHHOTO COCTOSIHUS. DaKTOPBI, BIUSIONINE HA WHTEHCHUBHOCTH CIEKTPAIBHBIX JTMHHM.
[Tporeccyl HOHM3AMK M CAMOTIOTIIONMICHUsI B Tu1azme, popmyna Caxa. CrekTpaabHbIe TPUOOPHI
U CIOCOOBI PErucTpanuyu CIeKTpa (BU3yalbHBIH, (oTorpapuueckuil U (HOTOIICKTPHUCCKUH).
KauecTBeHHsbIil aHanmu3, pacmin@poBKa SMUCCHOHHBIX CIIEKTPOB U MJIEHTU(UKALUS 3JIEMEHTOB
no ux crnekrpam. KonudecTBeHHbl aHanu3, Gopmyna Jlomakuna-1llaii6e. Ilpaktuka aroMHO-
SMHUCCUOHHOM CHEKTPOCKOMUU. ATOMHO-DMUCCHOHHBIM aHAJIN3 C HMHAYKTUBHO CBSI3aHHOMN
J1a3MOM. XHUMHUKO-CIIEKTPaJIbHbIE METO/bI aHAIU3A.

ATOoMHO-3MHCCHOHHAas  (oromeTpusi miuamMeHu. [a3oBble MamMeHa KakK  BHJIBI
HU3KOTEMIIEPATYPHOH IUIa3Mbl, MX XapaKTePUCTHKA. bIok-cxema IIaMeHHOro (oTomerpa.
Bo3moxkHOCTH MeTONa W ero OrpaHWyYeHHsl. AHUOHHBIM M KAaTHOHHBIN 3(dekTsl. MeToas
KOJIMYECTBEHHBIX ~ OIpenesieHuii B  1iameHHOH Qotomerpuu. Ilpemen oOHapyskeHwHs,
MPELU3UOHHOCTb, CEIEKTUBHOCTh. O0IacTH MPUMEHEHUS.

ATOMHO-a0copOuMOHHAsA cIeKTPogoTOMETpPHS.

ATtomMHO-a0copOnmonHast  criektpodoromerpus. OOm@as XapakTEepUCTHKAa METOa.
[Tornomenune 3MEKTPOMArHUTHOTO W3Iy4YeHUs CBOOOJHBIMH aToMaMmH. biok-cxema mpubopa.
HcTounuku MOHOXpoMaTHuecKoro uainydeHus. CrocoOsl aToMu3auu npoosl. MoaymisTop, ero
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HazHaueHue. M30uparenbHOCTh, JOCTOMHCTBA W  Hemoctarku Mertona. CpaBHeHUe
AQHAIUTUYECKUX XapaKTEPUCTUK METOJIOB aTOMHON aOCOpPOLIMY U aTOMHOM SMUCCHH.

MouiekyasipHasi CIEKTPOCKOMNMS.

CrnexrpodoromMeTprudecKuit aHalus. Mertoabl ONTHUYECKOMN MOJIEKYJIIPHOU
crnekTpockonuu. llornomnieHue 37IeKTPOMAarHUTHOTO H3IYYEHUsS] MOJIEKYJaMU. DJIEKTPOHHbBIE
NepeXOoJbl U CIEKTPbl MOTJIOIIEHHUS MOJeKyld. CXeMbl 3JEKTPOHHBIX nepexonoB. CpaBHEHUE
AHATUTUYECKUX CHUTHAJIOB, OOYCIOBICHHBIX d-d*—nepexo;[aMH, IEPEX0/laMU € TEPEHOCOM
3apsana u TETT — nepexogamu. 3akoH byrepa-JlambOepra-bepa. Monspubiii k03¢ duineHt
noriomieanss CrocoObl  ero  ompeneneHus. OnTuMu3anysl  YCIOBUH  aHATUTHYECKHX
omnpeneneHuii. BeiOop onTUManbHOW JUTMHBI BOJIBI U pabodero cBetodmibTpa. KoHTpacTHOCTH
aHanmuTHYeCKoW peakiuu. OTKIOHEHHs OT 3akoHa byrepa-Jlambepra-bepa. CpaBHeHue
dbotomerpun u crnekTpooToMeTpuu. Ammaparypa ISl CHEKTpO- W (HOTOMETPUUYECKHUX
u3MepeHuil. XapakTepucTuka (HOTOMETPHYECKUX METONOB aHaiu3a. M30uparenbHOCTH B
cnektpodoromerpun U ee obecreueHue. lIpUHIUI aITUTUBHOCTU TMOIJIOIIEHHS B aHAlU3e
OMHapHBIX CMecel MOrJOMAIMX BemecTB, Mmerox Pupopara. ToYyHOCTH pPeE3yNbTAaTOB
dbotomerpuuecknx onpeneneHuid. JuddepenunansHas Qoromerpus. Meton omHO- U
NBYCTOpOHHEH  muddepeHnuanbHoi  GoTtomeTpun. MeToasl  CeKTpo(hOTOMETPHUIECKOTO
TUTPOBAHUS.

Typonanmerpus u Hedesomerpus. JIlOMHUHeCHIeHTHbIE METOAbI AHAJIN3A.

TypOunumerpudeckuii u HederoMeTprUYecKuid METOIbl aHanu3a. PaccesHue cBeTa
JUCTIEPCHBIMH cUcTeMaMU. CBs3b ONTHYECKON IUIOTHOCTH C KOHIIEHTPALUEW OIpeAesisieMOoro
BeulectBa. Koadduuuent mytHoctu cuctembl. TeopeTnueckue OCHOBBI TYpOMAMMETPUH U
Hedenomerpun. YpaBaenue Panes. TpeOoBaHus, IpeabsIBIsIEMbIe K UCTIOIB3YEMbIM PEAKIIHSIM.
TypOuaumMeTpuiecKnii KHHETHIECKUH MeTo1. BO3MOXXHOCTH METO/I0B.

JlroMuHecieHTHBIE MeTO bl aHanmu3a. DiyopecreHnus u pocdopecrennus. [I[pumeneHmne
SHEPreTU4ecKoi nuarpaMMbl SI0J0HCKOTO MpU pacCCMOTPEHUH CHUHIJIET-CUHIJIETHBIX M CUHTJIET-
TPUILIETHBIX JIEKTPOHHBIX mepexonoB. KonebaTenbHasi penakcamys 1 BHYTPEHHSST KOHBEPCHSI.
KBaHTOBBIMI M dHepreTuyeckuid BbIXOnbl. DakTophl, BIHSIOIMIME HA HWHTEHCUBHOCTH
dyopecnennuu. TemreparypHoe W KOHIEHTpAalMOHHOE TymieHue (iayopecueHuuu. [IpaBuio
Crokca-Jlommens. CBsi3b CTPOCHHS MOJICKYJTIbI OPTAHMYECKOTO COSTMHEHHSI C €T0 CTIOCOOHOCTHIO
K (QuiyopecieHIMn. 3epKajibHas CUMMETpPHUs CIECKTPOB IMOTJIONICHUS W HMCIyCKaHus (IIPaBHUIIO
JlepmnHa). 3akon BasuioBa. Cxema ¢uIyOpMMETPHUCCKUX H3MEPEHHI. BBIOOp MEpPBUYHOIO H
BTOPUYHOTO CBeTOPUIBTpOB. ['pamynpoBouyHas 3aBUCUMOCTh M KOJMYCCTBCHHBIA aHAIU3.
OO6mas xapakTepucTUKa METOIA.

MoayJib 2. DIeKTpOXUMUYECKIE METO/IbI aHATTN3a

Konaykromerpusi ¥ MOTEeHIIHOMETPHS

Knaccudpukanus IXMA. Knaccudukaius 3IEKTPOAOB M AJIEKTPOXUMUYECKUE METOIBI.
[Tonsipuzyembie U HemoJsgpusyembie ekTpoAasl B DXMA. HMcnonb3yemble XUMHUYECKHE M
ANEKTPOXUMUYECKUE PEaKINK, TPeOOBaHUS, MPEABSIBISIEMbIC K 3TUM peakIusaM. Bo3mMokHOCTH
OXMA.

KongykromeTpuss ¥ KOHAYKTOMETpUdeckoe TuTpoBaHue. OOmas XapakTepuCTHUKa
MeToAa. YJelnbHas M DSKBUBAJICHTHAs AJIEKTPOIPOBOJHOCTH PACTBOPOB  SJIEKTPOJIMTOB.
[ToaBuxHOCTH MOHOB. [IpsiMast KOHAYKTOMETPHUS U KOHAYKTOMETpUUeckoe TuTpoBanue. Kpusbie
TUTpOBaHUsA. PakKTOpBI, BIMAIOIIME HA XOJA KPUBBIX TUTpoBaHWs. [IpuHuunumanpHas cxema
YCTAaHOBKH JJI1 KOHAYKTOMETPUUYECKUX U3MEPEHUM, UCTIOIb3yEMbIE ANIEKTPOIbl. Bo3aMoxHOCTH
METO/1a, TOCTOMHCTBA, HeAOCTaTKU. [Ipumepsl onpeneneHuii. .

BricokouactotHoe TuTpoBaHue. OcobOeHHocTH MeTona. [IpuHIUNManpHas cxema
ycTaHOBKH. Mcrnonp3yemble MHAYKTUBHBIE UM €MKOCTHbIE O€33JIeKTpOJHble sueku. DOopMbl
KPUBBIX BBICOKOYACTOTHOTO THUTpoBaHus. Amnmnaparypa. Bo3moxknoctu wmetona. I[Ipumepst
ONpeACIICHUN.

[ToTreHumomerpusi u MOTEHUUOMETpUYECKOe TUTpoBaHue. OnpeneneHue MeTo/a.
Ucnonb3yemble sueliku. MHIUKaTOpHBIE AIEKTPOALI U BJEKTPOJbl CpaBHEHHs. MoHOMeETpHS.
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JlonHaHoBcKuil ¥ 1ud¢y3uoHHBIH THoTeHnManbl. Kiaccudukanus HOHOCENEKTUBHBIX
91eKTpo10B. OCHOBHBIE XAPAKTEPUCTUKU HOHOCENEKTHBHBIX AJIEKTPOJAOB PA3JIMYHBIX THIIOB.
[Tpuunsbl, 00ycnOBIMBAIOIIME W30MPATENBHOCTh D3JEKTPONOB. YpaBHeHue Hukonbckoro-
DOiizenmana. Meronpl omnpezaeneHus: Kod3()(UIMEHTOB CENEKTUBHOCTH, BEPXHETO M HHIXKHETO
npenena Jaudana3oHa OIpeNeNsieMBbIX COAEp)KaHUU. YTIOBOH KOI(DOUIMEHT 3IIEKTPOAHOM
¢byHKuU. MeToapl KOMMYECTBEHHBIX OIpeAeNeHU U yClIoBUS UX MpuMeHeHus. llpsmas
norenipomerpust (pH-merpus, nonomerpusi). BosamoxkHocTH MeToma. MeToabl THTPOBaHUS.
O06paboTKa KPUBBIX TOTCHIIMOMETPUYECKOTO TUTPOBAHUS. MeTo1bl 100aBOK.

BosbTamMnepomMerpuyeckrue MeTOAbI AHAJIM3a. AMIIEPOMETPHYECKOe THTPOBAHHeE.

Bonbramnepomerpuueckue meroabl aHanuza. Kmaccudeckas mossiporpadusi, OCHOBBI
Mmetoza. [IpuHIMIUanbpHas cxeMa noysiporpaduueckoil ycTaHOBKU. VCrob3yeMble 3JIEKTPOIbI,
TpeOoBaHus, NpenbsBIsSeMble K 3iekTponaM. [lonspuzalvoHHbIE KpUBbIE HHAWKATOPHBIX
JJIEKTPONOB. PTyTHBIM KamammMi  3JEKTPOL, TBEpAble dnekTponabl. [lomsporpammel.
HNutepnperanus nossgporpamM. OCTaTOYHBIA M KOHJIEHCATOPHBIA TOKU. DapajeeBCKUM TOK.
CpoiictBa mpenensHOro AU(GQPY3MOHHOTO TOKa. YpaBHeHue MibkoBuua. YpaBHEHHE
nossiporpadudeckoii BosmHbl ['eiipoBckoro. IloreHnman monyBosHBL. BbIOOp W Ha3HaueHHE
noJsiporpadguueckoro ¢GoHa. AHOMANIUU Ha MONAPOrpadUUYecKUX KPUBBIX U HUX yCTpaHEHHE.
KadecTBeHHBIN M KOJWYECTBEHHBIN Mossporpaduveckuii anaimm3. COBpeMEHHbBIE HaNpaBIICHUS
pa3BuTHs BosibTammnepomerpuu. OONacTH MCHOIB30BaHUA. BO3MOXKHOCTH, /JIOCTOMHCTBA H
HEJIOCTaTKH METOAA.

Amnepomerpuueckoe THTpoBaHue. OOmas xapakTepucTuka merona. Bwibop ycnmoBuid
aMIIEpPOMETPUUYECKHUX WU3MEPEHU. [TpyHumnuaneHas cxema YCTaHOBKH JUISL
aMIIEPOMETPUYECKOTO TUTPOBaHUA. TUIBI KpHUBBIX TUTpoBaHUA. buammepomerpuueckoe
TUTPOBAaHUE, YCIOBUSA AMIIEPOMETPUYECKUX HM3MEpPEHUH ¢ JBYMS HUHIUKATOPHBIMU
anekTponaMu. Kpusble TuTpoBaHusA. B03MOXHOCTHM, IOCTOMHCTBA W HEAOCTaTKH METOJA.
[IpuMepsl IpakTUYECKOTO UCIOJIb30BaAHUS.

Kynonomerpuueckuit Mmeton ananuza. Knaccupukanuss MeTOJOB KyJIOHOMETPHHU.
OObenuHeHHBI  3akoH  Dapazges. Bwixom 1o  Toky. Ilpsmas  kymoHOMeTpus U
KylloHOMeTpuueckoe  TuTpoBaHue  OcoOeHHocTH ~ MeTonoB.  KymoHomeTrpuss — mpu
KOHTPOJINPYEMOM IMOTEHIMAJIE U NpU KOHTpoiaupyeMoMm Toke. [lonspu3annoHHbIE KpHBBIE.
Bri0op nmorenmmana padodero anekrpoaa. Pacyer konuyecTBa 3IeKTPHUUECTBA, 3aTPAYCHHOTO Ha
JJEKTPOXUMHUUECKYI0 peakiuio. [IpuHnunuanpHas cxema KyJIOHOMETPHUYECKOW YCTaHOBKH.
Obnacte mnpumenenus. KymoHomeTrpuueckoe THTpoBaHuEe. BbIOOp TOKa 3JIeKTpoiH3a.
Oco0eHHocTH reHepupOoBaHHOTO TUTpaHTa. CrocoObl MHIUKALMK KOHEYHOUW TOYKU TUTPOBAHUS
(Bu3yanpHBIE W HMHCTPYMCHTalbHBIE).  [IpHHIMNManNbHAs  cXeMa  YCTAHOBKH IS
KYJIOHOMETPUYECKOro TUTpoBaHMs. [IpakTMueckoe NMPUMEHEHHE METO/d, €ro JIOCTOMHCTBA U
HEJOCTaTKHU.

OnektporpaBuMeTpuueckuii aHanmmu3. CrocoObl BBITIONHEHUs omnpeaeneHuidt. OOmmas
XapakTepucTuka Metona. IIporecchl, mpoTekaromuye Mpu 3JIeKTposin3e. BrIOOp 37eKTpooB.
VYcnoBusa snekTpoocaxkseHus. TpeOoBaHUS, MpenbsABIsSEMble K OCaKaM Ha D3JIEKTPOJaXx.
Hcnonp30BaHue 3JIEKTPOOCAXKAEHUS JUId LElNed KOHLEHTPUPOBAHMs, ONpPEIEIECHUS U
pazaenenus. BuyrpeHnuii snekTposu3. JJoOCTOMHCTBA U HEIOCTATKUA METO/1a.

Moayab 3. XpomaTorpapuueckue METO bl aHATN3a

Teopernyeckue 0CHOBbI XpOMATOrpa)uuecKMX METOHA0B.

OO6nactu mnpUMEHEHHs XpoMaTorpaUuecKux METOJ0B aHalu3a. XpoMaTorpaMmma.
[Tapamerpsl yaepkuBanus. DPUINKO-XUMUYECKHE OCHOBBI XpOMaTOrpauueckoro mporecca.
Knaccudukanus MeTozoB xpomarorpaduu 1o arperaTHOMy COCTOSIHHIO (a3, M0 MeXaHU3My
pasneneHus u crocody odopmieHus mporecca. OCHOBBI XpOMATOTPaPUIECKOTO Pa3CIICHHS.
Koadduuuent pacnpenenenus u ko3dpduuuent pasaenenus. OCHOBHON 3aKOH XpoMaTorpadum.
B3anMocBs3b (GOpMBI BEIXOJTHON KPUBOW M M30TEPMBI COPOITMU B KOJIOHOYHOM XpomMaTtorpaduw,
AHAJIMTUYECKUM ACHEKT ATOM 3aBUCUMOCTH. (DaKTOpBI, BIMSIOIIME HA CKOPOCTh JIBUKEHHS
xpoMarorpadudeckoil 30HBI. Teopus TEOPETHYECKUX Tapesiok. TeopeTwdeckas Tapeska.

94



BricoTa, sKBHBajeHTHas TeopeTHUeckoil Ttapenke. KuHernueckas Teopusi Xpomartorpadum.
VYpaBuenue Ban-/leemrepa. Kputepum sddextuBHOCTH XpomaTorpaduyueckoro Impoiiecca.
Crenenp pasfeneHus M KpuTepuil ceneKTuBHOCTH. Kpurtepuil pasgenenus. Ontumuzanus
IIPOLIECCOB pa3fieNICHHs CMECEl BEIIECTB.

I'azoxxuaxkocTHas xpomarorpadus.

OOmast xapakrepuctuka Meroja. [IpuHIMNMambHas cxeMa Ta30BOro xpomarorpada.
YcrpolicTBO W Ha3HaueHWe y3JI0B xpomarorpada. TpeOoBaHusi, mpenbsBIsIeMble K
HETOJBI)KHON U MOABMKHOMU (azam. JleTekTopsl, UX Kiaccu(uKkanus 1 TpeOOBaHUS K HUM.

Mertonpl wuIeHTH(UKALMU 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 KOIMYECTBEHHOIO aHaIM3a:
MeTOo aOCONMIOTHOW TIpajyHpOBKH, METOJ HOPMHUPOBKH, METOJ BHYTPEHHETO CTaHJapTa.
[TonpaBo4Hble KOG (UIMEHTH] K MIOMIAAAM MUKOB. [IpuMepsl MPaKTUYECKOTO MCIOJIb30BaHMS
ra3oBoil xpomarorpadus.

AKuakocrHass xpomarorpadgus.

Knaccupukanuss MeTomoB KHMIKOCTHOM xpomarorpaduu. Ocobennoctu BDXKX.
[TpuHIMNMaTBHAs CXeMa KUIKOCTHOIO XpoMaTorpada BBICOKOTO JaBieHus. THIIbI AETEKTOPOB
B BOXKX. XKuakocrHo-ancopbunonnas BDXKX. HopmansHo-(ha3zoBbiii u o0paiieHo-(a30BbIii
BapUaHThI: COPOEHTHI, DJIIOCHTHI, Pa3/eisieMble BEIIeCTBA. THIBI B3aUMOJECHCTBHUA COpPOEHT-
BEIIECTBO, COPOCHT-AIMIOEHT, HioeHT-BeniectBO B BOXX. Vpasuenue Knokca. ®Paxtop
€MKOCTH, ero (u3udyeckuid cMmbIci. ['pamueHTHOe smionpoBaHue. Biusaue sddexkTuBHOCTH,
CEJIEKTUBHOCTH M €eMKOCTH KOJIOHKH Ha pa3/ieJIeHne CMecel aHaIM3UPYEMBbIX BEIecTB. MeTo bl
HJeHTU(HUKAIIMN BEIIECTB M KOJIMUECTBEHHOTo aHanm3a B BOXKX. JloctonHCcTBa M HETOCTATKH
BDXX. Hon-napuas xpomarorpadus, mpuMepbl NpakTHUECKOro wucroib3oBaHus BDXKX B
aHau3e.

PacnpenenurensHas Oymaxnas xpomarorpadus. OcHOBBI OyMakHOW Xpomarorpaduu.
[TogBuxHass w HemonBwkHas (a3el. MUKCOTpOmHBIA psa pacTBoputeneid. TpeboBaHus K
xpomarorpaduyeckoit Oymare. Xpomartorpaduyeckue mapamerpbl. THIBI XpOMaTOTPaMM:
OJIHOMEpHasi, JBYMEpHas, Kpyroas, o3yekTpodopernyeckas. Meton oOpaimeHHbIX —¢as.
3aBucuMocTh (OpMBI ISATHA OT BHJA H30TEPMBI pacrpeneneHus. MeTonbl WICHTU(UKALTUH
BEIIECTB Ha OyMakHOW Xxpomatorpamme. KosnyecTBeHHBI aHAW3 B MeETOAEC OyMakKHOM
xpomarorpaduu. JJocronncTBa u HenoctaTku Merosa. O0IacTh NPUMEHEHUS.

HNonooOMennass u woHHas xpomarorpadus. CymHOCTh MeTtoma. TpedoBaHwus,
NpeabsBIsEMbIE K PeaKLUsIM HOHHOTO oOMeHa. OcoOeHHOCTH HOHOOOMEHHOM XpoMaTorpadpu.
HNonooOmennoe paBHoBecue. KoHcTanTa wmoHHOro oOMeHa. M30TepMbl HMOHHOTO OOMEHA.
Bnusinue KOHCTaHTBI HOHHOTO OOMeHa Ha (Gopmy M30TepMbl HOHHOTO oOMeHa. Koadduuuent
ceneKTUBHOCTH. CHHTEeTHYeCKHe NOHOOOMEHHUKH, KATUOHUTBI U aHMOHUTHL. Kitaccuduxanus u
cBoiictBa. CopOumoHHbIe psinbl. Buapl 0OMeHHOW €MKOCTH WOHOOOMEHHUKOB. Bribop
ONTUMAJIbHBIX YCIOBUI MOHOOOMEHHOIO pa3JefieHHs BellecTB. [IpuMeHeHne MOHOOOMEHHOH
Xxpomarorpaduu B aHAIMTHYECKOM XMMUU OPraHMYECKHMX M HEOPraHMYECKUX COCAMHEHUIL:
pasjeneHue, OYMCTKA, KOHIEHTpHpoBaHuWe M T.0. [IpuMepsl npuMeHeHUs HOHOOOMEHHOM
Xxpomarorpaduu B TEXHOJOTHYECKHX Tmporeccax. HMonHas xpomarorpadus. brmok-cxema
HMOHHOro Xxpomatorpada. Pasgensrome W KOMICHCALMOHHBIE KOJOHKH. JI€TEKTOpBI.
[IpuMeHeHNEe B aHATTUTUYECKON XUMHUH. AHATUTHYECKUE BO3MOKHOCTH METO/1A.

I'enb-xpomarorpadusi. IlogBmxnas wu HemomBrkHas ¢da3el. OOmee ypaBHEHHE,
oInuchIBaroliee mnporecc renb-xpomarorpaduu. CopOentsl. OOmMiA, BHEIIHUN M BHYTPEHHHN
o0beMsbl rens. [lapamerpsl amonpoBanus. BeipaxkeHue uist KodppUIMEHTa paclpenesieHus U
KOHCTAaHTBhl JIOCTYMHOCTH. Bo3mokHOCTH renmb-xpomarorpaduu. IIpuMmepbl mnpakTHUecKOro
UCIOJIb30BaHUS.

ABTOMAaTHYECKUH UM aBTOMATHU3UPOBAHHBIM aHANW3: 1eNIM W 3a1a4yu. JlucKpeTHble
aBTOMaTHUYECKUE aHaiau3aTopbl. [IpMHIMI NeicTBUS, TOCTOMHCTBA U HenocTaTku. IIpoTounsie
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METOJBI aHaIM3a PacTBOPOB. HempepbIBHBINA IIPOTOYHBIA aHAIU3 U MPOTOYHO-WHKEKIIMOHHBIN
aHaJIN3.
4. O0beM y4eOHOH JUCHHILIMHBI

Bunbt yueOHO paboOThI B 3auerHBIX B akanmem.
eIMHUIIAX qacax
Oo0mas TPyA0eMKOCTh TUCHHUIJIMHBI 10 Y4e0HOMY MJIAHY 5,0 180
AYAUTOPHBIE 3aHATHUS: 1,78 64
Jlexru (JIek) 0,89 32
[Mpaktruyeckue 3ausatus ([13) 0,89 32
JlaGopaTopHbie pabOTHI - -
CamocrosiTesbHas padora (CP): 2,22 80
Buj KoHTpoIs: 3a4eT / 3K3aMeH 1,0 IK3aMeH
(36)

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIMHBI
Oomas xumuveckasi texnosiorus (61.B.JIB.4.1)

1. Heap aucHMNJIMHBI - TOJTY4YeHHE 3HAHUH B o0JlacTH pealn3alld XHUMHUKO-
TEXHOJIOTHYECKHUX TIPOIECCOB C YYETOM (PU3UKO-XHUMHUYECKUX OCOOEHHOCTEH MPOTEKAIOIIIX
peakiuii, BEIOOpAa ONTUMAIBHBIX YCJIOBHH pEaIM3yeMBbIX IPOIECCOB, BbIOOpa 3((PEKTUBHBIX
pEaKkToOpoB, MPUOOPETCHHSI HABHIKOB B COCTABICHUU MATEPUAIBHBIX U TEIUIOBBIX OallaHCOB, B
pacuere MPOIECCOB M PEAKTOPOB HAa OCHOBE MaTEeMaTHYECKOI0 MOJEIMPOBAHUS, MOTYUYECHHUS
3HaHH B 00JIaCTH pa3pabOTKH 3HeprocOeperarImx XuMHKo-TexHoinorndeckux cucreM (XTC),
0€30TXO/IHBIX U MAJIOOTXOJHBIX TEXHOJIOTUIN Ha MPUMEPE COBPEMEHHBIX MTPOU3BO/ICTB.

2. B pe3yabTtare wu3ydyeHHs IUCUMILUIMHBI O0y4YawUIWiici MO0 mNporpamme
0akaJiaBpUaTa J0JIKeH:

Obnaoams cnenyromumu oouiekynbTypubiMu (OK), oGmienpodeccuonansasiMu (OITK)
u npodeccuonanpubiMu ([TK) koMmeTeHIUAMI:

- CIMOCOOHOCTHIO TPUMEHSATH 0a30BbIC 3HAHHUSI MAaTEMAaTHYECKUX U €CTECTBEHHOHAYUHBIX
JTUCIUTIINH, JUCHUIUIMH OO0IenpodecCHOHaIbHOTO IMKJIa B 00beMe HE0OXOAUMOM B
npo(ecCHOHANBHOM  JESITENFHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIHMX  HAYK,
pa3paboTaHHBIX B HHUX MOJXOAOB, METOJAOB M pPE3yJbTaTOB MaTeMaTHUYECKOro aHajau3a H
MOJICITUPOBAHHSI, TCOPETUICCKOTO M SKCIiepuMeHTaibHoro uccienoanus (OIMK-1);

- CIOCOOHOCTBIO MPHMEHSTh HABBIKM HCIMOJB30BaHUs ([10J] PYKOBOJICTBOM) METOJIOB
MOJICTTUPOBAHUS, OLICHKH, MPOTHO3UPOBAHUS U ONTHMH3AIMH TEXHOJIOTUYECKUX TPOIECCOB U
CBOWCTB HAHOMATEPHAJIOB, CTAHAAPTH3AINU U cepTuduKaiuu Matepranos u mporeccos (ITK-4);

- CIOCOOHOCTHIO TMPUMEHSITh HABBIKM HCIIONB30BAHMSI TEXHUYECKHX CPEICTB IS
U3MEpPEHUS] M KOHTPOJISI OCHOBHBIX IMapaMeTPOB TEXHOJIOTMUYECKUX TMPOIECCOB MOJYUYCHUS U
CBOMCTB HAHOOOBEKTOB (KJIACTEPOB, HAHOYACTHII, (YIICPEHOB, HAHOTPYOOK), HAHOCHCTEM,
HaHOMAaTepHaioB u u3aeuii u3 uux ([1K-7).

3Hamy:

- OCHOBBI TEOPHH XUMUYECKHUX MTPOIIECCOB U PEAKTOPOB,;

- METOJOJIOTHIO HUCCIEIOBAHMS B3aUMOACUCTBUS XUMHUUECKUX MPEBPALICHUN U SIBICHUN
MepeHoca Ha BCeX MACIITAOHBIX YPOBHSX;

- METOJIMKY BbIOOpA peakTopa M pacuéra mporecca B HeM;

- OCHOBHBIE PEaKIIMOHHBIC TTPOIIECCHI U PEaKTOPhl XUMHUYECKON 1 OMOTEXHOJIOTHH,

- OCHOBHbBIE IIPUHLHUIIBI OpPraHU3alUU XUMUYECKOTO MPOU3BOICTBA, €r0 UEPAPXUUECKYIO
CTPYKTYPY, METOJIbI OLIEHKH 3P (PEKTUBHOCTH MTPOU3BOJICTBA,;

- OCHOBHbIE XUMUYECKHE MPOU3BOJICTBA;

ymemsy:

- paccunTaTh OCHOBHBIE XapaKTEPUCTUKU XHUMUYECKOTO MpoIiecca,
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- BBIOpATh PAIMOHAIBHYIO CXEMY MPOU3BOACTBA 33IaHHOTO MPOIYKTA,

- OLIGHUTh TEXHOJIOTHYECKYIO 3((HEKTUBHOCTH MMPOU3BOJICTBA,;

- BBIOpaTh 3 EeKTUBHBII TUI pEeaKTopa;

- IPOBECTHU PACUYET TEXHOJIOTUYECKUX MTapaMeTPOB 7S 3aJJaHHOT0 MpolLecca;

- OIPEACIIUTD MapaMeTPhbl HAWTYUIIEH OpraHU3aliy Ipolecca B XUMUYECKOM PEAKTOpE.

enaodemn.

- MeToZlaM1 aHanu3a 3G PEeKTUBHOCTH PAOOTHl XMMUYECKUX MPOU3BO/ICTB;

- METOJIaMU pacyeTa U aHaJIM3a MPOLIECCOB B XUMUUYECKUX PEAKTOpax, ONpeaesICHUS
TEXHOJIOTHYCCKHUX II0Ka3aTeIICH,

- METOJIJaMH1 BBIOOpA XMMUYECKUX PEAKTOPOB.

3. KpaTkoe coaep:xkaHue TUCHUTLIUHBI

Moayanb 1. XuMu4yeckasi TEXHOJIOTHsI U XUMHYeCKOe MPOU3BOJACTBO

1.1.OcHoBHBIE ONpeIETACHUS U TTOJIOKEHUS.

XuMH4YecKasi TEXHOJIOTHS - Hayka 00 JIKOHOMHYECKH, SKOJOTHMYECKH W COLUAIBLHO
000CHOBaHHBIX CIOCO0aX M TpoIeccax MepepadOTKU CBHIPhS C M3MEHEHHEM €ro CocTaBa U
CBOMCTB ITyTE€M MPOBEACHUS XUMHUYECKUX M (DU3MKO-XMMHYECKUX TMPEBPAIICHUNA B MPEIAMETHI
noTpebyieHuss U cpeAcTBa Mpous3BoacTBA. OOBEKT XMMHYECKOHW TEXHOJIOTUU - XUMHYECKOE
MPOU3BOACTBO. MEKOTpaciaeBOM XapaKTep XUMHUUYECKON TEXHOJOTHHM. Pa3BUTHE XMMHUUYECKUX
MIPOU3BOACTB U XMMHUYECKON TEXHOJOIMU. MECTO XMMHUUYECKOM TEXHOJOIMU B MPOMBIIUIEHHON
chepe W METOJOB XMMHUYECKOH TEXHOJOTHMH B HEXUMHUYECKHUX OTPACIAX MPOMBIIIICHHOCTH.
MeToapl XUMHUYECKOW TEXHOJOTMM — CHCTEMHBIM aHalM3 M METOJAbl MaTeMaTHUYECKOTO
MoaenupoBaHusi. CUCTEMHBIN aHAJIN3 CIOKHBIX CXEM M B3aUMOJICUCTBUM 3JIEMEHTOB CXEMbl —
MOHSTUE U cojiepxkaHue Meroga. dusnyeckoe 1 MaTeMaTuyeCcKoe MOACIUPOBAHUE, ONIPEIeTICHUE
YU OCHOBHBIE TOHATHSA, UX MECTO B MHKCHEPHO-XUMHYECKHX HCCIICIOBAaHMIX M pa3padOTKax.
Mecto U 3HaUY€HHME HATYPHOTO M BBIYMCIMTENBHOrO 3KcnepumeHTa. Coaep:kaHue U 3a7add
y4eOHOro Kypca.

1.2. Xumudeckoe Ipou3BOICTBO.

[ToHsiTHE O XWMHYECKOM TMPOU3BOJCTBE KaK O CHCTEME MallMH M anmnaparos,
COCIMHEHHBIX MATEpUATIbHBIMU U PHEPreTUYECKUMU MOTOKAMH, B KOTOPBIX OCYILECTBIISIIOTCS
B3aMMOCBSI3aHHBIC XMMHUYECKHUE MPEBpAICHUsT U (PU3HUECKUE TTPOIIECCHl MepepadOTKH CHIPhS B
IPOAYKTHl. MHOTO(QYHKIITMOHATFHOCTh XUMHUYECKOTO MPOU3BOJCTBA - MOTYYCHHE MPOAYKTOB,
SHEPro- M pecypcocOEpekeHre, MUHUMH3AlUs BO3JACHCTBUS Ha OKpyXkaromyio cpeay. Obmas
CTPYKTypa XHMHUYECKOTO TPOU3BOACTBA - COOCTBEHHO XMMHYECKOE MPOU3BOJCTBO, XPAHECHUE
CBHIPbSI ¥ TIPOAYKIIMH, TPAHCIIOPT, CUCTEMBI KOHTPOJIA U Oe30nmacHOCTH. OCHOBHBIC TTOJICHCTEMBI
XUMHUYECKOTO TPOU3BOJCTBA - MOJTOTOBKA CHIPhSl M MaTepuaioB, XUMHUYECKHE H (PHU3UKO-
XUMUYECKHE TPEBPAIICHHs. BBIJICICHUE MPOIAYKTOB, 00€3BPEKMBAHUE YTHUIU3AIMS OTXOJOB,
TEIUIO- M JHeproodecrnevyeHrne, BOJOMOATOTOBKA, YIpPaBIeHUE MPOU3BOACTBOM. (OCHOBHBIC
TEXHOJIOTHYECKUE KOMIIOHEHTBI - CBIPbE, BCIOMOTATEIbHbIE MaTE€pUalibl, OCHOBHOH U
JOTIOTHUTEIBHBINA MTPOYKTHI, OTXO/IbI, YHEPTETHUECKHUE PECYPCHI, 000pPYI0BaHUE, CTPOUTEIHLHBIC
KOHCTPYKITUW U TPUOOPHI, TPOU3BOICTBEHHBIN NIEPCOHAT.

KauectBeHHblE ¥  KOJIMYECTBEHHBIE IIOKA3aTe€d XMMUYECKOrO0  MPOU3BOJCTBA!
TEXHOJIOTUYECKHUE II0KA3aTeId - MPOU3BOAUTEIBHOCTh U MOIIHOCTH MPOMU3BOJICTBA, BBIXOJ]
MPOJYKTa, PAacXolIHble KOA(D(HUIMEHTHI MO CHIPHIO M JHEPTUH, MHTEHCHUBHOCTH IPOIIECCOB,
KaueCTBO MPOJYKTAa, YKOHOMHUYECKHUE TMOKa3aTeliM - ce0ECTOMMOCTh MPOJYKTa, MPUBEICHHBIC
3aTpathl, yACNbHbIC KallUTAJbHbIE 3aTPaThl, MPOU3BOAUTEILHOCTh TPYHAA; SKCILUIyaTallMOHHBIC
MOKAa3aTeNIM - HAJIKHOCTh M 0€30MaCHOCTh (PYHKIIMOHUPOBAHUS CHCTEMbI, YyYBCTBUTEIIBHOCTD,
peryaupyeMocTb U YOpPaBIsEeMOCTh IPOLIECCa; COLMAIbHBIE TOKa3aTelid - BO3JEHCTBHE Ha
OKPY’KaIOIIYIO cpefy, 0€30MacHOCTh 00CTyKUBaHUS, CTENIEHbh MEXaHU3AIMH  aBTOMATH3aIIHH.

1.3.CripbeBble pecypchl, BoAa U YHEPTUSI B XUMUYECKOM ITPOU3BOJICTBE.

Knaccudukanusi ChIpheBBIX PECypcoB IO Pa3IUYHBIM MpPU3HAKaM - (a30BOMY
COCTOSIHUIO, TIPOMCXOXJICHHIO, HCTOYHMKAM. MuUHEpaabHOe Chipbe (PyIbl ¥ MOJIC3HBIC
HCKOITaeMbIE), OPraHMYECKOE MPHPOTHOE ChIphe (FOPIOYHE HCKOMAeMbIe), PACTUTEILHOE W
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KHBOTHOE CHIPb€, BTOPUYHOE CBHIPhE - UX HCIOJB30BaHUE U MYTH NepepaboTku. OCHOBHBIC
CIOCOOBI IEPBUYHOM 00pabOTKH ChIpbs (0OOTaleHe, OYMCTKA, TOATOTOBKA K TPAHCIIOPTHPOBKE
u mnepepabotke). [loHSATHE, CYIIHOCTh M TPHUMEPHI YIIyOJICHUS HCIIOIb30BaHMS ChIPbS,
KOMOMHHMPOBAHUS MPOU3BOICTB U KOMIUIEKCHON NEpepabOoTKU CHIPBSI.

3HaueHHE U UCIOJIb30BAaHUE BOJBl B XMMHMUYECKHX MPOU3BOACTBAX. VICTOUHHMKH BOJBI.
TpeOoBaHMsT K TEXHOJOTHYECKOM W OBITOBOM Boje. [IpomplliuieHHass MOATOTOBKA BOJBI U
METO/Ibl €€ OYMUCTKU OT mpumeceil. OCHOBHBIE METObl KOHTPOJS KayecTBa BOJbI. DKOHOMUS
BOJIOTIOTPEOICHUSI B TIPOU3BOICTBE. BOI00OOPOTHBIE CUCTEMBI.

Buasl W HMCTOYHMKM DHEPTMM B  XMMHUYECKOM TMPOMBIIUIEHHOCTH. MacmraObl
noTpedsieHusT U CrocoObl YMEHBUIEHHs] 3HepreTudeckux 3arpar. CylmIHOCTh M TIpUMEpPHI
pereHepalii U peKynepaluud 5SHEPruu. OJHEProTEeXHOJOTUYECKHE CHUCTEeMbl. BTopuuHbie
SHEPreTUYECKHE PECYPCHI.

Monayab 2. TeopeTH4yeckre 0CHOBbI XUMHYECKHX MPOLIECCOB H PEaAKTOPOB

2.1.OcHOBHBIE ONIPEACIICHHS U TTOJI0KECHHS

DU3UKO-XUMHUUYECKUE 3aKOHOMEPHOCTH XUMHYECKUX IIPEBpAlLCHUI -
CTEXUOMETPUYECKHE, TepMOAMHAMHYECKUe, KuHeTuueckue. [lokazarenm  XUMHYECKOTO
MPEBpAICHHs] - CTETICHb PEBPAIICHHs], BEIXO MPOAYKTa, MHTErpalibHas U nuddepeHnmanbaas
CEJICKTUBHOCTH, CKOPOCTH PEAKIIUH U MPEBPALLECHUS PEareHTOB.

2.2. XUMHUYECKHE TIPOIECCHI.

Omnpenenenue. Knaccudukamnuss XMMHUYECKUX IMPOLIECCOB MO Pa3IMYHbIM IMPHU3HAKAM -
XUMHYCCKUM (BHJ XMMHYECKOH pEakluu, TEePMOIMHAMUYCCKAE XapaKTEPUCTHKH, CXeMa
npeBpanicHuii) ¥ (a3oBbIM (YUCIIO U arperaTHoe cocTosiHue (Bas).

I'oMorenHsIil xumuueckuil npouecc. OnpeneneHue U npuMmepsl. BinsHue XUMHUYECKUX
MPU3HAKOB M YCIIOBUH MPOTEKaHUs Mpolecca Ha ero nokasarenu. CriocoObl HHTEHCU(PUKALINH.

[TonsTHe onTUManbHBIX Temmeparyp. ONTUMaNbHBIE TEMIEPATYpPhl IS OOPATUMBIX H
HEOOPaTUMBIX K30~ U SHJOTEPMHUUECKHUX PEAKIIHA.

[eTeporeHHblil (HEKaTAIMTHYECKUN) XUMHUUECKHIA Tporiecc. OnpeieneHue U MpUMEpBI.
CtpykTypa mpoiecca u ero cocrapistome (craauu). HabGmomaemas: cKopocTh XHUMHUYECKOTO
npespaiieHust. O0aactu (PEKUMBI) MPOTEKAHUS MPOLIECCa, IUMUTHPYIOIAS CTAIHS.

I'eTeporeHHplii XUMHUYECKUI mporece 'ra3 (KuakocTh) - TBepaoe”. OOocHOBaHHE,
MOCTPOCHHE U aHAJIU3 MATEeMAaTUYECKON MOICIH JIIs peakiiuii ropeHust (Moienpb "CKUMAOIIAsCs
chepa") u Tomoxummueckoi (Moaens "c HeB3ammojeicTByrommM sapom”). Habmogaemas
CKOPOCTh TPEBpAICHUSI, BpEeMsl TPEBpAIICHUS W MYyTH WHTEHCU(PUKAIUU IS Pa3IUIHbIX
oOnacTteii mpoTeKkaHus mporecca.

I'ereporeHHblii XUMHUYECKUI Tiporiecc "Ta3 (KUAKOCTH) - KHUIAKOCTH'. OOOCHOBaHHE,
MOCTPOCHHE M aHalIM3 MaTemaThueckod mozenu. HaOmiomaemass CKOpOCTh MpeBpaLCHUS U
obnactu porekanus mporecca. [lyTu nHTeHcuuKamu Uit pa3IndHbIX PEKUMOB MPOIIecca.

Karanmurnueckuit mpouecc. OmnpenenceHue, Kiaccudukaiys, MpuMephl. [ eTeporeHHbIi
Karajau3 Ha TBepAoM Karamm3aTope. OOOCHOBaHHE, MOCTPOCHHE M aHAIN3 MaTeMaTHYeCKON
MOJIeJIM Ha KaTaIUTUYECKOW MOBEPXHOCTU M B MOPUCTOM 3epHE KaranuzaTopa. HaOmronaemas
CKOpOCTh TpeBpalleHus U o0jacTu mpoTekaHus nporecca. CTeneHb HCIOIb30BaHUS
BHyTpeHHel noBepxHOCTH. [lyTh nHTeHCU(UKAaUK KaTaTUTHYECKUX MPOLIECCOB.

2.3. XuMHYECKHE PEaKTOPHI.

OmnpeneneHve M Ha3HaYeHHE XUMHYECKOTO peakTopa. PeakTopbl B XMMHUYECKUX U
HEXMMHUYECKUX OTpacisX MpOoMbIIUIeHHOCTH. OO030p THIIOB XHMHYECKHUX pPEAKTOPOB, HX
CTPYKTYpHBIC 3JeMeHThl (peakiMOHHas 30Ha, YCTpOMCTBAa BBOJA M BBIBOJA, CMEIICHUS,
paszieNieHusi U paclpeiesieHHsl MOTOKOB, TEINIOOOMEHHBIC DJIEMEHTHI), OCHOBHBIC IPOLECCHl U
SBJICHUS B HUX.

CucremaTu3zaius MpoIECCOB B XMMHUYECKOM PEAKTOpEe MO MaciTaly UX MPOTEKaHUS:
XUMHUYECKasl peaklus, XHUMHYECKUU TMpolecc B JJIEMEHTapHOM o00beMe, TMpoIlecchl B
PEaKIIMOHHOM 3JIEMEHTE U B PEAKTOpE B LIEJIOM, - UX B3aMMOCBSI3b U MEepapXHyuecKasi CTpyKTypa
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MaTeMaTU4YeCKOW MOJENH Mpolecca B peakrtope. [Ipumepbl mpoueccoB B pa3IMYHBIX BHAAX
XUMHYECKHX PEAKTOPOB.

Krnaccudukanus mporeccoB B peakTopax 1Mo pa3indHbIM MpU3HAKaM - BUJl XUMUYECKOTO
npoiiecca, OpraHu3aius MOTOKOB PEarcHTOB (CXema [BWXKEHHS PEreHTOB 4Yepe3 peakTop,
CTPYKTYpa MOTOKOB B PEAaKIIMOHHOW 30HE), OPraHU3aIKsl TCILIOBBIX MOTOKOB (TEIJIOBOM PEXHM,
cxema TermI000MeHa), CTal[HOHAPHOCTD TpoIecca.

OOocHOBaHWE ¥ TIOCTPOSHHUE MATEeMAaTHMYECKOH MOJEIM Tpolecca B pPeaKkTopax
Pa3IUYHOIO TUIA KaK CUCTEMbl YPaBHEHHMH MaTEpHAIbHOTO U TEIJIOBOrO OalaHCOB HAa OCHOBE
JAHHBIX O CTPYKTyp€ INOTOKa, XMUMHYECKUX MPEBPAILICHUSX, SIBICHUSAX MEpeHoca Temia U
BellecTBa W UX B3aumojeiictBuu. CucreMatusanus U Kilaccu(uKaus MaTeMaTHYeCKHX
MO/IeJIel MPOIIECCOB B PEAKTOPAX.

N3otepMuueckne Nponeccsl B XMMHUYECKOM peakTope. BimsHue CTpyKTypbl NOTOKa
(ugeanbHOE CMEHICHWE W BBITECHCHME), CTAlMOHAPHOCTH Tmporiecca (MPOTOYHBIA U
NePHOANYECKHU), MapaMeTPOB U YCIOBHI MPOTEKaHUs IMpoiiecca (TemMrepaTypa, KOHIIEHTpaIus,
JaBJICHUE, 00BEM PEAKI[HOHHOW 30HbBI, BpEMsI), BUJa XUMHUECKOW peakiuu (IpocTast U CIOXKHas,
obparumast W HeoOpaTuMmas) M €€ IapaMeTpoB Ha NPOGHIN KOHICHTPAUHA M ITOKa3aTeNn
npoiiecca B peakrope (CTeleHb MPEBpPAIICHUs, BBIXOJ MPOAYKTa, CEJICKTHBHOCTH MPOIECCa).
OcHoBbl pacyera mpouecca B peakrope. ComocraBieHue 3(G(EKTUBHOCTH TMPOIECCOB B
peakTopax, ONMUCHIBAEMbIX MOJEISIMU UCATBHOTO CMEIICHUS U BBITECHEHHUS.

Hewnsorepmuueckne mnpoueccbl B XMMHYECKMX peakTtopax. OpraHuzanus TEIIOBBIX
MOTOKOB U PEXMMOB B XUMUUYECKHUX peakTopax. Pacnpenenenue temrepaTypbl, KOHUEHTpaui 1
CTENEHN MPEBPALLEHUS B pEAKTOPE B pPEXKUMAX HIACAIBHOIO CMELIEHUS M BBITECHEHHS,
annabaTU4eckoM u ¢ TermiooOMeHoM. CBs3b TeMIepaTypbl M CTENEHH NPEBpAIICHHUS B
aauabatuuyeckoM mporecce. ComocTraBieHHE C H30TEPMHUECKUM peXUMoM. Ywucino u
YCTOMUYMBOCTb CTAlIMOHAPHBIX PEKUMOB B PEAKTOPAX UACAIBHOTO CMEILICHHUS.

2.4 . TIpoMBITINICHHBIE XUMUYECKHE PEAKTOPHI.

Ha xoHKpeTHBIX mpuMepax MPEeIMETHO PAaCCMATPUBAIOTCS MPOMBIIICHHBIE PEAKTOPHI
JUISL IPOBEJCHUS MPOLECCOB TOMOTEHHBIX, T€TEPOr€HHBIX U KaTaIUTHYECKUX - THUIIBI PEAKTOPOB,
KOHCTPYKTUBHBIE XapaKTEPUCTUKU U OCOOCHHOCTH PEKHUMA, 00TaCTH UCTIOTB30BaHUS.

Mopayas 3. XuMnuyeckoe NpoU3BOACTBO, KAK XMMHKO-TE€XHOJIOTHYECKasl cHCTeMa
(XTC).

3.1.CTpyKTypa 1 OUCaHNUE XUMUKO-TEXHOJIOTUYECKOU CUCTEMBI.

XuUMHUYECKOe TPOM3BOJICTBO Kak XUMHKO-TexHoioruuyeckas cucrema (XTC). IMoustue
cucteMel U XTC. CocraB XTC: »ieMeHTBl, CBfA3M, MNOACHUCTEMEI. OiemeHTEl XI1C,
KJaccu(uKaus 1Mo BUAY MPOILECCOB M Ha3HaueHUIo. TexHonorndeckue cBsi3u 3neMeHToB XTC
(motoku). IlocnemoBarenbHasi, THapajuleNbHas, pPa3BETBICHHAs, MOCIEAOBATEIbHO-00BOIHAS
(Gaiiriac), oOpatHasi (PELUKII) TEXHOJIOTHYECKUE CBSI3U. VX CXeMbI 1 Ha3HAUCHHE.

Onucanne XTC. Buasr mogeneit XTC - onucarensHbie U rpadudeckue. OnucareabHbIe
MOJIETM - XUMHYECKas CXeMa M MaTeMaThdeckas Mojenb. | padudeckue MOAETH -
(GYHKIMOHATIbHASL, TEXHOJIOTHYECKas, CTPYKTypHas W Jpyrue (CheluanbHbie) CXEMBI.
Ha3nauenue, npuMeHEHUE U B3aUMOCBS3b MOJENEH.

3.2. Anamu3 XTC.

Ilonsatue, 3amaun u pesynbrarsl aHanusza XTC - coctosHue XTC, marepuanbHbI U
TEIUIOBOM OajaHChl, MOKA3aTeu XUMUYECKOTO MPOU3BOJICTBA.

CpoiictBa XTC kak CHCTEMBI. B3aMMOCBSI3aHHOCTb DPEKUMOB 3JIEMEHTOB, pa3Indue
ONTUMAJIBHOCTH 3JEMEHTa OJMHOYHOIO M B CHCTEME, YCTOMYMBOCTH M CYLIECTBOBAaHUE
CTallMOHAPHBIX PEKUMOB U JIp.

MarepuanbHbIi U TETUTOBOM OaiaHChl. MeToIMKa COCTABIICHUS M pacyeTa MaTePHATbHBIX
u ternoBbix OamancoB XTC u ee moacucreM. OcoOCHHOCTH pacueTa OallaHCOB B CXEMax ¢
petnkioM. @OpMbI TIpeICTaBICHUS OATaHCOB (TaOJHUIIBI, THATPAMMBI U 1Ip.).

MatepuanpHplid  OamaHc Juisi  MacCOOOMEHHBIX W PEaKIHUOHHBIX  DJIEMEHTOB.
Hcnonp30BaHWe CTEXMOMETPUYECKHX, TEPMOJMHAMUYECKMX U Mex(a3HbIX OaraHCOBBIX
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cooTHomieHUH. CTEXMOMETPUYECKHE COOTHOIIEHHS U UX pa3HoBUJIHOCTU. CTeneHb
HCITOJIb30BaHUS CHIPHEBBIX PECYPCOB.

DHTAIBIUIHBIN, SHEpreTUUecKuil (0 MOJHOM SHEPTHU) M IKCEPreTHUSCKUI OalaHChl U
KIIJI. Ix conmocTaBiaeHue U UCIoab30Banue B aHanmn3e X TC.

3.3.Cunre3 XTC.

[Toustne u 3amaum cunte3a (mocrpoenus) XTC. OcHoBHble dTanbl pazpaborku XTC.
Ponp MaTeMaTHyeCKUX U IBPUCTUUECKUX METOJIOB.

OcHoBHble koHUenmuu npu cuHTe3e XTC: MoaHOE WCHONIB30BAHUE CBHIPHEBBIX U
HSHEPreTUYECKUX PECYPCOB, MUHUMHU3AIUS OTX0/I0B, ONTUMAJIBLHOE UCIIOIb30BAHNUE allapaTyphl.
Ux copepxanue u crnocoObl peanuzanuu. KoMOMHHpOBaHHbBIE MPOU3BOJICTBA, COBMEIICHHBIC
MpOLIECChl, BTOPUYHBIC SHEPreTHUYECKUE PECYpPChl, DHEPrOTEXHOJOTUYECKUE CHUCTEMBI,
nepectpanBaemble X TC, 3aMKHYTbIE, MaJIOOTXOAHbIE TPOU3BOJICTBA - UX MOHSITHSI, 0COOEHHOCTH
U IPUMEHEHUE.

OpHOpOJHBIE TEXHOJOTHMYECKHE CXEMBI: CHCTEMa PEKYIepaTUBHOIO TEIMI000MeHa,
cucTeMa paszJieJIeHUsI MHOTOKOMIIOHEHTHOM CMECH, CUCTeMa peakTOpoB. OCHOBBI MOCTPOEHUS UX
ONTHUMAJIBHON CTPYKTYPbI

Moayas 4. [lpoMbllIeHHbIE XUHMHYECKHE ITPOU3BO/ICTBA.

XHWMHYECKHE MPOU3BOJCTBA PACCMATPUBAIOTCS MPEAMETHO KAK pealn3alus U3y4YECHHBIX
TEOPETUYECKMX OCHOB XMMHUKO-TEXHOJorndeckux mnpoueccoB U XTC, KoHIENIMA NOCTPOEHUs
BbicOKOd(p(ekTuBHONM XTC. OCHOBHOW aKIEHT naenaeTcs Ha (U3UKO-XUMHUYECKHE OCHOBBI
KOHLICTIIIMK  TIOCTPOEHUS TEXHOJOTMYECKOW CXEeMbl MPOU3BOACTBA M €ro IOJCHCTEM.
[TpousBoacTBo cepHoil kuciaoThl. [IponsBoacTBo ammuaka. [Ipou3BOACTBO a30THOW KHUCIIOTHI.
[IpounsBoacTBO CcTHPOIIA.

Moayasb 5. CoBpeMeHHbIe TeHAEHIIUH B PA3BUTHH XUMHYECKOI TEXHOJIOTHH.

Tekymiee coCTOSIHUE XUMUUYECKOW MTPOMBIIIUIEHHOCTA B MUPE U TEHJACHIIUU €€ Pa3BUTHSL.
[lepcniekTUBHBIE HICTOYHUKH ChIPbs U dHEpruu. Knacrepuszanus XuMU4eCKON MPOMBIILIIIEHHOCTH.
CoBMerieHHbIE TpollecChl. [ MOKME W TepecTpamBacMble TEXHOJIOTUYECKHE CXeMbl. HoBbie
XUMHUKO-TEXHOJIOTUYECKHE MPOLIECCHI U CITOCOOBI MOMyUEHUS IPOAYKTOB.

4. O0beM y4eOHOH JUCHHILIMHBI

Bunbr yue6HOM paboThI B 3ayerHBIX B akazmem.
eIUHUIIAX yacax
Oo6mas TpyA0eMKOCTh TUCHHILJIMHBI IO Y4e0HOMY IJIaHy 7,0 252
AYAUTOPHBIE 3aHATHUS: 2,22 80
Jlexruu (JIek) 0,89 32
[Mpaktuyeckue 3ausatus (I13) 0,89 32
JlaGopaTopHble pabOTHI 0,44 16
CamocrosiTesbHas padora (CP): 3,78 136
Buja koHTpoOas: 3a4eT / 3K3aMeH 1,0 IK3aMeH
(36)

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILIMHBI
CucreMbl ynpaBJjieHHs XHMHKO-TeXHoJIornuyeckumMu npoueccamu (61.B.JIB.4.2)

1. Heab AMCHMILIMHBI - 1aTh 0Aa30BbIC 3HAHUS 110 TEOPUU CHCTEM YIIPABJICHUS XUMHUKO-
texHosoruueckumu nporueccamu (CY XTII), npuBUTh HAaBBIKK M yMEHHE aHanu3a cBoicTB XTI
KaK 0OBEKTOB YIPaBIEHUS U MPAKTUYECKOTO MPUMEHEHHS TEXHUYECKUX CPEJCTB YIIPABICHUS.

2. B pe3yabrare wu3yYeHHs AUCHUIVIMHBI oOyyawinuiicssi mo mnporpamme
0akajaBpHaTa qOJIKEH:

Ob6naoams caenyromumu oomekynpTypubiMu (OK), obmienpodeccronansasiMu (OITK)
u npodeccuonanbHbive ([1K) komnereHIusMI:
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- CIMOCOOHOCTHIO TPUMEHSTH 0a30BbIC 3HAHMUSI MAaTEMAaTHYECKHX U €CTECTBEHHOHAYUHBIX
TUCIUTIINH, JUCHUIUIMH OO0IenpodecCHOHaTbHOTO IMKJIa B 00beMe HeOoOXOAUMOM B
npo(ecCHOHANBHOM  JESITENFHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAYK,
pa3paboTaHHBIX B HHUX MOJXOAOB, METOJAOB M pPE3yJbTaTOB MaTeMaTHUYECKOro aHajau3a H
MOJICITUPOBAHHSI, TCOPETUICCKOTO M IKCIiepuMeHTaibHoro uccienoanus (OIMK-1);

- CIOCOOHOCTBIO MPHMEHSTh HABBIKM HUCIMOJB30BaHUs (I10J] PYKOBOJICTBOM) METOJIOB
MOJICJIMPOBAHUS, OLEHKH, MPOrHO3UPOBAHUS U ONTUMHU3AIMU TEXHOJOTUUYECKHX MPOIECCOB U
CBOWCTB HAHOMATEPHAJIOB, CTAHAAPTH3AIMH U cepTU(UKAIIMN MaTepraoB u mpoieccos [1K-4);

- CIOCOOHOCTHIO TMPUMEHSITh HABBIKM HCIIONB30BAHMSI TEXHUYECKHX CPEICTB IS
U3MEpPEHUs] M KOHTPOJII OCHOBHBIX IMapaMeTPOB TEXHOJIOTMYECKUX MPOIECCOB MOJIyUYEHUS U
CBOMCTB HAHOOOBEKTOB (KJIACTEPOB, HAHOYACTHIL, (yJUIEPEHOB, HAHOTPYOOK), HAHOCHCTEM,
HaHOMAaTepHaaoB u u3aeanii u3 uux (I1K-7).

3Hamy:

- OCHOBHBIE TIOHSTHS TEOPUHM YIpPABJICHUS; CTaTUYECKME U JUHAMHUYECKHE
XapaKTepUCTUKH OOBEKTOB YIpaBJIeHUs; OCHOBHbIC BUIbI CAY U 3aKOHBI pPEryIUpOBaHUS,
tunoBele CAY B XMMHUYECKON MPOMBIIUICHHOCTH; METOJbI M CPEACTBA U3MEPEHHUSI OCHOBHBIX
TEXHOJOTMYECKHUX NapaMeTpoB; ycToHuuBocTh CAY; OCHOBHbIE MOHATUSA O HEeNMHENHbIX CAY,
peNeHbIX cHucTeMax, JOTHYECKHX aJrOpUTMax YIpPaBJICHUS, aJalTHBHBIX M ONTUMAJbHbBIX
CHUCTEMax YyIpaBJICHUS,

ymemsy:

- ONpeAeNsATh OCHOBHBIE CTATUYECKHUE W JIUHAMUYECKHE XapaKTePUCTHKH OOBEKTOB
yIpaBJieHUs; BRIOUPATh PAllMOHAIBHYIO CUCTEMY PETyJIUPOBaHUSI TEXHOJIOTUYECKOTO Mpoliecca,;
OlleHUBaTh YCTOWYUBOCTH CAY,; BbIOMpaTh KOHKPETHBIE THUIBI MPHOOPOB IS TUATHOCTUKU
XTIT,

enademy:

- METO/IaMU TE€OPUU aBTOMATUYECKOTO PEryJIHpOBaHUS, OPTaHU3ALMUU U pacyéTa CUCTEM
ONTUMAIBHOTO YIPABICHUS XUMUYECKON TEXHOJIOTHEW HaHOMATEPHAJIOB.

3. KpaTkoe coaep:kaHue TUCHUTIUHBI

Moayas 1. OcHOBHble TIOHATHS YHPAaBJEHHA XMMHKO-TE€XHOJOTHYeCKHUMH
Npoueccamu.

3HaYeHNEe aBTOMATUYECKOIr0 YIPABICHUS JUIsl Pa3BUTUSL XUMUUECKOW TPOMBIIIEHHOCTH.
OcoOeHHOCTH  yIpaBICHHUS XUMHYECKMM MPEINPHUITHEM U  XHUMHUKO-TEXHOJOTHUYECKUM
nporeccoM. TeXHUKO-d3KOHOMHYECKH J(PQGEeKT BHEAPEHUS aBTOMATH3UPOBAHHBIX CHCTEM
ynpasieHus. Ponb cucrem ympaBieHuss B oOecrieueHHH O€30MaCHOCTH XUMHYECKOIrO
MPOU3BOJICTBA U OXPaHbI OKpYKaroliei cpeabl. OCHOBHBIE TEPMHUHBI U onpeneneHus. Mepapxus
ynpasiaeHusi. OCHOBHblE NPUHUUINBL yOpaeieHus. Kiaccudukamuss cuCTeM yHpaBiieHUs
®yHkuunoHanbHast crpykrypa CAY. Ilokazarenu kauecTBa yrnpaBieHHUs.

Moayab 2. OCHOBBI TEOPUH ABTOMATHYECKOT0 YIIPABJIEHHS.

Marematnueckue Mmonenu CAY. /lunamuueckue xapakrepuctuku CAY. Mcnonb3oBanue
onepanroHHOro ucuucieHus misg ananuza CAY. TunoBble [uHaMUYecKUe 3BEHbs. BpeMeHHbIe
U YaCTOTHBIE XapaKTEPUCTUKH. OKBUBAJCHTHBIE MpPeoOpa3oBaHUSI CTPYKTYPHBIX CXEM.
VYceroitunBocTh muHEHHBIX CAY ¢ oOpaTtHO# cBsi3bio. Kiaccudukamnuss 1 OCHOBHBIE CBOWCTBA
00BEKTOB YyIpaBieHHs. MeTOAbl OINpeneNeHUs] CBOWCTB OOBEKTOB yrpaBieHus. OCHOBHBIC
3aKOHBI PEryJupoBaHus. PeryisiTopsl Ha OCHOBE MCKYCCTBEHHBIX HEUPOHHBIX cerei. LludpoBbie
U poOacTHbIE CHUCTEMBl ympaBieHHS. BbpiOOp 3akoHa pEryIHUpOBaHUS U ONpPEICICHUE
ONTUMAJIFHBIX MapaMeTPOB HACTPOIKU MPOMBILUICHHBIX PETYIISATOPOB.

Moayas 3. U3mepeHne TeXHOJOTHYECKUX MapaMeTPOB XHMHKO-TEXHOJIOTHYECKOT0
npouecca.

locynmapcTBeHHast cUCTEMa MPOMBIIUICHHBIX NPUOOPOB M CPEICTB aBTOMATHU3AIIHH.
OCHOBHBIE TEpPMHHBI W OMNpeAeieHUsT MeTpojioruu. Metoasl wu3Mepenuil. CpeacTaa
U3MEPUTEIIBHOW TEXHUKH, HMX CTaTUYECKHME W JUHAMHYECKHE CBoMcTBa. I[lorpemnoctu
n3mepennii. CriocoOwl nepegaun nHGpopManuu Ha paccTosHue. OpraHu3anus TUCTAHIIMOHHON
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nuarHoctukn  XTII.  HM3mepeHue OCHOBHBIX TEXHOJOTMYECKUX I1apaMETpPOB. JABJICHMUS,
TEMIIEpaTyphl, pacxo/la U KOJIMYECTBA, YPOBHSA XKUIAKOCTH M CHITYYHX MaTEpPHANIOB, COCTaBa U
(UBUKO-XMMHYECKUX CBOWCTB BEIIECTB.

Moayiab 4. OcHOBbI NPOEKTHPOBAHMS ABTOMATHYECKHUX CHCTEM YINPaBJIEHUS
XHMHUKO-TeXHOJIOTHYeCKMMHU MPOLEeCcCAMM.

Ocob6ennoctu ympaiaenus XTII. PerynmupoBaHue OCHOBHBIX TEXHOJIOTHYECKUX
[apaMeTpoB. pacxoja, AaBleHus, TeMmieparypbl, ypoBHsA, PH. Texuuueckue cpencrsa CAY.
OCHOBHBIE Pa3HOBUJHOCTU YIPABJIAIOIIUX YCTPOMCTB. THIIBI, XapaKTEPUCTHUKA M Pacyer
WCTIOJTHUTENIbHBIX MEXaHU3MOB U PETYIUPYIOMUX opraHoB. OdopMieHHE MPOSKTHOTO 3a/IaHus
Ha AaBTOMAaTHU3AlMI0 TEXHOJOTMYECKOro Ipolecca. BpiOop Touek u3MepeHus, KOHTPOJI,
VOpPaBISIEMBIX TApaMeTpoOB U  YIpaBiIsAOmMX Bo3aedcTBuil. CTaHmapThl U YCJIOBHBIC
00o03HaueHus Ui TexHojorudeckux cxeM. OcHoBHbIE cBeneHus 00 ACY TII B xumMuueckom
npoMeinuieHHOCTH. [Ipumepsr ACY TII B xuMuyeckoi MpOMBIIITIEHHOCTH. OCHOBHBIE BBIBOABI
o kypcy. CoBpemenHnblie TeHeHu B pa3Butun CY XTII.

4. O0beM y4eOHOH JUCHHILIMHBI

Bunbt yueOHO pabOThI B 3auerHBIX B akamem.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 7,0 252
AYAUTOPHBIE 3aHATHUS: 2,22 80
Jlexru (JIek) 0,89 32
[Mpaktuyeckue 3ausatus ([13) 0,89 32
JlaGopaTopHbie pabOThI 0,44 16
CamocrosiTesbHas padora (CP): 3,78 136
Buja koHTpoOas: 3a4eT / 3K3aMeH 1,0 IK3aMeH
(36)

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIMHBI
3onnoBasi mukpockonus (61.B.JIB.5.1)

1. Heab aucuMIUIMHBI - QopMupOBaHWE Yy OOYyYarOUIUXCS 3HAHUK O CKaHHPYIOLIEH
30HJOBOM MHKPOCKONHUH, €€ TEOPETUYECKHX OCHOB, MPHUHIMIIOB pPa0OTHI U BO3MOXKHOCTHU
UCTIOIB30BaHUS ISl aKTYaJIbHBIX 3a/1a4 HAHOTEXHOJIOTHH U HAHOMATEPHaJIOB.

2. B pe3yabTtare wu3yYyeHHs IUCHMUIUVIMHBI O0y4YalUIWiicsi MO mporpamme
0akaJjiaBpUaTa J0JIKeH:

Obnadoams cnenyromumu oouiekynbTypusiMu (OK), oGmienpodeccuonansuasiMu (OITK)
u npodeccuonanpubiMu (ITK) koMIeTeHITUAMHI:

- CIOCOOHOCTBHIO TIPUMEHSTh HABBIKM UCIOJIB30BAaHUS MPHUHIIMIIOB W METOIUK
KOMIUICKCHBIX HCCJICIOBAaHUM, WCIBITAHUNA W JUATHOCTHKH HW3JCIHA W3 HAHOMAaTEpHallOB U
MPOIIECCOB MX TPOU3BOJACTBA, 00pabOTKM u MoAWUKAIMU, BKIIOYas CTaHIApPTHBIC U
ceprudukanronbie ucnpiranus ([1K-3);

- CIOCOOHOCTBIO MPHMEHSTh HABBIKK HUCIMOJB30BaHUs (I10J] PYKOBOJICTBOM) METOJIOB
MOJICTTUPOBAHUS, OLICHKH, MPOTHO3UPOBAHUS U ONTHMH3AIMH TEXHOJIOTUYECKUX TPOIECCOB U
CBOWCTB HAHOMATEPHAJIOB, CTaHAaPTH3AIMU U cepTuduKaiuu Matepranos u mporeccos (ITK-4);

- CIIOCOOHOCTBIO TMPUMEHSTh HAaBBIKM HCIIONB30BAHUS TEXHUYECKHX CPEICTB IS
U3MEPEHUsI ¥ KOHTPOJII OCHOBHBIX MapaMETPOB TEXHOJIOTMYECKHX IPOIECCOB MONyYSHHS U
CBOMCTB HAHOOOBEKTOB (KJIACTEPOB, HAHOYACTHL, (YJUIEPEHOB, HAHOTPYOOK), HAHOCHCTEM,
HaHOMAaTepHaaoB u u3aeanii u3 uux ([1K-7);

3HamMb.

- KJIaccu(pUKAIMIO METO0B CKaHUPYIOIIEH 30HI0BOH MUKPOCKOIIHH;

- YCTPOHCTBO W TpUHIMI PabOThl W (DU3MUYECKHE OCHOBBI CKAHHUPYIOIIHUX 30HIOBBIX
MHUKPOCKOTIOB,;
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- NPUHLMIBI peai3allid aTOMapHOIO pa3pelleHus B CKAaHUPYIOLIMX 30HAOBBIX
MHUKPOCKOIIAX;

- o01IHe MPEeCTaBICHUS O Pa3pelIaloNIeii CIOCOOHOCTH PA3IMYHbIX BU/IOB,;

- BO3MOXHOCTHM ¥ o0jacTd mpuMeHeHus wmetogoB C3M  mna  wcclieoBaHUA
HaHOMAaTEepHaJIoB,;

ymemn:

- aHAJIM3UPOBATh U300pAKEHUS U JaHHBIE, MOTYYEeHHBIEC pa3TUUHbIMU MeTogaMu C3M;

- KOPPEKTHO OIpeAessiTh MOPHOIOTHI0O HAHOOOHEKTOB U HAHOMATEPHAJIOB,;

- HCII0JIb30BaTh CTaHAapTHbIE MeToAuKM C3M 1 aHanM3a HaHOMaTepHUaJloB,;

- popMyIHpOBaTh TEXHUYECKUE TPEOOBAHUS K 0OBEKTaM HCCIICTOBAHHS,

enadems.

- HaBBIKaMU 00pabOTKH U300PKEHH, TOTYYEHHBIX pa3TudHbIMU MeToaMu C3M;

NPUHIUIIAMA TIPOBEICHHUS SKCIEPUMEHTAa Ha COBPEMEHHBIX NpUOOpax CKaHUpPYIOIIeH
30H/I0BOM MUKPOCKOTIUH;

- MeToJaMH paboThI C HAYYHOU JIUTEPATYPOU U AIIEKTPOHHO-OMOIMOTEUHBIMU peCypcamMu
10 TEOPETUYECKUM U TEXHOJOTHUECKUM acCleKTaM CKaHUPYIOLIEH 30HI0BOM MUKPOCKOIUHU.

3. KpaTkoe coep:kaHue AU CHUIIUHBI

Moayab 1. OcHOBBI CKaHMPYIOIIEi 30H10Boi Mukpockomuu (C3M)

Pa3nes 1.1 CoBpeMeHHBbIe MeTO/IbI BU3YAJIH3AIIHH HAHOMATEPHAJIOB.

CoBpeMEeHHbIE ~ METOABl  BHU3yallU3allud M HCCIENOBaHUS  HAHOOOBEKTOB U
HaHomarepuanoB. [loHatus paspemaronieidi crnocoOHOCTH U AUGPAKIMOHHOTO Tpezaena.
ATOMapHO€ pa3pelieHue B COBPEMEHHBIX MeTofax uccienoBaHus. CpaBHEHHE OCHOBHBIX
MHKPOCKOIIMYECKUX METO/MOB (ONTHYECKHEe, JJCKTPOHHBIC, 30HIOBbIC). I[IlpenmMymiecTsa,
HEJAOCTaTKW M  O0NacTM  MPUMEHEHUS  CKaHUPYIOUIEH  3JIEKTPOHHOM  MUKPOCKOIIWH,
IIPOCBEYMBAIOLIEH MIEKTPOHHON MUKPOCKOIIUH U CKAHUPYIOLIEH JIEKTPOHHONU MUKPOCKOIIHH.

Pasznea 1.2. Beenenne B C3M.

HUctopus C3M. VYcrpoHCTBO W OpUHIUN  pabOThl  CKAaHUPYIOIIMX  30HIOBBIX
MukpockoroB. OcHoBHble 35ieMeHThl C3M. Ckanepnl. Cuctema oOpaTHOH CBsI3H. 30HIOBBIC
natuuky. [punmun gopmupoBanus uzodpaxenus B C3M. 3ammra OT BHEUIHUX BO3ACHCTBUIA.
Knaccudukanmust meroqor C3M. CpaBHeHHE paszpemaromeid CoCOOHOCTH Pa3IMYHBIX BHJIOB
C3M.

Paznen 1.3. Ckanupyiomas TyHHeabHast Mukpockonusi (CTM).

@usnyeckue ocHoBbl CTM. DOneKTpoHHBIE CTPYKTYpbl TBEPAOrO Te€la U €ro
noBepxHocTU. TyHHENbHBIN 3¢ dekT. Texunueckne ocHoBbl CTM. KoOHCTpYKITMN CKaHUPYIOIIHUX
TYHHEJIBHBIX MHKpPOCKOIOB. Pexumbr paboret CTM. Meton mnocTtossHHOM Toka. Meton
MOCTOSTHHOM BBICOTHI. MeToa oToOpaxeHue palOOThl BbIXoaa. Peanmuzamus aToOMapHOTO
paspelieHus B CKaHUPYIOIIEM TyHHeIbHOM MuKpockone. OrpanuyeHuss CTM. Peanuzanus
aTOMapHOI0 pa3pelIeHusl B CKAHUPYIOIIEM TYHHEIbHOM MUKpocKoIie. [ToaroroBka noBepxHoctu
TBepabIX Ten aist CTM uccnegoBaHui.

Paznen 1.4. AtomHo-cusioBasi Mukpockonusi (ACM).

CunoBoe B3auMoJeicTBUE 30HAOBOro jaatuvka M oOpasuma. Ilotenuman Jlemnapna-
Jlxonca. ACM 30HABI: BUIBI, CIIOCOOBI M3TOTOBJIEHUS, OCHOBHBIC TapameTpbl. KOHCTpyKIus
ACM. CnocoObl perucTpaiyy OTKJIOHEHUs! KaHTuieBepa. Pexxumbl pabotel ACM. KonTakTHas
ATOMHO-CHJIOBasE MUKPOCKOIIMSI- METOJ TMOCTOSHHOM BBICOTBI, METOJ ITOCTOSIHHOW CHIJIBI,
KOHTaKTHBIM MeToJ paccoriacoBanusd. Henocratkm kontakTHOH ACM. IlonykoHTakTHas
aTOMHO-CUJIOBasi MUKpockomnus. [IpenmyiiectBa u HegocTaTku nMoaykoHTakTHOM ACM. KpuBbie
3aBHUCUMOCTH CHJIBI OT paccrosiHusa. JlarepanpHoe B3aMMOAEHCTBHE 30HIA W oOpasia.
Mukpockornus jatepaibHbIX cui. Paspemaromras criocooHocte ACM. beckontaktHas ACM.
Bo3moxxnoctu OeckontaktHoii ACM. HMcnonb3oBaHWe OpPraHMYECKUX MOJICKYJI B KauecTBe
30H110B 111 C3M. HanotpyOku — natunku C3M.

Paznen 1.4. Ckanupymomasi 6JH:KHENoIbHAs onTuyeckasi Mukpockonusi (CBOM).
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Teopernueckue ocHoBsl CBOM. DddexktuBHOE mpeojoieHHe  ONTUYECKOTO
mudpakmuonHoro  mpeaena.  3oHasl CBOM:  Tumbl, wusrotomieHue. KoHCTpyKnum
OJIMKHETIONBHBIX  ONTUYECKHX MHUKPOCKONOB. KOHTpONb pacCTOSHUS MEXAy 30HIOM U
MOBEPXHOCThIO. Peanmuzamms cucrembl oOpatHOW cBsizu. Paspemaromas crnoco6Hocth CHOM.
Pexxumel padotsl u Buasl CBOM. Kongurypanus CbOM ¢ moaynem UK-Oypee.

Moayas 2 .Bo3moxknoctu C3M.

Paznen 2.1. JIpyrue Buast C3M.

Muxkpockonus cusl TpeHus. MeTol MOAYISIIUN CUiIbl. MHOTOMpOXOAHBIE METOJIUKH
paboter C3M. DnektpocunoBas MHKpockomnusi. CKaHUpPYIOIIas €MKOCTHAas MHKPOCKOITHS.
Meron 3ouaa KenpBuna. Maruutaas cuinoBas Mukpockonus (MCM). IMpuniun pa6otsr C3M B
pexxume MCM. Ksasucratudeckue wmeroguku MCM. KonebartensHbie meTonuku MCM.
3onnoBbie nmatuuku st MCM. Jlutorpadpus B C3M. CTM, ACM murorpadus. AHOIHO-
OKHUCJIUTETbHAs TUTOrpadus.

2.2. Boamoxnoctu C3M.

[MpeumymectBa u Hemoctatku C3M. Crangaptet C3M. Hckaxenue u300paxeHUs
ckaHepoM. VckaxkeHusi, CBA3aHHBIE C 30HIOBBIM JaTYMKOM. VIckakeHus, CBSI3aHHBIE PEKUMOM
paborer C3M. Kamubpoka C3M. IlpuHuunBl KOpPpeKTUpPOBKHM u300paxenuin C3M.
B03MO0XHOCTH aTOMHO-CHIJIOBOM MUKPOCKOITUU B OIpeaeaeH!H (OpMbI U pa3MepOB HAHOYACTHUIL
METAJIOB M WX COCAUHECHH. METOIUKH BOCCTAHOBICHHS pealbHOW T'€OMETPUH OOBEKTOB
uccinenoanusi ACM. Bo3MOKXKHOCTh MPOBEACHUS HEPA3PYIIAIOIIUX HCCIECIOBAHUN C MTOMOIIBIO
ACM.

Moayas 3. [Ipumenenue C3M

Paznen 3.1. Ilpumenenume C3M 1jsi wuccaeI0BaHHA OCHOBHBIX KJIACCOB
HAHOMATEPHUAJIOB.

AtomapHoe paspemienue, ngocturiyroe ¢ nomouipto CTM. Ilpumenenne MCM.
[Ipumenenust OMMIKHENONBHOW ONTUKH. lccnemoBanwe BOMOPOIHBIX CBsizeil. OmnpeneneHue
pasmepoB u (opmbl HaHouacTull. McciemoBaHusi MOP(OJIOTHH U JIOKAIBHBIX CBOWCTB
MOJIMMEPHBIX MaTepualioB. MccineqoBanus MarHUTHBIX HAHOYACTHIL U CTPYKTYp MeTogoM MCM.
Brruucnenue anre3uonnbix cuin Mmerogom ACM. Bo3smoxknoctu u nepcnektuBel ACM B
UCCJIEIOBAaHUM CHUHTETUYECKMX XHMHUYECKUX BOJOKOH. lccnenoBanue HaaMOIEKyIIpHOU
CTPYKTYphI IOTUMEPOB U KOMITO3UTOB. Mcronp3oBanne C3M anst uccienoBanust MOp(hOIOTHH U
IIPOLIECCOB POCTA.

Pasznen 3.2.UccaenoBanue 0M0JOrH4eCKUX 00LEKTOB ¢ moMouibo C3M.

Ucnonp3zoBanne C3M B pasznuusbix cpemax. BosmoxkHoctu C3M miist ucciegoBaHUs
O0BEKTOB B JKHIKHX cpefaax. [IpHHIMIBI TPUTOTOBJICHUS OMOIOTUYECKHX OOBEKTOB s
uccienoBanuss ¢ nomompbio C3M. Bo3MOXHOCTH B HCCIEIOBAaHUU OCIKOBBIX MOJIEKYT C
nomomipio C3M. Usyuenme JIHK. HccnemoBanust BupycoB u Oakrtepuii. MccnenoBanue
aAre3MOHHBIX B3aUMOIEUCTBUH.

Pazgen 3.3. CoBpemenHble npudopsl U MeToab1 C3M.

OcHOBHbIE MPOU3BOAUTEIN CKAaHUPYIOIIMX 30HIOBBIX MUKPOCKOMOB. PopMaT JaHHBIX B
C3M. Bapunantel Buzyanuzanuu C3M  uzoOpaxkenuit. KommuectBenusni anammz C3M
n3o0pakeHuit. CTaTUCTUICCKUN aHAIU3 W300paKeHUH, MMOTyUYEeHHBIX ¢ moMoIibio C3M.

4. O0beM y4eOHOH JUCHHILIMHBI

Bunbr yue6HOM paboThI B 3ayerHBIX B akazmem.
eIMHUIIAX Jacax
Oo6mas TpyA0eMKOCTh TUCHHUILJIHHBI IO Y4e0HOMY IJIaHy 3,0 108
AYAUTOPHBIE 3aHATHUS: 1,77 64
Jlexru (JIek) 0,44 16
[Mpaktuyeckue 3ausatus ([13) 1,33 48
JlaGopaTopHbie pabOTHI - -
CamocrosiTesbHas padora (CP): 1,23 44
Buj koHTpoIs: 3a4eT / 3K3aMeH 0,0 3ayer

104




AHHOTanua padoyeil NPOrpaMMbl JUCHHUILIMHBI
Tepmuueckuii ananu3 nanomarepuasnos (61.B.JIB.5.2)

1. leab TUCHMILUINHBI - GOPMUPOBAHUE y CTYICHTOB KOMIUIEKCHOTO MPEICTABICHUS O
BO3MOXKHOCTSIX TEPMHUECKOT0 aHalln3a JUIsl UCCIIeI0BaHUsI HAHOMAaTepHaJoB.

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

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

- CIOCOOHOCTBIO TIPUMEHSTh HABBIKM WCIOJIB30BAHUS MPHUHIUIOB ¥ METOIHK
KOMIUIEKCHBIX HCCJIEIOBAaHUM, WCIOBITAHUW M JUArHOCTUKM HW3JEIHM W3 HaHOMaTepHaloB U
IPOIIECCOB WX MPOM3BOJACTBA, OOpabOTKM M MoAM(HKANWM, BKIOYAas CTaHIApTHBIE U
ceprudukanpronsie ucnsitanus (ITK-3);

- CIIOCOOHOCTHIO TPUMEHSTh HABBIKM HCIOJIb30BaHUS (0] PYKOBOACTBOM) METOJIOB
MOJIEJTUPOBAHUS, OLIEHKH, MPOTHO3UPOBAHUSA U ONTHUMH3AIMN TEXHOJIIOTUYECKUX MPOIIECCOB U
CBOWCTB HAHOMATEPHUAJIOB, CTAHAAPTH3AIMU U cepTuduKaiuu MatepuaoB u mporeccos ([IK-4);

- CIIOCOOHOCTHIO TMPUMEHSTH HAaBBIKM HCIONb30BAHUS TEXHUYECKHX CPEICTB IS
U3MEpPEHUS] M KOHTPOJISI OCHOBHBIX IMapaMeTPOB TEXHOJIOTMUYECKUX TMPOIECCOB MOJYUCHUS U
CBOMCTB HAHOOOBEKTOB (KJIACTEPOB, HAHOYACTHII, (YICPEHOB, HAHOTPYOOK), HAHOCHCTEM,
HaHOMaTepHaioB u u3aeuii u3 Hux ([1K-7);

3Hamy:

- KJacCH(UKAIUI0 METOJOB TEPMHYECKOTO aHain3a, (U3UKO-XMMHUYECKHE OCHOBBI
TEPMHUYECKOTO aHalli3a MaTepHalioB, YCTPOHCTBO M MPHUHIMI pabOThl OCHOBHBIX METO/OB
TEPMHUYECKOTO AaHallu3a, BIHMSHUE YCIOBHI TMPOBENCHUS OJKCIEPUMEHTAa Ha pPe3yabTaThl
TEPMHUYECKUX METOJIOB aHajM3a, BOZMOXHOCTH M O0JIACTU MPUMEHEHUSI TEPMUYECKUX METO/I0B
aHaJM3a JJIsl KCCTIEI0BAaHUsI HAHOMATEPHAJIOB.

yMmemsy:

-  AQHAIM3UPOBATh pE3yNbTAThl, TOJNYyYEHHBIC C TIOMOIILI0 PA3IUYHBIX METO/OB
TEPMHUYCCKOTO aHali3a, KOPPEKTHO pacCYUTHIBATh (U3UKO-XUMHUYeCKHe (KMHETHYECKHE |
TEPMOJIMHAMHUYECKUE) TMapaMeTpbl MO JTaHHBIM TEPMOrpaBUMETpUH U auddepeHnmnaIbHoO-
CKaHUPYIOIIEH KaJopuMeTpuH, (QopMyIUpoBaTh TEXHUUECKHE TpeOOBaHHS K OOBEKTaM
UCCJICTOBAHMS.

enadems:

- TPUHIUMIAMHU TPOBEIACHHS JKCIEPUMEHTAa W CTaHAApTHBIMH METOJWKAMH aHalu3a
HAaHOMATEepHaJlOB  METOJOM  TepMorpaBuUMeTpuu U  auddepeHInaIbHO-CKaHUPYIOIIen
KaJIOpUMETPUH, METOJIaMU TEPMOKUHETUYECKOTO aHajau3a, METoJaMH paldOoThl C HAYYHOU
JUTEpAaTypol M DIEKTPOHHO-OMOIMOTEYHBIMM  pecypcaMd MO  TEOPETUYECKUM U
TEXHOJIOTUYECKHUM aCIeKTaM TEPMOTPABUMETPHUECKOTO aHAlIM3a HAHOMATEPUAIOB.

3. KpaTkoe coaep:kaHue TUCHUTIUHBI

BBenenne B MeToAbl TEPMUYECKOT0 AHAJIM3a HAHOMATEPUAJIOB. VcTopust u 3Tarbl
pa3BUTHS TEPMHUUECKUX METOJI0B aHanu3a. Meton Jle-Illatense. OCHOBHBIE BUIBI TEPMUUYECKOTO
anamu3a: TT'A, ATA u ACK. [IpunuunuansHoe yCTpoicTBO nepuBaTorpada. OCHOBHBIE 3a/1aun
KJIACCMYECKUX METOJ0B TEPMHUUYECKOro aHaiu3a MarepuayioB. (DU3MKO-XMMUYECKHE OCHOBBI
TEPMHUYECKUX METOJIOB aHaM3a. J[MHAMUYECKH M M30TEPMUYECKHE PEKUMBI TEPMHUUCCKHIX
MeTOJI0B aHanu3a. O0JacTH MpUMEHEHUS] TEPMUYECKIX METOIOB aHaJIu3a HAaHOMAaTePHaJoB.

TepmorpaBumerpuyecknii anamu3 (TT'A). OcHOBBI MeTO/Ia TEPMOTPABHMETPUUECKOTO
ananu3a. [Ipunmun ycrpoiictBa npubopa TI'A. Kpussie TT'A. Bocnpon3Boaunoch U TOYHOCTH
merona TI'A. BnustHue ycnmoBHsl MpoBeldeHHs 3KcrepuMeHTa Ha pe3ynabTarhl TT'A. CrocoOsl
oTpezieNieHUs] TeMIIEpaTyPHBIX UHTEPBAJIOB Pa3JIOKEHUS BEIIECTB, ONpeesieHue MOTEPh MACCHI.
Hctounuku ommbok u norpemrHocteit B TTA.
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JMuddepeHunalbHO-TePpMUYECKU aHaJIu3 (ATA). OcHOBBI MeTo/1a
nuddepeHIaIbHO-TEPMUYECKOTO aHaim3a. YpaBHeHue Kupxroda. I[lpunmmm ycTporicTBa
npubopa JITA. Kpussie HATA. IlpeumymectBa u Hemoctatku JITA. Temmonepenoc.
Tepmonapel: MaTepuaibl U cBoMcTBa. [loHATHE ATaTOHA BenlecTBa. BiusiHMe CKOPOCTH peakiuil
W YCIIOBHUS NPOBEACHUS dKCIepuMeHTa (pa3mep THUIJIs, (GOPMBI JepiKaTessi, IpoObl, CKOPOCTH
HarpeBa, BIUsHHE aTMocdepsl B meun) Ha (opmy auddepeHnnanbHoi KpuBoi. VcTouHMKH
ook u norpemrHocteii B JITA.

Muddepenunanbuo-ckanupywomas kagopumerpusi (JICK). Ob6nactu npumeHeHHs
JICK). CriocoObl ompe/esieHus: TeMIIePaTypPHbIX UHTEPBAIOB Pa3I0KEHHs BELIECTB U (ha30BhIX
nepexonioB. KonmuyecTBeHHOEe ompeneneHue TEIUIOBbIX 3¢dekToB. lMccnenoBanue KUHETUKU
peaKIii TEepPMHUYECKOTO PA3JIOKEHUs] MarepuaioB. VICTOYHHMKHM OIMIMOOK M IMOTPELIHOCTEeH B
JCK. Pazauna mexay ATA u ICK. CUHXpOHHBIN TEPMUYECKUI aHATIN3 MaTEPUATIOB.

Juiaaromerpusi. Xapakrepuctuka Metona. OnpeaeneHne N3MEHEHUH JTMHBI 00pa3IoB
IIPU HarpeBe U OXJIAXKACHUU WM IIPU 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 odmactu npumeHeHus. CTA-MC: npunnun paboTel U
00J1aCTH IPUMEHEHUS.

IIpuMeHeHne TePMUYECKUX METOA0B I AHAJM3a HAaHOMaTepuaaoB. VcciaenoBanue
IUTABJIEHUS HAHOYACTUI[ METAJJIOB C IIOMOLIBIO TEPMHUYECKMX MeTonoB aHanmu3a. CTA
KOMITO3UI[MOHHBIX MaTepHaIOB. UccnenoBanue KOJIMYECTBEHHBIX XapaKTEPUCTUK
HAaHOMATEPUAJIOB METOAAMU TEPMHUYECKOIO aHaNIU3a. BiusHue pasnuuHbX (GakTopoB (IpHMeEcH,
XUMHNYCCKHUEC BBaHMOHeﬁCTBHH, aTMOC(l)epa He‘lI/I) Ha TOYHOCTh KOJHMYCCTBCHHOI'O M KAa4YCCTBCHHOI'O
aHaJIn3a.

CoBpemMeHHBbIC TeHACHIMH M HaNpPaBJeHUS] Pa3BUTHA TEePMHUYECKHX MeETOAO0B
aHa/JM3a BelecTB M MarepuajoB. OCHOBHBIE NPHUHIUIBI TEPMOMArHUTOMETPUHU.
TepmoconomeTtpusi. Beicokoremneparypssbiil ontudeckuil JITA u ero ananoru. Meroz nazepHoit
BCIIBIIIKY. MPUHLIUINAIBHOE YCTPONCTBO MNpubopa, (HU3MKO-XUMHUYECKHE OCHOBBI, MPUMEpPHI
IpUMEHEHHs. MeTo rperoIuX IINT. BRICOKOTOUHOE N3MEPEHUE TEMJIOBBIX IOTOKOB.

4. O0beM y4eOHOH JUCHHIINHBI

Bunast yueOHoI paboTh B 3auetHpix | B akagem.
eIMHUIIAX Jacax
Oo0mas TpyA0eMKOCTh TUCHHUIJIMHBI 10 Y4eOHOMY MJIaAHY 3,0 108
AYAUTOpPHBIE 3aHATHS: 1,77 64
Jlexrmn (JIek) 0,44 16
IMpaktuueckue 3ansarus (I13) 1,33 48
JlaGopaTopHbie pabOTHI - -
CamocrosiTesibHas padora (CP): 1,23 44
Buj KoHTpoIs: 3a4eT / IK3aMeH 0,0 3ayer

AHHOTaNuA padoyeil MpPOrpaMmbl AUCHUNIMHBI

MeTtoan! na3epHoii nudpakuun 115 u3ydenusi Hanomarepuajos (51.B./1B.6.1)

1. leab MUCHUNJMHBI - TPUOOPETCHUE 3HAHUHN, YMEHUH, BIAJICHUA U (POpPMUPOBAHUE
KOMIIETSHIIHI B 00JIACTH METO/IOB JIa3epHOUN Au(pakiuu Ui aHAIH3a HaHOMATEPUAIIOB.

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

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

- CHOCOOHOCTBIO MPHUMEHSTh OCHOBHBIE THIIBI HAHOMATEPHAIOB W HAHOCHCTEM
HEOPraHMYECKOW (METAJUIMYECKMX W HEMETAUTMYECKUX) M OpraHW4YecKod (MOJIMMEpHBIX W
YIJIEPOMHBIX) TMPHPOIbl  (TBEPABIX, IKHUIKUX, TIeJICO0OPa3HbIX, a’pO30JIbHBIX), BKIIOYAs
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HAHOIUIEHKM M HAHOCTPYKTYPUPOBAHHBIC MOKPBITHS, AJIS PELICHHUsS NMPOM3BOJCTBEHHBIX 3a/1ad,
BJIQJICHHEM HaBBIKAMU BBIOOpA STUX MaTepUaOB ISl 3aJlaHHBIX YCIOBUM SKCILTyaTalluu ¢
y4eTOM TpeOOBAHUN TEXHOJOTHYHOCTH, AIKOHOMHUYHOCTH, HAJEKHOCTH M JOJITOBEYHOCTH,
9KOJIOTHYECKHX rmociieacTBuil ux npumenenus (ITK-5);

- CIOCOOHOCTHIO TPHUMEHSATh HABBIKM HCIOJb30BAHUS TEXHOJOTUYECKHX OIepalyid,
000py/I0BaHuUsl, HOPMAaTUBHBIX U METOJUYECKMX MaTEPHUaJIOB MO TEXHOJIOTMYECKON MOJITOTOBKE
IPOM3BOJICTBA, KAUECTBY, CTAH/IAPTU3ALUHU U CEPTUPUKAIIMM OCHOBHBIX TUIIOB HAHOMATEPHUAJIOB
Y HaHOCHCTEM HEOPraHWYEeCKOW W OPraHWYeCKOW MpUpObl (TBEPIBIX, KUIKHX, rec00pa3HbIX,
a’3pO30JIbHBIX), BKJIFOYasi HAHOIJICHKA M HAHOCTPYKTYPHPOBAHHBIC TIOKPBITHS, & TAKXKe H3IEIUI
Ha UX OCHOBE U MPOIIECCOB IMOJYYEHHS] C BJIEMEHTAMH 3KOHOMHUYECKOTO aHalIu3a U Y4eTOM
NpaBUJI TEXHUKU O€30MacCHOCTH, MPOU3BOJICTBEHHOM CAaHUTAPHH, MOXKAPHOW O€30MacHOCTH U
HopM oxpaHbl Tpyaa (ITK-6);

- CHoCOOHOCTHIO TPUMEHSTh HABBIKM HCIOJB30BAHUS TEXHUYECKHX CPEACTB IS
U3MEpPEHUs] M KOHTPOJII OCHOBHBIX IMapaMeTPOB TEXHOJIOTMYECKUX MPOIECCOB MOJYUYEHHUS U
CBOMCTB HAHOOOBEKTOB (KJIACTEPOB, HAHOYACTHIL, (yJUIEPEHOB, HAHOTPYOOK), HAHOCHCTEM,
HaHOMAaTepHaaoB u u3aeaui u3 uux ([1K-7);

3Hamy:

- TEOPETUYECKNE OCHOBBI CTATHUECKOT0 U IMHAMUYECKOTO PaCCEeHBAHUS CBETA;

- YCTPOMCTBO M MPUHIIUIT paOOTHI JIa3epHBIX aHAIM3aTOPOB pa3Mepa YacTull,

- BO3MOXKHOCTH M 00JIACTH MPUMEHEHHS] METOJ0B JUHAMUYECKOTO CBETOPACCESIHUS AJIs
UCCIIEIOBaHUS HAHOMATEPHAJIOB;

ymemsy:

- aHAJM3UpPOBaTh HM300paKEHHS M JaHHBIC, MOJYYCHHBIE METOAO0M JIMHAMUYECKOTO
paccesiHus CBETa;

- opmynrpoBaTh TEXHUYECKUE TPEOOBAHUS K 00bEKTaM HCCIICIOBAHUS,

enadems:

- HaBbIKAMM O0pabOTKM W UHTEPHpEeTallud JAaHHBIX, TOJIYYEHHBIX METOA0M
JTUHAMHYECKOIO PacCessHUsI CBETA,

- MeroJaMH pabOThl C HAY4YHOM JIUTEpaTypod U 3JIEKTPOHHO-OMOIMOTEUHBIMU
pecypcami, CBSI3aHHBIMU C IPUMEHEHUEM JIa3epHOM Tudpakiuy Ajs aHaJlM3a HAHOMAaTEepHAIIOB.

3. Kpatkoe coep:kaHue AU CHUIIUHBI

1. Baenenme. /luarHocTMKa M MeTOAblI HCCAEAOBAHUSA HAHOMATEPHAJOB M
HAHOCTPYKTYP

Mertonpl onpenenenus pazmepa yactuil. CutoBbii MeTod. CeqMMEHTAMOHHBIA METO/I.
Konnykromerpuueckuid  meron. MeTox  MHKPOCKONHH, PA3HOBUAHOCTH  MHMKPOCKOIIOB.
TexHuueckoe ocHaleHue, o0IIasi KOHCTPYKIHUS 3JIEKTPOHHBIX MHUKPOCKOIIOB U XapaKTePUCTUKU
uHpOpMaLIMK, TONy4aeMOHl C HCIOJIb30BAHMEM pPAa3IMYHO OCHAIICHHBIX MHKPOCKOIIOB.
Pa3pemraromas crnocoOHOCT, MuKpockomnoB. [lonroroBka oOpa3moB [uis HCCIEIOBaHHS Ha
MHKpocKomax. OnpeneneHre  nuamerpa  HechepuyeckMx — yacTtull.  [IpuHIMIIMANbHBIE
BO3MOXKHOCTH 3JIEKTPOHHBIX MUKPOCKOIIOB B ClTydae UX MPUMEHEHHUS [Tl aHaI13a MaTepHalIoB.

2. TeopeTnyecKue OCHOBBI CBETOPACCESTHUS

Uctopuss  cBetopaccessHusi. ONTHYECKUH  IUana3oH  SJCKTPOMArHUTHBIX — BOJIH.
@u3nuecKue OCHOBBI MPOIECCOB pACCESIHUS M TOTJIOLICHUS CBETa. YCJIOBUS U BHJIBI
pAJIEeBCKOTO  paccestHuWsl.  PaccessHMe — MalbIMM  YacTHIIAMH  TOJSPU30BAHHOTO |
HEMOJSIPU30BaHHOTO ~ cBeTa. PaccessHme Ha  QuIyKTyanusix W 4YacTHLax. SIBieHwus,
HaOJTr01atoMecs P PacIPOCTPAHEHUH CBETA B JUCIIEPCHBIX CUCTEMaX. YIIPYroe U Heynpyroe
paccesiHUe.

3. Teopusi MoJIEKYJISIPHOTO pacCesTHUsI CBETa

SAsnenus  Manpensmrama-bpuunroona u Pamana.  JlazepHas  cnekTpockomnus
KOMOWHAIIMOHHOTO paccessHusl. BeIHykIeHHOE KOMOMHAIMOHHOE paccesinue. Mogens JlopeHia.
Teopus Panes monexynspHoro paccesHusi. OCHOBHBIE cieicTBUs Teopun Panes. MonekynspHoe
paccessHUE Ha QIIYKTYaIUsIX aHU30TPOIMH B ra3e. MoseKyisipHas pepakius.
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4. TlorsionieHne U paccesiHne cBeTa cepuyeckoil yacTuieii (teopusi Mn)

CriekTpanbHble XapaKTePUCTUKHU paccestHUs cBeTa Ha ceprueckux 4yacTuuax. BiusHue
CTPYKTYPbI M (POPMBI pacceMBAIONIMX YaCTHIl HA ONTHYECKUE XaPAaKTEPUCTUKU IAUCIIEPCHOU
cuctembl. OCOOEHHOCTH MHIAMKATPUC paccessHUsI Ha c(epuuecKrX 4acTUIaX B 3aBUCHUMOCTH OT
pasMepa M ONTHYECKHX MOCTOSIHHBIX. BekrtopHas mnuarpamma Mu. Teopus Ppaynrodepa.
MHorokpatHoe paccenBanue. CTaTHUECKOE PACCEMBAHUE CBETA.

5. JInHaMH4YecKoe pacceMBaHue CBeTa

OcHOBHBIE HJAEM [HHAMHYECKOrO paccenBaHus cBera. [lapamerpsl omnpeneneHus
METOA0M JUHAMUAYECKOTO CBETOPACCESHUSA I'mppoavHamudeckui auameTp.
ONEKTPOKMHETUYECKUN  MOTEHUMAN.  DJIEKTpOKHHeTHueckue  sBieHus. Teopus JIOC.
MounekynsipHas macca. CpaBHEHHE METOJIOB CTaTUYECKOTO U JUHAMHUYECKOIO PacCesHUs CBETA.

6 CocTaBHBIE 3J1eMEHThI AaHAJHU3ATOPOB pa3Mepa 4acTHIL

Jlazepsl, mpuHIMI paboTH Ja3epa. Bunbl nazepoB. AkTHBHas cpena jazepoB. Hakauka,
MEXaHU3M <«HaKayKku» ja3epoB. ONTUYECKUI pe30HATOP. XapaKTEPUCTUKUA KaueCTBA MU3JITYyUEHUS
nazepoB. JlerekTopsl poToHOB. POTOIMUCCHOHHBIE YCTpoiicTBa. [Ipubop xoppemsuu. Cucrema
cyeta OTOHOB.

7. IlppHIUNINATBbHBIE CXeMbl YCTAHOBOK JIA3€PHBIX AHAJIN3ATOPOB.

[MpuHIMIHATBHBIE CXEMbl YCTAHOBOK JIa3€PHBIX aHAIM3aTOpPOB Kommanuu Fritsch,
Malvern, Horiba u npouee. IIpubopsl, 0coOEHHOCTH MOAEIEH JIa3epHBIX aHAIU3aTOPOB,
JIONOJIHUTEIbHBIE MOAYJIU. [IpuMeHeHue MeToja ma3epHOM AUQpakuuu [UIs HCCIEI0BaHMS

HaHOMAaTEPHAaJIOB.
4. O0beM y4eOHOH JUCHHIJINHBI
Bunst yueOHoI paboThI B 3auetHpix | B akagem.
eIMHUIIAX qacax

Oo6mas TpyA0eMKOCTh JUCIHHIJIMHBI IO Y4e0HOMY IJIaHy 3,0 108
AYIUTOpPHBbIE 3aHATHUSL: 1,33 48
Jlexrmn (JIek) 0,89 32
Ipaktuueckue 3ansarus (I13) 0,44 16
JlaGopaTopHbie pabOTHI - -
CamocrosiTesibHas padora (CP): 1,67 60
Buj koHTpoIs: 3a4eT / 3K3aMeH 0,0 3ayer

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIMHBI
Yraepoanbie HanomaTepualbl (51.B./[B.6.2)
1. eab MUCHUNJMHBI - TIPUOOPETCHUE 3HAHUHM, YMEHUH, BIaJICHUA U (POpPMUPOBAHUE
KOMIIETEHIIMI B 00JacTH YIJEpOAHBIX HAaHOMATEPHAJOB U O3HAKOMJICHHE C MX CTPYKTYpOH,
CBOMCTBaMH, BO3MOKHOCTSIMU TPUMEHEHUS.

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

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

- CHOCOOHOCTBIO TPUMEHSATH OCHOBHBIC THIBI HAHOMATEPUAIOB U HAHOCHUCTEM
HEOPraHMYECKOW (METAJUIMYECKMX W HEMETAUTMYECKUX) U OpPraHM4YecKod (MOJIMMEpHBIX W
YIJIEPOMHBIX) TMPHPOIBl  (TBEPABIX, KHUIKUX, TIeICO0pPa3HbIX, a’pO30JIbHBIX), BKIIOYAs
HAHOIJICHKA M HAHOCTPYKTYPHPOBAHHBIC MOKPBITHS, [UI PEIICHUS MPOM3BOJCTBEHHBIX 3ajad,
BJIaJICHUCM HaBBIKAMH BBHIOOpA 3THUX MATEPHAIOB JJIs 3aJaHHBIX YCJIOBHH SKCIUTyaTallud C
y4eToM TpeOOBaHH TEXHOJOTMYHOCTH, SKOHOMHYHOCTH, HAIEKHOCTH H JIOJTOBCYHOCTH,
9KOJIOTHYECKHX rmociieacTBuil ux npumenenus (ITK-5);

- CIIOCOOHOCTHIO TPUMEHSATh HABBIKM HCIIOJB30BAHHS TEXHOJOTHUYECKMX OIEPaIlHii,
000py/IOBaHHs, HOPMATUBHBIX U METOAMYCCKAX MATEPHUAJIOB MO TEXHOJOTMYECKOM MOIrOTOBKE
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MPOU3BOJICTBA, KAYECTBY, CTAHIAPTU3AINNH U CEPTU(DUKAIINHA OCHOBHBIX TUIIOB HAHOMATEPUAIOB
Y HaHOCHCTEM HEOPTraHWYEeCKOW W OPraHWYeCKOW MpUpObl (TBEPIBIX, KUIKHX, FeIc00pa3HbIX,
a’p030JIbHBIX ), BKIIFOYAsi HAHOIUICHKA M HAHOCTPYKTYPUPOBAHHBIC MOKPBITHS, a TAKKE M3ICTHN
Ha UX OCHOBE U MPOIIECCOB IMOJYYEHHS] C BJIEMEHTAMH 3KOHOMHUYECKOTO aHalIu3a U Y4eTOM
NpaBUJI TEXHUKU O€30MacCHOCTH, MPOU3BOJICTBEHHOM CAaHUTAPHH, MOKAPHON O€30MacHOCTH U
HopM oxpaHbl Tpyaa (ITK-6);

- CHoCOOHOCTHIO TPUMEHSTh HABBIKM HCIOJB30BAHUS TEXHUYECKHX CPEACTB IS
U3MEpPEHUs] M KOHTPOJII OCHOBHBIX IMapaMeTPOB TEXHOJIOTMYECKUX MPOIECCOB MOJIYUYEHUS U
CBOMCTB HAHOOOBEKTOB (KJIACTEPOB, HAHOYACTHI, (YJUIEPEHOB, HAHOTPYOOK), HAHOCHCTEM,
HaHOMAaTepHaaoB u u3aeanii u3 uux ([1K-7).

3Hamy:

- MoAM(UKALUU YIIepoja, CTPYKTYpy U CBOMCTBAa YIJIEPOAHBIX HAHOMATEpPHUAJIOB,
BO3MOXXHOCTH UX HUCIOJIb30BAHUS,

ymemsy:

- HCTOJb30BaTh PA3IMYHBIC HCTOYHMKM WH(GOPMAIUU JUIS TIOTYYCHHS CBEACHHMA O
HOBEHILINX MCCIIET0BAaHUAX B 00JIACTH YIIIEPOJHBIX HAHOMATEPUAJIOB;

- KPUTUYECKH aHAIIM3UPOBATh HAYYHBIC MyOJINKAIIHH;

gnadems:

- HaBBIKAMH TIOJITOTOBKU aHATUTHYECKUX 0030pOB COBPEMEHHOW HAYYHON TUTEPATypHI B
00JacTH yriaepoaHbIX HAHOMATEepUAJIOB B YCTHOM M MUCbMEHHOM (opMme.

3. KpaTkoe coep:kaHue I CHUIIUHBI

1.BBenenue. Knaccupukanus yriiepoaHbIX HAHOCTPYKTYP

AmnorponHeie  Moaudukaruu  yriaepoga OCHOBHBIE TOHSATHS KBAaHTOBOW XUMUH.
[uOpuguzanmsi aTOMHBIX opOuTameli W MHOrooOpasue aIOTPONMHBIX MOAUGUKAIUN U
XUMHUYECKHX COCIUHEHHWH yriepoaa. Anma3 u ankadbl. ['padut, rpadeH, apeHbl, aaKeHBI,
KapOuH, ankuHbl. CMelIaHHbIe U POMEKYTOUHbIE AJIJIOTPOITHbIE MOAU(DUKAIIUY YTIIEPOa.

2. YriaepoaHble HAHOTPYOKH

Uctopus otkpbitust YHT. IloHsATHE ODHOCTEHHBIX M MHOTOCTEHHBIX YIJIEPOIHBIX
HaHOTpYOOK. MH(popmanust 06 UX CTpoeHHMH U MeToaax mnonydeHus. CTpyKTypHbIE CBOMCTBA.
XUpaabHOCTh HAHOTPYOOK. DJIEKTPOHHBIE CBOMCTBA HAHOTPYOOK. DJEKTPOHHBIC CBONCTBA
rpadUTOBOM  TUIOCKOCTH. MexXaHW4YecKHe CBOMCTBAa. YIpyrue CBOMCTBAa  yIJIEpOJHBIX
HAaHOTPYOOK.  DJIEKTPOMEXaHUYECKHE CBOWCTBA  YIVIEPOAHBIX  HaHOTpYOOok. I[loHsiThe
xupanbHOocTU. OOCYXKIIeHHE B3aMMOCBSI3U XUPAJIBHOCTH U (PU3MUECKUX CBOWCTB YIJIEPOJIHBIX
HaHOTPYOOK. [IpuMeHeHue yriepoaHbIx HAaHOTPYOOK. TOKCHYHOCTh HAHOTPYOOK.

3.DyajepeH

Ucropus otkpeitus pymiepenos. Kimacreps yriepona. YcraHoBKa U METOAMKK Puvapaa
Cmommu. Otkpeitusi bakmunctepa @ymnepa. Ilonstue o ¢ymnepenax. Teopema Diinepa u
CTPYKTypa MOJIEKYN (y/UIEpeHOB W YIJIEPOJIHBIX HAHOKIACTEPOB, (YILIEPEHONOJ00HBIS
CTPYKTYpbl B KHMBOH TNpupoAe. YTIEpOoAHblE Kiactepsl Qysiepounnoro tuma. CuHTes,
MoauHUIIMPOBAHUE, UCTIOIb30BaHUE (YIIIEPCHOB.

4.T'paden

[Tonsitus rpadura, rpadena, okcuaa rpadeHa, CTpoeHue U 0coOble CBOWCTBa rpadeHa.
Xumuyeckoe moauduiupoBanue rpadena. « padeHoBas» dMeKTpoOHHKA. MHOTOCIOWHBIN
snutakcuaidbHbiii Tpaden (MEG). CrpykTypa, 3JI€KTpHYECKHE CBOWCTBA, MEXaHHUYECKHUE
CBOWCTBA, BO3MOYKHOCTH MIPUMEHEHUS B DJICKTPOHUKE

5. Hanoanmas.

[lonatuss HaHOanMa3a, CTPOCHME M OCOOBIE CBOICTBa HaHoaiaMasza. TexHOIorus
MOJYyYEHHS] JIE€TOHAIMOHHBIX HaHOalIMa30B. O4uCTKa HaHOAIMa30B OT Mpumeced. MeTobl
KOHTPOJISI CTETICHU YUCTOTHI IETOHAIIMOHHBIX HaHoanMma30B (JJHA). [Tonyuenue HaHOAIMa3HBIX
cycnensuii. Ctpykrypa JIHA. IIpaktuyeckoe ucnosb3zoBanue JJTHA.

6. KoMno3uTsl, coaepakainime yriepoaHble MaTepHaJIbl
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Matepuansl W KOMIIO3UTHI HAa OCHOBE YIJEPOAHBIX HaHOTPYOOk. Ilomumepsl wu
KOMIIO3UTHBIE MaTepuaibl HA OCHOBE JIPYIHX YIJIEPOIHBIX HAHOCTPYKTYD.

7. HeyriiepoaHblie HAaHOTPYOKH.

[TonsiTe HeyraepoaHbIX HAHOTPYOOK. (DYHKIIMOHAIBHBIE CBOWCTBA M MPAKTUYECKOE
UCIIOJIb30BaHUE PA3IMYHBIX HEYTIIEPOAHBIX HAHOTPYOOK.

4. O0beM y4eOHOH JUCIHIJIMHBI

Bunbr yue6HOM paboThI B 3ayerHBIX B akazmem.
CANHHUIIaxX qacax
Oo6masi TpyA0eMKOCTh TUCHHIJIMHBI IO Y4e0HOMY IJIaHy 3,0 108
AYIUTOpPHBIE 3aHATHUS: 1,33 48
Jlexrmn (JIek) 0,89 32
Ipaktuueckue 3ansarus (I13) 0,44 16
JlaGopaTopHbie pabOTHI - -
CamocrosiTesbHas padora (CP): 1,67 60
Buj koHTpoIs: 3aueT / 3K3aMeH 0,0 3ayer

AHHOTanuA padoyeil MPOrpaMmbl AUCHUNIMHBI
Hanomatepuaiusi B papmaneBtuke (51.B./IB.7.1)

1. Heab AMCHUILUIMHBI - O3HAKOMUTH CTYJCHTOB C MEPCIEKTUBHBIMH HANPaBICHUSMH
NPUMCHEHHS HAaHOMATepHaJIOB B  (apMaueBTHKe U mOpo0ieMaMy CO3/JaHHs  HOBBIX
JIEKapCTBEHHBIX CPEJICTB, JaTh MOHATHE 00 OCHOBAxX 00MIeH (hapMaKoJIOTHUH, MOKa3aTh OCHOBHBIC
HAMpaBJICHUS M TMOAXOJbl K Pa3pabOTKe HAHOUYACTHI[I U HAHOMATEPHUAJIOB s (apMaIleBTHKH,
JIaTh TPUMEPBl KOHKPETHBIX pPa3pabOTOK HAHOMATEPUANIOB JUIS HAINPABICHHOTO TPAHCIOPTa
BEILIECTB M JICKAPCTBEHHBIX CPEJICTB, COACPIKAIINX TAKHE HAHOMATEPHAIIbI.

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

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

- CIOCOOHOCTBHIO HCIOJIb30BAaTh HAa MMPAKTHKE COBPEMEHHBIC MPEICTABICHUS HAYK O
CBOMCTBaxX BEILECTB M MAaTEPUAJIOB IPH MEPEX0Jie UX B HAHOPa3MEpHOE COCTOsiHUE (HOJb, OJHO
U JIByXMEPHOE), O BIMSHUHM pa3Mepa Ha CBOWCTBA BEHICCTB M MaTEPHAIOB, B3aMMOJCHCTBUH
HaHOMAaTepPHaJIOB M HAHOCHCTEM C OKpyskarotei cpenoit ([1K-2);

- CHOCOOHOCTBIO TIPUMEHSATH OCHOBHBIC THIBI HAHOMATEPUAIOB U HAHOCHUCTEM
HEOPraHMYECKOW (METAJUIMYECKMX W HEMETAUTMYECKUX) U OpraHW4YecKod (MOJIMMEpHBIX U
YIJIEPOMHBIX) TMPHPOIbl  (TBEPABIX, IKHUIKUX, TIeICO0pPa3HbIX, a’pO30JIbHBIX), BKIIOYAs
HAHOIUICHKH M HAHOCTPYKTYPHPOBAaHHbBIC TOKPBITHSA, Ul PEIICHUS MMPOM3BOJCTBEHHBIX 3ajad,
BJIaJICHUCM HaBBIKAMH BBHIOOpA 3THUX MATEPHAIOB JJIsl 3aJaHHBIX YCIOBHH HSKCIUTyaTallud C
y4eToM TpeOOBaHHH TEXHOJOTMYHOCTH, SKOHOMHYHOCTH, HAJCKHOCTH U JOJITOBEYHOCTH,
9KOJIOTHYECKHX rmociieacTBuil ux npumenenus (IIK-5);

3HAMY:

- IEPCTIEKTUBHbBIC HATIPABJICHUS TIPUMECHEHUSI HAHOMATEPHAIOB B ME/IUIIHHE;

- OCHOBBI 001Iel (papMaKoOJIOTHM U aKTyalbHbIE MPOOJIEMBI, CBA3aHHBIE C CO3JAHUEM U
NPUMEHEHHEM HaHOCUCTEM U HAHOMATEPHAJIOB Ui (hapMalleBTHKH;

- IpUMepbl HAHOMATEPHAJIOB [Tl HAITPABJICHHOT'O TPAHCIIOPTA BELIECTB,

ymems:

- QHATM3MPOBATh HAYYHYI0 MH(OPMALIUIO 10 CO3JIAHUIO, UCCIICIOBAHUIO U IPUMEHEHUIO
HAHOCHCTEM M HAaHOMATEPHUAJIOB JJIsl (PapMaIleBTHKH;

- TPUMEHSTh TEOPETHYECKME 3HaHWS OO0 OCHOBHBIX TWOJXOJaxXx K pa3padoTKe
HAHOMATEPHAJIOB JUISI MEIUIIMHCKOTO TMPUMEHEHHUS [UIsS PEIICHHs WCCIICA0BATEIbCKUX |
NPUKJIaIHBIX 3a/1aY;

enadems:
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- CHOCOOHOCTBIO K KPUTHUECKOMY aHAJM3y U OIEHKE COBPEMEHHBIX HAayYHBIX
JOCTHMKEHUI B 00JacTH  CO3JaHMsl, UCCIEJOBaHMS U TMPUMEHEHHs] HAHOCHUCTEM U
HAHOMATEPHAJIOB ISl (hapMalleBTHKH,

- CIIOCOOHOCTBIO OLICHUBATH MEPCIEKTUBBI MPUMEHEHUSI HAHOYACTUIl M HaHOMATepHaJlOB
JUISL CO3JJaHUs JIEKAPCTBEHHBIX MPENapaToB, NPeJHA3HAYEHHbIX Ul Pa3IMYHbIX IIyTEH BBEICHMUS.

3. KpaTkoe coaep:kaHue TUCHUTIUHBI

1. IlepcnexkTHBHBIC HaNpaBJeHHs NPHMEHEHHUS] HAHOMATEPHAJOB B MeIHMIHHE.
MenuuyHa, HaHOMEIUIIMHA, HAHOOMOTEXHOJOTus. POCT HaydHBIX HCCIEAOBaHUN B oOnacTu
HAaHOMAaTepHaJloB i1 MeauluHbl. OLEHKM pocTa phlHKAa HaHOMEIUIMHBL. IlepcriekTuBHBIE
HaIlpaBJICHUs HAHOMEIWLMHBI. UMIUIAHTHUPYEMBIE YCTPOMCTBA; MMIUIAHTHUPYEMBIE MaTepHabI;
MaTepuandbl W YCTPONCTBA UIsl XUPYPrUH, TUATHOCTHUKA W BU3yanu3amus, (apMareBTHKA.
[Ipumepsl 3apyOeXHBIX M POCCHMCKHX pa3padOTOK B OITHX HampaBleHHWsX. [IpoGiemsl
HAaHOMEIUIIUHBI.

2. Co3nanue HOBBIX JIeKAPDCTBEHHBIX CPEJACTB HAa OCHOBE HAHOYACTHI M
HaHoMaTepuanoB. IloHsTne nexkapcTBEHHOro cpeacrBa. OCHOBHBIE U BCIOMOIAaTEJIbHBIE
KOMITIOHEHTBI JIEKAPCTBEHHBIX CPEACTB. OTalbl CO3JaHUS HOBBIX JIEKAPCTBEHHBIX CPEICTB.
MexnyHnapoansie cranaaptel GLP, GMP, GCPllekapctBennbie Gpopmbl, UX KiIacCU(UKAIIHS.
XapakTepucTUKH 0€30MaCHOCTH JIEKAPCTBEHHBIX CPEJICTB.

3. JlexapcTBeHHOe BelleCTBO MW OpraHu3M. [IpOHMKHOBEHHME BEILIECTB ueEpe3
ouonornueckue MemOpanbl. [lonsTtne rtHcTOremaTudeckux OapwepoB. Ilytm BBeaeHUs
JICKapCTBEHHBIX BEIIECTB — WX KIACCHU(UKAIMs, JOCTOMHCTBA, OTPAHUYEHHUS U HEIOCTATKH.
Pacnipenenenne nekapCcTBEHHBIX BEIIECTB B opraHusme. /lemonupoBanue. buorpanchopmarus
JICKapCTBEHHBIX BelLIecTB. BrIBeneHue JekapcTBeHHbIX BemlecTB. [1000uHOE M TOKCHUYECKOe
JICMCTBHE JIEKAPCTBEHHBIX BeIECTB. HampaBieHHBIN TPAHCHOPT JIEKAPCTBEHHBIX BEIIECTB KaK
BO3MOXHOCTh CHU3UTh MM0O0YHOE AeiicTBue. [IpuHIND «He HaBpeau».

4. Bonpocbl TOKCHYHOCTH HAHOYACTHUIl U HAaHOMaTepHuaJioB. [Ipo6ieMbl TOKCUYHOCTH
BEIIIECTBAa B HAHOPA3MEpPHOM cocTOossHUM. HaHoTokcukomorus. OcoOEHHOCTH OMOJIOTHYECKOTO
JeicTBUsL HaHodacThll. [Ipumepbl NaHHBIX O TOKCHMYHOCTM HAHOYACTHUI] METaUIOB, OKCHJOB
METaJUIOB U HEMETAJIOB, YITIEPOJHBIX HAHOTPYOOK U (YJIIEPEHOB, CPAaBHEHHE C TOKCUYHOCTHIO
BEILIECTB B PaCTBOPE U B BUJE MUKPOYACTHII.

5. Heoprannyeckne HaHOYACTHIBI. VICIIOB30BaHNE HAHOUACTHL] METAJIJIOB B KAUECTBE
OaKTEepULIUIHBIX areHToB. MarHuTHbIE HAHOYACTULBI. MAarHMTHO-)KUJKOCTHAsl THIETEPMUs
omyxoneii. HanouacTtuipl 30m0Ta U GoroanHamudeckas tepanus. [IpousBoansie (ymiepeHoB.
[lopucTele HEOpPraHMYECKHE HAHOYACTHIBI KAK HOCUTENM JIEKAPCTBEHHBIX  BEILECTB.
[lepciekTMBBI HEOPraHMYECKMX HAHOYACTHUI[ KaK HOCUTENEW JUIsl HalpaBIECHHOIO TpaHCIOpTa
JIEKAPCTBEHHBIX BELIECTB.

6. JlumocoMbl M Jpyrue AaccoUUAThbl NOBEPXHOCTHO-AaKTUBHBIX BelECTB.
JlocToMHCTBA U HEJOCTATKU JTUIIOCOMHBIX (opM npenapatoB. OCOOEHHOCTH JIUITOCOMHBIX (HOpM.
OcHOBHBIE KOMIIOHEHTBI, UCIIOJIb3YEMBIE ISl TIOJYyUYEHUS JTUIIOCOMHBIX IpenapaToB. [Ipumepsl
JUTIOCOMHBIX MPEnapaToB AJIs Pa3IMUHbIX yTel BBEACHUS U JICUCHHS Pa3InYHbIX 3a00eBaHMIl.
[Ipumenenne Jpyrux accouuaToB ITOBEPXHOCTHO-AKTHUBHBIX BEIIECTB KaK HOCUTENIEH
JIEKAPCTBEHHBIX BEIIECTB - MULEUIIPHBIE JICHUTUHOBBIE T€IIH, MHUKPOIMYJIbCUH, KUIKHE
KPUCTAJUIBI.

7. Iloaummepconaep:kalmpe HAHOYACTHILI M  HaHoMmaTepuaiabl. [lonmumepst,
pa3pelieHHble 111 MEAULMHCKOIO NpuMeHeHus. HaHokancysbl, HAHOYAaCTULIBI C MOJIMMEPHBIM
MOKPBITHEM, MOJUMEpHble MULEIIbl. [lenapumepbl. KoHbIOraThl JIEKapCTBEHHBIX BEIIECTB C
NOJMMEPHON MOoJeKynoil. Mukpokancynsl. [Ipumepsl pazpaboTok JeKapCTBEHHBIX MPENapaTos,
COJIepXKAIIMX HAHOCTPYKTYpPhI IOJIUMEPOB.

8. /lpyrue HaHo4acTMUbI U HaHoMaTepuaJbl. Hanosmynbcuu. TBep/ble JTUMHIHBIC
HAHOYACTHIIBI. CTPOEHHE, CBOMICTBa, MpHUMeEphl HCMONb30BaHMUs. KyO0ocoMBbl UM TE€KCOCOMBI.
[ukinonekcTpuHel M Apyrue cynpaMmosiekyisipHsle cuctembl. HanokonteitHepsr u3 JIHK.
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brnuxkaiiime W OTJalleHHBIE TMEPCIEKTUBBI MPUMEHEHHUS HAHOYACTUI[ M HAaHOMATEpUAIOB B
MeIUIIHE.
4. O0beM 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 - -
CamocrosiTesibHas padora (CP): 1,67 60
Buj KoHTpoIs: 3a4eT / IK3aMeH 0,0 3ayer

AHHOTanus padoyeil NPOrpaMMbl JUCHHUILJIMHBI
Tokcukosorus u Hanorokcukojorusi (b1.B.J1B.7.2)

1. eap QAUCHUNIMHBI - GOPMHUPOBAHUE y CTYJACHTOB MOHATHS O PA3JIUYHBIX aCIEKTax
TOKCHYECKOTO JICHCTBUSI HAHOYACTHII 1 HAHOMATEPHAJIOB, MEXaHH3MaxX MX JCHUCTBUS Ha JKHUBBIC
CHCTEMBI U CIIOCOOHOCTH K OIICHKE PHCKa IpU paboTe ¢ HaHOMAaTepHaIaMH.

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

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

- CHOCOOHOCTBIO HCITOJIb30BaTh Ha MPAKTHKE COBPEMEHHBIC TPEJICTABICHUS HAYK O
CBOWCTBAaX BEIECTB U MATEPUAJIOB MPHU MEPEXO0JIC UX B HAHOPA3MEPHOE COCTOSIHUE (HOJIb, OJTHO
U JIByXMEPHOE), O BIMSHUHM pa3Mepa Ha CBOWMCTBA BEHICCTB M MaTepPHAIOB, B3aMMOJCHCTBUU
HaHOMAaTepPHaJIOB M HAHOCHCTEM C OKpysKarotei cpenoit ([1K-2);

- CIIOCOOHOCTBIO TPUMEHSATH OCHOBHBIC THITBI HAHOMATEPHAJIOB W HAHOCHUCTEM
HEOPraHMYECKOW (METAJUIMYECKMX W HEMETAUTMYECKUX) W OpraHM4YecKod (MOJIMMEpHBIX W
YIJIEPOMHBIX) TMPHPOIBI  (TBEPABIX, IKHUIKUX, TIeICO0pa3HbIX, a’pO30JIbHBIX), BKIIOYAsS
HAHOIUICHKA M HAHOCTPYKTYPUPOBAHHBIC MOKPBITHS, JJIS PEIICHHUS MPOM3BOJICTBCHHBIX 3aj/1ad,
BJIaJICHHEM HaBBIKAMH BBIOOpAa JTHUX MAaTEPUANOB I 3aJaHHBIX YCIOBHH OJKCIUTyaTallMd C
Y4ETOM TpPEeOOBAHUN TEXHOJOTHUYHOCTH, IKOHOMHUYHOCTH, HAJCKHOCTH U JOJTOBEYHOCTH,
9KOJIOTHYECKHX rmociieacTBuil ux npumenenus (ITK-5);

3HamMb.

- OCHOBHBIE TIOHSITHSI TOKCHKOJIOTHH U HAHOTOKCUKOJIOTHH;

- MEXaHW3Mbl JCHCTBUS HaumOoJiee pacIpOCTPAHCHHBIX TOKCHYHBIX BEINECTB U
AQHTH]IOTOB,

- 0COOCHHOCTH JICHCTBHSI HAHOYACTHUI] HA )KUBBIC CHCTEMBI|

ymemb:

- TpPaBWIBHO OIICHWBaTh PHCK TIpU pabOTe C pa3IUYHBIMA HAHOYACTUIIAMH U
HaHOMaTepHallaMH,

- BbIOMpaTh cCpeAcTBa 3aIlUTHl, HEOOXOIUMBIE TMpH paboTe C  pa3IMYHBIMU
HAaHOCHCTEMaMH U HAaHOMAaTepHaJIaMHu,;

enademy:

- nH(pOpMaINHel 0 TOKCHIYHOCTH HEKOTOPHIX BUIOB HAHOYACTHIl 1 HAHOMATEPUAJIOB,;

- HaBBIKAMU aHaJM3a COBPEMCHHOW HAYYHOW JHMTEpaTypbl B OOJACTH TOKCHYHOCTH
HaHOMAaTepPHAaJIOB.

3. KpaTtkoe coiep:kaHue U CHUILTAHBI

1. BBeneHue W OCHOBHbIe mOHATHS. OnpeneneHNe TOKCHKOJIOTHH, pPa3Ielbl
ToKcukosioruu. HMcropust tokcukosioruu. llonsitue o BpegHom BemiecTtBe. TOKCMYHOCTh M
omacHOCTh BemiecTBa. [lonstue mo3bl. Kpusbie «mo3a-sddext». Bumbl TokcHueckux 103 U
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koHuentpauuid. Ilopor Bpegnoro nedctBus. Ilomstue IIJIK. TonepantHocTh. IloHsITHE
romeocrtaza. Knaccudukamnus orpabinenuii. OcTpoe U XpoHHUECKOe OTpaBiieHHe. OTIajieHHBIC
MOCJIE/ICTBHUS.

2. JlelicTBMe TOKCHYHBIX BellecTB Ha opraHu3sM. OCHOBHBIC MYTH TIOCTYIUICHHS
TOKCHYHBIX BeIIeCTB B opraHu3M. Kimaccudukamuss TOKCHYHBIX BEIIECTB MO JCHCTBUIO Ha
OpraHu3M, II0 H30MPATETLHON TOKCHYHOCTH. OGP EKTH TpHU MOBTOPHOM  BBEJICHUH.
KoMOuHMpOBaHHAS TOKCUYHOCTH. MOJEKYISpHBbIE MEXaHU3MbI IEUCTBUS TOKCUYHBIX BEIICCTB.
ATOHHUCTBI M aHTAarOHUCTHI PELenTOPOB. [IpruMepbl TOKCHKAaHTOB-ArOHUCTOB U AHTATOHUCTOB, UX
MUILEHU U 3P PEKTHI.

3. Jerokcukauuss U aHTUAOTHI. Ilepuoas! orpaBieHus. OOLIME MPUHLIMIBI JEUECHUS
orpaBiieHui. CTUMYISIUA €CTECTBEHHOM JeTOKCUKalMu. VCcKyccTBeHHasi J€TOKCHUKAIUs
opranusma. [Ipumenenue antuaoroB. Kinaccudukanust aHTU0TOB U IPUMEDHI.

4. TlpuMepbl TOKCMYECKOT0 /IeliCTBHA BelleCcTB. TOKCHMUECKOE JEHCTBHE HEKOTOPBIX
BEILIECTB HEOPraHMYECKOTO IMPOMCXOKIAEHUSA: MOHOOKCH]I YIJIEPOJa, OKCHABI a30Ta, OKCHIBI
Cepbl, KHUCIOTHl M IIENOYH, (TOp, MBIIIBSIK, TsDKEIble MeTaulhl. TOKCHMYecKoe elCcTBHe
HEKOTOPBIX  OpPraHMYECKHMX BEHIECTB. OJHOATOMHBIE CHOUPTHI M  TJUKOJM, AalleTOH,
docdopoprannueckre NeCTUIH b, KoQerH, HUKOTHUH. TOKCHHBI OJIETHOM MOTaHKU H MyXOMOpA.
TokcUHBI 3M€11 M CKOPITUOHOB.

5. IlonsiTHEe WM 3a7a4H HAHOTOKCHUKOJOrMHM. VcTopus HaHoTOKcHKOioruu. llpumepst
OCTPOTO U XPOHUYECKOTO JACHCTBUS BhICOKOAMCTIEpcHOU mbutH. O0630p ['tonTepa O6GepaopcTepa
«HaHOTOKCUKONOTHS: HOBas MUCLUIUIMHA, BO3HUKAIOIIAS W3 HU3YyYEHHUS YaCTHUI[ CBEPXMAaJIOro
pa3Mepa». Pacnipenenenue yactull npu MHrandauuu. BiausHue pazmepa u GopMbl HAHOYACTHUL —
npumepbl. OCOOCHHOCTH ACUCTBHSI YaCTUI B HAHOPA3MEPHOM COCTOSTHUU. OpraHbl-MUTIICHH IS
HaHouyactull. OIlleHKa pUCKa TNpPW BO3JACUCTBUM HaHOMarepuaynoB. OrpaHuyeHHs Ha
UCIIOJIb30BaHNE HAaHOMATepHalloB. MeTo/bl OIEHKH 0e30MmacHOCTH HaHoMaTepuanoB. CpencTsa
3alUTHI TpU paboTe ¢ HaHOMAaTepHallaMu.

6. Ilpumepbl TOKCHYECKOro AeiicTBUSI HaHoOYacTML. TOKCHuYecKoe JeicTBUE
HAaHOYACTHI] METAJUIOB, YIVIEPOAHBIX HAHOYACTHUI[, OKCHJHBIX HAHOYACTHIL], MOJUMEPHBIX
HAaHOYACTHII.

4. O0beM y4eOHOH JUCHHIIMHBI

Bunast yueOHoI paboThI B 3auetHpix | B akagem.
eIMHUIIAX Jacax
Oo6mas TpyA0eMKOCTh TUCHHIJIMHBI IO Y4eOHOMY IJIaHy 3,0 108
AYIUTOpPHBIE 3aHATHUS: 1,33 48
Jlexrmn (JIek) 0,89 32
Ipaktuueckue 3ansarus (I13) 0,44 16
JlaGopaTopHbie pabOTHI - -
CamocrosiTesibHast padora (CP): 1,67 60
Bu KoHTpoIs: 3a4eT / IK3aMeH 0,0 3ayer

AHHOTanuA padoyeil MpPOrpaMmbl AU CHUNIMHBI
MarautHbie HaHoMaTepuaJsl (61.B.JIB.8.1)

1. leab AUCHMILUIMHBI - OPMUPOBAHUE Y CTYIEHTOB KOMIUIEKCHOTO MPEICTABICHUS O
BO3MOKHOCTSIX TEPMUUYECKOT0 aHaIM3a JIJIsl UCCIIE0BAHMS HAHOMATEPUAJIOB.

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

Ob6naoams caenyromumu oomekynbTypubiMu (OK), obmienpodeccronansasiMu (OITK)
u npodeccuonansibivu (I1K) komnereHImsMI:

- CIOCOOHOCTBIO MPHUMEHSTh HABBIKM HUCIMOJB30BaHUs (I10J] PYKOBOJICTBOM) METOJOB
MOJICJIMPOBAHUS, OLEHKH, MPOTrHO3UPOBAHUS U ONTHUMHU3AIMU TEXHOJOTUYECKHX MPOIECCOB U
CBOWCTB HAHOMATEPHAJIOB, CTAHAAPTH3AIMN U cepTuduKaiuu Matepranos u mporeccos (ITK-4);
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- CHOCOOHOCTBIO MPHUMEHSTh OCHOBHBIE THIIBI HAHOMATEPHAIOB W HAHOCHCTEM
HEOPraHUYeCKol (METAJUIMYECKUX W HEMETAUTMYECKHX) M OpPraHUYecKod (MOJUMEPHBIX |
YIJICPOJAHBIX) TpUPOABl  (TBEPIBIX, IJKUAKHX, TIellco0pa3HbIX, a3pPO30JIbHBIX), BKIIOYAs
HAHOIUJIEHKW M HAaHOCTPYKTYPHPOBAaHHBIE MOKPBITHS, I PELICHUS MPOU3BOJICTBEHHBIX 3ajad,
BJIQJICHHEM HaBBIKAMH BBIOOpA STUX MATEPUANOB IS 3aJaHHBIX YCIOBUH SKCILTyaTalluud ¢
y4eToM TpeOOBaHUIl TEXHOJIOTMYHOCTH, 3KOHOMHYHOCTH, HAJIEKHOCTH U JIOJTOBEYHOCTH,
9KOJIOTHYECKUX mociencTBuil ux npumenenus ([1K-5).

3Hamy:

- TUOBl MAarHUTHOTO YIOPSIOYEHUS U KIACCU(PUKANUIO MArHUTOYMOPSIOYEHHBIX
MaTepuasos;

- OCHOBHBIE XapaKTEPUCTUKH (peppo- u pepprUMarHUTHBIX MaTEPHAIIOB,;

- CBSI3b MAaKpPOCKOMHMYECKUX MAarHUTHBIX XapaKTePUCTUK C BHYTPEHHEW CTPYKTYpoOi
MaTepuana;

- CYLIECTBYIOIIME U  MEpPCHEKTUBHbIE  O0JaCTHM  MPUMEHEHHS  MarHUTHBIX
HaHOMAaTEPHUAJIOB;

- CIOCOOBI MOJIYYEHUsI OCHOBHBIX THIIOB MarHMTHBIX HAaHOMATE€pPHAJIOB M OCOOEHHOCTH
BBIOOpA MeTo/1a /1Jist 00ecriedeHus TPeOyeMbIX MATHUTHBIX CBOWCTB,;

ymemsy:

- TEOPEeTUYECKH OIICHWBAaTh MArHUTHBIE XAapakTEPUCTUKH HOBBIX (eppo- U
(beppuMarHUTHBIX MaTEpUaIOB OCHOBHBIX KJIACCOB,;

- TNPOU3BOAMTH OOOCHOBaHHBIM BBIOOP COCTaBa, CTPYKTYPbI M CIIOCO0A IOJIy4EHUS
MarHUTHBIX HAHOMATEPHAJIOB /Il KOHKPETHBIX 00J1acTeil MpUMEHEHMS,

- TPOBOJUTH AaHAJIU3 MArHUTOMETPHUUYECKUX UCCIEIOBAHUM U COIMOCTAaBICHUE UX
PE3yJIbTaTOB C COCTABOM U CTPYKTYPOM HCCIeI0BaHHBIX MarHUTHBIX HAHOMAaTEPHAJIOB,;

- NPUMEHSTh TEOPETHUYECKHWE 3HAHWUA B OOJIACTM MarHeTU3Ma HAaHOMATEPHAJIOB s
pElIeHHs HCCIEeNOBAaTeNbCKUX M MPHUKJIAJHBIX 3aja4, B TOM YHciIe B OOJAaCTH HayKd O
HaHOMaTepHaJlaX U HAaHOTEXHOJIOTUH.

enadems:

- HaBBIKAMU TMOJIYYEHUsI OCHOBHBIX KJIACCOB MAarHUTHBIX HAHOMATEPHUAJIOB;

- METOJOJIOTUYECKUMH MMOJIXO0/IaMU U HAaBBIKAMH BBISIBIICHUS B3aWMOCBSI3€U CTPYKTYPHI,
CBOMCTB U TEXHOJIOTMH MOJIYYEHUS MATHUTHBIX HAHOMATEPHUAJIOB,;

- HaBbIKAMH OCBOEHHUS U TMPUMEHEHHUS HOBBIX METOJIOB HCCIIEIOBAHHUS MarHUTHBIX
CBOMCTB HAHOMAaTEPHUAJIOB.

3. KpaTkoe coaep:kaHue TUCHUTIIUHBI

Moayasb 1. OcHOBBI MArHETH3MA U TEOPUM MATHUTHOTO YNOPS/I0YeHUS

OcHoBbl Mar"Heroxumum. OcHoBHble TOHATHA. Kiaccudukanus BemecTs 10
OTHOILEHUIO K MarHUTHOMY mouto. Kiaccuueckue U KBaHTOBO-MEXaHUYECKUE TPAKTOBKU JlMa- U
napamaraetusma. 3akoH Kiopu-Belicca. CnimHOBBIH M OpOWTAIBHBI MarHUTHBIE MOMEHTHI.
OpOutansHoe BeipoxaeHue. [lapamarnetusm coefauHeHuit d- u f-aeMeHTOB, MmapaMarHeTU3M
3JIEKTPOHOB MPOBOIUMOCTH.

MarHuTHoe ynopsizoyeHue B MaTepuajax. OOmenHoe B3aumojeiictBue. Mojens
l"aitzen6epra-/lupaka-Ban-dnexka. MexaHu3Mbl 0OMEHBI, THIIBI 0OOMEHA, MPUMEPbl OOMEHHBIX
KjactepoB. Tumbel MarHUTHOrO yrnopsiaoueHus. CHOHTaHHAsh HaMarHWYEHHOCTh. MarHuTHBIN
MOMEHT B (eppo- u dheppumarneTukax. [IpeacraBiaeHus Teopun MOJIEKYJIsIpHOTO 1ojs Beticca.
TemnepaTypHble 3aBHCHMOCTH MAarHUTHOW BOCTIpUUMYHBOCTU. DeppuMarHeTHKu — (GeppUTHI
mmuHeny, reopus Heenst, hepputsbl rpaHatel, rekcaroHaibHbIE (GEPPUTHI.

MarHuTHasi aHM30TPONUS M MATHUTOCTPUKIMA. CBSA3b CTPYKTYpbl MarHUTHBIX
XapaKTepUCTUK MaTepuana. MarHUTOKpUCTAIIIMYECKass aHU30TPOIUs, OOMEHHass MarHuTHas
AHU3OTPONUS M aHU30TPOMUs (HOpMBI. MarHUTOyNpyroe B3auMOJCHCTBUE, MAarHUTOCTPUKIIUA.
MarauTtocrarudeckasi dHeprus, pasMmarauuuBaomiee mose. Cmabbiii  GeppoMarHeTH3M.
[Ipe30MarHUTHBINA U MAarHUTORJIEKTPUIECKUN APPEKT.

Moayab 2. TUNbl MATHUTHBIX HAHOMATEPHAJIOB M 00J1aCTH UX NMPUMEHEHUsA
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JloMeHHasi CTPYKTypa H mpouecchbl HAMArHMYHMBaHUsA. JloMeHHas CTpYyKTypa,
TpaHMIBl JOMEHOB. MarneroconpoTuBieHue. OCHOBHBIE BHJIbI MAarHUTHBIX MAaTE€pUAJIOB.
JloMeHHasi CTpyKTypa OJTHOOCHBIX ()eppOMarHeTUKOB. [IBIKeHHE TOMEHHOW CTeHKH. J[MHaMuKa
MarHUTHBIX J0MeHOB. Ilporiecc HamarHW4YMBaHUS, CTAOMIM3AlMSg MAarHUTHOTO COCTOSHUSL U
nuHamMudeckne 3P QeKThl mporecca HamarHuduBaHUS. OCHOBHBIC THUIIBI MAarHUTOTBEPIBIX U
MarHUTOMSTKHAX MAaTe€pUajioB, U MX JHUCIEPCHBIE COCTOSIHUS, CPABHUTEIIbHBIE XapaKTEPUCTUKH,
CHOCOOBI OJYYEeHHUS, B3aUMOCBS3H COCTaB-CTPYKTYpa-CBONCTBA.

OcHOBHBIC THIIBI MATHUTHBIX HAHOMATEPHAJIOB M OCOOCHHOCTHM HMX MATHUTHBIX
cBoiicTB. BiusHue pasmepa dYacTull Ha MarHuTHblE cBoWcTBAa. (OCHOBHBIE ITapaMeETpHl,
3aBHCSIINE OT pa3MepHoro ¢ ¢exra. Mi3MeHeHne KO3pLUUTUBHON CUITBI C YMEHBILIEHUEM pa3Mepa
yacTulpl. BHyTpeHHU# U BHEIIHUI cymepnapamarseTusMm. Temnepatypa OnokupoBku. OreHka
pa3MEpOB HAHOYACTHI] MO JaHHBIM MArHAUTHOM BOCHPHUMMYMBOCTH. MAarHuTHBIE CBOWCTBa
AHU3O0TPOIHBIX HAHOYACTHUII. Y CTPOMCTBA 3alMCH, XPAaHEHHS U TpeoOpa3oBanust UH(GpOpMaIuu Ha
OCHOBe (eppoMarHeTMKOB. Marepuaibl €  KOJUIOCAJIBHBIM ~ MarHeTOCOMPOTHBICHUEM.
MarHuToakTUBHbIE HAHOKOMIO3UTHI W MaTepHallbl JIJIi MarHUTHOM 3amucu. MarHuTHBIE
CEHCOpbl. MarHUTOONTUYECKUE YCTPOMCTBA. Y CTPOMCTBA CIMHTPOHUKH. MarHuTOKAJIOPUYECKUE
MaTepuaibl ¥, OCOOCHHOCTH KPUCTALUTUMYECKOW CTPYKTYpPbhl, METOJOB TONyYeHUS U IYTH
MIPaKTUYECKOr0 UCMOIb30BAHNS. MarHUTHbIE HAHOMATEPUAIIBI B MEAULMHE.

MarnutHble KUAKOCTH. OCHOBHbBIE XapaKTEPUCTUKUA TUCIEPCUNA MAarHUTHBIX YaCTHIL.
VcinoBusi yCTOMYMBOCTM MAarHUTHBIX JkuaKocTed. [loBegeHMe MarHMTHOM JKHAKOCTH B
HEOJTHOPOJHOM MAarHUTHOM TI0JI€, OCHOBBI (epporuapoanHaMuku. [loBeaeHre MarHUTHBIX U
HEMAarHuTHBIX YacTUIl B MarHUTHOW >KUJIKOCTM B MAarHMTHOM IIOJI€. MArHUTHAs JIEBUTALUS U
paszieneHue MaTepuasioB MO IUIOTHOCTH. OCHOBHBIE TNPUMEHEHHS MAarHUTHBIX KUJAKOCTEH:
MarHuTHas cenaparus, MarHUTOKHJIKOCTHBIE YIUIOTHEHHS, MarHUuTOXHUIKOCTHBIE
aMOPTU3ATOPHI U AeMII(EpHI.

Moayas 3. B3aumoneiicTBHe HAHOMATEPHAJIOB € 3JIEKTPOMATHUTHBIMM MOJISIMH M
MeTOJbl HCCICI0BAHUSA

MarHuTHble pPe30HAHChbl M WHAYUHUPOBAHHbIC MATHMTHBIM I10JIeM MATHMTHbIE
(¢a3zosbie nepexoabl. HaylIMpOBaHHBIE MATHUTHBIM TI0JIEM CHUH-OPUEHTAIIMOHHBIE IEPEXO/IbI.
WHaynvpoBaHHBIE  MarHWTHBIM — IIOJIEM  HEKOJUIMHEAPHBIE  MarHUTHBIE  CTPYKTYpbl B
deppumarnerukax. OCHOBBI TEOPHH MArHUTHBIX pe30HAHCOB. DEeppOMATrHUTHBIA PE3OHAHC.
®deppUMarHuTHBIA pe30HAHC. AHTHU(PEPPOMATHUTHBIA pE30HAHC. BiusHUE CTPYKTYpHI U
MarHUTHBIX CBOMCTB MaTepraia Ha pE30HAHCHYIO YaCTOTY MPU €CTECTBEHHOM (peppOMarHUTHOM
pe3onance. [Ipumenenue deppo- u pepprMarHUTHBIX HAHOUACTUI] ISl CO3/IaHUS MaTepUANIOB U
MOKPBITUM CO CHUKEHHOM paguo-3aMETHOCTBIO. SIIEpHBIN MAarHUTHBIA PE30HAHC — OCHOBBI
METOJla, CHUH-CIIMHOBAash M CIMH-pelIeTOYHas penakcauus, npuHuunel SIMP-tomorpaduu u
UCIOJIb30BaHNE HAHOYACTHI] B KaY€CTBE KOHTPACTHBIX areHTOB.

Hanomartepuanbl i MarHuTHod 3amucd uHpopmamuu. Hanomarepuaisl,
UCIIOJIb3YEMbIC B HOCUTEISIX MH()OPMAIMK BBIYMCIUTEIBHON TEXHUKH. DBOJIONHUS MOIXOA0B U
COBPEMEHHBIE BO3MO>KHOCTH MOBBIIIEHUS INIOTHOCTY MarHUTHOM 3aIUCH.

Metoabl wucc/e0BAHMS MATHUTHBIX HAHOMATEPUAJOB. MeToabl HU3MEpEHUS
MarHuTHOM BoCHpHUUMYHBOCTH. MeToa ['yum, Becw dapanes, Bubpomarneromerp, CKBU/I-
MarHeTOMeTp, WHIYKTHBHBIC W3MepeHus. [IpUHIUIBI W3MEpeHHH, CTaHaapTel, oOpaboTka
JTaHHBIX H3MepeHui. MeccOayIpoBcKasi CIEKTPOCKONUS — TEOpPETHYECKHE OCHOBBI METOa,
NPUHIUITBI YCTPOKCTBA MPUOOPOB, 00paboTKa U MHTEPIPETALIUS JAHHBIX U3MEPEHUH.

4. O0beM y4eOHOH JUCIHIIMHBI

Bunast yueOHoI paboThI B 3auetHpix | B akagem.
eIMHUIIAX Jacax
Oo0mas TpyA0eMKOCTh TUCHHUILJIMHBI 10 Y4eOHOMY MJIaAHY 3,0 108
AYIUTOpPHBbIE 3aHATHUS: 1,33 48
Jlexrmn (JIek) 0,44 16
Ipaktuueckue 3ansarus (I13) 0,89 32
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JlaGopaTopHbie pabOTHI - -

CamocrosiTesbHas padora (CP): 1,67 60

Buj KoHTpoIs: 3a4eT / IK3aMeH 0,0 3ayer

AHHOTanuA padoyeil MPOrpaMmbl AUCHUNIMHBI
IMoaumepubie HaHokoMno3uTHI (B1.B.JIB.8.2)

1. Heap AUCHUNJMHBI - TPHOOpPETEHWE 3HAHWK, YMEHMH © (POPMUpPOBAHUE
KOMIIETCHIIM B 00JaCTH TOJMMMEPHBIX HAHOKOMIIO3UTOB M O3HAKOMJICHHE C MX CTPYKTYPOH,
CBOMCTBaMH, BO3MOKHOCTSIMU TPUMEHEHUS.

2. B pe3yabTtare wu3yYyeHHs IUCHMUIUVIMHBI O0y4YaluIWiicsi MO mporpamme
0akaJjiaBpUaTa J10JIKeH:

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

- CIIOCOOHOCTBHIO TPUMEHSTh HABBIKM HCIOJb30BaHUS (0] PYKOBOACTBOM) METOJIOB
MOJIEJTUPOBAHUS, OLIEHKH, NMPOTHO3UPOBAHUSA U ONTHUMH3AIMN TEXHOJIIOTHUYECKUX MPOIIECCOB U
CBOWCTB HAHOMATEPHUAJIOB, CTAHAAPTH3AIMU U cepTuduKaiuu MatepuaoB u mporeccos ([IK-4);

- CHOCOOHOCTBIO MPHUMEHSTh OCHOBHBIE THUIIBI HAHOMATEPHAJIOB U HAaHOCHCTEM
HEOPraHWYECKOW (METAJUIMYECKHMX W HEMETAUTMYECKUX) U OpraHu4Yeckod (MOJIMMEpHBIX W
YIJIEPOMHBIX) TMPHPOIbI  (TBEPABIX, IKHUIKUX, TIeICO0OpPa3HbIX, a’pO30JIbHBIX), BKIIOYAsS
HAHOIUICHKA Y HAHOCTPYKTYPUPOBAHHBIE MOKPBITHUS, JJI PEIICHHs MPOU3BOJCTBEHHBIX 3ajady,
BJIQJICHHEM HaBBIKAMU BBIOOpA STUX MaTEepUAOB ISl 3aJlaHHBIX YCIOBUH SKCILTyaTalluu ¢
y4eToM TpeOOBaHUI TEXHOJIOTHYHOCTH, 3KOHOMHYHOCTH, HAJICKHOCTH U JIOJTOBEYHOCTH,
9KOJIOTHYECKUX rmocieacTBuil ux npumenenus (IIK-5);

3Hamy:

- OCHOBHbIE BHABl MATPUIl U HANOJHUTEIEH [UIsI CO3JAaHUS  MOJMMEPHBIX
HaHOKOMITIO3UTOB;

- OCHOBHBIE CBOWCTBAa pa3jiMYHbIX MOJMMEPHBIX MaTpHULl M  MOJUMEPHBIX
KOMITO3UIIMOHHBIX MaTEPUAJIOB,;

- OCHOBHBIE METObI IEPePabOTKU MOJIUMEPHBIX HAHOKOMIIO3UTOB

ymemsy:

- BBIOpaTh MOJUMEPHBIM HAHOKOMITO3MIIMOHHBIA MaTepuall JUIsd 3aJaHHOW 0O0JacTh
PUMEHEHUS

- BBIOpaThb HYXHBIH THUI MATPUIBl W HAMOJHUTENS JI1 CO3JaHUS MOJIUMEPHOIO
HaHOMAaTepHala ¢ 3aIaHHbIMUA CBOWCTBaMU

61a0emy.

- uHpopMmammel O CyMIECTBYIOIMIMX U TEPCHEKTUBHBIX 00JAcTSIX MPUMEHEHUs
MOJIMMEPHBIX HAHOKOMIIO3UTOB,;

- HaBbIKaMHM TMOJTOTOBKM JIOKJAaJ0B Ha OCHOBE aHalu3a COBPEMEHHON Hay4dyHOM
JUTEpaTyphl B 00JACTH MOJTUMEPHBIX HAHOKOMITO3UTOB.

3. KpaTkoe coaep:xkaHue TUCHUTIIUHBI

1. Bsenenue. Ponp monMMEpHBIX HAHOKOMIIO3UTOB B COBPEMEHHOM MHDE.
Knaccudukanus monaumepoB. MexaHHYecKHe CBOWCTBA IMOJIMMEPOB. PacTBOpel moammepos.
Bsi3koTekyuee cocTosiHHE TOJUMEpPOB. YTpyrue cBoiicTBa mnonmmepoB. CrekiioobpazHoe
COCTOSIHME BBICOKOMOJIEKYJISIPHBIX coequHeHuid. Kpucramnu3zanus noammepos.

2. llomydyeHue TOJMMEPHBIX HAHOKOMIIO3UTOB. BHIBI HAHOHAMOJTHUTENCH IS
noiuMepoB. HaHOKOMIO3UTHI Ha OCHOBE TepMmoIuiacToB. HaHOKOMMO3UTBI Ha OCHOBE
peakroruiactToB. Meroabl  BBEJACHHS ~ HAHOHAIOJHUTENEH B  TOJMMEPHYIO  MaTpHIly.
HanokoMmo3uIioHHbIe HATTOJIHUTEINU ISl TOJIMMEPHBIX MAaTPHLL.

3. OcHOBHBIE CBOWCTBa MOJMMEPHBIX KOMIIO3UIIMOHHBIX MaTepuasioB. Bo3pacrtanue
MPOYHOCTHBIX U JACPOPMAIMOHHBIX CBOMCTB, YIApHBIX XapaKTEPUCTHK, OAPhEPHBIX CBOWCTB
(ra3o- ¥ BOJOIPOHHUIIAEMOCTH), CHUKCHUE TOPIOYECTH W T.[. BIUsSHUE HAHOHAMOJHUTENCH Ha
peoJIOrH4ecKre CBOMCTBA, TEIIIOCTOMKOCTh U TEPMOCTOMKOCTD ITIOJIMMEPOB.
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4. OcHOBHbIE METOIBI TEpepaboTKH TOJMMEPHBIX HAaHOKOMIIO3MTOB. IIporecch
dbopMoBaHUS M3AEIUNA W3 HAHOHAMNOJIHEHHBIX TEPMOILIACTHYHBIX MOJMMEPHBIX MaTepHalioB
(3KCTpy3Hs, JIMThE TOJ JABJICHUEM, CIICIHATBLHBIC METO/IBI). MPOIECCOB (OPMOBAHUS U3IEIUN
U3 HAHOHAIMOJHEHHBIX TEPMOPEAKTHUBHBIX MOJMMEPHBIX MAaTEpUATIOB (IPECCOBAHUE, JTUTHE MO/
JaBieHueM, poduibHOe GOPMOBaHUE).

5. TlonmumepcunuKaTHble HAHOKOMITO3UTHI. CTPYKTypa M CBOMCTBA MOHTMOPHJUIOHUTA.
[TonsTHS MHTEPKATAIUHN U dKcoaranuu MOHTMOPIIIOHNUTA. CTPYKTypa MOJIMMEPCHINKATHBIX
HAHOKOMITO3UTOB. JlycriepcuOHHOHATIOJTHEHHBIE, BOJIOKHUCTBIE U CJIOUCTBIE
NOJIMMEPCUIIMKATHbIE ~ HAHOKOMMO3UTHI.  TEXHOJOTHUS  MOJYYEHHS  MOJUMEPCHIMKATHBIX
HAHOKOMITO3UTOB.

6. CymectBylonme W NEPCHEKTHUBHBIE OO0JACTH  MPUMEHEHHS  MOJMMEPHBIX
HAHOKOMITO3UTOB.

4. O0beM y4eOHOH JUCHHILIMHBI

Bunbt yueOHO paboOThI B 3auerHBIX B akanmem.
eIMHUIIAX Jacax
Oo0mas TpyA0eMKOCTh TUCHHUILJIMHBI 10 Y4eOHOMY MJIAHY 3,0 108
AYAUTOPHBIE 3aHATHUS: 1,33 48
Jlexiu (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

AHHOTanua padoyeil NPOrpaMMbpl JUCHHUILIMHBI
Texuuka Hay4ynoro nepesoaa (b1.B.J1B.9.1)

1.Ilesb AMCHUNJMHBI - TPHOOpEeTeHHE OOYyJAOIIMMHUCS OOIIeH, KOMMYHHUKATUBHON U
po(heCCHOHAILHOM KOMIICTCHIIUH, YPOBCHb KOTOPBIX HA OTICIBHBIX JTamax S3bIKOBOU
MOJITOTOBKH TO3BOJISICT BBIMOJIHATh Pa3IHUHbIC BUBI MPO(HECCHOHAIBHO OPUEHTHPOBAHHOTO
MepeBO/Ia B MPOU3BOJICTBEHHOW W HAy4YHOW JI€SITEIbHOCTH.

2. B pe3yabraTre wu3yuYeHUsi IUCHUILUIMHBI OOydawImiics 10 mporpaMmme
0akaJiaBpUaTa J10JIKeH:

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

- CIIOCOOHOCTh K KOMMYHHKAIIMM B YCTHOH W THUCBMEHHOW (OpMax Ha PYCCKOM H
WHOCTPAaHHOM  sI3BIKaX JUIA  pEIICHHs 3aJad  MEKIUYHOCTHOIO W MEXKYJIBTYPHOTO
B3aumoeiicTeus (OK-3);

- CIOCOOHOCTh NMPUMEHATH HABBIKM cOOpa JaHHBIX, U3YUYCHUS, aHaIu3a U 000OIICHHS
HAYYHO-TEXHUYCCKOW MH(OPMAIMK 10 TEMATHKE MCCIICI0BaHNUs, pa3pabOTKH U UCIIOIb30BAHUS
TEXHHYECKON JTOKYMEHTAIMH, IMOATOTOBKH JOKYMEHTOB K NATCHTOBAaHWIO, OOPMIICHHIO HOY-
xay (OIIK-4);

- CIIOCOOHOCTH peIaTh CTaHJAAPTHBIC 3aJa4d MPOPECCHOHAIBHON JCSITEILHOCTH Ha
OCHOBe WH(OPMAIIMOHHOHN 1 OMOIHMOoTrpaguuecKol KyJIbTyphl ¢ IPUMEHEHUEM HH(POPMAIIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTHH M C YYeTOM OCHOBHBIX TpeOOBaHHMH WH()OPMAIIMOHHON
oe3omacuoctu (OITK-5);

3HAMb.

- OCHOBHBIEC CIIOCOOBI JIOCTHIKCHHSI SKBUBAJICHTHOCTH B IIEPEBO/IC;

- OCHOBHBIE IIPHUEMBI ITEPEBO/IA,;

SI3BIKOBYIO HOPMY U OCHOBHBIC ()YHKIIMH S3bIKA KAK CHCTEMBI,

- JIOCTaTOYHOE JUIs BBIMOJHCHHS TIEpeBOJa KOJIHMYSCTBO JIGKCHUCCKHX —CIMHMII,
(bpazeosIoT3MOB, B TOM YHCJIC CONUATBHBIX TEPMHUHOB M JIHHTBOCTPAHOBETUYCCKUX peallnii;

ymemsy:
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- IPUMEHSTH OCHOBHBIC TIPUEMBI IEPEBOIA;

- OCYUIECTBJIATb MUCBMEHHBIM TMEpPeBOJy C COOJIOJCHHEM HOPM JIEKCHYECKOH
HKBHUBAJIEHTHOCTH, COOJIIOICHUEM TPAMMATHUYECKHIX, CHHTAKCHYECKHUX M CTUIIMCTHYECKUX HOPM;

- 0OPMJISITH TEKCT MEePEBOJIa B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

- OCYIIECTBISITh TEPEBOJ C COONIOJCHHEM HOPM JIEKCHYECKOH SKBUBAJICHTHOCTH,
coOI0ICHEeM IpaMMaTHYEeCKUX, CHHTAKCUYECKUX U CTUJIMCTHUYECKUX HOPM TEKCTa TMepeBoja U
TEMIOPATHHBIX XapPAKTEPUCTUK UCXOJHOTO TEKCTA,

61a0emo.

- METOJMKOW TMpPEeArepeBOIYECKOr0 aHajan3a TEeKCTa, CIOCOOCTBYIOMICH TOYHOMY
BOCTIPUATHIO HCXOHOTO BBICKA3bIBAHUS;

- METOAMKOW TOJrOTOBKM K BBIMOJTHEHHUIO TIEPEBOJA, BKIIOYAs TMOWUCK HHQPOpPMAIUU B
CIPAaBOYHOM, CIEIMATLHOM JTUTEpaType U KOMITBIOTEPHBIX CETSIX;

- OCHOBAMHM CHCTEMBI COKPAIIIEHHOW MEePeBOTIECKON 3aIUCH TIPH BBHITIOTHEHUH MTEPEBOIA,

- OCHOBHOUM MHOSA3BIYHOW TEPMHUHOJIOTUEN CIIEUATIBHOCTH,

- OCHOBaMH ped)epUpOBAHUS ¥ AHHOTHPOBAHUS JIMTEPATYPHI 110 CIEIIHATEHOCTH.

3. KpaTkoe coaep:kaHue TUCHUTIUHBI

Beenenue. IIpeamer u posb mepeBoja B COBPEMEHHOM OOIecTBe. Pa3nuuHble BUIBI
nepeBojia. 3a1ayu U MECTO Kypca B MOATOTOBKE OakalaBpa TEXHUKU U TEXHOJIOTHH.

Mopyns 1:
1.1. CpaBHeHue mopsiiKa CJIOB B aHIJIMMCKOM W PYCCKOM TpemokeHusx. [lepeBon
MIPOCTOTO MOBECTBOBATEIHLHOTO MPEJIOKEHUS HACTOSIIET0, OYAYIIEero U MPOIIeANIer0 BPEeMEHHU.

OcoOeHHOCTH TEpeBOAAa BOMPOCUTENIBHBIX U  OTPHUIATEIBHBIX MPEAJIOKEHUNH B
pPa3TUYHBIX BpEMEHAX.

1.2. TlepeBox npemokenuii Bo Bpemenax Indefinite, Continuousirenue u nepeBoa mo
teme "Xumus'.

Monyns 2.
2.1.TlepeBon mpeuioxkeHnii Bo BpeMeHax rpynn Perfect, Perfect

Continuous  YTBepaHWTEIbHBIC, BOMPOCHTEIBHBIC M  OTPUIATEIbHBIC  (OPMBI).
Oco0eHHOCTH YIIOTPEOICHHS BCTIOMOTATEIBHBIX TJIaroJOB.

2.2. IlepeBox cTpajgaTenbHOro 3ayora. TpyaHble cliydad IepeBOAa CTPaaaTeIbHOTO
3asora.

Utenue u mepeBo1 TeKCTOB 1o TeMe "Hayka u HaydHbIe METOABI . AKTUBH3AIIUS JIEKCHUKU
MPOYUTAHHBIX TEKCTOB.

2.3.TlepeBoa mpUAATOYHBIX TTPEITIOKCHHM.

[IpunaroyHble noAIeKAILIKE.

[Ipunarouneie ckazyeMsble.

[Tpunarounbie onpeaeuTeIbHbIC.

[Ipunarounbie 06CTOATENBCTBEHHBIE, TPUAATOUYHbIE TOTIOIHUTENbHBIE.

2.4. Tumbl yCIOBHBIX TPEUIOKCHHM, TPABHIIa U OCOOCHHOCTH UX MEPEBO/IA.

[IpakTka mepeBoma Ha mpuMepax TekcToB o xumuu, .M. MenneneeBe, Hayke u
TEXHOJIOTHH.

2.5. TlepeBoa mpemIOKEHUA C YYETOM TpaBHJIa COTJIACOBaHHS BpeMeH. Ilpsmas wu
KOCBEHHAs! peyb.

2.6.Pa3nuunblie BapuaHTHI IEPEBO/IA CYIIECTBUTEIHHOIO B MPEITI0KEHUH.

2.7.MopanbHbI€ TJIaroJbl U OCOOCHHOCTH HUX MEPEBOIA.

Pa3Butne HaBBIKOB MepeBo/ia o TeMe 'Hayka 3aBTpanrHero aas .

2.8.CrennanpHast TepMuHoJIorus o teme "Jlaboparopus'.

2.9.Coxkpamenus. OcoOEHHOCTH UX IepeBojia. Pa3BUTHE HABBIKOB MEpEBO/Ia HA IPUMEPE
TeKCcTOB 1o Teme "JlabopaTopusi, 3MepeHus B XUMUH .

Mopyns 3.

3.1.Henuunsle ¢popMbl Taroa.
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Wudunutus (HeompeneneHHas ¢opma riaroia). Porb MHOUHUTHBA B MPEUIOKCHUU W
BAPUAHTHI MEPEBOAA HA PYCCKUM s3bIK. [IpyacTus u repyHaui.

3.2. lnpuHUTHBHBIE 0OOPOTHI.

O6opoT gomonHeHWe ¢ WHPUHUTUBOM. BapuaHTBI TiepeBoJa Ha PYCCKHHM  S3BIK.
TepmuHnosorus no reme "CoBpEMEHHBIE TEXHOJIOTUH .

3.3. O6opoTt noasexariee ¢ UHPUHUTUBOM. PazimuHbie BapraHTHI TIEPEBO/IA.

Tepmunosorus no reme "Hanomatepuansl”.

3.4.TlepeBo1 MpUYACTHBIX 0OOPOTOB.

AGcomoTHbIN mpuyacTHEI OO0POT U BapUaHTHI IEPEBO/IA.

Pa3Butne HaBbIKOB MepeBoa o TeMme "HanomaTepuansl'.

4. O0beM y4eOHOH JUCHUILIMHBI

Bunbt yueOHO paboOThI B 3auerHBIX B akanmem.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCHHMILJIMHBI 10 Y4eOHOMY IIAHY 4,0 144
AYAUTOPHBIE 3aHATHUS: 1,78 64
Jlexiu (JIek) - -
[Mpaktuyeckue 3ausatus ([13) 1,78 64
JlaGopaTopHbie pabOTHI - -
CamocrosiTesbHas padora (CP): 2,22 80
Buj KoHTpoIs: 3a4eT / IK3aMeH 0,0 3ayer

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILIMHBI
I'pammaTka uHOCcTpaHHOrO s3bika (b1.B./[B.9.2)

1Iless AMCHMIUIMHBI - TPUOOPETEHUE CTYACHTaMH OOIIeH, KOMMYHHKATHBHOW U
npoeCCHOHAIBHOW KOMIIETEHIIMH, YPOBEHb KOTOPBIX Ha OTACIBHBIX JTamax S3bIKOBOU
MOJATOTOBKA  TO3BOJIIET  WMCIOJB30BaTh  HMHOCTPAHHBIM  S3BIK  MPAKTUYECKH KAk B
npodeccnoHaabHON (MPOM3BOACTBEHHOW W HAy4YHOM) MAEATENIbHOCTH, TaK M Ul Iejeh
camMo00pazoBaHUsI.

2. B pe3yabrare wu3yYeHHs AUCHUIJIMHBI oOyyawlinuiicss mno mnporpamme
0akajaBpHaTa qOJIKEH:

Ob6naoams caenyromumu oomekynbTypubiMu (OK), obmienpodeccronansuasiMu (OITK)
u npodeccuonanbHbiMe ([1K) koMmnereHImsMI:

- CHOCOOHOCTh K KOMMYHHUKALlUM B YCTHOM M MUCBbMEHHOW ¢opMax Ha PYCCKOM U
WHOCTPAHHOM  sI3BIKaX JUIA  pEIICHUs 3alad  MEKIMYHOCTHOTO H  MEXKYIBTYPHOTO
B3aumoeiicteus (OK-3);

- COCOOHOCTh MPUMEHSTh HAaBBIKM COOpa JAaHHBIX, W3YYCHHsI, aHAaTu3a U 0000IICHUs
HAyYHO-TEXHUUYECKON MH(OpMaLMK [0 TeMaTUKE UCCIIEIOBAHUS, Pa3pabOTKU U MCIOJIb30BaHUS
TEXHUYECKON JTOKYMEHTAIMH, MOATOTOBKH JOKYMEHTOB K MaTCHTOBAaHUIO, OPOPMIICHHIO HOY-
xay (OITK-4);

- CIOCOOHOCTH peIIaTh CTaHAAPTHBIC 3aJa4yd MPOPECCHOHATBHON AESITETbHOCTH Ha
OCHOBE MH(GOPMAITMOHHON U OMOIMorpaduieckol KynbTyphl C MPUMEHEHHEM HH(DOPMAIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTHMA M C YYeTOM OCHOBHBIX TpeOoBaHMiI WH(DOPMAIIMOHHON
6e3omacuoctu (OITK-5);

3Hamy:

- OCHOBHBIE TpeOOBaHUS MHPOPMAIIMOHHON O€30MacHOCTH;

- OCHOBHBIC TpHEMbl cOOpa IaHHBIX, HM3Y4YCHHUs, aHaIM3a W OOOOIIEHHS Hay4yHO-
TEXHUYECKONM uHPOpMauu 1O TEMaTHUKE WCCIENOBaHMs, pa3pabOTKU U HCHOJb30BaHUs
TEXHUYECKON TOKYMEHTAIMH, MOATOTOBKH JOKYMEHTOB K MAaTCHTOBAaHUIO, OPOPMIICHHIO HOY-
xay;

- SI3BIKOBYIO HOPMY M OCHOBHBIE (DYHKIIHH SI3bIKA KaK CUCTEMBI,

ymemsy:
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- OCYIIECTBISITh KOMMYHUKALMIO B YCTHOW M NUCbMEHHOW (OpMax Ha PYCCKOM H
MHOCTPAaHHOM  s3bIKax JUIA pelIeHHs 3aJad MEXKJIMYHOCTHOIO U MEXKYJIbTYPHOTO
B3aUMOJICUCTBUS,

- pemath CTaHAapTHBIE 3a7aud NpPOo(EecCHOHANBHOM JEATEJIbHOCTH Ha OCHOBE
UHPOPMALIMOHHON 1 Oubnmorpaduyeckoil KyJabTypsl C  NPUMEHEHHEM HH()OPMALHMOHHO-
KOMMYHHKAI[MOHHBIX TEXHOJOTHMM M C YyYeTOM OCHOBHBIX TpeOoBaHMI HH(DOPMALIMOHHON
0€30I1aCHOCTH,

enadems:

- OCHOBaMH KOMMYHHUKAallM¥ B YCTHOM M NMHCbMEHHOW (popMax Ha MHOCTPAHHOM SI3BIKE
JUTSL pEIICHUs 3a]1a4 MEXIMUYHOCTHOTO M MEKKYJIBTYPHOT'O B3aUMOJICHCTBHS,

- OCHOBHOM MHOSA3BIYHON TEPMHUHOJIOTUEN CIIEHUAIIBHOCTH,

- OCHOBaMHU pedepUpOBaHUS U aHHOTUPOBAHUS JIUTEPATYPHI 110 CHEMATBLHOCTH.

3. KpaTkoe coep:kaHue I CHUITUHBI

BBenenue. IIpeagMer u posib MHOCTPAHHOTO si3bIKa. KpaTkue MCTOpUUYECKHE CBEICHUS
o0u3yyaeMoM si3bIKe. 3a1a4i ¥ MECTO Kypca B ITOATOTOBKE OakanaBpa TEXHUKH U TEXHOJIOTHH.

Moayas 1.

I'pammaTtudeckre 0COOEHHOCTH U3Y4aeMOro S3bIKa!

Jluunble, TpUTSKATENbHbIE W Tpouyue MecTtouMeHus. CHpspKeHHEe TII1arojia-CBs3KH.
OO6pazoBanue u ynorpebienue ¢GopM nacCUBHOTO 3anora. [Lopsaok 0B B MPEIIOKEHUH.

1.1CpaBHeHue mopsaKa CIOB B AHTJIMMCKOM M PYCCKOM TMpemioxeHusx. llepeBon
IPOCTOTO MOBECTBOBATENBLHOTO MPEIOKEHHS HACTOAIIETO, OYAYILEro v MPOIIE/IIEero BpeMEHH.

Oco0OeHHOCTH BOINPOCUTENBHBIX U OTPULATENBHBIX TPEUIOKEHUH B Pa3IHMUHbIX
BpEeMEHaXx.

1.2.Bpemena Indefinite, Continuousdtenne u nepeox mo teme "Xumus'.

Monyas 2.

2.1. Bpemena rpynmn Perfect, Perfect Continuougrgepaurensasie, BONIPOCHTEIBHbBIE U
orpunarenbHbie Gopmbr). OCOOEHHOCTH YNOTPEOICHUST BCIIOMOTATEIbHBIX IJIaroJIoB.
2.2CtpanarenbHblii 3a710T. TpyaHbIe Clydan MepeBo/ia CTPaIaTeIbHOTO 3aJI0Ta.

UreHune u nepeBos TEKCTOB o TeMe "'Hayka n HaydHble METOJbI . AKTUBU3ALMS JIEKCUKH
MPOYUTAHHBIX TEKCTOB.

2.3.1lpuaToyHble MPEATIOKCHHUS.

[Ipunarounble nmoanexalue.

[IpunaTouHble CKa3yeMsble.

[Ipunarounblie onpeaenuTeabHbIE.

[Tpunarounbie 0OCTOATENBCTBEHHBIE, TPUIATOUYHBIEC JOIOIHUTEIbHEIE.

2.4. Tunsl yCIOBHBIX MPEJIOKEHUM, TTPaBUJIa 1 OCOOCHHOCTH MX TEPEBO/IA.

2.5. TlepeBon mpeasioKeHUH € y4eTOM IMpaBHJa corjacoBaHusi BpemeH. llpsmas wu
KOCBEHHAs! peyb.

2.6.Paznuunblie GyHKINHU CYIIECTBUTEIBHOTO B MPEATIOKCHUH.

2.7.MonajabHble TIarosl.

Moayas 3.

3.1.Henuunsie ¢popMsbI Ti1arosa.

Wudunutus (HeompezneneHHas ¢opma riaroia). Pomb MHOUHUTHBA B MPEUIOKCHUU W
BApUAHTHI MEPEBOAA HA PYCCKUM S3bIK. [IpyacTus u repyHaui.

3.2. lnpuHUTHBHBIE 0OOPOTHI.

O060pOT NOTMOTHEHHNE C UHPUHUTHBOM.

3.3. O0opot noiexaiee ¢ THPUHUTABOM. Pa3innyHble BApHAHTHI IIEPEBO/A.

Tepmunosnorus mo teme "Hanomarepuansr”.

3.4.IlpugacTHbie 0OOPOTHI.

AOGCOJIFOTHBIN MPUYACTHBIA 000POT ¥ BApHAHTHI TIEPEBOJIA.

4. O0beM y4eOHOH JUCHHILIMHBI

Bunpr yue6HOM paboThI B 3ayerHBIX B akazmem.
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eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 4,0 144
AYAUTOPHBIE 3aHATHUS: 1,78 64
Jlexiu (JIek) - -
[Mpaktruyeckue 3ausatus ([13) 1,78 64
JlaGopaTopHbie pabOTHI - -
CamocrosiTesbHas padora (CP): 2,22 80
Bu KoHTpoIsA: 3a4eT / IK3aMeH 0,0 3ayer

4.5. IlpakTukn

AHHOTanus padoueii mporpamMmmbl yueoHoi npaktuku (52.Y.1)

1. Heap y4eOHOIi NPaKTUKM — TIONIydeHHUE OOYYAOIIMMCS  TEePBUYHBIX
po(ecCHOHANLHBIX YMEHUN M HaBBIKOB IYTEM CAMOCTOSTEIHHOTO TBOPYECKOTO BBITTOIHEHUS
3aj1a4, MOCTABJICHHBIX TPOTPAMMOM MTPAKTHKH.

2. B pe3yabTtare wu3yyeHus IUCHMUIUIMHBI O0y4YalUIWiicsi MO mporpamme
MarucTpaTypsbl T0JIKeH:

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

- CIOCOOHOCTBI0O K KOMMYHHUKAIIMM B YCTHOW M MUCHMEHHOW (hOpMax Ha PYCCKOM U
WHOCTPAaHHOM  SI3bIKaxX JIUISl  pEIIeHUs 3a7a4  MEXKIMYHOCTHOTO U MEKKYJIbTYpHOTO
B3aumoeiicteus (OK-3);

- CIIOCOOHOCTBIO paboTaTh B KOMaHJE, TOJEPAHTHO BOCHPHUHUMAS COIHAIIBHBIC,
ITHUYECKUE, KOH(ECCHOHAIBHBIC U KyabTypHBbIe pasnnuus (OK-4);

- CIIOCOOHOCTHIO K caMOOpranu3aiuu u camoobpaszosanuio (OK-5);

- CHOCOOHOCTBIO HCIIONIB30BaTh OOIICTIPAaBOBbIE 3HAHHUS B Pa3NUYHBIX cdepax
nesrenpaocTH (OK-6);

- CIOCOOHOCTBIO K KYJIBTYPHOMY MBIIUICHHUIO, K OOOOIIECHNIO, aHATN3y, BOCIPHUSTHUIO
uHOpMaIKH, ITOCTAHOBKE LIEIH U BBIOOPY myTeit ee noctmkenus (OK-9);

- CIIOCOOHOCTBIO JIOTHYECKH BEPHO, apTYMEHTHUPOBAHO H SICHO CTPOUTH YCTHYIO U
nucbMennyro peus (OK-10);

- CIOCOOHOCTHIO  HAXOJIUTh  OPTraHM3ANMOHHO-YNPABICHUYECKHE  PEIICHUsS B
HECTaHIAPTHBIX CUTYAIMSIX W TOTOB HECTHU 3a HUX O0TBeTcTBeHHOCTH (OK-11);

- CIOCOOHOCTHIO KPUTHUYECKH OILICHWBATh CBOW JOCTOMHCTBA M HEIOCTaTKH, HAMEYaTh
IyTH U BEIOUPATh CPEACTBA Pa3BUTHS JOCTOMHCTB U ycTpaHeHus HepoctatkoB (OK-12);

- CIOCOOHOCTBIO CO3HABaTh COLMAIBHYIO 3HAYMMOCTh CBOEW Oymymiei mpodeccuy,
BJIaJICHMEM BBICOKOW MOTHBAIIMCH K BBIMOIHEHUIO Mpodeccruonanbroi aesreiapaoctr (OK-13)

- TOTOBHOCTBIO K JOCTHKCHHIO JOJKHOTO YPOBHS (DU3MUECKOW MOATOTOBICHHOCTH JJIsI
obecreueHHs TOJHOIEHHOMN COIManbHOM 1 podeccronansHoi aesrenpaoctu (OK-18);

- OCO3HaBaThb LICHHOCTb POCCUHCKOW KYJIBTYpbI, €€ MECTO BO BCEMUPHOW KYJIBTYpE,
YBOKHUTEIFHO U OEPEIKHO OTHOCHUTHCS K MCTOPUYECKOMY HACICIUIO U KYJIbTYPHBIM TPATUIIHSIM
(OK-19);

- TOTOBHOCTBIO K pEaIHM3aldd TpaB MU COONIOJCHHUIO OOS3aHHOCTEH TpakJaHWHA, K
IpakIaHCKHU B3BEIICHHOMY U OTBETCTBeHHOMY moBeeHuio (OK-20).

- CITOCOOHOCTBIO MPUMEHSATH 0a30BbIC 3HAHUS MaTEMATHUYCCKHX U €CTECTBCHHOHAYYHBIX
TUCIUIUIAH, JUCIHIUIAH 00menpodecCHoHaIbHOr0 IMKIa B 00BeMe HeoOXOIWMOM B
npopEeCCHOHATBPHON  JICITEIBHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAayK,
pa3paboTaHHBIX B HHUX TOJIXOAOB, METOAOB M pPE3yJbTaTOB MaTEeMaTHYECKOTO aHauu3a H
MOJICITHPOBAHHUS, TCOPETUIECKOTO M SKCIIepuMeHTaibHOro uccieaoanus (OITK-1);

121




- CHOCOOHOCTBIO HCIIONB30BaTh OCHOBHBIC TIOJIOXKEHHS UM METOABl COIMAJIbHBIX,
TYMaHUTapHBIX M SKOHOMUYECKUX HAayK NPH PEUICHUH NMPO(PECCHOHAIBHBIX 337a4 C y4eTOM HX
MOCJICICTBHIA JTsl 00IIeCTBa, SKOHOMUKH 1 dKosoruu (OITK-2);

- CIIOCOOHOCTBIO pemiaTh CTaHIAPTHBIE 33aadd MPo(ecCHOHATBHOW AEATEIBHOCTH Ha
OCHOBe MH(OPMAITMOHHON U OMOIHOrpaduuecKoi KyabTyphbl C IPUMEHEHHEM HH(POPMALIMOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJOTMH M C Yy4YeTOM OCHOBHBIX TpeOOBaHHMH HH(OPMALMOHHOM
oe3omacuoctu (OITK-5);

3HAMb.

— TOpSAAOK OpraHM3aluH, IJIAHWPOBAaHUS, TPOBEIACHHUA U OOECHeueHHs] HaydHO-
MCCIIEIOBATEIbCKUX PadOT C UCIIOIB30BAHUEM COBPEMEHHBIX TEXHOJIOTHH;

— TOpSAAOK  OpraHM3alid,  IUIAHUPOBAHHUS,  NpPOBENEHUS W oOecredyeHus
00pa3oBaTeNbHON AEATEIBHOCTH 0 POHITI0 H3ydyaeMol IporpaMMbl OakaiaBpuaTa.
ymemy:

— OCYILECTBJIAATh MOUCK, 00pabOTKYy M aHAIN3 HAYYHO-TEXHWYECKOH HMH(pOpMaIMU 1O
npod M0 MPOiiIEHHON MPAaKTUKH, B TOM YHCJIe ¢ IpUMEHEHHneM Internetsexnonoruii;

enaoemsy.

— CHOCOOHOCTBIO M TOTOBHOCTBIO K MCCIIEJOBATENILCKOM NEATENBHOCTH 10 MPOQHITIO
U3y4aeMoll mporpaMmsbl OakaiaBpuaTa;

— METOAOJOIMYECKMMH TOJXOJaMU K OpraHu3allii Hay4dHO-HCCIIEJOBATENbCKOM U
00pa30BaTENbHON AEATEIbHOCTH.

3. Kpatkoe coaep:xaHue y4eOHOIl MPaKTHKHU

VY4yeOHas MpakTUKa BKJIIOYAET 3Talbl 03HAKOMJICHHUS C METOI0JIOTHYECKUMU OCHOBAMH U
NPaKTUYECKOr0 OCBOCHMS MPHEMOB OpPTaHU3aIMH, TUIAHUPOBAHMSI, IPOBEACHUS U 00ECIICYeHHUS
Hay4YHO-HUCCIIEJOBATEIbCKOM M 00pa30BaTENbHOM  AEATENBHOCTH,  O3HAKOMIIEHHSA  C
NeSITeIbHOCTHIO 00pa30BaTENbHbBIX, HAYYHO-UCCIEAOBATENLCKUX U TMPOCKTHBIX OPTaHU3aIH 110
PO UITIO U3yIaeMOi MpoTrpaMMbI OaKaiaBpHuara.

Konkpernoe conepxanue y4eOHOW TPAKTUKU OINpPEIENseTCs WHAWBUIYaTbHBIM
3aJjlaHieM OOydarolerocs ¢ y4éToM MHTEPECOB M BO3MOKHOCTEH Kadeapbl MM OpraHu3alui,
r7e oHa IpoBoAuTcA. MHIMBUAyadbHOE 3a/laHhe pa3pabaThiBaeTCs MO MPOPHII0 M3ydaeMOu
porpamMmbl 0akajiaBpuara ¢ ya€TOM TEMBI BBIMTYCKHOUN KBATM(DUKAITMOHHON pabOTHI.

4. O0beM y4eOHOI NPAKTHKH

Bunpl yue6HO# paboThI O6Bem
B 3aueTHEIX B akamewm.
CAHHUIIaX gacax
OO6mas Tpy10eMKOCTh THCIIHILIHHBI M0 Y4eOHOMY 2,0 72
IUIAHY
AYIUTOpPHBbIE 3aHATHSL: 1,0 36
[TpakTrueckue u 1a00paTOpPHBIC 3aAHATHS 1,0 36
CamocTosiTesibHas padora (CP): 1,0 36
CamocrosTenbHOe OCBOSHHUE 3HAHUH, YMEHUH U 0,5 18
HaBBIKOB 10 IpOrpaMMe y4eOHOW MPaKTUKU
IToaroroska oryera 0,5 18
Buj uToroBoro KOHTpoJIs: 3a4et / IK3aMeH 3adeT ¢ OLEHKOH

AHHOTaIUs padoyeil mporpaMMbl TexHoornueckas npaktuku (B2.11.1)

1. Heab TeXHOJOTMYeCKOl NMPAKTHMKH — IOJy4YeHHE NPOPECCHOHATBHBIX YMEHHH H
OTbITa MPOPECCHOHATBHON ACSITEILHOCTU MYTEM CaMOCTOSITEIHHOIO TBOPYECKOTO BBITTOJIHEHUS
3a/1a4, NOCTABJICHHBIX TPOrPAMMON MPAKTHKHU.

2. B pe3yabrare wu3ydyeHHs JAUCHUILVIMHBI OO0y4YawIIMiicsi MO Tmporpamme
0akajaBpHaTa q0JIKEH:
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Obnadams cnenyromumu oouiekynbTypubiMu (OK), obmienpodeccuonansusiMu (OITK)
u npodeccuonanpubivu (ITK) koMmeTeHITUAMI:

- CIIOCOOHOCTHIO HCIIONB30BaTh OCHOBBI JKOHOMHUYECKHUX 3HAHHA TMPH  OIEHKE
3¢ (GEKTUBHOCTH PE3yIbTATOB AEATEILHOCTH B pa3indHbixX chepax (OK-2);

- CIOCOOHOCTBI0O K KOMMYHHUKAIIMM B YCTHOW M MUCHMEHHOW (hOpMax Ha PYCCKOM U
WHOCTPAaHHOM  SI3bIKaxX JIISl  pEIIeHUs 3a7a4  MEXKIMYHOCTHOTO U MEKKYJIbTYpHOTO
B3aumoeiicteus (OK-3);

- CIIOCOOHOCTBIO paboTaTh B KOMaHJE, TOJEPAHTHO BOCIHPHUHUMAS COIHAIIBHBIC,
ITHUYECKUE, KOH(ECCHOHAIBHBIE U KyIbTypHbIe pasnnuus (OK-4);

- CIIOCOOHOCTHIO K caMOOpranu3anuu u camoobpaszosanuio (OK-5);

- CHOCOOHOCTBIO HCIIONIB30BaTh OOIICTIPaBOBbIE 3HAHHUS B PAa3NUUYHBIX chepax
nesrenpaocT (OK-6);

- CIIOCOOHOCTBIO MOIEP>KUBATH JOJKHBIA YPOBEHBb (PH3UUECKON MOATOTOBICHHOCTH JIsI
obecrieueHHs OJHOIEHHON COIHaIbHON U mpodeccroHansHol aesrenpaoctu (OK-7);

- CIIOCOOHOCTBIO HCIIOB30BATh MPUEMBI TIEPBOM MOMOIIH, METOABI 3AIUTHl B YCIOBHSIX
ype3BbIuaiinbix cutyaruii (OK-8);

- CIOCOOHOCTBIO K KYJIBTYPHOMY MBIIUICHHUIO, K OOOOIICHHUIO, aHATN3y, BOCIPHUSTHUIO
uHOpMaIKH, ITOCTAHOBKE LIEIH U BBIOOPY myTeit ee noctmkenus (OK-9);

- CIIOCOOHOCTBIO JIOTHYECKH BEPHO, apTyYMEHTHUPOBAHO H SICHO CTPOUTH YCTHYIO U
nucbMennyto peus (OK-10);

- CIOCOOHOCTHIO  HAXOJIUTh  OPTraHM3ANMOHHO-YNPABICHUYECKHE  PEIICHUsS B
HECTaHIAPTHBIX CUTYAIMSIX U TOTOB HECTHU 3a HUX oTBeTcTBeHHOCTH (OK-11);

- CIOCOOHOCTHIO KPUTHYECKH OILICHWBATh CBOM JOCTOMHCTBA M HEAOCTaTKH, HAMEYaTh
IyTH U BEIOUPATh CPEACTBA Pa3BUTHS JOCTOMHCTB U ycTpaHeHus HepoctatkoB (OK-12);

- CIIOCOOHOCTBIO CO3HABAaTh COLMAIBHYI0 3HAYMMOCTh CBOEW Oymymied mpodeccuy,
BJIaJICHMEM BBICOKOW MOTHBAIMEH K BHIMOIHEHHIO podeccronanbhoi aesrenbroctr (OK-13);

- TOTOBHOCTBIO K JOCTH)KCHHIO JOJKHOTO YPOBHS (DU3MYECKOW MOATOTOBICHHOCTH ISt
obecrieueHHs TOJHOIEHHOMN COIMaIbHOM 1 podeccronansHoi aesrenpaoctu (OK-18);

- OCO3HaBaThb LICHHOCTb POCCUHCKOW KYJIBTYpbI, €€ MECTO BO BCEMUPHOU KYJIBTYpE,
YBOKHUTEIFHO U OEPEIKHO OTHOCHUTHCS K MCTOPUYECKOMY HACICIUIO U KYJIbTYPHBIM TPATUIIHSIM
(OK-19);

- TOTOBHOCTBIO K pEaIHM3ald{ TpaB W COONIOJCHHUIO OOS3aHHOCTEH TpakJaHWHA, K
IpaXkIaHCKHU B3BEIICHHOMY U OTBETCTBeHHOMY moBeaeHuto (OK-20).

- CITOCOOHOCTBIO MPUMEHSTH 0a30BbIC 3HAHUS MaTEMATHYCCKHX U €CTECTBCHHOHAYYHBIX
TUCIUIUIAH, JUCIHIUIAH 00menpodecCHoHaIbHOr0 IMKIa B 00BeMe HeoOXOIWMOM B
npopEeCCHOHATBPHON  JICITENBHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAayK,
pa3paboTaHHBIX B HHUX TOJIXOAOB, METOJAOB M pPE3yJbTaTOB MaTEeMAaTHYECKOrO aHauu3a H
MOJICITUPOBAHHS, TCOPETUIECKOTO M SKCIIepuMeHTaibHOro uccienoanus (OITK-1);

- CIOCOOHOCTHIO HCIONB30BAaTh OCHOBHBIC TIOJNIOKEHUS W METOABl COIMATBHBIX,
TYMaHHUTAPHBIX U SKOHOMUYECKHX HAyK NPU PEUICHHH NMPOPECCHOHATBHBIX 33[a4 C YYETOM HX
MOCJICICTBHI JTst 00IIeCTBa, SKOHOMUKH 1 dKosoruu (OITK-2);

- CHOCOOHOCTBIO pelIaTh CTaHIAAPTHBIE 3a/la4d MPOPECCHOHATBHON NESITETHLHOCTH Ha
OCHOBe MH(OPMAITMOHHON U OMOIHOrpaduuecKoi KyabTyphbl C IPUMEHEHHEM HH(POPMALMOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJIIOTHH M C YYETOM OCHOBHBIX TpeOOBaHMH WH(POPMAMOHHOU
6e3onacuoctu (OITK-5).

- CIIOCOOHOCTBIO HCITOJIb30BaTh COBPEMEHHBIE HH(POPMAIMOHHO-KOMMYHUKAITIOHHBIC
TEXHOJIOTHH, TJ00albHble HWH(GOPMAIMOHHBIE pPECypChl B  HAyYHO-HCCIIEIOBATEIIbCKOU
NeSITEIbHOCTH B OOJIACTH MaTEpPHaJOBEACHUS W TEXHOJIOTUM HAHOMATEPHAJIOB M HAaHOCHUCTEM
(TIK-1);

- CHOCOOHOCTBIO HCITOJIb30BaTh Ha MPAKTHKE COBPEMEHHBIC TPEJICTABICHUS HAYK O
CBOWCTBAaX BEIECTB U MAaTEPUAJIOB MPH MEPEXO0JIC UX B HAHOPA3MEPHOE COCTOSIHUE (HOJIb, OJTHO
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U JIByXMEpHOE), O BIMSHUHM pa3Mepa Ha CBOWMCTBA BEUICCTB M MaTEpPHaJOB, B3aMMOJCHCTBUU
HaHOMATEPHAJIOB U HAHOCHCTEM ¢ OKpyskarorei cpemoit (ITK-2);

- CHOCOOHOCTBIO TIPUMEHSTh HABBIKM HCIOJIb30BAHUS TMPUHIMIIOB M  METOIMK
KOMIUIEKCHBIX HMCCIICIOBAaHHM, WMCIBITAHUA W IMATHOCTHKH W3 W3 HaHOMATEpUAIOB W
IPOIIECCOB WX MPOM3BOJACTBA, OOpabOTKM M MoAM(HKALWM, BKIOYas CTaHIApTHBIE U
ceprudukanronsie uensitanus (ITK-3);

- CIOCOOHOCTBIO TPHMEHSTh HAaBBIKM WCIMOJB30BaHUs (I10J] PYKOBOJICTBOM) METOJIOB
MOJICITUPOBAHMS, OICHKH, MPOTHO3UPOBAHMS W ONTHMHU3AIMH TEXHOJOTUYECKUX ITPOIECCOB U
CBOWCTB HAHOMATEPHUAJIOB, CTAHAAPTH3AIMU U cepTuduKaiun MatepuaoB u mporeccos ([TIK-4);

- CIIOCOOHOCTBIO TPUMEHSATH OCHOBHBIC THITBI HAHOMATEPHAJIOB W HAHOCHUCTEM
HEOPraHUYECKOW (METAJUIMYECKMX W HEMETAUTMYECKUX) M OpraHM4Yeckod (MOJIMMEpHBIX U
YIJIEPOMHBIX) TMPHPOIbl  (TBEPABIX, IKHUIKUX, TIeICO0pPa3HbIX, a’pO30JIbHBIX), BKIIOYAsS
HAHOIUICHKA M HAHOCTPYKTYPUPOBAHHBIC MOKPBITHS, JJIS PEIICHHUS MPOM3BOJICTBCHHBIX 3a/1ad,
BJIaJICHUEM HaBBIKAMH BBIOOpAa JTHUX MAaTEPUANOB IS 3aJaHHBIX YCIOBHH OJKCIUTyaTallHd C
y4eToM TpeOOBaHHH TEXHOJOTMYHOCTH, SKOHOMHYHOCTH, HAJCKHOCTH U JOJTOBEYHOCTH,
9KOJIOTHYECKHX rmocieacTBuil ux npumenenus (IIK-5);

- CIIOCOOHOCTBIO TPUMEHSTh HABBIKM WCIIOJIb30BAaHMS TEXHOJOTHUECKHX OIEpaIlHid,
000pyI0BaHUs, HOPMAaTUBHBIX M METOAMYECKUX MATEPHAJIOB IO TEXHOJIOTMYECKON MOJITrOTOBKE
NPOM3BOJICTBA, KAYECTBY, CTAHIAPTU3AIMU U CEPTUPUKAIIMM OCHOBHBIX TUIIOB HAHOMATEPHUAJIOB
Y HaHOCHCTEM HEOPTraHWYECKOW W OPraHWYeCKOW MpUpPObl (TBEPIBIX, KUIKHX, Fec00pa3HbIX,
a’p030JIbHBIX ), BKIIFOYAsi HAHOIUICHKA M HAHOCTPYKTYPUPOBAHHBIC MOKPBITHS, a TAKKE M3ICTHIA
Ha UX OCHOBE M TPOIIECCOB TOJYYCHHUS C DJIEMEHTAMH JKOHOMHYECKOTO aHajHM3a U Y4eTOM
NpaBUJI TEXHUKH OE30MaCHOCTH, MPOU3BOJCTBEHHON CaHWUTApHH, MOXKAPHOH OE30MaCHOCTH H
HopM oxpaHbl Tpyaa (ITK-6);

- CIIOCOOHOCTBIO MPHMEHSATh HABBIKM HCIOJIb30BAHUS TEXHUYECKUX CPEICTB ISt
U3MEPEHUs] ¥ KOHTPOJII OCHOBHBIX MapaMETPOB TEXHOJIOTMYECKHX IPOIECCOB MONyYSHHS U
CBOMCTB HAHOOOBEKTOB (KJIACTEPOB, HAHOYACTHIL, (PYJUIEPEHOB, HAHOTPYOOK), HAHOCHCTEM,
HaHOMAaTepHaaoB u u3aeani u3 uux (I1K-7);

3HAMY:

— TOIXOABl K OpPraHM3allMU ¥ TUIAHHPOBAHUIO HAYYHO-HCCICIOBATEIBCKONW PabOTHI,
OTBITHO-KOHCTPYKTOPCKOH ¥ TMPOW3BOJCTBEHHON JEATEIHHOCTH IO TNPO(GHII0 TPOTrpaMMBbI
OakanmaBpuaTa

ymemb:

— BBINOJHATH IOUCK, OOpPa0OTKYy, aHAIM3 M CHCTEMAaTH3alUI0 HAayYHO-TEXHUYECKOU
UHPOpPMAIINN, OCYIIECTBISATh BBIOOP METOAMK M CPEJACTB DPEIICHHS 3ajad, IOCTaBICHHBIX
IIPOrpaMMOM IPAKTUKH;

enadems:

— mpueMamu pa3pabOTKH IUIAHOB U MPOTPaMM MPOBEICHUS TEXHUYESCKUX Pa3paboToOK U
HCTIBITAHU.

3. Kpartkoe coaep:xaHue Npou3BOJICTBEHHOH MPAKTUKHU

3akperIicHue TEOPETUYECKUX 3HAHHM, IMOJYYCHHBIX OOYYAOIIMMHUCS TIPU H3YYCHHH
porpamMmbl OakajiaBpuara.

[Tony4yenrne 0O0YYarONIUMHUCS MPAKTUYCCKHX HABBIKOB MO OPraHU3AIlMH U BBIOJHCHUIO
UCCIIEIOBATEIBCKUX U MPOEKTHBIX paboT, B pabOTe B COCTaBE KOJUICKTHBA UCTIOTHUTEIICH.

Pa3BuTHe y 00ydarommxcs HABHIKOB HAYYHO-HCCIICAOBATEIbCKOM ACATEILHOCTH.

4. O0beM NPON3BOJACTBEHHOI NMPAKTHKH

Bunast yueOHoI paboThI Ob6Bvem
B 3aueTHBIX B akanewm.
eIMHUIIAX qacax
OO0mas TpyA10eMKOCTh TUCHUIIJIMHBI 10 Y4eOHOMY 3,0 108
TJIAaHY
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AYAUTOPHBIE 3aHATHUS: 1,78 64
CamocrosiTesbHas padora (CP): 1,22 44
CamocTosiTeTbHOE OCBOCHHE 3HAHUH, YMEHHUH 1 0,72 26
HABBIKOB I10 IPOrpaMMe TEXHOJOTUYECKON TPAKTUKHU

[Toxroroska oryera 0,5 18

Bu HTOroBOro KOHTpOJIs: 3a4eT / IK3aMeH 3adeT ¢ OLEHKOMH

AHHOTanus padoyeii mporpamMmbl npeaauniomMuoii npaktuxku (b2.I1.2)

1. leap NMpeAIUNIOMHOI MPAKTHKH — BBIMOJHEHUE BBHITYCKHOW KBaTH(UKAITMOHHON
paboThI.

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

Ob6naoams caenyrommumu o6mekynsTypabiME (OK), obmenpodeccuonansubivu (OITK)
u npodeccuonanbHbivu ([1K) komnereHImsMI:

- CITOCOOHOCTBIO HCTIOIB30BaTh OCHOBBI (hUITOCO(PCKUX 3HAHWMN, aHATM3UPOBATH TJIABHBIC
ATambl ¥ 3aKOHOMEPHOCTH HMCTOPUYECKOTO PA3BUTHS U1l OCO3HAHMS COIMAILHOW 3HAYUMOCTHU
cBoeii gestenpuoctu (OK-1);

- CHOCOOHOCTBIO HCIIOJI30BAaTh OCHOBBI HKOHOMHUYECKMX 3HAaHMM TIpU OLIEHKE
3¢ (GEKTUBHOCTH PE3yIbTATOB JAEATEILHOCTH B pa3inyHbIX chepax (OK-2);

- CIOCOOHOCTHI0O K KOMMYHHUKAIIMM B YCTHOW M MUCHhMEHHOW (hOpMax Ha PYCCKOM U
WHOCTPAaHHOM  SI3bIKax ISl pEIIeHUs 3a/a4  MEXKIMYHOCTHOTO U MEKKYJIbTYpHOTO
B3aumoeicteus (OK-3);

- CIIOCOOHOCTBIO pPaboTaTh B KOMaHJE, TOJEPAHTHO BOCHPHUHUMAS COIHAIIbHBIC,
ITHUYECKUE, KOH(ECCHOHAIBHBIC U KyIbTypHbIe pasnnuus (OK-4);

- CIIOCOOHOCTRIO K caMOOpranu3anuu u camoobpaszosanuio (OK-5);

- CHOCOOHOCTBIO HCIIONIB30BaTh OOIICTIPaBOBbIE 3HAHHUS B PAa3NUYHBIX cdepax
nesrenapaocT (OK-6);

- CIIOCOOHOCTBIO TMOJIEPKUBATH TOJKHBIN YPOBEHb (PM3NYECKON MOATOTOBICHHOCTH IS
obecrieueHHs TOJHOIEHHOHN COIHaIbHON 1 podeccroHansHoi aesrenpaoctu (OK-7);

- CIIOCOOHOCTHIO HCIIOB30BATh MPUEMBI TIEPBOM MOMOIIH, METO/ABI 3aIUTHl B YCIOBHSIX
ype3BbIuaiinbix cutyarmuii (OK-8);

- CIOCOOHOCTBIO K KYJIBTYPHOMY MBIIUICHHUIO, K OOOOIIECHNIO, aHATN3y, BOCIPHUSTHUIO
uHOpMaIKH, ITOCTAHOBKE LIEH U BeIOOPY myTeit ee noctmkenus (OK-9);

- CIIOCOOHOCTBIO JIOTHUECKH BEPHO, apryMEHTHPOBAHO M SICHO CTPOUTH YCTHYIO H
nucbMennyro peus (OK-10);

- CHOCOOHOCTBIO  HAaxXOIHWTh  OPraHU3alMOHHO-YIPABJICHYECKHE  pEUICHHs B
HECTaHIAPTHBIX CUTYAIMSIX W TOTOB HECTHU 3a HUX O0TBeTcTBeHHOCTH (OK-11);

- CIOCOOHOCTHIO KPUTHYECKH OILICHWBATh CBOW JOCTOMHCTBA M HEAOCTaTKH, HAMEYaTh
IyTH ¥ BEIOUPATh CPEACTBA Pa3BUTHS JOCTOMHCTB U ycTpaHeHus HepoctatkoB (OK-12);

- CIIOCOOHOCTBIO CO3HABAaTh COLMAIBHYIO 3HAYMMOCTh CBOEW Oymymied mpodeccuy,
BJIaJICHMEM BBICOKOW MOTHBAIIMEH K BHIMOIHEHHIO Mpodeccronanbhoi aesrenbaoctr (OK-13);

- CHOCOOHOCTBIO TOHUMATh CYHNIHOCTh M 3HadeHHEe WHQPOPMAIMHM B Pa3BUTHUU
COBPEMEHHOTO MH(OPMAIIMOHHOTO OOIIECTBa, CO3HABATh OMACHOCTH M YIPO3bl, BO3HUKAIOIINE B
3TOM IIpolecce, coOM0IaTh OCHOBHBIE TPeOOBaHUS WH(GOPMAIIMOHHON 0€30MacHOCTH, B TOM
YKCJIC 3alUTHI rocyaapcTBenHoi Taiabl (OK-14);

- CHOCOOHOCTBIO MPHUMEHSATh OCHOBHBIE METO/BI, CHOCOOBI M CpEACTBAa MOJIYYEHH,
XpaHeHus, mepepadoTKu WHGOPMAIMH, HABBIKK PabOTBI C KOMITBIOTEPOM KaK CpPEICTBOM
ynpasienus uapopmarmer (OK-15);

- CIMOCOOHOCTBIO paboTarh ¢ nHbopManKeil B II00ANTBHBIX KOMIBIOTEPHBIX ceTsx (OK-
16);

- CIOCOOHOCTBIO MPHUMEHSTH CPEJICTBA CAMOCTOSTEILHOTO, METOJIMYECKH MPABUIHLHOTO
UCIIOJIb30BaHUS METOIOB (PU3NYECKOr0 BOCIUTAHUS U YKperuieHus 310poBbs (OK-17);
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- TOTOBHOCTBIO K JOCTH)KCHHIO JOJKHOTO YPOBHS (DU3MYECKOW MOATOTOBICHHOCTH JJIsI
obecreueHHs MOJHOIEHHOMN COIMaIbHOMN 1 podeccroHansHol aesrenpaoctu (OK-18);

- OCO3HaBaThb LICHHOCTb POCCUHCKOW KYJIBTYpbI, €€ MECTO BO BCEMUPHOU KYJIBTYpE,
YBXXHUTEIHHO U OEPEKHO OTHOCUTHCS K MCTOPUUECKOMY HACIEAMIO M KYJIbTYPHBIM TPalULIUAM
(OK-19);

- TOTOBHOCTBIO K peanu3aluu IpaB U COOJMIOJCHUIO OOS3aHHOCTEM TIpa)<IaHHWHA, K
IpaXkIaHCKHU B3BEIICHHOMY U OTBETCTBeHHOMY moBeeHuto (OK-20).

- CIIOCOOHOCTHIO MPUMEHATH 0a30BbIe 3HAHUSI MATEMAaTHYECKUX U €CTECTBEHHOHAYUHBIX
TUCIUIIAH, JUCIHHIUIAH 00menpodecCHoHaIbHOr0 IMKIa B 00BeMe HeoOXOIMMOM B
npoecCHOHANbHOM  JESITENTbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HayK,
pa3paboTaHHBIX B HHUX TOJXOAOB, METOAOB M pPE3yJbTaTOB MaTEeMAaTHYECKOTO aHauu3a H
MOJICITHPOBAHHS, TCOPETUIECKOTO M SKCIIepuMeHTaibHOro uccieaoanus (OITK-1);

- CIOCOOHOCTHIO HCIONB30BaTh OCHOBHBIC TIOJNIOKEHUS W METOABl COIUATbHBIX,
TYMaHUTapHBIX U SKOHOMUYECKUX HAayK MPH peUIeHHH NMPOoPecCUOHANBHBIX 33/1a4 C YYeTOM HX
NOCJICICTBHI JTst 00IIeCTBa, SKOHOMUKH 1 dKosoruu (OITK-2);

- COCOOHOCTHIO MPUMEHSTh OCHOBBI METO/IOB HCCIIEIOBAHUS, aHAlIM3a, TUArHOCTUKU U
MOJCIIMPOBAHUsl CBOMCTB HAaHOMATEPUAJIOB M HAHOCUCTEM HEOPIaHMYECKOM M OPraHUYeCKOU
IPUPOJIBI, B TBEPAOM, KUIKOM, TeIe00pa3HOM, a3pO30JIbHOM COCTOSIHUH, BKJIIOYasi HAHOIIEHKU
¥ HaHOCTPYKTYPHPOBAHHBIC MOKPHITHS, BHYTPEHHUE U BHEIIHUE TPAHUIIBI paznena ¢a3, a Takxke
(GHU3NUIECKUX ¥ XUMHUYIECKHX MPOIECCOB B HUX WK ¢ X ydactuem (OITK-3);

- CITIOCOOHOCTHIO MPUMEHSATH HABBIKHM cOOpa TaHHBIX, U3YUCHUS, aHATTN3a U 0000IICHIS
HAyYHO-TEXHUUYECKON MH(OpMALMK MO TeMaTUKE MCCIIEIOBAHUS, Pa3pabOTKU U MCIOJIb30BaHUS
TEXHUYECKON JOKYMEHTAll[id, OCHOBHBIX HOPMATHBHBIX JOKyMEHTOB IO  BOIIpOCaM
MHTEJJIEKTYaJIbHOM COOCTBEHHOCTH, TOJATOTOBKU JTOKYMEHTOB K MAaTEHTOBAHUIO, O(hOpMIIEHUIO
Hoy-xay (OIIK-4);

- CIIOCOOHOCTBIO pellaTh CTaHAapTHBIE 3aaud MPO(eCcCHOHATBLHOW NEesTeNIbHOCTH Ha
OCHOBe MH(OPMAITMOHHON U OMOIHOrpaduuecKoil KyabTyphl C IPUMEHEHHEM HH(POPMALIMOHHO-
KOMMYHHKAI[MOHHBIX TEXHOJOTHMM M C YYeTOM OCHOBHBIX TpeOoBaHMI HH(DOPMALIMOHHON
6e3omacuoctu (OITK-5).

- CIOCOOHOCTBIO HCIOJIB30BAaTh COBPEMEHHbIE HH(GOPMAIMOHHO-KOMMYHUKAIIMOHHBIE
TEXHOJIOTUH, TJ00albHble HWH(GOPMAIMOHHBIE pPECypChl B  HAyYHO-HCCIENOBATEIIbCKOU
NEeSTEIbHOCTH B 00JIaCTHM MaTepuajoOBEIEHUS W TEXHOJOTMM HAHOMATEPHAIOB W HAHOCHCTEM
(TIK-1);

- CIIOCOOHOCTHIO HMCIOJIb30BAaTh Ha IMPAKTUKE COBPEMEHHBIE MPEJCTaBICHHUS HAyK O
CBOWCTBAaX BEIECTB U MATEPHUAJIOB MPHU MEPEXO0JIC UX B HAHOPA3MEPHOE COCTOSIHUE (HOJIb, OJTHO
U JIByXMEPHOE), O BIMSHUHM pa3Mepa Ha CBOWCTBA BELICCTB M MaTePHAIOB, B3aMMOJCHCTBUH
HaHOMAaTepPHaJIOB M HAHOCHCTEM C OKpyskarotei cpenoit ([1K-2);

- CIOCOOHOCTBIO TMPUMEHSATh HABBIKM HCIOJIb30BAaHUS MPUHLUIIOB M METOAMK
KOMIUICKCHBIX HCCJICIOBAaHUM, WCIBITAHUNA W JUATHOCTHKH HW3JCIHA W3 HAHOMAaTepHAJOB U
MPOIIECCOB MX TPOU3BOJACTBA, 00pabOTKM u MoAWUKAIMU, BKIIOYas CTaHIAPTHBIC U
ceprudukaprontbie ucnsitanus ([1K-3);

- CIOCOOHOCTBIO MPHMEHSTh HABBIKK HCIMOJB30BaHUs ([10J] PYKOBOJICTBOM) METOJIOB
MOJICTTUPOBAHUS, OLICHKH, MPOTHO3UPOBAHUS U ONTHMH3AIMN TEXHOJIOTUYECKUX TPOIECCOB U
CBOWCTB HAHOMATEPHAJIOB, CTaHAaPTH3AIMU U cepTuduKaiuu Matepranos u mporeccos (ITK-4);

- CHOCOOHOCTBIO MPHUMEHSITh OCHOBHBIE THIIBI HAHOMATEPHAIIOB W HAHOCHCTEM
HEOPraHUYeCKOl (METAJUIMYECKUX W HEMETAUTMYECKHX) M OpPraHUYecKod (MOJUMEPHBIX |
YIJICPOJAHBIX) TpUPOABl  (TBEPIBIX, IJKUAKHX, TIelc0Opa3HbIX, a3pPO30JIbHBIX), BKIIOYAs
HAHOIUJIEHKW M HAaHOCTPYKTYPHUPOBAaHHBIE MOKPBITHS, I PELICHUS MPOU3BOJICTBEHHBIX 3ajad,
BJIQJICHHEM HaBBIKAMH BBIOOpA ATUX MATEPUANOB IS 3aJaHHBIX YCIOBUH SKCILTyaTallud ¢
yuyeToM TpeOOBaHUIl TEXHOJIOTMYHOCTH, 3KOHOMHYHOCTH, HAJIeKHOCTH U JIOJTOBEYHOCTH,
9KOJIOTHYECKUX mociencTBuil ux npumenenus ([1K-5);
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- CIIOCOOHOCTBHIO TPUMEHSTh HABBIKM WCIIOJIb30BAaHMS TEXHOJIOTHUECKHX OIEpaIlHii,
000pyI0BaHUsI, HOPMAaTUBHBIX M METOAMYECKUX MATEPHAJIOB IO TEXHOJIOTMYECKOH MOJITrOTOBKE
NPOM3BOJICTBA, KAYECTBY, CTAHIAPTU3AIMU U CEPTUPHUKAIIMM OCHOBHBIX TUIIOB HAHOMATEPHUAJIOB
Y HaHOCHCTEM HEOPraHWYEeCKOW W OPraHWYeCKOW MpUpPObl (TBEPIBIX, KUIKHX, Fec00pa3HbIX,
a’p030JIbHBIX ), BKIIFOYAsi HAHOIUICHKA M HAHOCTPYKTYPUPOBAHHBIC MOKPBITHS, a TAKKE M3ICTHN
Ha UX OCHOBE M TPOIECCOB TOJYYCHHUS C DJIEMEHTAMH JKOHOMHYECKOTO aHaju3a U Y4eTOM
NpaBUJI TEXHUKH OE30MaCHOCTH, MPOU3BOJCTBEHHON CaHWUTApHH, MOXKAPHOH OE30IMaCHOCTH H
HopM oxpaHbl Tpyaa (ITK-6);

- CIIOCOOHOCTBIO TPHMEHSATh HAaBBIKM HCIIOJIb30BAHUS TEXHUYECKUX CPEICTB ISt
U3MEPEHUsT ¥ KOHTPOJII OCHOBHBIX MapaMETPOB TEXHOJIOTMYECKHX IPOIECCOB IMOJNYyYSHHS U
CBOMCTB HAHOOOBEKTOB (KJIACTEPOB, HAHOYACTHIL, (yJUIEPEHOB, HAHOTPYOOK), HAHOCHCTEM,
HaHOMAaTepHaaoB u u3aeaui u3 uux ([1K-7);

3HamMb.

— (DMBHKO-XMMHUYECKHE CBOMCTBA HAHOMATEPHAIIOB M HAHOCHUCTEM TI0 TPOQHITIO
BBIITYCKHON KBaTM(PUKALIMOHHOM paboOThI;

— (DMBHKO-XUMHUYECKHE 3aKOHOMEPHOCTH TEXHOJOTHUECKUX IPOIECCOB MOTYUCHUS
HAaHOMAaTEPHAJIOB U HAHOCUCTEM 10 MPOUITIO BHITYCKHON KBATH(UKAITMOHHON PabOTHI,

— KOMIUIEKC MEpONpPHUATHIA MO TEXHUKE OE30MacHOCTH, OXpaHE OKpYXKarolel cpensl,
OXpaHe TPy/a;

ymemb:

—  OCYILECTBJIATH KOHTPOJIb CAMOCTOATENBHOM HayYHO-UCCIIEI0BATEIbCKON PaObOTHI;

— BBINOJIHATh MOJATOTOBKY HAyYHO-TEXHUYECKON JOKYMEHTAI[MH I TPOBEIACHUS
HaYYHBIX UCCIICIOBAHUI U TEXHUYECKUX Pa3padOTOK;

— BBINOJIHATH pacueThl, CBSA3aHHBIE C pPa3pabOTKOW 3aJaHWil JUIT  OTACIHHBIX
VICIIOJTHUTEIIEH.

enadems.

— CHCTEMOW ITUTAHUPOBAHHS W OpraHW3allid HAyYHO-HCCIIEOBATEIBCKUX B paMKax
U3y4aeMol MporpaMMbl OakaaBpuarta.

3. KpaTkoe conep:kanue npeIIunjioOMHOI MPAKTHKH

[MpuoOpereHne 3HAHWUH W HABBHIKOB 110 OpraHW3allMd ¥ YIPABICHHIO OTIEIbHBIMA
dTaramMH U MPOrpaMMaMH MPOBEICHHS HAYYHBIX UCCIICAOBAHUI U TEXHHUECKUX Pa3pabOTOK.

[TonroToBka WMCXOMHBIX HAaHHBIX JUISI BBIMOJIHEHHS BBITYCKHON KBaJIM(UKAITMOHHON
paboThI.

4. O0beM NpeIIuNI0OMHON NPAKTUKH

Bunpr yue6HOM paboThI O6Bem
B 3aueTHBIX B akanewm.

eMHALIAX yacax
O6masi TpyA0eMKOCTh TUCIHIIJIHHBI M0 Y4eOHOMY 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
IToxroroska oryera 2,0 72
Bu HTOroBoro KOHTpoJIs: 3a4et / IK3aMeH 3adeT ¢ OLEHKOMH

4.6. HayuHo-uccienoBartejbckasi pagora B cemectpe (52.H.1)
1. Ilean HayuHo-HccaeaoBaTebckoii padorsl (HUP) — popmupoBanne HEOOXOIUMBIX
KOMHGTGHL{I/Iﬁ AJId OCYHICCTBJIICHU A HayLIHO-I/ICCJ'Ie,Z[OBaTeJIBCKOI\/II ACATCIIBHOCTH 110 HAITPABJICHUIO
noarotoBku 28.03.03 — Kanomartepuanb» nmpoduiib MOATOTOBKH «XUMHUYECKas TEXHOJIOTHS
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HAHOMATEPHAJIOB» TIOCPEACTBOM TUIAHUPOBAHUS U  OCYIIECTBICHUS DKCIEPUMEHTATHHOU
NESATENIbHOCTH Ha OCHOBAaHUM W3YYEHHBIX JUCHUIUIMH, B TOM YHCIE CHEUAIbHBIX, U
CaMOCTOSITENILHO H3y4YeHHOU NH(OPMALIUH.

2 B pe3yibTare BBINOJHEHHS HAYYHO-MCCJIEI0BATEIbCKONH PadoThl 00yYarommiics
1o MporpamMmMe 0aKajaBpUAaTa q0JIKeEH:

Obnaoams cnenyrommumu o6mmexyasTypabiME (OK), obrienpodeccronansubivu (OITK)
u npodeccuonanbibive ([1K) komnereHImsMI:

- CHOCOOHOCTHIO K KOMMYHHUKAIIUM B YCTHOW M MUCHbMEHHOW (hopMax Ha pyCcCCKOM U
WHOCTPAHHOM  sI3BIKAX JUIS  PEIICHUs 3alad  MEKIMYHOCTHOTO U MEXKYIBTYPHOTO
B3aumoeiicteus (OK-3);

- CHOCOOHOCTBIO paboTaTh B KOMaHJAE, TOJEPAHTHO BOCIPUHUMAS COIHAIBHBIC,
ITHUYECKHUE, KOH(DECCHOHANbHBIC U KyabTypHbIe pasnnuus (OK-4);

- CIOCOOHOCTHIO K CaMOOpranu3aiuu u camoodpaszosanuto (OK-5);

- CIOCOOHOCTBIO HCIIOJIb30BaTh OOIIENPAaBOBBIE 3HAHUS B PasIWYHBIX cdepax
nesitenbHocTH (OK-6);

- CIOCOOHOCTBIO MOAJIEPKUBATH JOJIKHBINA YpOBEHBb (PU3NUECKON MMOATOTOBICHHOCTH AJIs
oOecrieueHns OJTHOLIEHHOH colmanbHO# 1 mpodeccnonansHol aestenbrocta (OK-7);

- CIIOCOOHOCTBIO MCIIOJIB30BATh NMPUEMBI MIEPBOM MOMOIIN, METO/ABI 3AIMUTHI B YCIOBUSIX
ype3BbIuaiiHbix cutyaruii (OK-8);

- CIOCOOHOCTBIO K KYJBTYPHOMY MBINIJIEHUIO, K O0OOIIEHUIO, aHAJIN3y, BOCIPHUATHIO
uH(pOpMaIIK, MOCTAHOBKE LIEJIU U BBIOOPY myTeit ee noctmkenus (OK-9);

- CIOCOOHOCTBIO JIOTMUECKH BEpPHO, apTyMEHTHUPOBAHO M SICHO CTPOUTH YCTHYIO U
nrcbMennyto pedb (OK-10);

- CIIOCOOHOCTBIO  HAaxOJIUTh  OPraHM3AlMOHHO-YNpPABICHUYECKHE  peIleHUus B
HECTaHAAPTHBIX CUTYAIlUSX ¥ FOTOB HECTH 3a HUX O0TBeTcTBeHHOCTh (OK-11);

- CIOCOOHOCTBhIO KPUTHUYECKH OLIEHWBAaTh CBOM JOCTOMHCTBA M HENOCTATKH, HamMeuyaTh
IYTH U BEIOUPATh CPEJCTBA Pa3BUTHS JJOCTOMHCTB U ycTpaHeHus HenoctatkoB (OK-12);

- CHOCOOHOCTBIO CO3HABaTh COIMAJIBLHYIO 3HAYMMOCTh CBOEH Oynymieid mpodeccun,
BJIaZICHUEM BBICOKOI MOTHBAIIMEH K BBIMOJIHEHUIO TpodeccnonanbHoi nestenbHoct (OK-13);

- CHOCOOHOCTBIO TMOHUMATh CYHIHOCTh M 3HAa4eHHE HHPOpPMAIMK B Pa3BUTUU
COBPEMEHHOT0 MH(POPMALMOHHOTO OOIECTBA, CO3HABATh OMACHOCTH M YTPO3bl, BO3HUKAIOIINE B
3TOM TMpoIecce, COONIOAaTh OCHOBHBIE TpeOOBaHUS HHGOPMAIIMOHHOW O€30MacHOCTH, B TOM
YKCJIC 3alUThI rocynapcTBeHHoM TaitHbl (OK-14);

- CIOCOOHOCTHIO MPUMEHSATH OCHOBHBIE METOJBI, CIOCOOBI M CPEACTBA MOJNY4EHHS,
XpaHeHHs, MepepaboTKu WH(POpPMAlMK, HABBIKM PAa0OTHI C KOMIIBIOTEPOM KakK CpEICTBOM
ynpasienus uadopmarmeit (OK-15);

- CIOCOOHOCTBIO paboTarh ¢ MH(popManuei B riodaibHbIX KoMIbloTepHbIX ceTsax (OK-
16);

- CIOCOOHOCTBIO MPHUMEHATH CPEICTBA CAMOCTOSITEIBHOI'O, METOJIMYECKH MPABUIHLHOTO
UCIIOIb30BaHUS METOIOB (PM3MUECKOTO BOCIIUTAHMS U YKperuieHus 310poBbst (OK-17);

- TOTOBHOCTBIO K JOCTH)KEHHUIO JOJDKHOTO YPOBHS (PM3MYECKOM MOATOTOBIEHHOCTH IS
obecreueHHs OJHOIEHHOMN COIMaabHOM 1 podeccronansHoi aesrensaoctu (OK-18);

- OCO3HaBaThb LICHHOCTb POCCUHCKOW KYJIBTYpbI, €€ MECTO BO BCEMUPHOU KYJIBTYpE,
YBXXHUTEIBHO U OEPEKHO OTHOCUTHCS K MCTOPUUECKOMY HACIEAMIO M KYJIbTYPHBIM TPaJULIUAM
(OK-19);

- TOTOBHOCTBIO K peanu3alu IMpaB U COOJIOJCHUIO OOS3aHHOCTEM TIpa)<JIaHWHA, K
IpaXkIaHCKH B3BEIICHHOMY U OTBETCTBeHHOMY moBeeHuio (OK-20).

- CIIOCOOHOCTHIO MPUMEHATH 0a30Bble 3HAHUSI MATEMAaTHYECKUX U €CTECTBEHHOHAYUHBIX
TUCIUIUIAH, JUCIHHUIUIAH  00menpodecCHoHaIbHOr0 IMKIa B 00BeMe HeoOXOIMMOM B
npoecCHOHANbHOM  JESITENTbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAyK,
pa3paboTaHHBIX B HHUX TOJIXOAOB, METOAOB M pPE3yJbTaTOB MaTEeMaTHYECKOTO aHauu3a Hu
MOJICITUPOBAHHKS, TCOPETUIECKOTO M SKCIIepuMeHTaabHoro uccieaoanus (OITK-1);
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- CIOCOOHOCTHIO HCIONB30BAaTh OCHOBHBIC TIOJNIOKEHUS W METOABl COIMATBHBIX,
TYMaHUTapHBIX U SKOHOMHYECKUX HAayK MpPH peUIeHHH MPOoPecCHOHANBHBIX 33/1a4 C YYeTOM HX
MOCJICICTBHIA JTsl 00IIeCTBa, SKOHOMUKH 1 dKosoruu (OITK-2);

- COCOOHOCTHIO MPUMEHSITh OCHOBBI METO/IOB HCCIIEIOBAHUS, aHAlIM3a, TUArHOCTUKU U
MOJCIIMPOBAHUsl CBOMCTB HAaHOMATEPUAJIOB U HAHOCUCTEM HEOPIaHMYECKOM M OPraHUYeCKOU
IPUPOJIBI, B TBEPAOM, KUIKOM, TeIe00pa3HOM, a3pO30JIbHOM COCTOSIHUH, BKJIIOYasi HAHOIIEHKU
¥ HaHOCTPYKTYPHPOBAHHBIC MOKPBITHS, BHYTPEHHUE U BHEIIHUE TPAHUIIBI paznena ¢a3, a Takxke
(GHU3NUIECKUX ¥ XUMHUIECKHX MPOIECCOB B HUX WK ¢ X ydactuem (OITK-3);

- CITIOCOOHOCTHIO MPUMEHSATH HABBIKHM COOpa TaHHBIX, U3YUEHUS, aHATTN3a U 0000IICHIS

HAayYHO-TEXHHYECKONM HH(OpMalMK MO TEeMaTHKE HWCCeoBaHus, pa3paboTKu H
UCIIONIb30BAaHUsI TEXHUYECKOHW JOKYMEHTAIllid, OCHOBHBIX HOPMATHBHBIX JOKYMEHTOB TIO
BOMPOCAaM HUHTEJJIEKTYyaJIbHOM COOCTBEHHOCTH, IMOATOTOBKH JOKYMEHTOB K MaTEHTOBAHHUIO,
oopmiiennto Hoy-xay (OITK-4);

- CIIOCOOHOCTBIO pelIaTh CTaHAapTHBIE 3aaud MPOo(ecCHOHANBHOM NEesTeNIbHOCTH Ha
OCHOBE MH(OPMAITMOHHON U OMOIHOrpaduuecKoi KyabTyphbl C IPUMEHEHUEM HH(POPMALIMOHHO-
KOMMYHHKAI[MOHHBIX TEXHOJOTMM M C YyYeTOM OCHOBHBIX TpeOoBaHMI HH(DOPMALIMOHHON
6e3omacuoctu (OITK-5).

- CIOCOOHOCTBIO HCIOJIB30BAaTh COBPEMEHHbIE HH(GOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE
TEXHOJIOTUH, TJ00albHble HWH(GOPMAIMOHHBIE pPECypChl B  HAyYHO-HCCIIENOBATEIbCKOU
NEeSTENIbHOCTH B 00JIACTM MaTepuajoOBEIEHUS W TEXHOJOTMM HAHOMATEPHAIOB U HAHOCHUCTEM
(TIK-1);

- CIIOCOOHOCTHIO HCIOJIb30BAaTh Ha MPAKTUKE COBPEMEHHBbIE NPEICTaBICHUS HAyK O
CBOWCTBAaX BEIECTB U MATEPUAJIOB MPHU MEPEXOJIC UX B HAHOPA3ZMEPHOE COCTOSIHUE (HOJIb, OJTHO
U JIByXMEPHOE), O BIMSHUHM pa3Mepa Ha CBOWCTBA BEHICCTB M MaTEpPHAIOB, B3aMMOJCHCTBUH
HaHOMAaTEepPHAaJIOB M HAHOCHCTEM C OKpyskarotei cpenoit ([1K-2);

- CIOCOOHOCTBIO TPUMEHSATh HABBIKM HCIOJIb30BAaHUS MPUHLUIIOB M METOAMK
KOMIUICKCHBIX HCCJICIOBAaHUM, WCIBITAHUNA W JUATHOCTUKH HW3JCIHA W3 HAaHOMAaTepHAllOB U
MPOIIECCOB MX TMPOU3BOJACTBA, 00pabOTKM M MoAUUKAIIMU, BKIIOYas CTaHIApPTHBIC U
ceprudukanronbie ucnsiranus ([1K-3);

- CIOCOOHOCTBIO TPHUMEHSTh HABBIKM HUCIMOJB30BaHUs (I10J] PYKOBOJICTBOM) METOJOB
MOJICTTUPOBAHUS, OLICHKH, MPOTHO3UPOBAHUS U ONTHMH3AIMH TEXHOJIOTUYECKUX TPOIECCOB U
CBOWCTB HAHOMATEPHAJIOB, CTAHAAPTH3AIMU U cepTuduKaiuu Matepuanos u mporeccos (ITK-4);

- CHOCOOHOCTBIO MPHUMEHSTh OCHOBHBIE THIIBI HAHOMATEPHAIOB W HAHOCHCTEM
HEOPraHUYeCKOl (METAJUIMYECKUX W HEMETAUTMYECKHX) M OpPraHUYecKod (MOJUMEPHBIX |
YIJICPOJHBIX) TpUPOABl  (TBEPIBIX, IJKUAKHX, TIelleo0Opa3HbIX, a3pPO30JIbHBIX), BKIIOYAs
HAHOIUJIEHKW M HAaHOCTPYKTYPHUPOBaHHBIE MOKPBITHS, I PELICHUS MPOU3BOJICTBEHHBIX 3ajad,
BJIQJICHUEM HaBBIKAMU BBIOOpA STUX MATEPUANOB IS 3aJaHHBIX YCIOBUH SKCILTyaTallud ¢
y4eToM TpeOOBaHUIl TEXHOJIOTMYHOCTH, 3KOHOMHYHOCTH, HAJIEKHOCTH U JIOJTOBEYHOCTH,
9KOJIOTHYECKUX mociencTBuil ux npumenenus ([1K-5);

- CHOCOOHOCTHIO TMPHUMEHSATH HABBIKM KCIIOJb30BAHMS TEXHOJOTHYECKHX OIepaluii,
000py/I0oBaHUsl, HOPMAaTUBHBIX U METOJUYECKIX MATEPHUAJIOB MO TEXHOJIOTHYECKON MOJITOTOBKE
MIPOU3BOJICTBA, KAYECTBY, CTAHJAPTU3ALNU U CEPTU(UKAIIMM OCHOBHBIX TUIIOB HAHOMATEpPUAJIOB
U HAaHOCHCTEM HEOPTaHWYECKOW M OpPraHMYeCKOW MPUPOJbl (TBEPHBIX, KUIKUX, TeJIe00pa3HbIX,
a’3p030JIbHBIX ), BKJIFOYAsi HAHOMJICHKA W HAHOCTPYKTYPHPOBAHHBIC TIOKPBITHS, & TAKXKe M3ICeIHil
HAa WX OCHOBE U MPOIIECCOB IMONYYCHHSI C DJIEMEHTAMH JKOHOMHUYECKOTO aHaIHW3a U Y4eTOM
IpaBWJI TEXHUKH OE€30MACHOCTH, MPOU3BOJCTBEHHOW CaHUTApUH, MOKAPHOM OE€30MacHOCTH U
HOpM oxpanbl Tpyaa ([1K-6);

- CIOCOOHOCTBIO TMPUMEHSTh HAaBBIKM HCIONb30BAHUS TEXHUYECKHX CPEICTB IS
U3MEpPEHUS] M KOHTPOJISI OCHOBHBIX IMapaMeTPOB TEXHOJIOTMUYECKUX TMPOIECCOB MOJYUYCHUS U
CBOMCTB HAHOOOBEKTOB (KJIaCTEPOB, HAHOYACTHII, (YICPEHOB, HAHOTPYOOK), HAHOCHCTEM,
HaHOMAaTepHaaoB u u3aeuii u3 Hux ([1K-7).

3. KpaTkoe cogep:kaHue TUCHUTIIUHBI
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B mporiecce ocBoeHUS TUCITUTUIMHBI 00YYaIOIIUIICS TOJDKEH TOATOTOBUTH U MPEACTABHUTH
K 3alUTe HAyYHO-HCCIIeI0BaTeNbeKyio padory (HUP), BEIOIHEHHYIO HA COBPEMEHHOM YPOBHE
Pa3BUTHUS HAYKH M TEXHUKU U COOTBETCTBYIOIIYIO BBIOPAHHOMY HAIPABJICHHUIO MOATOTOBKHU H
nporpamMme oOy4eHHS.

B npencrasnennoi k 3ammre HUP nomkHBI MONy4uTh pa3BUTHE 3HAHUS U HABBIKH,
MOJIYYCHHBIE OOYyYalomMUMCS TIPH OCBOSCHHUM MpOrpamMMbl OakajaBpwara, B TOM YHCIE MpHU
M3YyUYCHUHM CHEUUANBbHBIX aucuuiuivH. lIpeacrasnennas k 3amure HUP nomxxa conmepkartb
0030p JHTEpaTyphl, OINHCAHWE WCIOJIL30BAHHBIX MATEPUAIOB M METOJOB HCCIICIOBAHUS,
MOJTyYEHHBIC YKCIIEPUMEHTAILHBIC PE3yIbTaThl U BBIBOJIBI IO paboTe.

4. O0beM HAYYHO-HCCJIeA0BATEIbCKOI PadoThI

Bunbr yue6HOM paboThI O6Bem
B 3aueTHBIX B akanewm.
eIMHUIIAX gacax
O01as Tpya10eMKOCTh AUCHUIIHHBI 110 Y4eOHOMY 40 144
ILUIAHY
AYAUTOPHBIE 3aHATHUS: 1,78 64
CamocrosiTesbHas padora (CP): 2,22 80
CamocTosiTeTbHOE OCBOCHHE 3HAHUH, YMEHHUH 1 1,72 62
HAaBBIKOB
IToxroroska oryera 0,5 18
Bu HTOroBoro KOHTpoJIs: 3a4et / IK3aMeH 3adeT ¢ OLEHKOMH

4.7. TocynapcTrBeHHast utoropasi arrecramus (b.3)

1. Ileap rocysapcTBeHHOHl WTOIOBOH AaTTeCTANMH — BBIABICHUE YPOBHS
TEOPETUYECKOH W TPAKTHYECKOW IMOATOTOBICHHOCTH BBIMTYCKHUKA By3a K BBITOJHEHHIO
npoeCCHOHANIBHBIX 3a7ja4 W COOTBETCTBUS €ro moarotoBku TpedoBanmsim PI'OC BO mo
HanpasieHuto noAarorosku 28.03.03 — Hanomatepuanbi».

2 B pe3yjabTare rocylapcTBeHHOH HWTOroBOH aTTecTallMH OOyYalouuiics Mo
nporpaMme 6aKajaBpuaTa J0JKeH 00J1a1aTh CJAeAyIOIUMHA KOMIEeTeHIUSIMHU:

- CITOCOOHOCTBIO HUCIIOIB30BaTh OCHOBBI (PUIIOCO(PCKUX 3HAHUN, aHAITM3UPOBATH TJIABHBIC
dTambl ¥ 3aKOHOMEPHOCTH HMCTOPUYECKOTO PA3BUTHS ISl OCO3HAHMS COIMAIBLHOW 3HAYUMOCTHU
cBoeii gestenpaoctu (OK-1);

- CIIOCOOHOCTHIO HCIIONB30BaTh OCHOBBI JIKOHOMHUYECKHUX 3HAHHA TPU  OIEHKE
3¢ (hEKTUBHOCTH PE3yIbTATOB JICATEILHOCTH B pa3inyHbiX chepax (OK-2);

- CHOCOOHOCTBI0O K KOMMYHHUKAIIMM B YCTHOW M MUCHMEHHOW (hOopMax Ha PYCCKOM U
WHOCTPAaHHOM  SI3bIKaxX ISl peIIeHUs 3a/a4  MEXKIMYHOCTHOTO U MEKKYJIbTYpHOTO
B3aumoeiicTeus (OK-3);

- CIIOCOOHOCTBIO paboTaTh B KOMaHJE, TOJEPAHTHO BOCIHPHUHUMAS COIHAIIBHBIC,
ITHUYECKHE, KOH(ECCHOHAIBHBIC U KyabTypHBbIe pasnnuus (OK-4);

- CIIOCOOHOCTRIO K caMOOpranu3anuu u camoobpaszosanuio (OK-5);

- CHOCOOHOCTBIO HCIIONIB30BaTh OOIICTIPaBOBbIE 3HAHHMS B PAa3NUYHBIX chepax
nesrenpaocT (OK-6);

- CIIOCOOHOCTBIO MOIEPKUBATH JOJKHBIA YPOBEHBb (PH3UUECKON MOATOTOBICHHOCTH JJIsI
obecrieueHHs TOJHOIEHHOHN COIMaIbHON 1 podeccroHansHol aesrenpaoctu (OK-7);

- CIIOCOOHOCTHIO HMCIIOIB30BATh MPUEMBI TIEPBOM MOMOIIH, METO/BI 3aIUTHl B YCIOBHSIX
ype3BbIuaiinbix cutyarmii (OK-8);

- CIOCOOHOCTBIO K KYJIBTYPHOMY MBIIUICHHUIO, K OOOOIIECHHIO, aHATN3y, BOCIPHUSTHUIO
uHOpMaIKH, IIOCTAHOBKE LIEIH U BBIOOPY myTeit ee noctmkenus (OK-9);
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- CIIOCOOHOCTBIO JIOTHYECKH BEPHO, apTyYMEHTHUPOBAHO H SICHO CTPOUTH YCTHYIO U
nucbMennyro peus (OK-10);

- CIOCOOHOCTHIO  HAXOJIUTh  OPTraHM3ANMOHHO-YNPABICHUYECKHE  PEIICHUsS B
HECTaHIAPTHBIX CUTYAIMSIX U TOTOB HECTHU 3a HUX O0TBeTcTBeHHOCTH (OK-11);

- CIOCOOHOCTHIO KPUTHYECKH OILICHWBATh CBOW JOCTOMHCTBA M HEIOCTaTKH, HAMEYaTh
IyTH U BEIOUPATh CPEACTBA Pa3BUTHS JOCTOMHCTB U ycTpaHeHus HepoctatkoB (OK-12);

- CIIOCOOHOCTBIO CO3HABaTh COLMAIBHYI0 3HAYMMOCTh CBOEW Oymymied mpodeccuy,
BJIaJICHMEM BBICOKOW MOTHBAIMEH K BHIMOIHEHHIO Mpodeccronanbhoi aesrenbaoctr (OK-13);

- CHOCOOHOCTBIO TOHUMATh CYHNIHOCTh M 3HadeHWEe WHQPOPMAIMH B Pa3BUTHUU
COBPEMEHHOT0 MH(OPMALMOHHOTO O0IIEeCTBa, CO3HABATH ONACHOCTU U YIPO3bl, BOSHUKAIOILIUE B
3TOM IIpolecce, coOM0IaTh OCHOBHBIE TPeOOBaHUS WH(OPMAIIMOHHON 0€30MacHOCTH, B TOM
YKCJIC 3alUTHI rocyaapcTBenHoi TaiHbl (OK-14);

- CIIOCOOHOCTBIO TPUMEHSTH OCHOBHBIE METOMBI, CIIOCOOBI M CPEACTBA MONYYCHHS,
XpaHeHus, mepepadoTKu MHGOPMAIUH, HABBIKK PabOTBI C KOMITBIOTEPOM KaK CpPEICTBOM
ynpasienus uapopmaruer (OK-15);

- CITOCOOHOCTBIO paboTarh ¢ nHbopManKeil B rI00ANTBHBIX KOMIBIOTEPHBIX ceTsix (OK-
16);

- CIIOCOOHOCTBIO MPUMEHATH CPENICTBA CAMOCTOSITENIbHOTO, METOAMYECKH MPaBUIHHOIO
UCIIOJIb30BaHUS METOIOB (PU3NYECKOr0 BOCIUTAHUS U YKperuieHus 310poBbs (OK-17);

- TOTOBHOCTBIO K JOCTHKEHHIO JOKHOTO YPOBHS (PU3MUECKON MOATOTOBICHHOCTH JIS
oOecrieueHns OJTHOLIEHHOH colmanbHO# 1 npodeccnonansHol aestenbrocti (OK-18);

- OCO3HaBaTh IIEHHOCTh POCCUHCKON KYJbTYpbI, €€ MECTO BO BCEMHUPHOH KYJIbTYpE,
YBOXHUTETBLHO U OEPEKHO OTHOCUTHCS K MCTOPUYIECKOMY HACIEAHMIO M KyIbTYPHBIM TPAIULIUASIM
(OK-19);

- TOTOBHOCTBIO K pealu3aliyl IMpaB M COOIIOJCHUIO OOS3aHHOCTEH Tpa)<JIaHWHA, K
IPaKIaHCKHU B3BEIICHHOMY U OTBeTCTBeHHOMY ToBeeHuio (OK-20).

- CIMOCOOHOCTHIO TPUMEHSTh 0a30BbIC 3HAHHUSI MAaTEMAaTHYECKUX U €CTECTBEHHOHAYUHBIX
JTUCIUTIINH, JUCHUIUIMH OO0Ienpo(ecCHOHaIbHOTO IMKJIa B 00beMe HE0OXOAUMOM B
npo(ecCHOHANBPHOM  JCSITENPHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAYK,
pa3paboTaHHBIX B HHUX MOJXOAOB, METOJAOB M pPE3yJbTaTOB MaTeMaTHUYECKOro aHajau3a H
MOJICITUPOBAHHSI, TCOPETUICCKOTO M dKCIepuMeHTaibHoro uccienoanus (OIMK-1);

- CIIOCOOHOCTHIO HCIONIb30BAaTh OCHOBHBIE TIOJIOKEHHUS U METOAbl COLHUAIbHBIX,
TYMaHUTapPHBIX U SKOHOMHUYECKUX HAYK MPH PEUICHUH MPOPECCHOHANBHBIX 33/1a4 C YY€TOM HX
MOCJIEICTBHI JUTs 00IIecTBa, SKOHOMHUKH | dKooruu (OITK-2);

- CIOCOOHOCTHIO MPUMEHSTh OCHOBBI METO/IOB HCCIICIOBAHUS, aHAIIN3a, TUATHOCTUKU U
MOJICTTUPOBAHUSI CBOMCTB HAaHOMATEpPUAIOB M HAHOCHCTEM HEOPraHUYECKOM M OpraHWYecKoi
MPHUPOJIBI, B TBEPAOM, KHUIKOM, TeIe00pa3HOM, a3pO30JIbHOM COCTOSIHUH, BKITIOYasl HAHOTUICHKU
U HaHOCTPYKTYPHPOBAaHHBIE MOKPHITHS, BHYTPEHHUE U BHEIIHUE IPAHULBI pa3nena ¢a3, a Takxke
(GU3NUECKUX U XUMUYECKUX MPOIECCOB B HUX WK ¢ uX ydactueM (OITK-3);

- CIIOCOOHOCTBIO TIPUMEHSTh HABBIKM COOpa aHHBIX, U3YUYCHHS, aHATN3a U 0000IICHHS
HAyYHO-TEXHHYECKON MH(OpMAIHK 1O TeMAaTUKE MUCCIIEIOBAHUS, Pa3paOOTKU U UCIOJIB30BaHUS
TEXHUYECKONM JOKYMEHTallud, OCHOBHBIX HOPMAaTHBHBIX JOKYMEHTOB II0  BOIIpOCaM
WHTEIJICKTYalTbHOW COOCTBEHHOCTH, TIOJTOTOBKH TOKYMEHTOB K MAaTEHTOBAHUIO, O(hOpPMIICHUIO
Hoy-xay (OIIK-4);

- CIIOCOOHOCTBIO pelIaTh CTaHAApPTHBIC 3a7add MPO(EeCCHOHATBHOU IEATENLHOCTH Ha
OCHOBE MH(OPMAITMOHHOW U OMOIHOrpadUIeCcKOil KyIbTyphl C MPUMEHEHHEM WH(OPMAIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJOTHMA M C YY4eTOM OCHOBHBIX TpeOoBaHMiI WH(DOPMAIIMOHHON
6e3omacuoctu (OITK-5).

- CIOCOOHOCTBIO HCIOJIB30BAaTh COBPEMEHHBIE WH(GOPMAIMOHHO-KOMMYHUKAIIMOHHBIC
TEXHOJIOTHH, Tri00anbHble HMHGOPMAIMOHHBIE PECypCchl B  HAyYHO-HCCIEI0BaTENIbCKON
NESTEIIbHOCTH B OOJIACTH MaTepUalOBECHUS W TEXHOJOTUU HAHOMATEPUAIIOB U HAHOCHUCTEM

(IIK-1);
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- CIIOCOOHOCTBIO HCIIOJIb30BAaTh HA MPAKTHUKE COBPEMEHHBIC INPEICTABICHUS HAyK O
CBOICTBax BEIIECTB ¥ MaTepHaIOB IPH MEpPeXoje X B HAHOPa3MEPHOE COCTOSHHE (HOJIb, OHO
W JIByXMEpHOE), O BIMSHUHM pa3Mepa Ha CBOWCTBA BEUICCTB M MaTEpPHAaOB, B3aMMOJCHCTBUH
HaHOMATEPHAJIOB U HAHOCHCTEM ¢ Okpyskarorei cpemoit (ITK-2);

- CIIOCOOHOCTBIO TPHUMEHSATh HAaBBIKH HCIIOJIb30BAaHHMS NPUHIUIOB M METOIUK
KOMIUIEKCHBIX HCCIICOBaHMN, WCIBITAHWUH W JMAarHOCTUKH HW3ACIMH W3 HAHOMATEPUAIOB H
IPOIIECCOB WX MPOM3BOJACTBA, OOpabOTKM M MoAM(HKANMM, BKIOYAas CTaHIApTHBIE U
ceprudukanronsie uensitanus (ITK-3);

- CIOCOOHOCTBIO TPHMEHSTh HAaBBIKM WCIOJB30BaHUs (I10J] PYKOBOJICTBOM) METOJIOB
MOJETMPOBAHMS, OLEHKH, MPOTHO3UPOBAHUS M ONTUMH3ALUHN TEXHOJOTHYECKUX MPOLECCOB H
CBOMCTB HAHOMAaTEpPHUAJIOB, CTAaHIAPTH3ALNH U cepTuuKamuy Matepuaios u npoieccos ([1K-4);

- CHOCOOHOCTBIO TPUMEHSATh OCHOBHBIC THIIBI HAHOMATEPUAIOB W HAHOCHCTEM
HEOPraHUYECKOW (METAJUIMYECKMX W HEMETAUTMYECKUX) U OpraHM4YecKod (MOJIMMEpHBIX W
YIICPOAHBIX) MPUPOIBl  (TBEPIBIX, JKUAKHX, Teleo0pasHbIX, a’dpo30JIbHBIX), BKIOYAs
HAHOIUICHKA M HAHOCTPYKTYPHPOBAaHHbBIC TIOKPBITHSA, Ul PEIICHUS MMPOM3BOJCTBEHHBIX 3ajad,
BJIaZICHUEM HaBBIKAMH BBHIOOpA 3THUX MAaTEPHAIOB JJS 3aJaHHBIX YCIOBHHM SKCIUTyaTalllu C
y4eToM TpeOOBaHHMH TEXHOJOTMYHOCTH, SKOHOMHYHOCTH, HAJCKHOCTH U JOJITOBEYHOCTH,
9KOJIOTHYECKHX rmociieacTBuil ux npumenenus (IIK-5);

- CIIOCOOHOCTHIO TPUMEHSTh HABBIKM WCIIOJIb30BAaHMS TEXHOJIOTHUECKHX OIEpaIlHid,
000py/IOBaHMUS, HOPMATUBHBIX M METOAWYECKUX MATEPHUAJIOB IO TEXHOJOTMYECKOH MOArOTOBKE
IPOM3BOJICTBA, KAYECTBY, CTAHAAPTU3ALMH U CEPTUPHUKALUN OCHOBHBIX TUIIOB HAHOMATEPUAIIOB
¥ HAaHOCHUCTEM HEOPraHMYEeCKOW M OPraHWYECKOH MpUPOJBI (TBEPIBIX, KHIKUX, IeIe00pasHbIX,
a3pO30JIbHBIX), BKJIFOYasi HAHOIJICHKA W HAHOCTPYKTYPHPOBAHHBIC TIOKPBITHS, & TAKXKe H3IIEIUi
Ha WX OCHOBE M TPOIIECCOB IONYYECHHUS C AIIEMEHTAMH SKOHOMHYECKOTO aHAIN3a U y4eTOM
NpaBUJI TEXHUKH OE30MaCHOCTH, MPOU3BOJCTBEHHON CaHWUTApPHHM, MOXKAPHOH OE30MaCHOCTH M
HopM oxpaHbl Tpyaa (ITK-6);

- CIIOCOOHOCTBIO TPHMEHSATh HABBIKH HCIIOJIb30BAHUS TEXHUYECKUX CPEICTB ISt
U3MEpPEeHNST M KOHTPOJII OCHOBHBIX MapaMeTPOB TEXHOJOTMYECKHUX IPOLECCOB IOIYYCHHS H
CBOMCTB HAHOOOBEKTOB (KJIACTEPOB, HAHOYACTHIL, (YJUIEPEHOB, HAHOTPYOOK), HAHOCHCTEM,
HaHOMAaTepHaaoB u u3aeani u3 uux (I1K-7).

3aBeplialomMM ~ dTanoM  o0ydeHus 1o  HampasieHuto noarotoBku  28.03.03
«Hanomarepuansr», mpopmio «XUMHYECKas TEXHOJIOTHS HAHOMATEPHAJIOB» SIBIISICTCS 3allluTa
BBIITYCKHON KBaTM(PUKALIMOHHOM paboThI OakanaBpa.

B pesynprare mpoOXOXKICHUS TOCYJapCTBEHHOW MTOTOBOI aTTecTanuyl (BBIMTOJHEHHS
BBIITYCKHOW KBAIM(UKAIMOHHON pabOThI) CTYCHT JOJIKEH:

3HAMY!

— TOpPAIOK OpraHW3allid, TUIAHHUPOBAHHS W TPOBEICHHS HAYyYHO-HCCIIEI0BATEIECKUX
paboT C UCIIONIL30BAHUEM TIOCIICAHNX HAYYHO-TEXHHYECKUX JOCTHKCHUI B TaHHOH 0071acTH;

—  (U3UKO-XMMHYECKHE OCHOBBI MOJYYEHHS W HCCIEIOBAaHHUS CBOWCTB HAHOCHCTEM M
HaHOMAaTepHaJoB,

— OCHOBHBIE TPEOOBAHUS K MPEACTABICHUIO PE3YJILTATOB MPOBEACHHOTO MCCIICIOBAHHS
B BHJIC HAYYHOT'O OTYETA, CTATHH WM JOKIAMA;

ymemy:

— CaMOCTOSTENLHO BBISBIISATH NMEPCIEKTUBHBIC HANpPABICHUS HAyYHBIX HCCIICIOBAHUM,
00OCHOBBIBAaTh aKTYaJIbHOCTb, TEOPETUYECKYI0O M TMPAKTHYECKYI0 3HAYUMOCTh MPOOJIEMBI,
IPOBO/IUTh  OKCICPUMEHTAJbHBIC HWCCICIOBaHMs, aHAJIM3UPOBAaTh W  WHTEPIPETHPOBATH
HIOJTyYCHHBIE PE3YJIbTATHI,

— OCYILECTBJIAATh TMOUCK, 00pabOTKYy M aHaIN3 HAYYHO-TEXHHYECKOH HH(pOpMaIMU IO
TEMe BBITIOJIHSAEMOM pabOoThI, B TOM YUCIIE C TIPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHIA;

— paboTaTh Ha COBPEMEHHBIX NMPHOOPAX, OPraHN30BBIBATh IPOBEACHUE SKCIICPUMEHTOB
Y HCTIBITAHUH, TIPOBONTH NX 00PAaOOTKY M aHATM3UPOBATH PE3YIIBTATHI;
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enademy:

— METOJIOJIOTUEN W METOAUKON TMPOBEICHUS HAYYHBIX HCCIICIOBAaHUN; HaBBIKAMH
CaMOCTOSITENILHON HAYYHON U MCCIIEA0BATEIHCKON PabOTHI;

— HaBbIKaMU palbOTHl B KOJIJIEKTUBE, TUIAHUPOBATH U OPraHU30BHIBATH KOJIJICKTUBHBIE
Hay4yHbIE HCCJIEOBAaHUS, OBJIAJIEBaTh COBPEMEHHBIMH METOJaMH HCCIEIOBAHHUS M aHajau3a
MOCTaBIICHHBIX MPOOIIEM,;

— CIOCOOHOCTHIO pellaTh MOCTaBJICHHBbIE 33Jayd, HCIONb3ysd YMEHHS W HaBBIKH B
OpraHHu3ali HAyYHO-HCCIEA0BATEIbCKUX U TEXHOJIOTMUECKUX padoT.

3. KpaTkoe coep:xaHue rocy1apcTBeHHOIi HTOr0OBOI aTTecTalMu

l'ocynapcTBenHast UToroBasi aTTecTanus OOydYaroIIMXCS MO IMporpaMMme OakajaBpuara
NpoBOAUTCS B (OpMEe  3allMThl  BBIMYCKHOW  KBamuQukauuoHHoit pabotsl  (BKP).
['ocymapctBenHast utoropas arrectanus B popme 3ammutel BKP npoxoaut B 8 cemectpe Ha 6a3e
3HAaHUHM, TONYyYEHHBIX CTyJEHTaMH TpH M3YYeHHH JUCUMIUIMH HanpasieHus 28.03.03
«Hanomatepuans», npoduiib «XUMHUYECKask TEXHOJIOTHSI HAHOMATepUaIoB».

l'ocynmapcTBeHHAst UTOTOBasi aTTECTAllMsl O0YJarONIMXCs MO MporpaMMe OakanaBpuara —
3allUTa  BBITYCKHOW  KBAIM(UKAIMOHHOW  pabOThI  MPOBOAMTCS  TOCYJapCTBEHHOMH
9K3aMEHALlMOHHOW KOMUCCHEM.

Kontponps 3Hanuit oOydarommxcs, noixydeHHbIXx npu ocBoeHuu OOII, ocymecTBisieTcs
myTreM npoBeneHus 3ammtel BKP u nprcBoenus kBanupukanuu «OakanaBp».

3ammTa BBITYCKHONW KBAIM(UKAIMOHHON pabOTHI SBISAETCS 00s13aTEIBLHON MPOIETypOit
UTOTOBOW  TOCYJApCTBEHHOW  aTTeCTallMd CTYJACHTOB BBICIIUX  YYEOHBIX  3aBEICHUI,
3aBeplIAOIIUX OOy4YyeHHE IO HampaBlIeHUIO MOArOTOBKM OakanaBpuata. OHa NPOBOAUTCS
nyOnMYHO Ha OTKpBITOM 3aceqanuu [ DK cormacHo yTBep»KACHHOMY NeKaHaTOM rpaduky, Ha
KOTOPOM MOTYT IMPUCYTCTBOBATh BCE JKEJAIOIIHE.

Marepuainsl, IpeicTaBiseMble K 3alUTe!

BBIMTYCKHAs KBaTH(pHUKAIMOHHAsE paboTa (MOSICHUTEIbHAS 3aM1CKa);

3agaHue Ha BeinonHenne BKP;

oT3bIB pykoBoauteinsa BKP;

peuensus Ha BKP;

npe3eHTalus (pa3aaToyHbli MaTepra), HOMUCAHHAS PYKOBOIUTEIIEM;

JOKJaI.

4. O0beM rocy1apcTBeHHOI HTOTOBOI aTTeCcTALMU

[Iporpamma oTHOCHTCS K 0a30BOi yacTu yuyeOHOro IuiaHa, Kk 670Ky «l ocynapcTBeHHas
utorosas arrecranusn» (b3) u paccunTaHa Ha cOCpeOTOUYEHHOE MPOXOKAcHHE B 8 cemectpe (4
Kypc) oboyuenus B oobeme 324 u (9,0 3ET). IIporpamma mpezmonaraer, 4to 0Oydaroiuecs
UMEIOT TEOPETUYECKYI0 U MPAKTHYECKYIO0 IMOATOTOBKY B 00JaCTH XMMHUYECKOM TEXHOJIOTUU
HaHOMaTEPHUAJIOB.

Bunpr yue6HOM paboThI O6Bem
B 3aueTHEBIX B akanem.

eIUHUIIAX yacax
Oo6masi TpyA0eMKOCTh TUCIHIIJIHHBI M0 Y4eOHOMY 9,0 324
TJIAHY
CamocrosiTesibHas padora (CP): 9,0 324
Brimonnenue, Hanucanue u opopmierne BKP 9,0 324
Bua urorosoro kourpoJs: 3amura BKP 3anmTa BKP

4.8. ®akyJabTATHBbI

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIMHBI
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IlepeBon HayyHO-TexHHYecKoi auTeparypbl (PT/.1)

1. Heab qucuUNIMHbI — TIpHOOpeTEeHNE 00yJarOIIMMUCS 00IIeH, KOMMYHUKATHBHON 1
npoeCCHOHATPHON KOMIIETEHIIMH, YPOBEHb KOTOPBIX Ha OTAEIBHBIX JTanax s3bIKOBOU
MOJTOTOBKU IO3BOJISIET BBIMOJHATH pPa3jIMyHble BUIBI MPO(eccHOHATbHO OPHUEHTHUPOBAHHOIO
IepEBO/Ia B MPOU3BOJICTBEHHON U HAYYHOU AEATEIIBHOCTH.

2. B pe3yJjbTare U3YYeHUs AMCHUIIMHBI 00y4YalIIHUIACA 10 MporpamMmme
0akajaBpHaTa q0JIKEH:

Ob6naoams caenyromumu oomekynbTypubiMu (OK), ob6mienpodeccronansasiMu (OITK)
u npodeccuonansibivu ([1K) komnereHImsMI:

- CHOCOOHOCTHIO K KOMMYHHUKAIIMM B YCTHOW M MHUCHbMEHHOHW (hopMax Ha pyCCKOM U
WHOCTPAHHOM  SI3bIKAX JUISL  pEHIeHUS 3a7ad  MEXKJIUYHOCTHOIO M MEXKYJIbTYPHOI'O
B3aumoeiicteus (OK-3);

- COCOOHOCTBIO MPUMEHSITh HaBBIKM COOpa NaHHBIX, U3YYCHHUS, aHAIH3a U 0000IIeHus
HAy4YHO-TEXHUUYECKON MH(OpMALMK M0 TeMaTUKE UCCIIEIOBAHUS, Pa3pabOTKU U MCIOJIb30BaHUS
TEXHUYECKOM JIOKYMEHTAllMM, OCHOBHBIX HOPMATHBHBIX JOKYMEHTOB IO BOIPOCaM
MHTEJJIEKTYaJIbHOM COOCTBEHHOCTH, MOJATOTOBKU JTOKYMEHTOB K MAaTEHTOBAHUIO, O(hOpMIIEHUIO
Hoy-xay (OIIK-4);

- CIIOCOOHOCTBIO pelIaTh CTaHAApTHBIE 3aJaud NMPO(eCcCHOHATBLHOW NEesTeNIbHOCTH Ha
OCHOBE MH(OPMAITMOHHON U OUOIHOTrpaduuecKoil KyabTyphl C IPUMEHEHHEM HH(POPMALIMOHHO-
KOMMYHHKAI[MOHHBIX TEXHOJOTHMM M C Yy4eTOM OCHOBHBIX TpeOoBaHMI HH(DOPMALIMOHHON
oe3omacuoctu (OITK-5);

3Hamy:

- OCHOBHBIE CTIOCOOBI TIOCTHKEHUSI YKBUBAJICHTHOCTH B TIEPEBOJIC;

- OCHOBHBIE MPUEMBI [TEPEBO/IA,;

SI3BIKOBYIO HOPMY M OCHOBHBIE (DYHKIIHH SI3bIKA KaK CHCTEMBI,

- JIOCTaTO4YHOE [UIsl BBIMOJHEHHUS TepeBOofa KOJIMYECTBO JIEKCMUECKHUX EIUHMII,
(b pa3eonoru3MoB, B TOM YHCIIE COLUATBHBIX TEPMUHOB U JIMHTBOCTPAHOBEAUECKUX PEATTHIA;

ymemsy:

- MPUMEHSTh OCHOBHbBIE TPUEMBI IIEPEBO/IA,;

- OCYUIECTBJIATH MUCBMEHHBIM TMEpeBOJ] C COOJIOJCHHEM HOPM JIEKCHYECKOH
HKBHUBAJIEHTHOCTH, COOJIIOICHUEM TPAMMATHUECKHIX, CHHTAKCHYECKHUX M CTUIIMCTHYECKUX HOPM;

- 0OPMJISITH TEKCT MEPEBOJIa B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

- OCYLIECTBIATh TEpPEBOJ C COONIONEHHEM HOPM JICKCHUECKOW SKBHBAJICHTHOCTH,
coOI0IcHHEeM IpaMMaTHYEeCKUX, CHHTAKCUYECKUX U CTUJIMCTHYECKUX HOPM TEKCTa IepeBoja U
TEMITOPAJIbHBIX XaPAKTEPUCTUK UCXOHOTO TEKCTa,

enadems:

- METOAMKOW TPEANepeBOAUECKOr0 aHalu3a TEKCTa, CIOCOOCTBYIOMIEH TOYHOMY
BOCTIPUATHIO HCXOHOTO BBICKA3bIBAHUS;

- METOAMKOW TOJTOTOBKM K BBIMOJTHEHHUIO TIEPEBOJA, BKIIOYAs TMOWUCK HH(POpPMAIUU B
CIPaBOYHOM, CIIEIMATILHOM JTUTEPaType U KOMITBIOTEPHBIX CETSIX;

- OCHOBAaMHU CHUCTEMbI COKPAIICHHOM MEepEeBOUECKOM 3alKCH MPHU BHIMOJHEHUU [1EPEBO/A,;

- OCHOBHOUM MHOSA3BIYHOW TEPMHUHOJIOTHEN CIIEUATIBHOCTH,

- OCHOBaMH peepUpOBAHUS ¥ AHHOTHPOBAHUS JIMTEPATYPHI 11O CIEIIHATEHOCTH.

3. KpaTkoe coaep:kaHue TUCHUTIIUHBI

Beenenue. IIpeamer u posb mepeBoja B COBPEMEHHOM OOIecTBe. Pa3nuuHble BUIBI
nepeBoja. 3a1ayu ¥ MECTO Kypca B MOATOTOBKE OakalaBpa TEXHUKU U TEXHOJIOTHH.

Mopyns 1:

1.1. CpaBHeHue mopsiiKa CJIOB B aHIJIMMCKOM W PYCCKOM TpemokeHusx. [lepeBon
MIPOCTOTO MOBECTBOBATEIHLHOTO MPEJIOKECHUS HACTOSIIET0, OYAYIIEero U MPOIIEeAIer0 BPEeMEHH.

OcoOeHHOCTH TEpeBOAAa BOMPOCUTENIBHBIX W  OTPHUIATEIBHBIX MPEAJIOKCHUNH B
pPa3TUYHBIX BpEMEHAX.
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1.2.TlepeBox npemnoxenuit 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 IIaroJioB.
2.2 IlepeBon cTpanaTesNbHOrO 3ajora. TpynHbIe Cllydyad IEpeBOAa CTPagaTelIbHOTO
3aj10ra.
UreHune u nepeBos TEKCTOB o TeMe "'Hayka n HaydHble METOIbI . AKTUBU3ALMS JIEKCUKH
IPOYNUTAHHBIX TEKCTOB.
2.3.1lepeBof MPUIATOYHBIX MIPEIOKEHUM.
ITpunarounslie noiexanye.
IIpunaTouHble CKa3yeMsble.
[Tpunarounblie onpenenuTenbHbIE.
[Tpunatounbie 0OCTOATENLCTBEHHBIE, TPUIATOUYHBIEC JOIOIHUTEIbHEIE.
2.4. Tunsl yCIOBHBIX NPEJIOKEHUM, TTPaBUJIa 1 OCOOCHHOCTH HX TTEPEBO/IA.
[IpakTuka mepeBoja Ha HpUMEpax TEKCTOB o Xumuu, J.U. Menoeneege, nayke u
MEeXHON02UU.
2.5. TlepeBon mpeAsioXKEeHUH € y4eTOM IMpaBHJa corjacoBaHus BpemeH. llpsmas u
KOCBEHHas peb.
2.6.PaznuuHble BapuaHThI IEPEBOAA CYIIECTBUTEIBHOTO B MPEIOKEHUH.
2.7.MopnanbHbI€ Tarojibsl 1 0OCOOEHHOCTH UX MEepeBo/a.
Pa3BuTHe HaBbIKOB nIepeBoa 1o TeMe "Hayka 3aBTpaiiHero nHs'".
2.8.CrnennanbHas TepMuHoiorus mo reme "Jlabopatopus”.
2.9. Cokpamenusi. OcoOOEHHOCTH UX MepeBojia. Pa3BuTre HaBBIKOB MEpEBOIa HA IPUMEPE
TEKCTOB 1o TeMe "JlabopaTropusi, ”3BMEPEHUS B XUMHUH .
Monyis 3.
3.1.Henuunsie ¢popMsl Ti1arosa.
Wudunutus (HeompeneneHHas ¢opma riaroia). Porb MHOUHUTHBA B MPEUIOKCHUU W
BApUAHTHI MEPEBOAA HA PYCCKUM s3bIK. [IpyacTus u repyHaui.
3.2. lnpuHUTHBHBIE 0OOPOTHI.
O6opoT pgomonHeHWE ¢ WHPUHUTHBOM. BapuaHTBI TiepeBOJa Ha PYCCKHHM  S3BIK.
TepMuHnosorus no reme "CoBpEMEHHBIE TEXHOJIOTUH .
3.3. O6opoTt noasexariee ¢ ”HPUHUTUBOM. PazinuHbie BapraHTHI TIEPEBO/IA.
Tepmunosorus no remMe "Hanomatepuansl”.
3.4.TlepeBo1 MpUYACTHBIX 0OOPOTOB.
AGcomoTHbIN puyacTHEI OO0POT U BapUaHTHI IEPEBO/IA.
Pa3Butne HaBBIKOB MepeBoja o TeMme "HanomaTepuansl'.
4. O0beM y4eOHOH JUCHUILIMHBI

Bunbr yue6HOM paboThI B 3ayerHBIX B akazmem.
eIUHUIIAX yacax
O6masi TpPyA0eMKOCTh JUCHHUILJIMHBI IO Y4e0HOMY IJIaHy 4,0 144
AYAUTOPHBIE 3aHATHUS: 1,78 64
Jlexiuu (JIek) - -
[Mpaktuyeckue 3ausatus (I13) 1,78 64
JlaGopaTopHble pabOTHI - -
CamocrosiTesbHas padora (CP): 2,22 80
Buj koHTpoas: 3aueT / 3K3aMeH 0,0 3ayer

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILIMHBI

I'pakaanckasi 3amuTa B Ype3Bbluaiinbix cutyamnusx (PT/1.2)
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1. eap AUCHMIUIMHBI - TOATOTOBUTH CTYJIEHTa K OCMBICIEHHBIM MPAKTUYECKUM
NeHCTBUSAM 1O 00ecreYeHHIo CBOEil 0e30MacHOCTH U 3allluThl B YCIOBUSX BO3HHWKHOBEHUS
Ype3BbIYAITHON CUTYallMU MPUPOIHOTO, TEXHOTEHHOTO M BOGHHOTO XapaKTepa.

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

Ob6naoame caenyromumu oomekynpTypubiMu (OK), obmienpodeccronansasiMu (OITK)
u npodeccuonanbibive ([1K) komnereHImsMI:

- CIIOCOOHOCTBIO MCIIOIB30BAaTh NMPUEMBI MIEPBOM MOMOIIN, METO/ABI 3AIMUTHI B YCIOBUSIX
ype3BbIuaiinbix cutyaruii (OK-8);

- TOTOBHOCTBIO K peanu3aluy IMpaB U COOJMIOJCHUIO OOS3aHHOCTEM TIpa)<JIaHHWHA, K
IpakIaHCKHU B3BEIICHHOMY U 0TBEeTCTBeHHOMY moBeaeHuto (OK-20);

3Hamy:

- XapakTepUCTHKU MPHUPOAHBIX OCICTBUN, TEXHOTEHHBIX aBapuii W  Karactpod Ha
paAMalMOHHO, XUMHUYECKHU U OMOJIOTUYECKHU OMACHBIX 00BEKTax, mopaxarouue GakTopbl APyrux
ONACHOCTEW;

- OCHOBBI BO3JIEHCTBHS OMACHBIX (DaKTOPOB UPE3BBIYAMHBIX CHUTYyallMii Ha YeJoBeKa H
MPUPOIHYIO CPENlY, IOMYCTUMBIE MPEEIbHbIE KPUTEPUU HETAaTUBHOTO BO3/ICHCTBHS,

- Mepbl 0€30MacHOr0 IOBEJCHUS MpH MpeObIBAHUM B paiioHax (30HaxX)  TOXapoB,
PaAMOAKTUBHOTO, XUMHUYECKOTO U OMOJIOTHYECKOTO 3arpsi3HEHUS,

- CHocoObl M CpelICcTBa 3allUThl YelIOBEeKa OT BO3JEHCTBUS TMOpaxkaomux (pakTopos
Ype3BbIYANHBIX CUTYAIIUH TPUPOAHOTO, TEXHOTEHHOI'O U BOEHHOT'O XapaKTepa.

ymemsy:

- HCMOJB30BaTh  CPEJACTBA 3allUThl OPraHOB [JbIXaHUS M KOXKH, MEAUIMHCKUE IS
CaMOo3alllUThl U OKa3aHUS MOMOLIH JIPYTHUM JIIOJISM;

- IPUMEHSTH MEPBUYHbBIE CPEACTBA MOXKAPOTYILICHUS IJIs JIOKAJTM3AMK U TYIICHUsl MOoXKapa,
BO3HHKIIIETO B ayAUTOpUH (J1abopatopun);

- OKa3bpIBaTh ce0e W JIPYrUM TMOCTPAJABIIUM METUIIMHCKYIO MOMOIIL C HCIIOJIb30BAHHEM
TaOeNbHBIX U TOJIPYYHBIX METUIIUHCKUX CPECTB.

enademy.

- mpuéMaMu TPOBEICHHUS YaCTHYHON CAaHMTApHOW 0OpabOTKH MPH BBIXOJAE W3 paiioHa (30HBI)
PaZnOaKTHBHOTO, XUMHUYECKOTO U OMOJIOTUYECKOTO 3arpsi3HeHHs (3apaXKeHHUs);

-- CI0C00aMHU U TEXHOJIOTUSIMU 3aILIUTHI B YPE3BBIYAITHBIX CUTYAIIHX.

3. KpaTkoe coaep:xkaHue TUCHUTLIUHBI

1. OmacHoctu mpupoaHoro xapakrepa. CTuxwitHbie O€ICTBHsI,  SBICHUS TPUPOIBI
Pa3pyILIUTENbHOW CHUIIBI - 3EMJIETPSICEHUS], HABOJHEHUs, CEJEBbIE MOTOKH, OMOJI3HU, CHEKHbIE
3aHOCHI, U3BEP)KEHHE BYJIKAHOB, 00BAJIbl, 3aCYXH, yparansl, Oypu, MoxKapsbl.

2. OnacHOCTH TEXHOTCHHOTO Xapaktepa. ABapuM W KaTacTpodbl HA PagraIliOHHO
OIIaCHOM OOBEKTE, XUMHYECKHA OIIACHOM OOBEKTE, OMOJIOTMYECKH OIIAaCHOM OOBEKTE, Ha
TpaHcropTe  (KEJIC3HOJOPOXKHOM,  aBTOMOOWJILHOM,  pPEYHOM,  aBHUAI[MOHHOM),  Ha
TUAPOCOOPYKEHUSAX; HA KOMMYHAQJIBHBIX CHCTEMaX KU3HE00eCIeUeHH s .

3. OnacHocTH BOEHHOTO XapakTepa. lIpuMeHeHue OpyX HsS MacCOBOTO IMMOPaKEHUs
(amepHOTO, XHMMHYECKOTO, OHOJOrMYECKOro), OOBIYHBIX CPEACTB C  3aKUTaTeIbHBIM
HAIMOJIHEHUEM, HOBBIX BHUJOB OpPYXHUSA. 30HBI 3apa)X€HUsS OT CPEJICTB MNOPAKEHUS U HX
BO3/ICIICTBUE HAa HACEJIEHNE U OKPYKAIOIYIO IIPUPOIHYIO CpENY.

4. TloxapHast 0€30MACHOCTh — COCTOSHUE 3allUIICHHOCTH HACEICHUs, HMYIIECTBA,
o0IecTBa W TocyaapcTBa OT MoXxapoB. [lokapHas OmMacHOCTh (MPUYMHBI BO3HUKHOBEHUSI
NOXKapOB B 3/IaHUSX, JICCHBIC MOKapshl). Jlokanu3auus M TylieHue moxkapoB. IIpocreiiiue
TEeXHUYECKHe cpeacTBa moxkaporymenus (oruerymmrenu OIT -8, OY-2) u npaBuia moib30BaHMs
UMU.

5. Komruiekc MeponpusTuii rpaskIaHCKOM 3aIlUThl HACEICHHUSI.

OnoBemenne u uHGOpPMHpPOBAHUE HAceTCHHS 00 omacHOCTU. l[IpuHsATHE HacemeHHuEeM
curHanoB omnosenicaus («Buumanwe Bcem!», «BosgymHas TpeBora», «PaguannoHHAs
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OMAaCHOCTL», «XUMHUYeCKas TpeBora», «JTOOI OMACHOCTH») M TMOPSIOK JCHUCTBHS 1O HUM.
DBakyalusi HaceJIeHHs: U3 30HbI omacHOCTH. CrocoObl dBaKkyalu ODKCTpPEHHas JBaKyarfus
CTYJIEHTOB U3 ayJJUTOPUH MPU BOZHUKHOBEHHUU TOXKAapa.

CpencTBa HHAMBHIYaIbHOM 3amuThl opraHoB apixanus ([I1-7, I'TI-7B, TTI-9, P-2, V-
2K, PIIA-1, PIII-67M, PY-60M, «@Denukc», I'JI3K, AL, AI1I-3, I13Y-K, UIT-4M, UII-5, UII-
6, KUII-8), koxu (JI-1, O3K, KIX-4M, KUX-5M) uenoBeka. MeauIIMHCKHE CPEICTBA 3AIIUTHI .

CpencTBa KOJUIGKTMBHOM 3alllUThl HaceneHus. Ha3znaueHue, 3alIuTHBIE CBOWMCTBA
yoexum.  IIporuBopaauanuonnsie ykpeituss ([IPY, momseMHble NeHIEXOMHBIE MEPEXOIbI,
3aryOJICHHBIC CTAHIUHM METPOIIOJIUTEHA), NPOCTEUIINE YKPBITUS (TpaHILEH, OKOIIBI,
nepekprIThie menn). [IpaBuiia 3aHsaTHs yOSKHUIIIA.

6. Oka3aHue MepBO MEIUIMHCKOW IMOMOIIM TMPHU O0XKOTax, PAHCHHSX, 3apaKCHUSIX.
[IpoBeneHNEe YaCTUYHONW CAHUTAPHON OOPaOOTKHM KOXKHBIX IMOKPOBOB YEJIOBEKA MPHU BBIXOJC U3
30H paJMOAKTHBHOTO, XMMHUYECKOTO M OHOJIOIMYECKOrO 3apa)keHus (3arps3HCHUs), U3 30H
MOXapOB.

7. JluxkBuAanus MocieACTBUI Ype3BbIYaiHOM cuTyauuu. PaguanuonHas U XuMu4eckas
pasBefika odara mopakeHus (3apakeHus). ABapuiiHO-criacarelibHble paboThl. CreruaabHast
00paboTKa TEXHUKH, MECTHOCTH, OOBEKTOB (Ie3aKkTuBaIUs, Jerasanus, JIe3UH(CKIHs,
JIE3UHCEKIIHS

8. DkcTpeHHas 9BakyalMisi W3 ayIuTOpPHH (1abopatopuu) B YCIOBHUSX IOXKapa,
paguanmoOHHOTO, XUMHUYECKOTO, OMOJIOTHYECKOTO 3arpsi3HEHUs] TEPPUTOPHH C MCTIOIb30BAaHUEM
npocteimx cpencts 3amuThl («Denuke», 13K, npotusorasa I'TI-7 ¢ JII1'-3).

4. O0beM y4eOHOH JUCIHIIMHBI

Bunst yueOHoI paboThI B 3auetHpix | B akagem.
eIMHHIIAX Jacax
OO0uIast TPy10eMKOCTh JHCHHMILIMHBI 10 Y4eOHOMY IIAHY 1 36
AyIMTOpHBIE 3AHATHS! 0,44 16
Jlexrmn (JIek) 0,44 16

[Mpaktuueckue 3austus ([13) - -

JlaGopaTopHbie pabOTHI

CamocrosiTesibHas padora (CP): 0,56 20

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