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
MOJATOTOBKA  TO3BOJIIET  HMCIOJB30BaTh  HMHOCTPAHHBIM  S3BIK  MPAKTUYECKH 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:

CHOCOOHOCTBI0O K KOMMYHHMKAIlMM B YCTHOM M MHCbMEHHOM (opmMax Ha PYCCKOM U
WHOCTPAHHOM  sI3BIKaX JUI pEIICHUs 3alad  MEKIMYHOCTHOTO U MEXKYIBTYPHOTO
B3aumoeiicteus (OK-5);

CIIOCOOHOCTBIO OCYHIECTBIATh COOp MaHHBIX, M3y4aTb, AHAJIU3UPOBATh U 0000IIATH
HAyYHO-TEXHUUYECKYI0  HMHpOpMAIMI0 [0 TeMaTHUKe HccieloBaHus, pa3paboTke U
UCIIOJIb30BAHUIO TEXHUYECKOW JOKYMEHTAllMd, OCHOBHBIM HOPMAaTHUBHBIM JIOKYMEHTaM IO
BOIPOCAaM HHTEJUIEKTYaJIbHOH COOCTBEHHOCTH, MOJTOTOBKE JOKYMEHTOB K MaTEHTOBAHHUIO,
oopmiienuro Hoy-xay (I1K-2);

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

Brenenue. [Ipeamer u posib HHOCTPAHHOTO s3bIKa. KpaTkue ucTopudeckue cCBeaeHUs 00
M3y49aeMOM S3bIKe. 3a7aui U MECTO Kypca B TIOJTOTOBKE OaKanaBpa TEXHUKH U TEXHOJIOTHH.

Mopyns 1. |I'paMmMaTrueckue TpyAHOCTH U3y4aeMOTO SI3bIKa!

1.1JIuynble, NpUTSKATENBHBIC U TPOYHE MECTOUMEHHS.

Crnpsixenue riarosa-cBsi3ku.lI3MeHnenue rnarona-cBs3ku B (OpMax HaCTOALIETO
BpeMeHn. (OOpa3oBaHHWE pPA3NMYHBIX BUIAOBPEMEHHBIX (OPM € MOMOIIBIO TJArojia-CBS3KHU.
O6pa3oBanue u ymnorpedyieHne (GopM mNacCMBHOro 3ajora. V3MeHeHHe riarona-cBs3KM B
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pa3nuyHbIX (opMax MpoIIeAIIero W OyAyllero BpeMeHHU. [aroi-cBs3ka B OTpHULATENBHBIX
PEIOKEHUSIX.

1.2 Tlopsimok cioB B mpeanoxkeHud. lIpsMoil MOpSIOK CJIOB  YTBEPAUTEIBHOTO
NpEeJIOKEHUSI B PA3IMYHBIX BHAOBpPEeMEHHbIX (opmax. M3MmeHeHue mopsiika CJIOB B
BOIPOCUTENBHBIX MPEAToKeHUAX. IIopAaoK CI0B U MOCTPOEHUE OTPULIATENBHBIX MPEAJIOKEHNH.
OMpatnyeckne KOHCTPYKIUH.

Monynb 2. |l.UTeHne TeMaTH4eCKUX TeKCTOB:

2.1.BBenenue B CrIeMaIbHOCTD

2.2]1.11. MenneneeB

2.3.PXTY um. JI.1. Mennencena

[TonsTne 0 BHIAaX YTEHHS HaA MPUMEPAX TEKCTOB O Xumuu, nanomexwonozcuu, J[.H.
Menoeneese, PXTY um, /[.H. Menoeneesa.
AKTHBH3aLUS JIEKCUKH TIPOYUTAHHBIX TEKCTOB.
Monyns 3. lll.IIpakTrka yCTHOW pevH 1O TeMaM:

3.1. 4'oBopum o cede»,

3.2. 8 ropoue»,

3.3. PaiioH, rae g KUBy».

MoHosoruueckast pedb 1o TeMe «0 cede».

Monyns 4. |I'pammaTrueckue TpyAHOCTH U3y4aeMOro SI3bIKa!

4.1. Uadpuantu. @opmbl nHbuaUTHBA. [IpogomkeHHbIii U iepheKTHBIH WHPUHUTHUB.
OyHkuuu  UHOUHUTHBA B TpeiokeHHH. OOpa3zoBaHue U ynorpeOieHue HH()UHUTHBHBIX
000pOTOB THUNA <«CIIO)KHOE TOJIeKAILEe» U <«CJIO0XKHOE JOMOJIHEeHUe». BapuaHTel mepeBoja
UHQUHUTUBHBIX 00OPOTOB HA PYCCKHM S3BIK.

4.2. BunoBpeMmeHnnble ¢opmbl raronoB. OOpa3oBaHHWE MPOCTHIX, MPOJAOTKEHHBIX,
nepeKkTHeIX M Mep(EeKTHO-TIPOJAODKEHHBIX BpeMeH. BompocurenbHble MNpenoXKeHus B
pa3nuuHbIX BpeMeHax. OOpazoBaHue OTpUIATENbHBIX (DOPM TJIarosia B pa3iMvHbIX BpeMEHaXx.

Monayns 5. Il.M3yuatoniee uTeHHEe HAyYHO-TIOMYJISIPHBIX TEKCTOB MO BBIOpaHHON
cnenuanbHocTH. [IpuMepHas TemaThka TEKCTOB:

5.1. Hanomarepuainsl, Hay4HbIE METOBI»

5.2. 4laHOTEeXHOJOTUH Ha XUMUYECKOM TIPEATPUSITHI.

Monyns 6. Ill. IIpakTuka yCTHOH pedn 1o Teme

6.1. «<Cmyoenueckas HcuzHo».

6.2. danomarepuanbl B XUMUUYECKON TEXHOJIOTHH»

Monyns 7. |. 'pammaTrueckue TpyTHOCTH U3y4aeMOTO SI3bIKa!

7.1. Tlpuuactus. IlpuyacTusi HACTOSIIETO M MpOMIEAIIEro BpeMeHH. llepdexTHbie
dopMbl mpuyacTus. MecTo mnpuyacTuil B MNpeNIoXKeHUH. Pa3muuHble BapHaHTHI IEpeBoja
npUYacTUil Ha pyCCKHii s3bIK. [IpudacTHbIe 000POTHI M IPUEMBI UX MIEPEBO/IAa HA PYCCKUH SI3BIK.

7.2.CocnararenbHoe HakJioHeHHe. DOpMBI cocliaraTeIbHOTO HAKJIIOHEHHS B U3Yy4aeMOM
s3pIke. MojanbHble TNaroibl M KX MCIOJIb30BAaHME B IPEIJIOKEHUSAX B COCIAraTeIbHOM
HaKJIOHEHUU. THUIbl YCIOBHBIX MpeajioKeHW. BapuaHTel TmiepeBoja TNPEIIOKEHUN B
cocCJIaraTeIbHOM HAaKJIOHEHNUHU U YCIOBHBIX MPEAIOKEHUM.

Monyns 8. |l.M3y4aroriee ureHrne TEKCTOB 10 TeMatuke: «Jlaboparopusi»; «I3mepenus
B CIIELIMAIBHOM Ja00paTopum».
Monayne 9. lll.IIpaktuka ycTHOW peun mo TeMaM: «CTpaHa H3y4yaeMOro s3BbIKa»,
«[IpoBenieHrE NEI0BOM BCTPEUU», «3aKIIOUYEHUE KOHTPAKTA».
4. O0beM y4eOHOH JUCIHIINHBI

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
ponn u Mmecrte QUIOCOGUU B CHUCTEME T'YMAHHUTAPHBIX, COIMAJIBHBIX M €CTECTBEHHBIX HAYK,
MO3HAKOMHUTh HMX C OCHOBaMHU (miocodcKoro 3HaHUS, HEOOXOIUMBIMH JJIS PpEIICHUs
TEOPETUYECKHUX M MPAKTUYECKHX 3a7a4.

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

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

CIIOCOOHOCTBIO HCIIOJB30BaTh OCHOBHI (UIOCOMCKUX 3HAHMUA 711 (HOPMHPOBAHMS
MUpoBo33peHdeckoi mosuiuu (OK-1);

CIOCOOHOCTBIO paboTaTh B KOJUIEKTHBE, TOJEPAHTHO BOCIPUHUMAS COIHAIIbHBIE,
ITHUYECKUE, KOH(ECCHOHAIBHBIC U KyabTypHBbIe pasnnuus (OK-6);

3Hamy:

OCHOBHOE COZIep)KaHUE TIaBHBIX (PUIOCO(PCKHUX IMIKOJ M HANPABICHHUM, MpeACcTaBUTENCH
STUX IIKOJ, CBA3b WM pa3iauune uX (QUIocoPpckux HAEH, CBA3b HCTOPHKO-PUIOCO(HCKUX
KOHIICTIIIMI ¢ COBPEMEHHBIMHU MPo0IeMaMu HHIUBUAYaTIbHON M OOIIECTBEHHON KU3HH,;

ymemsy:

NOHMMAaTh M AaHAJIM3UPOBATh MHPOBO33PEHUECKUE, COIMATIbHBIE W WHIWBUAYaJbHBIC
npo0JieMbl COBPEMEHHOM KM3HHU; TPAMOTHO BECTHU JUCKYCCHIO, apryMEHTHPOBAHO OTCTaWBATh
CBOIO TMO3MIIMIO N0 3HAYUMBIM (PHIOCOPCKUM IMpOoOIieMaM COBPEMEHHOM KHM3HH, ONMUPAsACh Ha
HapaboTaHHBIN B ucTOpun (Pprutocodun MaTepuan;

enadems.

KaTeropHallbHbIM anmapaToM H3y4aeMoW AUCHUUIUIMHBIL, (UIOCOPCKUMH METOAAMHU
aHaM3a pa3IUYHbIX MPoOJIeM, HABBIKAMH (PUIOCOPCKON KyIbTYpHI AJIsl BBIPAOOTKH CHCTEMHOTO,
LEJIOCTHOTO B3IUIAJla HA JACHCTBUTENBHOCTh U MECTO KOHOMHUKH B ATOW LIEJIOCTHOM KapTHUHE
MUpA.

3. KpaTkoe coaep:kaHue TUCHUTIIUHBI

Beenenne. @unocodus, ee MpoUCXOKICHUE U POJIb B 0OIIECTBE.

Moayasb 1. OcHoBHBbIEe (PUI0COPCKHE HIKOJIBI.

Antnynas  ¢unocodus  (mocokparuku, coductel, Coxpar, [emokpur, IlnatoH,
ApHUCTOTENb, IIMHUCTHYCCKU-pUMCKas (uiocodus). OCHOBHBIC MPOOJIEMbI CPEIHEBEKOBOM
¢unocodpun u smoxu Bozpoxaenus. Punocopus Hosoro Bpemenu (XVII — XVIII  BB.)
Wneonorus [Ipoceemienus. Hemenkas kmaccuueckas duocodus. Pycckas ¢unocopus XIX —
XX BB. OcHOBBl MapkcucTckod Quiuocopun. OCHOBHBIC HANpPaBICHUS COBPEMEHHOU
bunocodum.

Monayab 2. ®ujiocopckre KOHIENUHH ObITUSI U TO3HAHUS.

[Ipobnema ObiTHs B uctopuu ¢uiocobuu. I[loHATHS MaTepUaTbHOTO M HJICATBHOTO.
OcHoBHBIE (uinocockre HampaBICHUS: MaTepHalu3M W uaeanu3M. [IpuHIMO TI006aMBEHOTO
3BOJIIOIMOHN3MA B COBPEMEHHOW HAYYHON KapTUHE MUPA.

Konnenuu npocTpancTBa U BpeMEHH B UCTOPHH (PUIIOCO(UU U HAYKH.

[Ipoucxoxaenue co3Hanus. Poib Tpyaa B MpoUCX0XKAEHUH co3HaHus. M eanuctuyeckue
U MaTepUAIMCTHYECKUEe KoHUenumuu co3Hanus. CoszHanume U Mo3r. Co3HaTenbHOE U
6eccosHarenbHoe. Co3HaHue U A3bIK. CO3HaHKE U CAMOCO3HAHHUE.

Konnenuun rHoceosornu B HUCTOpUH  (QUIOCOPHM: CEHCyalu3M, palOHAIIU3M,
CKEITUIM3M, arHOCTUIN3M, KOHIETIHS BPOXKACHHBIX UJeH, anpuopu3M. JluanekTruka mo3HaHus:
YYBCTBEHHOE U palinoHagbHOe. OCHOBHbBIE TEOPUH UCTHHBI.
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Monayasb 3. IIpo0/embl yesioBeka B (pustocopum.

Yenosek kak npeameT ¢pustocockoro ananmsa B uctopuu punocoduu. [Ipoucxoxaenne
YEeJIOBEeKa: NPHUPOJHBIE U COIMAIbHBIE YCIOBUS AHTPONOCOLMOreHe3a. buonorumyeckoe u
colManabHOE B yenoBeke. MHANBUA, UHAUBUAYATIbHOCTD, TUYHOCTD.

CMBICI KM3HU W TIpEIHA3HAYeHUE uenoBeka. JKu3Hb, cMepTh, Oeccmeprtre. JIBrkeHue
HEHACWUJIUs, €ro poib B coBpeMeHHOW >ku3HU. llemm wm mennoctu. CBoOoga BOIM U
OTBETCTBEHHOCTh JIMYHOCTU. HpaBCTBEHHbIE, pETUTHO3HBIE, 3CTETUYECKHUE LICHHOCTH.

Monayanb 4. dunocodus ucTopum 1 0d1IeCTBA

YeloBEK B CHCTEME COLUAILHBIX CBsA3eil. JIluyHOoCcT, M Maccel, cBoOoma u
HeoOxomumocTh. Dunocodpuss ucropuu: GopmalnvoOHHAs W IUBWIM3ALMOHHAS KOHIIETILIUU
UCTOpPUYECKOro pa3Butus. [IporpeccucTckrue W HUKIMYECKUE MOJENH pa3Butus. [no6ambHbIC
po0sieMbl COBpeMeHHOCTH. KoHIIenus ycTOMYNBOro pa3BUTHS U CLIEHAPUH Oy IYILETO.

OOmectBo U ero cTpykrypa. ComuanbHas, MOJIUTHYECKas M JyXOBHas chepbl
obmectBa. Konnenuuu rocynapcrsa B uCTopuu ¢uinocodckoit Mbicin. ['paxkranckoe 00111ecTBo
Y TIPaBOBOE I'OCY1apCTBO.

Moayasb 5. ®unocodekue npodieMbl XUMUN U XUMHYECKOH TEXHOJIOTHHI

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

[IpoGnema cooTHOWIEHUS HAayKh U TexXHUKU. ColMaabHblE MOCIEACTBHS Hay4dyHO-
TEXHUYECKOI0 Iporpecca. DTHYECKUE U HKOJIOTMYECKHE HMIIEPATUBBI PA3BUTHUSI HAYKH H
TEXHHKH.

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

4. O0beM y4eOHOH JUCHHIIMHBI

Bunast yueOHoI paboThI B 3auetHpix | B akagem.
eIMHUIIAX Jacax
O01masi TPyA0eMKOCTh THCIUTIMHBI 110 Y4e0HOMY TJIAHY 5,0 180
AYIUTOpPHBIE 3aHATHUS: 1,3 48
Jlexrn (JIek) 0,9 32
Ipaktuueckue 3ansarus (I13) 0,4 16
CamocrosiTesbHas padora (CP): 2,7 96
Buja koHTpoOJs: 3a4eT / 3K3aMeH 1,0 IK3aMeH
(36)

AHHOTanuA padoyeil MpPOrpaMmbl IUCHUNIMHBI
«Hcropusi» (61.B.3)

1. Heab AUCHMNIUHBL. GOPMHUPOBAHHE Y CTYACHTOB KOMIUIEKCHOTO IMPEICTABICHHS O
poli M MecTe HUCTOPUU B CHCTEME TYMaHUTApHBIX W COLMAIBHBIX HAyK, KYJIbTYpHO-
UCTOPUYECKOM cBoeoOpazun Poccum, ee mecTte BO BCEMHPHO-HCTOPHYECKOM TIporecce, 00
OCOOCHHOCTSIX U OCHOBHBIX JdTamax €€ MCTOPHYECKOTO Pa3BHUTHsI; BBEIEHUE CTYIECHTOB B KPYT
HMCTOPUYECKHUX MPOOJIEM, CBA3aHHBIX ¢ 00J1acThI0 OymyIieit mpodecCHOoHaTbHON AeSTENHHOCTH.

2. B pe3yabTtare wu3yYyeHus IUCHUIUVIMHBI O0y4YyaluIWiicsi MO mporpamme
0akaJjiaBpUaTa J0JIKeH:

Obnaoams cnenyromumu oouiekynpTypubiMu (OK), oGmienpodeccuonansasiMu (OITK)
u npodeccuonanpubiMu (ITK) koMIeTeHITUAMI:

CIOCOOHOCTBIO AHANM3UPOBATH OCHOBHBIC JTANbl U 3aKOHOMEPHOCTH HCTOPHYECKOTO
pa3BuTHS 00MIeCTBa A1 GOPMHUPOBaHUS TpakaaHckoi mosuimu (OK-2);

3HamMb.

OCHOBHBIC HalPaBJICHUS, TIPOOIEMbI U METO/IbI HCTOPHUUECKON HAYKH;
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OCHOBHBIC JTalbl W KIIOUEBBIE COOBITHS HUCTOpUM Poccum u Mupa; 0COOEHHOCTH
Pa3BUTHS POCCHHCKOTO TOCYJApCTBA, BBIAAIONIUXCS JCSATENCH OTEUECTBEHHOW M BCeoOIIei
UCTOpUY,

ymemn:

COOTHOCHTH OOIIME HUCTOPUYECKHE TPOLECChl M OTACHbHBbIE (DAKThI, BBISABIATH
CYILIECTBEHHbIE YEepPThl HCTOPHUUECKHUX IIPOLECCOB, SBJIECHUNH U COOBITHI; aHAIM3UPOBATH
COLMAJIbHO-3HAYMMBbIE MTPOOJIEMBI,

(bopMynHpoBaTh U APTYMEHTUPOBAHO OTCTAaWBAaTh COOCTBEHHYIO MO3UIIMIO 110 Pa3INnYHBIM
npobiaemMaM UCTOpHUH,;

gnadems:

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

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

KaTeropraJibHO-MOHSATUHHBIM annapaToM U3y4yaeMou JUCIUILIUHBI,

HaBbIKAMH aHAJIN3a UCTOPUYECKUX NCTOYHHUKOB.

3. KpaTkoe coep:kaHue AU CHUIITUHBI

[TonsiTre 06 UCTOPUM Kak HayKe, 0 €€ MECTE B CHCTEME COIIMAIbHO-TYMaHUTAPHBIX HAYK,
M3JIaraloTCsl OCHOBBI METOJJOJIOTUU UCTOPUUYECKON HAYKH.

Copepxanrie M oOmias XapaKTepUCTHKAa OCHOBHBIX 3TallOB OTEUYECTBEHHOM HCTOPHH.
Havano poccuiickoii rocynapcrBeHHOcTH. KueBckas Pych. OTHOKYIBTYypHBIE M COLMAJIBHO-
MOJUTUYECKUE MPOILIECChl  CTAHOBJIEHUS  POCCHICKOM  rocymapcTBeHHOCTH. [IpuHsTue
XPUCTHAHCTBA.

Pycckue 3emmmm B XIlI — Hauane 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 NOMBITKA MOJAEPHM3AIMU CTPaHbl, €& OCOOEHHOCTH.
®opmupoBanne Poccuiickoid umriepur. OCHOBHBIE HAIIPABICHUSI <«EBPOIEH3ALMN» CTPaHBI.
DBOJIIOLIMS COLMANBHOM CTPYKTYpHl oOmiecTBa. [lanpHeiimee pacmupenue rpanun Poccuiickoit
UMIIEpUU.

Poccust B XIX cronerun. Ilpomsiienssiii nepesopot B EBpone u Poccun: obiiee u
ocobOeHHoe. Baxueiimue ycnoBus nepexona Poccun k HHIyCTprabHOMY OOIIECTBY — PEIICHUE
KPECTBSIHCKOT'O BOIIPOCA U OTPaHUUYEHUE caMoepkKaBusl. JIUTenpHOCTD,
HENOCJIEeI0BaTeNbHOCTh, IMKINYHOCTD Ipolecca Oypxya3Horo pegopmupoBanus. Poib
CcyOBeKTUBHOTO (pakTopa B mpeojoieHnn orctaBanus. Pegopmer XIX Beka, nux 3HaueHue.
OO6wmectBennble aBMkeHNs B XIX Beke.

Poccus B Hauane XX Beka (1900 — 191i7r.). OcOOEHHOCTH CONUATBHO-KOHOMHUYECKOTO
pa3Butusa Poccuu B Hauane XX Beka. O0bEKTUBHAS TOTPEOHOCTh MHAYCTPUATHHOM
mozaepHuzanuu Poccuu. CooTHoleHne nonutuueckux cuil B Poccun B Hauane XX Beka.
Hapacranue kpusuca camonepkasus. [lepBas poccuiickas peBomtonus. OOpazoBaHue
MIOJIMTUYECKUX MapTuil. I'ocynapcTBeHHas nyMma Hayana XX BeKa Kak [EPBbIN OIBIT
poccuiickoro mapiaamenTapusMa. CToIbIMHUHCKAs arpapHas pedopma. [lepas mupoBas BoitHa 1
yuactue B Heil Poccun. @eBpanbekas pesomonus 1917%. u kopeHHbIE U3MEHEHUS B
MOJINTUYECKON JKU3HU CTPAHBI.

dopmupoBaHue U CYIIHOCTh COBETCKOTro cTposi (1917-199%r.). [lonroroBka m mobena
OkTs0pbcKOTO BOOpYKeHHOTO BoccTaHusi B Ilerporpane. || Bcepoccuiickuii cbe3n CoBeToB U
€ro pemeHus. DKOHOMHUECKas M COIMaIbHasl MOJIMTUKA OONbIIEeBUKOB. ['pakaanckas BoiitHa u
uHocTpaHHass wuHTepBeHIUsA. Cynpba u 3Hauenme HOIla. VYTBepkaeHue ogHOMAPTUHHON
nonutuieckor cucrembl. O6pazoBanue CCCP. [Tonmutnyeckas 6oprda B mapTUu U TOCYIapCTBE.
CCCP B roasl nepsbix msatuietok (kouer; 20x rr. — 30¢ rr.). DopMupoBaHue pekuMa JTUIHOU
Bnactu CranMHa W KOMaHIHO-aJMUHHUCTPATUBHOM CHUCTEMBI YIPABICHUS TOCYAapCTBOM.
Buemnsst momutuka CCCP B 20-30e¢ rr. CCCP Bo BTOpoii MupoBoi  u Benukoi
OteuecTBEHHOH BOMHE. I3MEHEHNE COOTHOIIECHUSI CUJI B MUPE I1OCJIE BTOPOl MUPOBOW BOIHBI.
Hauano «xononuoi BoiHb». TpymHoctu mnocineBoeHHoro pazputus CCCP. VYixkectoueHue
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NOJUTUYECKOTO  peXHMMa M HACOJIOTHYECKOro  KOHTposd.  llonmbiTku — OOHOBJIECHHUS
«rocynapctBeHHOro conuanuzma». XX cwe3a KIICC u ocyxnenue KynbTa qTudyHocTd CtainHa.
«OTTenens» B TyXOBHOHU cdepe. DkoHOMHYeckue peopmbl cepenntbl 60X romoB, MPUUNHBI
WX HEe3aBepIICHHOCTU. HapacraHue KpU3HCHBIX SBJICHHH B COBETCKOM oOmiectBe B /0€ —
cepenune 80x ronos. Buemrnss nonuruka CCCP B konne 60x Hauane 80X IT.: OT pa3psaku K
000CTpEeHUI0 MEXKAYHApOMHONW oOcTaHOBKH. <«llepecTpoiika». CyIIHOCTh, II€NH, 3aadH,
OCHOBHBIE 3Tansbl, pe3yabTarsl. Pacmag CCCP. O6pazoanue CHI'.

CraHOBJICHHE HOBOW poccuiickoi rocymapcrBeHHocTr (¢ 1991-mo Hacrosimee Bpems).
JluOGepanbHas KOHLEMIMS POCCHMCKHX peQopM: TepexoA K pbIHKY, (opMupoBaHue
rpakaaHckoro oOmiecTBa W MpaBoBOro rocyaapctBa. <«llokoBas Tepamusi» 3KOHOMHUYECKHX
pebopm B Hagame 90x romoB. Koncrtutynuss Poccuiickoit  ®emepanuu 1993
MexHannoHanbHble oTHOUIeHUs. [lonmuTudeckue mapTuu M oOIIeCTBEHHbIE ABMKeHUs Poccun
Ha COBpeMEHHOM »Jrtamne. Poccus Ha myty MonaepHusauuu. Poccus B cucreMe MHUPOBOH
SKOHOMMKH U MEXAYHAPOIHBIX CBSI3EH.

4. O0beM y4eOHOH JUCHHILIMHBI

Bunast yueOHoI paboThI B 3auetHpix | B akagem.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 4,0 144
AYAUTOPHBIE 3aHATHUS: 1,33 48
Jlexru (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 NPOrpaMMbpl JUCHHUILIMHBI
«Duznyeckasi Kyabrypa u cnopr» (b1.5.4)

1. llean AUCHHUILIMHDI.

—  OBJIQJICHWE METOJIOJIOTUEH HAyYHOTO TIO3HAHUS (PH3UYECKON KYIbTYpHI U CIIOPTA,;

— OBJIQZICHWE CHUCTEMOW NPAaKTUYECKHX YMEHUH W HaABBIKOB, O00ECIICUMBAIOIINX
COBEPIIICHCTBOBAHUE TICUXO(PU3UUECKUX CITOCOOHOCTEH;

— pa3BUTHE CIIOCOOHOCTEH UCHOJIb30BaTh pPa3HOOOpa3Hble (GOPMBI  (HU3NIECKOM
KYJIBTYpPBI, CIIOPTa ¥ TypuU3Ma ISl COXPAHEHHUS M YKPEIUICHHSI CBOETO 370POBBS U 3JI0POBbS
CBOMX OJIM3KUX B TIOBCEAHEBHOM KU3HH U POPECCHOHATBHOMN NESTETLHOCTH;

— (opmMupoBaHHE MOTHBAIIMOHHO-IIEHHOCTHOTO OTHOIICHUS K (PU3MUECKON KYIbTYype,
(bu3HYECKOMY COBEPIIICHCTBOBAHUIO U CAMOBOCIIUTAHUIO, YCTAHOBKA HA 3JI0POBEI 00pa3 KU3HH.

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

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

CIIOCOOHOCTRIO K caMOOpraHu3aiuu u camooopazosanuto (OK-7);

CIIOCOOHOCTBIO HKCIIOJI30BaTh METOABI M CpeAcTBa (U3MUYECKOM KyIbTYyphl st
obecrieueHHs OJHOIEHHOHN COIMaIbHON U mpodeccroHansHol aesrenpaoctu (OK-8);

3HAMY:

—  HAyYHO-TIPAKTUYECKHE OCHOBBI (PH3MUECKON KYJIBTYPHI M CIIOPTA;

—  COUHMAaITBbHO-OMOJOTHYECKUE OCHOBBI (PM3HUYECKON KYIBTYPHI H CIIOPTA,;

— BIHMSHHE O3JIOPOBHUTEIBHBIX CHCTEM (PH3MUECKOTO BOCIUTAHHS HAa YKpPEIICHHUE
3I0pOBbsI, MPOPMIAKTUKY MTPO(ECCHOHATBHBIX 3a00JIEBaHHUM U BPEIHBIX MIPUBBIUCK;

— CcmocoObl KOHTPOJSI M  OIEHKH (DU3UYECKOTO Pa3BUTHS U (HUIUIECKOM
MOJIrOTOBJICHHOCTH,
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— TMpaBuja U CIOCOOBI IMJIAHUPOBAHUS WHIUBUIYaTbHBIX 3aHATHIA PA3IMYHON IEIEeBON
HaIlPaBJIECHHOCTH,

—  UCTOpHIO (PU3MUYECKOW KYNbTYphl U CHOPTA, UMETh IPEICTaBICHHE O 3HAYMMBIX
CIOPTUBHBIX COOBITUSIX HE TOJBKO CBOEH CTpaHbl, HO W MHUPOBOTO YpPOBHS, BaKHEUIIHE
JOCTHKEHHS B 00JIaCTH CIIOPTA;

— cnopruBHble Tpaguiuu MXTU-PXTY um. [I.M. MenneneeBa, IOMHUTH O MOJABUIaxX
CIIOPTCMEHOB B rojibl Benukoli oreuectBeHHOM BoiHBI 1941-1945T,

ymemy:

—  CaMOCTOSTENILHO 3aHUMAThCS (PU3MUECKON KYIBTYPOH U CIIOPTOM,;

—  OCYILECTBJIATh CAaMOKOHTPOJb 32 COCTOSHHEM CBOETO OpraHu3Ma M coOJroAaTh
MpaBUJIa TUTUEHBI U TEXHUKH 0€30TIaCHOCTH,

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

8nademy.

— CpeACTBaMHM M METOJIaMU YKpEIUIeHUs MHIWBUIYaJbHOTO 30POBBS, (PU3MUECKOro
CaMOCOBEPILIEHCTBOBAHMUS,

— JIOJDKHBIM  ypOBHEM  (PU3UYECKOW TMOJArOTOBIEHHOCTH, HEOOXOAUMBIM ISt
KauyeCTBEHHOI'0 YCBOCHHUS MPOPECCUOHANBHBIX YMEHHI 1 HaBBIKOB B ITpoliecce 00yueHus B BY3e,
Ui O0ecTeYeHUsl TOJHOLICHHOM COLMAIbHOW M TPO(ECCHOHATBHON NEATETbHOCTH MOCTe
OKOHYAHUS y4eOHOTO 3aBe/ICHUS.

3. KpaTkoe coep:kaHue AU CHUITUHBI

Monyns 1. [Ipeamer «Dusndeckas KyapTypa u criopt». Uctopus ®KuC

Mopnyne 2. OcHOBBI 3710poBOT0 00pasa xu3au (30K)

Mopyns 3. buonornueckne 0CHOBBI (PU3UYECKOM KYJIbTYPHI U CIIOPTA

Monyns 4. [IpodeccronanbHo-nipukiaaHas Gusudeckasi KyabTypa v CIIOpT

Ka:knbiii MoayJib IPOrpaMMbl HMeeT CTPYKTYPY:

- IEKUUU WIA TEOPETUUECKUN pa3fel;

- MPAaKTHYECKUIM pasiell, COCTOMT H3. METOMUKO-TIpakTHYecKux 3ausatuii (MII3) u yueOHO-
TPEHHPOBOYHBIX 3aHATUH (MpodeccrHoHaIbHO-TIPUKIIaIHas pu3nueckas noaroroska, [I1DII);

- kouTponbHbIi pazgen (KP).

Teopernueckuii pazgen GopMUPYET CUCTEMY HAYYHO-TIPAKTUYECKHX U CIELUATBHBIX
3HaHUW, HEOOXOOUMBIX Ui TOHHUMAHUS MNPHUPOJHBIX M  COLUUAIBHBIX  IPOIECCOB
dbyHKIIMOHUpOBaHHs (PU3UYECKONH KYIbTYyphl OOINECTBA M JUYHOCTH, YMEHHUS HX aJallTUBHOTO
TBOPYECKOTO  HMCIOJB30BAaHUS Ui  JIMYHOCTHOTO M MPOGECCHOHATBHOIO  Pa3BUTHUSA;
CaMOCOBEPILICHCTBOBAHUS, OPraHU3alllU 3J0POBOTO 00pa3a *KHU3HH NP BBHITOJTHEHUN y4eOHOMH,
po)eCCHOHAIBHON U COIIMOKYJIbTYPHOU JEATEILHOCTH.

MeTtoauko-npaKkTH4YecKHe 3aHATHSA [IPEAYCMaTPUBAIOT OCBOEHUE OCHOBHBIX METOJIOB U
croco0oB (opMHUpPOBaHHS YYEOHBIX, MPO(ECCHOHATBHBIX W JKHU3HEHHBIX YMEHUW W HaBBIKOB
cpeacTBaMu (PU3NUECKOI KYIbTYpHI U CIIOpTA.

Ha MeToanko-npakTHYeCKUX 3aHIATHUAX YAEIAETCS BHUMAHHUE:

- OCHOBHBIM Ipo0JIeMaM CIIOPTUBHON TPEHUPOBKH,

- BIUAHWIO (U3MYECKUX YIPOKHEHWH Ha GOpMHpPOBaHHE MPOPECCHOHATHHBIX KAaYeCTB
OyAyIlIero CrenuanrucTa v JMYHOCTH 3aHUMAIOIIErocs;

- BO3JICHCTBUIO CPEJCTB (PU3NYECKOTO BOCIUTAHMS Ha OCHOBHBIE (DU3HOJOTHYECKHE CUCTEMBI U
3BEHbs ONIOPHO-/IBUTATEIBHOIO allllapaTa 3aHUMArOIIEerocs,;

- BONpPOCaM MPOBEJCHUS COPEBHOBAHWH (MpaBHJja COPEBHOBAHHIA, CHUCTEMa PO3BITPHIILIEH,
ofpeeNieHne moodeauTenei, 000pya0BaHUE U HHBCHTAP).

IIpodeccuoHanbHO-NPUKIAAHAA MOATOTOBKA TPOBOAMTCA C Yy4YeTOM Oymymien
npodeccuoHaNbHOM e TeIbHOCTH CTYIEHTA.

VY4eOHO-TPEHUPOBOYHbIE  3aHATUS  0a3HpPyIOTCSA HA  IIUPOKOM  HCIOJIB30BAaHUU
TEOPETUYECKUX 3HAHUN U METOJUYECKHX YMEHUH, Ha NMPUMEHEHUH pPa3HOOOpa3HBIX CPENICTB
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¢u3nUecKoil  KyNnbTypbl, CHOPTHBHOH M  Npo(ecCHOHANBHO-IPUKIAAHON  (u3nyeckoi
MOJITOTOBKU CTYJEHTOB.

KouTpoabnblii pa3aen. Kputepuem ycHemHOCTH OCBOEHHUS y4eOHOro marepuaa
ABIIIETCS OLIEHKA MIPENoAaBaTesisi, YUYUTBHIBAIOUIAS pe2yIapHOCHb NOCeujeHuss 0013amenbHblX
yueOHbIX  3aHAmMUl, 3HAHUA TEOPETHYECKOrO pas3jiena IporpaMMbl U BBINOJHEHHE
YCTAaHOBJICHHBIX Ha JIaHHBIH CEMECTpP KOHTPOJIbHBIX TECTOB 0Omeld (U3HIECKON W
TEOPETHUUYECKOM MOATOTOBKH JUIsl OTACNIBbHBIX TPYIIN Pa3IUYHOM CIIOPTHUBHON HANpPaBIEHHOCTH.
KP BXOIUT B MpakTUYECKUE 3aHATHS.

4. O0beM y4eOHOH JUCHHILIMHBI

Bunast yueOHol paboThI B 3auetHpix | B akagem.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 2,0 72
AYAUTOPHBIE 3aHATHUS: 2,0 72
Jlexiu (JIek) 0,22 8
[Mpaktuyeckue 3ausatus ([13) 1,67 60
KonTposbHbIi pasnen, BXoauT B ayautopHbie 3anstus (KP) 0,11 4
CamocrosiTesbHas padora (CP): 0,0 0
Buj KoHTpoIs: 3a4eT / IK3aMeH 0,0 3auer

AHHOTanus padoyeil NPOrpaMMbl JUCHHUILIMHBI
«OCHOBBI 5KOHOMHKH U ynpaJjieHus npousBoacrsom» (b1.b.5)

1. Mea» JAMCUMIUIMHBI TOJyYEHHE CHCTEMbl 3HaHHH 00 3KOHOMHYCCKHX
3aKOHOMEPHOCTSAX  (YHKIMOHMPOBAHHS  IPOMBIIUICHHOTO  TPOU3BOJICTBA B  CHUCTEME
HAIMOHAILHONH 3KOHOMHKH, OOy4YeHHE HSKOHOMHYECKOMY MBIIUICHHIO W HCIIOJb30BAHHUIO
MOJTYYCHHBIX 3HAHUH B IPAKTHUYECKO JEITEIILHOCTH.

2. B pe3yjabTare uU3y4YeHHs JHCHMILVIAHBI O0YyYalIIMiici 1O mNporpamMme
0akaJiaBpUaTa J10JIKeH:

Obnadoams cnenyromumu oouiekynbTypubiMu (OK), oGmienpodeccuonansuasiMu (OITK)
u npodeccuonanpubiMu (ITK) koMIeTeHIUAMI:

CIIOCOOHOCTBIO HCIIOJIb30BaTh OCHOBBI SKOHOMHYECKHX 3HAHMU B Pa3lUYHBIX cdepax
nesrenpaocT (OK-3);

3HamMb:

— OCHOBBI 3KOHOMHKH B Pa3IMYHbIX chepax KU3HEIeITeIbHOCTH;

— HOpPMATUBHBIC MPABOBBIC AKThI, PETIIAMEHTUPYIOIIUE JCITEIIbHOCTD MPEANPUSTHS;

— MeTO/Ibl pa3pabOTKK ONEPATHUBHBIX U MPOU3BOICTBCHHBIX [IAHOB;

— METO/IbI U CIIOCOOBI OIJIATHI TPY/IA;

ymemy:

— COCTaBJIATH 3assBKHM Ha 000PYIOBaHHUE,

— COCTaBJIATH OTYCTHI 1O BHIMOJHEHUIO TEXHUYECKUX 3a1aHHIA;

—  COCTaBISITh TEXHHUYECKYIO JIOKYMCHTAIIMIO;

— OpraHu30BaTh pabOTy KOJUIGKTHBA B YCIOBHSIX JICHCTBYIOIETO MPOU3BOJICTBA;

— TOTOBHUTH HCXOIHBIC JaHHBIC IS BbIOOPa M OOOCHOBAHUS HAYYHO-TEXHHUUCCKHX M
OpraHU3alMOHHBIX PEIICHHUI Ha OCHOBE SKOHOMHYECKOTO aHAJIH3a;

— paspabareiBaTh ONEPAaTHBHBIE IUIAHBI PabOT MEPBUYHBIX MPOU3BOJCTBEHHBIX
MOApa3IeJICHH;

e1a0emy.

— METOJaMH M WMHCTPYMEHTaMH IPOBEJCHHS OSKOHOMHYECKOTO aHalk3a 3arpar u
PE3yIIbTATOB JESTEIBHOCTH MPOM3BOCTBEHHBIX MTOIPa3/ICICHHUI;

— HWHCTPYMCHTAMH{ TUIAHUPOBAHHS W BBIMOJIHEHHUS MEPONPHUATHHA 0 TPOU3BOJCTBY
HPOIYKITUH;
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— OCHOBaMHU PKOHOMHYECKUX 3HAHUH B PA3TUYHBIX C(hepax KU3HEACSITSIbHOCTH.

3. KpaTkoe coaep:kaHue TUCHUTIUHBI

Mopnyas 1. BBenenne. OCHOBbI PHIHOYHOI IKOHOMHKH

1.1 Dkonomuueckue nompednocmu, é61a2a u pecypcol. IKOHOMUUECKUE CUCHIEMbL U UX
cyugpocms. OOIIECTBEHHOE TPOU3BOACTBO U YKOHOMUYECKHE OTHOIICHHUS. [Ipon3BOCTBEHHBIC
BO3MO>KHOCTH OOIIIECTBAa U SKOHOMHUYECKH BbIOOP. KpHBas mpon3BOJCTBEHHBIX BO3MOKHOCTEH.
3akoH yOBIBalOIIEH TPENENbHON TMONE3HOCTUM. TUIIBI W MOJENd SKOHOMHUYECKUX CHCTEM.
DJIEMEHT SKOHOMUYECKOW CUCTEeMBI. TpaauiinoHHas SKoHOMHuuYeckas cuctema. CoOCTBEHHOCTD.
dbopMBbI U TTyTH UX TpeoOpa3zoBaHUS.

1.2 Potnounwiit mexanuszm cnpoca u npeonoxcenusn. CosepuieHnas u Hecogepuiennas
Kkoukypenyuu. ToBapHbIii (PBIHOYHBIN) THI OOIIECTBEHHOTO MPOU3BOACTBA.CYIIHOCTh |
yCIIOBUSI BOSHUKHOBEHHUS pbIHKA. BUIBI pHIHKOB U uX cTpykTypa. yHKuMu phiHKa. ToBap u ero
cBoicTBa. Cripoc U mpejioxkeHue Ha pbiHKe. [[oHATHE <«BQIIaCTUYHOCTH». DIACTUYHOCTh CIpOca
U TpeanokeHus, ToueyHas M AyroBas. CoBeplleHHass W HECOBEpIIEHHAs KOHKYPEHIIUU.
Mounomnonus. Makcumuzanus npruObUId MOHOTOTUCTOM. OJHUTOMOIHS.

1.3 Ilonamue HauuonanvbHOU IKOHOMUKU, OCHOGHBIE MAKPOIKOHOMUYECKUE
nokazamenu. lIOHATHS COBOKYIHOTO CIIPOCAa M COBOKYMHOTO TIPEUIOKEHHS, (PAKTOPHI,
BIUSIONINE Ha UX uU3MeHeHus. [lotpebneHuss u cOepekeHus. DKOHOMUYECKUNU KpPyrooOopoT.
[IpousBoncTBO, 0OMeH u pacnpenencnue. [lotpednenne, cOepekeHUe, UHBECTUIIMN TOBAPOB U
YCIIYT.

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

MopayJb 2. JkoHOMHYeCKHe OCHOBBI YIIPABJIeHHS POU3BOACTBOM

2.1 Ilpeonpuamue Kaxk cyOveKm polHOYHO20 XO03AUCHEA. DKOHOMUYECKHE 3aKOHBI U
OCOOCHHOCTM WX TMposABIEHUS Ha mnpeanpustud. Poip chnenuanncra XUMHYECKOH
IPOMBINUICHHOCTH. [Ipennpustue B cucreMe pPBIHOYHOW SKOHOMHKH. lIpenmpusarue — kak
CyOBEKT ®  OOBEKT NPEANPUHUMATEIHLCKOW  JEATEIBbHOCTH. 3aKOHOJATeNbHas  0asa
NpeANPUHUMATENIbCKON  esTeNlbHOCTU. HopMaTUBHO-TIPABOBBIE AaKThI, PErVIAMEHTHPYIOLINE
NeSATeNIbHOCTh  mpennpustus. OpraHu3alioOHHO-TIPaBOBbIE (OPMBI  MPEANPUHUMATENIHCKON
NESTENILHOCTH U KPUTEPUH X BbIOOpa. POpPMBI COOCTBEHHOCTH. BHEIIHSASI 1 BHYTPEHHSIS cpenia
PEIPUATHS.

2.2 Mamepuanvno-mexnuueckaa 6aza npoussoocmea. CpIpbeBas W TOIUIMBHO-
JHepreTudeckass 0aza XUMHYECKMX MpPOU3BOACTB. [IpoW3BOACTBEHHas MporpaMma U
MIPOM3BOJICTBEHHAS MOIHOCTH MpeAnpusaTus. KauecTBO M KOHKYPEHTOCTIOCOOHOCTh MPOAYKIIHH.
DKOHOMHYECKOE O00OCHOBaHME BbIOOpa CBIpI W  TOIUIMBA. PecypcocOepexeHue.
AnbTepHATUBHbBIE UCTOUYHUK CBHIPbS U 3HEeprun. OpraHu3anus CKIaJCcKoro X0o3sicTaa.

23 Mamepuanbho-mexnuueckue pecypcul npeonpusamus. OcHoBHBIE
MPOU3BOJICTBEHHBIC (POHBI XUMUYECKUX MPEATNPUATHI: MMOHATHE, KIacCUu(UKAIHS U CTPYKTYpA.
[TonsiTue U CTPYKTypa OCHOBHBIX cpeacTB. OLleHKa OCHOBHBIX CpEACTB. MeTOoIbl OLEHKU
OCHOBHBIX (oHI0B. [loKka3aTenu ucmonbp30BaHMsI OCHOBHBIX MTPOU3BOJICTBEHHBIX (hoHI0B. M3HOC
U aMopTu3alnus OCHOBHBIX (QoHI0B. OrneHka 3()()EKTUBHOCTH HCIONb30BAHUS OCHOBHBIX
MPOU3BOJICTBEHHBIX (DOHIOB. Bocmpou3BoACTBO OCHOBHBIX CpeAcTB. OOOpPOTHBIE CpPEICTBa
HOPENNPUATHS. TIOHSTHE, COCTaB U CTPYKTypa. McTounuku GpopMupoBaHusi 000POTHBIX CPEJICTB.
O06opaunBaeMOCTh ~ OOOPOTHBIX CpeACTB. MarepuanbHble 3amachl HAa  MPEIINPHITHH.
Omnpenenenne MOTpeOHOCTH B 0OOPOTHBIX CPEJICTBAX.

2.4 Tpyooewie pecypcvl npeonpuamus. llepcoHan TNpennpusTUS M €ro CTPYKTYypa.
OcHOBBI OpraHu3aluy TpyjAa Ha MnpeanpusTuu. DPPeKTUBHOCTh UCHOIB30BaHUS MEpCOHaNa U
pabodero Bpemenu. [Ipow3BoaMTENHLHOCTh TpyJda W oruiata Tpyna. OpraHuzaius 3apaOdoTHOIMA
wiatel Ha npeanpustuu. CocTaB U CTPYKTYypa MPOMBIIUIEHHO-TIPOU3BOACTBEHHOTO MEPCOHAIA.
[Ipon3BoauTENBLHOCTH TpyAa: MOHATUE, NTOKA3aTEIM U METOJIbI U3MepeHus. HauBuayanbHas u
oOliecTBeHHasi ~ MPOU3BOJIUTENBHOCTh  Tpylda. PesepBol U (akTOpbl  TOBBIIIEHUS
MPOU3BOAUTENBHOCTU TPyJa. DOPMBI, CUCTEMBI U pa3Mep OILIATHI TPyZa Ha MPEINPUITUH.
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Moayap 3. TeXHHKO-I)KOHOMHYECKU aHAJIN3 HHKEHEePHBIX peleHui

3.1 floxoowl u pacxoosl Ha npouzeo0cmeo, u peaiusayuio RPOOYKUYUU NPeonpusmus.
W3nepxku  TpOM3BOJACTBA MPOAYKIHMU (CEOECTOMMOCTh), MNPUOBLIb, PEHTA0CTBHOCTH W
neHooOpazoBanue. IloHAaTHe 3arpaTbl Ha TNPOM3BOACTBO M pealM3alyio  MPOAYKLIHU
(cebectoumocth). Buabl u 3Hauenue kinaccudukanuu 3arpar. CTpykTypa 3aTpaT Ha
MIPOM3BOJICTBO U peanu3aluio npoaykiuuu. OcoOeHHOCTH pacyeTa 3aTpaT Ha MPOU3BOJICTBO U
peanu3anuio MpoIyKIUHA B KOMIUIEKCHBIX TPOU3BOACTBaX. OCHOBHBIC ITyTH CHUXKEHHUS 3aTpaT Ha
MPOU3BOJACTBO Mpoaykiuu. Jloxoasl npennpustus. [lonsitue npulbun 1 10X0/1a NPEaIpUITHS,
METOJIbI MX pacuera. PeHTabensHOCTh, €€ BUABI U METOIbI pacyeTa. [IyTu moBbIIIeHUS IPHObLIN
U PEHTa0eNbHOCTH Ha MPEIIPUITHSIX.

3.2 Ilenoobpazosanue u uyenosana nonumuka. lleHa Ha TPOAYKUMIO W TPUHIUIIBI
nenooOpazoBanus. Bunel 1ieH. CTpyKTypa LIEHbI, CHCTeMa IIeH. B3anMOCBsI3H 1IeH U U3JIePKEK.
LlenoBast nonutuka. Pa3paboTka 11eHOBOI CTpaTeruu.

3.3 QDunancoso-Kpeoumnsle - OMHOUIEHUS npeonpuamuii u cucmema
Hanozoodnoxcenun. lloHsATHE, COCTaB U CTPYKTypa ¢uHAHCOB mnpeanpustus. CyIiHOCTb,
byakuum U 3ana4u GuHAHCOB npeanpusatus. CoOCTBEHHBIC W 3aeMHbIE (DHHAHCOBBIC PECYPCHI.
Bananc moxonoB u pacxonoB. Hamorosas monmutuka. [IpuHimuner Hanoroobmnoxxenus. Hamoru u
IJIaTEXKHU, YCTAHOBJIEHHBIE 3aKOHOAATEIBCTBOM: BHUJbBI, CTaBKH, OOBEKTHl HAJIOr000JI0KEHUS U
CPOKH YILIAThI HAJOTa B OFOIKET.

4. O0beM y4eOHOH JUCIHIIMHBI

Bunast yueOHol paboThI B 3auetHpix | B akagem.
eIMHHIIAX qacax
O0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 4,0 144
AYIUTOpPHBIE 3aHATHUS: 0,88 32
Jlexrmn (JIek) 0,44 16
Ipaktuueckue 3ansarus (I13) 0,44 16
CamocrosiTesbHas padora (CP): 2,12 76
Buja koHTpoOJs: 3a4eT / 3K3aMeH 1,0 IK3aMeH
(36)

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

1. lleab AuCHUIINHBI. (OPMUPOBAHHE Y CTYACHTOB CHCTEMbI OCHOBHBIX MOHSTHIA,
UCTIONIB3YEMBIX IS TIOCTPOCHHSI BAKHEHIIMX MaTeMaTHYeCKHMX MOJeNeld, W  YMEHHUs
UCTIO0JIb30BaTh MATEMATHYCCKHE METO/IbI JIJISl OMTMCAHUS PA3IUYHBIX POILIECCOB.

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

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

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

3Hamb.

- OCHOBBl  AH(PepeHINaTbHOTO U UHTETPATBHOTO UCUHCICHUS, AU depeHInaIbHbIX
YpaBHEHUH;

- MaTeMaTHUYECKUE TCOPUH U METOJIbI, JISKAIIME B OCHOBE IMOCTPOCHUS MAaTEMAaTHYCCKUX
MOJIEJIEN,

- OCHOBBI IPUMEHCHHS MAaTEMAaTHUECKUX MOJIEIIeH U METO/IOB;

ymMemb:

- BEIOMPATh MaTeMaTHUECKUE METO/IbI, TIPUTOIHBIC JJIs PEHICHUST KOHKPETHOM 3a/1a4H;

- HCIIOJIb30BaTh MaTEMATHYECKHUE TIOHSATHS, METOJIbl U MOJICITH JIsl OTIMCAHUS Pa3TUIHBIX
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IIPOLIECCOB;

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

- HCIIOJIb30BaTh OCHOBHBIE METO/bI CTATUCTUYECKOM 00pabOTKU JaHHBIX;

- IPUMEHATh MAaTEMAaTUYECKUE 3HAHUS Ha MEXAUCLUILINHAPHOM YPOBHE;

enadems:

- ocHOBaMH (YHIAMEHTAIBHBIX MaTEMAaTUYECKUX TEOPUIl M HaBBIKAMH HCIIOJIb30BAaHUS

MaTeMaTUYeCKOro anmnapara,

- METOJIaMU CTaTUCTHUYECKOM 00paboTKU HHPOPMALIUH.

3. KpaTkoe coaep:kaHue TUCHUTIIUHBI

1.Beenenue.

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

2. JjIeMeHThbI ajIredopsbl.

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

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

Oynknusa. CnocoOwl 3amanus ¢yHkiuu. [Ipenen dyHkmum B Touke. OIHOCTOPOHHUE
npenensl. [Ipenenst Ha 6eckoHeYHOCTH. beckoHeUHO Manble B OECKOHEUHO Oobine (pyHKIINH,
MX CBOWCTBAa W B3auMHasi cBsA3b. CBoiicTBa mpenenoB. [lepBblii M BTOpOUl 3amedaTesbHbIE
npenensl. HempepblBHOCTH (QYHKIMHM B TOYKe M Ha mpoMmexyrke. CBoiictBa (yHKIWMA,
HENPEPBIBHBIX Ha OTpe3kax. TOUYKM pa3pbiBa GYHKIMHU U UX KiIacCu(UKAIIHS.

4. InddepenunanbHoe HcUUCIeHNE (PYHKIMU OHOH NepeMeHHOI.

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

5. UuTerpajibHoe ucuncjieHue GQyHKIMU OTHOM mepeMeHHOI.

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

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

7. KpaTHble HHTErpaJjbl.

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

8. KpuBosinHeliHbIe M TOBEPXHOCTHbIE HHTEIPAJIbI.

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

9. Iu¢depennuanbHbie ypaBHeHHS MEPBOTro MOPAIKA.

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

10. InddepennuaibHble YypaBHEeHHs] BTOPOT0 U N-I0 MOPSAKA.

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

11. Cucrembl 1uddepeHUINATBHBIX YPABHEHUI.

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

UYucnoBble psAabl: OCHOBHBIE IOHSTHS, CBOMCTBA CXOIAUIMXCA PSIIOB, HEOOXOIMMBIHA
INPU3HAK CXOAMMOCTH. ['apmonmnueckuil psaxn. Paawr [lupuxne. IIpu3Haku cpaBHEHHs PALOB C
MOJIOXKUTENBHBIME wieHamu. [IpusHak [lamamOepa. MHTErpanpHbIil U paguKadbHBIN MPU3HAKA
Komm. 3nakouepenyroniiecs psasl: npusHak JleliOHuna. 3HaKomepeMeHHbIC PSAIbl: TMOHATHS
aOCOJIIOTHOM M YCJIIOBHOW CXOIMMOCTH, TIPH3HAK aOCOJIOTHOW CXOJUMOCTH, CBOMCTBa
a0COTFOTHO U YCIIOBHO CXOSIIUXCS PSIOB.

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

13. 3akar04eHue.

Hcnonbs3oBanne MaTeMaTHUYECKUX METOJIOB B MIPAKTUUECKOU JEATEIbHOCTH.

4. O0beM y4eOHOH JUCIHIIMHBI

Bunbr yue6HOM paboTh B 3ayerHBIX B akazmem.
eIUHUIIAX yacax
Oo6mas TpyA0eMKOCTh TUCHHILJIMHBI 0 Y4e0HOMY IJIaHy 15,0 540
AYIUTOpPHBIE 3aHATHUSL: 5,33 192
Jlexrn (JIek) 2,66 96
Ipaktuueckue 3ansarus (I13) 2,67 96
CamocrosiTesbHas padora (CP): 7,67 276
Buja koHTpoOJs: 3a4eT / 3K3aMeH 2,0 IK3aMeH
(72)

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«Oo6mas u Heopranudeckas xumus» (b1.5.7)
1. Heap AUCHUIUVIMHBI. TPHOOpETEHWE 3HAHWK U KOMIIETEHIUH, (HopMHUpOBaHHE
COBPEMEHHBIX MPECTABICHHI B 00JIaCTH TEOPETUUECKIUX OCHOB XUMHHU M XHUMHUH JJIEMEHTOB.

2. B pe3yabraTre wu3y4YeHHs] UCHUILUIMHBI oOydawumiics Mo MporpamMme
0akaJiaBpUaTa J0JIKeH:

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

CMOCOOHOCTHIO MCIIOJIB30BaTh B MPO(ECCHOHATBHOM EATEILHOCTH 3HAHUS O MOAX0aX U
METOJlaX MOJYyYCHHs PE3yJbTaTOB B TEOPETHYCCKUX U IKCICPUMEHTAIBHBIX HCCIICIOBAHHSIX
(OIIK-2);

TOTOBHOCTBIO MPUMEHSITh (DyHIaAMEHTATbHBIC MAaTEMATUYCCKUE, ECTECTBCHHOHAYYHbIC U
o0rIenHXeHepHbIe 3HaHUs B mpodeccronanbhoii aesrenproctu (OITK-3);

CIIOCOOHOCTHIO HCIOJIb30BaTh B HCCICIOBAaHHMSIX M pacueTax 3HAHHS O METOoJax
UCCIIC/IOBaHMS, aHAJIN3a, JUATHOCTUKH M MOJICIIMPOBAHUS CBOMCTB BEIISCTB (MaTepHAIIOB),
GU3MUYECKUX M XMMHYECKUX MpOIeccax, MPOTEKAIOIINX B MaTepHaiax MPH WX IMOJyYCHHH,
obpabortke u moaudukanuu (I1K-4);

3HAMY.

— 3JICKTPOHHOE CTPOCHHUE aTOMOB U MOJICKYIT;

— OCHOBBI TEOPHH XUMHUYECKOHN CBSI3H B COSIMHCHUAX PA3HBIX THUIIOB, CTPOCHUE BEIIECTBA
B KOHJICHCHPOBAHHOM COCTOSIHUH;

—OCHOBHbBIC 3aKOHOMEPHOCTH MPOTEKAHUs XMMHYECKUX IMPOIECCOB U XapaKTEPUCTHKU
PaBHOBECHOT'O COCTOSIHUS,

— METO/IbI OTMCAHUsI XUMUYECKAX PABHOBECHI B PACTBOPAX 3JICKTPOJIUTOB,
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— CTPOEHUE U CBOMCTBA KOOPAUHALMOHHBIX COCIMHEHNUN;

— XMMHMYECKHE CBOWCTBA 3JIEMEHTOB PA3JIMYHBIX I'PYII MNEPUOJUYECKON CHCTEMBI U HX
BaXXHEUINNX COCTUHECHUMH,

ymemn:

— BBINOJIHATh OCHOBHBIE XMMHUYECKHE OIEpaluu, OMNPENEsTh TEPMOJIUHAMHYECKUE
XapaKTEPUCTUKN XUMUYECKUX PEAKIUKA U PAaBHOBECHBIE KOHLIEHTPALMU BEUIECTB,;

— HCIOJb30BAaTh OCHOBHBIE XUMHUYECKHE 3aKOHBI, TEPMOJMHAMHUUYECKHE CIIPABOYHBIC
JaHHbIE JJIs peleHus: npodecCuoHaIbHBIX 3aay;

— MPOTHO3UPOBATH BIMSHUE Pa3IUYHBIX (DAaKTOPOB HA PABHOBECHE B XUMHYECKHX
peakusx;

enademy:

— TEOPETHYECKMMHU METOJAMH OINMCAHHUS CBOMCTB IPOCTBIX M CIOXHBIX BEIIECTB Ha
OCHOBE DJJIEKTPOHHOTO CTPOEHUSI MX aTOMOB M TMOJOKEHUS B MEPUOJUYECKOW CHUCTEME
XUMUYECKHUX AJIEMEHTOB,;

— DKCIEPUMEHTAJbHBIMA METOJaMU OMPEICIICHUS HEKOTOPHIX (PH3UKO-XUMUYIECKHIX
CBOWCTB HEOPTAaHUYECKUX COCTMHEHUN.

3. KpaTkoe conep:kaHue TUCHUILINHBI

CtpoeHne aTOMOB Y EPUONYECKUI 3aKOH.

BosiHoBBIE CBOMCTBa MaTepHaIbHBIX 00BEKTOB. YpaBHeHHe ne bpoiins. CooTHomeHue
HeonpeneneHHocTel [ elizenoepra. [lonsTre o kBaHTOBOM MexaHuKe U ypaBHeHUH [lIpeaunrepa.

CoBpemenHas (GopMyITHpOBKa MEPUOAMUECKOTO 3akoHa. [lepumomuyeckas cucrema u ee
CBA3b CO CTPOCHHEM aTOMOB. 3arojHEHHE DJEKTPOHHBIX CJIO0EB M O0OJI0OUYEK aToMOB B
nepuoanuecko cucreme snemeHtoB JI.M. MenneneeBa. Crenenu okucieHus. Baxuelimue
OKHCIIUTENN U BOCCTAaHOBUTENW. BakHeilne cXxeMmbl MPEBpalIEHUs BEUIECTB B OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIMSIX.

XHUMHYECKas CBSA3b U CTPOECHUE MOJIEKYIL.

KoBasieHTHast cBsi3b, OCHOBHBIE TOJIOKEHUSI METO/A BAJIGHTHBIX CBsi3el. PaccMoTpenue
CXEeM NEepeKpbIBaHUS aTOMHBIX OpOUTaliell Mpu oOpa3oBaHUU CBsi3el B MoJiekynax. OCHOBHbIE
MOJIOXKEHHST MeTOIa MOJIeKy sipHbIX opoutaneit (MO JIKAQO). O6mue cBeIeH s 0 KOMITJICKCHBIX
COEIMHEHUSAX, UX CTpPOEHHE. MEXMOJIEKYISIpHAsE U BHYTPUMOJIEKYJISIPHAST BOJOPOAHAS CBS3b.
HonHast cBs3p Kak MpeleNbHBIA cilydail KoBaJeHTHOW cBsi3u. OOmMe mpeicTaBiIeHUS O
MEXMOJIEKYJIIPHOM  B3aMMOJECUCTBUHU. OPUEHTAMOHHOE, HWHIAYKIMOHHOE, JUCIEPCHOHHOE
B3aUMOJICUCTBUS.

DHepreTrka peakuii 1 XMMHU4YECKOe PAaBHOBECHE.

[ToHsiTHE O XMMHYECKON TEPMOJAMHAMHKE, TEPMOJUHAMUYECKHE (PYHKIIMH COCTOSTHHUS
(xapaktepuctuueckue (QYHKIMH). XUMHYECKOe paBHOBecHe. VCTHHHOE H  Kaxyleecs
paBHOBecus. KOHCTaHTa XMMHYECKOTO PABHOBECHUS. DJIEKTPOXUMHUYECKUE MPOLIECCHl, TOHSITUE
00 SJEeKTPOJIHBIX MOTEHIHMANaX. DIEKTPOABMKYIIAs CHJIa OKHCIHUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIuil ¥ KPUTEPHil CaMOMIPOU3BOJIBLHOTO TPOTEKAHUS MTPOLIECCOB.

PaBHOBecus B pacTBOpax

[Tpomeccr, compoBoXkpalmue 00pa3oBaHWE JKUAKAX  UCTUHHBIX  PAacTBOPOB
HEIJIEKTPOJIUTOB U 3JIEKTPOJIUTOB. ACCOIMUPOBAHHBIE M HEACCOLMHMPOBAHHBIE AIIEKTPOJIUTHI.
Crenensr auccouuanuu. Koncranta auccouuanuu. PaBHOBecre B CUCTEME, COCTOSIIEH u3
HACBIIIEHHOTO0 PacTBOPAa MaJIOPACTBOPUMOIO AJIEKTPOJIUTAa M €ro KpucTaioB. PaBHOBecue B
pacTBopax KOMIUJIEKCHBIX COeMHEHUN. PaBHOBECHE qUCCOIMAIMU BOJIbI, HOHHOE TIPOU3BEICHUE
BO/JIbI M €r0 3aBUCUMOCTB OT TeMmneparypsl. [llkana pH. ['uaponus cone.

CkopocTb peakiuil 1 KaTaaus.

[TonsiTue o xumuueckod KuHeTHKE. OMHOCTaAMNHBIE W CIIOXKHBIC PEAKIMU. 3aKOH
nercrByromux macc. Koncranrta ckopoctu peakuuu. MOJNEKYISIPHOCTh M MOPSAOK pPEaKIUH.
3aBUCUMOCTh CKOPOCTH PEAKUUU OT TEMIEPATyphl; SHTAIbNUSA aKTUBALMU. ['OMOreHHBIN U
reTepOTreHHBIN KaTalu3.

XuMuUd S-# P-3JIEMEHTOB
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Bonopoa-nepBelil 3JIEMEHT NEPUOIUYECKON CUCTEMBI, €TI0 JBOMCTBEHHOE ITOJIOKECHUE.
OnemeHThl 1 - 2u 13 - 18 rpynn nepuoandecko cHUCTeMbl. 3aKOHOMEPHOCTH B M3MEHEHUU
DIIEKTPOHHBIX KOH(PUTYpalUl, BEIMYHUH PAJAUYCOB, SJICKTPOOTPUIATEIILHOCTH ¥ JHEPTUU
MOHM3AIMH aTOMOB. TUIIMYHbBIE CTENICHH OKUCIIECHUS. XUMUYECKHUE CBOMCTBA MPOCTHIX BEILIECTB.
3aKOHOMEPHOCTH B CTPOCHMHM M CBOMCTBaX OCHOBHBIX THIOB coequHeHuil. IlpuponHbie
COEMHEHUS, TOTYYeHNE U TPUMEHEHHE.

Xumus d- u - anemenToB

OneMeHThl 3-12 Tpynm NEepUOAWYECKOW CHUCTEMBI. 3aKOHOMEPHOCTH B HW3MEHEHUU
AIIEKTPOHHBIX KOH(PUTYpAIlUii, BETHYUH PAINyCOB, YHEPTUU MOHU3AINH, XapaKTePHBIX CTCIICHEN
OKHUCJICHHS, KOOpPJIMHAIIMOHHBIX 4YHceNl aToMoB. I[IpuponHble coeauHeHHs], TOIY4YEHHE U
COTIOCTaBJICHHE (PU3MUECKUX M XUMUYECKUX CBOMCTB MPOCTHIX BemecTB. CTpoeHue M CBOWCTBA
OCHOBHBIX THIOB coenuHeHuit. OcobennoctH f- anmeMenToB.

4. O0beM y4eOHOH JUCHHILIMHBI

Bunbt yueOHO paboOThI B 3auerHBIX B akanmem.
eIMHUIIAX qacax
O0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 12,0 432
AYAUTOPHBIE 3aHATHUS: 4,44 160
Jlexru (JIek) 1,78 64
[Mpaktruyeckue 3ausatus ([13) 0,88 32
Jlabopatopubie padboTs! (JIP) 1,78 64
CamocrosiTesibHas padora (CP): 5,56 200
Buja koHTpoOas: 3a4eT / 3K3aMeH 2,0 IK3aMeH
(72)

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIMHBI
«Oprannveckas xumus» (61.5.8)

1. eap QTMCHMIJIMHBI. TPHOOPETCHUE CTYICHTAMH 3HAHWUH O CTPOCHUU OPTraHHUYECKUX
COCJMHCHUHN, OCHOBHBIX XHUMHUYCCKHUX CBOMCTBAX pa3JIMYHbIX KJIACCOB OPraHHMYECKUX
COCMHEHUH M METOAAX MX IMOJYYEHUs, KaK MPOMBIIUICHHBIX, TaK ¥ Ja0OpaTOPHBIX.

2. B pe3yabraTre wu3y4YeHHs] UCHUILUIMHBI oOydawumiics Mo TporpamMme
0akaJjiaBpUaTa J10JIKeH:

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

CMOCOOHOCTRIO paboTaTh B KOMaHJE, TOJEPAHTHO BOCHPUHUMAS COIHAIbHBIC U
KynsTypHbIe pasmnuus (OK-6);

CIOCOOHOCTBIO K caMoopraHu3aiuu u camooopazosanuto (OK-7);

TOTOBHOCTBIO MTPUMEHSATH (DYHIaAMEHTAIbHBIC MATEMATHICCKHUE, CCTECTBCHHOHAYYHBIC U
oOrIenHKeHepHbIe 3HaHus B Mpodeccruonanbhoi aesrenproctr (OITK-3)

CIIOCOOHOCTBIO COYETaTh TCOPHUIO M MPAKTHKY JIJIS pelieHus nrmxeHepHbix 3a1ayd (OITK-
4);

3HAMb:

— TEOPETHUYECKUE OCHOBBI CTPOCHHSI M CBOWCTB Pa3IMYHBIX KJIACCOB OPTaHWMYECKHX
COEMHECHUH;

— CIIOCOOBI TOYYEHUS] U XMMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB OPTaHUYECKHX
COEMHECHUH;

— OCHOBHBIE MEXaHU3MBbI TPOTEKAHHS OPTAHUICCKUX PEaKITHIA;

ymems:

— TIPUMEHSTHh TEOPETUYECKHE 3HAHUS JUIsl CHHTEe3a OPraHMYeCKUX COCAMHEHUH
pa3IMYHBIX KJIACCOB,;
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— aHAIM3UPOBATh U TMpPEACKa3bIBaTh PEAKIMOHHBIE CBOWCTBA OPraHUYECKUX
COCTUHEHUN,

— COCTaBJISITh CXEMbI CHHTE3a OPTaHMYECKUX COCTUHEHUH, 3a]JTAaHHOTO CTPOCHUS,;
e1a0emn.

— OCHOBaMH HOMEHKJIATyphI U KIIACCU(UKALUN OPTraHUYECKUX COSAMHCHUIA;

— OCHOBHBIMH T€OPETUUECKUMH MPEACTABICHUSIMU B OPraHUYECKON XUMUM;

— HaBBIKAMHU OOOCHOBAHUS pPAIOHATBHBIX CIHOCOOOB TMONYYCHHS] OPTaHHUUYECKUX
BEIIECTB.

3. KpaTkoe coaep:xkaHue TUCHUTIITUHBI

HoMenknatypa OpraHmyeckux COeOUHEHMH. Teopuss XHMMHUYECKOTO CTPOCHHS U
HacelmieHHble  yraeBogoponsl (VYB). Ilpupona xoBaneHTHO# cBsizu. @Dopmynsr Jlbromca.
®dopmanbHbiit 3apsana. DddexTs 3amectutencii. [IpomMexyTodHBIE COSAUHEHUS W YaCTHIIBI
OPraHMYECKUX peakUMsX. OHEpreTuyeckas auarpaMma peakuuu. MeXaHu3M peakiMH.
Crepeounsomepusi, ee BUIbl 1 0003HAUCHHUS.

Amudatudeckne coenuHeHus. HachblmeHHble W HEHachlmleHHble YB.  Aunka#ssl,
IIMKJIOAJIKAHbI, aJKEHbI, AJKWHBI, MOJHEHBbl (MueHbl). B KakaoM Kiacce paccMaTpUBarOTCS
CIEyIOIINE pa3/iebl: M30MepHus, HOMEHKIATypa, (U3MYeCKhe ¢ XHMHYECKHE CBOWCTBA,
crocoObI moJTydeHusi. MeXaHU3Mbl peakifii. JHepreTuyecKasi JuarpaMmma peaKiiui.

Apomarudeckue coequHeHus. Teopuu apomarnunoctu. CoenuHeHus OEH30IBHOTO Psfa.

N3omepusa. Homenkmarypa. CrocoObl mToydeHHs. XWMHUUYECKHE CBOWCTBA. BriusHwue
3aMecTuTeNnei B OCH30JbHOM KOJIBbIIE Ha HAIPABJICHUE U CKOPOCTh PEAKIU AIEKTPOPUIHHOTO
3aMEILEHHUS.

4. O0beM y4eOHOl JUCHUNJIMHBI

Bunbr yue6HOM paboThI B 3ayerHBIX B akanmem.
eIUHUIIaX gacax
Oo6masi TpPyA0eMKOCTh TUCHHUILJIMHBI 10 Y4e0HOMY IJIaHy 3,0 108
AYAUTOPHBIE 3aHATHUS: 1,33 48
Jlexiu (JIek) 0,44 16
[Mpaktuyeckue 3ausatus ([13) 0,89 32
CamocrosiTesbHas padora (CP): 1,67 60
Buj KoHTpoIs: 3a4eT / 3K3aMeH 0,0 3auer ¢
OLICHKOM

AHHOTanuA padoyeil MpPOrpaMmbl IUCHUNIMHBI
«@uszuka» (51.5.9)

1. Henap AUCHUIUIMHBI. TpUOOpETEHUE CTyAEHTAaMH 3HAHWHA MO OCHOBHBIM pa3jeiam
(GU3HUKY U YMEHHIO TIPUMEHSTh UX B PYTUX €CTECTBEHHOHAYYHBIX TUCIUTUTMHAX.

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

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

CIOCOOHOCTBIO UCIOJIb30BaTh B MPO(ECCHOHANBHOM AeATeIbHOCTH 3HAHUSA O TIOIX0axX U
METOJIaX TOJIYYCHHS pPE3yIbTaTOB B TEOPETHUECKUX W OIKCIEPUMEHTAIBHBIX HCCIETOBAHUIX
(OIIK-2);

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

CIIOCOOHOCTBIO HCIONB30BAaTh B HCCICNOBAHMSIX W pacyeTax B3HAHHUA O METOoAax
UCCIIC/IOBaHMs, aHAIN3a, JIMAarHOCTUKH W MOJCIMPOBAHUS CBOWCTB BEIICCTB (MaTepHasoB),
GU3MYECKUX U XHMHYECKUX MpOIeccax, MPOTEKAMIIUX B MarepHaliax NpH HX IMOJYYCHUH,
obpabotke u moaudukanuu (I1IK-4);
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3Hamy:

- uznUecKre OCHOBBI MEXaHUKH, (DU3UKH KOJIeOAaHUH U BOJIH, dJICKTPUIECTBA U
MarHeTHu3Ma, MMEKTPOAUHAMUKH, CTATUCTHYECKON (PU3UKH U TEPMOJIMHAMUKY, KBAHTOBOM
busuky;

- CMBICIT (DYHIAMEHTATBHBIX (PU3NYECKUX 3aKOHOB, IPUHITUTIOB U MTOCTYJIATOB; UX
(GbOopMyITUPOBKH U TPAHULIBI IPUMEHUMOCTH,;

- CBSI3b IIMPOKOTO KpyTa (PU3MUECKUX SBJICHHUM ¢ (yHIaMEHTAIbHBIMU MPUHITUTIAMH U
3aKOHaMU (HU3UKH;

- OCHOBHBIE METObI PEUICHUS 3324 IO ONMMCAHUIO (PU3NIECKUX SIBICHUH,

- METObI 00PaOOTKH PE3YyIHTATOB (PU3UIECKOTO IKCIIEPUMEHTA,;

ymemsy:

-IIPUMEHSATH TEOPETHUECKHUE 3HAHUS U SKCIIEPUMEHTAIbHBIE METObI UCCIIEIOBAHUS MTPU
penieHnu mpodecCHoHANBHBIX 3a]ad;

-IIPOBOJIUTH PACUETHI, OCYIECTBIIATH AHAJIU3 U HA OCHOBE 3TOTO JIe1aTh 000CHOBAHHbBIE
BBIBOJIBI;

- aHaJIM3UPOBAThH PE3yIbTaThl HAOIIOIEHUIN U SKCIIEPUMEHTOB C IPUMEHEHUEM OCHOBHBIX
3aKOHOB U TPUHIIUIIOB (PU3UKH;

- OIPENeNsITh XapakTep GU3NYECKUX MPOLIECCOB MO KOMILIEKCY IKCIIEPUMEHTAIBLHOM
UH(OPMALIMU TIPH TIOMOIIM TpadUKOB, TAOIHII U YpaBHEHUH,

- MPEJICTABIATh 00pa0OTAaHHYIO KCIIEPUMEHTAIBHYIO M TEOPETUUYECKYI0 HH(POPMAIIHIO B
YCTHOHM ¥ MUCBbMEHHOHN ()OpME, B TOM UHUCIIE C UCTIOIB30BAHUEM COBPEMEHHBIX KOMIBIOTEPHBIX
TEXHOJIOTHUH,

enademy:

- HaBBIKaMU pabOThI C MUPOKUM KPYroM (pu3ndecKkux mpuoOOpOB U 000pyAO0BaHUS;

- HaBbIKaMU 000CHOBAHUS CBOMX CYXKJIEHUH M BRIOOpA METO/1a UCCIICIOBAHMUS,

3. KpaTkoe coaep:kaHue TUCHUTIUHBI

BBenenue

[Ipenmer duszuku. MeToasl pU3NYECKOro HUCCAEA0BAHUS: OMNBIT, TUIIOTE3a, SKCIIEPUMEHT,
TEeopHs.

1. ®dusuyecKkue 0OCHOBbI MEXaHUKHU

[Ipeamer kunematuku. Ilepemenienue, ckopocTh, YyckopeHue. KuHemaruueckue
XapaKTepUCTUKU BPALATENIbHOTO IBHKEHUS. 3aKkoHbl Hbi0TOHA. 3aKOH BCEMUPHOTO TATOTEHHUS.
JIBukeHHe Tela IEePEMEHHOW Macchl. 3aKOH BCEMHPHOIO TATOTEHHUA. /[IBrmkeHue Ttena
nepeMeHHON Maccel. YpaBHeHus Memepckoro. ®opmyna [{uonkoBckoro. VYnpyruih u
HEyNpyrul ynaapsl mapoB. MOMEHT HHEpLUUM MAaTEpUAJIbHOM TOYKA U TBEpPAOro Tea.
Kunematnka rapmonunueckux kosnebanwit. luddepeHunanbHoe ypaBHEHHE TapMOHUYECKHX
kosiebanuii. IloHsATHE O 3aTyXaloUMX W BBIHYXJICHHBIX KoJieOaHUsAX. BoimHoBoe aBHMKEHHE.
BonHbl npooabHbIE U TONEPEYHBIE.

2. OcHOBBI MOJIEKYJIAPHOI PU3NKH

DneMeHTHl TEPMOJMHAMHUKN U (pu3nueckor KuHeTUKH. MneanbHbii Ta3. Pacnpenenenue
Bonpiimana u ero obOmedusudeckuii cmbicia. PeanbHblit ra3. YpaBHeHue Ban-mep-Baanbca.
Tepmonunamuueckuit Meton B (usuke. PaBHOBecHble cocTosiHMs. Hadanma TepMoaMHAMHUKH.
[ukibel. DHTpONUS U €€ CTAaTHCTHYECKOE TOJIKOoBaHWe. SBneHue mepeHoca. [quddysus. 3akon
®uka. TemmonpoBoaHocTs. 3akoH Pypbe. Buyrpennee Tpenne (BI3K0oCTh). 3akoH HeroToHA.

3. DJIEKTPOCTATHKA U MOCTOSTHHBIN JIEKTPUYECKHIT TOK

3akon Kynona. Teopema Octporpaackoro-I'aycca. Jlumonb. JIudnexkTpuku B
ANEKTPOCTATUYECKOM I1OJIE.

4. JjIeKTPOMArHeTHu3M

3akon Awmmepa. 3akoH buo-Caapa-Jlarntaca. Cuna JlopeHuma.  Marnetuku.
DJIeKTpOMAarHuTHas MHAYKIHS. Y paBHeHHE MakcBea.

5. Onruka
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Wntepdepennus BonH. dudpakmus BonH. [onspusanus BonH. TermioBoe u3mydeHHE.
3akon Kupxroda. ['mnoreza Ilnanka. KBanToBOE 00BSICHEHHE TEIIOBOTO HM3IydeHUs. DHPeKT
Kowmnrona. fAnepnast mogens atoMa. Iloctynatel bopa. Atom Bogopona no bopy.

6. DJ1eMeHTbl KBAaHTOBOI (PU3NKHU

I'mnoresa ne bpoia. BomnnoBoe ypaBHenue IllpenuHrepa mig cTauuoOHapHBIX
coctrostarii. OnbiThl [TepHa-I'epnaxa. MHoroanekTponHbiii atom. Dddekt 3eemana. [Ipuniumn
[Taynu. KBaHTOBBIE cTaTucTHueckue pacnpeneneHus boze-OiiHmreiina u ®epmu-/upaka.
®ononbl. 3akoHbl [lebas n DiiHmTeliHA. XapaKTepUCTUKHU sIpa. 3apsij, Macca, SHEPTUs CBSI3U
HYKJIOHOB. fnepHble peakuuu. PyHIAMEHTAIBHBIE B3aUMOJCUCTBUS U OCHOBHBIE KIJIACCHI
JJIEMEHTapHBIX YaCTHLL.

4. O0beM y4eOHOH JUCHHUILIMHBI

Bunbt yueOHO paboOThI B 3auerHBIX B akanmem.
eIMHUIIAX qacax
O01mas TpPyA0eMKOCTh JUCHUILIMHBI 110 Y4eOHOMY IJIAHY 10,0 360
AYAUTOPHBIE 3aHATHUS: 3,55 128
Jlexru (JIek) 1,33 48
[Mpaktuyeckue 3ausatus ([13) 1,33 48
Jlabopatopubie paboTs! (JIP) 0,89 32
CamocrosiTesbHas padora (CP): 4,45 160
Buj KoHTpoIs: 3a4eT / 3K3aMeH 2,0 IK3aMeH
(72)

AHHOTAUUA Y4e0HOH MPOrpaMMbl 1M CHUIINHBI
«Ikogorus» (51.5.10)

1. Heap aucuunauHbl. cHOPMUPOBATH Yy CTYJEHTOB MPEICTABIEHUE O COBPEMEHHBIX
IKOJIOTHUYECKUX TpodsieMax, 0 (PU3NKO-XUMUYECKUX MPOIeccax, MPOTEKAIMINX B Pa3IHIHBIX
KOMIIOHEHTaX OKpY)Kalollel cpelbl M O CTENeHH AaHTPOIOT€HHOrO BO3JCHCTBUS Ha J3TU
MPOIIECCHI; BHIPA0OTATh y CTYIEHTOB HABBIKM CHCTEMHOTO IMOAXO0Ja K M3YUYCHHIO U PEIICHUIO
9KOJIOTMYECKUX  MpoOsieM, BO3HUKIIUX B  pE3yjibTare IMPOMBIIUIEHHO-XO035SHCTBEHHON
NESTEIIbHOCTH YEJIOBEKa, Pa3BUTh MBIILICHUE, TIO3BOJISIONIEE MTPABIIIBHO OIICHUBATH JIOKATHHBIC
U OTJAJICHHBIE MMOCJIEICTBUS IPUHUMAEMBIX PEIICHUH JIJIs1 OKpY’KaloIlel cpeibl U YeoBeKa.

2. B pe3yabTtare wu3yYyeHHs IUCHMUIUVIMHBI O0y4YyaluIuiicsi MO mporpamme
0akaJjiaBpUaTa J0JIKeH:

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

TOTOBHOCTBIO TIPUMEHATh (PYHIAMEHTAIBHBIE MATEMAaTUYECKUE, ECTECTBCHHOHAYYHBIC U
oOrIenHXeHepHbIe 3HaHUs B mpodeccronanbhoii aesrenproctu (OITK-3);

CIOCOOHOCTBIO MPHUMEHSTHh B MPAKTUYECKOW NEATEIBHOCTH MPUHIUIBI PAllMOHATIBHOTO
UCIIOJIb30BAaHUS IPUPOIHBIX PECYPCOB H 3alIUTHI OKpYykatorieit cpeasl (OITK-5);

3Hamy:

OCHOBHBIE 3aKOHBI OOIIEH YKOJIOTHH;

3aKOHOMEPHOCTH CTPOCHHUS M (PYHKITMOHUPOBAHUH Onochepsr,

COBPEMEHHBIE YKOJIOTHUECKUE MTPOOIIEMBI,

OCHOBBI PallMOHAJIBLHOTO MPUPOAONOIB30BaAHUS;

OCHOBHBIE MTPUHIIHITBI 3aIUTHI IPUPOTHON CPENIbl OT AHTPOTIOTCHHBIX BO3/ICHCTBUI;

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

OCHOBHBIE MTOHATHS U MPUHIUIIBI KOHIIETIIIUYA YCTOHYUBOTO Pa3BUTHS,

28




OCHOBHBIE CBEJICHHS O TTI00ATBHON MpoOIeMaThKe, MPUPOIHBIX pecypcax, MIaHeTapHbIX
rpaHULaX, AaHTPONOTE€HHOM BO3ACMCTBMM Ha OKPYXKAIOLIYI0 CpeAy, YIpPaBIEHWU KayeCTBOM
OKPYKaroIlEe Cpebl;

MIPUHIIMIIBI 3€JI€HON XUMUHU;

ymemsy:

NPUMEHSTh TIOJy4YCHHBbIE 3HAHMS JJs OICHKHM COCTOSHUSI OKpYXaroulell cpeasl U
PaIMOHATTLHOTO UCIIOJIb30BAHUS IPUPOIHBIX PECYPCOB;

UCIIOJIb30BaTh CETEBbIE KOMIBIOTEPHBIE TEXHOJOTUU M 0a3bl JAHHBIX JUIsl pEIICHUS
KOHKPETHBIX 9KOJOTHIECKUX MPOo0IIeM;

e1aoemo.

MOHATHIHBIM aIllaparoM B 00JacTU OOIIel 3KOJOTHH, PAIIMOHAIBHOTO HCIIOJIb30BAHUS
IMPUPOJIHBIX PECYPCOB U 3aIIUTHI OKPYKAIOLIEH CPEIbl.

3. KpaTkoe coaep:xkaHue TUCHUTLIUHBI

BBenenue, OCHOBHbIE TOHSTHSI TUCITUTIINHBI.

MecTo MUCHUIUIMHEBI B CUCTEME OOIIEro M XMMHUYECKOro 00pa3oBaHUs. DKOJIOTUYECKOE
oOpa3zoBaHue U 00pa3oBaHHUE UISI YCTOWYMBOTO pazBuTHsA. OOIIECTBO M OKPYKAIOIIasl Cpena.
[IoHsATHE YCTOWYMBOrO pa3BUTHA.

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

1.1 OcHoBHble 3aKkOHBI 3Kojoruu. buoskonorus. IlonstTue 00 sKOcHCTEMaXx.
YcroitunBocTh dKOCcHCTeM buocdepa, ee IBOMONKS U YCTONYMBOCTh. DKOCHCTEMBI 3€MIIU U
yCTOMUMBOCTh. OCHOBHBIE CBEJIEHHUS O IIaHeTe 3emiis. OCHOBHBIE MTOHATUSA SKOJOTHH. 3aKOHBI U
OpPUHIMIBL  dKojoruu. [loToku »Heprum W BemecTBa B 3kocucTeMax. (OCHOBHBIC
OMOreOXMMHUYECKHE IMKIbI (KPYroBOpOTHI BeliecTB). L[ukimndHOCTh mporieccoB B Onocdepe u
YCTONYUBOCTb.

1.2 Hapononacenenune. YemoBeuecTBO Kak uacTh Ouocdepsl. Jlemorpaduueckue
poOIIeMbI

JluHamMKKa 4YelOBE€YEeCKOW TMOMYJSALUU, POXKIAEMOCTh, CMEPTHOCTh, BO3pacTHas
cTpykTypa. [IpobiieMbl COBpeMEHHOTO 3Tama pocTa YUCICHHOCTH HaceleHus. I eorpadudeckoe
pacnpeneneHnre HaceneHus. PerynupoBanue HapoJOHACETICHHUS.

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

2.1 Atmocdepa 3emin

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

[Tapuukossiii 3¢ dext. [laparkoBbie ra3sl B atMochepe. Knumatudeckue mociencTBus
AHTPONIOTEHHOMW JIEATEIILHOCTH.

Pacnipenenenue konmeHTpanuu o30Ha B arMmochepe. O30HOBBIN ciioi. [IpupoaHbIi MUK
o30Ha. COBpeMEHHOE COCTOSHUE 030HOBOTO ciosi. [lociencTBust pa3pymieHuss 030HOBOTO CIIOsI
3emun 1t yenoBeka u Omocdepsl B 1enoMm. CtparochepHbIi 030H M TpOrochepHbI 030H:
CXOACTBO H pa3iauuus. MEeXIyHapoIHOe COTPYAHHYECTBO B 00JacTH OTpaHUYCHHUE
MIPOM3BOJICTBA U UCIIOJIB30BAHUS 030HOPAa3pyLIAOIIMX BellecTB. MOHpeanbCKuil MPOTOKOI.

KucnoTHble 7011 U MpOIecChl OKUCICHUS puMeceit B Tporocdepe. PoToxuMudeckuii
CMOT.

2.2.T'unpocdepa 3emnu

Bunet Bom nHa 3emie. Ilpecubie Bombl. ['maposorumveckuit mmki. [ mobGanmbHbIE
IKOJIOTHUYECKHE TIpoOseMbl Tuapochepsl. ['7TaBHbIE KAaTHOHBI M AHUOHBI TPUPOIHBIX BO/I.
KucnorHo-ocHoBHOEe paBHOBecue B MPHUPOAHBIX BoAax. IllenmodyHOCTh MPHUPOAHBIX BOI.
OcHOBHBIE TPUYMHBI, OJTalbl W TOCIEICTBUS  3aKUCICHHUS TPUPOIHBIX  BOJOEMOB.
OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIE TPOLIECCH B MPUPOIHBIX Bogoemax. CrpaTudukanus
npUpOaHBIX BogoeMoB. [Ipomecch 3dpTpodrkarum BogoemMoB. [IpuuuHbI U TOCTIEACTBHS.

2.3.JIutochepa 3emin
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3emHast kopa. [louBa. Crtpoenue nouBeHHoro cinosi. CoctaB mnouB. OpraHudeckue
BellecTBa B moyBe. Pojib JKMBBIX OpraHuU3MOB B ()OPMUPOBAHMM MMOYBEHHOTO ciosi. Tspkenbie
MeTallIbl B ouse. Jlerpananus nous. BonHas u BeTpoBas 3po3us MOYB.

Moayab 3. AHTPOIIOTEHHOE BO3ACHCTBHE Ha OKPYXKAIOIIYIO CpPEay M PalMOHAILHOE
IPUPOIONOIb30BAHUE

3.1. Ilpuponubie pecypchl. [loHsiTHe 00 OTXOMaX MPOM3BOACTBA MU TOTPEOJICHHS.
MastooTxoaHbIe U 6€30TXO0IHBIEC IPOU3BOJICTBA.

3.2 Ilonste 0  MJaHETapHBIX  TIpaHHULAX.  AHTPOINOTeHHbIE  BO3MYILIEHUS
OMOTreOXMMHUECKUX LIUKIOB a30Ta U (pocdopa. OCHOBHBIEC PUHIIHUIIBI 3€JICHONH XUMUH.

Monayasb 4. YcroitunBoe pa3BUTHE

[Tonatue 00 ycTOHYMBOM pa3BUTUHU. VcTOpus CTaHOBIEHHsS TMOHATHA. Bkian
OTEYECTBEHHBIX  yueHbIX. llenm  ycroitumBoro  paszsutus OOH. MexnynapogHoe
COTPYAHUYECTBO B OOJIACTH YCTOWYHMBOTrO pa3BUTHUS. [IpOMBIIIICHHAS 3KOJOTHS M 3eJeHas
XUMUS KaK HHCTPYMEHT 00ecTieueHHs] YCTOMYUBOTO Pa3BUTHS. DKOJIOTUYECKas ITHKA.

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
«®uznveckast xumus» (b1.5.11)

1. lleab AUCHMIUIMHBI — PACKPHITh CMBICII OCHOBHBIX 3aKOHOB, YIPABJSIOIIUX XOJOM
XUMHYECKOTO TpoIlecca, MOKa3aTh 00JacTH MPWIOKEHUsS ITHX 3aKOHOB W HAYYHTH CTYJCHTA
IPaMOTHO MPUMEHSITH UX MPHU PEUICHIUH KOHKPETHBIX TEOPETHUECKUX M MPAKTUICCKUX 3a]1a4.

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

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

CTIIOCOOHOCTBIO MCIIOJIB30BaTh B MPO(ECCHOHATBHON IEATETFHOCTH 3HAHUS O IMOAX0aX U
METOJIaX TOJIY4YCHHS PE3yIbTaTOB B TEOPETHUECKUX W DKCIEPUMEHTAIBHBIX HCCIETOBAHHSIIX
(OIIK-2);

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

CIIOCOOHOCTBIO HCIONB30BAaTh B HCCICNOBAHMSIX W pacyeTax 3HAHHUA O METOoAax
UCCIIC/IOBaHMs, aHAIM3a, JIMAarHOCTUKU W MOJICIMPOBAHUS CBOWCTB BEIIECCTB (MaTepHasoB),
GU3MYECKUX W XHMHYECKUX MpOIeccax, MPOTEKAMIIUX B MarepHallax NpH HX IOJYYCHUH,
obpabortke u moaudukanuu (I1IK-4);

3HamMb.

OCHOBHBIC 3aKOHBI (DU3MYECKOW XHMHUH, B3aMMOCBS3b (U3NYECKUX M XHUMHUYCCKHX
XapaKTePUCTHUK TPOIIecca;

MOYTH ONpPEACTICHUS BAKHEHIINX XapaKTEPUCTHK XUMHUYECKOTO paBHOBeCHs (KOHCTAHTBI
paBHOBECHS, PABHOBECHOT'O BBIXO/A MPOJAYKTA, CTENCHH MPEBPAICHUS MCXOIHBIX BEIIECTB) W
BIIMSTHUSL PA3JTUYHBIX (PAKTOPOB HAa CMEIIEHNE XMMHUYECKOTO PABHOBECHS,

YCIIOBUSI YCTaHOBJICHUs (Da30BbIX pPABHOBECHH B OJHO- U MHOTOKOMITOHEHTHBIX
crcTeMax, BO3SMOXKHOCTH Pa3/IeNICHUS CJIOXKHBIX CUCTEM Ha COCTABJISIONINE KOMITOHECHTHI,

30




TEPMOJMHAMHYECKOE OIMCAaHUE CBOWMCTB MJEAJIbHBIX M HEUJCAIBHBIX pacTBOPOB,
MOAXOAbI K HAX0KICHHUIO NapIIMaIbHBIX MOJIIPHBIX BEIMYMH KOMIIOHEHTOB PACTBOPA,;

ymemy:

MIPUMEHATh TEOPETUYECKUE 3HAHUS W OKCIEPUMEHTAIBbHBIE METOJbl HCCIEIOBAHMS
($u3nUecKoil XMMHUU TIPU pelIeHUH NMPo(ecCHOHANBHBIX 33/1a4;

MIPOBOJIUTh TEPMOJMHAMHYECKUE PACUYEThl, OCYLIECTBIATh aHAJIM3 M HAa OCHOBE 3TOrO
JenaTb 000CHOBAaHHBIE BHIBOIBI;

MIPEACKAa3bIBaTh U HAXOJUTh ONTUMAJIBHBIE YCIOBHS MIPOBEACHUS XUMUYECKOTO MpoIiecca
C LIEJIBIO MTOJIYYE€HHS MAaKCUMAJIbHO BO3MOYXHOTO BBIX0JJa MHTEPECYIOLIETO IPOAYKTA;

MPEACTABIATh JaHHBIE JIa0OPAaTOPHOTO HCCIeNOoBaHus B Tpadudeckoil dopme u Ha
OCHOBE IIOJYyYEHHBIX 3aBUCUMOCTEH OIPEAEIATh COOTBETCTBYIOLIUE TEPMOJMHAMHUYECKHE U
KMHETUYECKUE XAPAKTEPUCTUKN XUMUYECKON CUCTEMBI U XUMUYECKOTO ITPOLIECCa;

IIPOBOAUTH AHAJIN3 U KPUTUYECKH OLIEHUBATH TOJIy4YE€HHBIE SKCIIEPUMEHTAIIBHBIE 1aHHBIE,
000011aTh U 1e7aTh 000CHOBAHHBIE BHIBOIBI HA 0a3€ MPOBEIEHHBIX OIBITOB,

B1AOEMb.

KOMIIJIEKCOM COBPEMEHHBIX TEOPETUUYECKUX METOJ0B (U3NYECKON XUMHUU ISl pElIeHHUS
KOHKPETHBIX HCCIIEI0BATEIbCKUX 33/1a4;

HaBBIKAMH OIPEICIICHUS] COCTOSIHUS PABHOBECUS M CAMOIIPOM3BOJIBHOTO HAIPABJICHUS
XUMHYECKOI0 IIpoLecca,;

nprueMaMu 00pabOTKH MOJYUYEHHBIX OMBITHBIX JAHHBIX JJIS BBISBICHUS U YCTAHOBJICHUS
B3aMMOCBS3€H MEXAYy TEpMOJMHAMMYECKUMH CBOHCTBaMU W (PU3MUYECKUMH TMapameTpaMu
npolecca;

3HaHUSMH OCHOBHBIX 3aKOHOB (DM3MYECKON XUMUH ISl COAEPIKATEIbHOW HHTEPIPETaluu
TEPMOJIMHAMUYECKUX PACUYETOB,;

3. KpaTkoe coep:kaHue AU CHUITUHBI

XumMnuyeckasi TepMOAMHAMHUKA. 1-p1i W 2-0i1 3aKOHBI TEPMOJMHAMHKH, IOCTYJaT
[Tnanka. B3auMoCBsI3b TEIIOTHI, pabOTHl U W3MEHEHHsS BHYTPEHHEW SHEpruH B Ipoleccax ¢
ydyacTueM HjaeagbHoro rasa. TemnoéMmkocTh TBEPABIX. KHUIKUX M Tra3000pa3HBIX BEIIECTB.
Tepmoxumus. Beruucienue TerioBeix 3()(PEeKToB XMMUYECKUX pEaKIHid, mpoIeccoB (a3oBhIX
MEepPEX0JI0B, PACTBOPECHHS M APYrHX (HU3UKO-XMMHYECKUX IMporeccoB. DHepruss ['nbbca u
sHeprus ['empMrosbia  Kak KpUTEpUM HAMPAaBICHHUS XUMHUYECKOro Iponecca. Pacuér
aOCOJIIOTHOM JHTpONUU. XUMHYECKOe paBHOBecwe. KoHCTaHTa XMMHYECKOTO paBHOBECUS U
MeTOAbl €€ pacdy€ra M HKCIIEPUMEHTAIBHOIO OIpeAeiicHUs. PaBHOBECHBIM BBIXOX IPOAYKTA,
BIWSHHUE JIaBJICHUS, TEMIEpPATYypbl, MPUMECH HHEPTHOIO ra3a HAa pPAaBHOBECHBIM BBIXOJ.
VYpaBHeHus u3zotepmbl U u300apsl Bant-I'odpda. Cratucrtuueckas TepMoauHaMuka. Pacuér
TepMOAMHaAMHUecKUX GyHKIUI Ha 6a3e MPeICTaBICHUN O CyMMe 110 COCTOSTHUSIM.

®da3oBble paBHOBeCHSI B OJHOKOMIIOHEHTHBIX cHcTemax. Da3zoBble NEPEXOabl U
dazoBas quarpamMma COCTOSIHUS JJIi OJHOKOMIIOHEHTHBIX CUCTeM. TpoiiHas Touka. YpaBHEHHUE
Knaneiipona-Knay3zuyca. 3aBUCHUMOCTh [JaBJIEHHMS HACBIILIEHHOTO IIapa OT TEMIIEpaTypBhl.
Onpenenenne TepMoauHaMHUUYeCKHX GYHKIUA Tmporecca ¢aszoBoro mepexona.Kpurudeckas
TEMIEpPATYypa.

TepMoaguHamuueckasi Teopusi pacrBopoB. Krnaccuduxamus pactBopoB. CrmocoOb
BBIDQKEHHUSI COCTaBa pacTBopa. l[lapumanbHble MOJSpHBIE BEIMYUHBIL. YpaBHeHHs [ubOO6ca-
Miorema. Mneanvubie pacTBOpbl. TepMonnHaMudeckue (QPYHKIMHM CMEIICHMsS ISl HWIealIbHBIX
pactBopoB, 3akoH Payns. IlpenensHo-pa30OaBieHHbIe pacTBOpPHI, 3akoH ['enpu. HewmpeanbHble
pacTBOpBI,  NOJIOXKUTEJIbHBIE W OTPULATENbHBIE  OTKJIOHEHMS OT 3akoHa  Payms.
TepMoauHaMUYEeCKOE ONUCAaHHE HEUACATbHBIX PACTBOPOB, AaKTUBHOCTH, K03(dduuumeHt
akTUBHOCTH. KoymMraTMBHBIE CBOMCTBA pPAacTBOPOB HEJIETYYMX BEIIECTB B  JIETYyYEM
pactBopuTtene. Kpuockomnus, 30ymmuockonus. OcMOC, OCMOTHUYECKOE JaBlICHHE.

®a3oBble PABHOBECH B MHOINOKOMIIOHEHTHBIX cHcTeMax. J[marpaMMbl <«1aBJICHHE-
COCTaB», «EMIIEpaTypa-coCcTaB», <COCTaB Iapa-coCTaB >KMJIKOCTU» JJs HUICAIbHBIX U
HEUJealbHBIX pacTBOpPoB. 3akoHbl [ nOOca-KoHoBasoBa, A3zeorponus. DU3NKO-XUMUYECKHE
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OCHOBBI pa3fieNieHHs] KHUIKUX cMeced, pekTuukanus. OU3HKO-XUMUYECKHH U TEePMUYECKUNA
aHanu3. Pa3nuyHble TUIBI AUarpamMM IUIaBKOCTH. DBTeKTUKA. [IpaBuiio (a3 u mpaBuio peryara.
4. O0beM y4eOHOH JUCHHILIMHBI

Bunbt yueOHO paboOThI B 3auerHBIX B akanmem.
eIUHHIIAX Jacax
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
Jlabopatopubie paboTs! (JIP) 0 0
CamocrosiTesbHas padora (CP): 2,22 80
Buj KoHTpoIs: 3a4eT / 3K3aMeH 1,0 IK3aMeH
(36)

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

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

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

Ob6naoams caenyomumu obmmekynbTypasiMu (OK), obmenpodeccuonanpapivu (OITK)
u npodeccuonanbHbivu ([1K) komnereHImsMI:

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

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

TOTOBHOCTBIO UCTIOJNHATH OCHOBHBIC TPEOOBAHMS JEIOMPOU3BOJICTBA MPUMEHUTEIHHO K
3aMucsIM U TPOTOKOJaM; O(OPMIISTh MPOCKTHYIO U PabOUyI0 TEXHHYECKYIO JOKYMEHTAIUIO B
COOTBETCTBUH ¢ HOpMATUBHBIMU JoKymMeHTamu ([TK-8);

CIOCOOHOCTBIO ~ MCHOJNB30BaTh B NMPO(ECCHOHAIBHOW  JIEATENBHOCTH  OCHOBBI
POCKTHUPOBAHUST TEXHOJIOTHYECKUX IMPOIECCOB, Pa3pabOTKU TEXHOJIOTHUECKON JOKYMEHTAIUH,
pacdyeToB W KOHCTPYMPOBAHUS JAeTaleil, B TOM YHCIE C HCIHOJIb30BAHUEM CTAHIAPTHBIX
nporpamMubix cpeacts (ITK-17);

3HamMb.

- C1Oco0BI OTOOPaKEHMS TPOCTPAHCTBEHHBIX (POPM Ha TJIOCKOCTH;

- IpaBUJIa U YCIIOBHOCTH TIPU BHITIOTHEHUH YEPTEKEH;

- BUJIBI U3/ICTTUH ¥ KOHCTPYKTOPCKUX TOKYMEHTOB,

- Ha YPOBHE IMPEJICTABICHUS XapaKTEPUCTUKU (OPMBI M TOBEPXHOCTH U3ICITHIA;

ymemb.

- BBINOJHATH W YHTAaTh YEPTSKM TEXHUYCCKHX H3ICIUH C YUETOM JEHCTBYIOIIMX
CTaH/IapTOB;

- BBITIOJTHAT ¥ YUTATh CXEMbI TEXHOJIOTHUECKUX MPOIIECCOB;

- HCIIOJIB30BATh CPEICTBA KOMIIBIOTEPHOU TpadUKu ISt U3TOTOBICHUS YEPTEIKEH;

enadems:

- cnoco0amMu ¥ TpueMaM# U300pakeHuUs PEAMETOB Ha IIOCKOCTH;

- rpaduveckuM naketom «Komrac».

3. KpaTkoe coaep:xkaHue TUCHUTLIUHBI

Moayas 1. U3nenue U KOHCTPYKTOPCKHE TOKYMEHTHI.
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3HAKOMCTBO C BUJIAMU U3JI€NTUNA U KOHCTPYKTOPCKUX IOKYMEHTOB, CXeMbl. ApMaTypa
TpyOOIIPOBO/Ia U3YUEHHUE PE3b0, pe3bOOBBIX U3IETUI U BHIMOJHEHNE SCKU30B M YePTEKEH
nerajeii ¢ pe3bOoi.

Monayanb 2. CoequHeHne aeTajiei.

CranpapTHble pe3p00BbIe H3AeHs U coeauHenus. CoenHeHne aetaneid 60aToM u
mnuiIbKoi. Pe3p0oBbie TpyOHBIE coequHenus. [{ankoBrie coequHeHust. DnaHIeBbIC
coeanHenus. HepasbeMHuble coeuHeHus netaneil . ['eomerpuyecke XapakTepucTHKH (GOpMbI U
MTOBEPXHOCTU U3JICTUN.

Monayab 3.YepTexu cOOPOUYHBIX eIMHUL. JJIeMeHThl KOMIbIOTEPHOI rpauKH.

[IpaBuna BemosHEeHUs 1 0(GOPMIICHHS COOPOYHOTO YepTexka. JleTanmnpoBanue depTexeit
cOOPOUHBIX €UHHIL. DJIEMEHTHl KOMITbIOTEPHOH rpaduKy.

4. O0beM y4eOHOH JUCHHIIMHBI

Bunbr yue6HOM paboThI B 3ayerHBIX B akazmem.
CAUHHUIIaX qacax
Oo6masi TpyA0eMKOCTh JUCIHHILJIMHBI IO Y4e0HOMY IJIaHy 4,0 144
AYIUTOpPHBbIE 3aHATHUS: 1,33 48
Jlexrmn (JIek) 0,44 16
Ipaktuueckue 3ansarus (I13) 0,67 24
Jlabopatopusie pabotsI (JIP) 0,22 8
CamocrosiTesbHas padora (CP): 2,67 96
Buj KoHTpoIs: 3a4eT / 3K3aMeH 0,0 3auer ¢
OIEHKOI

AHHOTanua padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«IIpuxknaanas mexanuka» (61.5.13)

Heap AMCHMNJMHBI. HAy4YUTh CTYJECHTOB TBOPYECKOMY TIOJXOJy K BBIOJHEHHUIO
MH)XEHEPHBIX PacyeTOB Ha MPOYHOCTH, KECTKOCTh U YCTOMUMBOCTH 3JIEMEHTOB KOHCTPYKLHUH,
JeTaniell ¥ y3JI0B MAIlliH U armmapaToB.

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

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

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

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

3Hamy:

OCHOBHBIE YpaBHEHHS U METOJIbI PELIEHUS 3a/1ad CONPOTUBIICHUS MAaTEPHAJIOB U JeTasielt
MaIlIWH;

OCHOBHBIE METO/bl PACUETOB Ha IMPOYHOCTh, KECTKOCTh U YCTOWYMBOCTH 3JIEMEHTOB
KOHCTPYKIIUH MAIlIMH U aliapaTos;

OCHOBBI TEOpPUHM pacuera JeTajed M Yy3JI0B MalllMH M annaparoB XUMHYECKOU
TEXHOJIOTHUH,

ymemsy:

MPOBOJIUTH PACUETHl 3JIEMEHTOB KOHCTPYKIIMH HAa OCHOBE METOJIOB COIPOTHUBIICHUS
MaTepuasos;

PaCcCUUTHIBATh U KOHCTPYHUPOBATH JCTAIU MAIIIMH 10 UCXOJHBIM JaHHbBIM,

MPOU3BOJIUTL  pacdyeTbl MO  OCHOBHBIM  KPHUTEpUSIM  PabOTOCHOCOOHOCTH  H
KOHCTPYHPOBAHUS JIeTalei MalliH,

61a0emo.
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HaBBIKAMH pacyeTa COMPOTUBIICHUS MATEPUATIOB AHAIUTHUYECKUMU METO/IaMH;

HaBbIKaMU BbIOOpa MaTepUasIoB M0 KPUTEPUSIM MPOUYHOCTH;

pacderamMy THIIOBBIX JE€TaJe MalluH, I[O0Jb3YACh CIPABOYHOM JIUTEpPaTypou U
I'OCTamu.

3. KpaTkoe coaep:kaHue TUCHUTIUHBI

1. Beegenue
Ponp mpenmera «lIpuknagHas MexaHuka» B (OPMUPOBAHWM HH)KEHEPAa XHWMHKA-TEXHOJOTA.
«[IpuknagHas MexaHWKa» KaK OCHOBa ]Il MOHWMaHMs PabOThI, YCTPOMCTBA W 0O€30MacHOU
HKCIUTyaTali 000pyI0BaHNUA XUMUYECKOTO IIPOU3BOICTBA.

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

Pasznen 1.1.0npenenenue peaxuuii onop.
AOCOTIOTHO TBEpAOE Teno. DieMeHThl cTaTuku. OCHOBHbIE MOHATHSA. AKCHOMBI CTAaTHUKH.
VYpaBHuenus paBHoBecHsi. CBSI3U U UX PEAKIUU.

Pasnen 1.2.PacrsxeHue-cxarTue.
OcCHOBHbBIE JOMYILIEHUS ¥ TPUHIMUIBI COMNPOTUBJICHUS MarepuajgoB. MeTon CeueHui.
Hampsixenus, nepopmannu u mnepememenus. 3akoH ['yka. IlocTpoeHue smop BHYTPEHHHX
yCUJIuM, HanpsokeHMM U nepememieHuid. CTaTHYeCKM  ONpPENENIMMbIE U CTaTHUYECKU
HEomnpeaeauMble 3a1aun. JnarpaMmmbl pacTssKeHHs! I ITACTUYHBIX U XPYIKUX MaTepUATIOB U
UX XapakTepucTHku. J[lomyckaemble HampsDKEHUs. YCIOBUE MPOYHOCTH MPU  PACTKEHUU
(cxatum).

3. Moayasb 2 «KKpyuenne. U3ruo».

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

Pasgen 2.2.13ru0.
['eomeTpuyeckre XapakTEPUCTUKU IUIOCKUX cedeHuid. [loHsTMEe YHCTOro W MOMmepedyHoro
u3rn6oB. IlpaBuia TMMOCTpPOEHUS OMIOp TOMEPEUHBIX CHJI W HM3THOAIONUX MOMEHTOB.
OnpezenieHne HOPMATBHBIX HAIpPsDKEHUH. YCIOBHE MPOYHOCTH TNpu u3rube. OmnpeneneHue
KacaTeJIbHBIX HapsHKeHU!. PannonanbHbie pOpMBI ceUeHUH.

4. Moayab 3 «Ci10KHO€e HATPSIKEHHOE COCTOSTHHE.

Paznen 3.1.CnoxHoe HapsHKEHHOE COCTOSTHUE.
OCHOBBI TEOPUM HANPSHKEHHOTO COCTOSIHUS M TMIOTE3bl MPOYHOCTH. [IoHATHE HaNpsyKEeHHOro
cocTosHUsA. [TaBHBIE TUIOMAAKK U TJiaBHble HampspkeHus. OOoOmieHHblid 3akoH ['yka.
Ha3nauenne runore3 mnpodHocTH. [loHATHE 5SKBHBAJICHTHBIX HANPSHKEHUNW U KPUTEPHUEB
IIPOYHOCTH.

Paznen 3.2. ToHKOCTEHHBIE COCY/IBI.
TOHKOCTEHHBIE COCyIbl XUMHYECKMX MNpOM3BOACTB. OmpenerneHne HampsHKeHWH 10
O6e3MoMeHTHON Teopuu. OCHOBHBIC JomnylieHus. BwiBox ypaBHenus Jlammaca. Pacuer
TOHKOCTEHHBIX 000JI0YeK M0 YypaBHeHHIO Jlamjaca W 1O CTaHAApTHU30BAaHHOW METOJHKE.
VYcnoBre NpoYHOCTH.

Paznen 3.3.PacueT cxaTbIX CTepKHEH Ha yCTOMYNBOCTb.
Y CTORYMBOCTE 2IEMEHTOB KOHCTPYKIUi. [ToHATHE KpUTHYECKOM CHIilbl B KO3 dUIHeHTa 3amaca
npodHocTd. Pacuer kpuTHueckoil cuibel mo Diinepy. Ilpenensl nmpuMeHUMOCTH (HOPMYIIbI
Oitnepa. [IpakTudeckuii crocod pacdera Ha YyCTOMUYHUBOCTb.

5. Moayas 4 «/leTaJm MalimH».

Pasnen 4.1.CoenuHenue nerajeil MarlinH.
Knaccudpukanuss neraneii MamuH | anmaparoB XHMHYECKUX IPOU3BOJACTB. Pe3b0oBbIC
coenquHeHus. Pacuer OONTOBBIX COEIUMHEHUI MpHU TOMNEPEUYHBIX W MPOAOJIbHBIX HAarpy3Kax.
[[InoHounsle coenuHeHus. Ha3HaueHne W BUIbI IINOHOK. Pacyer MIIOHOK HAa Cpe3 U CMSATHE.
Bunpr cBapku. O6macth mpuMeHeHus. Bubl cBapHBIX mBOB. PacdeT Ha MPOYHOCTH CTHIKOBBIX U
HaXJIECTOYHBIX IIBOB.

Paznen 4.2.Banbl v ocH, UX OMOPHI U COCTUHECHHS.
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Bansl, nx kmaccudukanus u HazHaueHue. Ocu. [IpoeKTHpOBOUHBIE pacueThl BajlOB M OCEH.
IMommmnHaukn CKOJIb)KEHUS. Marepuaisl BKJIQIBIIIIEH. TTogmmmnHauku KauyeHUs.
[IpyHIMNIMAIBHOE  YCTPOWCTBO M OCHOBHBIE T€OMETpPUYECKHE pa3mepbl. [locTOMHCTBa,
HEJOCTaTKW W O0OJacTH NPUMEHEHUsS MOAIINIHUKOB KayeHUs U CKosbkeHus. [IpuBoaHbIe
mydTel. Haznauenne. Kiaccuduxanus Myt 1mo mpuHUIUNY IEHCTBHS M XapakTepy paOOTHI.
[Topsimok mog6opa MyGpT ¥ OCHOBBI TPOYHOCTHOTO pacyeTa.

Paznen 4.3.MexaHndeckue nepeaayu.
3yb6uateie mepemaun. OKpykHOEe U pamuanbHoe ycwiusa. Pemykropel. Ompenenenue u
kiaccugukanus. [IpuMepsl cxemM penyKTOpOB.

4. O0beM y4eOHOH JUCIHIIMHBI

Bunbr yueOHOM paboThI B 3ayerHBIX B akazmem.
eIMHUIIAX Jacax
O01asi TPYA0eMKOCTh THCIUTIMHBI 110 Y4eOHOMY TJIAHY 4,0 144
AyIMTOpHBIE 3AHATHS! 1,78 64
Jlexrn (JIek) 0,89 32
IMpaktuueckue 3ansarus (I13) 0,89 32
JlaGopaTopHbie pabOTHI 0 0
CamocrosiTebHas padora (CP): 2,22 80
Buja koHTpoOJs: 3aueT / 3K3aMeH 0,0 3auer ¢
OLIEHKOM

AHHOTanus padoyeil NPOrpaMMbl JUCHHUILIMHBI
«IJIeKTPOTEXHHUKA M MPOMBINLIEHHAs J1eKTpoHuKa» (b1.5.14)

1. Hea» aucuMmauHbl.  (GopMHpPOBaHHE y  OOYYalOMMXCS  KOMIIETCHIIUH,
00CCIIeUNBAIOIINX  TEOPETHUYCCKYIO M TMPAKTUYECKYIO TMOATOTOBKY BBIMYCKHHMKA, YMEIOIIETO
BBIOMPATh M KCIUTYaTHPOBATh JIEKTPOTEXHUUYECKUE M DIICKTPOHHBIE YCTPOMCTBA, BIIAICIOIIETO
HAaBbIKAMH  HUCIIOJIb30BAHUSI ~ COBPEMEHHBIX  WH(POPMAIMOHHBIX  TEXHOJOTMH IS
ABTOMATH3UPOBAHHOTO MOJICIIMPOBAHUS M PACUETA DIIEKTPUUECKUX M DJIIEKTPOHHBIX IIETIEH.

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

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

CIIOCOOHOCTRIO K caMOoopraHu3aiuu u camooopazosanuto (OK-7);

TOTOBHOCTBIO MPUMEHSTh (hyHIaMEHTAIbHBIE MAaTEMAaTHIECKUE, eCTECTBCHHOHAYYHbIE U
oOrenHKeHepHbIe 3HaHus B mpodeccronanbhoi aesrenproct (OITK-3);

CIIOCOOHOCTBIO COYETATh TEOPHIO M MPAKTHKY JJIS PelIeHusT HHxkeHepHbix 3amxau (OITK-
4);

3HAMY:

- OCHOBHBIE TIOHSTHS, OTIPEICICHUS ¥ 3aKOHBI DJIEKTPUIECKUX IICTICH;

- METOIbl MOJCIMPOBAHMS, aHAIM3a M pacuyéra Ierned MOCTOSIHHOIO M MEePEeMEHHOTO
TOKOB, METO/IOJIOTHIO DJIEKTPOTEX HUUECKUX M3MEPEHHIA;

- YCTPOWCTBO ¥ MPUHIMIIBI PabOThl ANEKTPOTEXHUYECKOTO H  DJICKTPOHHOTO
obopymoBanusi, TpaHC(HOPMATOPOB, FACKTPHUCCKUX MAIINH, HCTOYHHKOB TTUTAHHUS;

ymemy:

- TPUMEHATh TEXHOJOTHM  MOJCIUPOBAHUS, aHalW3a, pacyéra W OKCIUTyaTalud
IIEKTPUIECKUX CETEH, MPOMBIIIICHHOTO 3JICKTPOOOOPYAOBAHHUS M HJICKTPOHHBIX TPUOOPOB;

- BBIOMpPATH DJICKTPOTEXHHUYECKOE M DJICKTPOHHOE O0OPYMOBAHWE JIJIs PEIICHHS 3a1ad
POCKTUPOBAHUS U PEATU3AIMU XUMHKO-TEXHOJOTMYECKUX MPOIIECCOB M MPOU3BOJICTB,;

enademy:

- METOJIaMH MOJICJTMPOBAHUS U pacyéra 3JeKTPUUYCCKUX U IJCKTPOHHBIX IIETICH;
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- HaBBIKAMH TPAKTUYECKOH pabOThl C AMEKTPUUECKON anmapaTypoid W AJIEKTPOHHBIMHU
YCTPOMCTBAMM.

3. KpaTkoe coep:kaHue AU CHUITUHBI

Beenenne. Ilpenmer, OCHOBHBIE IOHATHS, METOHOJOTUSA  JJIEKTPOTCXHUKH H
MEKTpOHUKU. KpaTkue wucropuueckue CBEACHMs. 3aJadyd M MECTO Kypca B IIOJIOTOBKE
OaxayaBpa TEXHUKU U TEXHOJIOTHH.

Mopnyas 1. DnekTpuyecKue nenu

1.1.  OcHoBHBbIe oOmnpeae/eHds, ONHCAHUA NApaMeTPOB M MeTOAOB pacyéra
JJIEKTPUYECKHUX Liemei.

OCHOBHBIE TIOHATUS M O0O03HAUYEHUS DICKTPUYECKMX BEJIMYMH U DJIEMEHTOB
aNeKTpuueckux 1emnei. OcCHOBBI 3nekTpobOe3onacHOCTH. (OCHOBHBIE TMOHATUS  TEOPHUHU
JNEKTpUYECKUX Leneid. OCHOBHBIE NMPHUHIMIIBI, TEOPEMBI U 3aKOHBI JIEKTPOTEXHUKH. MeToasl
MOJEIUPOBAHHUS, AHAIN3A U PACU€Ta JIMHENHBIX JIEKTPUUYECKUX LIENIEH TOCTOSHHOIO TOKA.

1.2. daexkTpuyecKue U3MepeHUus U MPUOoPbHI.

MeToapl M3MepeHUsl AIIEKTPUYECKUX BEIWYMH. MpPSIMbIE UM KOCBEHHBIE. AHAJIOTOBBIE
JIEKTPOU3MEPUTENbHBIE U LIU(POBBIE JEKTPOHHBIE TPUOOPHI: YCTPONUCTBO, IPUHIUI AEHCTBHS,
oOmactu mpuMeHeHHs. VI3MepeHHe ONEKTPUYECKMX  BEIUYMH: TOKOB, HAIPsDKEHUH,
COINIPOTHBIICHUI, MOLTHOCTH U DHEPTHUHU.

1.3.  AHaau3 u pacuéT JIMHeHHBIX Lemneil nepeMeHHOIro TOKA.

CnocoObl mpezcrapieHust (B BHAEC BPEMEHHBIX [HarpaMM, BEKTOPOB, KOMILICKCHBIX
qHCceNl) W mapamMerpbl (aMIUIMTYAa, 4acToTa, HayalbHas (as3a) CHHYCOMAAIBHBIX (YHKIIUA.
MrHoBeHHOE, cpegHee W JEHCTBYIOIIEE 3HAYCHUsA IIEPEMEHHOIO0 CHHYCOMAAIBHOIO TOKa
(manpsoxenus u DJ]C). AKTUBHOE, PEaKTUBHOE M MOJHOE CONPOTHBICHUS BETBU. MOIIHOCTH B
Hemsx nepeMeHHoro toka. Kosgdumument momuoctu (COS(1)) ¥ €ro TEXHHKO-IKOHOMHUYECKOE
3HayeHue. [IpumeHenune anredpbl KOMIUIEKCHBIX YHCEI B AJIEKTPOTeXHUKE. KOMIUIEKCHBINH METOx
pacuéra JIMHEHHBIX 1IETe MePEMEHHOTO TOKa. balaHC MONTHOCTH B LEMSIX MEPEMEHHOTO TOKA.
Pe3oHaHCHBIE sIBIEHUS B DJIEKTPUYECKHUX LENsaX. Pe3oHaHC HanpsoKeHWM M TOKOB. AHaIN3 U
pacuét Tpex(azHbIX Lenell NePEMEHHOT0 TOKa. ABTOMaTU3MPOBAHHOE MOJIEIIMPOBAHUE U PACUET
ANIEKTPUYECKHUX M AIEKTPOHHBIX (makeTsl mporpamM MultiSim, Mathcad, Excel).

Moayb 2. DjIeKTPOMArHUTHbIE YCTPOMCTBA U JIEKTPUYECKHe MAIIIMHBI

2.1. TpanchopmaTopshl.

Ha3znauenne m oOnacTtu mpuMeHEHHs] TpaHCcPopMaTopoB. YCTPOMCTBO W TPHUHITUI
neiictBusi  ogHOo(asHOro TpaHchopmaTopa. AHAIM3 DIEKTPOMATHUTHBIX IPOLIECCOB B
TpaHcpopmarope, cxema 3amelieHus. llotepu sHeprum B TpaHcpopmarope. BremHue
XapaKTEPUCTHUKHU.

2.2. ACHHXPOHHbIE MAIIIMHBI.

YCTpolicTBO M NPUHOMII  JEHCTBUS  Tpex(a3zHOTO  ACHHXPOHHOI'O  JIBUTATEIIS.
Mexanunueckue U paboune XapakTepUCTUKU. DHepreTuueckue auarpammsl. [1yck acCHHXpOHHBIX
JIBUTATENIell C KOPOTKO3aMKHYTHIM M (a3HbIM pOTOpoM. PeBepcupoBaHue U peryaupoBaHHE
4aCTOTHI BPAILICHHUS.

Monayab 3. OCHOBBI 3JIEKTPOHUKH

3.1. DiemeHTHas 6a3a COBPEeMEHHBIX YJIEKTPOHHBIX YCTPOMCTB.

[TonynpoBoHUKU. YCIIOBHBIE 00O3HAuUEHMs!, MPUHIMII JCHCTBHS, XapaKTEPUCTUKU U
Ha3HAYCHUE TOJIYNPOBOAHUKOBBIX JHOJOB, TPaH3UCTOPOB, THUPUCTOPOB. HHTerpanbHbIe
MHUKPOCXEMBI, X Ha3HaueHHE, KIacCU(PUKAIISI U MapKUPOBKA.

3.2. UCTOYHMKH BTOPHYHOIO 3JIEKTPONUTAHMA H YCHJIUTEJH 3IJIeKTPHYECKUX
CHTHAJIOB.

ITomynpoBOIHUKOBBIE BBHIIPSIMUTEIN: KJIACCU(PHUKALMs, OCHOBHBIEC ITapaMETPhl, CXEMBbI U
OPUHIUI pabOTHl BBIIPAMUTENS. DieKkTpuueckue ¢GuibTpbl. Kiaccudukanus U OCHOBHBIC
XapakTEepUCTHKU ycuautenaci. OOparHble CBs3u B omepaimoHHblx ycwautensx (OY), ux
BIMSHHAE HA MapaMeTphbl M XapaKTepUCTUKU ycuiauTens. OCHOBHBIE TUIIBI YCUIIUTENEeH Ha 0aze

oVv.
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4. O0beM y4eOHOH JUCHHUILIMHBI

Bunbt yueOHO paboThI B 3auerHBIX B akamem.
eIMHUIIAX qacax
Oo0mas TPyA0eMKOCTh TUCHHUILJIMHBI 10 Y4eOHOMY MJIaAHY 5,0 180
AYAUTOPHBIE 3aHATHUS: 1,33 48
Jlexiu (JIek) 0,44 16
Jlabopatopusie pabotsl (JIP) 0,89 32
CamocrosiTesbHas padora (CP): 2,67 96
Buj KoHTpoIs: 3a4eT / 3K3aMeH 1,0 IK3aMeH
(36)

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«be3onmacHocTh ku3HenesTeabHocTH» (b1.5.15)

1. Heap aucuumiInHbl: GopMupoBaHHe NPOPEeCcCCHOHATBHON KYIbTYphl 0€30MacHOCTH,
NoJ KOTOPOW TIOHMMAaeTcsi TOTOBHOCTb U CHOCOOHOCTh JIMYHOCTH HCIIOJIb30BAaTh B
npodeCCHOHATILHON JEeSITeIbHOCTH MPUOOPETEHHYIO COBOKYITHOCTh 3HaHUH, YMEHHI M HAaBBIKOB
s obecnieueHust Oe3omacHOCTH B cdepe MpodecCHOHANBHOM JesSTENBHOCTH, XapaKTepa
MBIIUICHUSI W [EHHOCTHBIX  OpHWEHTalld, TpH KOTOPBIX  BOMPOCH  0€30MacHOCTH
paccMaTpuBaloTCs B KaueCTBE MPUOPUTETA.

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

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

TOTOBHOCTBIO TOJIb30BATbCS OCHOBHBIMH ~ METOJIaMH  3aIMTHl  MPOU3BOJACTBEHHOTO
IepcoHaNa M HAceJIeHHs OT BO3MOXHBIX IIOCIEICTBUN aBapHii, KaTacTpod, CTHXUIHBIX
oencreuii (OK-9).

TOTOBHOCTBHIO paboTaTh Ha OOOPYIOBAaHMH B COOTBETCTBHH C TPABHJIAMH TEXHHUKHU
0e30MacHOCTH, MPOU3BOICTBEHHON CaHUTApUH, MOKapHON 0€30MaCHOCTH U HOPM OXpaHbl Tpya
(MK-12);

CIOCOOHOCTBRI0 oOecreunBaTh d(PPEKTUBHOE, SKOJOTHUECKH M TEXHHYECKH OEe30macHoe
IPOM3BOJICTBO HAa OCHOBE MEXAaHM3AallMM M aBTOMATH3allMM IPOM3BOJICTBEHHBIX IPOIIECCOB,
BbIOOpA U AKCIUTyaTalluu 00OpYy/IOBAaHUS U OCHACTKH, METOJIOB M MPUEMOB OpPraHU3alMK Tpyaa
(IK-15);

3Hamy:

-- OCHOBHBIE TeXHOC(EpPHBIE OMACHOCTH, X CBOWCTBA U XapaKTEPUCTHKH;

-- XapakTep BO3JCHCTBHS BPEIHBIX U OMACHBIX ()aKTOPOB Ha YeJIOBEKAa U MPHUPOAHYIO
cpedy, METOHIbl 3allUThl OT HHUX MPHUMEHUTEIBHO K cdepe cBoei mnpodeccHoHaIbHON
NEeSITeNIbHOCTH;

yMmemsy:

-- UACHTU(PUIIMPOBATH OCHOBHBIE OMACHOCTU CPeJIbl OOMTAHUS YEJIOBEKa,;

-- OIEHUBATh PHUCK HUX peaTu3allid, BHIOUpPATh METOJBI 3aIUTHl OT OINACHOCTEH
MPUMEHUTEIBHO K cdepe cBoel MpodecCHOHATBLHON MEATeTbHOCTH U CIIOCOOBI oOecredeHus
KOM(OPTHBIX YCIOBUH KU3HEACATEIbHOCTH;

enadems:

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

-- C0co0aMu 1 TEXHOJIOTHSIMU 3aIIUThI B YPE3BbIYANHBIX CUTYAIUX;

--MOHATUITHO-TEPMHHOJIOTUYECKUM aIIapaToM B 00JacTu 0€301acHOCTH,;
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-- HaBBIKaMU paIlMOHATN3aIMU TPO(ECCUOHATBFHON NEeATETHHOCTH C IENBbI0 00eCTIeUeHUs

0€30MaCHOCTH U 3aLIUTHI OKPY>KAIOILIEH CPE/IbI.

3. KpaTkoe coaep:kaHue TUCHUTIUHBI

1. Beenenne B Oe3omacHOCTh. OCHOBHBIC TOHSTHS W OmpesercHus. be3omacHOCTh u
YCTOMUYHBOE Pa3BUTHE.

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

CoBpeMeHHOE COCTOSIHHE TeXHOC(hephl U TeXHOCHEpHOIT 0€30MaCHOCTH.

3. UnenTtudukanus u Bo3AeiCTBIE HAa YeIOBEKAa BPEIHBIX U OMACHBIX (PAKTOPOB Cpeibl
oOHTaHMS.

Knaccudukanusi HeraTuBHBIX (PAKTOpPOB Cpenbl OOWUTAaHUS YEIOBEKa. XHUMHYECKHE
HeraTuBHbIE (DakTopbl (BpelHble BeliecTBa). MeXaHHUECKHE M aKyCTHYECKHE KoJeOaHUs,
BUOpalMsg W IIyM. OJIEKTPOMAarHUTHBIE WU3NMydeHUs M mosst. VoHu3upyloniye H3JIydeHue.
Onekrpudeckuii Tok. OmacHble MexaHnueckue GaxTopsl. [Iporiecchl TOpEHUsT U MOXKAPOB3PHIBO-
OIlacHbIE CBOMCTBA BEIIECTB U MaTepuanoB. CTaTUYECKOE FIEKTPUUYECTBO.

4. 3amuTa 4eI0oBeKa U cpebl OOMTaHUS OT BPEIHBIX U OMACHBIX (DAKTOPOB MPUPOTHOTO,
AHTPONOTEHHOTO U TEXHOT€HHOTO MPOUCX 0K ICHUS.

OCHOBHBIE TPUHITUTIBI 3AITUTHL. 3alTUTa OT XUMUYECKUX U OMOJIOTHYECKUX HETaTUBHBIX
dakTopoB. 3amuTa OT JHEPreTHYECKUX BO3JeHCTBUA M (usnueckux mosei. ObecrieueHue
0e30MacHOCTH  cuUcTeM, paboTalomMX MO JaBleHUEM. be30macHOCTh IKCIUTyaTaluu
TpyOOIIPOBOJOB B XMMHUYECKOI MPOMBIIIIEHHOCTH. be3onacHasi sKcrTyaTanusi KOMIPECCOPOB.
AHanu3 U OllEHUBAaHUE TEXHOTEHHBIX U MPUPOIHBIX PUCKOB.

5. ObecnieueHre KOMGOPTHBIX YCIOBUM JIJISl dKU3HU U AESITEIbHOCTU uenoBeka. [lonstue
KOM(DOPTHBIX MIU ONTHMAIBHBIX YCIOBUH. MukpokiuMar nomerieHnid. OcBenieHre U CBeTOBas
cpelia B IOMEIICHHH.

6. [Icuxo(u3nonorndaeckue u YProHOMUIECKIE OCHOBBI O€30MMaCHOCTH.

[Tcuxuueckue Mporecchl, CBOMCTBA U COCTOSIHMS, BIUSIONTNE Ha O0e30macHOCTh. Buabl u
YCIIOBUS TPYAOBOH IEATEIHLHOCTH. DPrOHOMUYECKIE OCHOBBI OE30MMACHOCTH.

7. Upes3BbluaiiHble CUTYallMU U METO/IbI 3aIIUTHI B YCIOBUSAX UX pealn3aliu.

O6ume ceenenus o YC. Ioxap 1 B3pbIB. ABapuu Ha XUMUYECKH OMACHBIX 0OBEKTaxX.

Pamnanmonnsie aBapuu. IIpubopel  paguanmoHHOW, XUMHUYECKOW pa3BeIKd U
TO3UMETPUYECKOTO KOHTPOJIsA. Upe3BbIYallHbIE CHTyalli BOCHHOTO BPEMEHH. 3alluTa
HAacelleHWsT B YPE3BBIYAMHBIX CHUTyalMsSX. YCTOHYMBOCTh (YHKIIMOHUPOBAHUS OOBEKTOB
HSKOHOMHUKH B UPE3BbIUAWHBIX CUTYAIUAX.

8. YnpaBnenue 6€301macHOCTHIO KU3HEACATCIBHOCTH.

3akoHOJATEeNbHBIE W HOPMATHBHBIC IMPABOBBIE OCHOBBI YIPABJICHUS 0€30MaCHOCTHIO
KU3ZHEJEATEIIbHOCTH. DKOHOMHUYECKHE OCHOBBI yIpaBieHHs Oe3omnacHocThio. CTpaxoBaHue
puckoB. ['ocynapcTBeHHOE yIpaBiieHHne 0€30MMacHOCTHIO.

4. O0beM y4eOHOH JUCIHIIMHBI

Bunbt yueOHO paboThI B 3auerHBIX B akamem.
CAMHUIIAX yacax
O0mas TpyA0eMKOCTh JMCHHMILJIMHBI 10 Y4eOHOMY IIAHY 4,0 144
AYAUTOPHBIE 3aHATHUS: 1,33 48
Jlexrn (JIek) 0,89 32
Jlabopatopubie padboTs! (JIP) 0,44 16
CamocrosiTesbHas padora (CP): 1,67 60
Buja koHTpoOJs: 3aueT / 3K3aMeH 1,0 IK3aMeH
(36)

AHHOTanus padoyeil NPOrpaMMbl JUCHHUILIMHBI
«Undopmaruka» (51.5.16)
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1. IMeap AUCHMIUIMHBI - TpuoOpeTeHHe 0a30BBIX 3HAHMHA O COBPEMEHHBIX
UH()OPMAIIMOHHBIX TEXHOJOTHSAX, & TAaKKE YMEHHH M TNPAKTUYECKUX HABBIKOB B 00JaCTH
UH(GOPMATHKH, HCIOJIB3YEMBIX MpPU PEHICHUH HAYYHBIX W MPAKTHYCCKUX BBIYHCIUTEIBHBIX
3a/1a4 CTYJICHTaMHU BCEX CHEIUAIbHOCTEH.

2. B pe3yiabTare u3y4YeHHs] JUCHMIIMHBI OOYyYalOIIMiici 1O mporpamMmme
0akaJjlaBpUaTa J10JIKeH:

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

CIIOCOOHOCTBIO pEIIaTh CTaHIAPTHBIE 3a1aud MPO(ECCHOHAIBHON JESTENLHOCTH Ha
OCHOBE MH(OPMAITMOHHOW U OMOIHOrpadUIeCcKOil KyIbTyphl C MPUMEHEHHEM WH(OPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOTMA M C YyYETOM OCHOBHBIX TpeOOBaHHMN HH()OPMAIHOHHOM
6e3omacuoctu (OITK-1);

CIIOCOOHOCTBIO ~ HCIIOJIb30BAaTh COBPEMEHHBIC HH()OPMAIMOHHO-KOMMYHHKAIIHOHHBIE
TEXHOJIOTUH, TJ00adbHbIe HH(OPMALMOHHBIE PECYpChl B HAyYHO-HCCIIEIOBATEIbCKOM U
pacyeTHO-aHAIMTHYCCKON JEATCIBHOCTH B O0JacCTH MaTCPHAJIOBEACHHS M  TEXHOJOTHH
marepuanos (I[TK-1);

B pe3ynbTare 0CBOCHHUS TUCIUILUIMHBI CTYACHT TOJKEH:

3HAMY.

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

- CTPYKTYPY, IPUHIMIIBI pabOThI U OCHOBHBIE BO3MOKHOCTH DBM,;

- TOTIOJIOTHIO U apXUTEKTYPY BBIUUCIUTENbHBIX CETEH;

- IPUHIIMUIIBI Ipecaly M10JIb30BaTeNEH, KOMIIBIOTEPOB U PECYpCcOB B ceTu MHTEpHET;

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

- a TaKKe BJIAJIETh HAaBBIKAMU CAMOCTOSITEIBHOTO PEIIEHUs 337ad Ha KOMIBIOTEPE,
BKJTFOYAIOIITME TTOCTAHOBKY 3aJa4d, pa3pad0TKy aJropuT™Ma U OIeHKY ero 3¢ (HEeKTUBHOCTH,

- CTPYKTYPY, IPUHIMIIBI pabOThI U OCHOBHBIE BO3MOKHOCTH DBM,;

- OCHOBHBIE THIIbI AITOPUTMOB, SI3bIKH TPOTrPAMMUPOBAHHS;

- CTaHJIapTHBIE POTrPaMMHBIE 00ECTIEYeHHS CBOCH MPOPECCHOHATBHOMN 1A TENIbHOCTH,

- QITOPUTMBI PEICHUS HEJIMHENHBIX YPaBHEHHUI;

- aJITOPUTMbI OJJHOMEPHON ONTUMHU3ALINH;

ymemsy:

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

- IPUMEHSATH METObl MATEMATUUYECKOM CTaTUCTUKYU JJIs PEIIEHUS] KOHKPETHBIX 3a]1a4;

- HCIOJIb30BaTh MAKEThl MNPHUKIATHBIX MNPOrpaMM MpH JainbHEimeM oOyuyeHHH |
MPAKTUYECKON AESITeTbHOCTH,

enadems.

- HaBbIKAMHM CaMOCTOSITEIbHOTO pEIIEHUs 3aJad Ha KOMIBIOTEpE, BKIIOYAIOIINE
IIOCTAHOBKY 3a/lauM, pa3paboTKy ajlropurMa M OLEHKY ero 3(QQEeKTUBHOCTH METOJaMU
MaTeMaTU4eCKON CTAaTUCTUKHU I 00pabOTKU HKCIIEPUMEHTA,;

- METO/IaMU PeaIM3allii AITOPUTMOB Ha KOMIIBIOTEPAX.

Kparkoe cogep:kanue 1UCHUTIIUHBI

3.1. ApxuTeKkTypa KOMIIBIOTEPOB M KOMITBIOTEPHBIX CETEH:

UCTOPUS Pa3BUTHUS BHIYMCIUTENBHON TEXHUKHU U MEPCOHATBHBIX KOMIBIOTEPOB. KpaTkas
UCTOpUSI Pa3BUTHS BBIYUCIUTEIBHOW TEXHHUKH | IEpCOHANbHBIX KoMmmbioTepoB (I1K).
Beruncnurensnas mammaa ®oH-Heiimana w mammua Terlopunra. Paszpaborku HopOGepra
Bunepa;

apxutekrypa IIK, ammapatneie cpenactBa IIK. Hcmonb3yemble cHUCTEMBI CUUCIIEHUS,
3JIEMEHThl MaremaThueckoi Joruku. OOmiee mnpencrasienne o IIK m uX BO3MOXHOCTSX.
OyukimonaneHast cxema [IK, wmaructpanbHO-MOAyJnbHBIM TpuHOMO 1octpoeHus [IK.
Amnmnaparssle cpenctsa [1IK: mMukponpoueccop, onepatuBHas M K311 NaMsITh, BHEIIHAS NaMsITh,
HIMHBI ajjpeca, KOMaHJ M JAaHHBIX, TaKTOBbIM TeHeparop. [IpuHIUN OTKPHITOW apXHUTEKTYpHI:
CHCTEeMHasl IuHa, pa3psaaHocTb. [lepudepuiinsie yerpoiicrsa I1K: knaBuarypa, MbIib, MOHUTOD,
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npuntep U 1p. OcoOEHHOCTH NpEACTaBICHUs JTaHHBIX Ha MAalIMHHOM ypoBHeE. IIpenmymiectBa
nu(ppoBOro MpeAcTaBieHUuss HHQOpPMAMKM Tepel] aHAJIOrOBBIM MPEICTaBICHUEM. BBICOKOE
Ka4ecTBO 3alHCH M OTOOpakeHHs HH(OpMaIuM, NPOCTOTa W HAACKHOCTH AYOIHUpPOBAHUS
(komupoBanus) wuHpOpMaimu Oe3 ToTepu KadecTBa. CHCTEMbl CUMCIEHHs (IecsSTHYHAS,
JIBOMYHAs, BOChbMEpHYHAsl, IICCTHAALATCPUYHAs), TpaBHia IEPEBOJa W3 OJHOW CHCTEMBI B
IpYryo. OJIeMEeHThl MaTeMaTHYeCKON JIOTMKHU: TOHSTHS (OpPMAIbHON JIOTMKH, OCHOBHBIE
JIOTHYECKHUE OTepanuu U popMyIibl, JJorudeckre ocHOBbI padboTsl I1K;

KOMITBIOTEPHBIE CETU: TOIMOJOTHM CeTel, uX xapakrepucTuku. KommbpioTepHas ceTb -
COBOKYITHOCTb KOMITBIOTEPOB M PA3IUYHBIX YCTPOMCTB, 00eCHeunBaIOMMUX MH(POPMALMOHHBINA
oOMeH MeXIy KOMIIbIOTepaMH B CeTH 0e3 HCHOJb30BaHUS KaKUX-JIHOO MPOMEKYTOUHBIX
Hocuteneil nadopmanuu. Tomomorun cereii: 3Be3qHas, MIMHHAS, KoybleBas. CeTu 3aKphITOrO
TUMA! JIOKaJbHbIE M pacHpelesieHHble CeTH, KoprnopaTuBHbIE ceTH. [IporpaMMHO-TexHUYECKOe
oOecrieyeHue: aganTep, KOTOPBIM YIpaBiseTcs CHEUaTbHOW MNPOTpaMMOM  JIpaiiBepowM;
OlepalMOHHAs CHUCTeMa, VIpaBJAOUIas KOMIBIOTEPOM, MPEAOCTABISIIOIIMM  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). Bosmoxnoct cetu WHTepHer. DnekTpoHHas mouta. Jloctym K
nHpopManmoHHEIM pecypcaMm. Cucrtema TenekoHbepeHIuid. Aapecamuss ¥ TMPOTOKOJIBI B
Hurepner;

MyJIbTUMENA — TMAJI0roBas KOMIIBIOTEpHAs cucTeMa, oOecreunBarolas CHHTe3 TeKCTa,
rpaduKy, 3ByKa, peud ¥ BUICO. YCTPOHCTBA MyJbTHMeHa. TpeOoBaHUS K MYIbTUMEAUIHBIM
CpencTBaM KOMITHIOTEPOB. PacmmpeHHbie BO3MOXHOCTH 00pabOTKH, TpeoOpa3oBaHms, CHHTE3a
uHpopManmu (KOMIBIOTEpHAs aHUMAIIKs, MOTU(PHUKALNS H300paKEHUH, TpeXMepHas rpaduka).
MynsTuMenuiinple nporpammbl. IIporpamMMbl pegakTUpOBaHUS, MOHTa)xa 3ByKa U BHUJEO.
Buneo-penakropsl, Monynu creuddGeKToB, MOHTAXKHbBIE CTYIUH. DJICKTPOHHbIE MPE3CHTAILIUH
(ocHoBHBIE BO3MOkHOCTH MS PowerPoint), stanbl  co3maHus pe3eHTalWid, CTPYKTypa
IPE3eHTAIMA U OCOOCHHOCTH PA0OTHI C PEIAKTOPOM.

3.2.TIporpammHOe 0oOecTieYeHHE:!

CTPYKTypa OIEpaIMOHHBIX CHCTEM, MaKeThl MPUKIAIHBIX mporpamm, MicrosoftOffice.
Knaccudukanus nporpaMMHubix cpenctB. CHCTeMHOE U MPUKIAIHOE MPOrpaMMHOE o0ecrieueHre
ITK. O630p oneparpionnbix cuctem (OC). [Mpunnuns! co3nanus u cocraB OC: sapo, natepdeiic,
npaiiepsl. Kparkas xapakrepuctuka WINDOWS, monyneHbIli ipuHIun noctpoenus. Cpena
WINDOWS: oxHa, ux 3JeMeHThl, padoTa B MHOTOOKOHHOM pexume. Paborta ¢ oObekramu
WINDOWS. Apnbiku u paborta ¢ Humu. [lanku: co3manue, mepeMMEHOBaHNE, KOMMPOBAHUE H
nepeMerieHrne o0beKToB (MAnoK W SIPJIBIKOB), yAajieHue o0bekToB. Kop3nHa u ee Ha3HauCHHE.
Hactpoitkn WINDOWS: nata u Bpemsi, HaCTpoiika MBIIIH, SKpaHa. DJIEMEHThl TEXHUYECKOTO
cepauca IIK: ycraHOBKa onepaniMOHHOM CHUCTEMBI, CO3JaHUE MHIAUBUAYAJIbHON ONEPALMOHHON
Cpelbl MOJIb30BaTeNs, MOAJEPKKA IEIOCTHOCTH MHGOpMaIuy, pacUIMpeHrne W MOJAECpHU3ALUs
KOH(UTypaluy anmapaTHbIX U MPOrPAMMHBIX CPEICTB

TexkcroBeiii pegaktop WORD, penakTopbl MaTeMaTHYECKUX W XUMHUYECKUX (HOPMYII.
OCHOBBI HUCIIOJIb30BaHMSI TMPOrpaMM OOLIero Ha3HaueHHs (KpaTKuid 0030p) Ha mpuMepax
tekcTtoBoro peaakropa WORD, pemakTopoB MaTeMaTHYECKUX M XUMHYECKHX (HOpMYII.
Ocob6ennoctu texcroBoro peaakropa WORD. Bron u penaktupoBanue texcta. Konupoanue u
nepemMenieHne o0BeKTOB, pabora ¢ Tabmumamu. Bwibop Buma, pasmepa mpudra,
¢dopmatupoBanue CUMBOJOB M ab3ameB. KomumpoBanue ¢popmata. OcoOEHHOCTH CO3AaHUS
ccbutok, ornaieHuit. Co3maHMe  JTOKYMEHTOB  pasiauuHbiX GopM  (CTaHZApTHBIX |
HEeCTaHJApTHHIX). lcmonk30BaHMEe pefakTopa MaTeMaTHdecKuX (opMyn B TEKCTOBBIX
TOoKyMeHTax. Pemaktop xumudeckux (opmys, Ha3Hau€HHE W OCOOCHHOCTH PaOOTHI.
KonupoBanue xumuueckux GopMyi B TEKCTOBBIE TOKYMEHTBHI.

Cucrema ympasienus 6azamu nanHbix ACCESS:cosnanue monp3oBatenbckux CYB/,
¢opmupoBaHue 3ampocoB, oT4eToB U ¢dopMm. HHpopmaunonusie cuctembl. CHCTEMBI
ynpaBiaeHuss 6aHkamu U 0azaMu JaHHBIX. PensuuonHas mozaens mAaHHbIX. CTpyKTypa 3amucH,
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MeToAbl Joctyna K uHpopmauuu. OOMeH JaHHbIMU ¢ Ipyrumu npuinoxeHusmu WINDOWS:
TEKCTOBBIMH PEIAKTOPaMHU U AJIECKTPOHHBIMH TaOiumamu. Pensuuonnas 6a3a nanueix ACCESS.
['maBHOE OKHO, MEHIO KOMaH], MaHelb MHCTPYMEHTOB. Co3qaHue M OTKPHITHE 0a3bl JaHHBIX.
BBoj u penakTupoBaHue TaHHBIX B peXUMe TaOIHIIbI U PeKUME KOHCTpYKTOpa. DopMupoBaHue
3arpocoB. 3ampockl MPOCThIe © MHOTOTAOIMYHBIE, 3aMPOCH ¢ ycIoBHsIMU. CO3/1aHUE OTYETOB U
dopm. Texnonorus peanuzanuu npocteimux 3aaad cpeacrsamu CYBJI ACCESS.

Pemenne BBIUMCIUTENBHBIX 3amau ¢ ucnoib3oBanuemM EXCEL: oOpabotka Tabuwil,
MOCTpOCHHE TpapuKOB M JAMArpaMM, BBIYMCIIEHHE MATPUYHBIX BblpaxeHuil. Haznauenue
anektpoHHbiX Tabmur (MS EXCEL). OcoGennoctu Ttabmuunoro mpoieccopa EXCEL u
MCIIOJIb30BAaHUE €ro JJIsl pelieHns NHPOPMAIIMOHHBIX U MHKEHEPHBIX 3a/1a4. TexHuka paboThl ¢
EXCEL. Oxno EXCEL. AGcomoTHas W OTHOCHUTENbHas ajapecauus. BbiieneHue syeex,
nepemenieHue mno pabouemy nucry. Pacder mo popmynam. Konupoanue ¢popmyin. IToctpoenue
rpa¢ukoB. Pacuer QpyHKIIMOHANBHBIX 3aBUCUMOCTEH U MOCTPOCHUE IrpahuuecKux N300paskeHUi
¢ wucnoib3oBanueM crtaHaapTtHeIXx ¢yHknuid EXCEL w wmacrepa ¢ynknuii. Iloctpoenue
MIOBEPXHOCTEH C UCIOJIB30BAHUEM MacTepa auarpamm. Pabora ¢ tabnunamu. @opmarupoBanue,
opopmiienne Tabmun. YucnoBele W Tonb30BaTenbckue (opmarhl. CBOIHBIE TaOIHIIHI.
[Toctpoenne auarpamm. Pa3paboTka u peanu3aius MpoCTEUIINX alrTOPUTMOB C HCIIOJIb30BaHUEM
Bo3moxkHocTel EXCEL(HaxokaeHne MakCHMalIbHOTO (MHHMMAJIBHOIO) JJIEMEHTAa BEKTOpa U
MaTpHIIbl, HAXO0XJIEHHE CYMMBI JJIEMEHTOB BEKTOpa W MATPHIIbI, BBIUYMCIEHHUE MATPUYHBIX
BBIPAKCHHUIA).

3.3. AJITOPUTMBI ¥ OCHOBBI IPOTPAMMHUPOBAHHMS:

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

XapaKkTepUCTUKU S3BIKOB MporpaMMmupoBaHusi. OCHOBHBbIE CTPYKTYPbl M IIPHUHIIUIIBI
CTPYKTYPHOTO MpOrpaMMHpOBaHus WLIOcTpanusa. CTpyKTypHOE MpOrpaMMHpOBAaHUE, €ro
ocobeHHOCTH. TexHonorus OOBEKTHO-OPUEHTHUPOBAHHOIO MPOTPAMMHPOBAHUS; CBOMCTBA
SI3BIKOB. HACJIEZIOBAaHUE, WHKAICYISAINS, MOTUMOpPu3M. [IOHATHS S3BIKOB: KJIACCHI U OOBEKTHI.
OBoronus U KiaccuuKaus S36IK0B IporpaMMupoBanus. [loHsTHS TpaHCIAUNUY, KOMIWISALINY,
UHTEPIIPETAllik, WX pa3iuyus. ba3oBble aNrOpUTMHUYECKUE KOHCTpYKIMHU (ciemoBaHume,
BETBJICHUE, TMOBTOPEHHE), MPUMEpbl UX peaiqu3anndd. OCHOBHbIE KOHCTPYKIMH SI3bIKOB
IpOTrpaMMHUPOBaHUS. SI3BIKH IPOTPAMMHUPOBAHUS BHICOKOTO YPOBHSI.

Brruucnutenbaple alropuTMbl M TporpamMMHble peanu3anuu Ha VBA mis oOpaboTku
uHpopmanuu [Ipouecc pemenus 3agau Ha kKommnbiotepax. [IporpammupoBanue Ha si3pike VBA!
OCHOBHbBIE OINEPATOPHI S3bIKa, MpoIeaypbl U QyHKIMH. Pa3paboTka u peanusanusi mpoCTEUIINX
ArOpUTMOB 00paboTKM WH(popManuu (pelieHue 3axad ¢ OJHOMEPHBIM W MHOTOMEPHBIM
o0beMoM uHpOpMaIKn). UncieHHbIe METO/Ibl aHAIM3a OJHOTO HEIWHEHHOTO YPaBHEHUS: TIOUCK
KOpHEH, pelIeHHe 3aJaudl OIHOMEPHOH onTuMH3anuu (HaXOKACHHUE TOYEK MaKCUMyMa |
MUHMUMyMa (GYHKIHK). MeTOabl CTaTUCTHYCCKONW O0OpabOTKH Pe3y/IbTaTOB H3MEPEHHI OIHOMU
BEJIMYMHBI. BBIYUCIICHHE TOYCYHBIX (CPEHETO, TUCTIEPCUH, CTAHAAPTA) U HHTEPBAIBHBIX OL[CHOK
CIIy4ailHOM BEJIUYUHBI.

3.4.3amurta nHGOpMaLIUK:

ANTOpUTMBI 3alIUTHl HHPOPMAIIUU: METO/BI 3alUThI, KOMIIBIOTEPHBIE BUPYCHI U OOphOa
¢ Humu. [loHsTHe O€30mMacHOCTH KOMIIBIOTEPHOH HH(pOpMAIMK: HAAEKHOCTh KOMIIBIOTEPA,
COXPAHHOCTh JIaHHBIX, 3alUTa OT BHECEHUS W3MEHEHHH HEYMOJIHOMOYEHHBIMU JIUILIAMHU,
COXpAaHEHHE TalHbl IEPENUCKU B JJIEKTPOHHOM ceTH. Meroasl peanus3anuy  3aliuThl
uH(pOpMallMU: TPOrpaMMHBIE, ammaparHble, OpraHU3aluoHHbIE. VcTopus BO3HHUKHOBEHUS
BUPYCOB U aHTUBHUPYCOB. CIOCOOBI 3apa)KeHHsl, 3alIUThl U 00phObI ¢ BUupycamu. OcoOeHHOCTH
paboThl aNTOPUTMOB BHUPYCOB. PE3UACHTHOCTh, MOJUMOPPUYHOCTh M caMoIIH(ppOBaHHE.
KommnbroTepHbie BUpYyCHI, uX cnenupuka u anTuBupycHeie nporpammel (Kacnepckwuii, Dr. Web,
Avast, AVG). CriocoObl muppoBaHus W mepeaadyd WHPOPMAUKd HaA aJbHHE PACCTOSHHS.
OTKpBITHIH U 3aKpBITHIN KoUK mudpoBanus. [lepparmentanus aucka.

4. O0beM y4eOHOH JUCIHIIMHBI
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Bunbr yue6HOM paboThI B 3ayerHBIX B akazmem.
CANHHUIIaxX qacax
Oo6mas TpyA0eMKOCTh TUCHHUILJIMHBI 10 Y4e0HOMY IJIaHy 3,0 108
AYIUTOpPHBIE 3aHATHUS: 1,33 48
Jlabopatopusie pabotsl (JIP) 1,33 48
CamocrosiTesibHas padora (CP): 1,67 60
Bu KoHTpoIs: 3a4eT / IK3aMeH 0,0 3auer

AHHOTanus padoyeil NPOrpaMMbl JUCHHUILJIMHBI
«MarepuaJjioBeJeHue U 3amuTa ot Kopposun» (b1.5.17)

1. llean TUCHHUILIMHDI.

- MPHOOPETEHNE CTYICHTAMHU 3HAHH, TTO3BOJISIFOIINX OIICHUBATh IOBEICHHE MaTEPHAIIOB
B YCJIOBUSIX OJKCIUTyaTalliH, BBIOMpATh MaTepHall M TEXHOJOTHIO €ro OO0pabOTKU C IENbI0
MOJYYCHUsI  33JJaHHOW CTPYKTYPBI M CBOMCTB, OOECIIEYHMBAIONINX BBICOKYIO HAJIC)KHOCTh M
JNOJTOBEYHOCTH U3JIEIINI,

-03HaKOMJICHHE CO Crmoco0aMu OIEHKH M TPOTHO3MPOBAHUS  AKCIUTYaTallMOHHBIX
CBOWCTB COBPEMEHHBIX MAaTEPUAJIOB,;

- U3yYEHUE METOOB U CPEJICTB MCIBITAHUI U JUaTHOCTHKH COBPEMEHHBIX MaTepPHAJIOB;

- O3HAKOMJICHHE C TEXHOJIOTHSMHU MPOU3BOJICTBA TOTOBBIX H3JCIHMI HAa OCHOBE
COBPEMEHHBIX MPOMBIIIIICHHBIX MaTePHAJIOB.

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

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

CMOCOOHOCTHIO UCIIOJIb30BaTh B MPO(ECCHOHATBHOM ETEILHOCTH 3HAHUS O MOAX0aX U
METOMaxX TOJIYYCHHUSI PE3YJbTaTOB B TEOPETHUECKUX M SKCIEPUMEHTAIBHBIX HCCIIEIOBaHUSIX
(OIIK-2);

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

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

CTIIOCOOHOCTBIO TIPUMEHSTh 3HAHHSI 00 OCHOBHBIX THUIIAX COBPEMEHHBIX HEOPTaHWYCCKHX
U OpPraHUYeCKUX MATEPUAJIOB, MPHUHIIMIIAX BHIOOpAa MaTEpPHaOB Ui 3aJaHHBIX YCIOBHU
JKCIUTyaTalldd C YYeTOM TpPEOOBAaHWH TEXHOJOTHYHOCTH, SKOHOMHYHOCTH, HAJIC)KHOCTH H
JIOJITOBEYHOCTH, 93KOJOTMYCCKHX IMOCICACTBUH HMX MPUMEHEHHS TMPH MPOCKTUPOBAHUH
BBICOKOTEXHOJIOTHYHBIX TporieccoB ([TK-11);

3Hamb.

- OCHOBHBIE KJIACCHI MAaTEPHAJIOB 10 Pa3IMYHBIM MPU3HAKAM,

- CTPYKTYpY, COCTaB U CBOWCTBa ((pu3nyeckue, XUMHUYECKUE, OSKCIUTyaTal[MOHHBIC)
OCHOBHBIX (DYHKIIHOHAJIBHBIX MaTEepPHAaJIOB;

- TEXHOJIOTHH MOJy4YeHUs U 00paObOTKU OCHOBHBIX ()YHKIIMOHAIBHBIX MaTepPHUaJOB,;

- NPUHIMIBE BBHIOOPA W COYETAHUS  PA3IMYHBIX (DYHKIIMOHAIBHBIX MAaTEpPHAJOB B
MPOMBIILJICHHBIX YCIOBUSX;

ymemy:

- CpaBHHMBATh Pa3JIMYHbIC (PYHKIMOHAJIBHBIC MAaTEPHUAlbl 0 TEXHOJOTUYCCKUM U
IKCIUTYaTallMOHHBIM MTOKA3aTeIsIM;

- OCYWIECTBIATH BBIOOp  (DYHKIIMOHAJILHOTO MarTepuaiga s 3aJaHHBIX YCIOBUH
IKCIUTyaTaluHy,

- TPOTHO3MPOBATh  TOBEACHUE PAa3IUYHBIX  (YHKIMOHAJIBHBIX MAaTEpPHaIOB IPHU
JKCIUTyaTaluHy,

BJlAOemb.
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- METOJJaMH aHaJIM3a CBSI3U CBOMCTB MaTepualia C €ro COCTAaBOM U CTPYKTYPOH;

- HaBBIKAMU U YMEHHEM OpraHu3alliy U MPOBEAEHUS oUcKa MH(POpMALMK O MaTepuanax
C 3aIaHHBIMU CBOMCTBaMHM C ucroiab3oBanueMm pecypcoB HTb u MUartepHer-pecypcos.

3. KpaTkoe coaep:kaHue TUCHUTIUHBI

MarepuanoBeqeHue Kak Hayka: IIeld, 3aJa4d W 3HA4YCHHWE TUCHUIUIMHBL. OOrue
TpeOOBaHUs, NMPEABbABIsAEMbIE K MaTepuaiaM B 3aBUCHMOCTH OT YCJIOBHM HCIOJIb30BaHUS WU
JKcruryaTauuu. Pa3sButhe Hayku o Marepuanax. Poib pycCKMX y4YeHBIX B PAa3BUTHH HayKH.
Joctrxenus: B 00JaCTH CO3JaHUSI HOBBIX MaTepUaliOB, UX MPUMEHEHUs. 3HaUeHHE MaTepualoB
B Pa3BUTUU XUMHUKO-TEXHOJIOTHYECKUX MPOILIECCOB M 0OECTIeUeHUH X OE30MaCHOCTH.

OCHOBHBIC TOHATHUS O CTPOCHHH, CTPYKTYpEe M CBOHCTBAxX MaTepuajoB. MeToabl
M3YyUYECHUSI CTPYKTYpbl M CBOMCTB MarepuasioB. Ctpoenne matepuanioB. OCHOBHBIE THIIbI
KPUCTAIMYECKUX pemeTok. Kraccupukanus KpHUCTaIOB IO THIAM CBSI3H. AHHM30TPOIUS
CBOMCTB KpucTauioB. CTpOeHUE peambHBIX KPUCTAILIOB. JleeKThl peallbHbIX KPHUCTAIIOB U MX
BIIMSIHME HA CBOMCTBA METAJUIOB U cIutaBoB. CBoiicTBa qucinokanuil. Kpucramimnzanuus mMeTamion
u cmiaBoB. Camonpou3BojbHasg Kpucraumzanusa. HecamomnpousBoJibHAsT KpUCTAJIU3ALIUS.
AMop(dHBIE MaTepHaIbI.

OU3NKO-XMMHUUYECKHE OCHOBBI MaTepuanoBeieHusi. OCHOBBI TEOPHUH CILUIABOB.J(MarpaMmbl
COCTOSIHUSI CIIaBOB. TepMHUHBI M ompeaeieHus. JluarpaMMbl - «COCTaB-CBOMCTBO». Da3oBbIN
COCTaB CIUIABOB. 3aBUCHMOCTb MEXAY CBOMCTBAMH CIIJIABOB M THUIIOM AWArpaMMbl COCTOSIHUSA.
IIpaBuno H.C. KypnakoBa. CsoiictBa MarepmanoB. Ilokazaremu cBoiictB. Kiaccmbukamms
cBoiicTB. Mexanuueckue, pusnueckre, XUMHUUYECKHE, SKCIUTyaTallhOHHbIE U TEXHOJIOTHMYECKHE
cBOMcTBa MaTepuayioB. [lokazarenn MeXaHMYECKUX CBOMCTB, ONPENENsiEMble IPU CTaTUYECKUX
UCIBITAaHUSAX HA pacTsyKeHue U U3rub. MerToab! onpeeneHust TBepAOCTH MaTepHaIIOB.

Meramueckue marepuanbl. JKene3o u craBel Ha ero ocHoBe. CTalu U YYTyHBI.
Keneszoyrneponucteie cmiaBbl. CTPYKTYphI CIUIABOB JKEI€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, omnpeaencHue MOHATUS KadecTBa CTaau (TpeOOBaHUsS K KauyeCTBY).
Brusinue yriieposia M MOCTOSIHHBIX (TEXHOJIOTHYECKHX) MPUMECe Ha KauyeCTBO CTAlM, METOJIbI
yAYYIICHUsT KadecTBa CTajdu (TMOBBIINICHHE €¢ KOHCTPYKIMOHHON mMpodHOCTH). BrusiHue
JICTUPYIOIINX JJEMEHTOB Ha CBOWMCTBAa CTalu. Jl@arpaMMbl COCTOSIHHMS >KEI€30-JICTHPYIOIIHM
anemeHT.  KoHcTpykuwonnele  ctanmu.  WHcTpymeHTanbHBle  cTanmm.  Kiaccudukamus
YTJIEPOJUCTHIX U JIESTUPOBAHHBIX CTAJIECH.

Teopust ¥ TpakTUKa TEPMUYECKOW W XHMHKO-TEPMHUUYECKOW OOpabOTKHM METAIOB M
criaBoB. [lpupona, MexaHuW3M M YCIOBHS MPOTEKAHUS CTPYKTYPHBIX MPEBPAIICHUN B CTalld.
Buner Tepmudeckoii 00paboTku cranu. BnusiHEe TepMudeckoid oOpabOTKM Ha MEXaHWYeCKHe
cBoiicTBa cTamu. DuU3HYECKHE OCHOBBI XUMHUKOTEPMUYECKOW 00paboTKu. Buibl U crmocoObl
nemeHTanuu. JudQy3rnoHHOE HACHINIEHUE MOBEPXHOCTH HEMETaIaMU. A30THUPOBAHHE CTAIIH.
Hubdysuonnas wmeraumsanus. oHHas XuMuko-tepmuueckas oOpabotka. IlepcrekTuBbI
Pa3BHUTHS XUMHUKO-TepMHUUecKoi 00paboTku. Juddy3nonHoe ynaaeHne mpumMecei.

[IBeTHBIE MeTaIIBI U CIUIaBBI Ha WX OcHOBe. O0IIas XapakTepUCTHKaA U KiIacCU(UKAIIHS
MeAHbIX criaaBoB. JlaTyHu, OpOH3BI, MEAHO-HHUKEJIEBbIE CIUIaBbl. AHTU(PPUKIMOHHBIE
METaJUIMYECKUE  MAaTEepHUabl. OOmiass ~ xapakTepucTHUKa  aJIOMHUHUEBBIX  CIUIABOB.
Jledopmupyembie aTlOMUHUEBBIE CIIABbI, IUTHEBbIE AIFOMUHUEBbIE CIUIAaBhI. | paHyIMpoBaHHbIE
crutaBbl. OOIIas XapakTepUCTHKa MarHUEBBIX cIIaBoB. Jlepopmupyemble MarHueBble CIUIABHI.
JIuTbeBble MarHueBbI€ CIUIaBbl. BIMsHUE JIETUPYIOIIMX 3JEMEHTOB CTPYKTYPY M Ha CBOMCTBA
TUTAHOBBIX CIUIaBOB. bepuiimii u criaBel Ha €ro ocHOBE. TyromiaBKHe METAJJIbl U CIUJIaBbl HA
UX OCHOBE.

Hemerannuueckue wmatepuanbl. Marepuansl Ha OCHOBE  BBICOKOMOJIEKYIISIPHBIX
coenuHeHuil. CTpoeHHE W CBOMCTBa MNOJUMEpPOB. TepMOpeakTHBHBIE U TEPMOILJIACTUYHbBIC
nonumepbl. CTpoeHue M cBoicTBa mmiactMacc. OCHOBHBIE Pa3HOBUIHOCTH TMPOMBIIIJIEHHBIX
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MOJIMMEPOB M ITUTACTMAcC. ApPMHPOBAHHBIE TMOJMMEPHBICE MaTepHalbl. | a30HaNOJHEHHBIC
MJIACTMACCHI.

Kepamuueckne wmarepuansl. KoHCTpyKIMOHHAs, WHCTpYMEHTalIbHAs M TEXHHYECKAs
kepamuka. Heopranmueckoe ctekino. Kmaccudukanus cTEkoa MO Ha3HAYCHHIO W 00JIacTh
npumenenus. Cutauisl. ['padgut. Acbect. CBoiicTBa M 007aCTH IPUMEHEHHUS.

Kommosurmonnsie marepuansl  (KM). OOmias XxapakTepHCTHKa KOMITO3HIIMOHHBIX
MarepuasioB.  [ucnepcHo-ynpouennsie KM, crnoucteie KM,  BosmokHucteie  KM.
Kommo3urmonneie MaTepuanbl Ha METAUIMYECKOW M HemeTauimdeckod ocHoBe. CAII
(cricueHHBIC  AIOMUHHEBBIC TMOpOINKH). KepamMuueckue KOMITO3UIIMOHHBIE —MAaTepHaIbl.
['uOpuIHBIC KOMITO3UIIMOHHBIC MaTCPHAJIBI.

DKOHOMHYECKH 00OCHOBAaHHBIM BHIOOP MAaTEPUAJIOB JIJI1 KOHKPETHBIX IICIICH.

BrI100p KOHCTPYKIIMOHHBIX MAaTEPUAIOB JIJII KOHKPETHOI'O TEXHOJOTHUECKOro IpoIiecca.
Kpurepuu u anroputm BbIOOpa KOHCTPYKIIMOHHBIX MATEPUAIOB. DKOJOTHYECKHE AaCIIEKTHI
MaTepHaNIOBEICHUSI M 3AIUTHI METAJUIOB OT KOPPO3HH.

4. O0beM y4eOHOH JUCIHIIMHBI

Bunast yueOHoI paboThI B 3auetHpix | B akagem.
eIUHHIIAX Jqacax
Oo0mas TPyA0eMKOCTh TUCHHUIJIMHBI 10 Y4eOHOMY MJIAHY 3,0 108
AYAUTOPHBIE 3aHATHUSL: 1,33 48
Jlexru (JIek) 0,89 32
[Mpaktuyeckue 3ausatus ([13) 0,44 16
CamocrosiTesbHas padora (CP): 1,67 60
Buj koHTpoIs: 3a4eT / 3K3aMeH 0,0 3ayer

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIHMHBI
«Crangapruzanus u ceprupukanus» (b1.5.18)

1. Heab AMCHUIIMHBI. MPUOOpPETEHHE CTYACHTAMHM 3HAHUU MO OCHOBAM METPOJIOTHUH,
CTaHAPTHU3AIUH, CEPTUPUKAIIUU U YIIPABICHUS KA4ECTBOM.

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

Obnaoams cnenyromumu  o6mekyasTypabiMa  (OK), ob6menpodeccuonansasivu  (OIIK) u
npodeccuonanbHbiMu ([TK) KOMIeTeHITUAMIU

TOTOBHOCTBIO HCIOJIB30BaTh METOABl MOJEIUPOBAHUA TMPU TMPOTHO3UPOBAHUU H
ONTUMHU3ALMKN TEXHOJOTMYECKUX TMPOLECCOB U CBOMCTB MaTepHaliOB, CTaHIApPTH3aLUU U
ceprudukau MaTepuanos u nporeccos ([TK-3);

TOTOBHOCTBIO BBITIONHITh KOMIUIEKCHBIE HCCIEAOBAHUS WM HCIBITAHHUS TPU WU3YUCHHH
MaTepuajoB U W3JEIUM, BKIIOYAs CTaHIAApTHbIE U CepPTU(PUKAIMOHHBIE, MPOLECCOB HX
IPOM3BOICTBA, 00padoTku U Momudukanuu ([1K-5);

CHOCOOHOCTBIO HCMOJB30BaTh Ha MPOU3BOACTBE 3HAHHUA O TPAIUIUOHHBIX M HOBBIX
TEXHOJIOTHYECKHUX IMPOIecCaX M OIMepalusaX, HOPMATUBHBIX M METOJUYECKHX Marephaiax o
TEXHOJIOTMYECKON TMOJrOTOBKE IPOU3BOJACTBA, KAauyecTBE, CTAHIAPTU3ALUU U CcepTU(UKALUN
U3JICITUI 1 TIPOIIECCOB C DJIEMEHTaMU 3KoHOMHUYeckoro ananu3a ([1K-16);

3. KpaTkoe cogepskaHue JUCHUILINHBI

1. Beenenue
[Ipenmer metposioruu, cTanmapTuzanuu U ceprudukanuu. Kpatkue ncropudyeckue cBelEHUS.
3amaun 1 MECTO Kypca B MOATOTOBKE OakalaBpa TEXHHYECKHUX HAYK.

2. OCHOBBI METPOJIOTUH
MerTtponorus - Hayka 00 u3MepeHusx. Poib u 3HaYeHHEe H3MEPUTETHLHONW TEXHUKU U METPOJIOTUU
B TOBBIIIEHUM KauecTBa MpoAyKIuH. OCHOBHbIE TOHATHS B OOJAaCTH METPOJIOTHHU.
Knaccudpukanus msmepenuii. OcHOBHBIC (hHU3WUECKUE BEIMYMHBI, U3MEpSEMble B XUMHH U
XUMHYEeCKor TexHojoruu. CpencrBa W3MepeHM W UX BHUAbL. l[lorpemHoct u3MepeHUM.
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[IpaBoBbIE OCHOBBI METPOJIOTMYECKON JeATeAbHOCTH. (OTBETCTBEHHOCTh 3a HapyllIeHHUE
3aKOHOJATEIbCTBA IO  MeTpojoruu. l'ocymapcTBeHHas  MeTpoJiorMueckas — Ciryxoa.
MexnyHapoaHasi METPOJIOTHs.

3. Cranaaptuzanus
CymHOCTh CTaHIApTU3AMM M ee poilb B obecneueHHH d3(PPEKTUBHON XO03SHCTBEHHOU
nestenbHOCTH. OCHOBHBIE TOHSTHS M OINpeAeieHuss B o0jacTu cTaHAapTuiauuud. MeToJsl
cTaHgaptu3anuu. HopmaTtuBHbIE NOKYMEHTHI 1O cranfaptuzanuu. Cranpapruszauus B PO.
I'ocymapcrBennas cucrema crangaprusanuu (I'CC).
CranpapTusanus B pa3auuHbIx oonactsax. CTangapTusamys u sxojorus. CtaHaapTu3anus yCiyr.
CrangapTuzanys B XUMHUECKON MPOMBIIUIEHHOCTH. MexXIyHapoaHas CTaHAapTU3aLH.

4. OcHOBBI yNpaBiIeHUS Ka4ECTBOM
[lenu u 3agaun yrnpaBiaeHUs] KAYECTBOM B YCIOBHUSX PHIHOYHON SKOHOMHUKH. OCHOBHBIE TIOHATHUS
U OlpeleNeHuss B 00JacTH ympaBieHHs KauecTBOM. KadecTBO M KOHKYPEHTHOCIOCOOHOCTH
IPOAYKIIMH. DKOHOMUYECKHE MPOOIeMbl KauecTBa.
VYupasnenue kauectBoM B Poccuiickoit @enepanyn. KoHTposib kKauecTBa U €ro pa3sHOBUIHOCTH.
Bocemb mnpuHIMNOB MeHemMKMeHTa KauecTBa. CTaTHCTUYECKHME METONbI, HCIOJb3yeMble B
yIpaBJIEHUN KAueCTBOM. YIIpaBlieHHE KAayeCTBOM B XHUMHYECKOM IMPOMBIIUIEHHOCTH.
VYmpaBieHne KadecTBOM Ha MeXAyHapoAHOM ypoBHe. CraHiapTu3auus W yIpaBlIeHHE
Ka4eCTBOM.

5. Ceprudukanms
OcHoBHBIE 3amaun cepTuduKanuu, TepMHHbI M TOHATHSA. OOs3aTenpHas U JOOPOBOJIBbHAS
ceprudukamnus. Posb ceprudukaum B 00eCiedeHnH Ka4ecTBa MPOIYKIIUN U YCIIYT.
OcHoBHBIe TpUHLIUIBI cepTudukanuu. llopsmoxk W mpaBuia NpPOBENEHUS CepTUPHUKAIMN
npoaykuuu. Oprassl o ceptudukanuu npoaykiuu. Mceneitarensusie sadoparopun. CucteMsl U
cxeMbl ceptudukamuu. CucTeMa aKKpeIuTallMd MCIBITaTeNbHBIX Jlaboparopuil. 3Hak
COOTBETCTBHUSL.
[IpaBoBeie ocHOBBI cepTuduranuu B Poccun. Ceprudukanuss Ha MEXITyHApOIHOM YpOBHE.
Ceprudukanus cucteM odecrieueHns kKauecTBa. JKojoruueckas ceprudukamnus. Cepruduxanus
IPOAYKIMH B 00JaCTH XUMUYECKOH TEXHOJIOTHH.

4. O0beM y4eOHOH JUCIHIIMHBI

Bunast yueOHoI paboThI B 3auetHpix | B akagem.
eIMHHLIAX qacax
O0mas TPyA0eMKOCTh JMCHHMILJIMHBI 10 Y4eOHOMY IIAHY 2,0 72
AYIUTOpPHBIE 3aHATHUS: 0,89 32
Jlexrmn (JIek) 0,44 16
Ipaktuueckue 3ansarus (I13) 0,45 16
CamocrosiTesbHas padora (CP): 1,11 40
Buj koHTpoIs: 3a4eT / 3K3aMeH 0,0 3auer

AHHOTaNuA padoyeil MpPOrpaMmbl AUCHUNIMHBI
«Kommno3unuonubie matepuaini» (b1.5.19)

1. Heap AUCHUNIMHBI. 03HAKOMUTH CTYIACHTOB C OCHOBHBIMU THUIIAMH COBPEMEHHBIX
KOMIO3UITMOHHBIX MaTEPHUAJIOB, UX (PU3UKO-XUMUYECKUMHU CBOMCTBAMH U METOJIaMH TOJTy4EHUS,
MOKa3aTh NEPCIEKTUBHbBIE HAPABICHUS PAa3BUTHS KOMIIO3ULIMOHHBIX MaTEPHAJIOB.

2. B pe3yabTtare wu3yYyeHHs IUCHUIUVIMHBI O0y4YaluIWiicsi MO mporpamme
0akaJjiaBpUaTa J10JIKeH:

Obnaoams cnenyromumu oouiekynbTypusiMu (OK), oGmienpodeccuonansuasiMu (OITK)
u npodeccuonanpubiMu (ITK) koMIeTeHITUAMI:
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CIIOCOOHOCTBIO HCITOJIb30BaTh B MPO(EeCCHOHANBHON AEITeTbHOCTH 3HAHUS O MOAXOAax U
METOMaxX TOJIYYCHHUS PE3YJIbTaTOB B TEOPETHUECKUX M SKCIEPUMEHTAIBHBIX HCCIICIOBaHUSIX
(OIIK-2);

CIOCOOHOCTBIO ~ WCIIOJNB30BaTh  COBPEMEHHBIE  WH(GOPMAIIMOHHO-KOMMYHUKAIIMOHHBIC
TEXHOJIOTUH, TJI00ANbHbIC WH(POPMAIMOHHBIE PECYpChl B HAYYHO-HCCIICIOBATEIBCKONH |
pacUeTHO-aHAIUTUYECKON JeSITeIbHOCTH B 00JacTH MaTCpUAIOBECHUS W TEXHOJOTHH
marepuaion (I[1K-1);

CIOCOOHOCTBIO WCIIONIb30BaTh B HCCICNOBAHMAX M pacdyeTaX 3HaHUS O METoJax
UCCIIC/IOBAHMS, aHAJIN3a, JUATHOCTUKH M MOJICIIMPOBAHUS CBOMCTB BEIISCTB (MaTepHAIIOB),
(GU3NYECKUX M XUMHYECKUX IPOIECCcax, MPOTEKAIONINX B MaTepuayiaX MpH UX MOJTyYCHHH,
obpabortke u moaudukanuu (I1K-4);

CIOCOOHOCTBIO MPUMEHSAThH 3HAHUS 00 OCHOBHBIX THITaX COBPEMEHHBIX HEOPTaHUYECKHUX U
OpPraHUYeCKUX MAaTEpUaoB, TMPHUHIMIIAX BHIOOpPA MAaTEPHAJIOB [UIS 3aJaHHBIX YCIOBHU
JKCIUTyaTallid C YYEeTOM TpPEOOBAaHWH TEXHOJOTHYHOCTH, SKOHOMHYHOCTH, HAJIC)KHOCTH H
JOJITOBEYHOCTH, 9SKOJOTMYCCKMX IMOCIACACTBUH HMX MPUMEHEHHS TPH MPOCKTUPOBAHUH
BBICOKOTEXHOJIOTHYHBIX TporieccoB ([TK-11);

3Hamb.

- OCHOBHBIE THITHI KOMIIO3HIIMOHHBIX MaTePHAJIOB;

- (PU3HKO-XUMHUYECKUE OCHOBBI CO3/IaHUSI KOMITO3UIIMOHHBIX MAaTCPHAIIOB;

- OCHOBHBIC XapPaKTEPUCTHKH M CBOWCTBA KOMIIO3HIIMOHHBIX MAaTEPUAIIOB Pa3IMIHOTO
Ha3HAYCHUS,

ymemb:

- BBIOMPATh KOMITO3UITHOHHBIC MATEPUAIBI ISl KOHKPETHBIX IICTICH;

e1ademo.

HaBBIKAMU aHaJM3a HAYyYHO-TCXHHUYECKOW JIUTEPaTypbl B 00JaCTH KOMITO3HIIMOHHBIX
MaTepHalioB;

METOJaMU TPEICTABICHUS JIMTEPATYPHBIX M SKCICPUMEHTAIBHBIX CBEICHUH O
CBOWCTBAaX, METOAAX TOJYYCHHUS U OOJIACTSIX MPUMEHEHHs] HAaHOMAaTEPUAIOB U HAHOCTPYKTYP B
BUJIe pedeparoB, OTYETOB, JOKIAIO0B U MPE3CHTAIIHA.

3. Kpartkoe coep:kaHue U CHUIIAHBI

1. O0m1ast XapaKTepUCTHKA KOMITO3UIIMOHHBIX MaTepUasioB. B3anMoaelicTBUE MATPHIIBI U
HATTOJTHUTEIIS.

2. JlucnepcHO-yIpovYeHHbBIC, CIOUCTHIC, BOJIOKHUCTHIE KOMITO3UIIMOHHBIC MATCPHAIIBI.

3. Komno3uiimonHsie MaTepraibl HA METAJUTHYECKON M HEMETAITNIECKON OCHOBE.

4. CAII (crieueHHbIC QIFOMUHHUEBBIC TIOPOLIIKH).

5. Kepamuieckne KOMITO3UITMOHHBIE MaTEPHAIBI.

6. 'ubpuaHbIe KOMIIO3ULIMOHHBIE MaTEPHAIIBI.

7. HaHOoKOMITO3UTHI, UX 0COOCHHOCTH. OCHOBHBIE TUITBI HAHOKOMITO3UTOB,
MEPCICKTUBHBIX IS PAKTUYECKOTO MCIIOJB30BaHMS B HACTOSIIEE BPEMSI.

4. O0beM y4eOHOH JUCHHIIMHBI

Bunast yueOHoI paboThI B 3auetHpix | B akagem.
eIMHUIIAX Jacax
Oo0mas TPyA0eMKOCTh TUCHHUIJIMHBI 10 Y4eOHOMY MJIAHY 3,0 108
AYAUTOPHBIE 3aHATHUS: 0,89 32
Jlexrn (JIek) 0,44 16
IMpaktuueckue 3ansarus (I13) 0,45 16
CamocrosiTesbHas padora (CP): 2,11 76
Buja koHTposs: 3aueT / 3K3aMeH 0,0 3auer ¢
OLICHKOM
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4.4.2. JucuMNJIMHbI BADHATHBHOM YacTH (00s3aTeIbHbIE TUCIIUTLINHBI)

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIMHBI
Teopusi BeposiTHOCTeli 1 MaTemaTH4eckas cratuctuka (b1.B.O/1.1)

1. Heab auCHUNIMHBI - GOPMHUPOBAHUE Yy CTYACHTOB CHUCTEMbl OCHOBHBIX IMOHSITHI,
UCIOJB3YEMBIX JUISI IOCTPOECHMS BAaXHEMIIMX MaTEMaTUYECKUX MOAENeH, U  yMEHus
HCITOJIb30BAaTh MaTEMAaTUYECKHE METO/bI JIJIS1 OMMCAHUS PA3IUYHBIX IIPOLECCOB.

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

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

TOTOBHOCTBIO MPUMEHATH (DyHIIaMEHTaJIbHbIE MaTeMaTHUECKUE, €CTECTBEHHOHAYUHBIE U
oOrenHKeHepHbIe 3HaHUs B mpodeccronanbhoi aesrenpaoct (OITK-3);

3Hamy:

OCHOBBI TEOPHUH BEPOSATHOCTEN U MATEMATUYECKON CTaTUCTUKH,

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

OCHOBBI IPUMEHEHMS] MATEMAaTUYECKUX MOJIEIEH U METO/I0B.

ymemn:

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

HCIIOJIb30BAaTh MATEMAaTUUYECKUE MOHATUSA, METOAbl U MOJIEIH ISl ONIMCAHUS PA3IUYHBIX
IIPOLIECCOB;

BBISBIIATH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, JIEKAIME B OCHOBE KOHKPETHBIX
IIPOLIECCOB;

UCIOJIb30BaTh OCHOBHBIE METO/IbI CTATUCTUYECKOW 00pabOTKU JaHHBIX;

IIPUMEHSTh MATEMaTUYECKHE 3HAHUSI Ha MEXIUCLIUIUIMHAPHOM YPOBHE.

enadems:

OCHOBaMHU (hYHJAMEHTAIbHBIX MAaTEMaTHUYECKUX TEOPHH M HABBIKAMU HCIIOJIb30BAHUS
MaTeMaTU4YeCKOro arnrapara,

METOAAMHU CTaTUCTHUYECKONW 00pabOTKHU HHPOPMALIUH.

3. KpaTkoe coaep:xkaHue TUCHUTIUHBI

1. Teopus BepositHocTel. CiryyaiiHble BeJTHYMHBI U MX 3aKOHBI pacnpeieeHusl.

[Ipeamer teopum BeposTHOcTed. Ciydaiinbie cOOBITHS. [IpOTHBOMONIOKHBIE COOBITHS.
HezaBucumbie coObitug. OtHocuTenbHas dactoTa. Kiaccuyeckoe ¥ TeOMETpHUYECKOe
ONpENETICHUE BEPOSITHOCTH. OJIEMEHTApHAs TEOpUsl BEPOATHOCTEH. MeETOoabl BBIUMCICHUS
BeposTHOCTeH. IlpocTpaHcTBO  a1eMeHTapHBIX  coObiTuil. Kitaccuueckoe — ompexaeneHue
BEPOSTHOCTH.  AnreOpa  COOBITHH: TEOPEMBI O  BEPOSTHOCTH CYMMBI  COOBITHHA,
IPOTHBOIOJIOXKHBIX COOBITHH, CyMMa BEpPOATHOCTEH HECOBMECTHBIX COOBITHH, 00pa3yrouIux
MOJIHYIO TpynIy. AKCMOMAaTHYECKOE ONpEeAeIeHUE BEPOATHOCTH. CTaTUCTUYECKOE ONpPEIEICHUE
BEPOSATHOCTH. Y CIIOBHAsl BEPOSATHOCTb. TeopemMbl O BEPOATHOCTH NPOU3BEACHUS 3aBUCUMBIX U
He3aBUCUMBIX coObITHI. [lomHas BeposTHOCTB. [loBTOpHBIE McnbITanusa. Dopmyna beprymm.
JloxanpHas u uHTErpansHas reopemsl Myaspa-Jlamaca. @opmyia Ilyaccona.

[TonsiTue ciaydaitHOM BenWYWHBI. JIUCKpETHBIE M HENMPEPBIBHBIE CIy4YailHbIE BEIUYUHBI.
3aKkoH pacrpesiesieHus CilydyaifHo! BennyuHbl. OYHKIUS pacripeiesieHus, ee CBOMCTBa, rpaduxk.
[110THOCTH pacmpeneieHns HEMPEPHIBHON CITydailHONH BENWYHMHBI (IOTHOCTH BEPOSTHOCTH).
dopMmyna sl BEpPOSITHOCTH IIONMANAHUS HENPEPBIBHOM CIyd4alHOW BEJIIMYMHBI B JIAHHBIN
MHTEpPBaJl, BBIPAKEHHBIM Yepe3 IUIOTHOCTh BEPOSTHOCTH, F€OMETPUYECKHH CMBICT (OPMYIIBI.
bunomunanbHOe pacnpenenenue, pacnpeneneHue IlyaccoHa, paBHOMEpHOE pacIpeleieHUE,
HOPMAJIBHOE paclpeieleHue, IKCIIOHEHIINAIbHOE paclpeiesICHHE.
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2.MareMaTH4eCKasl CTATHCTHKA.

[Ipenmer mMaTtemarndeckoM  cTaTUCTHKH. (OCHOBHBIE 3aJadyd  MaTeMaTHYECKOM
cTaTucTUKU. Bpibopounslii Metoz. Cratucruyeckoe omnucanue. BpiObopku. I'mctorpamma u
nonurod yactor. Craructudeckas (dMmupuyeckas) (QYHKIHs pachpeieicHus. BoriOopouHbie
XapakTEepUCTHUKH M uX pacnpeaeneHus. CocrosrenbHble, 3PQPEKTHUBHBIC CMEIIEHHBIE H
HECMELICHHbIE OLICHKN MapaMeTpoB. CTaTHCTUYECKOE CpPEelHee, CTATHCTHYECKas TUCIEepPCUs U
CTaTHUCTUYECKOE CPEAHEE KBAAPATUYHOE KaK TOUEUHBIE OLIEHKN HEU3BECTHBIX: MaTEMaTH4YECKOIO
0’KMJIaHMSI, TUCIIEPCUH, CPEAHETrO KBAJIPAaTUYHOIO OTKJIOHEHUs. JlOBEpUTEIbHbIE MHTEPBAJIBI U
UHTEpBAJIbHBIE OIICHKH. JlOBEpUTENbHbBIE OICHKHM HEM3BECTHOM BEPOATHOCTU MO OOJBIINM
BbIOOpKaM. JloBepuTenbHas OlEeHKa MAaTEMAaTUYECKOTO OKUAAHUS TIPU HEU3BECTHON TUCIIEPCUHU.
JloBeputenbHash OLEHKAa CpEeIHEro KBaJIpaTUYHOTO OTKJIOHEHHsA. TOuHbIE BBIOOPOYHBIC
pactnpenenenus: Creiogenta (t- pacmpenenenune), ®dumepa-Cuenexopa (F-pacnpenencuue),
IInpcona (Xz-pacnpez[eneHHe). IIpoBepka CTaTUCTUYECKUX THUIIOTE3. MaTeMaTHu4eCKUue METO/bI
MIPOBEPKHU CTATUCTUYECKUX TUIIOTE3. DIEMEHTBI TEOPUH KOPPEIISILIIH.

4. O0beM y4eOHOH JUCHHILIMHBI

Bunast yueOHoI paboThI B 3auetHpix | B akagem.
eIMHUIIAX qacax
Oo0mas TPyA0eMKOCTh TUCHHUIJIMHBI 10 Y4eOHOMY MJIAHY 3,0 108
AYAUTOPHBIE 3aHATHUS: 1,33 48
Jlexru (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 JUCHHUIIMHBI
«IIpaBoBenenue» (b1.B.0/1.2)

1. Heap AUCHMILUIMHBI. OBJIAJEHUE OCHOBAMH TIPABOBHIX 3HAHUU U (QOpMHUpOBaHUE
MIPABOBOM KYJIbTYpPbl aKTUBHOTO, 3aKOHOMOCITYLITHOTO IPaKIaHIHA.

2. B pe3yabTtare wu3yYyeHHs IUCHMUIUIMHBI O0y4YaluIWiicsi MO mporpamme
0akaJjlaBpUaTa J10JIKeH:

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

CIIOCOOHOCTBIO HCTOJB30BaTh OCHOBBI TIPABOBBIX 3HAHWH B PpasNUYHBIX cdepax
nesrenpaocT (OK-4);

3HAmMb:

- OCHOBBI POCCHUHCKOHM TMPAaBOBOM CHUCTEMbI MU POCCHUUCKOIO 3aKOHOJATENILCTBA, OCHOBBI
opranm3ani ¥ (QYHKIUOHHPOBAHHUS CyAeOHBIX U HWHBIX MPABONPUMEHUTEIBHBIX U
IPaBOOXPAHUTENbHBIX OPTaHOB,;

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

- TIPaBOBbIE HOPMBI, PETYIHUPYIOIIME OTHOIICHHWE YeJIOBEKa K YEeIOBEKY, OOIIECTBY,
OKpYKalolleu cpee;

- IpaBa U 00S3aHHOCTH TPaKIaHUHA,

- OCHOBBI TPYJIOBOT'O 3aKOHOJATEILCTBA,

- OCHOBBI X035IMCTBEHHOT'O 1PaBa,

- OCHOBHBIE HaIIPaBJICHUSI aHTUKOPPYNIIMOHHOMN AesiTeTbHOCTH B PD;

ymemn:

- HCIIOJIb30BaTh ATUUECKHUE U IIPABOBHIE HOPMBI, PETYIUPYIOLIUE OTHOLICHHE YeIOBeKa K
YeloBeKy, OOIIEeCTBY, OKPYXAlOMIeH cpejie, HMCIOIb30BaTh MpaBa M CBOOOABI YElOBEKa U
rpakAaHUHA MIPU pa3paboTKe COLUATIbHBIX MPOEKTOB;
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- MCIOJIb30BaTh M COCTAaBJISITh HOPMATHUBHBIE U MPABOBBIE JOKYMEHTBI, OTHOCSILIUECS K
npodeccuoHaNbHOM AESITeTbHOCTH, MPEANPUHUMATh HEOOXOIMMbIE MEPhl K BOCCTAaHOBIICHUIO
HapYILIEHHBIX MPaB;

- peaqu30BbIBaTh MpaBa M CBOOOJABI YENOBEKAa W TpaXIaHMHA B PA3IMYHBIX cdepax
KU3HEACSITEIIbHOCTH;

81a0emsy.

- MpUEeMaMH, METOJaMU M HaBBIKAMH HCIOJb30BaHUSI MPABOBBIX 3HAHUN B Pa3IMUHbBIX
chepax eqaTenTbHOCTH,

- MpUEMaMH, METO/IaMU U HaBBIKAMH HCIIOIH30BAHUS 0053aHHOCTEH TpaXIaHrHA.

3. KpaTkoe coaep:kaHue TUCHUTIIUHBI

Ilonsatne m npusHaku rocynapcrsa. @opmbl rocyaapcrsa. DyHKIMM TIOCYIapCTBa.
[TonsTne n npusHaku npaBa. OCHOBHBIE MTPABOBBIE CUCTEMBI COBPEMEHHOCTH. [loHsATHE M BUIBI
HMCTOYHHMKOB MpaBa. OmnpeneneHue 3aKOHAa M IMOA3AKOHHBIX aKTOB. JlelicTBHME HOPMAaTHBHBIX
IIPABOBBIX aKTOB BO BpeMeHU. OOpaTHas cuia 3akoHa. [loHsATHE MPaBOBBIX HOPM, X CTPYKTYpa.
Cucrema mpaBa. YactHoe um myOiaudHOe mpaBo. MaTepuanbHOE W IMPOLECCYaTbHOE MPABO.
[IpaBooTHOIIEHNE: OOBEKT, CYOBEKT U COJEpKAaHUE TTPaBOOTHOIIECHUH. FOpuanieckue (hakThl.

Koncturynusa — ocnoBHoi 3akon Poccuiickoit denepanuu. denepatuBHOE YCTPONUCTBO
P®. Cucrema rocynapCTBEHHBIX OpPraHOB M NPUHIMN paszjaeieHus Biacteil B P®D. Ilonsarue
rpaxnancTBa. llpusHanme, CcOONIOJCHME, 3allMTa PABHBIX MPaB KEHIIMH U MYXYHH Kak
OCHOBHasl 003aHHOCTb TOCY1apCTBa.

[TonaTue u mpeaMeT aAMUHHUCTpATUBHOrO mpaBa. O0mas xapaktepuctuka Kogekca PD
00 aAMMHHUCTPATUBHBIX NMPABOHAPYIIEHUAX. AIMUHUCTPATUBHbIE MPABOHAPYILIECHUS: OHITHE U
MPU3HAKU. AJIMUHUCTPATUBHASI OTBETCTBEHHOCTh: MOHITHE U NMPUHLUIILL. [loHsATHE, IPU3HAKY U
BU/JIbl AIMUHUCTPATUBHBIX HaKa3aHUU.

[lonsiTue W TpeaMeT YroJoBHOTO TMpaBa. YTOJOBHAas OTBETCTBEHHOCTb. IIOHATHE,
OCHOBaHME BO3HMKHOBeHHMs. lloHsaTme mpecTymneHusa: npusHakd, cTpykrypa. Cocras
npecrymienus. Coydactue B mpecTymieHud. OOCTOSTENbCTBA, MCKIIOYAIONIUE MPECTYIMHOCTh
nessHus. IloHsThe, menmm W BHUABI HaKa3aHWM. YTOJOBHAas OTBETCTBEHHOCTh 3a COBEPIICHHUE
MPECTYIUIEHUH. YCIOBHOE OCYXKJICHHE, OCBOOOXKIEHHE OT YroJIOBHOW OTBETCTBEHHOCTH.
[IpenMeT ¥ O0OBEKT KPUMHHAIUCTHUKU. MeToasl M 3afaud KpUMHUHAIUCTUKHU. [loHsATue
KpuMUHaIUCTHYeCKo — uaeHTu(ukanmuu. OOBEKTBI HW  BUABl  KPUMHHAIUCTHYCCKON
uaentuduxanmu. Kpumunanucruyeckas Texnuka. KpumuHanuctTuueckast TAKTHKA.

DKOJIOTHYECKOE MPaBO: MOHATUE, NMPEAMET METOJ U UCTOYHUKH HKOJOTUYECKOTO MpaBa
P®. Tlonstue, BUABI U CTPYKTypa KOJOTHYECKUX MPABOHAPYUIEHUM, OTBETCTBEHHOCTh 32 MX
COBEpILICHHUE.

[Tonstue nndopmanuu. OTBETCTBEHHOCTh 3a HapylIEHHWE 3aKOHOAATEIbCTBA O 3aIIUTE
uHpopmanuu. [ocymapcTBeHHass TaliHa: TIOHATHE, 3alllUTa, TIPABOBOE PETYIUPOBAHUE
rOCYJIapCTBEHHOM, ciy)xeOHOW W wuHOM wuHpopmanuu. KondbuneHnnuanbHas wuHPOpMAIUS:
MOHSTUE, BUBI U 3aIIUTA. 3allUTa IEPCOHANBHBIX JAHHBIX IPaKJaHUHA.

[lonsiTve, mnpeaMeTr ©W METOA TIpaXKJAHCKOro mpasa. I[loHsATHE TrpakIaHCKOro
npaBoOOTHOIIeHHsS, ero  crnenuduka. CTpykTypa  TpaXJaHCKOTO  IPABOOTHOIICHHS.
[IpaBoseeciocOOHOCTh CYOBEKTOB TPAXKIAHCKOTO MPABOOTHOIIEHUA. [ paxkaaHe Kak CyOBbEKTHI
rpakaaHckoro npasa. GU3nYecKue U I0PUANYECKUE JIHUIA: TIOHATHE, TIPU3HAKH, KIaccuHuKaIus.
Opunnueckne ¢aktel. IIpaBo coOctBeHHOocTH. [loHATHE aBTOpckoro mpaBa. IloHsaTHe
nareHTHOro npana. [lonsTue WHTEIwIeKTyanbHOU cobcTBeHHOCTH (MC) M UCKIIIOYHTETHHOTO
npaBa. Knaccudukanus MC. Cucrema mpaBoBOi OXpaHbl WHTEIUICKTYyaJIbHOW COOCTBEHHOCTH,
ABTOPCKHUX U MaTEHTHBIX IPAB.

[Toustne xo03sficTBeHHOr0 (MPEANMPHHUMATEIILCKOr0) TpaBa. [IpeaMeT X03sSHCTBEHHOTO
(mpeanpuHUMATENBCKOTO0) TpaBa, MPHU3HAKH, METOJbI MPABOBOTO peryiaupoBaHus. [loHsTHE
XO3SIICTBEHHOM M PEANPUHUMATEIBCKOU €SI TETIbHOCTH.
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[IpaBoBOE peryiarpoBaHHE CEMEWHBIX OTHOUICHUH. 3aKiIIOueHHe U MpeKpalleHne Opaka.
[IpaBa u 00s13aHHOCTH ponuTened u nerei. AnmumeHnTsl. DopMbI BOCTIUTaHUS JETEH, OCTABIIUXCS
0e3 MomneyeHust pOJUTEICH.

[Ipenmer u Meton TpyAoOBOro Impasa. TpylnoBOW JOTOBOpP: TOHATHE, CTOPOHBI,
conepxanue. Pabouee Bpems. Bpemst otnpixa. TpynoBsie criopsl. JucnumuimHa Tpyaa.

[Tousitue m ucroxku koppynuuu. HopmaruBHOe ompexneneHue koppynuuu. [IpuamHbl
pacnipoctpaneHust koppyniuu. Hakasyemble u HeHakasyemble (GopMbl Koppynuuu. CKpBITBIE
(matentHbie) (opmbl KoOppymimu. DopMbl KOPPYHIHMU-TIpECTyIUICHHsI. DOPMBI  KOPPYIIUH-
npoctynka. @OpMbl MOJUTHUECKOW Koppynuuu. HopMaTHBHBIC MpaBOBbIE akThl B cdepe
npotuBoecTBUs  Koppynuuu. DenepanpHbiidi  3akoH oT  25.12.2008 Ne 273P3 «O
IIPOTUBOAECUCTBUY KOPPYIILIUU».

4. O0beM y4eOHOH JUCIHIIMHBI

Bunbr yue6HOM paboThI B 3ayerHBIX B akazmem.
CANHUIIax qacax
Oo6masi TpyA0eMKOCTh JUCIHHILJIMHBI IO Y4e0HOMY IJIaHy 3,0 108
AYIUTOpPHBbIE 3aHATHUS: 0,89 32
Jlexrmn (JIek) 0,45 16
Ipaktuueckue 3ansarus (I13) 0,44 16
CamocrosiTesbHas padora (CP): 2,11 76
Buj koHTpoIs: 3a4eT / 3K3aMeH 0,0 3auer

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIMHBI
«JlaGopaTopusbie pa6oTsl o oprannyeckoii xumun» (61.B.0/1.3)

1. Heab AMCUMIVIMHBI — OPUOOpPETEHHE CTYIEHTaMU OCHOBHBIX IPHUEMOB CHHTE3a
OpPTaHMYECKUX BEIICCTB.

2. B pe3yabrare wu3ydyeHHs JAUCHUILVIMHBI OOy4YawIIMiicsi MO Tmporpamme
0akajaBpHUaTa q0JIKEH:

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

CIIOCOOHOCTBIO HCIOJIB30BaTh B HCCIEJOBAHMSIX W pacyeTax 3HAHHUA O METoAax
UCCIIC/IOBAHMS, aHAJIN3a, JUATHOCTUKH M MOJICIIMPOBAHUS CBOMCTB BEIISCTB (MaTepHAIIOB),
buznyecKux M XMMHUYECKHUX Ipoleccax, MPOTEKAIIUX B MaTepHalax IpHU HX IMOJy4YEHHUH,
obpabortke u moaudukanuu (I1K-4);

CIOCOOHOCTBIO MPUMEHSITh 3HAHUSI 00 OCHOBHBIX THUIAX COBPEMEHHBIX HEOPTraHUYECKHUX
U OpraHMYeCKUX MaTepuasoB, MPUHIMIAX BHIOOpPAa MaTepUANOB Ui 3aJaHHBIX YCIOBUUN
JKCITyaTalldd C y4eToOM TpeOOBaHUI TEXHOJOTMYHOCTH, HKOHOMUYHOCTH, HAJEKHOCTH U
JOJITOBEYHOCTH, OKOJOTMYECKUX IMOCIEACTBHI WX TPUMEHEHUS TMpPH MPOSKTUPOBAHUU
BBICOKOTEXHOIOTHYHBIX TporieccoB ([TK-11);

3Hamy:

- TEXHUKY 0€3011acCHOCTH B J1a00OpaTOpUU OpraHUYECKON XHUMUH,

— MPUHIUIBI 0€30MaCHOTO OOpAIEHUS C OPraHUIECKUMU COSAMHCHHSIMH;

— METO/bI ¥ BUJbI XpoMaTorpapuu Ajs ONpeaeTeHHs COCTaBa peakKIIMOHHOW CMeCH;

— TEOpPEeTHYECKHE OCHOBBI CIIOCOOOB BBIJCNICHUS, OYUCTKM U HIECHTU(UKALNN
OpPTaHMYECKUX BEIICCTB;

- SKCIEpPUMEHTAIbHbIE METOJbl MPOBEACHNUS OPraHUYECKUX peaklUi, MPOTEKAIOMHUX IO
Pa3TUYHBIM MEXaHU3MaM;

- OCHOBHbIE OO0IIME€ METOIWKH B3aUMHOW TpaHCHOPMALUU KIJIACCOB OPTraHUYECKHUX
COEMHEHUM.

ymemsy:
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- NPUMEHATh TEOPETHUYECKUE 3HAHUSA U DKCIEPUMEHTAIbHBIE METOAbl HCCIIEIOBAHMS
OpraHMYECKON XMMUU NPU PelIeHUH MPopeCCHOHANbHBIX 3a/1a4;

- chopmynupoBaTh mpobaeMy U 00OCHOBATH BHIOOP MPHOOPOB U IKCIEPUMEHTAIBHBIX
METO/I0B UCCIIENOBAHUs, IOCTABUTh LIEJIU U 3aJa4l 1 HAMETUTh IIyTH UX JOCTUKEHUS;

- CHHTE€3UPOBATh COCTMHEHHUS 110 MPEAJIOKEHHON METOIUKE;

- IPOBECTH BBIJICIICHUE U OYUCTKY CUHTE3UPOBAHHBIX BEIIECTB HA OCHOBE TEOPETUUECKUX
3HAHUU MO0 OPraHUYECKON XUMUH;

- BBIOMPAThH PALIMOHAIBHBIN CIIOCOO BBIJIETICHHS U OUUCTKH OPraHUYeCKOro COeTUHEHUS,

— MPENCTaBIATh JaHHBIE JJA0OPATOPHOTO MCCIEAOBAHUS B BUJE TPAMOTHO O(OPMIICHHBIX
METO/IVK;

- TOPOBOJAUTH aHAJIU3 M KPUTHUUYECKU OIEHUBATH IOJYYEHHBIE HKCIIEPUMEHTAIbHbBIE
JlaHHBIE, 00001aTh U JeNIaTh 000CHOBAHHBIC BHIBOBI HA 0a3e MPOBEAEHHBIX OMBITOB;

- BBIOpATh CI0CO0 MICHTU(PUKAIIMU OPTAHUYECKOTO COSTMHCHUS;

enadems:

KOMILIEKCOM COBPEMEHHBIX 3KCIEPUMEHTAIbHBIX METOJO0B OPraHMYECKOM XUMHUU IS
peuIeHuss KOHKPETHBIX MCCIIEI0BATEIbCKHUX 3a/1a4,;

- BKCMEPUMEHTAIBHBIMU METOJJAMHU MTPOBEACHUSI OPTaHUYECKUX CUHTE30B;

— OCHOBHBIMH METOJIaMH HJICHTU(UKAIIUYA OPTaHUYECKUX COCTUHEHHUI;

— npuemMamMu 00pabOTKU U BbIAEIEHUS CHUHTE3UPOBAHHBIX BEIIECTB;

— 3HAHUAMHM OCHOBHBIX 3aKOHOB OpPraHUYeCKOW XHUMHH Uil COJepKaTelbHOU—
MHTEPIPETALNH MOTY4YEHHBIX SKCIEPUMEHTAIBHBIX PE3YJIbTATOB.

3. KpaTkoe coaep:kaHue TUCHUTIUHBI

besomacHbie mpuemsl U paBuiia padoThl B Ta00OPATOPHH OPraHUIECKONW XHUMHH.

O6mme meTtonbl paboTel B JabopaTopum opraHuueckor xumuu. Ilocynma, Hambosee dvacto
npuMeHsiemas B Jaboparopun. Harpeanme. Oxnaxnenue. IlepememmBanue. MeToas
UACHTU(DUKAIIMY U OYUCTKU OpraHMYecKHUX BeulecTB. MneHTu(ukanus opraHu4eckiux BEIIeCTB
HIOCPEACTBOM  pa3nuuHbiXx BHAOB xpomatorpadpum (TCX, xpomarorpapuss Ha Oymare,
noHooOMeHHast xpomarorpadus, BDIKX), Temmeparypsl 1iaBicHHsS U pedpaKTOMETPHH.
MeToap! crieKTpaTbHON UIEHTH(PHUKALINN OPTaHUUECKUX COCTUHECHUH.

[enn u 3amaum 3KCnepHUMEHTa B OPraHUYECKOM CHHTE3€. TeopeTHd4ecKue OCHOBBI
nporiecca. BwuiObop ycnoBmii peaknmu. Pacuer cuHTe3a. OOmue mnpaBwia TOATOTOBKH U
MpoBeICHUS CUHTe3a. TexHuka Oe3omacHocTu. [Ipubop mays nmpoBeneHus cuHrtesa. [IpoBenenue
onbiTa. KoHTposib 3a Xxonom peakuuu. Boigenenuwe, ounuctka u aHanu3 npoaykra. CHHTE3bI
BEILECTB PA3JIMYHBIX KJIACCOB OpPraHUYECKUX coequHeHui. [IpoBeneHne sKcrepuMEHTaIbHBIX
METO/IOB UCCIIEIOBAHUS PEAKIIHIA.

[IpoBenenue peakiuii, MPOTEKAIOIIUX IO MEXAHU3MaM:
- HyKJI€O(DUITBFHOTO 3aMEIIEHHUs] — CHHTE3 TaJIOTeHAIKAHOB;
- HYKJICOQUIBHOTO MPUCOECTUHEHUSI — CUHTE3 CJIOXKHBIX 3(pUpPOB KapOOHOBBIX KHUCIOT, aMUJIOB
KapOOHOBBIX KHCJIOT, a30TCOACPIKAIIUX aTbJACTUIIOB U KETOHOB;
- 2IeKTpodUIBHOIO 3aMEUIeHHs] B AapOMaTHYecKOM psAay — peaklud HUTPOBaHUA,
OpoMHUpOBaHUs, CYTb(PUPOBAHUS,
- peakuuil AMa30TUPOBAHUS U A30COUETAHUSA;
- peakuuii okuciaeHus (cuHTe3 aieroHa, 1,4-06H30XWHOHA, OCH30WHOW KHCIIOTHI) U
BOCCTaHOBJICHUS.

4. O0beM y4eOHOH JUCHHUILIMHBI

Bunpr yue6HO# paboThI B 3aueTHBIX B akanmem.
CAUHHAILIaX gacax
Oo6mas TpyA0eMKOCTh TUCHHILJIMHBI 10 Y4e0HOMY IJIaHy 2,0 72
AYIUTOpPHBIE 3aHATHUS: 0,89 32

Jlexiuu (JIek)

[Mpaktuyeckue 3ausatus ([13)
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JlaGopaTtopust 0,89 32

CamocrosiTesbHas padora (CP): 1,11 40

Buj koHTpoIs: 3aueT / IK3aMeH 0,0 3auver

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIMHBI
«Haueprarteannas reomerpusi» (b1.B.0O/1.4)

1. Heap AMCHUIVIMHBI. HW300paK€HHE aOCTPAKTHBIX MPOCTPAHCTBEHHBIX MOJICIICH,
COCTOALINX U3 KOMOMHAIMI MPOCTEHIITNX T€OMETPUUECKUX (DOPM U MX MPOEKIIMH Ha TUIOCKOCTH,
1 00paTHO MO M300paKEHUIO Ha TIIOCKOCTH MPECTABIATE 33JIaHHYI0 (DOpMY B IPOCTpPaHCTBE.

2. B pe3yabraTre wu3y4YeHUs] IMCHUILVIMHBI oOy4damwummiicds 1o mNporpamme
0akaJiaBpUaTa J10JIKeH:

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

TOTOBHOCTBIO MPUMEHATh (DyHIaMEHTaJIbHbIE MaTeMaTHUECKUE, €CTECTBEHHOHAYUHBIE U
oOrenHKeHepHbIe 3HaHus B mpodeccruonanbhoi aesrenpaoct (OITK-3);

CIIOCOOHOCTBIO COYETaTh TEOPHIO U MPAKTUKY JJIs pelieHus: nHxeHepHbIX 3amad (OIK-
4);

TOTOBHOCTBIO UCIIOJIHATH OCHOBHBIE TPEOOBaHMS JAEIONPOU3BOICTBA MPUMEHUTEIBHO K
3alUCAM U MPOTOKOJIaM; 0OPMIISTH MPOEKTHYI0O U pabOuyr0 TEXHUYECKYIO JOKYMEHTAIUIO B
COOTBETCTBUH ¢ HOpMaTuBHBIMU JokymeHTamu (I[1K-8);

CIIOCOOHOCTBIO  HCHONB30BaTh B  NPO(ECCHOHAIbHOW  JAEATEIbHOCTH  OCHOBBI
IPOCKTHUPOBAHUS TEXHOJOTHYECKUX TPOLIECCOB, Pa3pabOTKU TEXHOJIOTMYECKON JOKYMEHTAIUH,
pacueToB M KOHCTPYMpOBaHHUS JeTajeil, B TOM 4HCIE C HCIOJIb30BAaHUEM CTaHIAPTHBIX
nporpammHubIx cpeacts ([TK-17);

3Hamy:

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

- IpaBUJIa U YCIOBHOCTHU IPU BHIIIOJTHEHUH YEPTEKEH;

- BUJIbl CHMMETPUU TEOMETPUUYECKHX UTYD;

- BO3MOXXHOCTU IPUMEHEHHUSI METOJI0OB HauepTaTeIbHOU T€OMETPUH IS PellIeHUs
(U3UKO-XMMHYECKUX 33134,

ymMemby:

- BBITOJIHATD ¥ YUTATh YEPTEKH F€OMETPUUECKUX MOJIENIEH C y4eTOM JACHCTBYIOIIUX
CTaH/IapTOB;

enadems.

- Croco0amMu ¥ MprueMaMu U300paKEHUSI PEIMETOB Ha TUIOCKOCTH.

3. KpaTkoe coep:kaHue AU CHUIIUHBI

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
iockocTu. VX n300pakeHue Ha 31ope.

Moayas 2. [IpoentupoBanne reoMeTpuYecKux puryp.

N300pakeHne 3aJaHHBIX TPEXMEPHBIX (opM Ha TuiockocTd. Hanecenue gpopm Ha
iockocTd. M300paskeHue MojieNid Ha TP TUIOCKOCTH U Ha OJJHY IVIOCKOCTh 0 TEKCTOBOMY
OTHCAHMUIO.

Monayas 3. U3o0paxkenust npeameroB no 'OCT 2.305-2009.

[TocTpoeHne KOHMUECKUX CEUEHHH, pa3pe3oB, aHAIU3 CI0XKHOM (POPMBI 10 peaabHOI
mojenu. [Toctpoenue muHuiA epexoaa (JIMHUMA epeceueHus MOBEPXHOCTEH BpaICHHS).

4. O0beM y4eOHOH JUCHHUILIMHBI

Bunpr yue6HOM paboThI 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
Buja koHTpoOas: 3a4eT / 3K3aMeH 0,0 3auer ¢
OLICHKOM

AHHOTanus padoyeil NPOrpaMMbl JUCHHUILIMHBI
«ConuajbHble aceKkTbl HaHOTexHoJornu» (b1.B.0/1.5)

1. Heap AMCUMIUIMHBIL. TPHOOPETEHUE CTYIEHTAMU 3HAHUH B 0071aCTH OOILIECTBEHHOTO
3HAYCHUs] HAHOTEXHOJOTMH, €€ OTICNbHBIX pa3lelioB W Hamboliee SPKUX JOCTHKCHUH,
CTUMYJIMPOBaHHE HHTEpeca K OyIyliel CreuaibHOCTH.

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

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

CIIOCOOHOCTRIO K caMOoopraHu3aiuu u camooopazosanuto (OK-7);

CIIOCOOHOCTBIO OCYHIECTBIATh COOp MAHHBIX, M3y4aTb, AHAJIU3UPOBATh U 000OIIATH
HAYYHO-TEXHHYECKYI0  HMH(OpMAnMio TI0 TEMaTUKE  HWCCIEAOBaHUs, pa3paboTke u
UCIIOJIb30BAHUIO TEXHUYECKOW JIOKYMEHTAIlMH, OCHOBHBIM HOPMATHBHBIM JOKYMEHTaM IIO
BOMPOCAaM HWHTEIUICKTYIbHOW COOCTBEHHOCTH, TOJTrOTOBKE JOKYMEHTOB K ITaTEHTOBAHHMIO,
oopmiienuro Hoy-xay (I1K-2);

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

3HamMb.

- HamOoJyiee W3BECTHBIC THIBI HAHOMATEPUAIOB W HAHOCTPYKTYpP, HMX CTPOCHHE U
OCHOBHBIE CBOMCTBA;

- HanOolee ApKUE TOCTHXKEHUSI B 00J1aCTH HAHOTEXHOJIOTUU M XMMHUYECKON TEXHOJIOTUH
HaHOMAaTEePHUAJIOB,

- UMEIONIECsS Ha CErOAHSIIHUNA JIeHbh U BO3MOXHBIE B OyIylieM OOJaCTH MPUMEHEHUS
pa3IMYHBIX BUAOB HAHOCHCTEM U HAHOMATEPHAIOB B COLMAIBHO 3HAYMMBIX 00JIacTsIX;

ymemb.

- BHICTh BO3MOXXHOCTH TIPUMCHEHHUS HOBBIX HAHOMATE€pPHaJIOB W HAHOCHCTEM B
pa3IMYHBIX 00JaCTAX TEXHUKHA U MCTUIIMHBI,

— OpPUEHTHPOBATHCS B JIMTEPAType, MOCBSIICHHONH NPUMEHEHHIO HaHOMATEPUAIIOB W
HAHOTEXHOJIOTHH,

enadems:

- METO/IaMH TpPEJCTABJICHUS CBEJCHUA O CBOWCTBAaX, METOAAX IMOJYYCHUS M OOIACTSIX
NPUMEHEHHS HAHOMATEPHAJIOB M HAHOCTPYKTYP B BUE YCTHBIX JIOKJIAJIOB U TIPE3CHTALINH.

3. KpaTkoe comepikanue THCIUIIAHBI

1.BBenenue. lHcropust pa3BUTHST HAyKH O HaHOMAaTepuaiax W HAHOTEXHOJOTHH.
[IepcniekTBEI HAHOMATEPHUATIOB.

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

3.PazBuTHe METOI0B BU3yalIM3allMU M aHAJIN3a HAHOMATEPHAJIOB.

4 Opranu3zanus 1 GUHAHCHPOBAHHE HAYYHBIX MCCIICIOBaHUI. Beayiune By3bl 1 Hay4YHbIC
OpraHu3aliii B OO0JIaCTH HAHOTEXHOJIOTUM M HaHOMaTepuasioB. [Iporpammbl pa3BHTHS
HAHOTEXHOJIOTHY ¥ HAHOMATEPHUAJIOB.
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5.YraepoHble HAHOMATEPHUAJIbl - COBPEMEHHOE COCTOSIHHE U TIEPCIIEKTUBBI.

6. HaHOTeXHOJI0TrMM U HaHOMATEPHAJIbI B 3JICKTPOHUKE.

7 Hanomenuiuuna. HaHomaTepuanbl ais  CO3MaHUS  JICKAPCTBEHHBIX  CPEJICTB.
Hanomarepuaisl 1151 Tepanuu paka.

8. MarHuTHble HAHOMATEPUAIBI B IIPOMBIIIUICHHOCTH U B OBITY.

9. KonconuaupoBaHHble HAHOMATEPHAIIbI ISl TEXHUKU U CTPOUTEIHCTBA

10. CoBpemeHHBIE KOMIO3UIIMOHHBIE MATEPUATTBI 1 HAHOKOMITO3UTHI

11. HaHOTIOKPBITHUS C YHUKAJILHBIMU CBOMCTBAMHU

12. Hanomarepuassl AJs peeHus 3KOJIOrHYECKUX IpoOIeM.

4. O0beM y4eOHOH JUCIHIIMHBI

Bunbr yueOHOM paboThI B 3ayerHBIX B akazmem.
CANHUIIax qacax
Oo6mas TpyA0eMKOCTh TUCHHILJIMHBI 0 Y4e0HOMY IJIaHy 3,0 108
AYIUTOpPHBIE 3aHATHUS: 1,33 48
Jlexrn (JIek) 0,89 32
IMpaktuueckue 3ansarus (I13) 0,44 16
CamocrosiTesbHas padora (CP): 1,67 60
Buja koHTpoas: 3aueT / 3K3aMeH 0,0 3auer ¢
OLICHKOM

AHHOTan U padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«JlomosinuTeIbHBbIE J1aBbl pusukn» (b1.B.0/1.6)

1. Ileap AMCHMIIMHBI — TIPUOOPETEHUE CTYACHTAMH 3HAHHWM MO OCHOBHBIM pa3jciiam
(GHU3MKKM U YMEHUIO IPUMEHSITh X B IPYTHX €CTCCTBEHHOHAYUYHBIX AUCIMIUIAHAX.

2. B pe3yiabTare u3yYeHHs JHCHMILIAHBI O0YYalIIMiici 1O mNporpamMme
0akaJiaBpUaTa J10JIKeH:

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

TOTOBHOCTBIO MPUMEHSTH (hyHIaMEHTAIbHBIE MAaTEMATHIECKUE, €CTECTBCHHOHAYYHbIE U
oOrenHKeHepHbIe 3HaHUs B Mpodeccruonanbhoi aesrenproct (OITK-3);

CMOCOOHOCTBIO HCIIONIb30BaTh B HCCICAOBAHHMSIX M pacyeTax 3HaHHUA O METOAax
UCCIIe/IOBaHMs, aHAIM3a, JIMAarHOCTUKU W MOJCIMPOBAHUS CBOWCTB BEIIECCTB (MaTepHasoB),
GU3MUECKUX M XMMHYECKUX MpOIECccax, MPOTEKAIOIMINX B MaTepHajgaXx MPH HX IOJyIeHHH,
obpabotke u moaudukanuu (I1K-4);

3HAMY:

- (usuyeckue OCHOBBI KBAHTOBOW CTAaTUCTHKH (HMCXOJHBIC <«0a30BbIE» IMOJIOKEHHUS,
OCHOBHBIC KBAHTOBBIC CTATUCTHUYCCKUE PACIIPEICIICHUS);

- DJEMEHTBl 30HHOW TEOPUM TPU TPAKTOBKE PpA3JIMYHBIX CBOWCTB METAJLIOB,
JIMBJIEKTPUKOB M TIOJTYIIPOBOTHHKOB;

- 0a3zoBble (DU3MYECKUE TOHATHS O KBAHTOBBIX TEOPHUSAX TEIIOEMKOCTH (Ha mpuUMepe
KPUCTAJTUICCKUX TEN);

- 9jeMeHThl (pu3uKu TBEPAOro Teia (MCXOHBIC MOHATHS O KpUcTawiorpaduu, THmax
KPUCTAJUIMYECKUX  CTPYKTYp;  CBEACHHUS O  SIBICHAM W  KBAaHTOBOW  TPAaKTOBKE
CBEPXIPOBOAMMOCTH).

ymemy:

- TOpPUMCHATh WCXONAHBbIE (u3nyeckue (TEOpeTHYECKHE) 3HAHHS MpPU  PEIICHUN
npohecCHOHANBLHBIX 3a]1ad,;

- IPOBOJIMTH OICHOYHBIC PACYEThI U OCYIIECTBIATh (Ha Ka4eCTBEHHOM YPOBHE) aHAJHU3,
HaOJIFOJaEMBIX SIBJICHHH.

e1a0emo.
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- HaBBIKAMU OOOCHOBAHUSI CBOUX CYKIEHUH, YTO CIOCOOCTBYET MPaBUIHBHOMY BBIOOPY
METOAMKHU ITPOBOJIUMOIO CTYI€HTOM HCCIIEA0BAHUS.

3. KpaTkoe coaep:kaHue TUCHUTIUHBI

1. DieMeHTHI KBAHTOBOM CTATUCTHKH.

DneMeHTbl KBaHTOBOM cratucTuku. KBaHTOBasg cucTtemMa M3 OJMHAKOBBIX YaCTHIL.
[IpyHIMIT TOXKAECTBEHHOCTH OJWHAKOBBIX 4YacTUL. CHUMMETpPUYHBIE M HECHUMMETPUYHBIC
BOJIHOBbIC (DYHKIIMU, OIHUCHIBAIONINE COCTOSHUS TOXKICCTBEHHBIX MHUKPOYACTHUIl. BO30HBI H
dbepmuonsl. [Tpuamun I[Taynu. KBanToBbie cratuctuueckue pacnpeaenenus boze-DiHimTeiiHa u
®depmu- Jlupaka. BeIposkIeHHBII 37IEKTPOHHBIN T'a3 B KPUCTAIAX (METAJLIBI).

2. Metajuibl, ANIJIEKTPUKH U MOJYNPOBOJIHUKH € TOYKH 3pEHHUS 30HHOW TEOPHH.

OHeprerudeckue 30HBL cratuctuka @Pepmu-/lupaka, sHeprus depmu. DNEKTpPOH B
MEePUOIMYECKOM T0JIe KprcTaiia: A (GEeKTHBHAS Macca JIEKTPOHa.

3. DyieMeHThI (PU3UKHU TBEPIOIO TeJA.

dusuka TBEépmoro Tteina (DTT): ompemencHue, CBSI3b C APYTHMH AMCHUIUIMHAMH,
00BEKTHI U3YYCHHUSI, KPYT pemraeMbix 3anad. CBs3b ¢ KpucTauiorpadueid, KpucTautopu3nKon u
kpuctauioxumueil. KongeHcupoBanHoe coctostHue. [logxom K onuMcaHuio TBEPABIX Tedl.
Crpykrypa kpuctaimoB. CumMerpuss u  (GU3HYECKHE CBOWCTBA KPHUCTAUIOB. THIIBI
KPHUCTAJUTMYECKUX CTPYKTyp (oOmias xapaktepuctika). [IMOTHbIe yMakoBKH: KyOudeckas
rekcaroHanbHas (Ha KadecTBEHHOM YypoBHe). I[ToHsATHE O CBepXMpoBOAUMOCTH (KBAaHTOBBIC
IPE/ICTABICHUS HA KAYECTBEHHOM YPOBHE).

4. O0beM y4eOHOH JUCHHUILIMHBI

Bunbr yue6HOM paboThI B 3aderHBIX B akazmem.
eIUHUIIaX gacax
Oo6mas TpyA0eMKOCTh TUCHHILJIMHBI IO Y4e0HOMY IJIaHy 3,0 108
AYAUTOPHBIE 3aHATHUS: 0,89 32
Jlexiuu (JIek) 0,44 16
[Mpaktuyeckue 3ausatus ([13) 0,45 16
CamocrosiTesbHas padora (CP): 1,11 40
Buj KoHTpoIs: 3a4eT / 3K3aMeH 1,0 IK3aMeH
(36)

AHHOTanus padoyeil NPOrpaMMbl JUCHHUILIMHBI
«AHAJUTHYECKAA XUMHUS U QU3NKO-XUMHYeCKHe MeToabl anaau3a» (b1.B.0/1.7)

1. lleanb AUCHMIJIMHBI. TPUOOPETEHUE 00YUAIOIIIMMUCS 3HAHUI 10 OCHOBHBIM TPYIIIaM
METOZIOB XUMHUYECKOTO aHaiu3a, Hanbojee MIUPOKO MPUMEHSIEMBIX B IPOMBIIUICHHOCTH H
UCCIIEIOBATEIbCKON paboTe, a Tak)Ke KOMIICTCHIMI, HEOOXOJMMbBIX XUMHKAM-TEXHOJIOTAaM BCEX
CTHEIUATBHOCTEH ISl pEIIeHUs] KOHKPETHBIX 3371a4 XUMHUYECKOTO aHAIIN3A.

2. B pe3yabraTe wu3y4YeHUsi IUCHUILUIMHBI OOydawImiics 10 mporpaMmme
0akaJjiaBpUaTa J0JIKeH:

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

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

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

3Hamb.

OCHOBHBIC TIOHSTHS, TCPMHUHBI, METOJBI U MPHUEMbI Ka4ECTBEHHOIO M KOJUYECTBEHHOTO
XUMHYECKOTO aHajiu3a, TEOPHI0 XHUMHYECKHMX H (U3UKO-XUMHUYECKUX METOJOB aHaju3a,
IPUHIUIB paOOTHl OCHOBHBIX MPUOOPOB B PU3UKO-XMMUYECKHX METO/1aX;

ymemb:
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MPUMEHSITh IPUOOPETEHHBIE MTPAKTUICCKIE HABBIKU B MPOPECCHOHATBHON NEATEIILHOCTH
JUISl pELICHNs KOHKPETHBIX 3a/1a4; BIAJAECTh. NOHMMAaHUEM LEJI€H M aJITOPUTMOB XMMHYECKOTO
aHaJIN3a, CII0CO0aMU PEIIeHUS] aHATUTUYECKUX 3a/1a4, OLIEHKONH BO3MOXKHOCTEH Ka)XI0T0 METO/Ia
aHaJIu3a, OCHOBAMHU METPOJIOTMYECKOW OLEHKH PEe3yJbTaTOB KOJIUYECTBEHHOIO XUMHUYECKOIO
aHaIn3a;

e1a0emo.

MOHMMAaHUEM IIeJied W alNTOPUTMOB XHMMHYECKOTO aHaliu3a, CIoco0aMu pelIeHUs
AQHAJIUTUYECKUX 3a/1ad, OLEHKOM BO3MOXXHOCTEH KaXJOro METOJAa aHalu3a, OCHOBaMU
METPOJIOTUUECKON OLEHKH Pe3yIbTaTOB KOJIMYECTBEHHOTO XMMUYECKOTO aHAJIN3a,

umemnv npedcmasnerue

0 ©IWHOM JIOTMKE XWMHYECKOr0 aHaau3a, O MHOTrooOpa3uu METOJOB XHMHYECKOTO
aHaJIM3a U 0 KOHTPOJIE KAaYECTBA PE3YJIbTATOB KOJUYECTBEHHOIO XUMUYECKOTO aHAIN3A.

3. KpaTkoe coaep:xkaHue TUCHUTIUHBI

Beencuue. Ilonstue 00 ananutuueckoit xumum (AX) Kak O CHCTeME 3HaAHMI,
MO3BOJISIIOIIEH YCTAHOBUTH KAYECTBEHHBIM M KOJIMYECTBEHHBIM COCTaB BellecTBa. 3agaun AX.
AHaTUTUYECKWA CUTHAT KaK HOCHUTENh Ka4yeCTBEHHOW M KOJWYECTBEHHOW HHoOpMamuu 00
o0bekTe aHanuza. [loHsTHEe O mpobooTOope M mpobomoaroroBke. OCHOBHBIE TpeOOBaHMS,
NPEABSBISIEMBIE K METOJAM XHMHYECKOTO AaHaJIN3a. Y CIIOBHS BBIIIOJIHEHUS OIPEACICHHM.
AHanutrueckas (hopma, aHATUTUIECKHE MPU3HAKU. AHATMTUYECKHE KIACCU(PUKAIUN KaTHOHOB
Y aHUOHOB.

Cucrematnueckuii u JpoOHBIH aHanmmu3. CoBpeMEHHBIE METONbI HICHTU(UKALINN
3JIEMEHTOB M COeIMHEHNI. OpraHn4eCcKrne aHaJTUTUIECKNE PEAreHThl B aHAJIN3€ HEOPTAHUYECKUX
BelecTB. PaBHOBeCHs B aHAIUTUYECKUX T'OMOI€HHBIX M Te€TEepOreHHbIX cucremax. OCHOBHbIE
TUIBI peakiuii, mpuMeHseMbix B AX (KHCIIOTHO-OCHOBHOE B3aWMOJICHCTBHE, OKHCIICHHUE-
BOCCTaHOBJICHHE, KOMILIEKCOOOpa3zoBanue, ocaxaeHue). Onucanne paBHOBECHS aHATUTHUECKUX
peaKIuii ¢ MOMOIIBI0O KOHCTAHT PaBHOBECHs. YUeT MOOOYHBIX PEaKIUil ¢ MOMOIIBIO ammapara
YCIIOBHBIX KOHCTaHT paBHOBecus. lCronb30BaHHME YCIOBHBIX KOHCTAHT pPaBHOBECUS JiA
ONTUMU3ALMY AHATUTUYECKUX PEAKIHM M MPAKTUYECKUX YCIOBHM MX BBINTOIHEHUSA. OCHOBBI
METO/IOB KOJMYECTBEHHOTO XHWMHUYECKOrOo aHaiau3a. MeToJbl KOJIMYECTBEHHOTO aHaju3a.
TpebGoBanusi, npeabsBIsIEMble K XUMHUYECKUM PEAKIUSAM, HCIOJIb3YEMBIM B XHUMHYECKOM
aHaju3e. OTambl KOJIMYECTBEHHOro aHanu3a. [loHsATHE O TrpaBUMETPUYECKOM aHaIU3e.
TeopeTnyeckne OCHOBBI TUTPUMETPUUECKOTrO aHanuza. I[Ilpuembl TuTpoBaHus. PacueTbl B
TuTpuMeTpun. ['padudeckoe oToOpakeHue mporecca TUTpoBaHus. CKauOK TUTPOBAHUS, TOUKA
SKBUBAJICHTHOCTH, KOHEYHAs] TOUKAa TUTpoBaHus. [lepBuuHble U BTOpUYHBIE CTaHAApTHL. MeTon
KHCIIOTHO-OCHOBHOTO TUTPOBaHUS. BBIOOpP KHUCIOTHO-OCHOBHOTO HWHAMKaTopa. Illpumepsl
omnpeneneHuid. MeTonbl OKHCIUTENbHO-BOCCTAHOBUTEIBHOTO TUTpOBaHUA. OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIN MOTeHIHANI. DaKTOPHI, BIUAIOIINE HA €ro BeJInYuHy. Y paBHeHue HepHera.
[lepmanranatomerpust. Momomerpus. ONTHMH3AUHsi — YCIOBHil  ompemeieHns. Mertox
KOMIUIEKCOHOMETPUYECKOTO THUTpoBaHMs. (OCOOCHHOCTH peakiuii KOMIUIEKCOOOpa30BaHuUs
(xematrooOpazoBanusi) uOoHOB MeTauioB ¢ ODJ[TA. Bpibop ONTHMaNbHBIX  yCIOBHI
KOMIUIEGKCOHOMETPUYECKOTO  TUTPOBaHUsS.  TUTpOBaHME MO  METOAY  OCAaKICHHUS.
Merponoruueckass OLEHKa pE3yJlbTaTOB aHanu3a. MHAMKATOpHBIE W HWHCTPYMEHTAJIbHBIC
CIIOCOOBI YCTAHOBJICHUS TOUEK SKBUBAJICHTHOCTH.

Beenenue B Qu3nko-xumudeckne (MHCTPYMEHTAJIbHBIC) METOBI XUMHUYECKOTO aHaIM3a
(MUMXA-®©XMA). Knaccudukamnus (HU3NKO-XUMHUECKUX METOJOB aHaIN3a. AHAIUTHYCCKUN
CUrHal Kak uH(popmaTtuBHas GYHKIUS CcOCTaBa BemlecTBa. MeToAbl KOJUYECTBEHHBIX
m3Mepenuit. B D®XMA, uX XapakTepuCTHKA. AHAIUTUYECKUE U METPOJIOIMYECKHE
XapaKTEPUCTUKHU METOIUK ONPEIEICHUS.

4. O0beM y4eOHOH JUCHUILIMHBI

Bunpr yue6HOM paboThI B 3ayerHBIX B akazmem.
CAUHHUIIaX gacax
Oo6masi TpPyA0eMKOCTh TUCHHUIJIMHBI 10 Y4e0HOMY IJIaHy 4.0 144
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AYAUTOPHBIE 3aHATHUS: 1,78 64
Jlexru (JIek) 0,45 16
JlaGopaTopHbie pabOTHI 1,33 48
CamocrosiTesbHas paGora (CP): 2,22 80
Buj KoHTpoIs: 3a4eT / 3K3aMeH 0,0 3auer ¢
OIIEHKOI1

AHHOTanuA padoyeil MpPOrpaMmbl AUCHUNIHMHBI
«®u3nKa KOHJAeHCHPoBaHHOTO cocTosiHus (B1.B.0/1.8)

1. leab AMCUMILVIMHBI - IPHOOPETEHNE CTYACHTAMU 3HAHUNA MO OCHOBHBIM pa3jeiam
(GUBHUKY U YMEHHIO TIPUMEHSThH UX B PYTUX €CTECTBEHHOHAYYHBIX TUCIUTUTMHAX.

2. B pe3yabrare wu3yYeHHs AUCHUIJIMHBI OOyyawlnuiicss mo mnporpamMmme
0akajaBpHaTa qOJIKEH:

Obnaoams cnenyommumu  o6mekyasTypabiMa  (OK), ob6menpodeccnonansasivu  (OIIK) u
npodeccuonanbHbiMu ([TK) koMIeTeHIUAMIU

CIOCOOHOCTBIO UCIOJIB30BaTh B MPO(ECCHOHANBHON AeATeIbHOCTH 3HAHUA O TIOIX0axX U
METOJIaX TOJYYCHHS pPE3yJIbTaTOB B TEOPETHUECKUX W DKCIEPUMEHTAIBHBIX HCCIETOBAHUIIX
(OIIK-2);

TOTOBHOCTBIO TIPUMEHATh (PYHIAMEHTAIBHBIE MATEMAaTUYCCKUE, ECTECTBEHHOHAYYHBIC U
oOrenHKeHepHbIe 3HaHus B mpodeccruonanbhoi aesrenproct (OITK-3);

CIIOCOOHOCTBIO HCIIONB30BAaTh B HCCICNOBAHMSIX W pacyeTax B3HAHHUA O METOoAax
UCCIIC/IOBaHMs, aHAIM3a, JIMAarHOCTUKUH W MOJCIMPOBAHUS CBOWCTB BEIICCTB (MaTepHasoB),
GuU3MYECKUX U XHMHYECKUX MpOoIeccaX, MPOTEKAMIIUX B MarepHallax NpH HX IMOJYYCHUH,
obpabotke u moaudukanuu (I1IK-4);

3HamMb.

- OCHOBBI (PM3UKHU KOHJIEHCUPOBAHHOTO COCTOSIHUS;

- cMmbIcn (DyHIaMEHTaTbHBIX (DU3MYECKHX 3aKOHOB, MPUHIIMIIOB W IOCTYJIATOB, HX
(GbOopMyITUPOBKH U TPAHULIBI IPUMEHUMOCTH,;

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

- OCHOBHBIE METObI PEUICHUS 33724 0 ONMMCAHUIO (PU3NIECKUX SIBICHUH,

- METOJbI 00PaOOTKH PE3yIHTATOB (PU3UIECKOTO IKCIIEPUMEHTA,

yMmemby:

- IPUMEHSTh TEOPETHUUECKHUE 3HAHUS U HKCIIEPUMEHTaIbHbIE METObl UCCIIEA0BAaHUS PU
penieHnu mpodecCHoHANBHBIX 3a]ad;

- IPOBOJUTH Pacu€Thl, OCYIIECTBISATh aHAU3 U HAa OCHOBE ATOTO JeNaTh 000CHOBaHHbBIE
BBIBO/IBI;

- aHaJIM3UPOBATH PE3YNIbTAThl HAOMIOACHUN U SKCIIEPUMEHTOB C IPUMEHEHHUEM OCHOBHBIX
3aKOHOB Y MPUHIUIIOB (PU3UKH;

- OIpeneNsaTh XapakTep (QU3NYECKUX MPOILECCOB MO KOMIUIEKCY 3KCHEPUMEHTaIbHOU
UH(OPMALIMU TIPH MIOMOIIM TpadUKOB, TAOIHII U YpaBHEHUH,

- IPEACTABIATH 00PaOOTAHHYIO PKCIIEPUMEHTAIBHYIO U TEOPETUUYECKYIO0 MH(POpMAIIHIO B
YCTHOW M MHCBMEHHOH (pOopME, B TOM UYHUCIIE C UCTIOIB30BAHUEM COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTHUH,

enademy:

- HaBBIKaMU pabOThI C UPOKUM KPYroM (pu3ndecKux mpruoOOpOB U 000pyAOBaHUS;

- HaBBIKaMU 000CHOBAHUS CBOMX CYXKJIEHHUH M BBIOOpA METO/1a UCCIICIOBAHUS.

3. KpaTkoe coaep:kaHue TUCHUTIUHBI

1.Bgenenue.

HeoOxonuMocTh KBAaHTOBOTO IMOAXOJa MPU H3YYEHHHM (U3UKU KOHJECHCHPOBAHHOTO
COCTOSTHUSI.
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2.271eMeHTHI KpucTaiorpaduu.

Tumnel cMMMETPUM B KPUCTANIMYECKUX CTPYKTYpax U UX PACIPENCIICHHUE 110 CUHIOHUIM
(uamexcel Mmunnepa). AHH30TPONHST KPHCTAUIMYECKUX CBOWUCTB  (KUIKHE KPHCTAILIBI,
nosuMepsr). Kinaccudukanus TBEPABIX TEJ MO XapaKTepy CHJI CBSI3H W THIIAM KPUCTALTHYSCKUX
cTpykryp. Ileproanueckue GyHKIUU Ui TPAHCIALMOHHBIX BEKTOpoB. OOpaTHas pemérka u eé
CBOMCTBa, OOBEM OSIEMEHTAPHOM SYEHKH O0OpaTHON pEmETKH. 30HBI bputosHa.
HecoBepmieHCTBO 1 JedeKThl KPHUCTALIMYECKOW pemeéTku. TemnoBble MW pagualnvoOHHbIE
ne(heKThI, TUCTOKAIUH.

3. DIeMeHThI CTaTUCTUYECKOH (PU3MKH KOHASHCUPOBAHHOTO COCTOSHHS.

TepMoguHAMUYECKMI W CTAaTUCTHYECKUM TOAXOJIbl B  HU3YYEHHM  COCTOSIHHI
MaKpOCHCTEM. OJEMEHThl TEOPHUH YIPYTOCTH, TEH30pbl jAedopMalii H HANpsHKEHUH.
BBIpOKI€HHBIE M HEBBIPOKJICHHBIE KOJUIEKTUBBI, UX CBSI3b C KJIACCHYECKOW M KBAHTOBOM
CTaTHCTUKOW. YuWClia KBaHTOBBIX COCTOSIHHM TSI MHUKpOYacTUIl. Mojaenb rasa CBOOOIHBIX U
HE3aBUCHUMBIX JJIEKTPOHOB M 0030HOB. BnusiHue Ttemmeparypbl Ha pacnpeaencHue Depmu-
Mupaka. Breipoxxnennsie ®@epmu u boze rasel. Knaccuueckne M KBAaHTOBBIE JKHUIKOCTH.
CepxtekyuecTh. [IpaBuia  CTaTUCTHYECKOTO  yCpeAHEHHUS  (PU3MYECKMX BEIMYUH B
KJIACCHUYECKOM U KBAaHTOBBIX cratucTukax. @opmyina [lanka i 4€pHOro U3nydyeHus.

4 3oHHas Teopus TBEPABIX TEN.

VpaBuenune Ilpegunrepa B nepuogumyeckoMm mnoreHuuane. @Dynkiuu  bioxa.
OHEPreTUYeCcKrii CIEKTp SJIEKTPOHOB B KpHUCTaUle. JHEPrusi W MOBepxHOCTh Depmu.
O¢ddexkTrBHAasT Macca DIEKTPOHOB U JBIPOK B BaJCHTHOW 30HE IOJYNPOBOJHMKA.
JucnepcuonHble 3aKOHBI. MeTalibl, MOIYNPOBOAHUKH, TUAIEKTPUKNA C TOUKU 3PEHUSI 30HHOU
TEOpUHU.

5. DnieMeHTapHbIE BO30YKICHUS B TBEPIBIX TEaX.

Knaccudukanus snemMeHTapHBIX BO30YXIeHHH B KprucTayutax. KoHuenms KBa3nyacTHIL.
Bpems xu3HU 37€MEHTapHBIX BO30YXKIAEHHI: (JOHOHOB, IJIa3MOHOB, SKCUTOHOB, MarHOHOB U
noJsipoHOB. [Ina3menHble konebanus u mia3MoHbl. CKHHA(G(EKT.

6./lnHaMKKa KpUCTATUTMUECKON PEIIETKH.

KBaHTOBBIN XapakTep KojieOaHW KpUCTATHYECKOW peméTku. VMmyabc U sHeprus
dbononoB. Heynpyroe paccesnrne (OTOHOB, pEHTTEHOBCKHX JIy4el U HEHUTPOHOB Ha (hOHOHAX.
Konebanus B pemérke, COCTOSIIEH U3 0OIMHAKOBBIX aTOMOB.

Pem€Tka ¢ AByMs pa3iIMYHBIMM aTOMaMy B KPHUCTAJUIMYECKOM MPUMUTHBHOW SUYECHKE.
®opmyna [lnanka a1 GOHOHOB.

7. TenoBbIe CBOMCTBA KOHJIGHCUPOBAHHBIX CpE.

Ternoémkocts TBEpHOro Tema. OOGIacTH HU3KUX M BBICOKUX TeMmepaTyp. TemoéMKocTh
3JIEKTPOHHOTO ra3a. AHrapMOHUYECKHE B3aUMOJEHUCTBUSA B KpHUCTauiax. TenaonpoBOAHOCTh
TBEPABIX Tel. TermnoBoe conporusieHue peméTku. [lponeccrsr nepedpoca. JedhekTsl pemérku u
UX BIMSHHC HA TEIUIONPOBOAHOCTh. TeIIONPOBOTHOCTh TUIJICKTPUKOB  (pernérodHast
TEIJIONPOBOAHOCTH). TeIIONPOBOAHOCT METAJUIOB M CIIABOB B OOJIACTH BBICOKMX M HHM3KHX
TEMIIEpaTyp.

8.2nexTpuueckre CBOWCTBA KOHACHCUPOBAHHBIX CPE.

PaBHOBECHOE COCTOSIHHME JJIGKTPOHHOTO Ta3a B MpoBojHUKE. Jlpeld aieKTpoHOB mon
JIeCTBUEM BHEIIIHETO AJIEKTPUUYECKOTo Mo, Bpems penakcanuu v AaMHAa CBOOOAHOTO Ipodera
3JIEKTPOHOB. JJEKTPONPOBOAHOCTh HEBBIPOKACHHOTO M BBIPOKIECHHOTO 3JEKTPOHHOIO Ta30B.
3aBUCUMOCTD MOABM>KHOCTH HOCUTENEH 3apsiia OT TEMIEPATyphl. DIEKTPOIPOBOAHOCTh YUCTHIX
METAJUIOB. JIEKTPONPOBOJHOCTh METAUIMYECKUX CIUIABOB. SIBIEHHE CBEPXIPOBOAMMOCTH.
[Ilenn SHEPreTH4ecKoro CHEKTpa 3JIEKTPOHOB IPOBOAMMOCTH B CBEPXIIPOBOAHHMKE. Teopus
ceepxnposoaumoctu bapanna-Kymnepa-IlIpuddepa (BKIL-teopus). O6pasoBanue 3aeKTPOHHBIX
nap Kynepa. BinsiHue BHEIIHUX TOJEH HA CBEPXIPOBOJAIIEE COCTOSIHUE NTPOBOJHUKA. Teopus
['un30ypra-Jlannay. KBantoBanue moroka B cBepxipoBoagHukax. Dpdekt [xo3edcona.

9. MarHuTHbIE CBOWCTBA KOHJCHCUPOBAHHBIX CPE/I_.
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MarautHoe mojJe B MarHeTukax .MarHuTHBIe  CBoOiicTBa aroMoB. OpOUTANIbHEIH,
CIIMHOBOM W  pEe3yNbTUPYIOLIMA MAarHATHBIE MOMEHTBI aTOMOB, MX KBAaHTOBAHHE.
Knaccudpukanuss MarHUTHBIX MarepHaioB. JlnamarHeTusMm, WHIYIUPOBAHHBI MarHUTHBINA
MOMEHT aroma. MaruuTHas BOCHPUUMYHUBOCTh JUAIEKTPUKOB. KBaHTOBas pupoa
napamarHeru3ma. [lapamaraeTusm 37eKTpoHHOTO ra3za. KBanToBas npuponaa ¢peppomMarHeTusma,
criiHOBBIE BOJHBI. OOMEHHOE B3ammojelcTBe W (peppomarHeTusM. [lomMeHHass CTpyKTypa
(deppoMarHuTHBIX Tell. AHTU(EPPO-MarHeTU3M U PeppUTHI.

10. 3axntoueHue.

TenneHuu pa3BUTHS U IPOOIEMBbI PU3UKH KOHJICHCHPOBAHHOTO COCTOSHUS.

4. O0beM y4eOHOH JUCIHIJIMHBI

Bunbr yueOHOM paboThI B 3ayerHBIX B akazmem.
eIUHHLIAX yacax
Oo6mas TpyA0eMKOCTh TUCHHILJIMHBI 0 Y4e0HOMY IJIaHy 5,0 180
AYJAUTOPHBbIE 3aHATHS: 2,22 80
Jlexrn (JIek) 0,89 32
Ipaktuueckue 3ansarus (I13) 0,44 16
JlaGopaTopHbie pabOTHI 0,89 32
CamocrosiTebHas padora (CP): 2,78 100
Buja koHTpoOJs: 3aueT / 3K3aMeH 0,0 3auer ¢
OLIEHKOM

AHHOTanus padoyeil NPOrpaMMbl JUCHHUILIMHBI
«JlaGoparopHbie padoTnl o pusnveckoii xumuu» (b1.B.0/1.9)

1. Heab TMCHMIVIMHBI — 03HAKOMHUTb U PACKPBITh BO3MOXXHOCTH OCHOBHBIX 0a30BBIX
9KCIEPUMEHTAIBHBIX METOMOB (DU3MYECKOW XUMHH, HAy4UTh CTYACHTAa BHUJACTh OOJACTH M
npeienbl IPUMEHEHHS STHX METOJOB HCCIIENOBAHMS, YETKO MOHHMATh WX MPHHIMITHAILHBIC
BO3MOXKHOCTH M OTPAaHUYEHHSI [TPU PEIICHUN KOHKPETHBIX IKCIIEPUMEHTANBHBIX 337124,

2. B pe3yiabTare u3yYeHHs JHCHMILVIAHBI O0YYalIIMiici 1O mNporpamMme
0akaJjiaBpUaTa J10JIKeH:

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

CIIOCOOHOCTBIO MCIIOJIB30BaTh B MPOPECCHOHATBHOM NEITEIbHOCTH 3HAHHS O MMOIX0/1aX U
MeToJlaX MOJYyYCHHs PE3YJbTaTOB B TEOPETHYCCKUX U IKCICPUMEHTAIBHBIX HCCICIOBAHHSIX
(OIIK-2);

TOTOBHOCTBIO MPUMEHSTh (DyHIaAMEHTAIbHBIE MATEMATUYECKUE, ECTECTBCHHOHAYYHbIC U
oOrIenHXeHepHbIe 3HaHUs B podeccronanbhoi aesrenproct (OITK-3);

CIIOCOOHOCTBIO HCIOJIb30BaTh B HCCIACIOBAHHSIX M pacueTax 3HAHMS O METOoJax
UCCIIC/IOBaHMs, aHAIM3a, JIMAarHOCTUKU W MOJCIMPOBAHUS CBOWCTB BEIICCTB (MaTepHAasoB),
GU3MUECKUX M XMMHYECKUX MPOIECccax, MPOTEKAIOIMINX B MaTepHajgaXx MPH WX IOJyYeHHH,
obpabotke u moaudukanuu (I1IK-4);

3HAMY:

- IPUHIIKI PaOOThI U CXEMbI UCIIOJIB3YEMBIX H3MEPUTEIBHBIX YCTAHOBOK;

- BO3MOXXHOCTH METOJOB CIHEKTPOXMMHH JUIs TPOBEACHHUS KAYEeCTBEHHOTO U
KOJIMYECTBEHHOTO aHAIN3a XUMHUYECKHX CHCTEM, OIpPEICICHUS TEPMOJANHAMUYECKUX CBOWCTB
XMMHYECKUX BEIICCTB,;

- KOHIYKTOMETPUYECKHUH W  TOTCHIMOMETPUYCCKUN  METOIBl  HAaXOXKICHHUS
TEPMOJAMHAMHYCCKAX ~ XapPaKTEPHCTHK  JJCKTPOIUTOB  (AKTHBHOCTEW W KO3 (HUIIMEHTOB
AKTHMBHOCTH, KOHCTAHTBI JIUCCOIMAIIUH, TEPMOTNHAMUYCCKIX XapaKTEPUCTUK PEAKIIHN);

- (PU3UKO-XUMHUYCCKHE METOBI UCCICIOBAHUS U aHan3a (pa30BBIX PABHOBECHU B OJHO-
Y MHOTOKOMITOHEHTHBIX CUCTEMaX, IMyTH MOCTPOCHHUs (ha30BbIX THATPAMM COCTOSHHS;
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- DKCIIEPUMEHTAILHBIE METOJbl M3yYeHUsT KMHETUKH XUMHUYECKHX DPEaKIIHi, CIOCOOBI
orpezeNieHus: KOHCTAaHT CKOPOCTEH U MOpSAAKa XUMUYECKUX peaklnid, HOIX0bl K YCTAHOBJICHHUIO
JTUMUTHPYIOIIEH CTaJMH PEAKIIUU ¥ YCTAHOBICHUIO MEXaHU3Ma €€ IPOTEKaHUS;

- KaJOpUMETPUYECKHE METOJbl OIpEeNeTeHHs] TEIUIOEMKOCTH, TEMJIOBBIX A(P(HEKTOB U
JIPYTUX TEPMOXUMHUUYECKUX CBOWCTB U3y4aeMbIX 00BEKTOB,;

yMmemsy:

- TPUMEHSATHh TEOPETHYECKHE 3HAHUS WM DKCIEPUMEHTaJIbHBIE METOABl HMCCIICIOBAHUS
(bU3UYECKON XUMHH MPU PEIICHUH MPodheCcCHOHATBHBIX 33]1a4,

- chopmynupoBaTh MpoOieMy H OOOCHOBATH BHIOOP AKCIEPUMEHTAIHLHOTO METO/a
UCCJIEIOBAHMSI, IOCTABUThH LIETU U 33/1a4d U HAMETUTh MMYTH UX JOCTUKECHHUS;

- TPOBECTH MaTeMaTHUYECKyl0 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 XUMHUYECKON CUCTEMbI H XUMHUYECKOT0 MPOIIecca,;

- [POBOJUTH aHANU3 W KPUTHUYECKH OLEHUBATh IOJYyYCHHBIE HKCIEPUMEHTaJIbHbIC
JTaHHBIE, 0000MIaTh U JeaTh 000CHOBAaHHBIC BBHIBOJIBI HAa 0a3e MPOBEAEHHBIX OMBITOB,;

gnadems:

- KOMIUIEKCOM COBPEMEHHBIX IKCIEPUMEHTAIbHBIX METOJIOB (PU3NYECKOW XUMHUU IS
pelIeHNs KOHKPETHBIX HCCIIeI0BaTENbCKUX 3a/1aY;

- DKCIIEPUMEHTATBLHBIMA METOJJAMH HUCCIICIOBAHUS COCTOSIHHSI XUMHUYECKOTO PaBHOBECHS
Y KHHETUKU XUMHUYECKOTO MpoIiecca.

- mpueMamM# 00paOOTKHU MOTyYEHHBIX OMBITHBIX TAHHBIX IS BBISBICHUS U YCTAaHOBIICHUS
B3aMMOCBSA3€H MeXIy TEepMOAMHAMHYECKHMMH CBOWCTBaMHU M (U3MYECKUMHU MapaMeTpaMu
npoiiecca,

- 3HAHMSIMHM OCHOBHBIX 3aKOHOB (HU3WYECKOM XUMHHM Uil  COJAEp)KaTelbHOU
WHTEPIIPETAIMH MTOTYYEHHBIX YKCIIEPUMEHTATBHBIX PE3YIIbTATOB.

3. KpaTkoe coaep:xkaHue TUCHUTIUHBI

[Ipumenenne MeTONOB  (DUBHKO-XMMHYECKOTO HCCIEAOBAHUS IS ONpPEICICHHUS
TEPMOJMHAMHYECKUX U KHHETHUYECKUX XapaKTePUCTUK XUMUYECKUX CUCTEM.

CnekTpoxuMuyecKkue MeTOAbI HcciaeqoBaHusi. KayecTBEeHHBI aHANMM3 BEIIECTBA
(ompenencHue MEXBSIICPHBIX PACCTOSHHUNA, MOMEHTOB HWHEPHHMH MoJekyn). OmpeneneHue
KOJIMYCCTBEHHBIX ~ XAPAKTEPUCTHK (CTCMEHHM JUCCOLMAIMM W KOHCTAHTBI JTUCCOIUAIINU
JJIEKTPOJIUTOB, TEIMJIOEMKOCTH BEIIIECTBA).

DJIeKTPOXMMHUYECKHe MeToAbl HucciaenoBanusa. Konaykromerpusi. Onpenenenue
KOHCTaHTBl JAMCCOIMAIMM C€JIa00T0 DSJEKTPOJUTa, CTEHNeHH UCCOLMALUU, 3IIEKTPUUYECKON
NPOBOAMMOCTH  TMPU  OECKOHEYHOM  pa30aBICHUM  KOHAYKTOMETPUYECKUM  METOAOM.
[Torenunometpus. OmnpeneneHue TEPMOIUHAMUYECKHX XAPAKTEPUCTUK XUMHYECKON peakluu
(ArH®, ArG°, ArS’), temneparyproro ko>dpduuuenta IJC ( dE’/AT ), crangaprroit DJC ( E®),
U3y4eHUE BIUSHUS 100aBOK Ha MOTEHLIMA JIEKTPOa.

@da30Boe paBHOBecHE B OJHOKOMIIOHEHTHBIX cucTeMaX. DU3HKO-XUMHYECKHIi
aHaam3. l3yyeHue 3aBUCMMOCTH CBOMCTB CHUCTEMBI OT €€ cocTaBa. KpHBbIE OXJIaXKICHHUS.
Omnpenenenne cocraBa 3BTEKTHYECKOW cmecd. [locTpoeHWe auarpamMm KHUICHHS U TUArpaMm
IUTABKOCTH JJI1 OWHapHbIX cucteM. OrpaHudeHHas pPAacTBOPUMOCTh B TPEXKOMITOHEHTHBIX
CUCTEMaX.

Xumuyeckoe paBHoBecue. OrmpesernieHne KOHCTAaHTBHI XHMMHUYECKOTO paBHOBECHUS HU
TEIIOBOTO 3P deKTa XMMUYECKON peakluy Ha TPUMEPE PEaKIUil Pa3I0KECHHUS.

Tepmoxumus. Kanopumerpus. Onpenenenue TETIOEMKOCTH BEIIIECTB
KaJIOPUMETPUUECKUM METOIOM.

4. O0beM y4eOHOH JUCHHIIMHBI

Bunast yueOHoI paboThI B 3auetnpix | B akagem.
eIMHHLIAX qacax
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Oo6mas TPyA0eMKOCTh JUCIHHUIJIMHBI IO Y4e0HOMY IJIaHy 3,0 108
AYIUTOpPHBIE 3aHATHUS: 0,89 32
Jlexrn (JIek) 0 0
Ipaktuueckue 3ansarus (113) 0 0
JlaGopaTopHbie pabOTHI 0,89 32
CamocrosiTesbHas padora (CP): 2,11 76
Buj koHTpos: 3aueT / 3K3aMeH 0,0 3ayer

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIMHBI
«/lomoJIHUTEIbHBbIE IJ1aBbl opranuyeckoii xumun» (61.B.0/1.10)

1. lenb AUCHUILUIMHBI — IPUOOPETEHHE CTYJACHTAMU 3HAHHIA O CTPOCHUU OPTaHMYCCKUX
COCJMHCHUHN, OCHOBHBIX XHUMHUYECKHUX CBOWMCTBAX pa3IMYHbIX KJIACCOB OPTraHHMYECKUX
COCIMHCHUH U METOIaX MX MOJYYCHHS, KaK IPOMBIIICHHBIX, TAK U JIAOOPATOPHBIX.

2. B pe3yabraTre wu3yuYeHUsi IUCHUILUIMHBI OOydawImiics 10 mporpaMmme
0akaJiaBpUaTa J10JIKeH:

Obnaoams cnenyroumumu  o6mekyasTypabiMu  (OK), obmenpodeccuonansapivu  (OIIK) u
npodeccronanbHbiME ([TK) KOMIETEHITUAMHE:

CMOCOOHOCTBIO HCIIONIb30BaTh B HCCICAOBAHHMSIX M pacyeTax 3HaHHUA O METOAax
UCCIIC/IOBaHMs, aHAlIM3a, JIMAarHOCTUKU W MOJCIMPOBAHUS CBOWCTB BEIICCTB (MaTepHasoB),
GU3MUECKUX M XMMHYECKUX MPOIECccax, MPOTEKAIOINX B MaTepHajgax MPH WX IOJyYeHHH,
obpabotke u moaudukanuu (I1IK-4);

CMOCOOHOCTBIO TIPUMEHSTh 3HAHHS 00 OCHOBHBIX THIIAX COBPEMEHHBIX HEOPTaHUYCCKHX
U OpraHMYeCKHUX MaTepHalioB, TMPHUHIMIAX BHIOOpAa MaTEpPHATIOB JUISl 3aJaHHBIX YCJIOBHUI
OKCIUTyaTalli C YYETOM TPeOOBaHHMN TEXHOJOTMYHOCTH, 3KOHOMHUYHOCTH, HAJCKHOCTH U
JIOJITOBEYHOCTH, OKOJOTMYECKUX IMOCICACTBUH HMX TNPUMEHEHUS TPH MPOSKTHPOBAHUU
BBICOKOTEXHOIOrHYHbIX TporieccoB ([TK-11);

3HAMY:

— TEOPETHYECKHE OCHOBBI CTPOCHHUS M CBOWCTB pa3IMYHBIX KJIACCOB OPraHMYCCKUX
COCTUHEHUN,

— CmocoObl TMOJMYYCHHUS M XHUMHUYECKHE CBOWCTBA OCHOBHBIX KIJIACCOB OPraHMYECKUX
COCTUHEHUN,

— OCHOBHBIC MEXaHU3MbI IPOTCKAHUSI OPTaHUYECKUX PEAKIIHIA;

ymemy:

— TMPUMCHATH TEOPETUYCCKUE 3HAHUS JIII CHHTE3a OPraHUYeCKUX COCTUHCHHI
Pas3IMYHBIX KJIACCOB;

— aHAJTM3UPOBATH U TPE/ICKA3bIBATh PEAKIIMOHHBIC CBOWCTBA OPraHMUYECKUX COCIMHCHHIA;

— COCTaBJISITh CXEMbI CHHTE3a OPraHMUYECKUX COCIMHEHUH 3aJaHHOTO CTPOCHUS,

61a0ems.

— OCHOBaMH HOMEHKJIATYPbI M KJIACCH(HUKAIIMN OPTaHUUECKUX COCTUHCHUM;

— OCHOBHBIMHU T€OPETUICCKUMH MPEACTABICHUSIMH B OPraHMYCCKOM XMMUH;

— HaBbIKAMH OOOCHOBAaHHUSl PAIMOHAIBHBIX CIIOCOOOB TMOJIyYEHHS] OPraHHYECKUX

BEIIIECTB.
3. KpaTkoe coaep:xkaHue TUCHUTLIUHBI
["anoreHonpon3BOIHEIE. Knaccudukamms. Howmenxkiarypa. AJKu- u

AUTWITATIOTCHUIBl.ApOMAaTHYECKe  ramoreHuasl. W3omepus. Homenkmatypa.  CrocoOsbl
nonydenus. [IpocTpaHcTBeHHOE M 3JIEKTpOHHOE cTpoeHue. dusnueckue cBoicTBa. Peakunm
HYKJICOQMIHHOTO 3aMelIeHus] W oTmierieHus. [loHsTHe HYKICOPUIHBHOCTH W OCHOBHOCTHU
peareHTOB. AMOHICHTHBIC HYKJICO(PUIbHBIC PEareHTHI.

MerauiopraHu4eckue  COSOUHEHMSA. Tumbl  CBSA3€M B DJIEMEHTOPIAaHUYECKHUX
coemuHeHUAX. CrocoObl TMOMy4YeHUs JIUTHH- W MarHUHOpPraHWYECKUX coeauHeHui. Peaxius
I'punbspa, mexanu3Mm. Peakiinu ¢ kapOOHMIEHBIMEA COSTUHECHUSIMU.
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Cruptel. ®enonbl. [Ipoctbie 3dupbl. DMOKCHCOCTUHEHUS. AIBICTUIBI, KETOHBI.
KapOoHoBBIe KHCIOTHI U UX MPOU3BOJHBIE. B Kaxa0M Kjacce paccMaTpUBAIOTCS CIETYIOIINE
paszenbl.  HW30MEpHs, HOMEHKJIATypa, (QU3NYECKUEe U XHUMHUYECKHE CBOHCTBA, CIIOCOOBI
MoTy4YeHHsl. MexaHu3Mbl peaKiui.

Mamnonossiit 3¢up. Ilomyuenue. Ctpoenne, CH-KucnotHocTs. Peaknum koHaeHcaruu
MaJOHOBOTO 3¢Hupa W MaJIOHOBOH KHCJIOTHI C alibleruiaMi. AMUHOKHUCIOTH. JlukapOOHOBHIE
KHUCJIOTHI.

A3oTcoaepKalie COEIUHECHHUS. Hurpocoenuuenunsi. AmuHbl. B Kaxaom Kiacce
paccMaTpuBarOTCs CIEAYIONINE pa3Aeiibl: H30MepHs, HOMEHKIATypa, (GU3HUUECKUe U XUMUIECKHUE
CBOMCTBA, CITOCOOBI TOJyYeHHS. MeXaHU3MbI peaKITuii.

A3za- u auasocoenuHeHus. [lonmydyeHue nMa30COENMHEHUN peaklued IUa30THPOBAHUS!
YCIIOBHSI TIPOBEACHUSI pEAKIMU M MexaHu3M. Dusnyeckue CBOMCTBA. XUMHUYECKHE CBOMCTBA.
[Tonydyenne u NpUMEHEHHE a30COEAUHEHUN.

4. O0beM y4eOHOH JUCIHIIMHBI

Bunbr yue6HOM paboThI B 3ayerHBIX B akanmem.
€IMHUIIAX Jacax
O01masi TPyA0eMKOCTh THCIUTIMHBI 110 Y4e0HOMY TJIAHY 5,0 180
AyIMTOpHBIE 3AHATHS! 1,78 64
Jlexrn (JIek) 0,89 32
Ipaktuueckue 3ansarus (I13) 0,89 32
JlaGopaTopHbie pabOTHI 0 0
CamocrosiTesibHas padora (CP): 2,22 80
Buj KoHTpoIs: 3a4eT / 3K3aMeH 1,0 IK3aMeH
(36)

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«Konxnonanas xumus» (b1.B.0J1.11)

1. Ieab AUCHMIJIMHBI. O3HAKOMJICHHE CTYJICHTOB C OCHOBAaMH TEPMOIUHAMUKH
MOBEPXHOCTHBIX SIBICHUHN, CITOCOOAMU MOJYYEHHS] M BaXHEHIIUMH CBOWCTBAMH JHUCIIEPCHBIX
CHCTEM.

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

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

CIIOCOOHOCTBIO MCIOJIB30BaTh B MPOPECCHOHATBHOM NEITEIbHOCTH 3HAHHS O MMOIX0/1aX U
METO/aX TOJYYCHHUS PE3YJIbTaTOB B TEOPETHUCCKUX M SKCICPUMEHTAIBHBIX HCCIICIOBAHUSIX
(OIIK-2);

TOTOBHOCTBIO MPUMEHSITh (DyHIAMEHTAIbHbIE MAaTEMATUYECKUE, ECTECTBCHHOHAYYHbIC U
oOrIenHXeHepHbIe 3HaHUs B mpodeccronanbhoii aesrenproct (OITK-3);

CIIOCOOHOCTHIO HCIOJIb30BaTh B HCCIACIOBAaHHMSIX M pacueTax 3HAHHS O METOoJax
UCCIIC/IOBaHMS, aHAJIN3a, JUATHOCTUKH M MOJICIIMPOBAHUS CBOMCTB BEIISCTB (MaTepHAIIOB),
GU3MUECKUX M XMMHYECKUX MpOIeccax, MPOTEKAIOIINX B MaTepHaiax MPH HX IMOJyYCHHH,
obpabortke u moaudukanuu (I1K-4);

CIIOCOOHOCTBIO HCIIOJIb30BATh HAa MPAKTUKE COBPEMCHHBIC MPEJCTABICHUS O BIUSHUN
MUKpPO- U HAHO-CTPYKTYpbl Ha CBOMCTBA MAaTEpHUANIOB, UX B3aMMOJEHUCTBUM C OKpYXKarollen
Cpezoi, moyisiMu, yactutiamu u usaydenusmu ([1IK-6);

3HAMY:

OCHOBHBIC TOHATHS M COOTHOIICHUS TEPMOJUHAMHUKH IMOBEPXHOCTHBIX SIBICHUIN
(TepMOIMHAMKMKA TOBEPXHOCTHOTO CJIOS; aJre3usi, CMauMBaHUE M PACTEKaHUE >KUIKOCTEH;
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JTUCTIEPCHOCTh U TEPMOAMHAMHYECKHUE CBOMCTBA TEJ; aICOPOIUS Ta30B U MapoB, aicopOIus U3
pacTBOpPOB);

OCHOBHBIE METO/IbI MOJTYUYEHUSI TUCTIEPCHBIX CUCTEM,;

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

OCHOBHBIE TIOHSITHSI U COOTHOIICHHS TEOPUM arperaTUBHON YCTOMYMBOCTH M KOATyJISILIUU
110G OOHBIX TUCTIEPCHBIX CHCTEM;

OCHOBHBIC 3aKOHOMEPHOCTH CTPYKTYypOOOpa30BaHHsI M PEOJOTUYECKHUE CBOWCTBA
JUCTIEPCHBIX CUCTEM;

ymemsy:

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

enadems:

METOJAaMH M3MEpPEHHUsI TOBEPXHOCTHOIO HATSXKEHMs, KpaeBOro yrjia, BEJIMYUHBI
aacopOUMKM M yIeNbHOW  TOBEPXHOCTH,  BSA3KOCTH, KPUTHYECKOM  KOHLIEHTPALUU
MUIEIUIO00pa30BaHUs,  DJIEKTPOKMHETHYECKOTO  IMOTEHIMalla;  METOJaMH  IMPOBEICHUs
JTUCIIEPCUOHHOTO aHalli3a, CHUHTe3a JHUCIEPCHBIX CHUCTEM U OLEHKH WX arperaTUBHOU
YCTOMYUBOCTH.

3. KpaTkoe coaep:kaHue TUCHUTIUHBI

Monynsb 1. [IpenMer u npu3HAKU OOBEKTOB KOJUIOUIHON XUMUN

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

Mopyns 2. TepmonnHaMuKa MMOBEPXHOCTHBIX SIBJICHUHN

OOmiasi xapakTepuUCTHKAa TOBEPXHOCTHOW dSHepruu. [lOBEpXHOCTHOE HATSIKEHUE.
VYpaBuenue ['n66ca-I'eapmMrombia st BHYTPEHHEH yaeIbHON OBEPXHOCTHOM SHEprun (IOTHOM
MOBEPXHOCTHOM YHEPTUN).

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

Anre3uss u xoresus. YpaBHeHue [rompe mns paborel aare3uu. CmaduBaHUE, 3aKOH
Onra. VYpaeuenue J[lronpe-lOnra. Pacrekanume sxkumkocteit, KodhPHUIMEHT pacTeKaHHs 10
lapkuncy. D dext Mapanronu, npaBuio AHTOHOBA.

[IpaBuno ¢a3 ['mbbca wm gucCHEepcHOCTh. BimsiHME KpUBH3HBI TIOBEPXHOCTH Ha
BHyTpeHHee JaBieHue Ten (ypaBHenue Jlammaca). KanwinspHbie siBiieHUS. YpaBHEHHE
KenpBuHa. BrnusHue nucnepcHOCTH Ha PacTBOPUMOCTh, KOHCTAHTY PAaBHOBECUS XUMHYECKON
peakuuu, TemrepaTypy (ha3oBoro nepexosa.

Meroapl TONMYYeHHUs] JTUCHEPCHBIX CHUCTEM. YpaBHeHue PeOunmepa mins paboOThHI
mucneprupoBanus. Dddexkr Pedunaepa. ['oMoreHHass U reTeporeHHass KOHACHCAIUS. JHEPTus
['u60ca obpazoBanus 3apobiiia HOBOH (a3el. KuneTnka oOpa3zoBaHus HOBOM (asbl.

Monynb 3. AncopOIOHHBIE PAaBHOBECHS

[Ipupoma ancopOIUMOHHBIX CcHJI. AJCOpOIMS Ta30B M TApOB HAa OJHOPOIHOMN
noBepxHocTu. 3akoH ['enpu. Monens n ypaBHeHue Jlenrmropa. Teopus moaMMOIEKYJISpHON
agcopoumn bpynayspa, Ommera, Temrepa (BOT). OmnpenereHue yaeabHOW MOBEPXHOCTH
meroaom bOT.

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

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

Monynb 4. D5ekTpudecKue sBJICHUS Ha TOBEPXHOCTH

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

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

Monynp 5. Kunernueckue cBOMCTBA JUCIIEPCHBIX CUCTEM

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

Monynb 6. ArperaTuBHasi yCTOMYHUBOCTD M KOATYJISIIIUS JUCTIEPCHBIX CHCTEM

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

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

Mopyns 7. CTpykTypooOpa3oBaHHE M CTPYKTYPHO-MEXaHUUYECKHE CBOMCTBA JUCTIEPCHBIX
CUCTEM

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

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

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

4. O0beM y4eOHOH JUCIHIIMHBI

Bunbt yueOHO paboOThI B 3auerHBIX B akamem.
eIMHUIIAX qacax
Oo0mas TpyA0eMKOCTh TUCHHUILJIMHBI 10 Y4eOHOMY MJIaAHY 5,0 180
AYAUTOPHBIE 3aHATHUS: 1,78 64
Jlexrn (JIek) 0,89 32
JlaGopaTopHbie pabOoThI 0,89 32
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CamocrosiTesibHas padora (CP): 2,22 80

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

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«IIpouecchl u anmaparbl xuMmu4eckoii Texnosorun» (61.B.0/1.12)

1. Heab aMCHMNJMHBI - BMECT€ C KypcaMd OOMIeH XHUMHYECKONH TEXHOJIOTHUH,
XUMHUYECKHX MPOLECCOB M PEaKTOpPOB M Jp. CBsI3aTh OOIIEHAYYHYIO U OOILIEMH)KEHEPHYIO
MOJTOTOBKY XWMHKOB-TEXHOJIOTOB Ha OCHOBE M3yU€HHUS OCHOB THJIPABIMYECKUX, TEIJIOBBIX U
MacCOOOMEHHBIX TMPOIECCOB XUMUYECKOM TEXHOJIOTUH, YTO HEOOXOAMMO MpH MOJITOTOBKE
CHENHUAIMCTOB TI0 JIaHHOMY HAINpaBIICHUIO I HAyYHO-MCCIIENOBATENIbCKOW, pacueTHO-
AHAJIUTUYECKOM, MPOU3BOJICTBEHHON M MPOEKTHO-TEXHOJIOTUYECKOMN AEATETbHOCTH.

2. B pe3yabTtare wu3yYyeHHs IUCHUIUVIMHBI O0y4YaluIWiicsi MO mporpamme
0akaJjiaBpuaTa J0JIKeH:

Obnadams cnenyromumu oouiekynbTypubiMu (OK), obmienpodeccuonansuabiMu (OITK)
u npodeccuonanpubiMu (ITK) koMmeTeHIUAMI:

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

CIOCOOHOCTBIO COYETaTh TCOPHUIO M MPAKTHUKY JUIS perieHus] nHxeHepHbix 3amaau (OIMK-
4);

TOTOBHOCTBIO Y4acTBOBaTh B pa3pabOTKe TEXHOJIOTUYECKUX MPOIIECCOB MPOU3BOCTBA H
00pabOTKH MOKPBITUN, MAaTEPUAJIOB U U3JIEIUIM U3 HUX, CUCTEM YIIPABJICHHS TEXHOJIOIMUECKUMU
nporeccamu ([1K-9);

CIOCOOHOCTBI0 OOecrieunBaTh IP(HEKTUBHOE, SKOJOTHMUECKH M TEXHUYECKH Oe30IacHoe
MPOM3BOJICTBO HAa OCHOBE MEXaHW3AllMM W aBTOMATH3AIMHU IPOU3BOJCTBEHHBIX IPOIIECCOB,
BbIOOpA U AKCIUTyaTaluu 00OpYy/IOBAaHUS U OCHACTKH, METOJIOB M MPUEMOB OpraHU3alNK Tpyaa
(IK-15);

3Hamy:

- OCHOBBI TEOpPHH TIEpEHOCAa HMMIYJbCa, TEIJIa U MAcChl, MPHUHIMMBI (PU3UIECKOTO
MOJIEJTMPOBAHUS TPOILIECCOB, OCHOBHBIE YpaBHEHUS JBM)KEHHUS >KUIKOCTEH; OCHOBBI TEOpUHU
TEIUIONEPeIaur; OCHOBBI TEOPHH MACCOIEPEIayd B CHCTEMax CO CBOOOTHOW M HEMOJBUKHOU
rpaHulei pasgena (as3; TUHOBBIE MPOLECCH XWMUYECKOW TEXHOJIOTUH, COOTBETCTBYIOIINE
anmapaTthl U METOJIbI UX PacueTa;

- METOAbl TOCTPOCHHUS OHOMIOUPUYECKUX M TEOPETHUECKUX MOJAETeH XHMHKO-
TEXHOJIOTHYECKHX POIECCOB.

- OCHOBHbIE MPUHLHUIIBI OpraHU3aLUHU MPOIECCOB XMMHUECKON TEXHOJIOTUH;

ymemsy:

- OMNpeAeNATh XapaKTep IBMKEHHUS XHUAKOCTEH W Tra3oB; OCHOBHBIE XapaKTEPUCTUKU
MPOIIECCOB TEIIO- M MacCOMepeadr; PaCCYUTHIBATh IMapaMEeTPhl U BEIOMpATh anmmaparypy AJs
KOHKPETHOT'O TEXHOJIOIMYECKOT0 MpoIiecca;

- pacCUMTHIBATH OCHOBHBIE XapaKTEPUCTUKH XUMHUKO- TEXHOJOTHYECKOTO IpoIiecca,
BbIOHMpATh PAllMOHATIBHYIO CXEMY;

enademy:

-METOJIaMH TEXHOJOTHYECKHX PACYETOB OTAEIbHBIX Y3JIOB M JeTaled XUMHYECKOIro
o0opymoBaHus,

- METOJaMH OINpeJeNieHus  PAalMOHAIbHBIX TEXHOJIOTUYECKUX pPEXUMOB pPabOTHI
000pyIOBaHUSI.

- METO/IaMH aHaJIM3a U pacueTa MPOoIeCCOB B MPOMBIIIJICHHBIX alaparax, Bbloopa ux
KOHCTPYKIIUH, OIIPEICTICHIS TEXHOJIOTHIECKUX MTOKa3aTenei paboThl anmaparos.

3. KpaTkoe cogepskaHue JUCHUILINHBI
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Mopnyas 1. I'ngpoanHaMu4ecKHe MPOLEcChl M annapaTbl XHMH4YeCKOH TeXHOJIOTHH.
OcHoBBI Teopuu sABIEHUH MepeHoca. O01me 3aKOHOMEPHOCTH THIPOJUHAMUKY, TeTUIONepeadn
u Macconepenaun. JKunkoctn u ras3sl. ['maponumnammuka. Teyenwe B TpyOax W KaHamax.
[Tono6Hoe mpeoOpa3zoBanne ypaBHeHus HaBbe-CTokca. bespasmepHbie mepeMeHHbIe - KpUTEPUH
THIpOJAMHAMUYECKOTo moaoous (Dinepa, PeitHonbaca, ®Ppynma, TOMOXPOHHOCTH), UX
¢dusznueckuil CcMBICT, TNapaMeTpuueckue kputepuu. KpurepuanbHOe ypaBHEHHE JBUKCHUS
BSI3KOU JKUAKOCTH. BpIOOp ckopocTeit moTokoB. Ilepemenienne skuaKocTeil U ra3oB ¢ MOMOIIBIO
MAallnH, TOBBIAIINX JaBICHUE.

Monayasb 2. TensoBble npouecchbl H aNNAPaThl XMMUYeCKONH TeXHOJIOTHH.

OcCHOBHBIE TEIIOBBIE TMPOIECCHl B XHMMHUYECKOoW TexHosoruu. Juddepenunansuoe
ypaBHEHHE TIepeHoca »HHepruu B (¢Gopme TemnoTbl. KOHBEKTHUBHBIM TNEPEHOC TEIJIOTHI.
PanuanTtHbi Temonepenoc. Ternonepenadya B TOBEPXHOCTHBIX TEIJIOOOMEHHUKAX.

Moayas 3. [Ipoueccsl 1 annapaThbl pa3ejieHusi TOMOreHHbIX cucteM. (OCHOBHBIE
MaccooOMeHHbIE MPOIECChl).

OcHoBBI MaccooOMeHHbIX TporneccoB. Juddepenunanboe ypaBHEHHE KOHBEKTHBHOTO
nepeHoca Macchbl B OMHApHBIX cpefax. Macconepenaya. MartepuanbHbIN O0ajlaHC HEMPEPHIBHOTO
yCTaHOBUBIIETOCs Tpolecca. Pacyer MacCOOOMEHHBIX MPOLIECCOB U AIAapaToB Ui CHCTEM C
OJIHMM pacIpeessieMbIM KOMIIOHEHTOM.

Pacuer momepeuHoro ceueHus (AMamerpa) KOJOHHBI, MPEICIBHO JAOIMyCTUMAs U
SKOHOMHMYECKH OINTUMalbHAs CKOPOCTH CIUIOMIHOM (a3pl. OCHOBBI pacyeTra BBICOTHI
MacCOOOMEHHBIX alllapaToB C HENpPEphIBHBIM M CTYNEHYaThIM KOHTAakToM (a3. OOmme
IOPUHLIMIIBL YCTPOMCTBA W KJacCHU(UKAIUS ammapaToB i MacCOOOMEHHBIX MPOIECCOB B
cucremMax «as(nap)-KuakocTb». OcoOEHHOCTH KOHCTPYKIHK abcopOepoB. OCHOBHI pacueTa u
anmapartsl JUIisl JUCTHILISALNH.

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

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

4. O0beM y4eOHOH JUCHHIIMHBI

Bunast yueOHoI paboThI B 3auetHpix | B akagem.
eIMHHLIAX qacax
O01mas TPyA0eMKOCTh JUCHUILIMHBI 110 Y4e0OHOMY IJIAHY 10,0 360
AYIUTOpPHBIE 3aHATHUS: 3,56 128
Jlexrmn (JIek) 1,78 64
Ipaktuueckue 3ansarus (I13) 1,78 64
JlaGopaTopHbie pabOTHI 0 0
CamocrosiTesibHast padora (CP): 4,44 160
Buj KoHTpoIs: 3a4eT / 3K3aMeH 2,0 IK3aMeH
(72)

AHHOTaNuUA padoyeil MPOrpaMmbl AU CHUNIMHBI
«DU3NKO-XMMHUSI HAHOCTPYKTYPHPOBaHHBIX MaTepuanos» (b1.B.0/1.13)

1. Heab aucUMNIMHBI. 00ydyeHHE CTYACHTOB (M3MKO-XMMHUYECKUM 3aKOHOMEPHOCTSIM
(bopMHpOBaHUS HAHOCTPYKTYPUPOBAHHBIX MAaTEPUAIOB, 03HAKOMJICHHE CTYACHTOB C OCHOBHBIMHU
KJIJacCaMHM HAaHOYACTHUI[ U HAaHOMAaTepHaJioB, UX (U3UKO-XMMHUYECKUMHU CBOMCTBaMH, a TaKkkKe CO
CJIOXKUBIIMMUCH U MICPCIICKTUBHBIMU O6HaCT$IMI/I IMPUMCHCHUSA HAHOMATCPHUAJIOB.

2. B pe3yabrare wu3yYeHHs AUCHUIVIMHBI oOyyawinuiicss mno mnporpamMmme
0akajaBpHUaTa q0JIKEH:
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Obnadams cnenyromumu oouiekynbTypubiMu (OK), obmienpodeccuonansusiMu (OITK)
u npodeccuonansHbiMu (ITK) koMmnereHIUsAMHE:

- CIIOCOOHOCTBIO OCYIIECTBIISATH COOp JAaHHBIX, M3y4yaTh, aHAIM3HPOBATh U 0000IIATH
HAayYHO-TEXHUUYECKYI0  HMHpOpMAIMI0 10 TeMaTHUKe HccieloBaHus, pa3paboTke U
MCIIOJIb30BAaHUI0 TEXHUYECKON JOKYMEHTAIlMM, OCHOBHBIM HOPMAaTUBHBIM JIOKYMEHTAaM I10
BOIPOCAaM HHTEJUIEKTYaJIbHOH COOCTBEHHOCTH, MOJTOTOBKE JOKYMEHTOB K MaTEHTOBAHHUIO,
oopmiienuro Hoy-xay (I1K-2);

CIOCOOHOCTBIO HCMOJIb30BaTh Ha MPAKTHKE COBPEMEHHBIE IMPEACTaBICHUS O BIHUSHUU
MHUKpPO- U HAHO- CTPYKTYpbl Ha CBOMCTBA MaTEpPHAJIOB, UX B3aUMOJIEHUCTBUU C OKpPYXKarolleh
cpezoi, moyisiMu, yactutiamu u usaydenusmu ([TIK-6);

CIIOCOOHOCTBIO MPUMEHSTH 3HAHHUSI 00 OCHOBHBIX THUIAX COBPEMEHHBIX HEOPTaHUYECKHX
U OpraHMYecKUX MaTepuasoB, MPUHIMIAX BHIOOpa MaTepUaloB Ui 3aJaHHBIX YCJIOBUMN
OKCIUTyaTallM C Y4YeTOM TpeOOBaHMN TEXHOJOTMYHOCTH, 3KOHOMHUYHOCTH, HAJISKHOCTU U
JOJITOBEYHOCTH, OKOJOTMUYECKHUX IMOCIEACTBHUM WX TMPUMEHEHUs TMpH MNPOEKTUPOBAHUU
BBICOKOTEXHOJIOrHYHBIX TporieccoB ([TK-11);

CHOCOOHOCTBIO  HCIIOJIb30BATh HOPMATHBHBIE W METOAMYECKHE MaTepuabl s
MOJATOTOBKA U O(OPMIICHUS TEXHUYECKUX 3aJaHUN Ha BBIMIOJHEHUE WU3MEPECHHM, MCIIBITAHU,
Hay4YHO-HMCCIIEI0BATEIbCKUX U ONBITHO-KOHCTPYKTOpCKUX padot (I1K-13);

3Hamy:

- OCHOBHBIC THIIBI HAaHOMATEPHAJIOB M HAHOCTPYKTYP, MX OCHOBHBIC (PHU3HUECKUE U
XUMHUYECKHE CBOMCTBA U OCHOBHBIE CIIOCOOBI UX MOTyYEHUS,

- OCHOBHBIE MEPCIIEKTUBHbIE 00JaCTH MPUMEHEHUS Pa3IMUHBIX BHIOB HAHOMATEPUAJIOB,;

ymemsy:

- BBIOMPATh HEOOXOJMMbIE BUIbI HAHOMATEPHAIIOB H HAHOCTPYKTYD;

- BHJAETHh [MEPCIEKTHUBbl BO3MOXHOTO TPUMEHEHHMsS] HOBBIX HaHOMAaTEpHAIOB U
HAHOCHUCTEM,

— OpHEHTHPOBATHCS B JIMTEpaType, IMOCBAIICHHONW pa3IMYHBIM HaHOMaTepuajiam Hu
HAaHOCTPYKTYypam;

enadems:

- METOJAaMH TMpPEACTAaBICHUS JIUTEPATYpHbIX U SKCHEPUMEHTAIbHBIX CBEICHUM O
CBOICTBax, METOJaX MOJY4YEHHs] M O0JACTAX MPUMEHEHUS HaHOMAaTepUaloOB U HaHOCTPYKTYpP B
BUze pepepaTtoB, OTUETOB, TOKIA0B U MPE3CHTALUH.

3. KpaTkoe coaep:kaHue TUCHUTIUHBI

Beenenne. OcHOBHBIC MOHATHS 0 HAHOMATEPHAJIAaX M HAHOTEXHOJIOrMHM. YTo Takoe
«ga"o». Omnpenenenne HaHooOBekTa. OmpeneneHre HAHOTEXHOJOTHH. OCHOBHBIC MPUYHHBI
0co0BbIX CcBOMCTB HaHOOOBEKTOB. Pasmepnblii »dpdexr. Hanomarepuansl. Pa3Butue Hayku o
HAaHOCTPYKTypax M HaHoMmarepuanax. OcoOble CBOICTBa HaHOMaTepHasioB. HaHOoTexHOJIOTHS.
3aauy ¥ BO3MO>KHOCTH HAHOTEXHOJIOTMH HA COBPEMEHHOM JTarle.

OO0mue cBoiicTBa W TUNbl HaHO00beKTOB. Kiaccudukamus HaHOOOBEKTOB.
HaHo0OBEKTHI B TBEPIOM BEILECTBE, B )KUIKOCTAX U ra3ax. OcoOble pu3nyeckue U XUMHUECKUE
CBOICTBa HAHOOOBEKTOB M HAHOCTPYKTYPUPOBAHHBIX cHCTeM. OCHOBHBIE 3aKOHOMEPHOCTU
U3MEHEHMs CBOMCTB HaHomarepuanoB. I'panuibl pasgena ¢as3. Pomp mexdasHbIX rpaHuil B
(GbOpMHpPOBaHUHM CBOWCTB HAHOMATEPUAJIOB. 3aBUCHUMOCTH CBOWMCTB OT pa3Mepa 4YacTHII.
OJNeKTpoHHbIE CBOiicTBa HaHO4acTHI. (OCOOCHHOCTH TEPMOJAWHAMHKH HAaHOOOBEKTOB.
KBasupaBHOBecHEe B HaHOCHUCTEMax. Y CTOWYMBOCTHP HAHOOOBEKTOB. KuHeTHMKa mpolieccoB B
HaHocucTeMax. Dusnyeckue, XMMHUYECKHE CBOMCTBA HAHOOOBEKTOB: HAHOYACTHUI], HAHOTPYOOK
Y HaHOIIPOBOJIOK, aMOP(HBIX HEOPraHMYECKUX HAHOCTPYKTYp. PpakTaibl B ONUCAHUN CBOWCTB
HaHOMAaTEPHUAJIOB.

OcHoOBHbIE THNBI HAHOCTPYKTYP B  JJeKTpoHUuKe. [loaynmpoBOgHHKOBBIE
HAaHOCTPYKTYpPBI: KBAaHTOBBIEC SIMbl, HUTH W TOYKU. MckyccTBeHHBIM aToMm, KBaHTOBBIE TOYKH.
[Toryyenue kBaHTOBBIX Touek. JIutorpadus. KBaHTOBBII J1a3ep.
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Ilopomikn ¥ o0beMHBIE HAHOCTPYKTYPHbIE MAaTepHAJbl. YJIbTPaJUCIEPCHBIE
marepuansl.  Kimaccuduxanms — mopomkoB.  MeToasl  MONydyeHUsT  HAHOIOPOIIKOB.
KoHconnaupoBannele HaHoMmaTepuaibl. [loBeneHue HaHOUYacTHL IpHU CcHeKaHUM. MeToasl
NOJy4eHUsT OOBEMHBIX HAHOCTPYKTYpPHBIX MaTepuanoB. VHTeHCHMBHas miacTudeckas
nedopmanusi. CBOWCTBAa HAHOCTPYKTYP, MOJYUYEHHBIX PA3IMYHBIMH METOJAMHU.

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

Kaacrepsl. Omnpenenenne. Bungel  knactrepoB.  MHorosiiepHbsle  KOMIUIEKCHBIE
coenuHeHUs. Monekynsapabsle kimactepbl. KiacrepHsie Marepuanbl. OcoOble  CBOMCTBa
kiaactepoB. Heyrneponnele TyOymsipHble HAHOCTPYKTYphl. Kiactepbl — Kak 3JeMEHTHI
HaHOPa3MEPHBIX 0OBEKTOB.

HaHocTpyKkTypbl B JKMAKOCTAX. MHILEUIBI, MHUKPOSIMYJbCHUH, HAaHOAMUCIEPCHUM.
HanoctpykrypupoBannsle renu. Kmacrepsl B pactBopax. KoymomgHele 4acTHIBI METAJUIOB.
MarnutHble kKuAKOCTH. HaHocTpykTypupoBaHHble cTekya. DU3NMYECKHE U XUMUYECKHE
CBOMCTBA TOHKMX IUUICHOK M IIOBEPXHOCTHBIX CJIOEB, MULECIUISIPHBIX CHCTEM U MUKPO3MYJIbCHH,
JKUJIKUX KPUCTAIUIOB, a3p030JIEH, 30JI€H, TEEH.

HanocTpyKTypHBIE IICHKH, MOKPBITHSA " IOBEPXHOCTHbIE CJIOM.
HanoctpykTrypupoBannbie nokpbiTHsi. Komnosutneie nokpeitus. Ilnenku Jlenrmropa-biaomxerr.
MeTton MOJEKyJIIpHOTO HAacIauBaHMs.

Ilopucrtelie Tena Ou3nUecKue U XUMUYECKHE CBOMCTBA HAHOOOBEKTOB - HAHOIIOPUCTHIX
TeJ, MOJIEKYJISIpHBIX cuT. HoMeHknaTypa pa3Mepos 1op.

Mem0Opanbl. MemOpannsbie nporueccsl. Kimaccudukarust memOpan. MosekynspHbIe CHUTA.
TpexoBsle MemOpanbl. lcronb3oBaHME TPEKOBBIX MeMOpaH, Kak MaTpHlbl A CHHTE3a
HAHOCTPYKTYD.

CynpamosiekyJsipuble aHcamM0aud. MoJekymsipHOe pacno3HaBaHue, WHGHOpMAIHs,
KOMIUIEMEHTapHOCTh.  [Ipomeccl  mepeHoca ¢ HoOcHUTeNsIMH.  MoJeKyJsIpHblE U
CyIIpaMoJIeKyJIsipHble ycTpoiicTBa. CamocOopka M caMOOpraHu3alys 3alporpaMMHUpPOBaHHBIX
CYNpaMOJIEKYJISIPHBIX CUCTEM.

AcceMOJiepbl U1 MOJIEKYJISIpHbIEe MalIdHbI. HaHOMeXxaHWYecKre W HaHOXJIEKTPOHHBIE
ycTpoicTBa. AcceMOiepsl 1 MOJIEKY IS PHbIC MAIIUHBI.

HanooObexkThl B oOKpy:xKawieid cpene. Ilpupognasie HaHOOOBEKTHL. <«HepHbIe
Kypuiabmuku». Illynrur. Posnp HaHowacTHIl B TpaHCTPaHMYHOM IEPEHOCE XUMHYECKHX
JJIEMEHTOB B OKPY’KAIOILEH Cpele.

3akouenue. CIOXUBIINMECS U NEPCIIEKTUBHBIE 001aCTH MPUMEHEHHUST HAHOMATEpUaIoB
B PAa3IM4YHBIX OTpacisAX MPOMBINUIEHHOCTH. llepcrekTuBbl M MpPOOIEMBI HCHOJIb30BaHUSA
HaHOMAaTEPHAaJIOB U HAHOTEXHOJIOTHH B PA3IUYHBIX 00JIACTSX.

4. O0beM y4eOHOH JUCHHIINHBI

Bunbt yueOHO# paboOThI B 3auerHBIX B akamem.
eIMHUIIAX Jacax
O0mas TpyA0eMKOCTh JMCHHMILJIMHBI 10 Y4eOHOMY IIAHY 7,0 252
AYAUTOPHBIE 3aHATHUS: 3,11 112
Jlexrn (JIek) 0,89 32
IMpaktuueckue 3ansarus (I13) 0,44 16
JlaGopaTopHbie pabOTHI 1,78 64
CamocrosiTesbHas padora (CP): 2,89 104
Bu KoHTpoIs: 3a4eT / 3K3aMeH 1,0 IK3aMeH
(36)
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AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIHMHBI
«I"'a30¢a3Hble mpouecchl NoxydeHuss Hanomarepuaiaon» (b1.B.0/1.14)

1. Heap qucuuMnaMHbL. npuoOpeTeHre 3HaHUM O (PU3NYECKUX U XUMUYECKHX METOAax
NOJydeHUsT HAHOMATepHajoB B Ta3oBoi ¢asze, B TOM YHWCIEC HAHOYACTHI], HAHOHHUTEH U
HAHOTPYOOK, IUICHOK M TOKPBITHI, MACCUBHBIX HAHOCTPYKTYPUPOBAHHBIX M MHUKPOIOPHUCTHIX
MaTepHaioB.

2. B pe3yabrare wu3y4YeHHs AUCHUIJIMHBI oOyyawlinuiicssi mo mnporpamme
0akajaBpHaTa qOJIKEH:

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

CIIOCOOHOCTBIO HCIOJIB30BAaTh B HCCIEJOBAHMSIX U pacyeTax 3HAHHA O MeEToAax
UCCJICIOBAaHHS, aHAIM3a, IMAarHOCTUKU W MOJCIMPOBAHUS CBOWCTB BEIIECTB (MaTepHajoB),
buznyecKuX M XMMHUYECKHUX Ipoleccax, MPOTEKAIIUX B MaTepHalax IpHU HX MOJyYEHHUH,
obpabotke u moaudukanuu (I1K-4);

TOTOBHOCTBIO Y4aCTBOBaTh B pa3pabOTKe TEXHOJIOTUYECKUX MPOILIECCOB MPOU3BOJCTBA U
00pabOTKU MOKPHITHIA, MATEPUATIOB U U3/ENUI U3 HUX, CUCTEM YIPABJICHUS TEXHOJIOTMYECKIMU
nporeccamu ([TK-9);

CIIOCOOHOCTBIO HCIOJB30BaTh HA MPOM3BOJACTBE 3HAHHMS O TPAAMLMOHHBIX U HOBBIX
TEXHOJOTMYECKHUX IpolleccaXx M OIlepanusX, HOPMAaTUBHBIX M METOJMYECKHX MaTrepHuaiax o
TEXHOJIOTUYECKON IMOATOTOBKE IMPOM3BOJACTBA, KAayecTBE, CTAHAAPTH3AIMU M CepTU(UKAIIUH
U3JICITUI K TIPOIIECCOB C DIIEMEHTaMH 3KOHOMHKYeckoro ananusa ([1K-16);

3Hamy:

- (PM3UKO-XMMHYECKHE OCHOBHI METOJOB IMOJyYEHHs] HAaHOYACTHI] U HAHOMATEpUAJIOB B
ra3oBoii (ase;

- OCHOBHbIE (PU3MYECKHE U XHUMHYECKME METOJbl TMOJY4YeHHs HaHOYACTUILl U
HaHOMAaTepHaJIOB B T'a30BOil (pa3e u MepCreKTUBHI UX IPUMEHEHUS,

- OCHOBHbBIE TEXHOJOTHYECKHE ONEepallii U 000pyA0BaHKE I MOTYYeHHs] HAHOYACTHUIL U
HaHOMAaTepHaJIoB B Ta30Boil (ase;

- TpeOOBaHUsI K KaueCTBY ChIpbsSl U IOJY4aeMbIX MPOJIYKTOB JUISl Pa3IMYHBIX METO/OB
NOJIyYEeHHUsI HAHOYACTHI] 1 HAHOMaTepHasoB B Ta30Boi (ase;

yMmemsy:

- BEIOMpaTh HEOOXOIUMBIA METO/ CHHTE3a HAHOYACTHII U MOJIyYCHUsI HAHOMATepUaIoB B
ra3oBoi (haze ¢ ydeToM TpeOOBaHUMN K Ka4eCTBY MPOAYKTA U SKOHOMUUYECKHX MTOKa3aTeNeH;

- ONTHUMH3UPOBATH MapaMEeTPhl BBIOPAHHOTO METOAa CHHTE3a IOJI KOHKPETHBIC LETH U
3aJ1a4H;

enadems.

- HaBbIKAMHU HCIIOJIb30BaHUS TEXHUYECKUX CPEACTB Ui HU3MEPEHHs] W KOHTPOJIS
OCHOBHBIX  IapaMETpPOB  TEXHOJOTMYECKUX  IPOLECCOB  MOJIYYEHUS  HAHOYACTUL U
HaHOMAaTEepHaJiOB B ra30Bo ¢ase;

- HaBbIKaMHU aHAIIM3a HAyYHO-TEXHUYECKOH JINTEPaTyphl B 0OJACTH METOAO0B MOTyUEHUS
HAHOYACTHI] U HAHOMATEpHAaJIOB B Ta30BOH ¢ase.

3. KpaTkoe coep:kaHue AU CHUIIUHBI

1. BBeaenne. Bapuantbl KjJaccH(PUKANMH METOAOB TMOJYYeHHS] HAHOYACTHI H
HaHOMaTepuayioB. OU3NUECKUE, XUMUYECKUE, OMOIOTHYECKHEe 1 KOMOMHUPOBAHHbBIE METO/BI.
Oco0OeHHOCTH MOJTyYeHHUs HYJIb- OJHO-, IBY- U TPEXMEPHBIX HAHOMATEPUaJOB.

2. du3nyeckne MeTOAbl MOJYyYeHHs1 HaHOYacTHL. Bo3ronka-necyonumarust. CriocoObt
MOJIBOMa JHEPIUU Il BO3TOHKM (MCIIONIb30BAHUE BHEUIHUX HarpeBarelieii; pe3uCTHBHBIN,
TUIA3MEHHBIN, JTY4E€BOW M AJIEKTPOHHO-Iy4eBOl HarpeB). JlasepHas aOmsuus. [lucneprupoBanue
B JJIEKTPOAYTOBOM pa3psne. MexaHndeckoe, yabTpa3ByKOBOE U JETOHAIMOHHOE U3MeEJIbUeHUE.
MeTtoa B3pBIBAIOLIMXCS MPOBOJIOK. DJIEKTPOUCKpOBas 3po3us. [lmazmeHHast cdepounuzaus
yactull. KpuoreHHsie MeToIbI.
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3. ®usuyeckne MeTOAbl MOJYYEHHS] MACCHBHBIX HAHOCTPYKTYPHPOBAHHBIX
maTepuanoB. VHTeHcuBHas uiactudeckas aedopmanus. OOpa3zoBaHHEe HAHOCTPYKTYpP MpH
KpUCTATU3AM  aMOp(GU3UPOBAHHBIX ClIoeB. HampaBieHHas KpucTauM3anus amMopQHBIX
criaBoB U crekod. Juddysus B tBepaom Tene. IlpeccoBanue u criekanue (Pa3HOBUIHOCTH
criekanus). IHTeHCUBHAs TU1acTU4ecKast qedopMarius.

4. ®usnyeckue MeTOAbI TMOJYYeHHs] IUJIEHOK M MoKpbiTHi. [lomuB u ero
pa3sHOBUIHOCTH (KameJbHbIA METOJ, CHHHWHroBaHWeE). Meron mnorpyxenus. HambuieHne
(TepMHUecKoOe, INMEKTPOHHO-Ty4YeBOE, MarHeTpoHHoe). [loHsaTtue 06 snuTakcuu. MOJEeKyIsIpHO-
nay4eBas snuTakcus. MonHas nminantanusg. @opMupoBaHue KBaHTOBBIX TOUEK M IIPOBOJIOK IpU
noHHoM cuHTeze. Juddysmonnsie wmetonpl. CrpyitHble  Metonbl. Jlutorpadus u
Ha"onurTorpadus. [IyukoBsie METOIbI HAHOTUTOTpaQHH: IEKTPOHHASI, HOHHAS, PEHTI€HOBCKasl.
MeToabI 30H10BOM HAHOTEXHOJIOTHH.

5. dusnyeckne MeTOAbl TMOJYYeHMS HAHOHMTeH MW HaHOTpPyOok. Bosronka-
necyonmumanms. Jlazepras aOmsmus. JlucneprupoBanue B JOYroBoM paszpsiae. Pacmieruienue
CIIOMCTBIX BellecTB. HamnplieHHE MIIEHOK CO CTPYKTYPHBIM HECOOTBETCTBHEM CBOMCTB U MX
npeoOpa3oBaHue.

6. XumMH4YeckHMe MeTOAbI MNOJYYeHHs HAHOYACTHL B Tra3oBoii ¢asze. Peakuuu
TEPMUYECKOTO pa3iokeHus. Peakuum Tuma ra3 — TBeEpHoe Teno. Peakuuu XWMHYECKOTro
OCaXJICHUS U3 ra30BOM (a3bl M UX PA3HOBUIHOCTH.

7. XuMu4ecKkue MeToAbl MOJYYeHHUsl MJIEHOK M MOKPBITHH. XUMUYECKOE OCAKIICHHUE
METAJUIOOPTaHMYECKUX  COEAMHEHUH W3  razoBoi  ¢a3pl. Onurakcus.  OcaxaeHue
(G yHKIIMAIM30BaHHBIX HAHOYACTHI] Ha (DYHKIMATU30BaHHON MOJITIOKKE.

8. Xumuueckue MeTOAbl MOJYYeHUS] HAHOHMTeH M HaHOTPYOOK. DPopmupoBaHuE
YIJIEPOAHBIX M HEYTJIEPOIHBIX HAHOTPYOOK M3 BEUIECTB CIOHCTOrO CTPOEHUS U U3 BEILIECTB CO
CTPYKTYPHBIM HECOOTBETCTBUEM. KaTanuTudeckuil NUpoOiau3 YrieBoAOpoaoB. MaTpHUuHbIN
MeTo] (MaTpHIlbl-HAHOHUTH, MAaTPUIBI-HAHOCKBAXKUHBI, MOJICKYJISIPHBIC MaTpHIlbl). MeTos map-
KHUJIKOCThb-KpUCTAT. XHUMHUYECKOe MOIU(UIIMPOBAHWE HAHOTPYOOK. Peaknuu B TOJOCTH
HAHOTPYOOK. DIEKTPOXUMUYECKUE METO/IBI.

9. Mertoabl NOJYyYeHHS] MHKPONMOPHUCTHIX MATEPHATIOB. <SIHepHBIE» TPEKOBHIE
MeMOpaHbl. MeMOpaHbl M3 OKCHAOB QNIOMHUHMS, THTaHA M LHUPKOHUS, TOJIydaemble
IIEKTPOXMMHUYECKUM OKUCIIEHHEM. MaTepuaisbl ¢ BBICOKOM yIelIbHON MOBEPXHOCTHIO. LIEOJIUTHI,
MOJIEKYJIIPHBIE CUTA, AKTUBUPOBAHHBIE YTJIH.

10. KomOMHUpOBaHHBIE METOAbl. MEeXaHOXUMHUECKOE PEAKIIMH U UX Pa3HOBUIHOCTH.
Bo3ronka MeTaioB B cpelie aKTUBHBIX ra30B. XMMHUUYECKHE AKTUBATOPHI CIIEKaHUS.

11. Hanorexnousorusi. [IpoOGiembpl U JOCTHKCHHS HAHOTEXHOJOTHMH B CO3JIaHUU
MaTepuaioB, IpruOOpPOB, YCTPONUCTB M MAILIMH HA COBPEMEHHOM JTarle.

4. O0beM y4eOHOH JUCHHUILIMHBI

Bunbr yue6HOM paboThI B 3ayerHBIX B akanmem.
eIMHUIIAX Jacax
O01masi TPYA0eMKOCTh THCIUTIMHBI 110 Y4e0HOMY TJIAHY 4,0 144
AyIMTOpHBIE 3AHATHS! 1,78 64
Jlexiu (JIek) 0,44 16
[Mpaktuyeckue 3ausatus (I13) 0,45 16
JlaGopaTopHbie pabOoTHI 0,89 32
CamocrosiTesbHas padora (CP): 2,22 80
Buja koHTpoOJs: 3a4eT / 3K3aMeH 0,0 3auer ¢
OLICHKOM

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«CHHTEe3 HAHOYACTHIl 1 HAHOMATepHAaJIoB B :kuAKUX cpeaax» (61.B.0OJ1.15)
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1. leab AUCHUILUIMHBI - MPUOOPETEHHE OOYYAIOMIMMHUCA 3HAHUA W KOMIETCHIIMHA B
00JacTH MOJy4eHUs HAHOYACTHI] U HAHOMATEPUAJIOB B )KHUJIKHX Cpelax.

2. B pe3yabTtare wu3yYyeHHs IUCHMUIUVIMHBI O0y4YalUIWiicsi MO mporpamme
MATUCTPATYyPhI J0JIKEH:

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

CIIOCOOHOCTBIO HCIONB30BAaTh B HCCICNOBAHMSIX W pacyeTax 3HAHHUA O METOoAax
UCCIIC/IOBaHMs, aHAIM3a, JIMAarHOCTUKU W MOJCIMPOBAHUS CBOWCTB BEIICCTB (MaTepHasoB),
GuU3MYECKUX W XHMHYECKUX MpOoIeccaX, MPOTEKAIIUX B MarepHallax NpH HX IMOJYYCHUH,
obpabotke u moaudukanuu (I1IK-4);

TOTOBHOCTBIO Y4acTBOBaTh B pa3pabOTKe TEXHOJIOTUYECKUX MPOIECCOB MPOU3BOCTBA H
00paboOTKH MOKPBHITUN, MAaTEPUAJIOB U U3JIEIUIM U3 HUX, CUCTEM YIIPaBJICHUS TEXHOIOIMUYECKUMU
nporeccamu (I[1K-9);

CIOCOOHOCTBIO HCMOJBb30BaTh Ha MPOU3BOACTBE 3HAHHUA O TPAIUIUOHHBIX M HOBBIX
TEXHOJIOTHYECKHUX IMPOIeCCaX M OIMeparsaX, HOPMAaTUBHBIX M METOJUYECKHX MaTrephajax o
TEXHOJOTMYECKON TOJrOTOBKE MPOU3BOJACTBA, KAauecTBE, CTAHIAPTU3ALUU U CepTU(UKALUN
U3JICITUI 1 TIPOIIECCOB C DJIEMEHTaMU 3KoHOMHUYeckoro ananu3a ([1K-16);

3Hamy:

TEOPETUYECKHE OCHOBBI MPOILECCOB KPUCTALIM3AIMU B JKHIKHX CpElax, OCHOBHBIC
(dakTopbl, BAUSIONINE HA pa3Mep U CKOPOCTh 00pa30BaHUs LIEHTPOB KPUCTAJUIM3ALUU, CKOPOCTh
pOCTa HAHOYACTHII;

3aKOHOMEPHOCTH  MPOTEKAIOUIMX  MPOLECCOB  MpU  CHUHTE3€  HAHOYACTHI] H
HAHOMAaTEPHAJIOB B JKUIKHUX (azax;

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

3aKOHOMEPHOCTH, MO3BOJIAIONINE MPOTHO3UPOBATh pa3Mep U MOP(OJOTUI0 HAHOYACTHII
MIPH UCTIOJIb30BAHUHU KHUAKO(DA3HBIX METOJOB CHHTE3A,

ymemsy:

BBIOMPATH CIIOCOO CHHTE3a JUIS MOyYeHHUs HaHOYacTHUI] TpeOyeMoro pazmepa u popMmsl;

HaXOJUTh W MCIIONB30BAaTh JIUTEPATYpPHbIE MCTOYHHUKH, HEOOXOJUMBIEC NJIS MOIY4YECHHUS
HAHOYACTHI] 1 HAHOMATEPHAIIOB Pa3IMYHON IPUPOJIBI, TUCTIEPCHOCTH U COCTaBa,

MPUMEHSTh TEOPETUUECKUE U MPAKTUUYECKHE 3HAHUS O COco0ax CHMHTE3a HaHOYACTHI] U
HAHOMAaTEPHAJIOB JJIsl PEIICHIS] HEKOTOPHIX UCCIIEIOBATENLCKUX M MPUKIIAJIHBIX 3a]1a4;

61a0emo.

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

OCHOBHBIMM METOJIaMH CHHTE3a B JKUJIKHUX CpelaX HAHOYaCTHI[ U HaHOMAaTepHasloB
Pa3TUYHON AUCTIEPCHOCTH U IPUPOJIBI.

3. KpaTkoe cogep:kaHue TUCHUTIIUHBI

1. BBeneHue B CHHTE3 HAHOYACTHIl U HAHOMATEPHAJIOB B KUJKUX Cpeaax
1.1  OcHOBBI KpUCTAITU3ALIMHU B )KHUJIKHUX cpenax. KonaeHcalnnoHHble MpOLEcCHl.

1.2  T'omoreHHoe 3apofble00pa3oBaHKe, TEPMOJIMHAMUKA U KHHETHKA
1.3 OcHoBHBIEC (PaKTOPHI, BIUSIOMINE HA CKOPOCTH POCTa HAHOYACTHII

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

2.4  CuHTe3 HAaHOYACTHII CO CTPYKTYPOH Aap0-000s10uKa

3. KommuiekcHble MeTOABbl CHHTE3a HAHOYACTHII M HAaHOMATEpUANOB B IKUIKUX
cpenax
3.1 OcHOBHI 30/1b-T€JIb METO 1A TTOTYUYEHHUSI HAHOMATEPHAJIOB
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3.2 ConbBo- U TUAPOTEPMATILHBIN CUHTE3 HAHOMATEPHUAJIOB
3.3 CuHTE3 HAHOYACTHI] PU MUKPOBOJTHOBOM H YJIHTPa3BYKOBOM BO3/ICHCTBHH
3.4 Kpuoxumudeckuii METOl CHHTE3a HAHOYACTHII
3.5 DIeKTpOXUMUYECKHUE METObI MOYICHHUSI HAHOMATEPHAIIOB
3.6 Marpu4HbIli CHHTE3 HAHOYACTHI]
3.7 buonornueckre METObI CHHTE3a HAHOYACTHUIl U HAHOMATEPHAJIOB
3.8 Camoopranuzaiys HaHOYACTHII.
4. O0beM y4eOHOH JUCIHIIMHBI

Bunbr yue6HOM paboThI B 3ayerHBIX B akanmem.
eMHUIIAX Jacax
O01masi TPyA0eMKOCTh THCIUTIMHBI 110 Y4eOHOMY TJIAHY 5,0 180
AyIMTOpHBIE 3aAHATHS! 1,78 64
Jlexrmn (JIek) 0,44 16
Ipaktuueckue 3ansarus (I13) 0,45 16
JlaGopaTopHbie pabOTHI 0,89 32
CamocrosiTesbHas padora (CP): 3,22 116
Buja koHTpoas: 3aueT / 3K3aMeH 0,0 3auer ¢
OLIEHKOM

AHHOTanus padoyeil NPOrpaMMbl JUCHHUILIMHBI
«MeToabl H MPUOOPHI /1A M3YUeHHs] HAHOYACTUIl M HaHOMaTepuaioB» (b1.B.0/1.16)

1. Heab DUCUMIUIMHBI. SBISETCS MPUOOpPETEHUE 3HAHWUW O CYIIECTBYIOIIMX METOAax
UCCJIEIOBaHMsI HAHOOOBEKTOB U HAHOCHUCTEM U MPUHLHUIIAX, Ha KOTOPBIX OCHOBAHO COBPEMEHHOE
QUATHOCTHYECKOE © aHaJIWTHYecKoe oOopymoBaHue. (OCHOBHOE BHUMaHUE YIENSETCS
byHIaMeHTaIbHBIM MPUHIUIAM, QU3NYECKUM MpeesiaM pa3InuyHbIX METOAOB U UX TOUHOCTHBIM
XapaKTePUCTHKAM.

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

Ob6naoams caenyromumu oomekynpTypubiMu (OK), obmienpodeccronansasiMu (OITK)
u npodeccuonanbHbivu ([1K) komMmnereHImsIMI:

TOTOBHOCTBIO BBINOJNHSITh KOMIUIEKCHBIE HCCIEAOBAHUS WM HCIBITAHUS TPU HU3YUEHHUH
MaTepuajoB W W3JCTHUH, BKIIOYAs CTaHAAPTHBIE U CEePTU(PHUKAIMOHHBIE, MPOLECCOB HX
POM3BOJICTBA, 00paboTku u Moaudukamuu (ITK-5);

CIIOCOOHOCTBIO OIICHMBATh KAueCTBO MAaTEPHANIOB B MPOM3BOACTBEHHBIX YCIOBHSIX Ha
CTaIUH OIBITHO-TIPOMBIIIJICHHBIX HcTbITanuil u Bueapenus ([1K-10);

CIIOCOOHOCTBIO  HCIIOJI30BaTh HOPMATHBHBIE W METOAMYECKHE MaTEpHUanmbl IS
MOJATOTOBKA U O(OPMIICHUS TEXHUYECKUX 3aJaHHUN Ha BBITIOJHEHUE WU3MEPECHHM, MCIIBITAHUH,
HAYYHO-HMCCIIEI0BATEIbCKUX M OMBITHO-KOHCTPYKTOPCcKHUX padot (ITK-13);

TOTOBHOCTBIO  HWCIONB30BaTh TEXHUYECKHE CpPEICTBA H3MEpPEHUs H  KOHTPOJIS,
HEOOXOUMBIE MPU CTaHAAPTU3ALNU U cepTU(UKALNN MAaTEPUAJIOB U MPOIleccax WX MOJIyuyeHus,
UCTIBITATEIBHOTO U IPOM3BOACTBEHHOTO 00opynoBanus ([1K-14);

3Hamy:

- (PMBUKO-XMMHUYECKHE OCHOBBI METOJOB WCCIICOBAHMS, aHAIW3a W JIUArHOCTUKU
HAaHOMAaTEpPHAaJIOB U HAHOCUCTEM;

- (pu3nuecKkue OCHOBBI CKaHUPYIOIIEH M MPOCBEUMBAIONICH JEKTPOHHON MUKPOCKOIIHH,
TYHHEJIbHOW M aTOMHO-CUJIOBON MUKPOCKOIINH;

- (pu3mveckre OCHOBBI CHEKTPOCKOMUYECKHX U JAU(PPAKIMOHHBIX METOAOB M3YYCHHS U
aHaJIM3a HAHOCHCTEM U HAaHOMAaTepHaJoB

- BUJIBI U YCTPOHCTBO OCHOBHBIX MPHOOPOB ISl MCCIEAOBAHNUS, aHAIN3a U TUATHOCTUKU
HAaHOMAaTEpHAaJIOB U HAHOCUCTEM;
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- OCHOBHBIC TpeOOBaHMA K OOBEKTaM aHaJIM3a Ul pa3IMYHBIX METOJOB HCCIEIOBaHNUA,
aHaJIN3a U JUAaTHOCTHKU HAHOMATEPUAJIOB U HAHOCUCTEM,

ymemp:

- BbIOMpaTh HEOOXOAMMBIM  METOJ aHalmM3a M  JUArHOCTHMKM  HAHOYACTHIL,
HaHOMAaTEPHUAJIOB U HAHOCUCTEM B COOTBETCTBUU C IIOCTABJICHHOW UCCIIENOBATEIILCKOM 1IEIbIO;

- OLCHMBATh JIOCTOBEPHOCTH IIOJYYEHHBIX pE3YJBTATOB AaHAIW3a HAHOYACTHUIL U
HaHOMAaTEPHUAaJIOB;

- IPOBOAUTH CPAaBHEHUE PE3YJIBTATOB, IOIYYCHHBIX PA3HBIMU METOLAMHY;

enadems.

- HaBBIKAMHU MCIOJIb30BaHUS PA3JIMYHBIX TEXHUYECKUX CPEACTB I U3MEPEHHUS U
KOHTPOJII OCHOBHBIX [1apaMETPOB HAHOYACTHULl U HAHOMATEPUAJIOB,;

- HaBBIKAMH aHaAJIN3a ITOJIY4YECHHBIX PE3YJIbTAaTOB.

3. KpaTkoe coep:kaHue I CHUITUHBI

BBenenne. OcOOEHHOCTH WCCIENOBAHUSA HAHOOOBEKTOB Y HAHOCUCTEM. MeTOIbI
U3ydeHHs: (U3NKO-XMMHYECKHX IPOIECCOB B HAHOCHUCTEMaxX, (U3UYECKUX, XUMHUYECKUX U
OMOJIOTMYECKUX CBOMCTB M IKCIUTYaTAllMOHHBIX XAPAKTEPUCTHK HAHOMATEpHUasOB, YCTPOMCTB,
npuOOpoB U M3AENHi Ha uX ocHoBe. CrienupuKa TMHEHHBIX U3MEPEHUH, XUMUYECKOTO aHalIn3a
U ONpEAETICHHUs CTPYKTYPHBIX NapaMeTpoB HAaHOOOBEKTOB. TpeOoBaHMs K TOYHOCTH MU3MEPEHUN
U METPOJIOTUYECKUM XapaKTEpPUCTUKAM METOJIOB AaHalu3a W JWarHOCTUKM HAHOYACTHUIl U
HaHOMAaTEPHAJIOB.

Mukpockonnueckne MeToabl. OCHOBHBIE TIOHSTHSA. YBEJIWYEHHME MHUKPOCKOIA,
II0JIE3HOE yBEIMUYEHHE, AUPPAKIIUOHHBINA IPEE IPOCTPAHCTBEHHOIO pa3peleHHs] ONTHYECKOTO
MHUKpOcKomna. [TpUHIUIBI TOCTPOSHHS YBEINYEHHOTO n300paxenus. [Ipubopsl ¢ mapanienbHbIM
U TOCIIeIoBaTeNbHbIM (popMUpOBaHUEM H300pakeHus. [IpuHnun nocrpoeHus M300pakeHUs B
pactpoBoM (CKaHUpyOLIEM) MHKpocKore. [IpocTpaHCTBEHHOE paspelieHHe W TiyOuHa
PE3KOCTH.

®duszuyeckHe OCHOBbI JJICKTPOHHOH  MHMKPOCKONMH. OMHUCCUS  DJIEKTPOHOB.
TepMoaIeKTpOHHAS ¥ BTOPUYHASI AJIEKTPOHHAS! SMHUCCHSL. ABTOAJICKTPOHHAs ([10JIeBast) IMUCCHSL.
D¢dexT TemmoBbIX CKOpOcTed. VICTOYHUKH 3JCKTPOHOB  (3JCKTPOHHBIC MYIIKH) IS
JNIEKTPOHHBIX MHUKPOCKOIOB. THIBI HCIONB3yeMBIX KaTohoB. [IpemmyinecTBa M HemOCTaTKU
KaTOJ/IOB C aBTORJIEKTPOHHOU smuccueil. [ToHsTie 00 3JIeKTPOHHON ONTHKE, MATHUTHBIC JIMH3HI.
BakyymHble ycmOBUS I Pa3lIMYHBIX THUIIOB  DJIEKTPOHHBIX MHKPOCKOMNOB. (OCHOBBI
B3aUMO/ICHCTBUS ANEKTPOHHOTO MyYKa CPEHUX SHEPTHid ¢ TBepAbIM TeioM. [Ipober 3eKTpoHOoB
B TBepJIoM Tesie. OCHOBHBIE B3aUMOJEHUCTBUSA — YIPYroe M HEYNpyroe paccesinue. Bropuunas
JJIEKTPOHHAsL HSMHUCCHA. ['eHepanus TOPMO3HOIO M XapaKTEPUCTUYECKOTO PEHTIECHOBCKOIO
n3nydeHus. Oxe-3pPexT u 0Ke-dJIeKTpPOHHAs dMHUcCHA. PaguannoHHBIE MOBPEXICHUS
UccIenyeMoro oobexrTa. JleTeKTopsl HHPOPMATUBHBIX CUTHAJTIOB B 3JIEKTPOHHON MUKPOCKOIIHH.

[IpenenbHbIe BO3MOKHOCTH 3JIEKTPOHHON MUKPOCKOTIUU

PactpoBasi 3jiekTpoHHasi MuKpockomusi. OOmias cxeMa W TNPUHIUN JCHCTBHS
pacTpoBOro 3JIEKTPOHHOTO MHUKPOCKOMA. THIBI KaTOJOB, HCIOJNb3YyEMBIE B PAacTpOBOU
JJIEKTPOHHOM MUKPOCKONHUU. MX CpaBHUTENBHBIE IPEUMYIIECTBA M HENOCTATKU. Pexum
perucTpanyy MEUICHHBIX BTOPHYHBIX JJIEKTPOHOB. JI€TEKTOp MEMJIEHHBIX BTOPUYHBIX
ANIEKTPOHOB. MexanusMm  ¢opmupoBaHust KOHTpacta u3oOpaxkeHus. KaHteH-3pPexT.
[IpoctpancTBeHHOE paspelieHne W HMHGOPMATUBHBIE BO3MOXXHOCTH. OrpaHuyeHHs Ha
XapaKTEPUCTUKN 00pa3lia — TEeIUIO- M DJICKTPONPOBOAHOCTh. PexuM permcrpauuu oOpaTHO
paccesHHBIX 3J1EeKTpoHOB. MH(poOpMaTuBHBIE BO3MOXHOCTH, MPOCTPAHCTBEHHOE pa3pelIeHuE,
IIpUMEHEHHe. PacTpOBBI 3JIEKTPOHHBIM MHKPOCKOII — CPEACTBO HM3MEPEHHUs JIMHEHHBIX
pa3MepoB B HaHoMana3oHe. KannbpoBka B HaHOiMANa30HE. IMHEWHbBIE MEphl B HAHOIMATIa30HE.
IIpenenbHble BO3MOKHOCTH PACTPOBOM JIEKTPOHHOM MHUKPOCKOIMH IIPU U3MEPEHUU JIMHEHHBIX
pa3mMepoB HaHOOOBEKTOB. [IpocTpaHcTBEHHOE pa3pelieHue.

IIpocBeunBaomas 31eKTPOHHAs MUKpockonusi. O0mias cxemMa M MPUHIUN JIEHCTBUS
IIPOCBEUUBAIOIIETO  AJIEKTPOHHOIO  MHKpOcKona. Peanmuzamust peXuMOB — HaOJIOJEHUSA
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n300pakeHusl (TEMHOE W CBETIIOC MO0JIE), MUKPOIU(PPAKIHH. IIeKTpoHOrpadus. MexaHH3MBbI
(opMHpOBaHUs KOHTpacTa M300pa)KeHUs B IPOCBEUMBAIOLIEM 3JIEKTPOHHOM MHKPOCKOIIE.
[IpocBeunBaromMii  AMEKTPOHHBIA MHKPOCKON KaK CPEICTBO HU3yYeHHs] HaHOOOBEKTOB.
[IpenenpHble BO3MOXHOCTH IPOCBEYMBAIOLIETO 3JIEKTPOHHOTO MHMKpockoma. TpeGoBaHus K
00BEKTaM UCCIICIOBAHHUS.

Ckanupyromasi 30HA0Bass MHKpockonusi. OCHOBHbE (DU3MUECKHE IPUHIUIBI
CKAaHMPYIOLEH 30HAOBOM MHMKpPOCKONUHU. TyHHEIBbHAass W  aTOMHO-CWIOBas  30HJO0Bas
MHUKpockonusa. MHpopMaTHBHBIE BO3MOXKHOCTH M IPOCTPAHCTBEHHOE pasperieHue. OCHOBHBIE
AJIEMEHTBHl CKAaHUPYIOLIEr0 30HI0BOrO MHKpockomna. [IpumeHeHWe 1pu HCCIEAOBAHUU
HaHOOOBEKTOB M IMHEWHBIX U3MEPEHUSX B HAHOIUAMA30HE.

PeHTreHocnekTpajbHblii MUKpoaHaau3. ['eHepanyss peHTI€HOBCKOIO M3JIy4eHUs IIPU
B3aMMOJCHCTBUH JJIEKTPOHOB c TBEPABIM TEJIOM. OcHoBHBIE ITPUHIIMIIBI
PEHTI€HOCIEKTPAJIBLHOIO aHaIM3a. XapakTEepUCTUYECKOE DPEHTIEHOBCKOE U3IydeHHUE. 3aKOH
Mo3znu. 3aKOHOMEPHOCTH B PEHTIE€HOBCKUX cHekTpax. CrnekTpayibHblie cepud. TopMo3Hoe
PEHTI€HOBCKOE H3NyuyeHue. [IpuHIMNBI pa3ioKeHuss PEHTT€HOBCKOIO H3JIyYE€HHUS B CIHEKTP.
CnekTpoMeTpbl ¢ BOJTHOBOM M IHEPreTUYECKOW AMCIEpcHei. PEHTTeHOBCKHIT MHUKpOaHaIu3 C
JJICKTPOHHBIM ~ 30HAOM. METpPOJIOTHYECKHE  XapaKTePUCTUKU  (JOKaIbHOCTH,  Ipee
OOHapy)XeHUs, TUana3oH ONpPEeIIeMbIX COJCpP)KAHUM, AUAIa30H OIPEIesIeMbIX DJIEMCHTOB).
YCTpOUCTBO PEHTIEHOBCKOIO MMKpOAHAIMU3aTopa. IIpMHIUIBI KOJIMYECTBEHHOrO AaHAIN3a.
PeHTreHoBCKMI MHUKpOaHaIU3 B MPOCBEUMBAIOINICH AJEKTPOHHOM MUKpockomnuu. IIpenenbHbie
BO3MO>KHOCTH.

DJIeKTPOHHasi cneKkTpockonusi. O)e CIEKTPOCKONMS U PEHTIeHO(OTORIEKTPOHHAS
CIEKTPOCKOIIHSL. WNndopmaruBHbIe BO3MOXKHOCTH. JlokanpHOCTB OIpEIEIICHUN.
OKcnepUMEeHTallbHble OCOOEHHOCTH peanu3alid MeToAoB. Bakyymuble ycinoBus. [IpuHuIMIBI
orpeneneHuss (GOpPMBI HAXOXKIEHHUS JJIEMEHTOB — XHUMUYeCKMid cnaBur. JlokambHas oxe-
CHEKTPOCKONUS € DJIEKTPOHHBIM  30HAOM. lIpenenbHbIE  BO3MOMKHOCTH — 3JIEKTPOHHOU
CIEKTPOCKOIIUH.

Macc-cnekTpoMeTpusi BTOPHYHBIX HOHOB. OCHOBHbIE (PU3MUECKUE SBICHMS IpU
B3aMMOJEHCTBUM HMOHOB C TBepAbIM TesnoM. KaronHoe pacneuieHue. [Ipouecchl MoHM3anuy,
KO3(PUITMEHTH OTHOCUTEIHHOM 3JIEMEHTHON YYBCTBUTEIBHOCTH. [IpMHIMIBI MEHCTBUS Macc-
CIEKTPOMETPOB, OCHOBHBIE THUIIBI Macc-CEnapaTropoB. Macc-CIEKTpOMETP BTOPUYHBIX HOHOB.
OcHOBHBIE 371eMEHTHI. TpeboBaHus K BaKyyMHBIM ycioBHsM. [loHATHE O pacnpenenuTebHOM
(mocnoitHom) ananmu3e. JlokanbHOCTH omnpejaeneHus. [IpHHIUIBI KOJIMYECTBEHHOTO aHau3a.
KamuGpoBka npubopa mo riayouHe. MeTposlorHyecKkue XapakTePUCTHKH MacC-CIIEKTPOMETPUHN
BTOPUYHBIX MOHOB. BpeMs nposeTHast Macc-CIEKTPOMETPHS.

HNuTepdepomerprueckne MeTOAbI H3MepPeHUs HaHomepeMemieHuil. [lpuHImn
neiictBusi  yazepHoro wuHTepdepomerpa. IlpenenbHble BO3MOXKHOCTH HMHTEp(EpPOMETPHUH.

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

PEHTTEHOBCKUX JIyueil M 31eKTpoHOB. YpaBHeHus Jlays, ypaBHenue Bynbda-bparros. Cassb
YIJI0BOM MIMPHHBI TU(GPAKIMOHHOTO MaKCUMyMa M pa3Mmepa 00JacTH paccestHus. ManoyrioBoe
paccesHMEe PEHTTCHOBCKUX JIyded M JJIEKTpOHOB. lIpumeHeHue mius u3MepeHus pasMepoB
HAHOYaCTHLI.

Metoasl  BBIABJIEHHUSI  KBAHTOBO-pasMepHBIX d¢d¢exrToB. JlromuHEecHeHIMS,
pamMaHOBCKOE paccesHue. [[puMeHeHne XMMUYECKUX 30HI0B.

4. O0beM y4eOHOH JUCHHUILIMHBI

Bunbr yue6HOM paboTh B 3ayerHBIX B akazmem.
CANHHUIIax qacax
Oo6mas TPyA0eMKOCTh JUCHHILJIMHBI IO Y4e0HOMY IJIaHy 6,0 216
AYIUTOpPHBbIE 3aHATHUSL: 2,67 96
Jexmuu (JIek) 1,33 48
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[Mpaktruyeckue 3ausatus ([13) 0,45 16
JlaGopaTopHbie pabOTHI 0,89 32
CamocrosiTesbHas padora (CP): 2,33 84
Buja koHTpoOJs: 3aueT / 3K3aMeH 1,0 IK3aMeH
(36)

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«buonornyeckne HaHOCTPYKTYphI» (B1.B.OJ1.17)

1. Ileap AWMCHMIUIMHBI - O3HAKOMUTh CTYACHTOB C OCHOBHBIMH KIJIACCAMH
OMOJOTUYECKUX MOJIEKYJI, UX CTPOCHUEM U (PYHKIIUSIMH, 1aTh IMOHSATHE O CTPOCHUU U (YHKIIHSIX
OMOJIOTHYECKUX HAHOCTPYKTYp B JKHMBOM NpHpOJIEe HA MPHUMEPE YHEPreTUUYECKUX IPOLIECCOB B
KJIETKE, MPOLIECCOB TE€HEPUPOBAHUS, BOCHPUITHS M TEpeJadyd CHUTHAJIOB, MEXaHHYECKOTO
JTBUKCHUSI.

2. B pe3yabraTre wu3ydyeHHs JAUCHUIVIMHBI O0y4YyawIIMiicsi MO Tmporpamme
0akajaBpHaTa q0JIKEH:

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

TOTOBHOCTBIO MPUMEHATh (PYHIaMEHTAJIbHbIE MaTEeMAaTUYECKUE, ECTECTBEHHOHAYYHbIE U
o0rIenHXeHepHbIe 3HaHUs B mpodeccruonanbhoi aesrenproctu (OITK-3);

CIOCOOHOCTBIO MCMOJIb30BaTh Ha MPAKTHKE COBPEMEHHBIE IMPEICTaBICHUS O BIHUSHUU
MHUKpPO- U HAHO-CTPYKTYpbl Ha CBOMCTBA MAaTEPHUANIOB, UX B3aMMOJEHUCTBUM C OKpYXKarollen
Cpezoi, moyisiMu, yactutiamu 1 usaydenusmu ([1IK-6);

3Hamy:

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

- CTpOeHHE U paboTy Hanbosee BaXKHBIX OMOIOTHYECKUX HAHOCTPYKTYP;

- MOJICKYJIIpHbIE MEXaHU3Mbl BOCTIPUATHS, NIEpeadyn U npuemMa MHGOpMaluu B >KUBBIX
cucTemax;

- MOJIEKYJISIPHBIE MEXAaHU3MbI TIOJTYYEHUS U XPAaHEHUS SHEPTUH B J)KUBbBIX CHCTEMAX;

- MOJICKYJISIPHBIE MEXaHU3Mbl MEXaHUYECKOTO JIBHKEHUS B )KUBBIX CHCTEMAX;

yMmemsy:

- BUJCTHh NEPCIEKTUBBl BO3MOXKHBIX OHMOJIOTHYECKUX, MEAUIMHCKUX U JKOJOTHYECKHUX
MPUJIOKEHUH HAaHOTEXHOJIOTHH;

— CaMOCTOSITENIbHO OPHEHTHUPOBAThCA B JIMTEPAType, MOCBSIIEHHOW MEIUIIMHCKUM U
OMOJOTUYECKUM MPUIIOKEHUSM HaHOTEXHOJIOTUH;

- BECTH JIMAJIOT M COTPYAHUYECTBO C MPEICTABUTEIAMU MEIUIIMHCKUAX U OMOJIOTHYECKUX
HayK;

enadems.

- HaBBIKAMH aHaJM3a HAYYHO-TEXHUYECKOM JINTEpaTypbl B 0OJACTH CTPOEHHS, CBOMUCTB,
(GYHKUIMH ¥ BO3MOKHOTO TPUMEHEHHSI HAHOCTPYKTYP OHOJIOTMYECKOTO IPOUCXOXKACHUS.

- CIIOCOOHOCTBIO UCIOJIB30BATh Ha MPAKTUKE 3HAHUS O CTPOCHUH U (PYHKIIMOHUPOBAHUU
OMOJIOTUYECKIX HAHOCTPYKTYP, B TOM YHCIIEe TIPH pa3paboTKe HOBBIX HAHOMATEPHAIIOB.

3. KpaTkoe coaep:kaHue TUCHUTIIUHBI

1. BBenenne. Mecto OMOXUMHH CPEIM IPYTUX €CTECTBEHHBIX HayK. OOBEKThl N3yYCHUS
ouoxumun. CBs3p OMOXMMHMM U HAHOTEXHOJIOTUU. buomumeruka. YpOBHU OpraHu3aluu
OMOJIOTUYECKNX CHUCTEM. buomornyeckue OOBEKTHI KaK HAHOCTPYKTYpbl M HAaHOMAIIWHBI.
DNEeMEHTHBIN COCTaB )KUBBIX OpraHu3MoB. Ocobast posib BOJbI Ui AKUBBIX OPIaHU3MOB.

2. Knerku u Bupycbl. OCHOBBI KJIETOYHON Teopuu. [IpoKapHOTBI M SYKapUOTHI.
Crtpoenue, QpyHKUMH M XapakTEpHbIE pa3Mepbl KIETOYHBIX CTPYKTYyp. CTpoeHue BHUPYCHBIX
yactul. Kmaccudukamus BupycoB. BzammoneiictBue BHUPYCOB ¢ KiIETKOH. JIu3oreHHbIH H
JUTUYECKUN MyTh. BUpychl Kak MpUpoAHbIE HAHOMAIIUHBI.
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3. BeakoBble HaHO00bEKTHI. AMUHOKHUCIOTBL. OmNpeneneHue, oobmas GdopMmya,
ONTUYECKas aKTUBHOCTb. buonormyeckue (yHKunu amMuHOKUCIOT. CTPYyKTypa aMHHOKHUCIOT.
Hesamennmbie aMuHOKHCTOTHL. CTPYKTypa v OMOIOTUYECKUE (PYHKITHH METTHIOB.

buonoruueckne (QyHKIMHM, XapakTepHbIE pa3Mepbl MOJIEKYJd O€NKOB. YPOBHH
OpraHW3ali CTPYKTYypbl OenkoB. JleHarypaius. HaHOCTpyKTypa KOJIJIareéHOBBIX BOJOKOH.
Crpykrypa u pyHkiuu remorioonna. CTpykTypa u pyHKITIH UMMYHOTJIO0YJIMHOB.

Omnpenenenue, HOMEHKIaTypa U kiaccudukanus (epmentoB. OcoOEHHOCTH AECHUCTBUS
dbepMeHTOB Kak KaTanu3aTopoB. CTPOCHHE aKTUBHOTO IIeHTpa GepMeHTOB. MexaHu3M JIeUCTBUS
dbepMeHTa - Teopuss MHAYIUPOBAHHOTO CcOOTBETCTBUA. OCHOBBI (PEPMEHTATUBHON KUHETHKH:
BIUSHUE Temreparypsl, pH, koHneHnTpanuu depmenta u cydcrpata. YpaBHeHne Muxasnmca-
MenTen. Perymsmuss akTUBHOCTH  (DEPMEHTOB — KOHKYPEHTHOE M HEKOHKYPEHTHOE
UHTUOMpOBaHUE, aJJIOCTEpUuUEcKas peryisnus, KoBajieHTHas Moaudukauus. Kackan
(hepMEHTAaTUBHBIX PEAKINI HA TPUMEPE CBEPTHIBAHUS KPOBH.

Kodepmentsl. Ilpumepsr kodepmenToB. DYHKIMH BUTAMHUHOB KaKk KO(EPMEHTOB.
Hpyrue ¢pyHKIIMN BUTAMUHOB. [IpMepbl BUTAMHHOB. ABUTAMHHO3.

4. YrjeBoaHble HAHOCTPYKTYpPbI. CTpoeHrne U OWoiorndecKkue (PyHKIIUH YTIIEBOIOB.
Momnocaxapuapsl. CTpyKTypHass M ONTHYECKas H30MEpPUS MOHOCAXapUIOB, JUHEUHBIE W
nukiauueckue (opmbl. Jlucaxapuabpl — caxapo3a W JakTo3a. llommcaxapuabl: ILeNUTION03a,
KpaxMmaj, IJIMKOTE€H, WHYJIWH, XWUTHUH, THAJypoHOBas Kuciora. HaHocTpykTypa KIeTOYHOM
CTEHKHU PaCTECHHUIA.

S. JIunuasl 1 6uoorHYecKkrue MeMOpansbl. bruonornueckue GyHKIUHN U KiIaccupUKaIus
munuoB. KupHeie KucnoTel. Tpurnunepunbl. Bocku. @ocdonunuabl. CTEpOUIbl, X0ISCTEPHH.
Kaporunounast. TeprnieHst.

HanocTpykTypa KieTrodyHOW MeMOpaHbl — JMIUIHBIN Oucioi, mnepudepuyeckue u
UHTETrpasibHble Oenku. DYHKIUU KIETOYHBIX MeMOpaH. MeMOpaHHBIM TPaHCHOPT: MpocTas U
obneruennas auddys3us, akTHBHBIA TpaHcropT. MexanmsM neiicteus Na'/K'-macoca. Pormb
MOHHBIX KaHAJIOB B MPOBEJACHUU HEPBHOTO UMITYJIbCA.

6. HaHocTpykTypa M (PYHKIUM HYKJEHHOBBIX KHCJIOT. XWUMHUYECKHH COCTaB
HYKJIEMHOBBIX KHCJIOT, a30THCTble ocHoBaHMs. YmnakoBka JIHK, HanocTpykTypa XpomaruHa.
[TpyHIMIT KOMIUIEMEHTAPHOCTH, BOJOPOJHBIE CBSI3M MEXJIY Aa30TUCTBHIMH OCHOBAaHUSMHU.
Hanoctpykrypa nBoiinoit cniupanu JJIHK.

CBoiicTBa TE€HETHYECKOTO KOJa, CTpoeHHe TeHOB. OpraHuzanus TIeHETHYECKOIro
MaTepuana, CTPyKTYpHbIE T€Hbl U PETYJIATOpPHbIE ydacTKH. WHTpOHBI U 3K30HBI. MyTtauuu u
dakTopsl, ux Be3bBatomue. Pemapanus JIHK. [Ipumepsr HaciencTBeHHBIX 3a00JI€BaHUH.

[Tpomeccr mepemaun reHerndeckod wuHpopmarnuu. Perumkamus JIHK, crpoenue
peruKaTuBHOW BHIIKH. Tpanckpunius, padota PHK-mommmepassl. CTpoeHne TpaHCTIOPTHOM
PHK. Crpoenue u padota pubocombl. OCHOBHBIE CTa/IUU MPOLIECCA TPAHCIISILINH.

7. Moaeky/sipHble MEXaHU3MbI BOCIIPUATHSA U Nepeaayd HHGopMaLM.

HepBHast u rymopanbpHas perymsuus opranusma. [lorstue ropmoHa. OcoOeHHOCTH
JNEHUCTBUSI TOPMOHOB. MOJEKyISIpHBIE MEXaHW3MBI  JICUCTBUSI TOPMOHOB. MeMOpaHO-
OTOCPEIOBAaHHBIA M LUTO30JbHBIM MexaHu3M. Kiaccudukanus ropmoHoB. CTpykTypa U
Ouosornueckue (PyHKIIMA HEKOTOPBIX TOPMOHOB runoduza ©u TepuPEepUIECKUX IKeJes.
I'opMoOHanbHBIE HAPYILICHUS.

HepBhHas perynsauus, crpoenue akcoHoB. CTpoeHHe M paboTa HEPBHO-MBIIIEYHOTO
cuHarica, HeiipoMmenuatopsl. Opransl 4yBcTB. [lonarue penentopa. CTpoeHHE U MOJEKYISIPHBIN
MeXaHu3M palboThl 3puTenbHOro perentopa. CTpoeHHE M MEXaHHU3M pPabOThI CIIyXOBOTO
peuernropa. MonexkyIsipHbI MEXaHU3M BOCIIPUATHUS BKyCa Ha PUMEPE Caxapo3bl.

8. Mexannueckoe aBuxenne. CtpoeHrue MUKpoTpybodeKk. MoiekysipHas CTpYKTypa 1
paboTa KIETOYHBIX PECHUYEK. BpamareibHOe NBUKCHHUE JKTYTHKOB KIICTKU (<HAHOMOTOPY).
CtpoeHue MBIIIEYHOW KIETKH, MHOGuOpuiuibl. HaHoCTpykTypa akTHHaA ¥ MHO3MHA.
MonekynsipHble MEXaHU3Mbl MBIIIEYHOTO COKPAIICHUSI.
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9. MoJiekyJisipHble MeXaHM3Mbl NpeBpAllleHHs JHEPrUM M BellecTBAa B KHBBIX
cucremax. [lonstue merabonusma, kataboau3M u aHabomm3M. lleHTpanbHBIE TTyTH OOMEHA.
KiroueBbie MeTabonnThl — nupyBat u anetwiiKoA. Makpospriuueckue MOJIEKYIbl.

AdpoOHOE W aHa’poOHOE OKHCICHHME YIJIEBOJMOB. [JMKONIM3, €ro  Ccragumu.
[MupyBarruaporenasnas peakuus. Llukin KpeOGca. OOumii MaTepuanbHblii U 3HEPreTHYECKHMA
Oaranc a3poOHOTO OKHUCIICHUS TITFOKO3BI.

CrtpoeHrue u poilb MUTOXOHIAPHH. MeXaHU3M OKUCIUTEIHLHOTO (OCHOPHIUPOBAHHS,
COTIPSDKEHHE TPOIIECCOB OKHUCICHHUS U (ocHOopuaupoBaHusi, poib MeMOpaHbl. MolekyspHas
OpTraHM3aIMs IbIXaTeIbHON e .

doTocuHTE3, CBETOBAs M TEMHOBAsI CTauUd. MaTepuaabHbI U SHEPreTHUYCCKUI OanmaHc
dorocunTe3a. CTpoeHue XJIOPOIUIACTOB, CTPYKTYypa XJopodumia. MexaHu3M CBETOBOU CTaIuu
dboTtocunTe3a. TemHoBas ctagus hoTocuHTE3a, MK KanbBuHa.

10. JocTukenust " NnepCcneKTHBDI pa3BuUTHA HAHOOMOTEXHOJIOTHH.
HanoOuotexnonorusa.  Bo3moxkHble ~ OuonOruueckue W MEOUIMHCKUE  MPHIIOKEHUS
HAHOTEXHOJIOTUU ¥ HAHOMATEPHUAIIOB.

4. O0beM y4eOHOH JUCIHIIMHBI

Bunbr yue6HOM paboTh B 3ayerHBIX B akazmem.
eIUHUIIAX yacax
Oo6mas TpyA0eMKOCTh TUCHHILJIMHBI 0 Y4e0HOMY IJIaHy 5,0 180
AyIMTOpHBIE 3AHATHS! 1,78 64
Jlexrn (JIek) 0,89 32
Ipaktuueckue 3ansarus (I13) 0,89 32
CamocrosiTesbHas padora (CP): 3,22 116
Buja koHTpoOJs: 3a4eT / 3K3aMeH 0,0 3auer ¢
OLIEHKOM

4.4.3 IlacuMJIMHbI BAPHATHBHOI YacTH (IMCIHUILUIMHBI 10 BHIOOPY)

AHHOTanuA padoyeil MPOrpaMmbl IUCHUNIMHBI
«JJIeKTHBHBIE KYPChI 10 (U3NYECKOH KyIbType»

1. Ilean TUCUMNJIMHBI.

—  OBJIQJICHHE METOJOJIOTUEH HAayYHOTO TO3HAHUS (PU3UUECKOM KyJIbTYpHI U CIIOPTA,

— OBJQJICHHE CHCTEMOH TMpaKTUYEeCKUX YMEHHUH M HaABBIKOB, 00ECHeYMBAIONINX
COBEPIIICHCTBOBAHUE TICUXO(PU3UUECKUX CITOCOOHOCTEH;

— 3HAHHWE HCTOPHYECKUX, HAYYHBIX M MENAarorH4eCKhX OCHOB (PU3UYECKOU KYIbTYPHI,
CIIOpTa | 3JI0POBOTO 00pa3a >KU3HH;

— (opmMupoBaHuEe MOTHBAIIMOHHO-LIEHHOCTHOTO OTHOIICHUS K (PU3HUECKON KYIbTYpE,
¢bu3nYEeCKOMY COBEpPIICHCTBOBAHUIO U CAMOBOCIIMTAHUIO, YCTAHOBKA Ha 3I0POBBII 00pa3 KU3HH;

— OBJIAJICHHE CHCTEMOW TEOPETHUYECKUX 3HAHUM, NMPAKTHUYECKUX YMEHUU U HABBIKOB,
00eCTeunBalOIIUX COXPAaHEHUE U YKPEIJICHHE 310POBbs, IICUXHUECKOE OJIaronoayvne, pa3BUTHE
U COBEpUICHCTBOBAHME TCUXO(PHU3UUYECKUX CIIOCOOHOCTEH, KayecTB M CBOMICTB JIMYHOCTH,
caMmooIipeieieHne B (PU3HUECKON KyJIbType U CIOPTE;

—  H3y4YEHHUE TEOPETUYECKUX, TEXHUUECKUX M TAKTHYECKHUX MPUEMOB OJHOTO U3 BUIOB
cropTa.

2. B pe3yabTare wu3yYyeHHs IUCHMUIUVIMHBI O0y4YyaluIuiicsi MO mporpaMmme
0akaJjiaBpUaTa J0JIKeH:

Obnadams cnepyromumMu o01meKyabTypHbIME (OK) KOMITETCHIIUAMMU:

CIIOCOOHOCTRIO K caMOopraHu3aiuu u camooopazosanuto (OK-7);
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CIIOCOOHOCTBIO HCIIOJI30BaTh METOABI M CpeAcTBa (U3MUYECKON KyIbTYphl st
obecrieueHHs OJHOIEHHOHN COIMaIbHON 1 mpodeccroHansHol aesrenpaoctu (OK-8);

3HAMb:

—  HAYYHO-TIPaKTHYECKHE OCHOBBI (PM3MUECKOMN KYIbTYpHl U CHOPTA, 3I0POBOT0O 00pa3a
KU3HH,

—  COIMAIbHO-OMOJIOrMYECKHE OCHOBBI (PU3NYECKON KYJIbTYpPHI U CIIOPTA;

— BIHSHHE O3JOPOBHUTEIBHBIX CHCTEM (PHU3MUECKOTO BOCIHTAHUS HAa YKpEIUICHHE
3I0pOBBS, TPOPUITAKTHKY MPOo(eccHOHANBbHBIX 3a00JIeBaHUN U BPEIHBIX MPUBBIYEK;

—  cnocoObl KOHTPOJISA U CAMOKOHTPOJIS, OLEHKH (PU3NYECKOTO Pa3BUTUS U (HPU3UUECKOM
MOATOTOBJIEHHOCTH.

ymems:

—  COCTaBJIATH KOMIUIEKC YIPXHEHUH IJISI CaMOCTOSITEIbHBIX 3aHATHH (hU3NdecKoi
KYJIBTYpOH U CIIOPTOM,;

— COCTaBJSITh M  BBINOJHATH HWHAMBHIYaJbHO MOJO0OpaHHBIE KOMIUIEKCHI IO
buznyecKoil KyabType U pa3iIndHbIM BHIaM CIOPTa,

—  OCYILECTBJIATh CAaMOKOHTPOJb 32 COCTOSHHEM CBOETr0 OpraHu3Ma M coOJroJaTh
IpaBUJia TUTUEHBI U TEXHUKH 0€30MacHOCTH;

— TMPUMEHSATH MOJIYYCHHBIC TEOPETUUYCCKUE 3HAHUS B TIOBCETHEBHOM, 00pa30BaTEIbHON
U Ipo(heCCUOHANBHOM NesITeIbHOCTH;

—  CaMOCTOATEIbHO COBEpUICHCTBOBATH M pPa3BUBATh CBOM KYJIbTYPHBI YPOBEHb B
obsacTu uctopun PU3NUECKON KyIbTYphI M CTIOPTA,

— ONepHpoBaTh TEMAaTHYECKUM IOHATUHHBIM armaparoM COBPEMEHHOM (hU3MYecKOi
KYJBTYpHI U CHIOPTA,

— BBINIOJIHATH 3aJlaHUsl, CBSI3aHHBIE C CaMOCTOSITEJIBHBIM aHAlU30M M 00paboTKOU
nH(GOpPMaLIUU IO U3YyYaeMbIM TEMaM.

—  OCYIIECTBIISITh TBOPYECKOE COTPYTHUIECTBO B KOJJIEKTUBHBIX (DOpMax 3aHSTHH.

8nademy.

— CpeACTBaMHM M METOJIaMU YKpPEIUIEHUs MHIWBUIYaJbHOTO 30pPOBBS, (PU3MUECKOro
CaMOCOBEPILIEHCTBOBAHUS,

— TEOPETUYECKUMH, TEXHMYECKUMHU M TAKTUYECKHMMH HaBbIKAMH B OJHOM M3 BHJIOB
CIOpTa,;

— HaBBIKAMH KPUTHUYECKOTO MBINUICHHs, O0000meHNss ¥ aHanu3a WHQOpPMAIIHH,
MOCTAHOBKH I1€JIei U BEIOOpA MYTH €€ JOCTUKCHHUS;

—  HCMONb30BaTh (DU3KYIBTYPHO-03JOPOBUTENIbHYIO NEATEIbHOCTh IJISl YKPEIJIeHUs
3JI0POBBS, JOCTHXKEHHUS KU3HEHHBIX U MPO(EeCcCHOHANBHBIX LEeH.

3. KpaTkoe coaep:xkaHue TUCHUTIIUHBI

Kypc aucuuminabel «jieKTHBHbIE KYPCbl MO0 (PM3NYECKONl KYJIbTYpe» peaanu3yercs
Yyepe3 BapUATHBHBIN KOMIOHEHT (JIGKTHBHBIM MOAynb) 328 uacoB (koHTakTHas paborta +
CaMOCTOsATEeNIbHAsE Pab0OTa CTYACHTOB), B 3aUETHBIC STUHHIIBI HE IEPEBOUTCS.

Kypc auctunnmnael «JaeKTHBHbIE KYPChl 10 (U3MUYECKOl KYJbType» 3aKaHUUBACTCS
3a4YeTOM B KOHIIE Ka)KIOro 4eTHoro cemectpa. KoHTposib ocymiecTBisieT 0ObEKTUBHBINA ydeT
npoliecca U pe3ylbTaToB YUeOHON NesSTeNbHOCTH CTYJICHTOB U OCYLIECTBISETCA 1O MPUHSATOHN B
YHUBEPCUTETE PEUTUHTOBOM CHUCTEME.

[Iporpamma paccunTaHa Ha HU3y4YEHUE JUCHUIUIMHBI «JJIEKTMBHbIE KYpPCbl IO
(usnyeckoii KyJabType» B TeUEHHE ILIECTH CEMECTPOB M IpeIoJiaraet, uyrto oOydaromuecs
UMEIOT TEOPETHYECKYIO MTOATOTOBKY B 00JIACTH AUCHUILTUHBI «Du3ndeckast KyabTypa U CIIOpT».

Kputepuem ycnemHocTH ocBOeHUsI y4eOHOro maTepuaia SBJSETCS HKCIEpPTHAs OLEHKa
MpenoiaBaresis, YYUThIBAIOL[asi CBOEBPEMEHHOCTh U MOJHOTY BBIMOJHEHUS JOMAITHUX 3a/IaHUM,
YETKOCTh U TOJHOLEHHOCTh BBIMOJIHEHHS] KOHTPOJBbHBIX pPabOT M MPAaKTHUECKOTro 3aJaHMs,
3HAHUHN TEOPETUUYECKOIO pazjieia JUCIUIUIUHBI.

4. O0beM y4eOHOH JUCIUIIMHBI
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Bunbr yue6HOM paboThI B 3ayerHBIX B akazmem.
eIMHUIIAX yacax
O0uIas TPy10eMKOCTh THCHHILUIMHBI 110 Y4e0HOMY IUIAHY - 328
AYIUTOpPHBIE 3aHATHUS: - 328
Jlexrn (JIek) - -
IMpaktuueckue 3ansarus (I13) - 328
CamocrosiTesbHas padora (CP): - -
Buj koHTpoas: 3aueT / 3K3aMeH - 3auer

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIHMHBI
«Pycckmii s3bIk M KyJabTypa peun» (b1.B.JIB.1.1)

1. leab OMCUMIIMHBI - TIOBBIIMICHHE OOIIEH M MPOPECCHOHATHHOW KYJIBTYphl peuu
CTyneHTa ¥  (QOpMHUpOBaHHWE  MPAKTUYECKOW  TOTPEOHOCTH B CAMOPAa3BUTUU U
COBEpIICHCTBOBAHUU JIMYHOCTH.

2. B pe3yabTtare wu3ydyeHus IUCHMILVIMHBI O0y4YawUIWiici MO mNporpamMme
0akaJiaBpUaTa J10JIKeH:

Obnadoams cnenyromumu oouiekynbTypubiMu (OK), obmienpodeccuonansuasiMu (OITK)
u npodeccuonanpubiMu ([TK) koMIeTeHITUAMI:

CIOCOOHOCTBIO K KOMMYHHMKAIlMM B YCTHONM M MHCbMEHHOM (opmMax Ha PYCCKOM U
WHOCTPAHHOM  sI3BIKAX JUIA  pEIICHUs 3alad  MEKIMYHOCTHOTO U MEXKYIBTYPHOTO
B3aumoeiicteus (OK-5);

3Hamy:

- (pyHKUIMH sA3bIKA KaK cpeAcTBa (GOPMHUPOBAHUS U TPAHCIIALIUN MBICIH,

- cnenu(uKy yCTHON M MMCbMEHHOM peun;

- cpeppl 00CTYy)KMBAHUS KHUKHOW U PA3TOBOPHON PEUH;

- CTWIEBBIE YEPThl U S3BIKOBBIE OCOOCHHOCTH AHPOB HAYYHOTO U O(HUIMAIBHO-
JIETTIOBOTO CTHJIEH peuu;

- HOPMBI JINTEPATYPHOTO SI3bIKA,;

ymemsy:

- TpaHCOPMUPOBATH TUCHMEHHBIN TEKCT B YCTHYIO (JOPMY peuwu;

- OTVINYATh KOJU(UIMPOBAHHYIO PeYb OT HEKOAUPUIIMPOBAHHOM;

- BBIAICIISATH CTPYKTYPHBIC SIUHUIIBI TEKCTA,

- aHAJIM3UPOBATH TEKCT C TOUKHU 3PEHUSI CTUIIEBBIX OCOOEHHOCTEHN U 11eJ1eCO00pa3HOCTH;

- COCTaBIIATh JJMYHBIC JOKYMEHTHI B COOTBETCTBHH C HOPMATUBHBIMH TPEOOBaHUSIMU,

61a0emy.

- KyJIbTypOii Hay4HOH M JIeIOBOM peur B MMCbMEHHOU M YCTHOM (hopme;

- ocHoBaMH J(PEKTUBHOW KOMMYHHUKAIMM B y4eOHOH W mpodeccHoHaIbHOI
JeATEIbHOCTH.

3. KpaTkoe coaep:kaHue TUCHUTIUHBI

Mopynbs 1. BBenenue B mpeaMer
1.1.Pycckuii A3bIK M Ky/IbTypa peud Kak IIPEIMET, KaK COCTABIAIONMIAS )KU3HEHHOTO yCIexa.
OcHOBHBIE MOHATHS Kypca, BIUSHHUE S3bIKa Ha (OpMHUpPOBAHUE JTUYHOCTH YeNOBeKa. Pycckuii
A3BIK KaK CIIOCO0 CYIIECTBOBAHUS PYCCKOIO HAIMOHAJIBHOTO MBIIUIEHUS U PYCCKOM KYJIbTYPHI U
KaK 3HAKOBasi CUCTEMa mepeaadn uHGOopMaluu, Tpedyromas JalbHEeHIIero COBEPIICHCTBOBAHUS
Ha HOBOM J3Tare pa3BUTHUS LUBMWIM3AIMK. VcTopudyeckue cBelieHns 0 pycckoM si3bike. HoBbie
SIBIICHUS B PYCCKOM SI3BIKE.

1.2. JlutepaTypHblii sI3IK W HEIUTEPATYPHBIC THUIIBI PEUH. Tunsl pedyeBbIX CUTyallud W
(GYHKIIMOHATIBHBIEC PA3HOBUIHOCTH COBPEMEHHOIO PYCCKOro si3bika. Dopmbl peun (MUChbMEHHAs
U ycTHasg) U ux cnenupuka. DyHKIUOHAIbHBIC CTWIHM (HAy4HBIH, OQHUIMATBHO-ICIOBOH,
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nyonunucTrudeckuii). OTOOp  SA3BIKOBBIX CpeACTB Ui oOecriedeHust Hanbonee 3ddexkTuBHOI
KOMMYHHKAIUH B OMPE/ICTICHHON CUTYaI1H.

Monyns 2. KynbTypa HaydHOW pedH U EI0BOM peun
2.1. JIuarBuCcTHKAa Hay4YHOro TeKkcTa. OCOOCHHOCTM HAy4HOrO CTHJISI peud,  crenuduka
UCITIOJIb30BAaHUSl DJIEMEHTOB PA3JIMYHBIX  S3BIKOBBIX YpPOBHEH B HAy4HOM peud. SI3BIKOBBIC
CpEICTBA, CHelHalbHbIe IPUEMbl U peueBble HOPMbI HAYYHBIX pabOT pa3HbIX >kaHPOB. JKaHpbI
YCTHOM HAy4YHOU peuu.
2.2. OdunuanbHO-IEI0BOM CTHIIb PEUYH, €r0 Pa3HOBHIHOCTH, cdepa ero GyHKIIMOHUPOBAHUS,
XKaHPOBOE pa3HooOpasue; S3BIKOBBIE bopmyIbl ounmanbHBIX JIOKYMEHTOB,
WHTEpPHAIMOHAIBHBIC CBOMCTBA PYCCKON O(HUIIMATBHO-/IETIOBOM MUCHhbMEHHOW peyH; TpaBHIIa
oopmIIeHHs JOKYMEHTOB; PEUYEBOM ITHKET B JOKYMEHTE.

Monyns 3. HopmaTuBHBII acieKT
3.1. f3pikoBas HOpMa, €€ pOJb B CTAHOBICHHM M ()YHKIMOHHUPOBAHUU JIUTEPATYPHOTO SI3bIKA.
Opdosnuyeckne HOPMBbI PYCCKOTO JIUTEPATYPHOTO S3bIKA.
3.2. Jlekcudyeckrue HOPMBI PYCCKOTO JIUTEPATYpPHOTO $3bIKA, MPHUYUHBI HApYIICHUS HX.
3HayYeHUE CJIOBA U JIEKCUYECKas COYETAeMOCTh. MHOS3BIUHBIE CIIOBA B COBPEMEHHOM PYCCKOM
peun. Pycckas ¢pa3eonorus v BEIpa3uTEIbHOCTh PEUH.
3.3. I'pamMmaTuyecKkue HOPMBI PYCCKOTO JUTEPATypHOTO S3bIKa W CIIydad WX HapyIIEHUS.
Tpynusle ciaydan ynoTpeOJeHHs HMMEH CYIIECTBHTEIbHBIX. VI3MEHEHHs, MPOMUCXOISIIUE B
ynoTpeOJeHN MUMEH YUCIUTENbHBIX. CHHTAaKCHMYECKHE HOPMBI M KyJIbTypa peud. TpyaHbie
CJlyuad UMEHHOTO M IJIarojbHOTO ympasieHus. CoriacoBaHHeE MOAJIEKAIIETO U CKa3yeMoro B
dbopmax yucina.

4. O0beM y4eOHOH JUCHUILIMHBI

Bunbr yue6HOM paboThI B 3ayerHBIX B akanmem.
eIUHUIIaX gacax
Oo6masi TpPyA0eMKOCTh TUCHHUILJIMHBI 10 Y4e0HOMY IJIaHy 2 72
AYAUTOPHBIE 3aHATHUS: 0,89 32
Jlexiu (JIek) - -
[Mpaktuyeckue 3ausatus ([13) 0,89 32
CamocrosiTesbHas padora (CP): 1,11 40
Buj KoHTpoIs: 3a4eT / IK3aMeH 3auer

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«Kyabtyposaorus» (51.B.JIB.1.2)

1. Henp AUCHUIUIMHBI - TPHOOPETEHUE CTYACHTAMU KOMIUIEKCHBIX 3HaHUH O
INPUHIIMIIAX ¥ 3aKOHOMEPHOCTSIX (DYHKIHOHUPOBAHUS KYJIbTYpbl B 00IIecTBE, (GOpMUPOBAHKE
IIMPOKOTO CIIEKTpa IIEHHOCTHBIX OpHUEHTAIW, BOCIHUTAHWE TEPHUMOCTH M YBAKEHUS K
CUCTEeMaM UJealoB U IIEHHOCTEH Jpyroro KyJbTypHOTO THUIIA, HWHTEUIEKTyaJlbHOE U
HPABCTBEHHOE Pa3BUTHE CTY/ICHTOB.

2. B pe3yabraTre wu3ydyeHHs JAUCHUIUIMHBI OO0y4YawIIMiicsi MO Tmporpamme
0akajaBpHaTa q0JIKEH:

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

CHOCOOHOCTBIO K KOMMYHHMKAIlMM B YCTHOM M MHCbMEHHOM (opmMax Ha PYCCKOM U
WHOCTPAHHOM  sI3BIKaX JUI pEIICHUs 3alad  MEKIMYHOCTHOTO U MEXKYIBTYPHOTO
B3aumoeiicteus (OK-5);

3HamMb.

- HOHATUUHBIA anmapaT KyJIbTypOJOTruH;

- TEOPETUYECKIE OCHOBBI KYJIbTYPOJIOTHH;

- YMETh OOBSICHUTH (DEHOMEH KYJIbTYpPHI, €€ POJIb B YEIOBEUECKON KU3HEACITEIbHOCTH;
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- (opMBI U THIIBI KYJIBTYPHI,

- CIOCOOBI MPUOOPETEHNS, XpaHEHHSI U TIepelaul COIIMOKYIbTYPHOIO OIIbITA,;

- 0a30BbIe LIEHHOCTH KYJIBTYPHI;

- TEOPHUIO U UCTOPHUIO MEXKYJIBTYPHON KOMMYHUKALINH;

ymemn.

- IPUMEHSTH MOJyYECHHbBIE 3HAHMS B IIPOLIECCE;

- o0namath KyJIbTYPOJIOTMYECKONH KOMIIETEHTHOCTBIO, MpEIoiararomeil Haauaue
ONpeACTICHHON COBOKYITHOCTH 3HAHUMU;

- CaMOCTOSTEIbHO OCBaUBaTh LIEHHOCTH MUPOBOM M OT€YECTBEHHOM KYJIbTYpHI;

gnadems:

- COBOKYITHOCTBIO 3HaHUH, 00ECIEUMBAIOUIMX MIMPOKYIO SPYAULHUI0 W KyJIbTYpPHBIH
Kpyro3op;

- HaBBIKAMH TIPOAYKTUBHOTO JEIIOBOTO OOIICHHS C TPEACTABUTEISIMU Pa3THIHBIX
KYJIbTYP;

- YB@XXEHUEM K KYJIbTYPHBIM LIEHHOCTSIM.

3. KpaTkoe coaep:kaHue TUCHUTIUHBI

OcHoBHble MpoOIEMBI TeOpuH KyIbTypbl. KymbTyponmorusi kak Hayka. [IpoGiema
MIPOUCXOKICHHS U ONpEAENeHUs] KyabTypbl. CUCTEMa KYJIbTYphl, CTPYKTYpHas LIEJIOCTHOCTh U
3aKOHOMEPHOCTH (pyHKIIMOHUpOBaHUA. Mojenu cucteMHOro nojaxona. Kynbprypa Kak 3HaKoBO-
CUMBOJIMYECKasi cucTeMa. J([MHaMuKa W THUMOJOTH3anus KyabTyphl. [IpoGieMbl auHaMuKu
KyJlbTypbl. Turnonoruzanus KyJabTypsl. IIOHSATHE COBpEMEHHON KYJBTYPBl U POJb POCCUHCKOU
KyJIbTYpHI B €€ nanbHeiemM pa3Butur. [lomudonns MupoBoit KylnbTypbl. MUp KyJbTYpHl U €€
KyJIbTypHBIE MHpBL. B3auMmoneiicTBue KynbTyp: OCOOEHHOCTh, B3aUMOCBS3b, JAMAJIOT.
JloMUHaHTBI KyJIbTYpHOTO pa3Butusa Poccum.

4. O0beM y4eOHOH JUCHHILIMHBI

Bunbr yue6HOM paboTh B 3ayerHBIX B akazmem.
CAUHHUIIaX gacax
Oo6mas TpyA0eMKOCTh JUCHHILJIHHBI 10 Y4e0HOMY IJIaHy 2 72
AYAUTOPHBIE 3aHATHUS: 0,89 32
Jlexiu (JIek) - -
[Mpaktuyeckue 3ausatus ([13) 0,89 32
CamocrosiTesbHas padora (CP): 1,11 40
Buj KoHTpoIs: 3a4eT / IK3aMeH 3auer

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«Bpruncanreannasa maremaruka» (b1.B.J1B.2.1)

1. Henp TUCHUIINHBI - HAYYUTHh CTYJEHTOB TEOPETUICCKUM 3HAHUSM U MPAKTUICCKUM
YMEHMSIM U HaBBIKaM HCIIOJIb30BaHUS COBPEMEHHBIX MaTeMaTHYECKUX METOIOB C MPUMEHEHHUEM
nakera wmareMmarudeckux mnporpaMmM MATLAB g pewmieHuss IIMpoOKOro Kpyra 3aaad
BBIUMCIUTENbHON MaTeMaTUKH.

2. B pe3yabTtare wu3ydyeHus IUCUMILVIMHBI O0y4YawUIWiici MO0 mNporpamme
0akaJjiaBpUaTa J10JIKeH:

Obnadoams cnenyromumu oouiekynbTypubiMu (OK), oGmienpodeccuonansuasiMu (OITK)
u npodeccuonanpubiMu (ITK) koMIeTeHIUAMI:

CIIOCOOHOCTBIO peIIaTh CTaHJAPTHBIE 3a7adyd MPOGECCHOHATBHOU NeATeThbHOCTH Ha
OCHOBE WH(OPMAITMOHHOW U OMOIHOrpadUIeCcKOil KyIbTyphl C MPUMEHEHHEM WH(OPMAIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJOTHMA M C YY4eTOM OCHOBHBIX TpeOoBaHMiI WH()OPMAIIMOHHON
6e3omacuoctu (OITK-1);

TOTOBHOCTBIO TIPUMEHATh (PYHIAMEHTAIBLHBIE MATEMAaTUYECKUE, ECTECTBEHHOHAYYHBIC U
oOrenHKeHepHbIe 3HaHUs B mpodeccruonanbhoi aesrenpaoct (OITK-3);
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CIIOCOOHOCTBIO  MCIIONB30BaTh COBPEMEHHBIE HMH(POPMALUOHHO-KOMMYHHUKAIIHOHHBIE
TEXHOJIOTHH, TJ00albHble WH(OPMAIlMOHHBIE pECypchl B HAyYHO-HCCIEIOBATEIbCKOW U
pacueTHO-aHANUTUYECKON JeSITeIBbHOCTH B O00JAacCTH MaTepHAIOBEICHUS U TEXHOJIOTHH
marepuainos (I[TK-1);

3Hamy:

- (U3UKO-XMMHUYECKHE M XHUMHUKO-TEXHOJIOTUYECKHUE 3aKOHOMEPHOCTH MPOTEKaHUs
IPOLIECCOB M3MEHEHUSI arperaTHOr0 COCTOSIHUS Mapo(ra3o)->KUAKOCTHBIX CHUCTEM, PEaKTOPHBIX
MPOLIECCOB U OCHOBHBIX MPOLIECCOB Pa3JeIeHUs XUMHUUECKON TEXHOJIOTUH;

- METOAbl M aJITOPUTMbl KOMIIBIOTEPHOIO MOJEIMPOBAHUS OCHOBHBIX IPOLIECCOB
XUMHUYECKON TEXHOJIOTUU U TEXHOJIOTHYECKUX CXEM XUMUYECKUX MPOU3BOJICTB,;

- TIPUHLUIBI TPUMEHEHUS METOJOJIOTMH KOMIIBIOTEPHOTO MOJEIMPOBAHUS XHMMKO-
TEXHOJIOTMYECKHUX TPOILIECCOB MPH aBTOMATHU3UPOBAHHOM IMPOEKTUPOBAHUM U KOMIIBIOTEPHOM
YIPaBICHUN XUMUYECKUMU NPOU3BOACTBAMY;

ymemsy:

pemare 3aJaddl KOMITBIOTEPHOTO MOJEIMPOBAHHS IMPOIECCOB Mapo(ra30)-»KHIKOCTHBIX
paBHOBECH, abcopOLMH, AUCTUIUISLINY, PEKTUPHUKAIIUU U KUIKOCTHOMN 3KCTPAKILIUY;

IIPUMEHSTh IOJYYEHHBIE 3HAHMS IPU PELICHUH NPAKTUYECKUX 3a7ad KOMIIBIOTEPHOTO
MOJIETTUPOBAHUS OCHOBHBIX IPOLIECCOB XUMHUYECKONW TEXHOJOTUUU TEXHOJOTHYECKHX CXEM
XUMHUYECKUX IPOU3BO/ICTB,;

enadems:

- MeToJaMM TPHUMEHECHHs CTaHIAPTHBIX IMaKeTOB NpHKIaAHbIX nporpamm (IIIIIT) u
nakeToB Mozenupyromux mporpamm  (IIMIT) mas MoaenupoBaHHs OCHOBHBIX IPOIECCOB
XUMHUYECKON TEXHOJIIOTMUH TEXHOJIOTMUECKHUX CXEM XUMHUUYECKUX ITPOU3BOJICTB.

3. KpaTkoe coaep:kaHue TUCHUTIIUHBI

Beegenmne. llenm wu 3amaum  kypca. KpaTkuii HMCTOpUUYECKHH OYEPK Ppa3BUTHS
OTEUECTBCHHOM M 3apyOC)KHOW BBIYUCIUTEIBHOW MaTeMaTuKu. OCHOBHBIC dTaIlbl pa3pabOTKH U
pean3alnyy aIropuTMOB Ha KOMIIbIOTEPAX.

Moayasb 1. BeraucnurenpHas MareMatuka. OCHOBHBIE ATallbl. pa3padOTKa U peaaTu3aius
ATOPUTMOB Ha KomrbioTepax. Cucrema xommbioTepHoii Matematuku (CKM) MATLAB s
pelIeHus 3a/1a4 BHIYUCIUTEIbHON MaTEeMAaTHUKH.

Tema 1.1. Co3manue M-nmporpaMmm u  OCHOBHbIE  omepaTopsl  M-s3bIka
nporpammupoBanuss MATLAB. Bapuants! ctpykTypsl nporpamm Ha MATLAB .

Opranuzanus padoyero crosia DesktopLayout;

Ocuogublie onepaiun B CommandWindow;

OcHosuble onepaiuu B Editor;

JluneliHo opraHu30BaHHAas IporpaMMa (aaropuTm);

BerBnenuss ¢ OgHUM YCIOBHEM, HECKOJBKMMM YCIOBHUSIMH, BIIOXKEHHBIE, CO CIIMCKOM
ycnosuid. if, sSwitch; rorunueckue onepanuu and, or, not;

[{uKIBI CO CUETYMKOM, C MPEAYCIOBUEM, C IOCTYCIOBUEM, C MPEPHIBAHUEM IOJIHBIM U
IpephIBAHUEM YAaCTUYHBIM, C 3aJJaHHBIM IIarOM CUETYHKA, C OTAEJIbHBIM OTCUETOM HUTepalui;
for, while, break, continue;c Bb3oBoM (yHKIMH; C OUAIOroM C TOJNB30BaTelIeM B
CommandWindow B cienranbHBIX JUAIIOTOBBIX OKHAX

Tema 1.2 CranpmapTHble U HecTaHIapTHbIE (QYHKUUH M-s3pIka TpOrpaMMUpPOBAHHS U
ocHoBHbI¢ pemaTenu (Solvers) MATLAB.

dynkuum ¢ rpadguyeckuM BIBOAOM pe3ynbraroB; plot, subplot, surf, mesh, polar;

DYHKIUH ¢ YUCIOBBIM BBIBOAOM pe3yiabTaroB B CommandWindow;

OyHKIIUY C 3aITUCHIO Pe3yIbTaTOB B (aiil;

OyHKIMH, BIOKEHHBIE B TJIaBHYIO (YHKIIHIO;

@OYHKIMH ¢ IEPEMEHHBIM YUCIIOM apI'yMEHTOB,

OyHKIMH, BBI3bIBAIONINE IPYTYIO QYHKLHIO, UMSI KOTOPOU MEpeaHo KaK apryMeHT;

Monayab 2. Bekropel u MaTpuiel. CHucTtemMa JUHEWHBIX anreOpandyecKux ypaBHEHHUN

(CJIAY).
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Tema 2.1.00parHas maTpuiia. Y MHOKEHUE MATPHULL.
Omneparop inv;

Omneparopsistrcat, int2str, num2str,;

Omneparopsl 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.Meton IN'aycca. MeToa MpoCTBIX UTEPAITHIA.
Omneparops! linsolve, rank, eig;

Tema 2.3.00ycnoBICHHOCTh CHCTEMBI. YHUCITO 00YCIOBIEHHOCTH.

Omnepartopsr cond, rcond,;

Moayabs 3. OOpaboTka pe3yJbTaTOB H3MEPEHUs] OJHOW BEITUYHHBI.

byHKIIUN
Tema 3.1.Kpurepuit CtprofieHTa.
Omneparopsl polyfit, polyval;
Tema 3.2. Anmpokcumarius.
Oneparoplsqcurvefit;
Tema 3.3.MuTepnonsmms.
Omneparopsl interpl, linear, spline, nearest;
Monayasb 4. UncieHHOe HHTETPUPOBAHUE
Tema 4.1.Metoas! IpsIMOYTOJIBHUKOB
Oneparopsl SUM, mean;
Tema 4.2.Metoapl Tpaneuui
Omneparop trapz;
Tema 4.3.Merox Cumrncona
Omneparop quad, int;
Tema 4.4.Meron Herotona-Koteca 8 mopsinka
Omneparop quads;
Moayasb 5. YpaBHeHHE C OJHUM HEU3BECTHBIM
Tema 5.1.Meton nejeHus omnojam
Omneparopsl conv, deconv, polyval, polyder;
Tema 5.2.MeTton kacaTeIbHBIX
Omneparops! roots, poly, fzero;
Moayasb 6. Cuctema HETMHEHHBIX YpaBHEHHUI
Tema 6.1.Meron HeroTona-Padcona
Omneparopsr solve, diff, subs;
Tema 6.2.MeTox IpOCTHIX UTEPALIUHA.
Omneparopsr sSimplify, collect, pretty;
Moayasb 7. OnHOMepHasi ONTUMU3ALIMS
Tema 7.1 MeToapl 0THOMEPHOI ONITUMH3ALUN
Omeparops! fminbnd,
Moayab 8. MHOrOMepHast ONTUMHU3AITUS
Tema 8.1 MeToapI MHOTOMEPHOH ONTUMU3ALINN
Omneparopsl fminsearch, linprog, fmincon;
Monayasb 9. luddepennmanbable ypaBHEHUS

Tema 9.1Metonp! pemienns nuddepeHITMaATbHBIX YPABHEHU.

Oneparops! dsolve, diff;

3akiioueHue. 3aKIIOUYATENbHAS JISKITUS 110 MMOBEJCHUIO0 UTOTOB Kypca.

4. O0beM y4eOHON JUCHHILIMHBI

[Tpubmmxenne

Bunpr yue6HOM paboThI

B 3aueTHEBIX
CAUHHUIIaX

B akamewm.
Jacax

O01masi TPYA0eMKOCTh THCIUTIMHBI 110 Y4e0HOMY MJIAaHY

3

108
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AYAUTOPHBIE 3aHATHUS: 0,89 32
Jlexru (JIek) - -
[Mpaktruyeckue 3ausatus ([13) 0,89 32
JlaGopaTopHbie pabOTHI - -
CamocrosiTesbHas padora (CP): 2,11 76
Buja koHTpoOs: 3a4eT / IK3aMeH 3auer

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«/luckpernasi matemaTuka» (b1.B.JIB.2.2)

1. Heap AUCOMIUIMHBI - (GOPMHUpPOBAHUE y CTYACHTOB CHCTEMbl OCHOBHBIX IOHSTHH,
UCIIOJIB3YEMBIX JUIsI TIOCTPOCHUS BAXKHEMIIUX MaTeMaTHUYECKHUX MOJEJeH, U MaTeMaTH4YeCKHX
METOJIOB JIJIs1 ONIMCAHUS PA3JINYHBIX MPOLIECCOB.

2. B pe3yabrare wu3ydyeHHs JAUCHUIVIMHBI O0y4YyawIIMiicsi MO Tmporpamme
0akajaBpHaTa q0JIKEH:

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

CIIOCOOHOCTBIO pelIaTh CTaHJApTHbIE 3a7aud MNpodecCHOHAIbHOW NeATENbHOCTH Ha
OCHOBE MH(OPMAITMOHHOW U OMOIHOrpadUIecKOil KyIbTyphl C MPUMEHEHHEM WH(OPMAIMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJOTHMA M C YY4eTOM OCHOBHBIX TpeOoBaHMiI WH(DOPMAIIMOHHON
6e3omacuoctu (OITK-1);

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

CIIOCOOHOCTBIO  MCIIONIB30BaTh COBPEMEHHBIE HMH(POPMALUOHHO-KOMMYHHUKAIIHOHHBIE
TEXHOJIOTHH, TJ00albHble WH(OPMAIlMOHHBIE pECypchl B HAyYHO-HCCIEIOBATEIbCKOW U
pacueTHO-aHANUTUYECKON JeSITeIBbHOCTH B 00JAacTH MaTepHANIOBEICHUS U TEXHOJIOTHH
marepuainos (I[TK-1);

3Hamy:

- OCHOBHBIE TOHSATUS U METOAbl JUCKPETHONM MaTeMaTHKH, MaTEeMaTHUYeCKUX METOJI0B
pernieHus npodeccuoHalbHBIX 33/1a4;

ymemsy:

- TPUMEHATH MaTeMaTH4YEeCKHE METOJbl MPU PEIICHWH TUIOBBIX MPOo(ecCHOHATBHBIX
3ajad.

enadems.

- METOJAaMHM MOCTPOCHUS MaTeMaTUYECKOW MOJENIM TUMOBBIX MPOGECCHOHANBHBIX 3a7a4
U COJIepKaTEIbHOM UHTEPIPETAIINYU TIOJYUEHHBIX PE3yJIbTaTOB.

3. KpaTkoe coaep:kaHue TUCHUTIUHBI

BBenenue.

Ponp  nuckperHolt MareMaTHKH TOpU  pa3pabOTKe M OKCIUTyaTallMd  XUMHKO-
TEXHOJOTMYECKUX CHUCTEM.

JIeMeHTbI TEOPUH MHOKECTB U ajiredpandecKkue CTPYKTYpPhbI.

BBenenue B TUCKpETHYIO MaTeMaTUKY. Posib TUCKpeTHON MaTeMaTHKH MpH pa3paboTke U
9KCIITyaTallud XMMMKO-TEXHOJIOTMYECKUX CHCTEM. MHOXECTBa, OTHOLICHUS M (QYHKIIHH.
3amaHne MHOXECTB M OCyLIecTBIeHHME omepauuii Hax HUMU. CrocoOwl 3amanus. Omneparnuu
00beAMHEHHUS, TIEpECeUeHUs], Pa3HOCTH, JOTIOJTHEHUS U IeKapTOBa MPOU3BeIeHUsA. AKCHOMaTHKa
TEOpHH 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 CIIOXXHOCTH, 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
WCIIONIb30BAHUS amiapaTa MaTeMaTHYeCKON JIOTMKM B 3a/ladaX MPAaKTUYECKOW 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
«Xumuueckas knHernka u karaaus» (b1.B.JIB.3.1)

1. Ileap JIMCHMIUIMHBI - OBJAJETh 3HAHUSIMH OO0 OCHOBHBIX KHHETHYECKUX
3aKOHOMEPHOCTSIX ~MPOTEKAHWS XHUMHYECKHX TIPOIECCOB, ITYTSAX BBIIBICHUS METOOB,
MIO3BOJISIOIINX YCTAHABIMBATH MPHUPOJY CKOPOCTh-OMPEIEIISIONICH CTaJNN U JIeNaTh BBIBOIBI O
BO3MO>KHOM MEXaHU3ME PEAKIUH, IOHUMATh POJIb KaTaau3a JJisi XUMUYECKON TEXHOJIOTHH.

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

Obnaoams cnenyromumu oouiekynpTypubiMu (OK), oGmienpodeccuonansuasiMu (OITK)
u npodeccuonanpubiMu (ITK) koMmeTeHITUAMI:

CIIOCOOHOCTBIO UCIIOJIB30BATh B MPO(ECCHOHAIBHON ASSITETFHOCTH 3HAHUS O TIOJIX0JaX U
METOMaxX TOJIYYCHHUSI PE3YJIbTaTOB B TEOPETHUECKUX M SKCIEPUMEHTAIBHBIX HCCIICIOBaHUSIX
(OIIK-2);

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

CIIOCOOHOCTBIO HCIIONIb30BaTh B HCCIEAOBAHHMSX M pacyeTax 3HAHHA O METOAax
UCCIIC/IOBAHMS, aHAJIN3a, JUATHOCTUKH M MOJICIIMPOBAHUS CBOMCTB BEIISCTB (MaTepHAIIOB),
(GU3NYECKUX M XUMHYECKUX IPOIECCax, MPOTEKAIONINX B MaTepuayiaX NMpU UX MOTyYCHHH,
obpabortke u moaudukanuu (I1K-4);

3Hamb.

- OCHOBHBIE KHHETUYECKHE 3aKOHOMEPHOCTH MPOTEKAHMUS XUMUYECKUX PEAKIUH;
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- TEOPUU XUMUYECKOW KUHETUKHU, ITyTH TEOPETUUECKOTO pacueTa CKOPOCTEN XUMUUYECKUX
peakIuil ¥ OTPaHUYEHHS B IPUMEHUMOCTH PaCYETHBIX METOOB;

- OCHOBBI TEOpUU (HOTOXMMHUYECKMX U LEMHBIX pPEaKIuil, peakuuid B pacTBOpax.
0COOEHHOCTH MX CTaJAUWHOTO MPOTEKAHUS U YCIOBUS OCYILIECTBICHUS,

- OCHOBHBIE YEpThl TOMOI€HHOTO M TE€TEPOT€HHOr0 KaTaiau3a, MPUYUHBI YCKOPEHHS
XUMHYECKOTO MpoIiecca B IPUCYTCTBUM KaTaIu3aTopa;

ymemn:

- NPUMEHATh TEOPETHYECKHE 3HAHUSA W DKCIEPUMEHTAIbHbIE METObl HMCCIIEIOBAHMS
GuU3MYECKON XWUMUW [JIsi PEIICHUS BOMPOCOB, BO3HHUKAIONIMX TMPH H3YyYCHUH KHHETHKU
XUMHYECKUX PEaAKIUN;

- HAXOJUTh CKOPOCTb U YCTaHABIMBATh MOPSAOK XUMUUECKOU PEaKIINH;

- NPOBOAUTH AHAJIU3 MU KPUTHUYECKU OLICHUBATH IIOJYyYEHHBIE HKCIIEPUMEHTAJIbHBIE
JTaHHBIE, 0000MIaTh U JeaTh 000CHOBAaHHBIC BEIBOJIBI HA 0a3e MPOBEAEHHBIX OMBITOB,;

e1a0emy.

- 3HAHUSIMH OCHOBHBIX 3aKOHOB XMMHYECKON KWHETUKH, BIHUSHUS PA3INYHBIX ()aKTOPOB
(TeMIiepaTyphbl, IaBICHUS, KaTATU3aTOPa) HA CKOPOCTh XMMUYECKON PEaKI[HH.

- KOMIUJIEKCOM METOJIOB OIpEACNICHUs] MOpsAIKa U CKOPOCTH PEaKLUU; MOAXOJaMU s
YCTaHOBJIEHUS JIMMUTUPYIOIIEH CTaIUU U MEXaHU3Ma N3y4aeMON XMMUYECKON peaKkIuu.

3. KpaTkoe coaep:xkaHue TUCHUTIUHBI

Xumudeckass KuHeTHKAa. CKOpOCTh XHMMHUYECKOM pEAaKIHMHM, KOHCTAHTa CKOPOCTH,
HOPSIOK U MOJIEKYJISIPHOCTh peakuuu. KuHernka HeoOpatumbix peakuuit 1o, 2o, 310 u
HyJeBOro mnopsaakoB. JuddepeHunanbHble U HHTErpajibHbIE METOJbI OINpeAeTeHUs MOopsIKa
peakiuu. Cnoxxkuble peakuuu. [IpuHINMIN HE3aBUCUMOTrO MPOTEKAHMS AJIEMEHTAPHBIX pPEaKIUil.
OOpatumble, mnapaieldbHble U IOCIeNOBaTeNbHble peakuuu 1-ro mopsiaka. [Ipunnummn
JUMUTUPYIOUIEN CTAIMU NTOCIEA0BATEIbHON XUMUYECKOW peakunu. MeTo ] KBa3UCTallHOHAPHBIX
KOHIEHTpalui, o0nactb mNpuMeHeHus. BiusHue TemmepaTtypbl Ha CKOpPOCTbh pEeaklUy,
npubimkenHoe mnpaswio Bant-I'opda. VYpaBHenue Appenuyca, auddepeHMaIbHas U
MHTETpalIbHbIE (OPMBI YpaBHEHHUS. DKCIIOHEHIIMANbHAsE popMa ypaBHEeHHs] AppeHunyca. DHeprus
AKTUBAIMU U TIPEISPKCIOHECHIIMAIbHBIA MHOKHUTEb.

Teopun XMMHUYECKOW KUHETUKH. TEOPUs AKTUBHBIX COYJAPEHUN U TEOPHUS MEPEXOJHOTO
cocrosiauss TIIC (akTuBHpoBaHHOTO KoMILIekca). OcHoBHbie mosoxkeHHs TAC, MexaHuU3M
aKTHBAIMU MOJIeKyJ. KOoHCTaHTa CKOpOCTH OMMOJIEKYISpHOW peakiuu. PU3NUecKuil CMBICI
MPEAIKCIOHEHIIUATBHOTO MHOXHUTENSI M SHEPTUU aKTUBALMU B paMKaxX TEOPUHM AKTHBHBIX
coynapenuii. Crepuueckuii pakTop, HEOOXOIUMOCTh €r0 BBEJCHUSI B KHHETHUECKOE YpaBHEHUE
peakuuu. JlOCTOMHCTBA M  HEAOCTAaTKM TEOPUU AKTUBHBIX COYyJapeHU. MexaHu3m
MOHOMOJIEKYJIIPHBIX Ta3oBbIX peakiuid B pamkax TAC. Cxema Jlunpemana. Teopus
nepexoanoro coctosinus  (aktuBupoBanHoro komruiekca)(TTIC wmm  TAK). OcHoBHbIC
nonoxkenus TIIC, knHeTHYecKasi cxema peakuu. AKTUBUPOBAHHBINA KOMILUIEKC M €r0 CBOMCTBA.
[ToBepxHOCTh TOTEHIMANBLHON »Hepruu. KoopauHata peakiuu, NpoQuiib ITyTH pPEaKIIHH,
SHEPIus aKTUBALUU. OHTanpnus u SHTPOINHUS aKTHUBAIUU. HcronkoBanue
MPEIPKCIIOHEHIINATLHOTO MHOKHUTENSI U CTEPUIECKOro (akTopa B paMKax TEOPUHU MEPEXOTHOTO
COCTOSIHMS. JJOCTOMHCTBA U HEAOCTATKU TEOPUHU.

DOoTOXMMUYECKUE peaKuu. XuMmuueckue u (PoToPu3MdecKue CTaaud, BTOPUYHBIC
npouecchl. Kuneruka doroxummuueckux peakiuii. CeHCMOUIU3MpOBaHHbIE (OTOXHUMHYECKHE
peakuuu. llemHple peakuuu, MEXaHU3MBI 3apOXKICHUSA, pa3BUTHS U OOpbIBA  IEMHU.
Hepa3BeTBieHHbIE U pa3BETBICHHBIE LIETIHBIE PEAKINN. BepOsSITHOCTHASI TEOpHs pa3BETBICHHBIX
peakuumii. IlpenenbHbple sSBIEHHS B LENHBIX PEAKUUAX, HWKHUHA W BEPXHUU MpPEHEIIbI
BocIiaMeHeHus. . OCOOCHHOCTH MPOTEKaHUsI XUMHUYECKHX peakiuuid B pacTBopax. KieTouHbii
apdexT. Kunernueckas cxema nporekaHusi OMMOJIEKYISIpHON peakuuu B pactBope. [IpenensHbie
ciydyad TpOTeKaHus peakiuu. beictpeie  (nuddy3HOHHO-KOHTPOIUPYEMbIC) — peaKiluu,
T y3MOHHBIN Tpenen KOHCTaHThI CKOPOCTH peakiuu. YpaBHeHHe bpencrena-boreppyma.
Kunernka MOHHBIX peakuuid B pacTBOpax. BiusHue HOHHOW CHIIBI pacTBOpa Ha CKOPOCTh
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peakiuii ¢ ydactueM HOHOB. MakpokuHeTuka. Ponb nuddysunm B KuHETHKE TreTeporeHHBIX
peaknuii. Paziuynbie pexrMbl TPOTEKAHMS peakinil (BHENIHSI KWHETHYECKas 00J1acTh; 00J1acTH
BHEIIHEW ¥ BHyTpeHHeW auddy3un).

Karamm3. [omoreHHwlii © rereporeHHbld Katain3. (OCHOBHBIE 3aKOHOMEPHOCTH
KaTAJIMTUYECKUX peakuui. BnusHue katanu3aropa Ha TEPMOJAMHAMUYECKUE M KUHETUYECKUE
napameTpsl peakiiui. CeJeKTUBHOCTh KaTaJIn3aTopa, KaTaJIuTUYECKas aKTUBHOCTh. | OMOT€HHBIN
katanu3. CIUTHBIM W pa3/eNbHbI MEXaHU3Mbl KAaTaJTUTUYECKOTO JEUCTBHS. DHEPreTUUYECKUE
IUarpaMMbl B3aUMOJICMCTBHSI PEareHToB ¢ KaramuzatopoMm. OOmmi u crnernuduyecKuii
KHCJIOTHO-OCHOBHOM KaTajus. Karamus KOMIUIEKCaMH MEePEXOJIHBIX METaJJIOB.
@epMeHTaTUBHBIM KaTanu3. ['eTeporeHHbll Karanu3. Tumbl TeTepOreHHBIX KaTalu3aTOpPOB.
3aKoH NeHCTBYIOIMX MOBEpXHOCTEW. KHEeTHKa rereporeHHsIxX peakuuid. Teopun katanusa.

4. O0beM y4eOHOH JUCHHIIMHBI

Bunbr yue6HOM paboThI B 3ayerHBIX B akazmem.
€IMHUIIAX Jacax
OO01masi TPYA0eMKOCTh THCIUTIMHBI 110 Y4e0HOMY MJIAHY 5,0 180
AyIMTOpHBIE 3AHATHS: 1,78 64
Jlexrmn (JIek) 0,89 32
Ipaktuueckue 3ansarus (I13) 0,89 32
JlaGopaTopHbie pabOTHI - -
CamocrosiTesbHas padora (CP): 2,22 80
Buj KoHTpoIs: 3a4eT / 3K3aMeH 1,0 IK3aMeH
(36)

AHHOTanua padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«DU3NKO-XUMHYECKHE METObI aHAIN3a B XuMHu4eckoii Texnoaorun» (b1.B.J1B.3.2)

1. Heap AUCHUNIMHBI - TPUOOPETEHUE 00YJIAIOIIMMHUCS 3HAHUI TI0 OCHOBHBIM TpYyIIIIaM
METOJIOB XHMMHUYECKOr0 aHaiu3a, Haubojiee MIMPOKO MPUMEHSEMbIX B MPOMBIIUIEHHOCTH U
HCCJIEIOBATENLCKON paboTe, a TakKe KOMIIETCHIINH, HEOOXOIUMBIX XHMHKaM-TEXHOJIOTaM BCEX
CHEINAIbHOCTEH [ pellIeHrs KOHKPETHBIX 3a/1a4 XUMUYECKOT0 aHaTN3a.

2. B pe3yabTtare wu3yYyeHHs IUCHMUIUVIMHBI O0y4YyaluIuiicsi MO mporpamme
0akaJjiaBpUaTa J10JIKeH:

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

CIOCOOHOCTBIO UCIIONIB30BATh B MPO(ECCHOHAIBHON AESITETFHOCTH 3HAHUS O TIOJIX0JaX U
METOJaX MOJY4YeHHs] PE3yIbTaTOB B TEOPETHMUECKUX U HKCIEPUMEHTAJIBHBIX HCCIEIOBAHHIX
(OIIK-2);

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

CIIOCOOHOCTBIO HCIIONB30BaTh B HCCICNOBAHMSIX W pacyeTax B3HAHUSA O METOoAax
UCCIIe/IOBaHMs, aHAIM3a, IMAarHOCTUKH W MOJCIMPOBAHUS CBOWCTB BEIICCTB (MaTepHasoB),
GU3MYECKUX W XHMHYECKUX MpOoIeccaX, MPOTEKAMIIUX B MarepHallax NpH HX IMOJYYCHUH,
obpabotke u moaudukanuu (I1IK-4);

3Hamy:

- TEOPETUYECKHE OCHOBBI (PU3UKO-XUMHUYCCKUX MeTO10B aHanmu3a (DXMA);

- Iporecchl (POPMUPOBAHUS AHATUTUYECKOTO CUTHAJA B pa3nnyHbIX DXMA,;

- pacCMOTpeHHE MPUHIUIIOB U3MEPEHUI B CTaHJapTHBIX MpHOopax;

- ocHOBBI MeTposiorun DXMA B cootrBeTcTBUU ¢ pekomeHaanusmu MIOITAK;

ymemsy:

- NPUMEHSATh NPUOOPETCHHBIE TEOPETUYECKUE 3HAHHWS M IPAKTUYECKHE HABHIKU B
poecCHOHANBHOM NeATENIbHOCTH JIIsl pEHICHHSI KOHKPETHBIX XUMHUKO-aHATMTUYECKUX 3a]1a4;

88




enademy:

- mertononorueii ®XMA, MUPOKO HCIOIb3YEMbIX B COBPEMEHHOW aHAIMTUYECKOU
MpPaKTHUKE,;

- CHCTEMOM BHIOOpa METO/1a KaueCTBEHHOT0 U KOJIMYECTBEHHOT0 XUMUYECKOTO aHaAIH3a,

- OLICHKO} BO3MOYKHOCTEN METO/1a AaHAIN3A,;

- OCHOBHBIMH CTIOCOOAMHU METPOJIOTHYECKON 00paOOTKH PEe3yIbhbTaTOB KOJTMYECTBEHHOTO
XUMHUYECKOIr0 aHalu3a.

3. KpaTkoe coaep:kaHue TUCHUTIUHBI

®XMA - cocraBHas 4acTb COBPEMEHHOH aHanuTH4yeckod xumuu. Knaccupukanums
(U3UKO-XMMHYECKUX METOJIOB aHalln3a. AHAJIUTHYECKUN CUTHAN Kak WH(popMaTuBHas QyHKLINSA
COCTaBa BELLECTBA U ero koaudecTsa. OTHOcUTENbHBIN XapakTep uzMepenuit B ®XMA. Ilpenen
OOHapyXEHHSI W UYBCTBUTEIBHOCTH Meroma. Popmyma Kaiizepa. Bepxuuii u HWKHUN
JIAAINa30Hbl ONPENEIIAEMbIX coaepKaHuii. JIMHEHbI THana3oH ONpEAEIsIeMbIX KOHLICHTPALUH.
Otanonbl. [lpueMbl KOJIMYECTBCHHBIX H3MEpeHH (BHEIIHET0O W BHYTPEHHETO CTaHAapTa,
n00aBOK, TUTpOBaHUs, TU(epeHmanbapie MeToabl) B DXMA, ux XapakTepuCTHKA U YCIOBHUS
MPUMEHEHUS. AHATUTUYECKUE U METPOJIOTHUYECKHE XapakTepucTuku OXMA.

Krnaccudukanus criekTpaibHBIX METOAOB aHanu3a. [lomydyeHne XMMHUKO-aHATUTUYECKOM
nH(pOpMaLIUY MTPU B3aUMOAECUCTBUHU 3IEKTPOMArHUTHOTO U3Iy4YeHHs ¢ BelecTBOM. OnTuueckue
METO/IbI aHaTN3a. ATOMHAsI U MOJIEKYJISIpHAsI CIEKTPOCKOIHs. AOCOPOIIMOHHBIE U IMHUCCHUOHHBIC
METO/bI aHAIU3A.

Moayas 1. CniekTpanbHble METO/IbI aHATIM3a

ATOMHO-I)MHUCCUOHHBIN CNIEKTPAJIbHBIN AHAJIU3.

Teopernueckne OCHOBBI aTOMHO-3MHMCCHOHHOTO CIEKTPAlIbHOIO aHanu3a. McTouHukn
BO30YX/JICHHUS CIIEKTPOB. ATOMHO-’MHCCHOHHBIE JIMHEW4aThle crekTpbl. [IpaBuna orbopa
AJIEKTPOHHBIX MEPEXO0A0B. 3aMUCh CHEKTPATbHBIX JUHUN B BUAE TEPMOB. CXEMBbI 3JIEKTPOHHBIX
MEepEexXo0B B aTOME IIEIOYHOro Metaiia. Pactipenenenre boiabliMaHa v 3aCEI€HHOCTh YPOBHEM
BO30YKJICHHOTO COCTOSIHUS. DaKTOPBI, BIUSIONINE HA WHTEHCHUBHOCTH CIEKTPAIBHBIX JTMHHM.
[Tporieccyl HOHM3AMK ¥ CaMOTIOTJIONMICHUsI B Tu1azme, popmyia Caxa. CrnekTpaabHbIe TPUOOPHI
U CIOCOOBI PErucTpanuu CreKTpa (BU3yalbHBIM, (oTorpaduueckuil U (HOTOIICKTPHUCCKUH).
KauecTBeHHsbIlf aHanmu3, pacmn@poBKa SMUCCHOHHBIX CIIEKTPOB U MJIEHTU(UKALUS 3JIEMEHTOB
no ux crnekrpam. KonuuecTBeHHbI aHanu3, Gopmyna Jlomakuna-1llaii6e. Ilpaktuka aromMHO-
SMHUCCUOHHOM CHEKTPOCKOMUU. ATOMHO-DMUCCHOHHBIM aHAJIN3 C HMHAYKTUBHO CBSI3aHHOMN
IJ1a3MOM. XUMHUKO-CIIEKTPaJIbHbIE METO/bI aHAIU3A.

AToMHO-3MHCCHOHHas  (oromeTpusi miuameHu. [a3oBble MjIamMeHa Kak  BHJIBI
HU3KOTEMIIEPATYPHOH IUIa3Mbl, MX XapaKTePUCTHKA. bIok-cxema MIaMeHHOro (oTomerpa.
Bo3moxxHOCTH MeTONa W ero OrpaHWyYeHHsl. AHUOHHBIM M KAaTHOHHBIN 3(dekTsl. MeTos
KOJIMYECTBEHHBIX ~ OIpenesieHuii B  1iamMeHHOH  Qotomerpuu. Ilpemen oOHapyskeHwHs,
MPELU3UOHHOCTb, CEJIEKTUBHOCTh. O0IacTH MPUMEHEHUS.

ATOMHO-a0copOuMOHHasA crieKTPogoTOMETpPHS.

ATtomMHO-a0copOumonHas  crektpodoromerpus. OOm@as XapakTEepUCTHKAa METOaA.
[TornomieHne 3IEKTPOMATHUTHOTO H3IIy4eHHUsT CBOOOJHBIMH aroMamu. biok-cxema mpubopa.
HcTounuku MoHOXpoMaTHuecKoro uainydeHus. CrocoOsl aToMu3auu npoosl. Moaymstop, ero
HazHaueHue. M30uparenbHOCTh, JIOCTOMHCTBA W  Hemoctarku Mertona. CpaBHeHHe
AQHAJIUTUYECKUX XapaKTEPUCTUK METOJIOB aTOMHON aOCOpPOLIMY U aTOMHOM SMUCCHUH.

MouiekyJasipHasi CIEKTPOCKOMNMS.

CrnextpodoromMeTprudecKuit aHalus. Mertoabl ONTHUYECKOMN MOJIEKYJIIPHOU
crnekTpockonuu. IlornomnieHue 3JIeKTPOMarHUTHOTO M3IYyYEHUS] MOJIEKYJaMU. DJIEKTPOHHbBIE
NepeXOoJpl U CIEKTPbI MOTJOMIEHHUS MOJeKyld. CXeMbl 3JEKTPOHHBIX nepexonoB. CpaBHEHUE
AHATUTUYECKUX CHUTHAJIOB, OOYCIOBICHHBIX d-d*—nepexo;[aMH, IEPEX0/laMU C TEPEHOCOM
3apsana u TETT — nepexogamu. 3akoH byrepa-JlamOepra-bepa. Monspubiii k03¢ duineHt
noriomieanss CrocoObl  ero  ompeneneHus. OnTumu3anysl  YCIOBUH  aHATUTHYECKHX
omnpeneneHuii. BeiOop onTUManbHOW JUTMHBI BOJIBI U pabodero cBetodmibTpa. KoHTpacTHOCTH
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aHanmuTHYecKoW peakiuu. OTKIOHEHHs OT 3akoHa byrepa-Jlambepra-bepa. CpaBHeHue
dboTomeTpun u crnekTpodoToMeTpuu. AmmapaTypa ISl CHEKTpO- W (HOTOMETPUUYECKHUX
u3MepeHuil. XapakTepucTuka (HOTOMETPHUECKUX METONOB aHaiu3a. M30uparenbHOCTH B
cnektpodoromerpun u ee oOecreueHue. lIpUHIUN aITUTUBHOCTU TMOIJIOIIEHHS B aHAlU3e
OMHapHBIX CMecel MOrJOMAIMX BemecTs, Mmerox dupopara. ToYyHOCTH pPeE3yNbTAaTOB
dboTomerpuuecknx onpeneneHuid. Juddepenumansuas Qoromerpus. Metonm omHO- U
NBYCTOpOHHEH  muddepeHnuanbHoi  GoTtomMeTpun. MeToasl  CeKTpohOTOMETPHUIECKOTO
TUTPOBAHUS.

Typonanmerpus u Hedesomerpus. JIlOMIHeCHIeHTHbIE METOAbI AHAJIN3A.

TypOumumerpudeckuii 1 HederoMeTpuiecKuid MeTOJsl aHanu3a. PaccesHue cBeTa
OUCHEpCHBIMU cucTeMaMu. CBsI3b ONTUYECKOM IUIOTHOCTH C KOHILIEHTpALMEW ONpenesieMoro
BeuiectBa. Koadduuuent mytHoctu cuctembl. TeopeTnueckne OCHOBBI TYpOMAMMETPUH U
Hedenomerpun. YpaBaenue Panes. TpeOoBaHus, IpeabsIBIsEMbIe K UCTIOIB3YEMbIM PEAKIIHSIM.
TypOuaumMeTpuiecKnii KHHETHIECKUH MeTo1. BO3MOXXHOCTH METO/I0B.

JlroMuHecHieHTHBIE MeTO bl aHanu3a. DiyopecteHnus u pocdopecuennus. [I[pumeneHmne
SHEPreTUYecKoi nuarpaMMbl SI0J0HCKOTO MpU pacCCMOTPEHUH CHUHIJIET-CUHIJIETHBIX M CUHTJIET-
TPUILIETHBIX JIEKTPOHHBIX mepexonoB. KonebaTenbHasi penakcaius 1 BHYTPEHHSST KOHBEPCHSI.
KBaHTOBBIMI M dHepreTuyeckuid BbIXonbl. DakTophl, BIHSIOIMIME HA HWHTEHCUBHOCTH
¢ayopecuennuu. TemneparypHoe W KOHIIGHTpAaLMOHHOE TymeHue (myopecuenuuu. IlpaBuio
Crokca-Jlommerns. CBsi3b CTPOCHHS MOJICKYJIbI OPTAaHMYECKOTO COSTMHEHHSI C €T0 CIIOCOOHOCTHIO
K (QuiyopecleHIMn. 3epKajbHas CUMMETpPHUs CIEKTPOB IOTJIONICHUS W HMCIyCKaHus (IIPaBHUIIO
JleBmnHa). 3akon BasuioBa. Cxema ¢uIyOpMMETPHUCCKUX H3MEPEHH. BBIOOp MEpBUYHOIO H
BTOpPUYHOTO CBeTOPUIBTpOB. ['pamynpoBoyHas 3aBUCUMOCTh M KOJHMYCCTBCHHBIA aHAIU3.
OO6mas xapakTepucTUKa METOIA.

MoayJib 2. DIeKTpOXUMUYECKIE METO/IbI aHATTN3a

Konaykromerpusi ¥ MOTEHIIHOMETPHS

Knaccudpukanus IXMA. Knaccudukaius 3IEKTPOAOB M AIEKTPOXUMUYECKUE METOIBI.
[Tonspuzyembie U HemoJsgpusyembie ekTpoAasl B DXMA. HMcnonb3yemble XUMHUYECKHE M
ANEKTPOXUMUYECKUE PEaKINK, TPeOOBaHUS, MPEABSIBISAEMbIC K 3TUM peakIusaM. Bo3mMokHOCTH
OXMA.

KongykromeTpuss ¥ KOHAYKTOMETpUYeckoe TuTpoBaHue. OOmas XapakTepuCTHKa
MeToAa. YJelnbHas M DSKBUBAJICHTHAs AJIEKTPOIPOBOJHOCTH PACTBOPOB  SJIEKTPOJIMTOB.
[ToaBuxHOCTH MOHOB. [IpsiMast KOHAYKTOMETPHUS U KOHAYKTOMETpUUeckoe TuTpoBanue. Kpusbie
TUTpOBaHusA. PakTOpHl, BIMAIOIIME HA XOJA KPUBBIX TUTpoBaHWs. [IpuHuumnumanpHas cxema
YCTAaHOBKH Il KOHAYKTOMETPUYECKUX MU3MEPEHUMH, UCIIOJIB3YEMBIE IEKTPOAbl. Bo3MoKHOCTH
METO/1a, TOCTOMHCTBA, HeAOCTaTKU. [Ipumepsl onpeneneHuii. .

BricokouactotHoe THTpoBanue. OcobenHoctu Merona. IIpuHnunuanpHas cxema
ycTaHOBKH. Mcrnonp3yemble MHAYKTUBHBIE UM €MKOCTHbBIE O€33JIeKTpOJHble sueku. DopMbl
KPUBBIX BBICOKOYACTOTHOTO THUTpoBaHus. Amnmaparypa. Bo3moxknoctu wmetona. I[lpumepst
ONpeACICHUN.

[loreHunomeTpyuss M NOTEHLIMOMETPUUYECKOE THUTpoBaHMe. OIlpeneneHue MeToAa.
Ucnonb3yemble sueliku. MHIuKaTOpHBIE AIEKTPOALI U AJEKTPOJbl CpaBHEHHs. MoHOMETpHUS.
JlonHaHoBcKuil ¥ 1ud¢y3uoHHBIH moTeHuManbl. Kiaccuukanus HOHOCENEKTUBHBIX
91eKTpo10B. OCHOBHBIE XAPAKTEPUCTUKH HOHOCENEKTHBHBIX AJIEKTPOJAOB PA3JIMYHBIX THIIOB.
[Tpuunsbl, 00ycnoBIMBAIOIIME HW30MPATENBHOCTh D3JEKTPONOB. YpaBHeHue Hukonbckoro-
DOiizenmana. Meronpl omnpezaeneHus: Ko3()(UIMEHTOB CENEKTUBHOCTH, BEPXHETO M HIXKHETO
npefena Javdana3oHa OIpeNeNsieMbIX COAEp)KaHUH. YTIOoBOH KOI(DOUIMEHT 3IIEKTPOAHOM
¢byHKuU. MeToapl KOMMYECTBEHHBIX OIpeAeIeHU U yCIoBUS UX MpuMeHeHus. llpsamas
norenipomerpust (pH-merpus, nonomerpusi). BosamokHOoCcTH MeToma. MeToabl THTPOBaHUS.
O06paboTKa KPUBBIX TOTCHIIMOMETPUYECKOTO TUTPOBAHUS. MeTo1bl 100aBOK.

BosbTamMnepomMerpuyeckrue MeTOAbl AHAJIM3a. AMIIEPOMETPHYECKOe THTPOBAHHeE.

Bonbramnepomerpuueckue meroabl aHanuza. Kmaccuueckas mossiporpadusi, OCHOBBI
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Mmetoza. [IpuHIMIUaNbHas cxeMa noysiporpaduueckoil ycTaHOBKU. VICIoab3yeMble 3JIEKTPOIbI,
TpeOoBaHus, HpenbsBIsSeMble K 3lekTponaM. [lonspuzalvoHHbIE KpUBbIE HHAUKATOPHBIX
JJIEKTPONOB. PTyTHBIM KamammMi  3JIEKTPOL, TBEpAble dnekTponabl. [lomsporpammel.
HNutepnperanus nossgporpamM. OCTaTOYHBIA M KOHJIEHCATOPHBIA TOKU. DapaJeeBCKUM TOK.
CpoiictBa mpenensHOoro AU(GQPy3MOHHOTO TOKa. YpaBHeHue MibkoBuua. YpaBHEHHE
nossiporpadudeckoii BosmHbl ['eiipoBckoro. IloreHnman monyBosHBL. BpIOOp W Ha3HadeHHE
noJsiporpadguueckoro ¢GoHa. AHOMANIMU Ha MONAPOrpadUUYecKUX KPUBBIX UM HUX YCTpaHEHHE.
KadecTBeHHBIN M KOJWYECTBEHHBIN Mossiporpaduveckuii anaimm3. COBpeMEHHbBIE HANpaBIICHUS
pa3BuTHs BosibTammnepomerpuu. OONacTH MCHOIB30BaHUA. BO3MOXKHOCTH, /JIOCTOMHCTBA H
HEJIOCTaTKH METOA.

Amnepomerpuueckoe THTpoBaHue. OOmas xapakTepucTuka merona. Bwibop ycnmoBuid
aMIIEpPOMETPUUYECKHUX WU3MEPEHU. [TpuHumnuaneHas cxema YCTaHOBKH JUISL
aMIIEPOMETPUYECKOTO TUTPOBaHUSA. TUIBI KpHUBBIX TUTpoBaHUA. buammepomerpuueckoe
TUTPOBAaHUE, YCIOBUSA AaAMIIEPOMETPUYECKUX HM3MEPEHUH ¢ JBYMS  HUHIUKATOPHBIMU
anekTponaMu. Kpusble TuTpoBaHusA. BO3MOXHOCTHM, IOCTOMHCTBA W HEAOCTaTKHM METOJA.
[IpuMepsl IpakTUYECKOT0 UCIOJIb30BaAHUS.

Kynonomerpuueckuit Meton ananuza. Kiaccupukanuss MeTOJOB KyJIOHOMETPHHU.
OObenuHeHHBI  3akoH  ®Dapazges. Bwixom 1o  Toky. Ilpsmas  kymoHOMeTpus U
KylloHOMeTpuueckoe  TuTpoBanue  OcoOeHHocTH  MeTonoB.  KymoHomeTrpuss — mpu
KOHTPOJINPYEMOM IMOTEHIMAJE U NpU KOHTpoiaupyeMoMm Toke. [lonspu3annoHHbIE KpHBBIE.
Bri6op nmorenmmana pabouero aekrpoaa. Pacyer konuyecTBa 3IeKTPHUUECTBA, 3aTPAYCHHOTO Ha
JNEKTPOXMMHUUYECKYI0 peakiuio. [IpuHnunuanpHas cxema KyJIOHOMETPHUYECKOW YCTaHOBKH.
Obnacte mnpumenenus. KymoHomeTrpuueckoe THTpoBaHuE. BbIOOp TOKa 3JIeKTpoiH3a.
Oco0eHHocTH reHepupoBaHHOTO TUTpaHTa. CrocoObl MHIUKALMK KOHEYHOW TOYKU TUTPOBAHUS
(Bu3yanpHBIE W HMHCTPYMCHTalbHBIE).  [IpMHIUNMAnNbHAs  cXeMa  YCTAHOBKH IS
KYJIOHOMETPUYECKOrOo TUTpoBaHMs. [IpakTMueckoe MPUMEHEHHE METOJd, €ro JIOCTOMHCTBA U
HEJOCTaTKHU.

OnektporpaBuMeTpuueckuii  aHanmu3. CrocoObl BBITIOMHEHUs omnpeaeneHuit. OOrmmas
XapakTepucTuka Metona. IIporecchl, mpoTekaromue Mpu 3JIeKTposin3e. BrIOOp 37eKTpooB.
VYcnoBusa snekTpoocaxkieHus. TpeOoBaHUS, MpenbsABIsSEMble K OCaZKaM Ha D3JIEKTPOJaX.
Hcnonp30BaHuEe 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.

OOnactu mpUMEHEHHs XpoMaTorpaUuecKux METOJ0B aHalu3a. XpoMaTorpaMmma.
[Tapametpsl yaepkuBanus. DPUINKO-XUMUYECKHE OCHOBBI XpOMaTOrpauueckoro mporecca.
Knaccudukanus MeTozoB xpomarorpaduu 1o arperaTHOMy COCTOSIHHIO (a3, M0 MeXaHU3My
pasneneHus U crocody odopmieHus mporecca. OCHOBBI XpOMATOTpaPUIECKOTO Pa3CICHHS.
Koadduuuent pacnpenenenus u ko3dpduuuent pasaenenus. OCHOBHON 3aKOH XpoMaTorpadum.
B3anMocBs3b (GOpMBI BEIXOJTHON KPUBOM M M30TEPMBI COPOITMU B KOJIOHOYHOM XpoMaTtorpaduw,
AHAJIMTUYECKUM ACHEKT ATOM 3aBUCUMOCTH. (DaKTOpBI, BIMSIOIIME HA CKOPOCTb JIBUKEHHS
xpoMarorpaduueckoil 30HBI. Teopus TEOPETHYECKUX Tapeiok. TeopeTuyeckas Tapeska.
BricoTa, sKBHBajeHTHas TeopeTHdeckoil Ttapenke. KuHernueckas Teopusi Xpomartorpadum.
VYpaBuenue Ban-/leemrepa. Kputepum sddextuBHOCTH XpomaTorpaduyueckoro Impoiiecca.
Crenenp pasfeneHus M KpuTepuil ceneKTuBHOCTH. Kpurtepuil pasgenenus. Ontumuzanus
IIPOLIECCOB pa3/IEJICHUsI CMECEH BEILIECTB.

I'azosxxuaxkocTHas xpomarorpadus.

Obmas xapaktepuctuka meroza. [IpuHIMNHManpHas cXeMa ra3oBoro xpomarorpada.
VYcrpolicTBO W Ha3HaueHWe y3JI0B xpomarorpada. TpeOGoBaHus, mpenbsBIsIeMble K
HEMOJIBKHOM U MoABMKHOM (pazam. [leTekTopsl, ux kinaccudukanus 1 TpeOOBaHUS K HUM.

Metoapl wuIeHTH(UKAIMU BEIIECTB B Tra3oBoil xpomarorpaduu. JluHeiiHble u
JorapuMuuecKue MHICKCHl yrnepkuBanus. KoppensiuoHHble ypaBHEHHs: CBSI3b MapaMeTpOB
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yIEep>KUBAHUSI KOMIIOHEHTOB € UX (PU3MKO-XMMHUYECKHMMH CBOMCTBaMHU. KauecTBeHHBINH aHaNW3
1o JiorapuMuyeckuM HHIEKcaM ynepxkuBaHus KoBaua. MeToabl KOJIMYECTBEHHOIO aHaIM3a:
MeTO aOCONMIOTHOW TIpajyHpOBKH, METOJ HOPMHUPOBKH, METOJ BHYTPEHHETO CTaHJapTa.
[TonpaBo4Hble KO3 (UIMEHTH] K MIOMIAAAM MHUKOB. [IpuMepsl MPaKTUYECKOrO MCIOJIb30BaHMS
ra3oBoil xpomarorpadus.

KuakocrHast xpomarorpadgus.

Knaccupukanuss MeTomoB KHMIKOCTHOM xpomarorpaduu. Ocobennoctu BDXKX.
[TpuHIMNMaTBHAS CXEMa JKUIKOCTHOIO XpoMaTorpada BbICOKOTO JaBieHus. THIIbI AETEKTOPOB
B BOXKX. XKuakoctHo-ancopbunonnas BDXKX. HopmansHo-(ha3oBbiii u o0paiieHo-(a30BbIii
BapUaHThI. COPOEHTHI, DJIIOCHTHI, Pa3/eisieMble BeIleCcTBA. THIBI B3aUMOJECHCTBHUA COpPOEHT-
BEIIECTBO, COPOCHT-AIIIOEHT, HmoeHT-BeniectBO B BOXX. VpaBuenue Knokca. ®Paxtop
€MKOCTH, ero (u3udyeckuid cMmbIci. ['pamueHTHOE smonpoBaHue. Biusuaue sddexkTuBHOCTH,
CEJIEKTUBHOCTH M €eMKOCTH KOJIOHKH Ha pa3/ieJIeHne CMecel aHAIM3UPYEMBIX BEIecTB. MeTo bl
HIEeHTU(HUKAIIMN BEIIECTB M KOJIMYECTBEHHOTo aHanm3a B BOXKX. JloctonHCcTBa M HETOCTATKH
BDXX. Hon-napnas xpomarorpadus, mpuMepbl NpakTHUECKOro wucroib3oBanus BDXKX B
aHau3e.

PacnpenenurensHas Oymaxnas xpomarorpadus. OcHOBBI OyMakHOW Xpomartorpaduu.
[TogBmxHass w HemonBwkHas (a3el. MUKCOTpOmHBIA psa pacTBoputeneid. TpeboBaHusA K
xpomarorpadudeckoit Oymare. Xpomartorpaduyeckue mapamerpbl. THIBI XpOMaTOTpaMM:
OJIHOMEpHasi, JByMEpHas, Kpyrosas, ayekTpodopernyeckas. Meton oOpaimeHHbIX —¢a3.
3aBucuMocTh (OpMBI ISATHA OT BHJA HM30TEPMBI paclpeneneHus. MeTonbl WICHTU(UKALTUH
BEIIECTB Ha OyMakHOW Xpomatorpamme. KosndyecTBeHHBI aHAW3 B MeETOAEC OyMaKHOM
xpomarorpaduu. JJocronHcTBa u HenoctaTku Merosa. O0IacTh NPUMEHEHUS.

HNonooOMennass u woHHass xpomarorpadus. CymHOCTh MeTtoma. TpeboBaHwus,
NpeabsBIsEMbIE K PEaKLUsIM HOHHOTO oOMeHa. OcoOeHHOCTH NOHOOOMEHHOM XpoMaTorpadpu.
HNonooOmennoe paBHoBecue. KoHcTanTa wmoHHOro oOMeHa. M30TepMbl HMOHHOTO OOMEHA.
Bnusinue KoHCTaHTBI HOHHOTO OOMeHa Ha (GopMmy M30TepMbl HOHHOTO oOMeHa. Koadduuuent
ceneKTUBHOCTH. CHHTEeTHYeCKHe HOHOOOMEHHUKH, KATUOHUTHI U aHUMOHUTHL. Kitaccuduxanus u
cBoiictBa. CopOuuoHHbIE psinbl. Buabpl 0OMEHHOW €MKOCTH WOHOOOMEHHUKOB. Bribop
ONTUMAJIbHBIX YCIOBUI MOHOOOMEHHOIO pa3fefieHHs BellecTB. [IpuMeHeHne MOHOOOMEHHOH
Xxpomarorpauu B aHAIMTHYECKOM XMMHUU OPraHMYECKHMX M HEOPraHMYECKUX COCAMHEHUIL:
paszieneHue, OYMCTKA, KOHIEHTpHpoBaHue M T.0. [IpuMepsl npuMeHeHUs HOHOOOMEHHOM
Xxpomarorpadguu B TEXHOJOTHYECKHX Tmporeccax. HMonHas xpomarorpadus. brmok-cxema
HMOHHOro Xxpomarorpada. Pasgensrome W KOMICHCALMOHHBIE KOJIOHKH. JI€TEKTOpBI.
[IpuMeHeHMEe B aHATTUTUYECKON XUMHUH. AHATUTHYECKHE BO3MOKHOCTH METO/1A.

I'enb-xpomarorpadusi. IlogBmxnas wu  HemomBrkHas (¢da3el. OOmee ypaBHEHHE,
omnuchIBaroliee mnpoiecc renb-xpomarorpaduu. CopOentsl. OOmMiA, BHEIIHUN M BHYTPEHHHN
o0beMsbl rens. Ilapamerpsl amoupoBanus. BelpaxkeHnue Uit KodppUIMEHTa paclpenesieHus U
KOHCTAaHTBl JIOCTYMHOCTH. Bo3MokHOCTH renmb-xpomarorpaduu. IIpuMmepbl mnpakTHUEcKOro
UCIOJIb30BaHUS.

ABTOMAaTHYECKUH UM aBTOMATHU3UPOBAHHBIM aHANW3. I1eJM W 3a1a4yu. JlucKpeTHble
aBTOMaTHUYECKUE aHaiau3aTopbl. [IpMHIMI NeicTBUS, TOCTOMHCTBA U HenocTaTku. [IpoTounbie
METOJBI aHaIM3a PacTBOPOB. HempepbIBHBINM IIPOTOYHBIM aHAIU3 U MPOTOYHO-WHKEKIMOHHBIN
aHau3.

4. O0beM y4eOHON JUCHHILIMHBI

Bunpr yue6HOM paboThI B 3ayerHBIX B akazmem.
eIMHUIIAX qacax
O01masi TPYA0eMKOCTh THCIUTIMHBI 110 Y4eOHOMY MJIAHY 5,0 180
AyIMTOPHBIE 3AHATHS! 1,78 64
Jlexiuu (JIek) 0,89 32
[Mpaktuyeckue 3ausatus (I13) 0,89 32
JlaGopaTopHbie pabOoThI - -
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CamocrosiTesibHas padora (CP): 2,22 80

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

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«Oomasn xumudeckas rexnosorus» (b1.B.JIB.4.1)

1. Heap OUMCHMUNJMHBI - TONTYYCHHE 3HAHUH B O00JIACTH peaM3alii XHUMHUKO-
TEXHOJIOTUYECKUX MPOIECCOB C YYETOM (DU3UKO-XUMHUYECKUX OCOOCHHOCTEH MPOTEKAIOIINX
peakiuii, BbIOOpa ONTHUMAJIBHBIX YCIOBHM pealu3yeMbIX MpPOIECCOB, BHIOOPA 3 (EKTUBHBIX
PEaKTOpOB, MPUOOPETEHHSI HABBIKOB B COCTABIICHUH MAaTEPUAIBHBIX M TEIUIOBBIX OalaHCOB, B
pacdere TPOIECCOB M PEAKTOPOB HAa OCHOBE MAaTEMaTHYECKOTO MOJEIHPOBAHUS, MMOTYYCHHUS
3HaHHUH B 00JaCTH pa3pabOTKK SHEProcOeperaonux XuMUKo-Texnomoruaeckux cucrem (XTC),
0E30TXO/IHBIX U MAJIOOTXOJHBIX TEXHOJIOTUN Ha MPUMEPE COBPEMEHHBIX MTPOU3BOICTB.

2. B pe3yabrare wu3ydyeHHs JAUCHUIVIMHBI OOy4YawIIMiicsi 1O mporpamme
0akajaBpHaTa q0JIKEH:

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

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

CIIOCOOHOCTBIO BBIOMpATh M TPUMEHSITh COOTBETCTBYIOUIME METOABI MOJEIUPOBAHUS
(GU3NUECKUX, XUMUYCCKHX M TexHoIoruueckux mnpoieccon ([IK-7);

3Hamb.

- OCHOBBI TEOPHH XUMUYECKHUX MTPOIIECCOB U PEAKTOPOB,;

- METOJIOJIOTHIO MICCIICIOBAHUS B3aUMOJICHCTBHS XMMUYCCKUX TIPEBPALICHUNA U SBICHUH
MEepPEeHoCca Ha BCEX MACIITAOHBIX YPOBHSX;

- METOJIMKY BhIOOpa peaKTopa U pacyéra mpoiecca B HeM,

- OCHOBHBIE PEaKIIMOHHBIC TTPOIIECCH U PEaKTOPhl XUMHUYECKON 1 OMOTEXHOJIOTHH,

- OCHOBHBIC TIPUHIIMITBI OPTaHU3AINN XUMHYECKOTO MPOU3BOJICTBA, €T0 HEPAPXHUECKYIO
CTPYKTYPY, METOJIbI OLIEHKU 3P PEKTUBHOCTH MTPOU3BOJICTBA,;

- OCHOBHBIE XUMUYECKHE MPOU3BOICTBA,

ymemb:

- paccYMTaTh OCHOBHBIC XapaKTEPUCTHKH XMMHUYECKOTO TIpoIiecca,;

- BBIOpATh PAIMOHAIBHYIO CXEMY MPOM3BOACTBA 33/IaHHOTO MPOIYKTA,

- OIICHUTH TEXHOJIOTUYECKYIO 3P PEKTHBHOCTH MPOU3BOJICTBA,

- BBIOpaTh 3 EeKTUBHBII THI pEeaKTopa;

- IPOBECTH PacyeT TEXHOJIOTHYECKUX MapaMeTPOB JUTsl 3aJaHHOTO TPOIIeCca;

- OIPEIEIUTD MapaMeTPhl HAMTYYIIEH OPTaHU3aINH MTPOIIECCa B XUMUYECKOM PEAKTOPE.

enadems:

- MeToZlaM1 aHanu3a 3G PEeKTUBHOCTH PAOOTHl XMMUYECKUX MPOU3BO/ICTB;

- METOJIAMH pacyeTa M aHAIN3a MPOIECCOB B XUMHUECKUX PEAKTOPaX, OMPEICICHUS
TEXHOJIOTUYECKHX TTOKa3aTeleH;

- METOJIaMH BBIOOpA XUMHUYECKUX PEAKTOPOB.

3. KpaTkoe coaep:xkaHue TUCHUTLIUHBI

Monayab 1. XumMu4yeckasi TEXHOJOTHS H XUMHY€ECKO€e MPON3BOICTBO

1.1.OcHoBHbIE ONpEICTACHUS U TTOJIOKEHUS.

XUMHUECKasi TEXHOJOTHS - Hayka 00 DKOHOMHYECKH, JKOJOTHMYECKH M COIHAIBHO
000CHOBaHHBIX cHoco0ax M Mpoleccax MepepadOTKU CHIPbS C M3MEHEHHEM €ro cocTaBa U
CBOWCTB TYyTEM IPOBEICHUS XUMHUYECKUX U (DU3UKO-XUMHYECKUX IPEBPAIICHUI B TPEIMETHI
noTpebyieHuss U cpeAcTBa Mpous3BoaAcTBA. OOBEKT XMMHYECKOH TEXHOJIIOTUHU - XUMHYECKOE
MPOU3BOACTBO. MEKOTpaciaeBOM XapaKTep XUMHUUYECKOW TEXHOJIOTHHM. Pa3BUTHE XMMHUYECKUX
MIPOU3BOACTB U XMMHUUYECKON TEXHOJOIMU. MECTO XMMHUUYECKON TEXHOJOIMH B MPOMBIIUIEHHON
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chepe U METOJOB XUMHUYECKOW TEXHOJOTHMH B HEXMMHUYECKUX OTPACISAX MPOMBIIIICHHOCTH.
MeToapl XUMHUYECKOW TEXHOJOTHMM — CHUCTEMHBIH aHalu3 M METOAbl MaTeMaTH4eCKOIo
MozenupoBaHusa. CUCTEMHBI aHAJIM3 CIOXKHBIX CXE€M M B3aUMOJCHCTBUN 3JIEMEHTOB CXEMbl —
MOHSTHE U coJiepkaHue MeTosia. Du3ndeckoe U MaTeMaTHYECKOe MOJICIMPOBaHHE, ONIPEIeIeHNE
U OCHOBHBIE TOHSITHS, X MECTO B WHXCHEPHO-XMMHUYECKHX HCCICIOBAaHUSX M pPa3pabdOTKax.
MecTto u 3HayeHHEe HATYpPHOTO M BBIUYMCIHUTEIBHOTO 3KcrepuMmeHTa. CoaepkaHue M 3ajauu
y4eOHOTO0 Kypca.

1.2. XuMu4ecKkoe mpou3BOJICTBO.

[lonsiTHE O XUMHUYECKOM TIPOM3BOJACTBE Kak O CHCTEME€ MalluH U ammnaparos,
COEIMHEHHBIX MaTEpUaJbHBIMU M DHEPIeTUYECKUMHU MOTOKAMH, B KOTOPBIX OCYIIECTBISIOTCS
B3aMMOCBSI3aHHBIC XMMHUYECKHE MPEBpAIICHUs U PU3NIECKUE TIPOIECCH NMepepadOTKH ChIPhS B
OPOAYKTHl. MHOTrO(pYHKIIMOHATLHOCTh XUMHUYECKOTO MPOU3BOJCTBA - MOIYYEHHE MPOAYKTOB,
DHEPro- M pecypcocOepereHne, MUHUMU3ANNS BO3JCHCTBUS Ha OKpYXKAMOIIylo cpeny. Obmas
CTPYKTypa XHMHUYECKOTO MPOU3BOJACTBA - COOCTBEHHO XMMHYECKOE MPOU3BOJCTBO, XpPaHEHUE
CBIPBSL ¥ TIPOJIYKITUH, TPAHCIIOPT, CUCTEMBI KOHTPOJISL M 0e30nmacHOCTH. OCHOBHBIC TIOJICHCTEMBI
XUMHYECKOTO MPOU3BOJCTBA - MOJTOTOBKA CHIPbsl U MaTepuaioB, XUMHUYECKHE U (PU3MKO-
XUMHUYECKHE TMPEBPAIllCHUs. BBIICICHUE TPOAYKTOB, 00E3BPEKMBAHUE YTHIU3ALUS OTXOJOB,
TEIIo- M 3HeproodecrnevyeHue, BOAOMOATOTOBKA, YIpaBieHUE MPOU3BOACTBOM. (OCHOBHbBIE
TEXHOJIOTHYECKUE KOMIIOHEHThl - CBhIPbE, BCIIOMOTaTelIbHbIE MaTepHalibl, OCHOBHOU W
JOTIOTHUTEIBHBINA MPOYKTHI, OTXO/IbI, SHEPIrEeTHUECKHUE PECYPChl, 000pYyI0BaHUE, CTPOUTETIHHBIE
KOHCTPYKIIUU ¥ IPUOOPHI, TPONU3BOJACTBECHHBIN TIEPCOHAT.

KauecTBeHHBIE ¥  KOJMYECTBEHHBIE [OKa3aTeINM XHWMHUYECKOTO IMPOU3BOJACTBA:
TEXHOJIOTHYECKUE TOKa3aTeNu - MPOU3BOJUTEIBHOCTh W MOIIHOCTh IPOU3BOJICTBA, BBIXOJ
IPOAYKTa, pacxolHble KOA(D(PUIMEHTH MO CHIPbIO M SHEPTrUU, MHTEHCUBHOCTH IPOIIECCOB,
KauyeCTBO MPOAYKTA; PKOHOMHYECKHE TOKa3aTeld - ce0eCTOMMOCTh MPOAYKTAa, MPUBEICHHBIC
3aTparthbl, yAeJIbHbIE KalmUTAIbHBIE 3aTpaThl, MPOU3BOAUTEIBHOCTh TPY/A, SKCILTyaTallUOHHBIE
MOKAa3aTeNH - HAJCKHOCTh U 0€30MacHOCTh (YHKIIMOHUPOBAHUS CHUCTEMbI, YYBCTBUTEIHHOCTS,
pPerylnupyeMocTs M YHPaBISIEMOCTh MPOIECCa; COLMAIbHBIE IOKa3aTelud - BO3JIEHCTBUE Ha
OKPYKAIOIIYIO Cpelly, 0€30MacHOCTh OOCTYKHBaHUS, CTEIIEHb MEXaHMU3AIUHA U aBTOMATHU3AIIHH.

1.3.CripbeBble pecypchl, BoAa U SHEPTUS B XUMUYECKOM ITPOU3BOJICTBE.

Krnaccudukanus ChIpEBBIX pPECYpCOB MO Ppa3IdYHBIM TpU3HAKaAM - (Ha30BOMY
COCTOSIHHIO, TPOUCXOXIICHHIO, HMCTOYHUKAM. MuHepaibHOe Chipbe (PYAbI W  MOJIC3HBIC
UCKOITaeMbIC), OPTraHMYECKOE MPHUPOTHOE ChIphe (TOPIOYME HCKOMAEMbIC), PACTUTEILHOC U
KUBOTHOE CBIPbE, BTOPUYHOE CHIPbE - UX KCIIOJNb30BaHHE W MYyTH InepepaboTku. OCHOBHbBIE
CIIOCOOBI MEPBUYHOM 00pabOTKH ChIpbs (0OOOTaleHNEe, OYUCTKA, IIOATOTOBKA K TPAHCIIOPTUPOBKE
u nepepabotke). [loHsTHE, CYIIHOCTE W TPHUMEPHI YIIyOJICHHS MCIOIb30BAHUS CHIPHS,
KOMOMHHPOBAHUS MPOU3BOJICTB U KOMIUIEKCHOU TIEpepabOTKU CHIPHSI.

3HaueHue U MCMOJIb30BaHHE BOJABI B XMMHUYECKHUX MPOU3BOJACTBAX. VICTOUYHMKU BOJBI.
TpeOoBaHMsI K TEXHOJOTHYECKOH U ObITOBOW Boje. [IpoMbllmieHHass MOATOTOBKA BOIBI U
METOJIbl €€ OYUCTKU OT npumeceil. OCHOBHBIE METOJbI KOHTPOJI KayecTBa BOJbI. DKOHOMHUS
BOJIONOTPEOICHUST B IPOU3BOCTBE. BOI00OOPOTHBIE CHCTEMBL.

Buapl ¥ HWCTOYHWUKHM DSHEPTMM B XUMHUYECKOW MPOMBINUICHHOCTH. Macmra0bl
noTpeONieHusT U CIOCOOBI YMEHBIICHHSI JHepreTudeckux 3arpar. CyInIHOCTh W TPUMEPHI
pereHepany W peKylepaluyd DSHEPrud. DHEProTeXHOJOTHYECKHE CHUCTeMbl. BTopuuHbie
HSHEPTreTUYECKHUE PECYPCHI.

Mopayab 2. TeopeTuueckue 0CHOBbI XMMHY€eCKHX NPOLECCOB M PEaKTOPOB

2.1.OcHOBHBIE OTIPE/ICIICHUS U TIOJIOKEHUS

OU3NKO-XUMUYECKUE 3aKOHOMEPHOCTH XUMHUYECKHUX IpeBpaleHH -
CTEXMOMETPUUYECKHE, TEPMOJMHAMHYECKUE, KuHeThuyeckue. [lokazatenn  XUMHUYECKOTO
IpEeBpalleHHs] - CTETIEHb PEBPAIIeHUs], BBIXO MPOAYKTA, HHTErpalibHas U nuddepeHanbHas
CEJIEKTUBHOCTH, CKOPOCTH PEAKIIMH U MPEBPALIECHUS PEAareHTOB.

2.2. XuMUYECKHE MPOIIECCHI.
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Omnpenenenne. Kmaccudukammss XMMHUYECKUX IMPOILECCOB MO Pa3IUYHBIM IMPH3HAKAM -
XUMHYECKUM (BUJ XMMHYECKOW pEaKIHH, TEPMOJNHAMUYECKUE XapaKTCPUCTHUKH, CXeMa
npeBpalieHuii) u (pa3zoBbIM (YKCIIO0 U arperaTHoe cocTosiaue §as).

['omorennsIii xumuyeckuii npoiecc. OnpeneneHue U MpuMepbl. BiusHue XMMHAYECKUX
MPU3HAKOB M YCIIOBUI MIPOTEKaHUs Ipolecca Ha ero nokasarenu. CriocoObl MHTEHCU(PUKALINH.

[TonsTre ontuManbHBIX Temmeparyp. OnTUManbHBIE TEMIEPATypbl Ui OOpPaTUMBIX H
HEOOPATUMBIX K30- ¥ SHJOTEPMHUYECKHUX PEAKIIHIA.

I'eteporennsiii (HEKaTATUTHYECKUI) XUMUYECKHH Tporecc. OnpeaenecHie U MPUMEPHI.
CrpykTypa mpoiiecca u ero cocrapisomue (ctaaun). Habmomaemas CKOpOCTh XUMHUECKOTO
npespaiieHust. O6nactu (peKUMbI) POTEKAHHS TPOLIECCa, TUMUTHPYIOIIAs CTAIHS.

I'ereporenHplii xumuueckuii mporece 'raz (kumkocth) - TBepaoe”'. OOocHOBaHHE,
MIOCTPOCHHE U aHAJIHM3 MAaTeMaTHYCCKOM MOJIENH /ISl peakiuii TopeHust (MOIeNb " CKMMAIOIIAsCSI
chepa") u Tomoxummueckoi (Moaenb "c HeB3aumojueicTByrommM siapom”). HaOmromaemas
CKOPOCTh MpEBpallleHUsl, BpeMsl MpEBpallleHus U MyTH WHTEHCU(HUKAUUU IS pa3IudHbIX
obnacTeii mpoTeKkaHus mporecca.

I'eTeporeHHblii XUMHUYCCKUI Tporiecc "Ta3 (KHUAKOCTH) - KHAKOCTH'. OOOCHOBaHHE,
MOCTPOCHHUE M aHAIM3 MaTeMaThueckod mozenu. HaOmromaemas CKOpOCTh MpeBpaLICHUS U
obnactu nporekanus mpouecca. [lyTu nnTeHcudukanuu uist pa3aMuHbIX PEKUMOB MpoIiecca.

Karanutuueckuit npouecc. Ompenenenue, kiaccuukanus, npumepbl. ['ereporeHHbIi
KaTajiu3 Ha TBepAoM KaranuzaTope. OOOCHOBaHME, MOCTPOCHHE M aHAJIN3 MaTeMaTH4eCKON
MOJIeTIM Ha KAaTAIUTUYECKOW MOBEPXHOCTH M B TIOPUCTOM 3epHE Karanm3aTopa. HaOmromaemas
CKOPOCTh TpEeBpalleHus U 00jJacTH mnpoTekaHus mnporecca. CTeneHb HCMOJIb30BAHUS
BHyTpeHHEel moBepxHOCTH. [IyTn HHTeHCU(UKAINY KAaTaTUTHUECKUX TTPOIIECCOB.

2.3. XuMHYeCKHe peaKkTOPHI.

OmnpeneneHre W Ha3HAYCHUE XUMHYECKOTO peakTopa. PeakTopbl B XHMHUYECKUX U
HEXMMHMYECKUX OTpacisix MNpoMbIIuieHHOCTH. OO030p THUIOB XHMHUYECKUX PEaKTOPOB, HX
CTPYKTYPHBIC 3JIEMEHTHI (peakI[MOHHAs 30HA, YCTPOWCTBAa BBOJAa W BBIBOJA, CMCIICHUS,
paszieNieHusl U pacrpeesieHus] MOTOKOB, TEINIOOOMEHHBIC 3JIEMEHTBI), OCHOBHBIC MPOIECCHI U
SIBJICHUS B HUX.

CucremaTu3zaius MpoLEecCOB B XMMHUYECKOM PEakTope MO MacHTaly UX MPOTEKaHUs:
XUMHUYECKasl pEeaKIus, XHUMHYECKUW TpoIecc B JJIEMEHTApHOM O0bEeMe, TMpOIEecChHl B
PEaKLMOHHOM 3JIEMEHTE U B PEakTOpe B LEJIOM, - UX B3aUMOCBS3b U HepapXuyeckas CTpyKTypa
MaTeMaTHYECKON MOJENH Mpolecca B peaktope. [Ipumepbl mporeccoB B Pa3IMYHBIX BUIAX
XUMHUYECKHX PEaKTOPOB.

Krnaccudukanus mporeccoB B peakTopax 1Mo pa3indHbIM MpU3HAKaM - BUJl XUMHUYECKOTO
npoiiecca, OpraHu3aius MOTOKOB PEareHTOB (CXema [BWXKCHHS PEreHTOB 4epe3 peakTop,
CTPYKTYpa MOTOKOB B PEAaKIIMOHHOW 30HE), OPraHU3aIlKsl TCILIOBBIX MOTOKOB (TEIJIOBOM PEXHM,
cxema TermI000MeHa), CTal[HOHAPHOCTD TpoIecca.

OOocHOBaHWE ¥ TIOCTPOSHHUE MAaTEeMAaTHMUYECKONM MOJEIM Tpolecca B pPeaKkTopax
Pa3IUYHOTO TUIA KaK CUCTEMbl YPaBHEHHMH MaTepHAIbHOIO U TEIJIOBOTO OalaHCOB HAa OCHOBE
JaHHBIX O CTPYKTYpe TOTOKA, XUMHUYECKUX TPEBPAICHUSAX, SBICHHIX IEpeHoca TeIuia u
BellecTBa W UX B3aumojeiictBuu. CucreMatusauus U Kilaccu(uKaus MaTeMaTHYeCKHX
MO/JIEJIeH MPOIIECCOB B PEaKTOPaX.

N3oTepmuueckrue mpolecchl B XMMUYECKOM peakTope. BnusHue cTpykTypbl MOTOKa
(ugeanbHOE CMEIICHHE W BBITECHCHME), CTAlMOHAPHOCTH mporecca (MPOTOYHBIA U
NePHOANYECKHU), MapaMeTPOB U YCIOBHI MPOTEKaHUs IMpoiiecca (TemMrepaTypa, KOHIIEHTpaIus,
JaBJICHUE, 00BEM PEAKIIHOHHOW 30HbBI, BpEMS), BUa XUMHUECKOW peakiuu (IpocTtast U CIOXKHas,
obparumast W HeoOpaTuMas) M €€ IapaMeTpoB Ha NPOGHIN KOHICHTPAUHA M ITOKa3aTeNn
npoiiecca B peakrope (CTeleHb MPEBpAIICHUs, BBIXOJA MPOAYKTA, CEICKTHBHOCTH MpOIECCa).
OcHoBbl pacuera mpouecca B peakrope. ComocraBieHue 3(G(EKTUBHOCTH TMPOIECCOB B
peakTopax, OMUCHIBAEMBIX MOJEISIMU UI€aTbHOTO CMEIICHHSI U BHITECHCHHUS.
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Heusorepmuueckue mnpouecchl B XMMHUYECKHX peakTopax. OpraHuzanusi TEmIOBBIX
MOTOKOB U PEKUMOB B XUMHUYECKUX peakTopax. Pacnpenenenue temnepaTypsl, KOHUEHTpALUN U
CTENEHU TMPEBPALLEHUS B pEAKTOPE B pPEXKUMaX HUIACAIHHOTO CMELIEHUS M BBITECHEHUS,
aauabaTuyeckoM u c TermiooOMeHoM. CBsA3b TeMmmepaTypbl M CTENEHH NPEeBpaIleHUs B
agnabatudyeckoM mporiecce. CoOIMOCTaBIEHHWE C H30TEPMHYECKMM pEeXUMOM. Ywucno u
YCTOMYMBOCTD CTAIIHOHAPHBIX PEKUMOB B PEAKTOpPaxX UJCAIbHOIO CMEILICHUSI.

2.4.TIpoMbINIIEHHBIC XUMHYECKUE PEAKTOPBHI.

Ha xoHKpeTHBIX mpuMepax MpPeIMETHO PacCMaTPUBAIOTCS MPOMBILIUICHHBIE PEaKTOPHI
JUTSL IPOBEICHUS MIPOLECCOB TOMOTEHHBIX, T€TEPOr€HHbIX U KaTaTUTHUYECKUX - THUIIBI PEAKTOPOB,
KOHCTPYKTUBHBIE XapaKTEPUCTUKU U OCOOEHHOCTH PEKHUMa, 001aCTH UCIIOIB30BaHUS.

Moayab 3. XuMnuyeckoe NpoU3BOACTBO, KAK XMMHKO-TE€XHOJIOTHYECKAasl CHCTeMa
(XTC).

3.1.CTpyKTypa U OMucaHNE XUMUKO-TEXHOJIOTUYECKOU CUCTEMBI.

XUMHUECKOE MPOU3BOJACTBO KaK XHUMHKO-TexHomorndeckas cucrema (XTC). IToustue
cuctrembl u XTC. CocraB XTC: »smeMmeHThl, CBsi3H, moAcucTeMbl. OieMmeHThl XTC,
KJ1accu(uKanms Mo BUIY MPOIECCOB W HA3HAYCHHIO. TEXHOJIOTHYECKHe CBsI3M deMeHTOB X TC
(moroku). IlociemoBarenbHas, MapajuieiabHas, pPa3BETBICHHAS, IOCIICAOBATEILHO-00BOIHAS
(Gaiirmac), oopatHast (pEelHKII) TEXHOIOTHYECKUE CBSI3U. FIX CXeMbI 1 Ha3HAUCHHE.

Omnucanue XTC. Buner moneneit XTC - onucarensHbie U rpadpudeckue. OnucareabHble
MOJIEIM - XUMHYEcKas CXeMa M MaTemMaTudeckas Mojenb. ['paduyeckue Moaenu -
(GyHKIMOHATbHAS, TEXHOJOrMYECKas, CTPYKTypHas ¥ Jpyrue (CreruaabHbIE) CXEMBI.
Hasznauenue, npuMEeHEHNE U B3aUMOCBSI3b MOJIEIIEH.

3.2. Anamu3 XTC.

[Tonstue, 3amaun u pe3ynbTaThl aHanuza XTC - cocrognue XTC, mMarepualibHBIA U
TEIUIOBOM OaJaHChl, MOKA3aTeNu XUMUYECKOTO MPOU3BOJICTBA.

CgoiictBa XTC Kak CHUCTEMBI: B3aUMOCBSI3aHHOCTh PEKHMOB 3JEMEHTOB, Pa3JIMuKe
ONTUMAIBHOCTH 3JEMEHTAa OJMHOYHOTO M B CHCTEME, YCTOMYMBOCTH M CYIIECTBOBAaHUE
CTaIlIOHAPHBIX PEKUMOB U JIP.

MarepuanbHbIi 1 TEIUIOBOK OanmaHchl. MeToAMKa COCTABICHHUS U pacueTa MaTepUaIbHbBIX
u terioBbix OamancoB XTC m ee moacucteM. OCOOEHHOCTH pacyeTa OalaHCOB B CXeMax ¢
perukiiom. @opMbl ipecTaBieHUs OanaHcoB (Ta0JHUIIbI, AUArPAMMBI | JIp.).

Matepuanbuplii  GamaHc Uit  MacCOOOMEHHBIX U pPEaKUHMOHHBIX  DJIEMEHTOB.
Hcnonb30oBaHne CTEXMOMETPUYECKUX, TEPMOJAUHAMUYECKUX U MeK(}a3sHbIX OamaHCOBBIX
coOTHOIIEHUNH. CTEXMOMETPUYECKHE COOTHOLIEHHS] M MX pa3sHOBUIHOCTH. (CTeneHb
HCIIOJIb30BAHUS CHIPHEBBIX PECYPCOB.

DHTAIBIUHHBIN, HEpreTHUecKuii (0 MOJHOM SHEPIHH) M dKCEPreTHUCCKUI OaaHChl U
KII/I. Ux comocTaBiieHHe U UCIIOIb30BaHue B aHamuze X TC.

3.3.Cunre3 XTC.

[Tonstue u 3amaun cunte3a (mocrpoenus) XTC. OcHoBHbie dTamnbl pazpaborku XTC.
Posib MaTeMaTHUECKHUX U 3BPUCTUYECKUX METOJIOB.

OcHoBHble koHIenuuu npu cuHTe3e XTC: mNoJIHOE HCHOIB30BAHUE CHIPHEBBIX U
SHEPreTUUECKUX PEeCypcoB, MUHUMM3AIUSA OTXO0/I0B, ONITUMAJIbLHOE HCIOIb30BaHUE allapaTyphl.
Nx copepxanne u cnocoObl peanusanuu. KoMOMHUpPOBaHHBIE MPOW3BOJICTBA, COBMEIICHHBIC
IPOLECChl, BTOPUYHBIE HHEPreTHUECKUE PECYPChl, DSHEPrOTEXHOJIOTMUYECKUE CHUCTEMBI,
nepectpanBaembie X TC, 3aMKHYThIE, MaTTIOOTXOHBIE TPOU3BOJICTBA - UX MOHSITHsI, 0COOEHHOCTH
U TIpUMEHEHHUE.

OmHOpPOIHBIE TEXHOJOTHYECKHE CXEMBI: CHCTEMa PEKYIEepaTHBHOIO TEII000MEeHa,
CUCTEeMa pa3JieIeHUss MHOTOKOMIIOHEHTHON CMeCH, cucTeMa peakTopoB. OCHOBBI MOCTPOCHUS HX
ONTUMAJIbHOU CTPYKTYPbI

Moayas 4. [IpoMbllVIeHHbIE XHMHYECKHE ITPOU3BO/ICTBA.

XUMHUYECKUE MPOU3BOJICTBA PACCMATPUBAIOTCS MPEIMETHO KaK peaau3alusi U3y4eHHBIX
TEOPETUYECKUX OCHOB XMUMHUKO-TEXHOJOTUUECKUX mporeccoB U XTC, KOHIENUHUI MOCTPOECHUS
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BoIcOKOd(pexkTnBHOM XTC. OCHOBHOHM akKIeHT jenaercs Ha (PU3MKO-XMMHYECKHE OCHOBBI
KOHLENIUM IIOCTPOCHUS TEXHOJOTMYECKOM CXEMbl IIPOM3BOACTBA M €r0  IOJCHCTEM.
IIpousBoacTBo cepHoOil kucioThl. [IpomsBoncTBo ammuaka. [Ipon3BOACTBO a30THOM KHUCIOTHI.
[IpousBoacTBO cTHpOIIA.

Mopnyasb 5. CoBpeMeHHbIE TEHACHIIUM B Pa3BUTHH XUMHY€CKOH T€XHOJIOTHH.

Texyimee cocTOAHNE XUMUYECKOW TPOMBIIIJICHHOCTH B MUPE U TEHICHIIUH €€ Pa3BUTHS.
[lepcieKTMBHBIE HCTOUHUKHM ChIPbs U d3Hepruu. Kiacrepusanus XMMHUUECKON IPOMBILIUIEHHOCTH.
CoBmenieHHble mpouecchl. ['mOkue M mepecTpanBaeMble TEXHOJIOTMYeckne cxembl. HoBble
XUMHKO-TEXHOJIOTMYECKHE MPOIECCHI U CIIOCOOBI TOTYYEHUS POITYKTOB.

4. O0beM y4eOHOH JUCIHIIMHBI

Bunbr yueOHOM paboThI B 3ayerHBIX B akazmem.
eIUHHIIAX gacax
Oo6mas TpyA0eMKOCTh TUCHHILJIMHBI 0 Y4e0HOMY IJIaHy 7,0 252
AYJAUTOPHBbIE 3aHATHS: 2,22 80
Jlexrn (JIek) 0,89 32
IMpaktuueckue 3ansarus (I13) 0,89 32
JlaGopaTopHbie pabOTHI 0,44 16
CamocrosiTebHas padora (CP): 3,78 136
Buja koHTpoOJs: 3aueT / 3K3aMeH 1,0 IK3aMeH
(36)

AHHOTanus padoyeil NPOrpaMMbl JUCHHUILIMHBI
«CHCTeMBbl yIIPaBJIeHHsI XUMHKO-TeXHoJJoruyeckumu npoueccamu» (b1.B./B.4.2)

1. Heab AMCHMILINHBI - 1aTh 0Aa30BbIC 3HAHUS 110 TEOPUU CHCTEM YIIPABJICHUS XUMHUKO-
texHosnoruueckumu nporneccamu (CY XTII), npuBUTh HAaBBIKK M yMEHHE aHanu3a cBoicTB XTI
KaK 0OBEKTOB YIPaBIEHUS U MPAKTUYECKOTO MPUMEHEHHS TEXHUYECKUX CPEJCTB YIIPABICHUS.

2. B pe3yabrare wu3y4YeHHs AUCHUIJIMHBI oOyyawinuiicss mno mnporpamMmme
0akajaBpHaTa q0JIKEH:

Ob6naoams caenyromumu oomekynpTypubiMu (OK), obmienpodeccronansasiMu (OITK)
u npodeccuonanbHbivu ([1K) komMmnereHImsIMI:

TOTOBHOCTBIO MPUMEHATh (YHIaMEHTAJIbHbIE MaTEeMaTUYECKUE, ECTECTBEHHOHAYYHbIE U
oOrIenHXeHepHbIe 3HaHUs B mpodeccruonanbhoii aesrenproct (OTTK-3);

CHOCOOHOCTBIO BBIOMpAaTh U TMPUMEHSATH COOTBETCTBYIOIIME METOJbI MOJAEITUPOBAHUS
(GU3NUECKUX, XUMUYCCKHX M TexHoIornueckux mnpoieccon ([IK-7);

3Hamy:

- OCHOBHBIC TIOHSTHS TEOPUH YIPABJICHUS; CTAaTUYECKUE U JUHAMHYECKUE
XapaKTePUCTUKU OOBEKTOB YIpaBJIeHUs; OCHOBHbIE 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 aJroOpuTMax YIpPaBJICHUS, aJalTHBHBIX M ONTUMAJbHbBIX
CUCTEMaXx yIpaBJICHUS,

ymemsy:

- ONpeAeNsATh OCHOBHBIE CTATUYECKHUE U JUHAMUYECKHE XapaKTePUCTHKH OOBEKTOB
yIpaBieHUs; BBIOUPATh PAllMOHAIBHYIO CUCTEMY PETyJIUPOBaHUSI TEXHOJIOTUYECKOTO Mpoliecca,
olleHUBaTh YCTOWYUBOCTH CAY,; BbIOMpaTh KOHKPETHBIE THUIBI MPHOOPOB IS TUATHOCTUKU
XTIT,

enademy.

- METO/IaMU TE€OPUU aBTOMATUYECKOTO PEryJIHpOBaHUS, OPTaHU3ALNU U PacyéTa CUCTEM
ONTHMAJIFHOTO YIPABICHUS XUMUUYECKON TEXHOJIOTUEH HAHOMATEPUAJIOB.

3. KpaTkoe coaep:kaHue TUCHUTIIUHBI
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Moayas 1. OcHOBHble TIOHATHS YHPAaBJEHHA XMMHKO-TE€XHOJOTHYeCKHUMH
NpoueccaMH.

3HaYeHNEe aBTOMATUYECKOIr0 YIPABICHUS JUIsl Pa3BUTUSL XUMUUECKOW TPOMBIIIEHHOCTH.
OcoOeHHOCTH  YIpaBICHUS] XUMHYECKMM MPEINPHUITHEM U  XHUMHUKO-TEXHOJOTUYECKUM
nporeccoM. TeXHUKO-5KOHOMHYECKH J(PQGEeKT BHEAPEHUS aBTOMATH3UPOBAHHBIX CHCTEM
ynpasineHus. Ponb cucreM ympaBieHUss B oOecrieueHHWH O€30MacCHOCTH XUMHYECKOIrO
MPOU3BOJICTBA U OXPaHbI OKpYKaroliei cpeabl. OCHOBHBIE TEPMHUHBI U onpeneneHus. Mepapxus
ynpasiaeHusi. OCHOBHblE TNPUHUUIBL ynpaBieHus. Kiaccudukamusi cUCTeM yIpaBlieHUs
®yHkuroHanbHast crpykrypa CAY. Ilokazarenu kauecTBa yrnpaBieHHUs.

Moayib 2. OCHOBBI TEOPUH ABTOMATHYECKOT0 YIIPABJIEHHS.

Maremarnueckue Mmoaenu CAY. /lunamuueckue xapakrepuctuku CAY. Mcnonb3oBanue
onepanroHHOro ucuucieHus misg ananuza CAY. TunoBble [uHaMUYecKue 3BeHbs. BpeMeHHbIe
M YaCTOTHBIE XAapaKTEPUCTUKH. OKBUBAJCHTHBIE MpPeoOpa3oBaHUSl CTPYKTYPHBIX CXEM.
VYeroitunBocTh muHEHHBIX CAY ¢ oOpaTtHO# cBsizbio. Kiaccudukamnuss 1 OCHOBHBIE CBOWCTBA
00BEKTOB yIpaBJicHHs. MeTOAbl ONpeAeNeHUs] CBOWCTB OOBEKTOB yrpaBieHus. OCHOBHBIC
3aKOHBI PEryJUpoBaHus. PeryisiTopsl Ha OCHOBE MCKYCCTBEHHBIX HEUPOHHBIX cerei. LludpoBbie
U poOacTHbIE CHUCTeMBbl yhpaBieHHS. BbpiOOp 3akoHa pEryIUpOBaHUS W  ONpPEICICHUE
ONTUMAaJbHBIX TAPAMETPOB HACTPOMKH MPOMBILIIEHHBIX PETYIISTOPOB.

Moayas 3. U3mepeHne TeXHOJOTHYeCKUX MapaMeTPOB XHMHKO-TEXHOJIOTHYECKOT0
npoiuecca.

locynmapcTBeHHast cUCTEMa MPOMBIIUICHHBIX TPUOOPOB M CPEICTB aBTOMATHU3AIIHH.
OCHOBHBIE TEpPMHHBI W OMNpeAeieHUs MeTpojioruu. Metoasl wu3Mepenuit. CpeacTsa
U3MEPUTEIIBHOW TEXHUKH, HMX CTaTUYECKHME W JUHAMHYECKHE CBoMcTBa. llorpemnoctu
n3mepennii. CriocoOwl nepegaun nHGpopManuu Ha paccTosHue. OpraHu3anus TUCTAHIIMOHHON
nuarHoctukn  XTII.  HM3mepeHue OCHOBHBIX TEXHOJOTMYECKUX I1apaMETpPOB. JABIICHMUS,
TEMIIEpaTyphl, pacxo/a U KOJMYECTBA, YPOBHSA XKUIAKOCTH M CHITYYHX MATEpPHANIOB, COCTaBa U
(UBUKO-XMMHYECKUX CBOWCTB BEIIECTB.

Moayab 4. OcHOBbI NPOEKTHPOBAHMS ABTOMATHYECKHUX CHCTEM YINPaBJIEHUS
XHMHUKO-T€XHOJOTHYeCKMMHU MPOLeCcCaAMM.

Ocob6ennoctu ympaiaenus XTII. PerynmupoBaHue OCHOBHBIX TEXHOJIOTHYECKUX
[apaMeTpoB. pacxoja, AaBleHus, TeMmieparypbl, ypoBHsA, PH. Texuuueckue cpencrtsa CAY.
OCHOBHBIE Pa3HOBHJHOCTU YIPABJIAIOIIMX YCTPOMCTB. THIIBI, XapaKTEPUCTHUKA M Pacyér
HCTIOJTHUTENIbHBIX MEXaHU3MOB U PETYIUPYIOMUX opraHoB. OdopMieHHe MPOSKTHOTO 3a/IaHus
Ha AaBTOMAaTHU3alMI0 TEXHOJOTMYECKOro Ipolecca. BpiOop Touek u3MepeHus, KOHTPOJI,
VOpPaBISIEMBIX TApaMeTpPOB W  YIpaBIsAOMUX Bo3aedcTBuil. CTaHmapThl U YCJIOBHBIC
00o3HaueHus Ui TexHojorudeckux cxeM. OcHoBHbIE cBeneHus o0 ACY TII B xumMuueckom
npoMeinuieHHOCTH. [Ipumepsr ACY TII B xuMuyeckoil MpOMBIIIIEHHOCTH. OCHOBHBIE BBIBOABI
o kypcy. CoBpemenHbie TeHieHu B pa3Butun CY XTII.

4. O0beM y4eOHOH JUCHHUILIMHBI

Bunbr yue6HOM paboThI B 3ayerHBIX B akazmem.
eIUHUIIAX yacax
Oo6mas TpyA0eMKOCTh JUCHHUILJIMHBI 110 Y4e0HOMY IJIaHy 7,0 252
AYAUTOPHBbIE 3aHATHS: 2,22 80
Jlexiuu (JIek) 0,89 32
[Mpaktuyeckue 3ausatus ([13) 0,89 32
JlaGopaTopHble pabOTHI 0,44 16
CamocrosiTesbHas padora (CP): 3,78 136
Buja koHTposs: 3aueT / 3K3aMeH 1,0 IK3aMeH
(36)
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AHHOTanus padoyeil NPOrpaMMbl JUCHHUILJIMHBI
«3ongoBasi Mukpockonus» (61.B.JIB.5.1)

1. Heap AUCHMIUIMHBI - GOPMHUpPOBAHHE y OOYUAIOUIMXCS 3HAHUM O CKaHHPYIOLICH
30HJOBOM MMKpPOCKOIHMH, €€ TEOPETHYECKHX OCHOB, MPHUHIMIIOB PabdOThl M BO3MOXKHOCTHU
WCTIONIb30BaHUS JJIs aKTYalIbHBIX 33/1a4 HAHOTEXHOJIOTUU M HAHOMATEePUaJIOB.

2. B pe3yabrare wu3yYeHHs AUCHUIVIMHBI OOyyawinuiicssi mno mnporpamMmme
0akajaBpHaTa q0JIKEH:

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

CIIOCOOHOCTBIO HCIOJIB30BaTh B HCCIENOBAHMSIX W pacyeTax 3HAHHUA O MeEToAax
UCCIIC/IOBAHMS, aHAJIN3a, JUATHOCTUKH M MOJICIIMPOBAHUS CBOMCTB BEIISCTB (MaTepHAIIOB),
buznyecKux M XMMHUYECKHUX Ipoleccax, MPOTEKAIIUX B MaTepHalax IpHU HMX MOJYy4YeHUH,
obpabotke u moaudukanuu (I1K-4);

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

CIIOCOOHOCTBIO HCTOJIh30BaTh Ha TPAKTHKE COBPEMEHHBIC IMPEACTABICHUS O BIUSHUU
MHUKPO- M HaHO-CTPYKTYphl Ha CBOMCTBa MaTEpUajOB, WX B3aUMOJCHCTBUHM C OKPYKAIOIIEH
Cpezo, moJisiMu, yactuiiamu u usiaydenusmu ([1K-6);

CIIOCOOHOCTBIO OILIEHHWBATh KAaueCTBO MaTEpHaJioB B MPOM3BOACTBEHHBIX YCIOBHSIX Ha
CTaJIu¥ ONBITHO-TIPOMBIIIJICHHBIX HcTibITanuil u BHenpenus ([1K-10);

3Hamy:

- KJIacCU(UKALUIO METOIOB CKaHUPYIOIIEH 30HI0BOM MUKPOCKOTIHH;

- YCTPOHCTBO M HpUHIUI PabOThl M (hU3MUECKHE OCHOBBI CKAHHUPYIOIIMX 30HIOBBIX
MHUKPOCKOIIOB;

- TOPUHLMIBI pealr3allid aTOMapHOTO pa3pelieHusT B CKAaHUPYIOHIMX 30HAIO0BBIX
MHUKPOCKOTIAX;

- 0011IMe TPeCTaBICHUS O pa3pelaoniell CoCOOHOCTH pPa3UYHbIX BUJIOB,;

- BO3MOXHOCTH U o0Omactu mnpuMmeHeHuss wmerogoB C3M s ucciaenoBaHUs
HAaHOMAaTEepHaJoB,;

ymemsy:

- aHAJTM3MPOBATh U300PAKCHUS U JIAaHHBIC, TTOJIYYCHHBIC pa3TudHbIMU MeToaMu C3M;

- KOPPEKTHO OIpeAesiTh MOPHOIOTHIO HAHOOOBEKTOB U HAHOMATEPHAJIOB,

- UCTIO0JIB30BaTh CTaHJAApTHBIE MeToAukn C3M 151 aHalin3a HAHOMAaTEPHUAJIOB,;

- opmynrpoBaTh TEXHUYECKUE TPEOOBAHUS K 00bEKTaM HCCIICIOBAHUS,

61a0emo.

- HaBBIKaMU 00pa0OTKU N300paKEeHHIA, TIOTYYEHHBIX pa3InuHbIMU MeTonamu C3M;

NPUHLIMIIAMU TPOBEACHMS SKCIIEPUMEHTa Ha COBPEMEHHBIX MPHOOpax CKaHUPYIOIIEeH
30HJ0BOI MUKPOCKOIINH;

- METOJIaMH pabOTHI C HAYYHOU JIUTEPATYPOH U AIEKTPOHHO-OMOINOTECUHBIMU PECYpPCaMU
M0 TEOPETUYECKUM U TEXHOJIOTHUUECKUM acleKTaM CKaHUPYIOIEe 30H10BOM MUKPOCKOIHUHU.

3. KpaTkoe coaep:kaHue TUCHUTIUHBI

Moayas 1. OcHOBBI ckaHHpYIOIIEi 30H10B0I Mukpockonnu (C3M)

Pa3nen 1.1 CoBpeMeHHbIe MeTO/IbI BU3YaJIH3allUH HAHOMATEPHAJIOB.

CoBpeMEHHBIE ~ METOJABl  BH3yallU3allud M HWCCICNOBaHUS  HAHOOOBEKTOB U
HaHoMarepuasioB. lloHATus paspemaromeil CnocoOHOCTH U AUQPPAKIIMOHHOTO Tpesena.
AToMapHOe paspelieHue B COBPEMEHHBIX MeTojax wuccienoBaHusi. CpaBHEHHE OCHOBHBIX
MHKpPOCKOTIMYECKAX METO/MOB (ONMTHYECKHe, 3JCKTPOHHbBIC, 30HI0BbIC). [IpenMyiiecTsa,
HEJIOCTaTKM ¥  O0NacTH TNPUMEHEHUS  CKAaHUPYIOUIEH  SJIEKTPOHHOM  MHUKPOCKOIIHH,
MPOCBEUYMBAIOIIEH JIEKTPOHHONH MUKPOCKOIUH M CKAaHUPYIOIIECH AIEKTPOHHON MUKPOCKOITHH.

Pasznen 1.2. Beenenne B C3M.
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HUctopus C3M. VYcrpoHCTBO W OpUHIUN  pabOThl  CKAaHUPYIOIIMX — 30HIOBBIX
MukpockoroB. OcHoBHble 3yieMeHThl C3M. Ckanepnl. Cuctema oOpaTHOHM CBSI3H. 30HIOBBIC
natuuky. [punmun gopmupoBanus uzodpaxenus B C3M. 3ammra OT BHEUIHUX BO3ACHCTBUIA.
Knaccudukanmss merogor C3M. CpaBHeHHE pa3pemaromeid CroCOOHOCTH Pa3IMYHBIX BHJIOB
C3M.

Paznen 1.3. Ckanupyomasi TyHHeJbHass MuUKpockonusi (CTM).

@usnyeckue ocHoBbl CTM. OneKTpoHHBIE CTPYKTYpbl TBEPAOrO Te€la U €ro
noBepxHocTU. TyHHENbHBINA 3¢ dekT. Texunueckne ocHoBbl CTM. KoHCTpYKITMN CKaHUPYIOIIHUX
TYHHEJIBHBIX MHKpPOCKOIOB. Pexumbr paborei CTM. Meton mnocTtossHHOM Toka. Meton
MOCTOSTHHOM BBICOTBI. MeToa oToOpaxeHue palOOThl BbIXoaa. Peanmusamuss aTOMapHOTO
paspeleHus B CKaHUPYIOIIEM TyHHeIbHOM MuKpockone. OrpanumyeHuss CTM. Peanuzanus
aTOMapHOI0 pa3pelIeHusl B CKAHUPYIOIEM TYHHEIbHOM MUKpocKorie. [ToaroroBka noBepxHocTu
TBepabIX Tea anst CTM uccnenoBaHui.

Paznen 1.4. AtomHo-cuioBast MUKpockonusi (ACM).

CuoBoe B3auMoOJeicTBHE 30HAOBOro jgatuvka M oOpasuma. Ilotenuman Jlemnapna-
Jlxonca. ACM 30HABI: BUIBI, CIIOCOOBI M3TOTOBJICHUS, OCHOBHBIC TapameTpbl. KOHCTpyKIus
ACM. CnocoObl peructpaii OTKJIIOHEHUs! KaHTuieBepa. Pexxumbl pabotel ACM. KonTakTHas
ATOMHO-CHJIOBAsE MHUKPOCKOIIMSI- METOJ MOCTOSHHOW BBICOTBI, METOJ ITOCTOSIHHOW CHIJIBI,
KOHTaKTHBIM MeTol paccoriacoBanusd. Henmocratkm koHtakTHOH ACM. IlonykoHTakTHas
aTOMHO-CUJIOBasi MUKpockomnus. [IpenmyiiectBa u HegocTaTku nmoaykoHTakTHOM ACM. KpuBbie
3aBUCHUMOCTH CHUJIBI OT paccTosiHus. JlarepanbHOoe B3aMMOJCHCTBHE 30HAAa W 00pasia.
Mukpockomnus jatepaibHbIX cui. Paspemaromiast criocooHocte ACM. beckontaktHas ACM.
Bo3moxxnoctu OeckontaktHoi ACM. Hcnonb3oBaHWe OpPraHMYECKHUX MOJIEKYJI B KauecTBe
30H710B 111 C3M. HanotpyOku — natunku C3M.

Paznen 1.4. Ckanupymomasi 6JHKHENoIbHas onTuyeckasi Mukpockonusi (CBOM).

Teopernueckue ocHoBel CBOM. DOddexktuBHOE MpeofosieHHe  ONTHYECKOTO
mudppakiuonHoro  mpexena.  3oHapl CBOM:  tumbl, wu3rotoBineHue.  KoHcTpykuuu
OJIMKHETNOJIBHBIX ONTHUYECKHX MHUKPOCKONOB. KOHTponb paccTosHMS MeXAy 30HIOM U
NOBEepXHOCThIO. Peanu3anust cucrembl oOpaTHO#M cBsizu. Paspematomas criocooHocts CBOM.
Pexxumel paboter u Buapl CBOM. Kondurypanus CBOM ¢ moaynem UK-Dypre.

Monayas 2 .Bo3moxknoctu C3M.

Pa3znen 2.1. Ipyrue Buast C3M.

Muxkpockonust cui TpeHus. Mertox MOAYJSUUU CUJbl. MHOrOIMPOXOIHBIE METOAUKHU
paborer C3M. DnekrpocunoBass MHUKpockomus. CKaHUpYIOMmas €MKOCTHAas MHUKPOCKOIIHS.
Meron 3ouna KenbBuna. MarautHas cunoBas mukpockonus (MCM). Ipuniun padotrer C3M B
pexume MCM. Ksazucratnueckue wmeroanku MCM. Konebarenbhnbie metogukun MCM.
3ougoBeie matauku it MCM. Jlutorpadus B C3M. CTM, ACM nutorpadus. AHOTHO-
OKHUCJIUTEbHAs TUTOrpadus.

2.2. Boamoxuoctu C3M.

[Ipeumymectea u Hemoctatku C3M. Cranmapter C3M. Hckaxkenue wu300pakeHUs
ckaHepoM. VckaxkeHusi, CBSI3aHHbBIE C 30HJOBBIM JAaTYUKOM. VcKaxkeHus, CBSI3aHHBIE PEKUMOM
paborst C3M. KamubpoBka C3M. I[IpuHnumel KOppeKTUpPOBKH u3o0pakeHuit C3M.
Bo3MoXHOCTH aTOMHO-CHIJIOBOM MUKPOCKOIIUU B ONpeAeNieHuH (JOPMBI U pa3MepOB HAHOYACTHII
METaUIOB M WX COEAMHEHWH. METONMKU BOCCTAHOBJICHHS DPEAJbHOW T'E€OMETPUH OOBEKTOB
uccienoBanust ACM. Bo3MOXHOCTb IPOBEAEHUS HEPA3pYyLIAIOUINX HUCCIEI0BAaHUI C TOMOIIBIO
ACM.

Moayas 3. lIpumenenune C3M

Paznen 3.1. Ilpumenenue C3M is  uccjeI0BaHHS OCHOBHBIX KJIACCOB
HAHOMATEPHUAJIOB.

AtomapHoe paspeuienue, gocturayroe ¢ nomompio CTM. Ilpumenenne MCM.
[Mpumenennst OMMKHENONBHON onTuku. MccnemoBaHue BOMOPOAHBIX cBs3ed. OmnpeneneHue
pasmepoB u (opmbl HaHouacTull. MccnemoBaHuss MOPQOJIOTHM U JIOKANbHBIX CBOMCTB
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MOJIMMEPHBIX MaTepuasioB. MccnegoBaHus MArHUTHBIX HAHOYACTHULL U CTPYKTYp MeTogoM MCM.
Boruucnenne anre3smonHHbix cwi MerogoM ACM. Bo3moxkHoctu u nepcnektuBel ACM B
UCCJIEIOBAHUM CHHTETUYECKUX XHMHYECKUX BOJIOKOH. lccnenoBanue HaaMOJIEKYISIpHON
CTPYKTYpPBI IOJIUMEPOB U KOMII03uTOB. Mcrionp3oBanne C3M miisa uiccienoBanus MOp(hOIoTuu 1
MPOIIECCOB POCTA.

Pasznea 3.2.UcciieqoBanue 0M0JI0rH4eCKUX 00bEKTOB ¢ moMolis0 C3M.

Ucnons3zoBanne C3M B paznuusbix cpenax. BosmoxkHoctu C3M nmnst uccienoBaHus
00BEKTOB B JKMIKHX cpenax. [IpUHIMIBI TPUTOTOBIEHHUS OHOJOTHYECKHMX OOBEKTOB IS
uccienoBanusi ¢ momompio C3M. B03MOXHOCTH B HCCIEIOBAHWU OEITKOBBIX MOJIEKYT C
nomompbio C3M. WMzyuenne JIHK. WccrnemoBanust BupycoB u Oaktepuit. MccrmemoBanue
aAre3MOHHBIX B3aUMOJIEHUCTBUH.

Pasnen 3.3. CoBpemenHble npudopbl 1 MeToabl C3M.

OcCHOBHbIE POU3BOAUTENN CKAHUPYIOLIUX 30HJOBBIX MUKPOCKOINOB. DOpMaT JaHHBIX B
C3M. Bapuantel Busyanmuzanmuu C3M  wu3obpaxenui. KommuectBenHwni anamunz C3M
u300pakeHuii. CTaTUCTUUECKUH aHAIM3 U300pakeHUH, MOMyYeHHBIX ¢ nmomortbio C3M.

4. O0beM y4eOHOH JUCIHIIMHBI

Bunbr yue6HOM paboTh B 3ayerHBIX B akazmem.
CANHUIIax qacax
Oo6mas TpyA0eMKOCTh TUCHHIJIMHBI 0 Y4e0HOMY IJIaHy 3,0 108
AYIUTOpPHBIE 3aHATHUSL: 1,33 48
Jlexrn (JIek) 0,44 16
Ipaktuueckue 3ansarus (I13) 0,89 32
JlaGopaTopHbie pabOThI - -
CamocrosiTebHas padora (CP): 1,67 60
Buja koHTpoIs: 3a4eT / 3K3aMeH 0,0 3ayer

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIMHBI
«Tepmuuecknii anaau3 Hanomatepuajos» (51.B.JIB.5.2)

1. leab AUCHMILUINHBI - OPMUPOBAHUE Y CTYIEHTOB KOMIUIEKCHOTO MPEICTaBICHUS O
BO3MOXKHOCTSIX TEPMHUECKOTO aHAlIM3a JUIsl UCCIIeIOBAHUSI HAHOMATEPHAJIOB.

2. B pe3yabrare wu3yYeHHs AUCHUIJIMHBI O0Oyyawlinuiicss mno mnporpamMmme
0akajaBpHaTa q0JIKEH:

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

CIOCOOHOCTBIO UCIIOJIB30BATh B MCCIEAOBAHUAX U pacueTax 3HaHUS O METoJaxX
UCCIICIOBaHMsI, aHAJIN3a, TUAaTHOCTUKY U MOJICITMPOBAHMUS CBOWCTB BEIIECTB (MaTepHasoB),
bu3nYECKUX U XMMHYECKHX TpoIeccax, MPOTeKalONINX B MaTeprasIax Ipyu UX MOTyYeHHH,
obpabortke u moaudukanuu (I1K-4);

TOTOBHOCTBIO BBIMOJIHATH KOMIUIEKCHBIE UCCIIEAOBAHUS U UCIIBITAHUS MPU U3YUYEHUU
MaTepUaIoB U U3JIEHH, BKIIIOYAsl CTAaHIAPTHBIC U CePTUPUKALMOHHBIE, IIPOIIECCOB X
POM3BOJICTBA, 00paboTku u Moaudukanuu (ITK-5);

CIOCOOHOCTBIO UCTIONB30BATh Ha MPAKTUKE COBPEMEHHBIE MPEACTABICHUS O BIUSHUU
MHKPO- U HAHO-CTPYKTYPbI Ha CBOMCTBAa MaTEPHUAIOB, UX B3aUMOJEHCTBUU C OKPYKaIOIIe
CpezoH, moJisiMu, yactuliamu 1 usiaydenusmu ([1K-6);

CHOCOOHOCTBIO OLICHUBATh KAYECTBO MAaTEPUAJIOB B MPOU3BOACTBEHHBIX YCIOBUSIX Ha
CTaJIu¥ ONBITHO-TIPOMBIIIIJICHHBIX HcTibITanuil u BHenpenus ([1K-10);

3Hamy:

- KJacCH(UKAIUI0 METOJOB TEPMHYECKOTO aHain3a, (U3HKO-XMMHUYECKHE OCHOBBI
TEPMHUYECKOTO aHalli3a MaTepHalioB, YCTPOHCTBO M MPHUHIMI pabOThl OCHOBHBIX METO/OB
TEPMHUYECKOTO AaHallu3a, BIHMSHUE YCIOBUI TMPOBENCHUs OJKCIEPUMEHTAa Ha pPe3yabTaThl
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TEPMUYECKUX METOJIOB aHAIM3a, BO3MOXKHOCTU M 00JIaCTH MPUMEHEHHS TEPMUYECKUX METOJIOB
aHaJIM3a JUIsl UCCIIEI0BaHNsI HAHOMATEPHUAJIOB.

ymemsy:

- AHANM3UPOBATh pE3yNbTaThl, IOJYYEHHBIE C IIOMOIIBIO PA3NIUYHBIX METOJOB
TEPMHUYECKOTO aHalli3a, KOPPEKTHO pacCUUTHIBATh (U3UKO-XUMHUYECKHE (KHMHETHYECKUE |
TEPMOJMHAMHYECCKHAE) TapaMeTpbl 10 JaHHBIM TEepPMOTpaBUMETpud U auddepeHIrnanbHO-
CKaHUPYIOIIEH KalopuMeTpuH, (QOpPMYIUPOBaTh TEXHHUUECKHUE TpeOOBaHHS K OOBEKTaM
WCCIIEI0BAHUS.

enadems.

- OPUHIUIAMU TPOBEACHUS SKCHEPUMEHTAa W CTAHJAPTHBIMM METOAMKAMHU aHAJIA3a
HaHOMAaTEepPHAJIOB  METOJOM  TEPMOTpaBUMETpUM U JudQepeHInanbHO-CKaHUPYIOIeH
KaJIOpUMETPUU, METOJIaMU TEPMOKHHETHYECKOr0 aHajiu3a, MeToJaMH paboTbl C Hay4YHOMH
JUTEPATypOl W DIEKTPOHHO-OMOIMOTEUHBIMM  pecypcaMH IO  TEOPETHUYECKUM |
TEXHOJIOTMYECKUM acCIEeKTaM TEPMOTIPaBUMETPUUECKOr0 aHAJIN3a HAHOMATEPHUAIIOB.

3. KpaTkoe coep:kaHue AU CUUIIUHBI

BBenenue B MeTOABI TEPMHYECKOI0 aHAJIM3a HaHOMAaTepuaJoB. Vcropus m srtarbl
pa3BUTHS TEPMUUECKUX METO0B aHanu3a. Meton Jle-Illarensbe. OcHOBHBIE BUJIbI TEPMUYECKOTIO
anammza: TT'A, ITA u JICK. [IpunuunuansHoe ycTpolcTBO nepuBarorpada. OCHOBHBIE 3a/1a9n
KJIACCUYECKUX METOJOB TEPMHUYECKOIO aHaiu3a MarepuaioB. (DHU3MKO-XMMUYECKHE OCHOBBI
TEPMUYECKUX METOJOB aHaiau3a. JMHAMMYECKUH W H30TEPMHYECKHE PEXHMBI TEPMHUUYECKHUX
MeTo0B aHanu3a. O0IacTH MPUMEHEHHS TEPMUYECKUX METOJIOB aHAJIM3a HAHOMATEPHAJIOB.

TepmorpaBumerpuueckuii anaiau3 (T A). OcHOBBI MeTO1a TEPMOTPABUMETPUIECKOTO
ananmu3a. [Ipunnun ycrpoiictBa npudopa TI'A. Kpussie TT'A. Bocnpon3Boaninocs #1 TOYHOCTb
merona TI'A. BiusiHue yciaoBusi mpoBeeHUs JKcrepuMeHTa Ha pe3ynabrartel TI'A. CrmocoObl
OIIpEeENICHUs] TEMIIEPATYPHBIX UHTEPBAJIOB Pa3JIOKEHUS BELIECTB, ONPEAEIICHUE TOTEPh MACCHI.
Hcrounnku ommbok u norpenrHocteit B TT'A.

JuddepeHunajbHO-TePMUYECKU aHaJau3 (ATA). OcHOBBI MeTo/1a
nuddepeHIaTIbHO-TEPMUYECKOTO aHaim3a. YpaBHeHue Kupxroda. I[lpunmmm ycTtpoiicTBa
npubopa JITA. Kpussie HATA. IlpeumymectBa u Hemoctatku JITA. Temmonepenoc.
Tepmonapel: MaTepuaibl U cBoMcTBa. [loHATHE ATaTOHA BenlecTBa. BiusiHMe CKOPOCTH peakiuii
W YCIIOBUS NPOBEACHUS dKCIepuMeHTa (pa3mep THUIIIs, (GOPMBI JepiKaTessi, IpoObl, CKOPOCTH
HarpeBa, BIUsHHE aTMocdepsl B meun) Ha (opmy auddepeHnnanbHoOi KpuBoi. VcTouHMKH
omnbok u norpemrHoctei B JITA.

Nuddepenunanbuo-ckanupywomas kagopumerpusi (JICK). Ob6nactu npumeHeHHs
JICK). CriocoObl ompefesieHus TeMIIepPaTypHbIX UHTEPBAIOB Pa30KEHHs BELICCTB U (ha30BbIX
nepexonioB. KonmudecTBeHHOEe ompeneneHue TEIUIOBbIX 3¢dekToB. MccnenoBanue KUHETUKU
peaKIii TePMHUYECKOTO pPAa3JIOKEHUs MarepuaioB. VICTOYHHMKHM OMIMOOK M IMOTPELIHOCTEeH B
JCK. Pazauna mexay ATA u ICK. CUHXpOHHBIN TEPMUYECKUI aHATIN3 MaTEPUAJIOB.

Juiaaromerpusi. Xapakrepuctuka Metona. OnpenesneHne M3MEHEHUH JTMHBI 00pa3IoB
IIPU HarpeBe U OXJIAXKACHUU WM IPU U30TEPMHUYECKON BbIIEpkKKe. TeMnepaTypHblii KOHTPOJIb B
nunatomerpe. [pon-kanopumerpus. CriocoObl onpeaeneHns TeI0EMKOCTH MaTepHAaIOB.

KoMiuiekcHble MeTOAbI aHAJIM3a HAHOMATEPHAJIOB. AHaNIW3 BBIICIUBIINXCA Ta30B.
CosmenieHue nmpubopoB Tepmudeckoro ananusza ¢ UK-dypee u macc-cnekrpomerpamu (MC).
CTA-UK-®ypre: mpuniun padotsl U oomactu npumeHeHus. CTA-MC: npunnun paboTel U
00J1aCTH IPUMEHEHUS.

IIpuMeHeHne TepMUYECKUX METOA0B I AaHAJM3a HAaHOMaTepuaaoB. VcciaenoBanue
IUTABJIEHUS HAHOYACTUI[ METAJJIOB C IIOMOLIBIO TEPMHUYECKMX MeTonoB aHanmu3a. CTA
KOMITO3UI[MOHHBIX MaTepHaIOB. UccnenoBanue KOJIMYECTBEHHBIX XapaKTEPUCTUK
HAaHOMATEPUAIOB METOAAMU TEPMHUYECKOIO aHaNIu3a. BiusHue pa3nuuHbiX (GakTopoB (IpHMeEcH,
XUMHNUYCCKHUEC BBaHMOHeﬁCTBHH, aTMOC(l)epa He‘lI/I) Ha TOYHOCTb KOJHMYCCTBCHHOI'O M KAa4YCCTBCHHOI'O
aHaIN3a.
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CoBpemMeHHBbIC TeHJACHUMH M HaNpaBJeHUs] Pa3BUTHA TEPMHUYECKHX MeETOAO0B
aHaJIM3a BelecTB W MarTepuajaoB. (OCHOBHBIE IPUHLHUIBI  TEPMOMAarHUTOMETPHH.
TepmoconomeTtpusi. Beicokoremneparypssbiil ontudeckuil JITA u ero ananoru. Meroz nazepHoit
BCIBIIIKK. NPUHIUIHMAIBHOE YCTPOICTBO mpubopa, (PU3MKO-XMMHUYECKHE OCHOBBI, NPHUMEPHI
npuMeHeHus. Meroz rperonux minT. BICOKOTOYHOE U3MEPEHUE TEIIIOBBIX ITIOTOKOB.

4. O0beM y4eOHOH JUCIHIJIMHBI

Buabl yueOHoii padoThI B 3auernbix | B axkagem.
eTHHUIAX yacax
O01mas TpyA0eMKOCTh JUCHUILIHHBI 110 Y4e0HOMY TUIaHYy 3,0 108
AYIUTOpPHBIE 3aHATHUS: 1,33 48
Jlekuu (Jlek) 0,44 16
Ipakrnyeckue 3ansaTus (I13) 0,89 32
JlabopaTropHblie padoThbI - -
CamocrosiTesbHas padora (CP): 1,67 60
Buj koHTpoIs: 3aueT / 3K3aMeH 0,0 3ayer

AHHOTanuA padoyeil MPOrpaMmbl AUCHUNIMHBI
«MeToabl J1azepHoii Audpakuuu 1Js n3ydeHusi Hanomatepuasos» (b1.B./IB.6.1)

1. leap MUCHUNJMHBI - TPUOOPETCHUE 3HAHUHN, YMEHUH, BIaJICHUA U (POpMUpPOBAHUE
KOMIIETSHIINI B 00JIACTH METOIOB JTa3epHOUN Au(pakiuu Ui aHAIH3a HaHOMATEPUAIIOB.

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

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

CIIOCOOHOCTBIO HCIOJIB30BaTh B HCCIENOBAHMSIX W pacyeTax 3HAHHA O MeEToAax
UCCIIC/IOBAHMS, aHAJIN3a, JUATHOCTUKH M MOJICIIMPOBAHUS CBOMCTB BEIISCTB (MaTepHAIIOB),
buznyecKuXx M XMMHUYECKUX Ipoleccax, MPOTEKAIIUX B MaTepHalax IpHU HX MOJyYEHHUH,
obpabortke u moaudukanuu (I1K-4);

CIOCOOHOCTBIO MCMOJb30BaTh Ha MPAKTHKE COBPEMEHHBIE IMPEACTaBICHUS O BIHUSHUU
MHUKpPO- U HAHO-CTPYKTYpbl Ha CBOMCTBA MAaTEpHUANIOB, UX B3aMMOJEHUCTBUM C OKpYXKarollen
Cpezoi, moyisiMu, yactutiamu 1 usiaydenusmu ([TIK-6);

3Hamy:

- TEOPETUYECKNE OCHOBBI CTATHUECKOT0 U IMHAMUYECKOTO PACCEHBAHUS CBETA;

- YCTPOMCTBO U MPUHIIUI PAOOTHI JIA3ePHBIX aHAIM3ATOPOB pa3Mepa YacTHII;

- BO3MOXKHOCTHU M 00JIACTH NMPUMEHEHHS] METOJ0B JUHAMUYECKOTO CBETOPACCESIHUS AJIs
WCCJICIOBaHMSI HAHOMATEPUAJIOB,;

ymemsy:

- AQHAIM3UPOBATh M300pKEHUS W JAHHBIC, MOJIYYCHHBIE METOJOM JIUHAMHYECKOTO
paccesiHus CBETa;

- opmynrpoBaTh TEXHUYECKUE TPEOOBAHUS K 00BbEKTaM HCCIICIOBAHUS,

enadems:

- HaBplKaMM 00pabOTKM ¥ UWHTEPHPETAlUd JAHHBIX, [OJYYEHHBIX METOJO0M
JTUHAMHYECKOI0 PacCesHUsI CBETA,

- MerojaMH pabOThl C HAY4YHOM JIMTEpaTypod U 3JIEKTPOHHO-OMOIMOTEUHBIMU
pecypcami, CBSI3aHHBIMU C IPUMEHEHHUEM JIa3epHOU Tudpakiuu Ajs aHaJIM3a HAHOMAaTEepHAJIOB.

3. KpaTkoe coaep:xkaHue TUCHUTLIUHBI

1. Baenenme. /luarHocTMKa ¥ MeTOAbI HCCACAOBAHUSA HAHOMATEPHAJOB M
HAHOCTPYKTYP

Mertonbl onpenenenus pazmepa yactuil. CutoBbiii MeTod. CeqMMEHTAlMOHHBIA METO/I.
Konngykromerpuueckuid  meton. MeTol MHKPOCKOINWH, Pa3HOBUAHOCTH MHKPOCKOIIOB.
TexHuueckoe ocHaleHue, o0IIasi KOHCTPYKIHUS 3JIEKTPOHHBIX MUKPOCKOIIOB U XapaKTePUCTUKU
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uHpOpMaLMK, TONy4aeMOil C HCIOJIb30BAHMEM pPAa3IMYHO OCHAIICHHBIX MHKPOCKOIIOB.
Pazpemaromas crnocoOHOCTh MHKpockonoB. IloaroroBka o0pa3moB Ui MCCIEJOBaHUS Ha
MHUKpocKomax. OnpeneneHiue  auamerpa  Hechepuyeckux — yacTtul.  [IpuHIMIIUANbHBIE
BO3MO>KHOCTH 2JIEKTPOHHBIX MUKPOCKOIIOB B CIIy4ae MX IPUMEHEHHUS Ul aHAIW3a MaTEpUAJIOB.

2. TeopeTnyecKue OCHOBBI CBeTOpACCESTHUS

Uctopust  cBetopaccessuusi. OnNTHYECKUM  AMANa30H  AJIEKTPOMATHUTHBIX — BOJIH.
@U3NYECKUE OCHOBBI IIPOLIECCOB PACCESIHMS M IOIJIOLIEHUS CBETa. YCIOBUA M BUIBI
payieeBCKOro  paccessHus.  PaccessHMe — MalbIMM  4acTULAMH  MOJIIPU30BAHHOIO M
HEMOJSIPU30BaHHOTO ~ cBeTa. PaccessHme Ha  QuIyKTyanusix W 4YacTHLax. SIBieHwus,
HaOJroaroMecs MpH pacpoCTPAHEHUH CBETA B JUCIIEPCHBIX CUCTEMaX. YIIPYroe U Heynpyroe
paccesiHue.

3. Teopusi MOJIEKY/JISIDHOTO paccessHUsI CBeTa

SAsnenus  Manpensmrama-bpuuiroona u Pamana.  JlazepHas  cnekTpockomnus
KOMOWHAIIMOHHOTO paccessHus. BeIHyXIeHHOe KOMOMHAIIMOHHOE paccesinue. Mogens JlopeHiia.
Teopus Panes monexynsipHoro paccesHusi. OCHOBHBIE cieicTBUs Teopun Panes. MonekynspHoe
paccesHue Ha QIIYKTyalusiX aHU30TPOIINH B raze. MosnekyispHas pedpaxiius.

4. TlorsionieHne U paccesiHne cBeTa cepruyeckoil yacTuieii (teopust Mn)

CrnexTpanbHble XapaKTEPUCTUKU pacCesHUs CBETAa Ha cpepuuecKux yactuuax. BnusHue
CTPYKTYPbI M (POPMBI pacceMBAIONIMX YaCTHIl HA ONTHYECKUE XaPaKTEPUCTUKU IAUCIIEPCHOU
cucteMbl. OCOOEHHOCTH MHAMKATPHUC paccesHUs Ha CPEepUUYEeCKUX YacTHIAX B 3aBUCUMOCTH OT
pa3Mepa U OINTHYECKUX IOCTOSHHBIX. BekropHas nuarpamma Mu. Teopust ®paynrodepa.
MHuorokparHoe paccenBanue. CTaTHYECKOE paCCEMBAaHUE CBETA.

5. JlnHaMn4YecKoe pacceMBaHue CBeTa

OcHOBHBIE HJEM JMHAMHYECKOTO pacceuBaHusi cBera. Ilapamerpsl omnpezneneHus
METOJIOM JMHAMHYECKOT 0 CBETOpAaCCESHUS I'uapoauHamuyeckuii auameTp.
DJIEKTPOKMHETUYECKUN  TMOTEHIMaN.  JJeKTpOoKMHeThueckue  sBieHus. Teopus  JIDC.
MounekynsipHas macca. CpaBHEHHE METOJIOB CTaTUYECKOTO U JUHAMHUYECKOIO PacCesHUs CBETA.

6. CocTaBHBIE 3JIeMEHThI AHAJIU3ATOPOB pa3Mepa YacTHIL

Jlazepsl, mpuHIMI paboTHI Ja3epa. Bunbl nazepoB. AkTHBHas cpena jazepoB. Hakauka,
MEXaHHU3M <«HaKayKku» ja3zepoB. ONTUYECKUI pe30HATOP. XapaKTEPUCTUKUA KaueCTBA U3JITYyUEHHUS
nazepoB. JlerekTopsl poToHOB. POTOIMUCCHOHHBIE YCTpoiicTBa. [Ipnbop xoppemsuuu. Cucrema
cyeta GOTOHOB.

7. IlppHIMIIHATIBHBIE CXeMBbI YCTAHOBOK JIa3ePHbIX AHAJTH3AaTOPOB.

[IpyHIMIHaTBHBIE CXEMBl YCTAaHOBOK JIa3epHBIX aHaIW3aTopoB Kommanuu Fritsch,
Malvern, Horiba u npouee. IIpubopsl, 0cOOEHHOCTH MOAEIEH JIa3ePHBIX aHAIU3aTOPOB,
JIONOJIHUTEIbHBIE MOAYJIU. [IpuMeHeHue Meroja mnasepHOM AUQpakuuu Ui HCCIEI0BaHMS

HaHOMAaTEPHAJIOB.
4. O0beM y4eOHOH JUCHHIJINHBI
Bunast yueOHoI paboThI B 3auetHpix | B akagem.
eIMHUIIAX Jacax

Oo0mas TPyA0eMKOCTh TUCHHUILJIMHBI 10 Y4eOHOMY MJIaHY 3,0 108
AYIUTOpPHBIE 3aHATHUS: 1,33 48
Jlexrn (JIek) 0,89 32
Ipaktuueckue 3ansarus (I13) 0,44 16
JlaGopaTopHbie pabOTHI - -
CamocrosiTesbHas padora (CP): 1,67 60
Buj KoHTpoIs: 3a4eT / IK3aMeH 0,0 3ayer

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIHMHBI
«Yriaepoanbie Hanomatepuab» (b1.B./1B.6.2)
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1. Heab AMCUMIIMHBI - IPHOOpPETEHNE 3HAHUHM, YMEHHH, BlaJeHuil u (popMupoBaHue
KOMIIETEHIIUH B 00JacTU YIJIEpOJHBIX HAHOMATEpUAIOB U O3HAKOMIIEHHE C UX CTPYKTYpOH,
CBOMCTBaMH, BO3MOXHOCTSIMU IIPUMEHEHUS.

2. B pe3yabrare wu3y4YeHHs AUCHUIJIMHBI oOyyawinuiicssi mno mnporpamme
0akajaBpHaTa q0JIKEH:

Obnaoams cnenyrommumu o6mmexyasTypabiME (OK), obrienpodeccronansubivu (OITK)
u npodeccuonanbibive ([1K) komnereHImsMI:

CIIOCOOHOCTBIO HCIIOIB30BATh HA IPAKTUKE COBPEMEHHBIC IMPEICTABICHHS O BIMSHUU
MHUKpPO- U HAHO-CTPYKTYpbl Ha CBOMCTBA MAaTEPHUANIOB, UX B3aMMOJEHUCTBUM C OKpYXKarollen
cpezoi, moyisiMu, yactutiamu u usiaydenusmu ([1IK-6);

CIIOCOOHOCTBIO MPUMEHSTh 3HAHHUSI 00 OCHOBHBIX THUIAX COBPEMEHHBIX HEOPTaHUYECKHX
U OpraHMYeCKUX MaTepUaJIoB, NPHUHLIMIIAX BbIOOpAa MaTepHaIoB Ul 3aJaHHBIX YCIOBHH
OKCIUTyaTallM C Y4YeTOM TpeOOBaHMN TEXHOJIOTMYHOCTH, 3KOHOMHUYHOCTH, HAJISKHOCTU U
JIOJITOBEYHOCTH, 3KOJOIMYECKMX IMOCIHEACTBUI MX MPUMEHEHHS TMpH MPOEKTHUPOBAHUU
BBICOKOTEXHOJIOrHYHbBIX TiporieccoB ([TK-11);

3HamMb.

- MoauUKalMK yIiIepoja, CTPYKTYpY M CBOWCTBA YIJIEPOJHBIX HAHOMATEPUAJIOB,
BO3MOXHOCTH UX UCIOJIb30BAHNUS,

ymemsy:

- HCIIOJIb30BaTh pa3jIM4YHble HCTOYHUKHM HHGOpMALMKU Ul TOJIy4EHHs] CBEICHHH O
HOBEHIIIMX MCCIEOBAHUAX B 00JIACTH YTIIEPOIHBIX HAHOMATEPUAIIOB,;

- KpUTHYECKHU aHAIM3MPOBATh HAY4HbIE yOIMKaLHH;

enadems.

- HaBBIKAMH MOJTOTOBKH aHAINTUYECKUX 0030pOB COBPEMEHHON HAayyHOH JUTEPATYpHI B
00J1aCTH YTIepOoIHBIX HAHOMATEPUAJIOB B YCTHOM M MUCBMEHHOM (hopMme.

3. KparTkoe cofep:kaHue AU CHHUILTHHBI

1.Beenenue. Knaccudukanus yriaepogHbIX HAHOCTPYKTYP

AnnorponHsle Moaupukanuu yriaepona OCHOBHBbIE TOHATHA KBAHTOBOM XUMMH.
I'uOpuauzanyst aToMHBIX opOuTaseli W MHOrooOpasue ajuIOTPONHBIX MoAM(UKALUK H
XUMUYECKHX COCAMHEHWH yriepoaa. AnmMa3 u ankanbl. ['padut, rpadeH, apeHbl, alKeHBI,
KapOuH, ankuHbl. CMEIIaHHbIe U TPOMEXYTOUYHBIE AJUIOTPOIIHbIE MOIU(BUKAIIMH YIIIEPO/Ia.

2. YriepoaHble HAHOTPYOKH

Hcropus otkpeituss YHT. IloHsATHE OJHOCTEHHBIX M MHOTOCTEHHBIX YIVIEPOIHBIX
HaHOTPYOOK. MHpopmarus 06 ux cTpoeHMd W Meroaax mnonydeHus. CTpyKTypHbIE CBOMCTBA.
XUpaabHOCTh HAHOTPYOOK. DIEKTPOHHBIE CBOWCTBA HAHOTPYOOK. DJIEKTPOHHBIE CBOMCTBA
rpauTOBOM  IUIOCKOCTH. MeXaHWYecKHe CBOWCTBA. YIPyrue CBOWCTBA  YIIIEPOIHBIX
HaHOTPYOOK.  DJIEKTpPOMEXaHMYECKHEe CBOWCTBA  YIJIEpOIHBIX  HaHOTpPYOok. [lonsTue
xupanbHOCcTU. OOCYX/I€HUE B3aMMOCBSI3U XUPAJIbHOCTH U (PU3MUECKUX CBOWCTB YIJIEPOJHBIX
HaHOTPYOOK. [IprMeHeHue yriepoaHbIX HaHOTPYOOK. TOKCHUHOCTH HAHOTPYOOK.

3.Dysiepen

Hctopus otkpsiTus ¢yiepeHoB. Kimactepsl yraepoaa. YcraHoBka u MeToAuku Pudapna
Cwmommu. Otkpeitus bakmuncrepa ®@ynnepa. Ilonsitue o dymnepenax. Teopema Diinepa u
CTPYKTYpa MOJEKyd (yIIepeHoB U yIJIEpOJHBIX HAHOKIACTEpOB, (ymepeHonono0HbIe
CTPYKTYpPhl B JKMBOH TIpupoje. YTiepoaHblie KiaacTepbl (Gysmiepouanoro tuma. CuHTE3,
MOIU(UIMPOBAHUE, UCTIOIB30BAHNE (YIIICPEHOB.

4.I'padpen

[Tonsatus rpadurta, rpadena, okcuna rpadeHa, cTpoeHHe U 0coOble CBOHCTBa rpadeHa.
Xumuaeckoe wmomuduimpoBanue rpadena. «'padeHoBas» SICKTPOHUKA. MHOTOCIONHBIHA
snutakcuanbHeii Tpaden (MEG). Crpykrypa, >IeKTpHUECKHE CBOWCTBA, MEXaHUYECKHUE
CBOWCTBA, BO3MOKHOCTH IIPUMEHEHUS B DJICKTPOHUKE

5. Hanoanmas.
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[lonatuss HaHOanMa3a, CTPOCHME M OCOOBIe CBOICTBa HaHOaiaMasza. TexHOIorus
MOJYyYEHHS] JIETOHAIMOHHBIX HaHOalIMa30B. O4uCTKa HAHOAIMAa30B OT Mpumecerd. MeTobl
KOHTPOJISI CTETIEHN YMCTOTHI AETOHAIIMOHHBIX HaHoainmasoB (JJHA). [ToxydeHrne HaHOaIMa3HBIX
cycnensuid. Ctpykrypa JIHA. IIpaktuyeckoe ucnosb3zoBanue JJTHA.

6. KoMno3uTsl, coaepakaiime yriepoaHble MaTepHaJibl

Matepuansl 4 KOMIIO3UTHl HAa OCHOBE YIJIEPOAHBIX HaHOTPYOOok. Ilomumepsl u
KOMIIO3UTHBIE MaTepUabl HA OCHOBE JAPYI'MX YIJIEPOJHBIX HAHOCTPYKTYD.

7. HeyriepoaHble HAHOTPYOKH.

[Tonatue HeyrnepoAHbIX HAHOTPYOOK. (DYHKIMOHAIBHBIE CBOICTBA M IPAKTHUECKOE
HCIIOJIb30BaHUE PA3INYHBIX HEYTJIEPOAHBIX HAHOTPYOOK.

4. O0beM y4eOHOH JUCHHILIMHBI

Bunast yueOHoI paboThI B 3auetHpix | B akagem.
eIMHUIIAX qacax
Oo0mas TPyA0eMKOCTh TUCHHUIJIMHBI 10 Y4e0HOMY MJIaAHY 3,0 108
AYAUTOPHBIE 3aHATHUS: 1,33 48
Jlexiu (JIek) 0,89 32
[Mpaktuyeckue 3ausatus ([13) 0,44 16
JlaGopaTopHbie pabOTHI - -
CamocrosiTesbHas padora (CP): 1,67 60
Buj KoHTpoIs: 3a4eT / IK3aMeH 0,0 3ayer

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«HanoMaTepHaJibl /5l HAMPABJEHHOT0 TPAHCIOPTA JeKAPCTBEHHBIX BelleCTB»
(b1.B.JIB.7.1)

1. Heap AMCUMIUIMHBI - O3HAKOMUTH CTYIECHTOB C NMEPCIEKTUBHBIMU HAINPaBICHUSMH
NPUMEHCHHUS HAHOMATepPHaJOoB B  (apMaleBTHKE © NpoOJeMaMH  CO3JaHHMS  HOBBIX
JICKApCTBEHHBIX CPEJCTB, JaTh MOHITHE 00 OCHOBAxX OO0IIeH (hapMaKoJIOTHH, IOKa3aTh OCHOBHBIC
HAMpaBJICHUS M MOAXOJbl K Pa3pabOTKe HAHOUYACTHII U HAHOMATEPHUAJIOB s (hapMaIleBTHKH,
JaTh TPUMEPBl KOHKPETHBIX pa3pa0OTOK HAHOMATEPHAJOB JUIsl HAMPaBIEHHOTO TPAHCIIOPTA
BEIIIECTB M JICKAPCTBEHHBIX CPEJCTB, COJACPKAIINX TAKUEC HAHOMATCPHAIIBI.

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

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

CIIOCOOHOCTBIO OCYIIECTBIISITH COOp JaHHBIX, W3y4yaTh, aHAIM3UPOBATH W 0000IIATh
HAyYHO-TEXHUYECKYI0  HHPOpMAIMI0 IO TEeMaTHUKE  HCCIeloBaHus, pa3paboTke U
UCTIOJI30BAaHUIO TEXHHUYECKOW JOKYMEHTAIlMM, OCHOBHBIM HOPMATHUBHBIM JOKYMEHTaM II0
BOMPOCaM HHTEJUIEKTYaIbHOH COOCTBEHHOCTH, MOJTOTOBKE JOKYMEHTOB K MATCHTOBAHHUIO,
oopmienuto noy-xay (ITK-2);

CIIOCOOHOCTBIO HCTOJh30BaTh Ha MPAKTHKE COBPEMEHHBIC IMPEACTABICHUS O BIHUSHUU
MHUKPO- M HaHO-CTPYKTYphl Ha CBOMCTBa MaTepHajOB, WX B3aUMOJCHCTBUM C OKPYKAIOIIEH
CpezoH, moJisiMu, yactuliamu 1 usiaydeHusimu ([1K-6);

CTIIOCOOHOCTBIO TIPUMEHSITh 3HAHHSI 00 OCHOBHBIX THUIIAX COBPEMEHHBIX HEOPTaHWYECKHX
U OpPraHUYeCKUX MATEPUAJIOB, MPHUHIIMIIAX BHIOOpAa MaTEpPHaOB Ui 3aJaHHBIX YCIOBHU
JKCIUTyaTalldd C YYEeTOM TpPeOOBAaHWI TEXHOJOTHYHOCTH, JKOHOMHYHOCTH, HAJIC)KHOCTH H
JOJITOBEYHOCTH, 9SKOJOTMYCCKMX IMOCIACACTBUH HMX MPUMEHEHHS TPH MPOCKTUPOBAHUH
BBICOKOTEXHOJIOTHYHBIX TporieccoB ([TK-11);

3HamMb.

- IEPCIIEKTUBHBIC HAMIPABIICHHS IPUMEHEHHSI HAHOMATEPUAJIOB B MEIUIIMHE,

- OCHOBBI 001Iel (papMaKoOJIOTHM U aKTyalbHbIE MPOOJIEMBI, CBA3aHHBIE C CO3JAHUEM U
NpPUMEHEHHEM HAaHOCHCTEM W HAaHOMATEePHAIOB IS (hapMalleBTHKHY,
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- PUMEPHI KCIOJI30BaHUSI HAHOMATEPHUAJIOB ISl HAPABJIEHHOTO TPAHCIIOPTA BEILIECTB,
ymemsy:

-M3y4aTh ¥ AHAIU3UPOBATh HAYYHYIO WH(OpPMALHMIO TO CO3JAHHIO, HCCICIOBAHUIO U
MPUMEHEHHIO HAaHOCUCTEM U HAaHOMAaTEepHUasIoB JIIsl papMalleBTUKH;

- TNPUMEHATh TEOPETUYECKHE 3HaHUS OO0 OCHOBHBIX MOIXOJaX K pa3paboTke
HAaHOMATEpPHAJIOB JJIsi MEAMIMHCKOTO MPUMEHEHMsI ISl PEeUIeHHs MCCIeI0BaTeNbCKUX U
MPHUKJIATHBIX 3a7a4,

enadems:

- CIOCOOHOCTHIO K KPUTHYECKOMY aHaJU3y M OIICHKE COBPEMEHHBIX HayYHBIX
JOCTHKEHUI B 00JacTH CO3JaHMs, UCCIENOBaHMS W TMPUMEHEHHMs] HAHOCHUCTEM U
HaHOMaTEPHUAJIOB JJIsl aIPECHOM JOCTABKHU JIEKAPCTBEHHBIX BEIIECTB,;

- CIIOCOOHOCTBIO OLICHUBATH MEPCIEKTUBBI MPUMEHEHUSI HAHOYACTUIl 1 HaHOMAaTepHaJlOB
JUTSL CO3aHUSl JIEKAPCTBEHHBIX MPENapaToB, MPeHA3HAYCHHBIX JIs1 Pa3JIUYHbIX TyTel BBEACHUS.

3. KpaTkoe cogep:kaHue TUCHUTIUHBI

1. IlepcnekTHBHBbIC HANPABJIEHHUS TNPHUMEHEHHS HAHOMATEPHAJOB B MeIMLMHE.
MenuuuHa, HaHOMEIUIIMHA, HAHOOMOTEXHOJOTus. POCT HaydHBIX HCCIEAOBaHUN B oOnacTu
HAaHOMAaTEpHAIOB 1Jisi MeAULMHbL. OLIEHKM pOCTa pblHKAa HAaHOMEAMIMHBL. llepcrexkTuBHBIE
HaIpaBJIEeHUs] HAHOMEIUIMHBI. UMIUIAHTUPYEMbIE YCTPOICTBA; UMIUIAHTHPYEMbIE MaTepHalbI,
MaTepuandbl W YCTPONCTBA UIsl XUPYPrUH, TUATHOCTHUKA W BU3yanu3amus, QapMareBTHKA.
[Ipumepsl 3apyOeXHBIX M POCCHMCKHUX pa3padOTOK B OITHX HampaBleHHWsX. [IpoGmemsl
HAaHOMEIUIUHBI.

2. Co3nanue HOBBIX JIeKAPDCTBEHHBIX CPEJACTB HAa OCHOBE HAHOYACTHI M
HaHoMmaTepuajoB. llonstue nekapcTtBeHHOTO cpenctBa. OCHOBHBIE U BCHOMOTaTelIbHBIC
KOMIIOHEHTBHI JIEKapPCTBEHHBIX CPEACTB. OJTamlbl CO3/1aHUS HOBBIX JIEKAPCTBEHHBIX CPEJICTB.
Mexnynapoansie cranaaptel GLP, GMP, GCPllekapctBennbie Gpopmbl, UX KiIacCU(UKAIIHS.
XapakTepuCTUKH 0€30MaCHOCTH JIEKAPCTBEHHBIX CPEJICTB.

3. JlekapcTBeHHOe BelIeCTBO W OpraHu3M. [IpOHMKHOBEHHE BEIIECTB uepe3
ouonornueckue MemOpanbl. [lonsTtne rtHCcTOremMaTudeckux OapwepoB. Ilytm BBeaeHUs
JICKapCTBEHHBIX BEIECTB — WX KiIacCH(UKAIWs, TOCTOMHCTBA, OTPAaHUYCHHS M HEIOCTATKH.
Pacnipenenenne nekapcTBEHHBIX BEIIECTB B opraHusme. [lemonupoBanue. buorpanchopmarus
JICKapCTBCHHBIX BEIIECTB. BhiBeneHHE NEKapcTBEHHBIX BemiecTB. [1000YHOE M TOKCHUYECKOE
NeiicTBUE JIEKapCTBEHHBIX BellecTB. HampaBneHHBIH TpaHCIOPT JEKApPCTBEHHBIX BELIECTB Kak
BO3MOXHOCTh CHU3UTH MM0O0YHOE AeiicTBue. [IpuHInD «He HaBpeau».

4. Bonpochbl TOKCHYHOCTH HAHOYACTHUIl U HAaHOMaTepuaJioB. [Ipo6ieMbl TOKCUYHOCTH
BEIIECTBA B HaHOpa3MEpHOM cocTosiHuU. HaHoTokcukonorus. OCOOEHHOCTH OHOIOTHYECKOTrO
neiictBus HaHoyacTHll. [Ipumepbl AaHHBIX O TOKCMYHOCTH HAHOYACTHIl METaIOB, OKCHIOB
METAJIJIOB U HEMETAILJIOB, YIJIEPOIHBIX HAHOTPYOOK U (PYIIIEPEHOB, CPaBHEHUE C TOKCUYHOCTHIO
BEIIECTB B PaCTBOPE U B BUJI€ MUKPOUYACTHII.

5. Heopranuyeckue HaHoYacTHIBI. VI CrIOIb30BaHNe HAHOYACTHUIl METAIUIOB B KAU€CTBE
OaKTEepULIUIHBIX areHToB. MarHuTHbIE HAHOYACTUIBI. MAarHMTHO-)XUJKOCTHAsE THIETEPMUs
omyxoJneil. HanouacTtuipl 30m0Ta U GoroanHamudeckas tepanus. [IpousBoansie (ymiepeHoB.
[Topucteie HeopraHMyYecKWe HAHOYACTHMIIBI KaK HOCHTENIH JIEKAPCTBEHHBIX  BEILECTB.
[lepcniekTHBBI HEOPraHUYECKUX HAHOYACTHI] KaK HOCUTEJICH MJis HAMpPaBJIEHHOIO TPAHCIIOPTA
JIEKapCTBEHHBIX BEIIECTB.

6. JlumocomMbl M pyrue accouuaTbl TMOBEPXHOCTHO-AKTHBHBIX BeIECTB.
JlocToMHCTBA U HEJOCTATKU JTUIIOCOMHBIX (opM npenapatoB. OCOOEHHOCTH JTUITOCOMHBIX (OpM.
OCHOBHbBIE KOMIIOHEHTBI, UCIIOIb3YEMBIE ISl TTOJIY4eHHS JTMIIOCOMHBIX IpemnapaToB. [Ipumepst
JUTIOCOMHBIX MPEnapaToB AJis Pa3IMYHbIX MyTel BBEACHUS U JICUCHHS Pa3InYHbIX 3a00IeBaHMIl.
[IpuMeHnenne nApyrux accoluaToB MOBEPXHOCTHO-AKTUBHBIX BEHIECTB KaK HOCHUTENEH
JICKapCTBEHHBIX BEIIECTB - MULEIUIPHBIC JICLUTHUHOBBIE TIelIH, MHKPOAIMYJIbCHH, >KUIKHE
KpUCTAJUIBI.
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7. TloamMmepcoaep:kalue HAHOYACTHIBI W  HaHoMaTtepuaubl. [lonumepsr,
pa3pelieHHble I MEIUIMHCKOro MpuMeHeHusl. Hanokancyibl, HAHOYACTULIBI C MOJIMMEPHBIM
MOKPBITHEM, MOJUMEpHble MULeIIbl. [lenapumepsl. KoHbloraTel JI€KapCTBEHHBIX BEILECTB C
MOJIMMEPHON MOJIeKYyJI0i. Mukpokarncyinsl. [IpuMepsl pa3paboTok JIeKapCTBEHHBIX MTPENapaTos,
coJiepkKalliX HAHOCTPYKTYPhI TOJTUMEPOB.

8. JIpyrue HaHouyacTMIbl M HaHoMaTepuajbl. Hanosmynbcuu. TBepable nunugHbe
HAHOYACTHIIBL. CTPOCHHE, CBOMCTBa, MPHUMEpPHl HCMONb30BaHMUsI. Ky0OCOMBI U TEKCOCOMBL.
[uknoaekcTpuHbl W ApYyrue cymnpamoJieKyisipHble cucteMbl. Hanokontedinepsr u3 JIHK.
bimxaiiiue W OTAaNIEHHBIE NEPCIEKTUBBI MPUMEHEHUs HAHOYACTHI[ M HaHOMAaTepUaJlOB B
MeAUIIMHE.

4. O0beM y4eOHOH JUCHUILIMHBI

Bunast yueOHoI paboThI B 3auetHpix | B akagem.
eIMHUIIAX qacax
Oo0mas TPyA0eMKOCTh TUCHHUIJIMHBI 10 Y4e0HOMY MJIaAHY 3,0 108
AYAUTOPHBIE 3aHATHUS: 1,33 48
Jlexiu (JIek) 0,89 32
[Mpaktuyeckue 3ausatus ([13) 0,44 16
JlaGopaTopHbie pabOTHI - -
CamocrosiTesbHas padora (CP): 1,67 60
Buj KoHTpoIs: 3a4eT / IK3aMeH 0,0 3ayer

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«TokcukoJiorus u HaHoTokcukoJorus» (b1.B.J1B.7.2)

1. Iesb AUCHUIIUHBI - HOPMHUPOBAHKE Y CTYJCHTOB MOHSATHUS O PA3UYHBIX ACMEKTaX
TOKCHYECKOTO JICHCTBUSI HAHOYACTHII 1 HAHOMATEPHAJIOB, MEXaHM3MaxX MX JCHCTBUS Ha JKHUBBIC
CUCTEMBI M CIIOCOOHOCTH K OIIEHKE PHCKa MPU padoTe C HAHOMAaTepUATaMH.

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

Ob6naoams caenyromumu oomekynpTypubiMu (OK), obmienpodeccronansasiMu (OITK)
u npodeccuonanbHbivu ([1K) komMmnereHImsIMI:

CIIOCOOHOCTBIO OCYIIECTBIISITH COOp JaHHBIX, W3y4aTh, aHAIM3UPOBATH W 0000IIATh
HAyYHO-TEXHUYECKYI0  HHPOpMAIMI0 [0 TeMaTHUKE  HCCIeloBaHus, pa3paboTke U
UCTIOJIB30BAaHUI0 TEXHHUYECKOW JOKYMEHTAIlMM, OCHOBHBIM HOPMATHUBHBIM JOKYMEHTaM II0
BOMPOCaM HHTEJUIEKTYaIbHOH COOCTBEHHOCTH, MOJTOTOBKE JOKYMEHTOB K MATCHTOBAHHUIO,
oopmaenuto Hoy-xay (ITK-2);

CIIOCOOHOCTBIO HCTOIH30BaTh Ha TPAKTHKE COBPEMEHHBIC IMPEACTABICHUS O BIUSHUU
MHUKPO- M HaHO-CTPYKTYphl Ha CBOMCTBAa MaTEpHalOB, WX B3aUMOJCHCTBUHM C OKPYKAIOIIEH
CpezoH, moJisiMu, yactuiiamu u usiaydeHusmu ([1K-6);

CTIIOCOOHOCTBIO TIPUMEHSTh 3HAHHSI 00 OCHOBHBIX THUIIAX COBPEMEHHBIX HEOPTaHWYCCKHX
U OpraHMYeCKUX MAaTepuasoB, MPUHIMIAX BHIOOpPAa MaTepUANOB Ui 3aJaHHBIX YCIOBUUN
JKCIUTyaTalldd C YYEeTOM TpPEOOBAaHWH TEXHOJOTHYHOCTH, JKOHOMHYHOCTH, HAJIC)KHOCTH H
JOJITOBEYHOCTH, OKOJOTMYECKUX IMOCIEACTBHI WX TPUMEHEHUS TMpH MPOSKTUPOBAHUU
BBICOKOTEXHOJIOTHYHBIX TporieccoB ([TK-11);

3HamMb.

- OCHOBHBIE TIOHSITHSI TOKCHKOJIOTHH U HAHOTOKCUKOJIOTHH;

- MeXaHW3MBbl JIEUCTBUsA Hamboliee pacHpOCTPAHEHHBIX TOKCUYHBIX BEHIECTB U
AQHTH]IOTOB,

- 0COOEHHOCTH JCWCTBHSI HAHOYACTHUI] Ha KUBBIE CHCTEMBI;

ymemb:

- TpaBWIBHO OIEHUBaTh PHUCK TpU paboTe C pa3IMYHbBIMH HAHOYACTHUIIAMH U
HaHOMaTepHallaMH,
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- BbIOMpaTh cCpeAcTBa 3aIIMTHl, HEOOXOIUMBbIE TMpH paboTe C  pa3IMYHBIMU
HAaHOCUCTEMaMHU U HaHOMaTEepHAJIaMH;

enademy:

- nH(opManKel 0 TOKCHYHOCTH HEKOTOPBIX BHIOB HAHOYACTHULl U HAHOMATEPUaJIOB;

- HaBBIKAMHU aHAJIM3a COBPEMEHHOW HAyYHOW IUTEpaTyphl B OOJACTH TOKCHYHOCTHU
HaHOMaTEpHUAaJIOB.

3. KpaTkoe coaep:xkaHue TUCHUTLIUHBI

1. BeBeaeHue u oOcCHOBHble TMOHATUA. OrnpeneneHre TOKCUKOJIOTHH, pa3Jebl
ToKcukosioruu. HMcropust tokcukosioruu. llonsitue o BpegHom BemiectBe. TOKCMYHOCTH M
omacHOCTh BemiecTBa. [lonstue mo3bl. Kpusbie «mo3a-addext». Bumbl Tokcwueckux 103 U
koHuentpauuid. Ilopor Bpegnoro nedicrBus. [lonstue IIJIK. TonepantHocThb. IloHsiTHE
romeocrtaza. Knaccudukamnus orpabinenuii. Octpoe U XpoHHUECKOe OTpaBiieHHe. OTIajieHHBIC
MOCJIE/ICTBHUS.

2. JlelicTBMe TOKCHYHBIX BellecTB Ha opraHu3sM. OCHOBHBIC IMYTH IOCTYIUICHHS
TOKCHYHBIX BeIIeCTB B opraHu3M. Kimaccudukamuss TOKCHYHBIX BEIIECTB MO JCHCTBUIO Ha
OpraHu3M, II0 H30MPATETLHON TOKCHYHOCTH. DG EKTH MpHU MOBTOPHOM  BBEJICHUH.
KoMOuHMpOBaHHAS TOKCUYHOCTH. MOJEKYISpHbIE MEXaHU3MbI IEUCTBUS TOKCUYHBIX BEIICCTB.
ATOHHUCTBI M @HTAarOHUCTHI PELENTOPOB. [IpruMepbl TOKCHKAaHTOB-ArOHUCTOB U AHTATOHUCTOB, UX
MUILEHU U 3P PEKTHI.

3. Jerokcukauuss U aHTUAOTHI. Ilepuoasl orpaBieHus. OOLMEe MPUHLIMIBI JCUYECHUS
oTpaBiieHui. CTUMYNISIUA €CTECTBEHHOM JeTOKCHUKalMu. VCcKyccTBeHHas J€TOKCHUKAIUs
opranusma. [Ipumenenue antuaoroB. Kinaccudukanust aHTUI0TOB U IPUMEDPHI.

4. TlpuMepbl TOKCMYECKOT0 JIeliCTBHA BellecTB. TOKCHUECKOE JEHCTBHE HEKOTOPBIX
BEILECTB HEOPraHUYECKOTO IMPOUCXOKIAEHUSA: MOHOOKCH]I YIJIEpOJa, OKCHABI a30Ta, OKCHABI
Cepbl, KHUCIOTHl M IIEJNOYH, (TOp, MBIIIBbSIK, TsDKEIble METaulbl. TOKCHMYecKoe elCTBHE
HEKOTOPBIX  OpPraHMYEeCKHMX BEHIECTB. OJHOATOMHBIE CHOUPTHI M  TJUKOJM, AalleTOH,
dbocdopoprannueckre NeCTUIH b, KoQerH, HUKOTHUH. TOKCHHBI OJIETHOM MOTaHKU H MyXOMOpA.
TokcUHBI 3M€11 U CKOPITUOHOB.

5. IlonsiTHEe WM 3a7a4YH HAHOTOKCHUKOJOrMHM. VcTopus HaHOTOKcHKOjioruu. llpumepst
OCTPOTO U XPOHUYECKOTO JACHCTBUSA BhICOKOAMCTIEpcHOU mbuti. O0630p ['tonTepa OGepaopcTepa
«HaHOTOKCUKONOTHUs: HOBas MUCLUIUIMHA, BO3HUKAIOWIAS W3 HU3YyYEHHUS YaCTHUI[ CBEPXMAaJIOro
pa3mepa». Pacnipenenenue yactull npu MHrandauuu. BiusHue pazmepa u (GopMbl HAHOYACTHUL —
npuMmepbl. OCOOCHHOCTH ACUCTBHS YaCTUI] B HAHOPA3MEPHOM COCTOSTHUU. OpraHbl-MUTIICHH IS
HaHouactull. OIlleHKa pUCKa TNpW BO3JACHUCTBUM HaHOMarepuaynoB. OrpaHuyeHHs Ha
UCIIOJIb30BaHNE HaHOMAaTepHalloB. MeTonbl OIeHKH 0e30MmacHOCTH HaHoMaTepuanoB. CpencTsa
3alIUTHI TpU paboTe ¢ HaHOMAaTepHallaMHu.

6. Ilpumepbl TOKCHYECKOro AeiicTBUSI HaHoYacTML. TOKcHuYecKoe JeicTBUE
HAaHOYACTHI] METAJUIOB, YIVIEPOAHBIX HAHOYACTHUIL[, OKCHJHBIX HAHOYACTHIL], MOJUMEPHBIX
HAaHOYACTHII.

4. O0beM y4eOHOH JUCIHIJINHBI

Bunast yueOHoI paboThI B 3auetHpix | B akagem.
eIMHHIIAX Jacax
O01mas TPyA0eMKOCTh JUCHUIIMHBI 110 Y4eOHOMY IJIAHY 3,0 108
AYIUTOpPHBIE 3aHATHUS: 1,33 48
Jlexrn (JIek) 0,89 32
IMpaktuueckue 3ansarus (I13) 0,44 16
JlaGopaTopHbie pabOTHI - -
CamocrosiTesbHas padora (CP): 1,67 60
Buj KoHTpoIsA: 3a4eT / IK3aMeH 0,0 3a4yer

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIMHBI
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«MarnutHble HaHoMaTepuaab (B1.B.JIB.8.1)

1. leab AUCHMILUINHBI - OPMUPOBAHUE Y CTYIEHTOB KOMIUIEKCHOTO MPEICTABICHUS O
BO3MOKHOCTSIX TEPMUUYECKOT0 aHaIM3a JIJIsl UCCIIEI0BAHMS HAHOMATEPUAJIOB.

2. B pe3yabrare wu3yYeHHs AUCHUIVIMHBI oOyyawinuiics mno mnporpamMmme
0akajaBpHaTa q0JIKEH:

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

CIOCOOHOCTBIO MCMOJIb30BaTh Ha MPAKTHKE COBPEMEHHBIE IMPEACTaBICHUS O BIHUSHUU
MHUKpPO- U HAHO-CTPYKTYpbl Ha CBOMCTBA MAaTEPHUANIOB, UX B3aMMOJEHUCTBUM C OKpYXKarollen
cpezoi, moyisiMu, yactutiamu u usiaydenusmu ([1IK-6);

CIIOCOOHOCTBIO IPUMEHSTH 3HAHUSI 00 OCHOBHBIX THUIIAX COBPEMEHHBIX HEOPTaHUYECKHIX
U OpraHMYecKUX MaTepuasoB, MPUHIMIAX BHIOOpa MaTepUaloB Ui 3aJaHHBIX YCJIOBUMN
IKCIUTyaTallil € y4eTOM TpeOOBAaHHM TEXHOJOTHYHOCTH, DKOHOMUYHOCTH, HAJE)KHOCTH U
JOJITOBEYHOCTH, JKOJIOTMUYECKHUX IMOCIEACTBHUI WX TMPUMEHEHUS TMpH MNPOEKTHPOBAHUU
BBICOKOTEXHOJIOrHYHbBIX TiporieccoB ([TK-11);

3Hamy:

- TUOBl MAarHUTHOTO YIIOPSIOYEHUS U KIACCU(PUKALNUIO MArHUTOYMOPSI0YEHHBIX
MaTepuasos;

- OCHOBHBIE XapaKTEPUCTUKH (peppo- u pepprUMarHUTHBIX MATEPHAIIOB,;

- CBSI3b MAaKpPOCKONHMYECKUX MArHUTHBIX XapaKTePUCTUK C BHYTPEHHEW CTPYKTYpoOi
MaTepuana;

- CYLIECTBYIOIIME U  MEpPCHEKTUBHbIE  O0JaCTM  NPUMEHEHHS  MarHUTHBIX
HaHOMAaTEPHUAJIOB;

- CIOCOOBI MOJIYYEHUSI OCHOBHBIX THIIOB MarHMTHBIX HAaHOMATEpPHAJIOB M OCOOEHHOCTHU
BBIOOpA MeTo/1a /1J1st o0ecredeHus TPeOyeMbIX MATHUTHBIX CBOWCTB,;

ymemsy:

- TEOpEeTUYECKH OIICHWBAaTh MArHUTHBIE XAapaKTEPUCTUKH HOBBIX (eppo- U
(beppuMarHUTHBIX MaTEpUaIOB OCHOBHBIX KJIACCOB,;

- TNPOU3BOAMTH OOOCHOBaHHBIM BBIOOP COCTaBa, CTPYKTYPbI M CIIOCOOA IOIyYEHUS
MarHUTHBIX HAHOMATEPHAJIOB JIJIsl KOHKPETHBIX 00J1acTeil MpUMEHEHMS,

- TPOBOJUTH AaHAJIU3 MAarHUTOMETPHUUYECKUX UCCIEIOBAHUM U COMOCTAaBICHUE UX
PE3yNIbTaTOB C COCTABOM U CTPYKTYPOM HCCIeI0BaHHBIX MAarHUTHBIX HAHOMAaTEPHAJIOB,;

- NPUMEHSTh TEOPETHUYECKHWE 3HAHHUA B OOJIACTH MarHeTU3Ma HAaHOMATEPHAJIOB st
pElIeHUs HCCIEeNOoBAaTeNbCKUX M MPUKJIAJHBIX 3aja4, B TOM YHcCIe B OOJACTH HayKd O
HaHOMaTepHallaX U HAHOTEXHOJIOTUH.

enadems:

- HaBBIKaMU TIOJTyY€HHUsI OCHOBHBIX KJIACCOB MAarHUTHBIX HAHOMATEPHUAJIOB,;

- METOJOJIOTUYECKUMH MMOJIXO0/IaMU U HAaBBIKAMM BBISIBIICHUS B3aWMOCBSI3€U CTPYKTYPHI,
CBOMCTB U TEXHOJIOTMH MMOJIYYEHUS MATHUTHBIX HAHOMATEPHUAJIOB,;

- HaBbIKAMH OCBOEHHUS U TMPUMEHEHHUS HOBBIX METOJIOB HCCIIEIOBAHHUS MarHUTHBIX
CBOMCTB HAHOMAaTEPHUAJIOB.

3. KpaTkoe coaep:kaHue TUCHUTIUHBI

Moayasb 1. OcHOBBI MATrHETH3MA U TEOPUM MATHUTHOTO YNOPS/I04YeHUS

OcHoBbl Mar"eroxumum. OcHoBHble TOHATHA. Kiaccudukanus BemecTs 10
OTHOILLIEHUIO K MarHUTHOMY mouto. Kiaccuueckue U KBAaHTOBO-MEXaHUYECKHE TPAKTOBKU JlMa- U
napamaraetusma. 3akoH Kiopu-Belicca. CnimHOBBIH M OpOWTAIBHBI MarHUTHBIE MOMEHTHI.
OpOutansHoe BeipoxaeHue. [lapamarnetusm coefauHenuit d- u f-ajneMeHTOB, MmapaMarHeTU3M
3JIEKTPOHOB MPOBOUMOCTH.

MarHuTtHoe ynopsizoyeHue B MaTepuajax. OOmenHHoe B3aumojeiictBue. Mojens
["ait3en6epra-/lupaka-Ban-®nexka. MexaHu3Mbl 0OMEHBI, THIIBI OOMEHA, MPUMEPHl OOMEHHBIX
KJIAacTepoB. THIBI MarHUTHOTO ymopsiaodeHus. CrHoHTaHHAs HAMarHWYeHHOCTh. MarHUTHBIN
MOMEHT B (eppo- u dheppumarneTukax. [IpeacraBiaeHus Teopun MOJIEKYJIsIpHOTO Tojs Beticca.
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TemnepaTypHble 3aBHCHMOCTH MAarHUTHOW BOCTIpUUMYHBOCTU. DeppuMarHeTHKu — (eppuThI
mmuHeny, Teopus Heenst, epputsbl rpaHatel, rekcaroHalnbHbIE (GEPPUTHI.

MarHuTHasi aHM30TPONUST M MATHUTOCTPUKUMA. CBSA3b CTPYKTYpbl MarHUTHBIX
XapaKTepUCTUK MaTepuana. MarHUTOKpUCTAIIMYECKass aHU30TPOIUs, OOMEHHash MarHuTHas
AHU3O0TPONUS M aHU30TPOMHUs (HOpMBI. MarHUTOyNpyroe B3auMOJCHCTBUE, MAarHUTOCTPUKIIUA.
MarauTtocrarudeckasi dHeprus, pasMmaranuuBawomiee mose. CmaObiii  GeppoMarHeTH3M.
[Ipe30MarHUTHBIN U MAarHUTORNIEKTPUIECKUNA FPPEKT.

Moayab 2. TUNbl MATHUTHBIX HAHOMATEPHAJIOB M 00J1aCTH UX NMPUMEHEHUs

JloMeHHasi CTPYKTypa H npouecchbl HAMArHMYHMBaHUs. JloMEHHas CTpYyKTypa,
TpaHUIBl JTOMEHOB. MarHeroconpoTuBieHue. OCHOBHBIE BHJIbI MarHUTHBIX 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 THUITBI MAarHUTOTBEPIBIX U
MarHUTOMSTKHAX MAaTe€pUajoB, U MX JHUCIEPCHBIE COCTOSIHUS, CPABHUTEIIbHBIE XapaKTEPUCTUKH,
CHOCOOBI OJYYEeHHUS, B3aUMOCBS3H COCTaB-CTPYKTYpa-CBONCTBA.

OcCHOBHBIC THIIBI MATHUTHBIX HAHOMATEPHAJIOB M OCOOCHHOCTHM HMX MATHUTHBIX
cBoiicTB. BiusHue pasmepa dYacTull Ha MarHuTHblE cBoWcTBa. (CHOBHBIE ITapaMETpBHl,
3aBHCSIINE OT pa3MepHoro ¢ ¢ekra. MizmMeHeHne KO3pUUTUBHOM CUITBI C YMEHBILIEHUEM pa3Mepa
yacTulpl. BHyTpeHHU# U BHEIIHUI cymepnapamarseTusMm. Temnepatypa OnokupoBku. OreHka
pa3MepOB HAHOYACTHI] MO JaHHbIM MAarHUTHOM BOCHPHUMMYMBOCTH. MAarHuTHbIE CBOWCTBA
AHU3O0TPOIHBIX HAHOYACTHUII. Y CTPOMCTBA 3alMCH, XpPAaHEHHS U TpeoOpa3oBanust UHGpOpMaIu Ha
OCHOBe (eppoOMarHeTMKOB. Marepuaibl €  KOJUIOCAJIBHBIM  MarHeTOCONPOTHBICHUEM.
MarHuToakTUBHbIE HAHOKOMIO3UTHI WU MaTepHallbl i MarHUTHOM 3amucu. MarHuTHBIE
CEHCOpbl. MarHMTOONTUYECKUE YCTPOMCTBA. Y CTPOMCTBA CIMHTPOHUKH. MarHUTOKAJIOPUIECKUE
MaTepuanibl ¥, OCOOCHHOCTH KpPUCTALUTMYECKOW CTPYKTYpPbl, METOJOB TONyYeHUS U TYTH
MIPaKTUYECKOr0 UCMOJIb30BAHNS. MarHuTHbIE HAHOMATEPUAIIBI B MEAULIMHE.

MarnutHble KUAKOCTH. OCHOBHbBIE XapaKTEPUCTUKUA TUCIEPCUNA MAarHUTHBIX YaCTHIL.
VcinoBusi yCTOMYMBOCTM MAarHUTHBIX JKkUIKocTed. IloBegeHMe MarHUTHOM JKHAKOCTH B
HEOJTHOPOJHOM MAarHUTHOM TI0JI€, OCHOBBI (epporuapoanHamMuku. [loBegeHre MarHUTHBIX U
HEMAarHuWTHBIX YacTUIl B MarHUTHOW >KUJIKOCTM B MAarHUTHOM IIOJI€. MArHUTHAs JIEBUTALUS U
paszieneHue MaTepuasoB MO IUIOTHOCTH. OCHOBHbBIE TNPUMEHEHHS MAarHUTHBIX KUJAKOCTEH:
MarHuTHas cenaparus, MarHUTOKHJIKOCTHBIE YIUIOTHEHHS], MarHUuTOXHUIKOCTHBIE
aMOPTU3ATOPHI U AeMII(EpHI.

Moayas 3. B3aumoneiicTBHe HAHOMATEPHUAJIOB € 3JIEKTPOMATHUTHBIMM MOJISIMH M
METO/AbI UCCIeTOBAHUSA

MarHuTHble Pe30HAHCbl M WHAYUHUPOBAHHbIC MATHMTHBIM I10JIeM MATrHMTHbIE
(¢a3zosbie nepexoabl. MHaylIMpOBaHHBIE MATHUTHBIM TIOJIEM CHUH-OPUEHTAIIMOHHBIE TEPEXO/IbI.
WHaynvpoBaHHBIE  MarHWTHBIM — IIOJIEM  HEKOJUIMHEAPHBIE  MarHUTHBIE  CTPYKTYpbl B
deppumarnerukax. OCHOBBI TEOPHH MArHUTHBIX pe30HAHCOB. DEeppOMArHUTHBIA PE3OHAHC.
®deppUMarHuTHBIA pe30HAHC. AHTHU(PEPPOMATHUTHBIA pE30HAHC. BiusSHUE CTPYKTYpHI U
MarHUTHBIX CBOMCTB MaTepuaja Ha pe30HAHCHYIO YaCTOTY IIPHU €CTECTBEHHOM (peppOMarHUTHOM
pe3onance. [Ipumenenue deppo- u GpepprMarHUTHBIX HAHOUACTUI] JUISl CO3/IaHUS MAaTepUANIOB U
MOKPBITUM CO CHUKEHHOM paauo-3aMETHOCTBIO. SIIEpHBIN MAarHUTHBIA PE30HAHC — OCHOBBI
METOJla, CHUH-CIIMHOBAash MU CIMH-pelIeTOYHas penakcauus, npuHuunel SIMP-tomorpaduu u
UCIIOJIb30BAaHNE HAHOYACTHI] B KaU€CTBE KOHTPACTHBIX areHTOB.

Hanomartepuanbl s MarHuTHOW 3amucd uHpopmamuu. Hanomarepuarsl,
UCIIONIb3YEMbIC B HOCUTEISIX MH()OPMAIIMK BBIYMCIUTEIBHON TEXHUKH. DBOJIONHUS MMOIXOA0B U
COBPEMEHHBIE BO3MO>KHOCTH MOBBIIIEHUS INIOTHOCTH MarHUTHOM 3aIUCH.

Metoabl wucc/Ie0BAHMS MATHUTHBIX HAHOMATEPUAJOB. MeToabl HU3MEpEHUs
MarHuTHOM BOCHIpHUUMYHBOCTH. MeToa ['yum, Becwl dapanes, BuOpomaraneromerp, CKBU/I-
MarHeTOMeTp, WHIYKTHBHBIE H3MepeHus. [IpUHIUIBI W3MEpeHH#, CcTaHaapTel, oOpaboTka
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JMaHHBIX H3MEpeHuid. MeccOayIpoBcKasi CIEKTPOCKONHUS — TEOPETHUYECKHE OCHOBBI METOa,
MIPUHITUIIBI YCTPOMCTBA MPUOOPOB, 00padOTKa U MHTEPIPETAIMS JAHHBIX U3MEPEHUN.
4. O0beM y4eOHOH JUCHHILIMHBI

Bunst yueOHoI paboTh B 3auetHpix | B akagem.
eIMHUIIAX qacax
Oo0mas TPyA0eMKOCTh TUCHHUILJIMHBI 0 Y4eOHOMY MJIAHY 3,0 108
AYAUTOPHBIE 3aHATHUS: 1,33 48
Jlexiu (JIek) 0,44 16
[Mpaktruyeckue 3ausatus ([13) 0,89 32
JlaGopaTopHbie pabOTHI - -
CamocrosiTesibHas padora (CP): 1,67 60
Buj KoHTpoIs: 3a4eT / IK3aMeH 0,0 3ayer

AHHOTanuA padoyeil MPOrpaMmbl AUCHUNIMHBI
«OcHoBbl kpuctaiorpadpun» (51.B./1B.8.2)

1. Heab gAucHUNJIMHBL. TpHOOpEeTEeHNE 3HAHUHM, YMEHHUI U (DOPMUPOBAHNE KOMIIETEHIINN
B 00JaCTH TEOPUU M TPAKTUKU HUCIOIH30BAHUS KPHUCTALIOrpadUu M CMEXKHBIX JUCIUTUINH,
NPUMEHEHHS  KpUCTAUTOrpadUyecKnxX 3HAHWWA JUII  HAIpaBJICHHOTO  MPOCKTHPOBAHUS
HAHOMAaTEPHAJIOB.

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

Obnaoams cnenyromumu o6mmexyasTypabiME (OK), obrienpodeccronansubivu (OITK)
u npodeccuonanbHbive ([1K) komnereHImsMI:

CIIOCOOHOCTBIO HCIIONIb30BaTh B HCCIEAOBAHHMSX M pacyeTax 3HaHHA O METOAax
WCCJICIOBAaHHS, aHAIIN3a, AMAarHOCTUKU W MOJCIMPOBAHUS CBOWCTB BEIICCTB (MaTepHajoB),
(GU3NYECKUX M XUMHYECKUX IPOIECCcax, MPOTEKAIONINX B MaTepualiaX NMpU UX MOTyYCHHH,
obpabotke u moaudukanuu (I1K-4);

CIIOCOOHOCTBIO HCIIONIB30BaTh Ha TPAKTUKE COBPEMEHHBIC MPEICTABICHHS O BIHSHUU
MHUKpPO- U HAHO-CTPYKTYpbl Ha CBOMCTBA MAaTEPHUANIOB, UX B3aMMOJEHUCTBUM C OKpYXKarollen
Cpezoi, moyisiMu, yactutiamu 1 usaydenusmu ([TIK-6);

3HamMb.

COBPEMEHHOE COCTOSIHU€ U TICPCIICKTHBHBIC HampaBleHHs pabor B  oOiactu
KpHucTaorpapuuy,

METOBI TPEACTABICHUS CUMMETPHUECKUX OIepalfii 1 OCOOCHHOCTH B3aUMOJICHCTBUS
3JIEMEHTOB CUMMETPUH,

CTIOCOOBI 3aJaHUS Y3JIOB, PSIIOB M TUIOCKOCTEH KPUCTAIUTMYECKON PEIIETKH;

TUIBI IPOCTPAHCTBEHHBIX PEHIETOK, CIIOCOOBI OCTPOCHUS I'PaUKOB MPOCTPAHCTBEHHBIX
TPy,

CBs3b (OPMBI KPHUCTAIOB C HUX CTPYKTypoH U CIOCOOBI yrpaBieHUs (opMoit
KPHUCTAaJLIOB.

ymemb.

MPEJCTaBIATh CHUMMETPUYECKHE OIEpallid, CTPOUTh TIpadUKd TPOCTPAHCTBEHHBIX W
TOYCYHBIX TPYIIT CHMMETPHH,

3aaBaTh HMHICKCHl Y3JI0B, PSIOB M IUIOCKOCTEH KPHCTAUTHYECKOW PEIIETKH,
OCYILECTBIISATH MPEOOPa30BaHMsI UHIICKCOB;

MPOBOJUTh AHAIU3 PE3yJIbTATOB AKCHEPUMEHTAIBHBIX HCCICIOBAHUN CTPYKTYPHI
KPUCTANTMYECKUX MaTepUaIoB, B TOM YHCIIe HAHOMAaTEPHAJIOB,;

dbopmynupoBaTh TpeboBaHHS K (HOPME KPHUCTAUIOB M YCIOBHUSIM WX OOpa3OBaHUS IS
JOCTHKEHUS TpeOyeMbIX (PU3NUYECKUX CBOIMCTB MaTepHuaa,

MPOBOJIUTh aHAIM3 HAYYHO-TEXHUYECKOH WH(OpMAIUK, 3arparuBaromeid mnpodiemy
NPUMEHECHUS KpUCTAIOrpauueckux 3HAHUNH K pa3padOTKe HOBBIX U TEPCHEKTUBHBIX
HaHOMAaTePHaJIOB;
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IPUMEHSATh TEOPETUUECKUE 3HAHUS KpUCTAIOrpaduu Ui peleH s NCCIe10BaTeIbCKIX
U TIPUKJIAJHBIX 33/1a4, B TOM YKCie B 00JIaCTH HAYKH O HAaHOMaTepuajiaxX U HAHOTEXHOJIOTHH.

enadems.

HaBbIKAMHU HCIIOJIb30BaHMS KpHUCTauiorpaduyeckoro GopmanuzMa sl  OMHCAHUS
peaIbHOM CTPYKTYpBl KPUCTAILIOB,;

HaBbIKaMU pabOThI ¢ HAYYHO-TEXHUUYECKOH, CIIPaBOYHOM JUTEPaTypOl U 3JIEKTPOHHBIMU
pecypcamu, 3aTparuBaloMMU (yHJAMEHTAJIbHBIE W TPAKTUYECKHUE AacleKThl MPUMEHEHHS
KpUCTAIIOTpa(UH U CMEXHBIX TUCIUIUINH,;

METOJIOJIOTUYECKUMHU TOAXOJaMH U HaBbIKAMH BBISBIEHUS B3aUMOCBSI3€H CTPYKTYpHI,
CBOMCTB M TEXHOJIOTMM TIIOJYYEHUs KPUCTAUIMYECKMX MaTEepUaloB, B TOM YHCIE
HaHOMAaTEepHaJIOB,;

HaBbIKAMM OCBOEHMS M NPUMEHEHUS HOBBIX METOJOB HCCJIENOBAHUS BHYTPEHHETO
CTPOEHUS KPUCTAIUIMUECKUX MATEPUAIIOB.

3. KpaTkoe coaepskaHue JUCHHUILINHBI

OcHoBHbIe NOHATHS KpucTaiorpadguu. Ilpoenuposanne kpucramios. [lpeaver u
3amaun  Kpuctawiorpapun kak Hayku, CyOnuCHMIUIMHBI KpUcTayuiorpaduu U e€ CBSI3b C
JIpYyruMHu 00nacTIMu HaywyHoro 3HaHus. Mcropus pasButus kpuctramiorpaduu. CoBpeMeHHOE
COCTOsIHUE, MPOOJIEeMbl U MEPCIEKTUBBl PA3BUTHUS KPUCTAIUIOrPadUU U CMEXKHBIX TUCIUIUIMH.
Kpucramn u ero cBoiictBa. 3HaueHHEe U 3aJaud KpUCTAJUIOTpaguy B IPUMEHEHUU K HAyKaM O
HaHOMaTepHallax ¥ HaHOTEXHOJIOTUU.BUbI MpoeKIuii, ucnosib3yeMble B KpucTamuiorpaduu, ux
noctpoerue. [IpenmyIecTBa U HEIOCTATKU CIIOCOOOB MPOESIIMPOBAHUS.

CuMMeTpUsi KPUCTAJUIOB. DIIEMEHTHI U ONEpallud CUMMETPUN. DJIEMEHTBI CUMMETPUH
NEpBOTO poja. DJIEMEHTh CUMMETPHH BTOoporo poja. CrnoxHsle ocu cumMmerpun. O6o3HaueHHE
3neMeHToB  cuMMeTpud.  CrocoObl  MpeACTaBiIeHHs]  CUMMETPUYECKHUX  OIepariuid.
B3aumoneiicTBue 3eMEHTOB CHMMETPHH; OCEBasi Teopema Jiliiepa.

DJIeMEeHTBbI TEOPHH IPYII U TOYEeYHbIe IPyNNbl CHMMETPHHU. ['pynmnoBble aKCHOMBI,
nocrpoenre Tabmuipl (kBanmparta) Keiinu; rpymnmoBble CBOWCTBAa. BBIBOA TOYEYHBIX TPYIII
cummeTpun. O0O3HAYEHHE TOYEUHBIX TPYII CUMMETpUU B cuMmBoiinke bpase, lllsudauca u
I'epmana-Morena. KoopnunatHble cuctembl B Kpuctamiorpaguu. KaTeropuu M CHHTOHUH
KPUCTAJUIOB. Y CTAHOBKA KPUCTAJIOB.

Metoasl KpHCTALIOrPAQUYECKOr0 MHAMUMPOBAHUA. IHIEKCHI U CUMBOJIBI Y3JI0B,
pébep m murockocreit (rpaneit) kpucramwioB. Ilapamerpsr Belicca m cumBoasl Muiniepa.
UeThIpeXUHACKCOBBIE OCH TI'eKCAaroHaJIbHOW CUHTOHUHM, WHACKCHI bpaBe;, cHUMBOIBI pedep
reKCaroHaJIbHBIX KpUCTAUIOB. EqMHNYHAS TpaHb B KpUCTAJIIAX PAa3HbIX CUHITOHUN. 3aKOH 30H.

IIpocTbie (popMBI KPUCTANIOB U KOMOMHAIMH NPOcThIX ¢opm. [IpocTeie hopmbl B
KJlaccaXx C eIWHUYHBIM HampaBieHueMm. llpocteie ¢opmbl B Kiaccax ©0€3 eIUHUYHBIX
HanpasyieHuil. OCHOBbI TOHUOMETPHUHU.

OcHoBHbIE 3JIeMeHTHI pocTa KpUCTALIOB. [IpuuuHbl M ycioBus 00pazoBaHUs
KpUCTaIOB. MeXaHU3Mbl pocTa KpuUCTaUIoB. DaKTOpbI, BIUSIOMIAE Ha OOJUK KPHUCTAJUIOB.
Mopddonornueckne 0COOEHHOCTH peallbHbIX KpPUCTAUIOB. CKYJIBITypa TpaHed KpucTaiia,
(dopMBI pocTa KpUCTAJUIOB, CPOCTKU KPUCTAJUIOB, CHMMETPHsI JBOWHUKOB. KpaTkue cBeneHus o
crocobax BBIpAIIMBAHUS KPUCTAJIOB U YIPABJICHUS UX BHEHIHUM OOJMKOM B MPHJIOKEHUU K
HaHOMaTepHaJlaM.

CuMMeTpUsi KPHUCTALUIMYECKOH CTPYKTYpbI. [IpocTpaHcTBeHHas pemi€rka, SYEeUKu
Bbpase. OTkpbITBIE 37€MEHTHI CUMMETPUH. OTKPBITHIE 3JIEMEHThl CHMMETPHH. BUHTOBBIE OCH,
IJIOCKOCTH CKOJIB3SILIETO OTpa)keHUs. B3auMoAECTBHE 3aKPBITBIX U OTKPBITBIX 3JIEMEHTOB
cumMmerpun.  IIpocTpaHcTBeHHBIE  TpPYyNIbl  CUMMETPHHM;  O0OO3HAYeHHWE W BBIBOJ
IIPOCTPAHCTBEHHBIX Tpymnin cuMMeTpud. [locTtpoenne rpadukoB MPOCTPAaHCTBEHHBIX IPYIIIL.

OcHoBBI KpHCcTALIOXUMHH. KOOpAMHALIMOHHBIE UNCIIA, KOOPAUHALIMOHHBIE MOJIUAAPHI,
quCI0 (POPMYNIBHBIX €IUHUIL. THUIBI XUMHUECKOW CBSI3M B Kpuctaiuiax. [[moTHe#mme mapossie
YIAKOBKU B KpUcTauiaXx. M30CTpyKTypHOCTh, M30THNMS, reTepoTunus. OCHOBHbBIE KaTeropuu
KPUCTAJUIOXUMUHU: MOPHOTPOTIHS, TOJTUMOP(HHU3M, IIOTUTUTIUS, H30MOPPHU3M.
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Pdu3nyecKkHe CBOMCTBA KPHUCTALIOB H MeETOAbl MCCICAOBAHUSA BHYTPEHHEro0
CTPOCHHS KPUCTAJLI0B. CKalsipHbIE, BEKTOPHBIE U TCH30pHBbIE CBOMCTBA. CBA3b ONTHUYECKHX,
IEKTPUYECKUX M MArHUTHBIX CBOMCTB CO CTPYKTYpOM Kpucramia. Mertonasl HccienoBaHuUs
CTPYKTYpPbI KpHUCTaIoB. M(paKkMOHHBIE U CHEKTPOCKOIIMYECKHE METOABl B NMPUIOKEHHUU K
HCCJIE0BAHUIO HAHOMATEPHUAJIOB.

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
«Texnuka HayuHoro nepesona» (b1.B./1B.9.1)

1.enp AUCHUNIMHBI - TPHOOpPETEHUE OOYYAIONIUMUCS OOIIeH, KOMMYHUKATUBHON W
npoeCCHOHATPHON KOMIIETEHIIMH, YpPOBEHb KOTOPHIX Ha OTACIBHBIX JTanax s3bIKOBOU
MOJTOTOBKU IO3BOJISIET BBIMOJHATH pPa3JIMyHble BUIBI MPO(eccCHOHATbHO OPHUEHTHUPOBAHHOIO
IIepeBO/Ia B MPOU3BOJICTBEHHON U HAYYHOU JAEATEIIBHOCTH.

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

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

CHOCOOHOCTBIO K KOMMYHHMKAIlMM B YCTHOM M MHCbMEHHOM (opmMax Ha PYCCKOM U
WHOCTPAHHOM  sI3BIKaX JUI  pEIICHUs 3alad  MEKIMYHOCTHOTO U MEXKYIBTYPHOTO
B3aumoeiicteus (OK-5);

CIIOCOOHOCTBIO OCYLIECTBIATh COOp MAHHBIX, M3y4yaTh, aHAJIU3UPOBaTH U 0000IIATh
HAyYHO-TEXHUUYECKYI0  HMHpOpMAIMI0 [0 TeMaTHUKe  HccieloBaHus, pa3paboTke U
UCIIOJIb30BAHUIO TEXHUYECKON JOKYMEHTAI[MM, OCHOBHBIM HOPMATHBHBIM JIOKYMEHTAM II0
BOMPOCAaM HHTEJUIEKTYaJIbHOH COOCTBEHHOCTH, MOJTOTOBKE JOKYMEHTOB K MaTEHTOBAHHUIO,
oopmiienuro Hoy-xay (I1K-2);

3Hamy:

- OCHOBHBIE CTIOCOOBI TIOCTHKEHHS SKBUBAJIEHTHOCTH B IIEPEBOJIE;

- OCHOBHBIE MPUEMBI [TEPEBO/IA,;

SI3BIKOBYIO HOPMY M OCHOBHBIE (DYHKIIHH SI3bIKA KaK CHCTEMBI,

- JIOCTaTO4YHO€ [UIsl BBIMOJHEHHS TepeBOoJa KOJIMYECTBO JIEKCMUECKHUX EIUHMII,
(bpazeosorn3MoB, B TOM YHCJIE€ COLUANBHBIX TEPMUHOB M IMHTBOCTPAHOBEIUECKUX peauii;

ymemsy:

- IPUMEHATH OCHOBHBIE IPUEMBI TIEPEBO/IA,;

- OCYUIECTBJIATb MUCBMEHHBIM TMEpeBOJ C COOJIOJCHHEM HOPM JIEKCHYECKOH
HKBHUBAJIEHTHOCTH, COOJIIOICHUEM TPAMMATHYECKHUX, CHHTAKCHYECKHUX M CTUIIMCTHYECKUX HOPM;

- 0OpPMJISITH TEKCT MEePEBOJIa B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

- OCYLIECTBIATh TEPEBOJ C COONIONEHHEM HOPM JICKCHUECKOW SKBHBAJICHTHOCTH,
coOI0IcHNEeM IpaMMaTHYEeCKUX, CHHTAKCUYECKUX U CTUJIMCTHYECKUX HOPM TEKCTa IepeBoja U
TEMIOPATHHBIX XapPAKTEPUCTUK UCXOTHOTO TEKCTA,

enadems:

- METOAMKOW TPEANepeBOAUECKOr0 aHalu3a TEKCTa, CIOCOOCTBYIOMIEH TOYHOMY
BOCTIPUATHIO HCXOHOTO BBICKA3bIBAHUS;
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- METOAMKOW TOJATOTOBKM K BBIMOJHEHHUIO TIEPEBOJA, BKIIOYAs TMOWUCK HH(POpPMAIUU B
CIPaBOYHOM, CHIEIMATILHOM JTUTEpaType U KOMITBIOTEPHBIX CETSIX;
- OCHOBAMH CHCTEMBI COKPAIIIEHHOW MEePEBOTIECKON 3aIUCH TIPH BBHITIOTHEHUH TIEPEBOIA,
- OCHOBHOUM MHOSA3BIYHOW TEPMHUHOJIOTUEN CIIEIUATIBHOCTH,
- OCHOBaMH pedepUpOBAHUS ¥ AHHOTHPOBAHUS JIMTEPATYPHI 110 CIICIIHATLHOCTH.
3. KpaTkoe coaep:kaHue TUCHUTIUHBI
Beenenue. IIpeamer u posb mepeBoja B COBPEMEHHOM OOIecTBe. Pa3nuuHble BUIBI
nepeBoja. 3a1auyu ¥ 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 npemnokenuit Bo Bpemenax Indefinite, Continuousirenue u nepeBoa mo
teme "Xumus'.
Monyns 2.
2.1.TlepeBox mpeuioxkeHnii Bo BpeMeHax rpynn Perfect, Perfect
Continuous  YTBepaHWTEIbHBIC, BOMPOCHTEIBHBIE M  OTPUIATEIbHBIC  (OPMBI).
Oco0eHHOCTH YIIOTPEOICHHS BCTIOMOTATEIbHBIX TJIaroJIOB.
2.2. IlepeBox cTpajgaTenbHOro 3ayora. TpyaHble cllydad MEepeBOAa CTPagaTeIbHOTO
3asora.
UteHue u nepeBo1 TeKCTOB 1o TeMe "Hayka u HaydHbIe METO/BI . AKTUBH3AIINS JIEKCHKU
MPOYUTAHHBIX TEKCTOB.
2.3.TlepeBoa mpUAATOYHBIX TPEITIOKCHHH.
[Ipunaroynble noIeKAILIKE.
[Ipunarounbie ckazyeMsble.
[Tpunarounbie onpeaenuTeIbHbIC.
[Ipunarounbie 06CTOATENBCTBEHHBIE, TPUAATOUYHbIE TOTIOIHUTENbHBIE.
2.4.Tumbl yCIOBHBIX TIPEUIOKECHHM, TPABHIIa U OCOOCHHOCTH UX MEPEBO/IA.
[IpakTka mepeBoma Ha mpuMepax TekcToB o xumuu, .M. MenneneeBe, Hayke u
TEXHOJIOTHH.
2.5. TlepeBoa mpemIOKEHUA C YYETOM TIpaBHJIA COTJIACOBaHHS BpeMeH. [lpsmas wu
KOCBEHHAs! peyb.
2.6.Pa3nuunblie BapuaHThHI IEPEBO/IA CYIIECTBUTEIHHOTO B MPEITI0KEHUH.
2.7.MopanbHbI€ TJIaroJIbl U OCOOCHHOCTH HUX MEPEBOJIA.
Pa3Butne HaBBIKOB MepeBo/ia Mo TeMe 'Hayka 3aBTpanrHero aas .
2.8.CrennanpHast TepMuHoJIorus 1o teme "Jlaboparopus'.
2.9. Cokpamenus. OcoOEHHOCTH MX MepeBojia. Pa3BUTHE HABBIKOB MEPEBO/Ia HA TIPUMEPE
TeKcTOB 1o Teme "JlabGopaTopusi, 3MepeHus B XUMUH'".
Mopyns 3.
3.1.Henuunsie ¢popMbl Taroa.
WNudunutus (HeompezaenenHas ¢opma riarosia). Porb HHOUHUTHBA B MPEUIOKCHUN U
BAapUAHTHI IEPEBOJIa HA PYCCKUH A3bIK. [IpryacTus u repyHauil.
3.2. InbuHUTHUBHBIE 0OOPOTHI.
O6opot nomonHeHHe ¢ HWHQUHUTHUBOM. BapuaHTBl mepeBoja Ha PYCCKHHA A3BIK.
Tepmunonorus o Teme "CoBpeMeHHbBIE TEXHOJIOTHH .
3.3. O6opoTt noanexariee ¢ ”HQUHUTHBOM. Pa3nnyHble BaprHaHThl IEPEBOIA.
Tepmunosnorus mo teme "Hanomarepuansr”.
3.4.1lepeBo mpUYACTHBIX OOOPOTOB.
AOGcomoTHBIN mpruyacTHEIE OOOPOT U BapHaHTHI MIEPEBO/IA.
Pa3BuTHe HaBbIKOB niepeBoAa 1o TeMe "HanomaTtepuansl'”.
4. O0beM y4eOHOH JUCIHIIMHBI

115



Bunbr yue6HOM paboThI B 3ayerHBIX B akazmem.
eIMHUIIAX Jacax
O01asi TPYA0eMKOCTh THCIHUTIMHBI 110 Y4e0HOMY MJIAHY 4,0 144
AyIMTOpHBIE 3AHATHS! 1,78 64
Jlexrn (JIek) - -
IMpaktuueckue 3ansarus (I13) 1,78 64
JlaGopaTopHbie pabOTHI - -
CamocrosiTesbHas padora (CP): 2,22 80
Buj koHTpoIs: 3aueT / 3K3aMeH 0,0 3ayer

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIMHBI
«'pammaTuka uHocTpaHHoro sizbika» (b1.B.J1B.9.2)

1Henp AUCHMIUVIMHBI - TPUOOPETCHHE CTyACHTaAMHU OOIIeH, KOMMYHUKATUBHOW W
npoecCHOHATBPHON KOMIIETEHIIMH, YpPOBEHb KOTOPBIX Ha OTAEIBHBIX JTanax s3bIKOBOU
MOJATOTOBKA  MO3BOJIIET  MCMOJb30BaTh  MHOCTPAHHBIM  SI3BIK  TNPAKTUYECKH Kak B
npodeccuoHanbHON (MPOU3BOACTBEHHOW W HAY4YHOM) MACATENIBHOCTH, TaK M Ui  IeJeh
caMo00pa3oBaHMs.

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

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

CIIOCOOHOCTBI0O K KOMMYHHKAIIMM B YCTHOH M THCHbMEHHOW (opMax Ha PYCCKOM U
MHOCTPAaHHOM  s3bIKaxX JUIA pelIeHHs 3aJad MEXKIMYHOCTHOIO U MEXKYJIbTYPHOTO
B3aumoeiicteus (OK-5);

CIIOCOOHOCTBIO OCYIIECTBIISITH COOp JaHHBIX, W3y4aTh, aHAIM3UPOBATH W 0000IIaTh
HAyYHO-TEXHUYECKYI0  HHPOpMAIMI0 IO TeMaTHUKE  HCCIeloBaHus, pa3paboTke U
UCIIOJIb30BAHUIO TEXHUYECKON JOKYMEHTAI[MM, OCHOBHBIM HOPMATHUBHBIM JIOKYMEHTaM I10
BOMPOCaM HHTEJUIEKTYaIbHOH COOCTBEHHOCTH, MOJTOTOBKE JOKYMEHTOB K MATCHTOBAHHUIO,
oopmienuto Hoy-xay (ITK-2);

3Hamy:

- OCHOBHBIE TpeOOBaHUSI HH(POPMAIIMOHHON O€30MacHOCTH;

- OCHOBHBIE TpHEMbl cOOpa IaHHBIX, HM3Y4YCHHUS, aHaIM3a W OOOOIIEHHS Hay4yHO-
TEXHUYECKOH uHGOpMauu MO0 TEMaTHUKE WCCIENOBaHMs, pa3pabOTKW U HCHOJb30BaHUS
TEXHUYECKON NOKYMEHTAIMH, MOATOTOBKH JOKYMEHTOB K MaTCHTOBAaHUIO, OPOPMIICHHIO HOY-
xay;

- SI3BIKOBYIO HOPMY M OCHOBHBIE (DYHKIIHH SI3bIKA KaK CUCTEMBI,

ymemsy:

- OCYIIECTBIISATh KOMMYHHKAIIMIO B YCTHOH M THUCHhMEHHOW (hopMax Ha PYCCKOM U
MHOCTPAaHHOM  s3bIKax JUIA pelIeHHs 3aJad  MEXKJIMYHOCTHOIO U MEXKYJIbTYPHOTO
B3aUMOJICUCTBUS,

- pemath CTaHAapTHBIE 3a7aud NPOo(EecCHOHANBHOM JEATEJIbHOCTH Ha OCHOBE
UHPOPMALIMOHHON 1 6ubnuorpaduyeckoil KyJabTypsl C  NPUMEHEHHEM HH()OPMALUOHHO-
KOMMYHHKAI[MOHHBIX TEXHOJOTHMM M C Yy4eTOM OCHOBHBIX TpeOoBaHMI HH(DOPMALIMOHHON
0€30I1aCHOCTH,

enadems:

- OCHOBaMHU KOMMYHHKAIIMA B YCTHOU W MHUCHMEHHOH (hopMax Ha MHOCTPAHHOM SI3BIKE
JUISL pEIIeHUs 3a]1a4 MEeXIMYHOCTHOTO M MEKKYJIbTYPHOT'O B3aUMOJICHCTBHS,

- OCHOBHOM MHOSA3BIYHON TEPMHUHOJIOTUEN CIIEHUAIIBHOCTH,

- OCHOBaMH pedepUpOBaHUS U AHHOTUPOBAHUS JIMTEPATYPHI 110 CHELHATBLHOCTH.

3. KpaTkoe coaep:xkaHue TUCHUTLIUHBI
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BBenenne. IIpenqmer u posib HHOCTPAHHOTO s3bIKa. KpaTkue HMCTOPUYECKUE CBEACHHUS
o0n3y4yaeMoM SI3bIKE. 3aJJaul U MECTO Kypca B ITOATOTOBKe 0akajgaBpa TEXHUKH M TEXHOJIOTHH.
Moayas 1.
['pammaTHUeckrie 0COOEHHOCTH N3Y4aeMOT0 S3bIKa!
JluuHble, TpUTSDKATENBbHBIE W TMpoune MecTtonmMmeHus. CHpsDKeHHE TI1aroiia-CBsI3KH.
O6pa3zoBanue u ynorpebdienrne GopM maccuBHOTro 3anora. [lopsaok cioB B IPEII0KECHHH.
1.1CpaBHeHue mnopsiika CJIOB B AHITIMHCKOM M PYCCKOM IpeuioxeHusx. llepeBon
IIPOCTOTO NMOBECTBOBATENBHOTO MPEJIOKEHUS HACTOSIIEr0, OyAYIIEero U MPOLIeIIIero BpEeMEHH.
OcoOeHHOCTH BOINPOCUTENBHBIX U OTPUIATENBHBIX TPEUIOKCHUH B Pa3IHYHBIX
BpEMEHaX.
1.2.Bpemena Indefinite, Continuousdtenue u nepeox mo teme "Xumus'.
Monyas 2.
2.1.Bpemena rpynn Perfect, Perfect ContinuougrgepaurensHbie, BOIPOCUTEIBHBIE U
otpunarenbHbie Gopmbr). OCOOCHHOCTH YIOTPEOICHUST BCIIOMOTATEIbHBIX IJIaroJIOB.
2.2CrpagarenbHblii 3amor. TpyaHbIe cIydan MepeBoia CTPaaaTeIbHOTO 3a10Ta.
UteHue u mepeBo1 TeKCTOB 1o TeMe "Hayka u HaydHbIe METO/BI . AKTUBH3AIIUS JIEKCHUKU
MPOYUTAHHBIX TEKCTOB.
2.3.TIpunaTodnpie TPeaTOKCHUS.
[IpunaroyHble noAIeKAILIKE.
[Ipunarounbie ckazyeMble.
[Tpunarounbie onpeaeIuTeIbHBIC.
[Ipunarounbie 06CTOATENBCTBEHHBIE, TPUAATOUHbIE TOTIOIHUTENbHBIE.
2.4.Tumbl yCIOBHBIX TIPEUIOKECHHM, TPaBHIIa U OCOOCHHOCTH UX MEPEBO/IA.
2.5. TlepeBoa mpemIOKEHUA C YYETOM TIpaBHJIA COTJIACOBaHHWS BpeMeH. Ilpsmas wu
KOCBEHHAs peyb.
2.6.Pa3znmuunble QyHKIIUU CYIIECTBUTEIBHOTO B MPEI0KEHUH.
2.7 .MopmanbHBbI€ TII1arojsl.
Moayas 3.
3.1.Henuunsie ¢popMbl Taroa.
WNudunutus (HeompeznenenHas ¢opma riarosia). Porb MHOUHUTHBA B MPEUIOKCHUN U
BAapUAHTHI [IEPEBOJIAa HA PYCCKUH A3bIK. [IpryacTus u repynaui.
3.2. lnbuHUTHUBHBIE 0OOPOTHI.
O6opoT nomnosHeHHEe ¢ UHOUHUTHBOM.
3.3. O6oport noiexaiiee ¢ *HOUHAUTHBOM. Pa3mdHble BapHaHThI IEPEBO/IA.
Tepmunosorus no remMe "Hanomatepuansl”.
3.4.TlpugactHbie 00OPOTHI.
AOCOIOTHBIN MPUYACTHBIA 000POT ¥ BAPUAHTHI IIEPEBO/IA.
4. O0beM y4eOHOH JUCIHIIMHBI

Bunast yueOHoI paboThI B 3auetHpix | B akagem.
eIMHHIIAX Jacax
O0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 4,0 144
AyIMTOpHBIE 3AHATHS! 1,78 64
Jlexrn (JIek) - -
Ipaktuueckue 3ansarus (I13) 1,78 64
JlaGopaTopHbie pabOTHI - -
CamocrosiTesbHas padora (CP): 2,22 80
Buj KoHTpoIs: 3a4eT / IK3aMeH 0,0 3ayer

4.5. [lpakTUKH

AHHOTauus padoyeii nporpaMmmsbl yueoHoit npakTuku (B2.Y.1)
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1. Heab y4eOHOW NPaKTHKM — TIOIy4YeHHE OOyYarOmIMMCS  MEPBUYHBIX
npo(ecCHOHATBHBIX YMEHHH M HAaBBIKOB ITYTEM CAMOCTOSTEIBHOTO TBOPYECKOTO BBIOIHEHHUS
3aj1a4, MOCTABJICHHBIX MTPOTPAMMOM MPAKTUKH.

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

Ob6naoame caenyromumu oomekynpTypubiMu (OK), obmienpodeccronansasiMu (OITK)
u npodeccuonanbibive ([1K) komnereHImsMI:

CIIOCOOHOCTBIO K KOMMYHHKAIlMM B YCTHOM WM TNHCHMEHHOH ()OpMax Ha PYCCKOM H
WHOCTPAaHHOM  SI3bIKAX JUISL PEHICHHWs 3afad MEKJINYHOCTHOTO M MEXKYJIBTYPHOTO
B3aumoeiicteus (OK-5);

CIIOCOOHOCTBIO paboTaTh B KOJUICKTHBE, TOJEPAHTHO BOCIPHUHUMAs COIHAJIbHBIC,
ITHUYECKHE, KOH(PECCHOHANBHBIE U KynbTypHbIe pasnuuus (OK-6);

CIIOCOOHOCTBIO K caMoopraHu3anuu u camoobpasosanuto (OK-7);

CIIOCOOHOCTBIO peIIaTh CTaHJApTHHIE 3agaddl NMPO(EeCCHOHANBHOW JEATENFHOCTH Ha
OCHOBE MH(OPMAITMOHHON U OMOIHOrpaduuecKoi KyabTyphbl C IPUMEHEHUEM HH(POPMALIMOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJOTMH M C Yy4YeTOM OCHOBHBIX TpeOOBaHMH HMH(OPMAMOHHOM
6e3omacuoctu (OITK-1);

CIIOCOOHOCTBIO MCIOIB30BaTh B MPO(ECCHOHATIBLHOM JEITEIHOCTH 3HAHHUSA O MOJIX0/1aX U
METOJlaX TOJYYeHHsS PE3YJbTATOB B TEOPETUYECKUX U IKCICPUMEHTAIBHBIX HCCICIOBAHHSIX
(OIIK-2);

TOTOBHOCTBIO NMPHUMEHSTh (hyHIaMEHTAIbHbIE MAaTEMaTUYECKUE, ECTECTBCHHOHAYYHbIC U
oOrenHKeHepHbIe 3HaHUs B mpodeccruonanbhoi aesrenproct (OITK-3);

CIIOCOOHOCTBIO ~ UCIIOJIB30BATh COBPEMEHHbBIE HH()OPMAIMOHHO-KOMMYHHKAIIMOHHBIE
TEXHOJIOTUH, TJ00adbHBIE WH(OPMALMOHHBIE PECYpChl B HAYYHO-HCCIENOBATEIbCKOM U
pacyeTHO-aHAIUTHYECKON JEATENIBHOCTH B O0JAacTH MaTepHAJOBENCHUS M  TEXHOJOTHU
marepuainos (I[TK-1);

CIIOCOOHOCTBIO OCYHIECTBIATh COOp MAHHBIX, M3y4aTb, AHAJIU3UPOBaTh U 000OIIATH
HAYYHO-TEXHWYECKYI0  HMH(POPMAIMIO IO TEMaTHKE HCCIEeNOBaHUs, pa3paboTke W
UCIIOJIb30BAHUIO TEXHUYECKOW JIOKYMEHTAIlMH, OCHOBHBIM HOPMATHBHBIM JOKYMEHTaM IO
BOIIPOCAM HHTEJUICKTYaJIIbHOH COOCTBEHHOCTH, MOATOTOBKE [OKYMEHTOB K MAaTEHTOBAHUIO,
oopmiienuto Hoy-xay (I1K-2);

3HAMb.

— TOpPANOK OpraHW3aluM, IUIAHUPOBAHHS, INPOBEACHUS M OOCCICUYCHHS HAy4HO-
UCCIIEI0BATEIbCKUX PabOT C UCIIOIB30BAHUEM COBPEMEHHBIX TEXHOJIOTHH;

— TMOpSJOK  OpraHu3alu{,  IUIAHUPOBaHUSA,  IpoBeneHus U oOecrnedyeHus
00pa30BaTeNbHON IeATEeTHPHOCTH 1O TPOMUITI0 N3ydaeMOii MPorpaMMbl OakaliaBpuaTa.
ymemy:

— OCYHIECTBJIATH MOMCK, 00pabOTKy W aHAIM3 HAYYHO-TEXHUYECKON WH(POPMAIMH T10
npod M0 MPOiiIeHHON MPAKTUKH, B TOM YHCJIe ¢ IpUMEHEeHHneM Internetsexnonoruii;

enaoemsy.

— CHOCOOHOCTBIO M TOTOBHOCTBIO K MCCIIEJOBATENILCKOM JIEATENBHOCTH 1O MPOQHITIO
M3y4aeMoil mporpamMmbl OakanaBpuara,

— METOJOJIOTHYECKUMH TMOJIXO0JIaMU K OpraHu3allid HayYHO-UCCIIEOBATENbCKON H
00pa30BaTeNbHOH 1eATeNbHOCTH.

3. Kpartkoe coaep:xxaHue yueOHOIl MPaKTHKHU

VYyeOHasi mpakTHKa BKIIIOYAET ATAlbl 03HAKOMJICHHS C METO/I0JIOTMYECKUMU OCHOBAMH U
NPAaKTUYECKOr0 OCBOCHMS NMPHEMOB OpPTaHU3AIMH, TUIAHUPOBAHMSI, IPOBEACHUS U 00ECIICUCHHUS
HAyYHO-UCCIIEIOBAaTeIbCKOW M 00pa3oBaTeNbHOM  JEATEIbHOCTH,  O3HAKOMJICHHS  C
NeSITeIbHOCTHIO 00pa30BaTENbHbBIX, HAYYHO-UCCIEAOBATENLCKUX U MPOCKTHBIX OPTaHU3aIi 1Mo
PO UITIO U3yIaeMOi MporpaMMbI OaKaiaBpHuara.

KonkperHoe conepxanue y4eOHOW TPAKTUKU OMpPEIENseTcs] WHAWBUIYaTbHBIM
3aJjaHueM O0ydarolerocs ¢ y4éToM MHTEPECOB M BO3MOXHOCTEH Kadeaphl WIM OpraHu3allly,
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r7ie oHa HpoBoAUTCA. MHIUBUAyadbHOE 3a/laHhe pa3pabaThiBaeTCs MO MPOPHII0 M3ydaeMOu
nporpamMmbl 0akajiaBpuara ¢ ya€TOM TEMBI BBIMTYCKHON KBaTU(DUKAITMOHHON pabOTHI.
4. O0beM y4eOHOIl NPAKTHKH

Bunsl yueOHol paboThI Ob6wvem
B 3aueTHBIX B akagem.

eMHHIIAX yacax
OO0mas TPy10eMKOCTh TUCIHIITHHBI M0 Y4eOHOMY 3,0 108
TJIAHY
AYyIUTOpPHBIE 3aHATHSL: 1,33 48
[TpakTrueckue 3aHIATHS 1,33 48
CamocTosiTesibHas padora (CP): 1,67 60
CamocrosTebHOE OCBOSHHUE 3HAHUHM, YMEHHUH U 1,17 42
HABBIKOB 110 TpOrpaMMe y4eOHON IPAKTHKU
IToaroroska oryera 0,50 18
Buj HTOroBoro KOHTpoOJIs: 3a4et / IK3aMeH 3a4deT ¢ OLIEHKOM

AHHOTanus padoueil mporpaMmbl TexHoJorudeckasi npaktuku (b2.I1.1)

1. Ileab TeXHOJOTHYECKOWH MPAKTHUKHU — TOJYYeHHE NMPOGECCHOHATBHBIX YMEHHH W
OIbITa MPOPECCUOHATBLHOM NESTEIEHOCTH MYyTEM CaMOCTOSTEIILHOIO TBOPYECKOTO BBITOTHEHHUS
3aj1a4, MOCTABJICHHBIX TPOTPAMMOM MTPAKTHKH.

2. B pe3yabrare wu3ydYeHHsl [UCHMIUIMHBI OOy4YawuMiica MO0 Mporpamme
0akaJiaBpUaTa J10JIKeH:

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

CIIOCOOHOCTBI0 K KOMMYHHKAllMM B YCTHOW M NUCbMEHHOH (opmax Ha pycckoM u
WHOCTPAaHHOM  SI3bIKaxX IS peIIeHUs 3a/a4  MEXKIMYHOCTHOTO U MEKKYJIbTYpHOTO
B3aumoeiicteus (OK-5);

CIOCOOHOCTBIO paboTaTh B KOJUICKTHBE, TOJEPAaHTHO BOCIPUHHUMAS COIMAJTbHEIC,
ITHUYECKUE, KOH(ECCHOHAIBHBIC U KyabTypHBbIe pasnnuus (OK-6);

CIOCOOHOCTBIO K CaMOOPTraHu3aIiu U camoodpasoBanuio (OK-7);

TOTOBHOCTBIO  TIOJIb30BAaThCSI OCHOBHBIMH ~METOJAaMH  3alUThl  [TPOM3BOJCTBEHHOTO
MepcoHalla M HACEICHWsT OT BO3MOXKHBIX TIOCIEACTBUN aBapuii, KaTacTpo(d, CTUXUHHBIX
oencreuii (OK-9).

CIOCOOHOCTBIO pelIaTh CTAaHIAAPTHBIE 3a7add  MPO(ECCHOHAIBLHOW NEesTeTbHOCTH Ha
OCHOBe MH(OPMAITMOHHON U OUOIHOrpaduuecKoi KyabTyphbl C IPUMEHEHHEM HH(POPMALMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIIOTHH M C YYETOM OCHOBHBIX TpeOOBaHMH WH(POPMAIMOHHOU
6e3omacuoctu (OITK-1);

CIOCOOHOCTBIO COYETATh TEOPHUIO M MIPAKTHKY JJIS peIeHUs HHKeHepHbIX 3aaa4 (OITK-4);

CIOCOOHOCTBIO OCYILIECTBIATH COOpP MaHHBIX, HM3y4aTb, AaHAJIM3UPOBATh W 0000IIATH
HAYYHO-TEXHHYECKYI0O  HMH(OpMAnMio TI0 TEMaTUKE  HWCCIEAOBaHUs, pa3paboTke u
UCIIOJIb30BAHUIO TEXHUYECKOW JIOKYMEHTAIIMM, OCHOBHBIM HOPMATHBHBIM JOKYMEHTaM IO
BOMPOCAM HWHTEIUICKTYaIbHOW COOCTBEHHOCTH, TOJTOTOBKE JOKYMEHTOB K ITaTEHTOBAHHMIO,
oopmiienuto Hoy-xay (I1K-2);

TOTOBHOCTBIO BBINOJHATh KOMIUICEKCHBIC HCCIICJIOBAHUSI M HUCHBITAHUS TPU H3YYCHUH
MaTepHajioB W W3ACIHUI, BKIOYAas CTaHJApTHBIE M CepTU(UKAIMOHHBIC, IPOIECCOB UX
IPOM3BOICTBA, 00padoTku U Momudukanuu ([1K-5);

CIOCOOHOCTBIO OIEHHBATH KAa4YeCTBO MAaTEPHAJOB B TPOM3BOJCTBEHHBIX YCIOBHSIX Ha
CTaJM1 ONBITHO-IIPOMBIIUICHHBIX UcnibiTanuii u BHeapeHus ([1K-10);

CIOCOOHOCTBIO MPUMEHSTH 3HAHUSI 00 OCHOBHBIX THUIIAX COBPEMEHHBIX HEOPTaHHMUECKUX H
OpPraHMYEeCKUX MAaTEepPHAaIOB, MPUHIMIIAX BBIOOpAa MaTEpHalOB JJIs 3aJaHHBIX YCJIOBHUI
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OKCIUTyaTalli C YYETOM TPeOOBaHMN TEXHOJOTMYHOCTH, 3KOHOMHUYHOCTH, HAJCKHOCTH U
JOJITOBEYHOCTH, JKOJOTMYECKMX IMOCIEACTBUH WX MNPUMEHEHHS TPH TPOCKTUPOBAHUH
BBICOKOTEXHOIOrHYHbIX TiporieccoB ([TK-11);

TOTOBHOCTBIO paboTaTh Ha OOOPYHOBaHWH B COOTBETCTBUU C TMPABWIIAMH TEXHHKH
0€3011aCHOCTH, TPOU3BOICTBEHHON CaHUTAPHUHU, TOXKAPHOU OE30MaCHOCTH U HOPM OXPaHbl TPy/aa
(MK-12);

CMOCOOHOCTBIO UCIIOJIb30BaTh HOPMATHBHBIC U METOJMUECKUE MATEPUAIIBI ISl [TOITOTOBKH
U odopMICHHS TEXHWYECKHX 3aJaHWi Ha BBINOJIHEHHE WM3MEPEHHU, WCIBITAHWH, HAay4HO-
MCCIIEIOBATEIbCKUX U ONBITHO-KOHCTPYKTOpCKUX padot (I1K-13);

TOTOBHOCTBIO ~ HCIIOJIB30BaTh ~TEXHUYECKHE CPEICTBA HM3MEpEHHs W  KOHTPOJS,
HEOOXOMMBIC MPH CTaHAAPTH3AIMUA U CEPTU(GHUKALMN MATCPUAIIOB U MPOIEcCaX MX MOJTyUSHHUS,
UCTIBITATEIFHOTO U IPOM3BOACTBEHHOTO 00opymoBanus ([1K-14);

CrocoOHOCTRI0 ObOecreunBaTh d()PEKTUBHOE, IKOJOTUYECKH M TEXHHUYECKH Oe30macHoe
NPOM3BOJICTBO HAa OCHOBE MEXAHM3AIlMM M aBTOMATH3aIlMH TMPOM3BOJICTBEHHBIX IIPOIIECCOB,
BbIOOpA M AKCIUTyaTallud 00OPYAOBaHUS M OCHACTKH, METOJIOB M MPHUEMOB OpPTraHU3aI[MH TPY/Aa
(IK-15);

CIOCOOHOCTBIO HCIOJBh30BaTh Ha MPOU3BOJACTBE 3HAHUSA O TPAJAMIIMOHHBIX WU HOBBIX
TEXHOJIOTUYECKUX TIPOIIeCCax W OIlepalusx, HOPMATHBHBIX M METOIUYECKHX Marepuajax o
TEXHOJIOTUYECKOM IMOJATOTOBKE IMPOW3BOJCTBA, KAyeCTBE, CTAaHAAPTH3AIMU M CepTU(UKAIIUH
U3JICITUI K TIPOIIECCOB C DIIEMEHTaMH 3KOHOMHUYeckoro ananusa ([1K-16);

CMOCOOHOCTBIO ~ HCIIOJIB30BaTh B MPO(ECCHOHAIBHOW  JICATEIBHOCTH  OCHOBBI
MPOCKTHUPOBAHUST TEXHOJIOTHYECKUX TPOIECCOB, Pa3pabOTKU TEXHOJIOTHUECKON JOKYMEHTAIUH,
pacueToB W KOHCTPYMPOBAaHWS JeTajei, B TOM YHCIIC C HKCIOJb30BAaHHEM CTaHIAPTHBIX
nporpamMubix cpeacts (ITK-17);

3HamMb.

— TOIXOABl K OpPraHM3allMU ¥ TUIAHHPOBAHUIO HAYYHO-HCCICIOBATEIBCKONW PaOOTHI,
OTIBITHO-KOHCTPYKTOPCKOH ¥ TMPOW3BOJCTBEHHON JEATEIHHOCTH IO TNPO(GHII0 TPOTrpaMMBbI
OakanmaBpuaTa

ymemb:

— BBINOJIHATH TMOMCK, 00pabOTKY, aHAIU3 M CHUCTEMATHU3AIUI0 HAYyYHO-TCXHHUYECKOU
UHPOPMAIIUN, OCYIIECTBISATh BBIOOP METOAMK M CPEJACTB DPEIICHHS 3ajad, IOCTaBJICHHBIX
IIPOrpaMMOM MPAKTUKH;

61a0emy.

— mpueMamu pa3pabOTKH IUIAHOB U MPOTPaMM MPOBEJCHUS TEXHUYCCKUX Pa3pabOTOK U
HCTIBITAHU.

3. Kpatkoe coaep:kaHue TeXHOJIOTHYeCKOH MPAKTUKH

3aKkperuieHue TEOPETHUCCKUX 3HAHUM, TMOJYYCHHBIX OOYYAIOIIUMHCS TMPU H3YyYCHHUU
porpamMmbl OakajiaBpuara.

[Tonyyenrne 0O0YyYarONIUMHUCS MPAKTUYCCKHX HABBIKOB MO OPraHU3AIlMU U BBIOJHCHUIO
UCCIIEIOBATEIhCKUX U MPOEKTHBIX paboT, B pabOTe B COCTaBE KOJUICKTHBA UCTIOTHUTEICH.

Pa3Butne y 00yJaronmxcs HaBbIKOB HAYYHO-HUCCIIC0BATEILCKOM NESTEIbHOCTH.

4. O0beM TeXHOJ0TNYeCKOH MPAKTUKHU

Bunast yueOHoI paboThI Ob6Bvem
B 3aueTHBIX B akanewm.
eIMHUIIAX qacax

OO0mas TpyA0eMKOCTh TUCHUIIJIMHBI 10 Y4eOHOMY 3,0 108
TJIAaHY

AYIUTOpPHBIE 3aHATHUS: 1,78 64
CamocrosiTesbHas padora (CP): 1,22 44
CaMocTOATEIbHOE OCBOCHUE 3HAHUM, YMEHUHN U 0,72 26
HaBBIKOB 110 IPOTPaMMe TEXHOJOTHUECKOW MPAKTUKH
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IToxroroska oryera 0,5 18

Bu HTOroBOro KOHTpOJIs: 3a4eT / IK3aMeH 3adeT ¢ OLEHKOMH

AHHOTanus padoyeii mporpamMmbl npeaauniomMuoii npaktuxku (b2.I1.2)

1. leap MpeAIUNIOMHOI MPAKTHKH — BBIMOJHEHUE BBIMTYCKHOW KBaTH(UKAITMOHHON
paboThI.

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

Obnaoams cnenyrommumu o6mexyasTypabiME (OK), obrienpodeccronansubivu (OITK)
u npodeccuonanbibivu ([1K) komMmnereHImsMI:

CIIOCOOHOCTBIO HCIIOJB30BaTh OCHOBHI (UIOCOMCKUX 3HAHMKA I (HOPMHPOBAHMS
MUpoBo33peHdeckoi mosuiuu (OK-1);

CIOCOOHOCTBIO AHANM3UPOBATH OCHOBHBIE 3TaNbl U 3aKOHOMEPHOCTH HCTOPHYECKOTO
pa3BuTHs 001IeCTBa 151 OpMHUPOBaHUs Tpakaanckoi mosuiuu (OK-2);

CIOCOOHOCTBIO HCHOJB30BaTh OCHOBBI SKOHOMMYECKHX 3HAHHHM B pa3IMYHBIX cdepax
nesitenbHocTH (OK-3);

CIOCOOHOCTBIO HCMOJb30BaTh OCHOBBI IPABOBBIX 3HAHWH B pazNUYHBIX cdepax
nesitenbHocTH (OK-4);

CHOCOOHOCTBIO K KOMMYHHMKAIlMM B YCTHOM M MHCbMEHHOM (opmMax Ha PYCCKOM U
WHOCTPAHHOM  sI3BIKAX JUIA  pEIICHUs 3alad  MEKIMYHOCTHOTO U MEXKYIBTYPHOTO
B3aumoeiicteus (OK-5);

CIOCOOHOCTBIO paboTaTh B KOJUIGKTHBE, TOJEPAHTHO BOCIPUHUMAS COIHAIBHEIC,
ITHUYECKHUE, KOH(DeCCHOHaNbHbIC U KyabTypHbIe pasnnuus (OK-6);

CIOCOOHOCTBIO K caMoopraHu3aiuu u camooopazoanuto (OK-7);

CIIOCOOHOCTBIO HCIIOJIB30BaTh METOABI M CpeiacTBa (U3MYECKON KyIbTypbl s
oOecrieueHns IOJTHOLIEHHOM colmanbHO# 1 npodeccuonansHou aestenbaocta (OK-8);

TOTOBHOCTBIO TIOJb30BaThCS OCHOBHBIMH METOJaMH 3allUThl POU3BOJCTBEHHOTO
IepcoHaNa M HaceJIeHHUs OT BO3MOXHBIX IIOCIEICTBUN aBapHii, KaTacTpod, CTHXUIHBIX
oencreuii (OK-9);

CIIOCOOHOCTBIO peIIaTh CTaHJAPTHBIE 3a7adud MPOGECCHOHATBHOU NeATEThbHOCTH Ha
OCHOBE WH(OPMAITMOHHOW U OMOIHOrpadUIecKOi KyIbTyphl C MPUMEHEHHEM WH(OPMAIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJOTHMA M C YYeTOM OCHOBHBIX TpeOoBaHMiI WH(DOPMAIIMOHHON
6e3omacuoctu (OITK-1);

CIIOCOOHOCTBIO MCIIONIb30BaTh B MPO(PECCHOHATBHOM EATETbHOCTH 3HAHUS O MOAX0aX U
METOJaX MOJY4YeHHUs] PE3yIbTaTOB B TEOPETHUECKUX U HKCIEPUMEHTAIBHBIX HCCIEIOBAHHIX
(OIIK-2);

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

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

CHOCOOHOCTBIO MPHUMEHSTh B MPAKTUYECKOW NEATEIBHOCTH MPUHIUIBI PAllMOHATBHOTO
UCIIOJIb30BAaHUS TPUPOIHBIX PECYPCOB H 3alIUTHI OKpYykatorieit cpeast (OITK-5);

CIIOCOOHOCTBIO  HCIOJB30BaTh COBpEMEHHbIE HHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIE
TEXHOJIOTHH, TJIO0abHbIE WH()OPMAIIMOHHBIE pPECYpchl B HAyYHO-HCCIEIOBATEIBCKOW U
pacueTHO-aHAJIUTHYECKON NIeATENbHOCTH B 00JacTH MAaTepUajOBENEHUS U TEXHOJIOTHH
marepuaiion (I[TK-1);

CIIOCOOHOCTBIO OCYIIECTBIISITH COOp JaHHBIX, W3y4aTh, aHAIM3UPOBATH W 0000IIATh
HAyYHO-TEXHUYECKYI0  HHPOpMAIMIO IO TEeMaTHUKE  HCCIeloBaHus, pa3paboTke U
UCIIOJIb30BAaHUIO TEXHUYECKON JOKYMEHTAI[MM, OCHOBHBIM HOPMATHUBHBIM JIOKYMEHTaM I10
BOMPOCaM HWHTEJUIEKTYaIbHOH COOCTBEHHOCTH, MOJTOTOBKE JOKYMEHTOB K MAaTCHTOBAHHUIO,
oopmienuto Hoy-xay (ITK-2);
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TOTOBHOCTBIO KCIIOJIb30BaTh METOJbl MOJICIUPOBAHMS TP MPOTHO3UPOBAHUU U
ONTUMU3AIMHA TEXHOJOTMYECKMX TIPOIECCOB M CBOWCTB MAaTEpUANOB, CTaHAAPTU3ALUU U
ceprudukanuu Marepuanos u npomeccos ([1K-3);

CIIOCOOHOCTBIO HCIIONIb30BaTh B HCCIEAOBAHHMSX M pacdyeTax 3HAaHHA O METOAax
UCCIIC/IOBAHMS, aHAIN3a, JUATHOCTUKH M MOJICIIMPOBAHUS CBOMCTB BEIISCTB (MaTepHAIIOB),
(GU3NYECKUX M XUMHYECKUX IPOIECCcax, MPOTEKAIONINX B MaTepuayiaX NMpU UX MOTyYCHHH,
obpabortke u moaudukanuu (I1K-4);

TOTOBHOCTBIO BBITIOJHSTh KOMIUIEKCHBIC WCCIICAOBAHUS M HCIBITAaHHUS TPH H3yYCHHUU
MaTepHalioB W W3JCIUN, BKIOYAas CTaHJApTHBIC M CePTU(UKAIMOHHBIC, TPOILECCOB HX
POM3BOJICTBA, 00paboTku u Moaudukanuu (ITK-5);

CIOCOOHOCTBIO HCIOJIb30BaTh HAa MPAKTUKE COBPEMEHHBIC MPEICTABICHHS O BIHMSHUU
MHUKPO- M HaHO-CTPYKTYphl Ha CBOMCTBa MaTEpHajOB, WX B3aUMOJCHCTBUHM C OKPYKAIOIIEH
CpezoH, moJisiMu, yactuliamu 1 usiaydenusimu ([1K-6);

CIIOCOOHOCTBIO BBIOMpATh M TPUMEHSTH COOTBETCTBYIOUIME METOABI MOJIEIUPOBAHUS
(GU3NUECKUX, XUMUYCCKHX M TexHoIoruueckux mnporeccon ([IK-7);

TOTOBHOCTBIO UCTIOJNHATH OCHOBHBIC TPEOOBAHHS JEIOMPOU3BOJICTBA MPHUMEHUTEIHHO K
3aMUCsAM U TPOTOKOJIaM; O(pOPMIIATH MPOCKTHYIO U pab0Ovyr0 TEXHHUYECKYIO JOKYMCHTAIHIO B
COOTBETCTBUH ¢ HOpMATUBHBIMU JoKymMeHTamu ([TK-8);

TOTOBHOCTBIO YYaCTBOBATh B pa3pabOTKE TEXHOJIOTHYECKUX MPOIECCOB MPOU3BOJICTBA U
00pabOTKH MOKPHITHIA, MATCPUAIIOB U U3JICITNI U3 HUX, CUCTEM YIPABJICHHUS TEXHOIOTHYSCKIMU
nporeccamu (I[1K-9);

CIIOCOOHOCTBIO OICHMBATh Ka4eCTBO MAaTEPHAJIOB B IMPOU3BOJCTBEHHBIX YCIOBUSX Ha
CTaJIu¥ ONBITHO-TIPOMBIIIIJICHHBIX HcTbITanuil u BHenpenus ([1K-10);

CTIIOCOOHOCTBIO TIPUMEHSITh 3HAHHSI 00 OCHOBHBIX THUIIAX COBPEMEHHBIX HEOPTaHWYCCKHX
U OpraHUYeCKUX MAaTEPUAJIOB, MPHUHIIMIIAX BHIOOpAa MaTEepPHaIOB Ui 3aJaHHBIX YCIOBHU
JKCIUTyaTallid C YYEeTOM TpPEOOBAaHWI TEXHOJOTHYHOCTH, JKOHOMHYHOCTH, HAJIC)KHOCTH H
JOJITOBEYHOCTH, 9SKOJOTMYCCKMX IMOCICACTBUH HMX MPUMEHEHHS TPH MPOCKTUPOBAHUH
BBICOKOTEXHOJIOTHYHBIX TporieccoB ([TK-11);

TOTOBHOCTBIO paboTaTh Ha OOOpPYIOBAaHMU B COOTBETCTBUU C MPAaBUJIAMU TEXHUKU
0€301aCHOCTH, TPOU3BOJICTBEHHON CaHUTAPHUHU, TOKAPHOU 0€30IMaCHOCTH U HOPM OXpaHbl Tpy/Aa
(MK-12);

CIIOCOOHOCTBIO ~ WCITIONIB30BaTh HOPMATHUBHBIE W METOAWYECKHE MaTepUallbl  JUIs
MOJTOTOBKH U O(POPMIICHHSI TEXHMYCCKHX 3aJaHWH Ha BBIMOJHEHHE W3MEPCHUH, MCIBITAHUM,
HAYYHO-HCCIIEI0BATEIbCKUX M OMBITHO-KOHCTPYKTOPCKHX padot (ITK-13);

TOTOBHOCTBIO  KCIIOJIb30BaTh TEXHMUYECKHUE CpPEACTBA H3MEPEHUS W KOHTPOJIS,
HEOOXOMMBIC MPH CTaHAAPTH3AIMA U CEPTH(HUKANN MAaTEPUAIIOB U MPOIeccaX MX MOIydeHHs,
UCTIBITATEIBHOTO U IPOM3BOACTBEHHOTO 00opynoBanus ([1K-14);

CIOCOOHOCTBIO OOecrieunBaTh 3P(HEKTUBHOE, SKOJOTHUECKH M TEXHUYECKH Oe30TacHoe
NPOM3BOJICTBO HAa OCHOBE MEXAHM3AllMM M aBTOMATH3al[MHM IPOM3BOJCTBCHHBIX IPOIIECCOB,
BBIOOpA M AKCIUTyaTalliu 00OPYAOBaHUS M OCHACTKH, METO/IOB M NMPHUEMOB OpPTraHU3AIMH TPYAa
(IK-15);

CIIOCOOHOCTBIO HCIOJB30BaTh HA TPOHM3BOJCTBE 3HAHHS O TPAJAWIMOHHBIX W HOBBIX
TEXHOJIOTUYECKUX TPOIECCax W OINepalusx, HOPMATHBHBIX M METOJUYECKUX Marepuagax o
TEXHOJIOTUYECKOH IMOATOTOBKE IMPOW3BOJCTBA, KAayecTBE, CTAaHAAPTH3AIMUA M CepTU(UKAIUH
U3JICITUI 1 TIPOIIECCOB C DJIEMEHTaMU 3KOHOMHUYeckoro ananu3a ([1K-16);

CIIOCOOHOCTBIO ~ WCHONB30BaTh B MPO(ECCHOHAIBHOW  JIESTEITBHOCTH  OCHOBBI
NPOCKTHUPOBAHUS TEXHOJOTHYECKUX MPOIIECCOB, Pa3pabOTKU TEXHOJIOTHMUECKON JOKYMEHTAIUH,
pacueToB W KOHCTPYHPOBAaHHS JeTajeld, B TOM YHCIIE C HCIOJb30BAaHHEM CTaHIAPTHBIX
nporpammHbIx cpeacts ([TK-17);

3HamMb.

— (PUBHMKO-XMMHUYCCKHUE CBOWCTBA MAaTEpPHUaloOB, B TOM 4YHCIE HAHOMATCPHAJIOB U
HAHOCHCTEM, 10 NPO(UITIO BHITYCKHON KBaTU(UKAIIMOHHON pabOTHI;
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—  (QU3UKO-XMMUYECKHE 3aKOHOMEPHOCTH TEXHOJIOTUYECKUX TIPOIECCOB IOTYICHHUS
MaTepuaioB, B TOM 4YKCIE€ HAHOMATepUajIOB W HAHOCHUCTEM, IO MPOQWI0 BBITYCKHON
KBaTM(DUKAIIMOHHOU PabOTHI,

— KOMILJIEKC MEPOIPHUATHI MO TeXHUKE Oe30MacHOCTH, OXPaHE OKPYXKAarollel cpebl,
OXpaHe TpyJa,

ymemn:

—  OCYIIECTBIISITh KOHTPOJIb CAMOCTOSTEIbHOM Hay4YHO-HCCIIE0BATENbCKON PaboTH;

— BBINOJHATH MOATOTOBKY HAyYHO-TEXHMYECKOM JOKYMEHTAalUWW Uil IMPOBEACHUS
HAyYHBIX MCCIIEOBAHUN U TEXHUYECKUX Pa3paboToK;

— BBINIOJIHATH PACYeThl, CBSI3aHHbIE C pa3pabdOTKOW 3agaHuWii IS  OTIEIHHBIX
VCIIOJIHUTEIIEH.

e1ademo.

— CHCTEMOW IUIAaHMPOBAaHUS M OPTraHU3aALUU HAYYHO-UCCIEIOBATEIILCKUX B paMKax
M3y4aeMoil mporpamMmbl OakaisaBpuara.

3. Kpartkoe coaep:xaHue npeunjioMHONA MPAKTUKH

[IpuoOpereHre 3HAHWI W HABBIKOB IO OpPraHU3AlMd W YIPABICHUIO OTACIbHBIMH
JTanamu U MporpaMMaMi MPOBEAEHHS HAYYHBIX UCCIIEIOBaHUIN U TEXHUUECKUX Pa3padOTOK.

[TonroToBka WCXOHBIX JAHHBIX [JIS BBIMIOJHEHUS BBIMTYCKHOW KBAIM(DUKAIIMOHHOM
paboTHI.

4. O0beM npeIuIJIOMHON NPAKTHKH

Bunbt yueOHO paboThI O6bem
B 3aueTHEBIX B akanem.

eIMHUIIAX gacax
O0mas TpyA0eMKOCTh JMCHHUIIJIMHBI 10 Y4eOHOMY 12,0 432
ILUIAHY
AyIMTOpHBIE 3aAHATHS! - -
CamocrosiTesbHas padora (CP): 12,0 432
CamocrosTenbHOE OCBOCHUE 3HAHUN, YMEHUN U 10,0 360
HABBIKOB 110 IporpaMMe NPeJANILNIOMHON MPAKTHKU
Iloaroroska oruera 2,0 72
Bu/ HTOroBOro KOHTPOJIS: 3a4eT / IK3aMeH 3adeT ¢ OLEHKOM

4.6. HayuHo-ucciaenoBaTeibckas padora B cemectpe (b2.H.1)

1. Ilean HayuHo-HccaeaoBaTebekoii padorsl (HUP) — popmupoBanne HEOOXOIUMBIX
KOMHGTGHLII/II‘;I AJI1 OCYHICCTBJIICHU A Hay‘IHO-HCCJ’Ie,Z[OBaTeJIBCKOfI ACATCIIBHOCTH 11O HAITPABJICHUIO
noarotoBku 22.03.01 — MarepuanoBeieHHe U TEXHOJIOTHH MaTepUaIoB» MPOGUIs TOATOTOBKH
«MaTepuaioBeicHUE ¢ TEXHOJIOTMH HAHOMATCPHAOB M  HAHOCHCTEM»  MOCPEICTBOM
TUTAHUPOBAHMSI U OCYIIECTBIICHHSI SKCIIEPUMEHTATIHLHOMN IEATEIIFHOCTH Ha OCHOBAHUY U3yYCHHBIX
JUCHUITIIMH, B TOM YHUCJIC CIICHUAJIBHBIX, U CAMOCTOATCIBHO H3y‘IeHHOI>i HH(bOpMaHHI/I.

2 B pe3yibTare BBINOJHEHHS HAYYHO-HCCJIE0BATEIbCKONH PadoThl 00yYarommiics
10 MporpamMMe 0aKajJaBpuaTa J0JIKeH:

Obnaoams cnenyrommmu o6mmexyasTypabiME (OK), obrienpodeccronansubivu (OITK)
u npodeccuonanbibivu ([1K) komnereHImsAMI:

CIIOCOOHOCThI0 K KOMMYHHMKAIIMM B YCTHOW M NHChMEHHOH (hopMax Ha PyCcCKOM U
HHOCTpAaHHOM A3bIKAX JJIA peuicHu-d 3aaa4d MEKIINYHOCTHOI'O n MCKKYJIBTYPHOTO
B3aumoeiicteus (OK-5);

CIOCOOHOCTBIO PaboTaTh B KOJUIGKTHBE, TOJCPAHTHO BOCIPHHUMAS COILUAJIbHBIC,
ITHUYECKHUE, KOH(DeCCHOHaNbHbIC U KyabTypHbIe pasnnuus (OK-6);

CIOCOOHOCTBIO K caMoopraHu3aiuu u camooopasosanuto (OK-7);
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CIIOCOOHOCTBIO peIIaTh CTaHJAPTHBIE 3a7adyd MPOGECCHOHATBHON NeATEThbHOCTH Ha
OCHOBE WH(OPMAITMOHHOW U OMOIHOrpaduIecKoil KyIbTyphl C MPUMEHEHHEM WH(OPMAIMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJOTHMA M C YY4eTOM OCHOBHBIX TpeOoBaHMiI WH(DOPMAIIMOHHON
6e3omacuoctu (OITK-1);

CIOCOOHOCTBIO UCIIOJIB30BATh B MPOJECCHOHANBHON AeATeTbHOCTH 3HAHUS O TIOX0aX U
METOJaX TMOJY4YeHHUs] PE3yIbTaTOB B TEOPETHUECKUX U HKCIEPUMEHTAJIBHBIX HCCIEIOBAHUIX
(OIIK-2);

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

CIOCOOHOCTBIO  HCIOJB30BaTh COBpEMEHHbIE HHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE
TEXHOJIOTHH, TJI00abHbIE WH()OPMAIIMOHHBIE pPECYpChl B HAyYHO-HCCIEIOBATEIBCKOW U
pacueTHO-aHAJIUTHYECKON NIeATEIbHOCTH B 00JacTHM MAaTepUajOBElEHUS U TEXHOJIOTHH
marepuaiion (I[TK-1);

CIIOCOOHOCTBIO OCYIIECTBIISITH COOp JaHHBIX, W3y4aTh, aHAIM3UPOBATH W 0000IIATh
HAyYHO-TEXHUYECKYI0  HHPOpMAIMI0 IO TEeMaTHUKE HCCIeloBaHUs, pa3paboTke U
UCIIOJIb30BAaHUIO TEXHUYECKON JOKYMEHTAI[MM, OCHOBHBIM HOPMAaTHUBHBIM JIOKYMEHTaM I10
BONPOCaM HHTEJUIEKTYaIbHOH COOCTBEHHOCTH, MOJTOTOBKE JOKYMEHTOB K MAaTCHTOBAHHUIO,
oopmaenuto noy-xay (ITK-2);

TOTOBHOCTBIO HCIOJB30BaTh METOABl MOJACIUPOBAHUS TPU TPOTHO3UPOBAHUU H
ONTUMM3AIMH TEXHOJIOTMYECKUX TMPOIECCOB M CBONCTB MAaTepUalioB, CTaHIAPTU3ALMH U
ceprudukanuu Marepuanos u npomeccos ([1K-3);

CIIOCOOHOCTBIO HCIOJIB30BaTh B HCCIEJOBAHMSIX W pacyeTax 3HAHHUA O MeEToAax
UCCIIC/IOBAHMS, aHAJIN3a, JUATHOCTUKH M MOJICIIMPOBAHUS CBOMCTB BEIISCTB (MaTepHAIIOB),
buznyecKux M XMMHUYECKHUX Ipoleccax, MPOTEKAIIUX B MaTepHalax IpHU HX IMOJyYEHHUH,
obpabortke u moaudukanuu (I1K-4);

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

CIIOCOOHOCTBIO HCTOJIH30BaTh HAa TPAKTHKE COBPEMEHHBIC IMPEACTABICHUS O BIHUSHUU
MHUKPO- M HaHO-CTPYKTYphl Ha CBOMCTBa MaTEpUajOB, WX B3aUMOJCHCTBUHM C OKPYKAIOIIEH
CpezoH, moJisiMu, yactuiiamu u usiaydenusimu ([1K-6);

CIIOCOOHOCTBIO BBIOMpAaTh U TNPUMEHSATH COOTBETCTBYIOIIME METOJbI MOJAETUPOBAHUS
(GU3NUECKUX, XUMUYCCKHX U TexHoIornueckux mnporeccon ([1K-7);

TOTOBHOCTBIO HCIIOJIHATH OCHOBHBIE TPEOOBAaHUS JENOMPOU3BOACTBA MPUMEHUTEIHHO K
3aMucsIM U TPOTOKOJaM; O(OPMIISTh MPOCKTHYIO U PabOUyI0 TEXHHYECKYIO JOKYMEHTAIUIO B
COOTBETCTBUH ¢ HOpMATUBHBIMU JoKymMeHTamu ([TK-8);

TOTOBHOCTBIO Y4acTBOBaTh B pa3pabOTKe TEXHOJIOTUYECKUX MPOIECCOB MPOU3BOCTBA H
00paboTKH MOKPBITUN, MAaTEPUAJIOB U U3JIEIUIM U3 HUX, CUCTEM YIIPABJICHUS TEXHOJIOTMUYECKUMU
nporieccamu (I[1K-9).

3. KpaTkoe coaep:kaHue TUCHUTIUHBI

B nporiecce ocBOHUS TUCIUTUIMHBI O0YYaIONIHIICS TOJDKEH TOATOTOBUTH U MPEACTABHUTH
K 3aIUTe HAyYHO-HCCIIeI0BaTeNbeKyio padory (HUP), BEIMOIHEHHYIO HA COBPEMEHHOM YPOBHE
Pa3BUTHUS HAYKH M TEXHUKHU U COOTBETCTBYIOIIYIO BBIOPAHHOMY HAIPABJICHHUIO MOATOTOBKHU H
nporpamMme oOy4eHHS.

B npencrasnennoi k 3ammre HUP 1nomkHBI MONMy4uTh pa3BUTHE 3HAHUS U HABBIKH,
MOJIyueHHbIe O0ydYaloIUMCA MpPH OCBOCHHM MpOrpaMMbl OakajaBpuara, B TOM 4HCIE MpU
M3YyUYCHUHU CHEUUABbHBIX aucuuiuivH. lIpeacraBnennas k 3ammre HUP nomxxa conmepxkartb
0030p JHUTepaTyphl, ONUCAHUE HCIIOJIB30BAHHBIX MAaTepUalioB M METOJOB HCCIEeI0BaHuU,
MOJTy4YEHHBIC YKCIIEPUMEHTAILHBIC PE3yIbTaThl U BBIBOJIBI IO paboTe.

4. O0beM HAYYHO-HCCJIEeA0BATEIbCKOI PadoThI

Bunast yueOHoI paboThI Ob6Bvem
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B 3aueTHEBIX B akanem.
CAUHHUILIaX gacax

O01as Tpya10eMKOCTh AUCHUIIHHBI 110 Y4eOHOMY 40 144
ILUIAHY
AYAUTOPHBIE 3aHATHUS: 1,78 64
CamocrosiTesibHas padora (CP): 2,22 80
CamocTosiTeTbHOE OCBOCHHE 3HAHUH, YMEHHUH 1 1,72 62
HABBIKOB
IToxroroska oryera 0,5 18
Bu1 HTOroBOro KOHTpoOJIs: 3a4eT / IK3aMeH 3adeT ¢ OLEHKOM

4.7. TocynapcTrBeHHast utoropasi arrecramus (b.3)

1. Ileap rocysapcTBeHHOH WTOIOBOH AaTTeCTANMH — BBIABICHUE YPOBHS
TEOPETUYECKOW U TMPAKTUYECKOW IOATOTOBICHHOCTH BBIMMYCKHHKA BYy3a K BBIIOJHEHUIO
npodeCCHOHATBHBIX 3aJjad M COOTBETCTBUS ero moarotoBku Ttpebosanusim ®I'OC BO mo
HarpasieHuto nmoAarotoBku 22.03.01 — MatepuanoBeneHre U TEXHOJIOTHHA MaTEPUATIOB.

2. B pe3yibTaTe rocyIapCcTBeHHOH HWTOroBOii aTTecTanmuu oO0y4yaroluiicss 1o
nporpaMme 0aKajaaBpuaTa 10JKeH 00J1a1aTh CJeAyI0IMMH KOMIIeTeHIUSIMMU:

CIIOCOOHOCTBIO HCIIONB30BaTh OCHOBBI (PHIOCOPCKUX 3HAHMHA A1 (POPMUPOBAHUS
MHUpoBo33peHdeckoi mosuimu (OK-1);

CIIOCOOHOCTBIO aHAIM3UPOBATh OCHOBHBIE ATAlbl U 3aKOHOMEPHOCTH HCTOPUYECKOTO
pa3BuTHs 00MIeCTBa A GOPMHUPOBaHUS TpakaaHckoi mosuimu (OK-2);

CIIOCOOHOCTBIO HCIIONIB30BaTh OCHOBBI KOHOMMYECKHMX 3HAHMHA B pasziIMUYHBIX chepax
nesrenpaocT (OK-3);

CIIOCOOHOCTBIO HCIOJB30BaTh OCHOBBI IPABOBBIX 3HAHWH B PAa3NUUHBIX cdepax
nesrenpaocT (OK-4);

CIOCOOHOCThI0 K KOMMYHMKAllUM B YCTHOW M NHUCBMEHHOH (hopMax Ha pPYyCCKOM H
MHOCTPAaHHOM  s3bIKax JUIA pelIeHHs 3aJad MEXKJIMYHOCTHOIO U MEXKYJIbTYPHOTO
B3aumoeiicteus (OK-5);

CHOCOOHOCTBIO paboTaTh B KOJUIEKTHBE, TOJEPAHTHO BOCIPUHUMAS COIHAIIbHBIE,
ITHUYECKUE, KOH(ECCHOHAIBHBIE U KyabTypHBbIe pasnnuus (OK-6);

CIIOCOOHOCTRIO K caMOOpraHu3aiuu u camooopazosanuto (OK-7);

CIIOCOOHOCTBIO HCIIOJIb30BaTh METOJBI W CpeACTBa (U3WYECKOM KYyJIbTYPHI s
oOecrieueHns OJTHOLIEHHOH colmanbHO# 1 npodeccnonansHou aesiteabaocta (OK-8);

TOTOBHOCTBIO TIOJIb30BaThCS OCHOBHBIMH METOJaMH 3allUThbl [POU3BOJCTBEHHOTO
IepcoHaNa M HAceJIeHHs OT BO3MOXHBIX IIOCIEICTBUN aBapHii, KaTacTpod, CTHXUIHBIX
oencreuii (OK-9).

CIOCOOHOCTBIO peIlIaTh CTaHAApPTHBIE 33/Ja4d NPO(ECCHOHANBHOM JEATENILHOCTH Ha
OCHOBE MH(OPMAITMOHHOW U OMOIHOrpaduIecKoil KyIbTyphl C MPUMEHEHHEM WH(OPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH M C YYETOM OCHOBHBIX TpeOOBaHMH HH(POPMALMOHHOU
6e3omacuoctu (OITK-1);

CIIOCOOHOCTBIO MCIIONIb30BaTh B MPO(ECCHOHATBHOM EATETbHOCTH 3HAHUS O MOAX0aX U
METOJaX MOJY4YeHHUs] PE3yIbTaTOB B TEOPETHUECKUX U HKCIEPUMEHTAJIBHBIX HCCIEIOBAHUIX
(OIIK-2);

TOTOBHOCTBIO MPUMEHATh (PYHIaMEHTAJIbHbIE MaTEeMAaTUYECKUE, ECTECTBEHHOHAYYHbIE U
oOIIenHXeHepHbIC 3HaHUs B mpodeccronanbhoii aesrenproctr (OITK-3);

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

CHOCOOHOCTBIO MPHUMEHSTHh B MPAKTUYECKOW NEATEIBHOCTH MPUHIUIBI PAllMOHATBHOTO
UCTIOJIb30BaHUs TIPUPOIHBIX PECYPCOB U 3alUThI OKpYyxaroteit cpenbl (OTTK-5).
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CIIOCOOHOCTBIO ~ HUCIIOJIB30BAaTh COBPEMEHHbIE HH()OPMAIMOHHO-KOMMYHHKAIIMOHHBIC
TEXHOJIOTUH, TJI00aNbHbIE WH(POPMAIMOHHBIE pPECYpChl B HAYYHO-HCCICIOBATEIBCKONH |
pacyeTHO-aHAIUTHYECKON JEATENIBHOCTH B  O0JAacTH MaTepHAJOBENCHHUS M  TEXHOJOTHU
marepuainos (I[TK-1);

CIIOCOOHOCTBIO OCYHIECTBIATh COOp NAHHBIX, M3y4aTb, AHAJIU3UPOBATh W 0000IIATH
HAYYHO-TEXHHYECKYI0  HMH(OpMAlMio TI0 TEMaTUKE  HWCCIEAOBaHUs, pa3paboTke u
UCIIOJIb30BAHUIO TEXHUYECKOW JIOKYMEHTAIlMM, OCHOBHBIM HOPMATHBHBIM JOKYMEHTaM IO
BOMPOCAaM HWHTEIUICKTYaIbHOW COOCTBEHHOCTH, TOJTrOTOBKE JOKYMEHTOB K ITaTEHTOBAHHMIO,
oopmiienuto Hoy-xay (I1K-2);

TOTOBHOCTBIO HCIIOJIb30BaTh METOJABI MOJCIUPOBAHMS TIPU MPOTHO3UPOBAHHU U
ONTUMHU3AIMH TEXHOJOTMYECKUX TIPOLECCOB M CBOMCTB MAaTepUalioB, CTaHAAPTH3ALUH U
ceprudukanu MaTepuanos u nporeccos ([MK-3);

CIIOCOOHOCTBIO HCIIOJIB30BaTh B HCCICIOBAaHHMSIX M pacueTax 3HAaHHSA O METOoJax
UCCIIC/IOBaHMs, aHAIN3a, JIMAarHOCTUKU W MOJCIMPOBAHUS CBOWCTB BEIICCTB (MaTepHasoB),
(GU3MYECKUX M XMMHUYECKUX MpOIeccax, MPOTEKAIOMIUX B MaTepHaiax IMPH HX IOJy4CHUH,
obpabotke u moaudukanuu (I1IK-4);

TOTOBHOCTBIO BBINOJHATh KOMILJICKCHBIC HCCIICAOBAHHMS W HMCIBITAHUS TPU H3YYCHHH
MaTepHalioB W W3ACIHUH, BKIOYAas CTaHJApTHBIE M CepTU(UKAIMOHHBIC, IPOIECCOB HX
IPOM3BOICTBA, 00paboTku U Momudukanuu ([1K-5);

CIIOCOOHOCTBIO HCIONB30BaTh HAa TPAKTUKE COBPEMEHHBIC MPEICTABICHHS O BIHSHUU
MHUKpPO- U HAHO-CTPYKTYpbl Ha CBOMCTBA MAaTEpHUANIOB, UX B3aMMOJEHUCTBUM C OKpYXKarollen
Cpezoi, moyisiMu, yactutiamu u usaydenusmu ([1IK-6);

CIIOCOOHOCTBIO BBIOMpATh M TNPHMEHITH COOTBETCTBYIOIIUE METOIBI MOJICIUPOBAHUS
GHU3HUECKUX, XUMUUECKHX M TeXHOIOoruueckux mnporeccos (ITK-7);

TOTOBHOCTBIO HMCIIOJHSTh OCHOBHBIC TPEOOBaHUsI JCIONPOU3BOJICTBA MPUMEHHUTEIBHO K
3alUCsIM U TIPOTOKOJIaM; OQOPMIISITh MPOEKTHYIO U pabouyr0 TEXHWYECKYIO JTOKYMEHTAIHIO B
COOTBETCTBUH ¢ HOpMaTuBHBIMU JokymeHTamu (I[1K-8);

TOTOBHOCTBIO YYaCTBOBATh B pa3pabOTKe TEXHOJOTUYECKUX IMPOIECCOB MPOU3BOJICTBA U
00pabOTKH MOKPHITUI, MATEPHAIOB U U3ACIHH U3 HUX, CHCTEM YIPaBICHHS TEXHOJIOTHYCCKUMH
nporeccamu ([TK-9);

CIIOCOOHOCTBIO OILIEHMBATh KAueCTBO MAaTEPUAIOB B IPOU3BOJICTBCHHBIX YCIOBHSX Ha
CTaIuH OIBITHO-TIPOMBIIIJICHHBIX HcnbITanuii u Bueapenus ([1K-10);

CIIOCOOHOCTBIO MPUMEHSTh 3HAHUSI 00 OCHOBHBIX THITaX COBPEMEHHBIX HEOPTaHUYECKHX
U OpraHMYeCKUX MAaTepUAJIOB, TMPHUHIMIIAX BHIOOpAa MaTEepHajoB [UIS 3aJaHHBIX YCIOBHU
IKCIUTyaTallil C YYEeTOM TpeOOBaHMH TEXHOJOTMYHOCTH, 3KOHOMHYHOCTH, HAJIEKHOCTH |
JOJITOBEYHOCTH, 9OKOJOTMYECKMX IMOCIEACTBUH WX MNPUMEHEHHS TPH TPOCKTUPOBAHUH
BBICOKOTEXHOIOrHYHbIX TporieccoB ([TK-11);

TOTOBHOCTBIO paboTarh Ha OOOpPYIOBAaHMM B COOTBETCTBUU C TPAaBUJIAMHU TEXHUKU
0€301acHOCTH, IPOU3BOICTBEHHOW CaHUTApUH, MTOXKAPHOI 0€30MacCHOCTH U HOPM OXpPaHbl TpyJaa
(MK-12);

CIIOCOOHOCTBIO ~ HMCIOJB30BaTh HOPMATHBHBIE W METOAMYECKHE MaTepUalbl s
MOJTOTOBKH W O(QOPMIICHHSI TEXHMYECKHX 3aJaHWll Ha BBIOJHEHHE W3MEPEHUH, MCIBITaHUH,
Hay4YHO-HMCCIIEI0BATEIbCKUX U ONBITHO-KOHCTPYKTOpCKUX padot (I1K-13);

TOTOBHOCTBIO  HCIIOJIb30BaTh TEXHHUYECKHE CpPEACTBA HW3MEPEHHUS W KOHTPOJI,
HEOOXOMMBIC NIPU CTAHAAPTU3ALMH U CEPTUPHUKALUN MaTEPUAIIOB H MPOIeccax UX IMOTy4eHUs,
UCTIBITATEIBHOTO U IPOM3BOACTBEHHOTO 000opymoBanus ([1K-14);

CHOCOOHOCTBIO oOecnieunBaTh 3((HEKTHUBHOE, IKOJIOTHUECKH U TEXHUYECKU Oe30macHoe
NPOM3BOJICTBO HAa OCHOBE MEXAHM3AIlMM M aBTOMATH3aIlMH TMPOM3BOJICTBEHHBIX IPOIIECCOB,
BBIOOpA M AKCIUTyaTallud 00OpYIOBaHUS U OCHACTKU, METOJOB M NMPUEMOB OPraHU3aIllMH TPYyJa
(IK-15);

CIIOCOOHOCTBIO HCIIOJIB30BAaTh HA MPOM3BOJICTBE 3HAHUS O TPAAUIMOHHBIX W HOBBIX
TEXHOJIOTUYECKHX TIPOIIeCCax W OIlepalusx, HOPMATHUBHBIX M METOIUYECKHX Marephaiax o
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TEXHOJIOTUYECKOW TOJTOTOBKE MPOU3BOJACTBA, KAUeCTBE, CTAHAAPTU3AIMU U CepTU(HUKAIUN
U3JICITUI K TIPOIIECCOB C DJIEMEHTaMH 3KOHOMHUYeckoro ananmsa ([1K-16);

CIIOCOOHOCTBIO  WCIONB30BaTh B NPOPECCHOHATBHOW  JEATETBHOCTH  OCHOBBI
MPOEKTUPOBAHUS TEXHOJOTUYECKUX IMPOILIECCOB, Pa3pabOTKH TEXHOJIOTUYECKOW TOKYMEHTAaLUH,
pacyeToB M KOHCTPYMPOBAaHMs JeTalieid, B TOM YHCIE C HCIOJIb30BAHUEM CTaHIAPTHBIX
nporpaMMubix cpeacts (ITK-17).

3aBepmiaromMM dTanoM oOyueHHss 10 HampasieHuto moarotoBku 22.03.01 -
«MarepuanoBeicHHE U TEXHOJIOTHH MaTepuanoB» Npoduib NOArOTOBKU «MarepuaioBeieHue U
TEXHOJIOTUM  HAHOMATEpHaJOB M  HAHOCHUCTEM»  SIBISICTCS  3alllUTa  BBITYCKHOU
KBTI (UKAIIMOHHON paboThI OakaiaBpa.

B pesynbrare mpOXOXKACHUS TOCYIAPCTBCHHONH HMTOTOBOM aTTecTanud (BBIOJHCHUS
BBIMTYCKHOW KBATM(UKAIIMOHHON pabOThI) CTYICHT JOJIKEH:

3Hamy:

— TOpPSIOK OpraHM3allly, IUIAHUPOBAaHUSA M MPOBEICHUS HAyYHO-HCCIIEI0BATEIbCKUX
paboT C UCTIOIB30BAHUEM TMOCIISIHIX HAYYHO-TEXHHUECKUX JOCTHKEHUH B TaHHOH 00acT,

—  (U3UKO-XMMHUYECKHE OCHOBBI IMOJIYUEHHUS W UCCIIEJOBaHMSI CBOWCTB MaTepuajoB, B
TOM YHUCJIE HAHOCHCTEM U HAHOMAaTepUasoB;

— OCHOBHBIE TPeOOBaHUS K MPEJCTABICHUIO PE3YIHTATOB MPOBEICHHOTO UCCIICOBAHHUS
B BHJIE HAYYHOT'O OTYETa, CTAThbH WM JOKJIA/A;

ymemsy:

— CaMOCTOSITENIbHO BBISBJIATH MEPCHEKTUBHBIC HAIPABICHUS HAYYHBIX HMCCIIEOBAHUMH,
000CHOBBIBAaTh AaKTyalbHOCTb, TEOPETHUECKYI0 M MPAKTUYECKYI) 3HAYUMOCTH MPOOIEMBI,
IPOBOAMTH JKCHEPUMEHTAIbHbIE HCCIENIOBAaHUS, aHAIM3UPOBATh U  HMHTEPIPETUPOBATH
MOJIYYeHHBIEC PE3YIbTaThI;

— OCYIIECTBJIATH MOMCK, 00pabOTKy W aHAIN3 HAYYHO-TEXHUYECKOW HH(POpMAIMH IO
TeME BBINOIHSIEMOMN paboThl, B TOM YKCJE C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHIA;

— paboTaTh Ha COBPEMEHHBIX MPUOOpax, OPraHU30BBIBATH MPOBEJACHNUE SKCIIEPUMEHTOB
Y UCTIBITAHUH, TPOBOJUTH UX 00PAOOTKY U aHAIM3UPOBATH PE3YNIbTATHI;

enadems:

— METOJOJOTHEN W METOAUMKON IMPOBEICHHUS HAyYHBIX HCCIIEIOBAaHUN; HaBBIKAMH
CaMOCTOSITENIbHOW HAyYHOM M UCCIIEA0BATENILCKOM padoThI;

— HaBbIKaMU pabOTHl B KOJIJIEKTUBE, TUIAHUPOBATH U OPraHU30BHIBATH KOJIJICKTUBHBIE
Hay4HbIE HCCIIEOBAHUs; OBJIAJIEBATh COBPEMEHHBIMM METOJAMM MCCIIEIOBAaHUS M aHaIu3a
MOCTaBJICHHBIX TTPOOJIEM,

— CIOCOOHOCTBIO pelIaTh TOCTaBICHHBIC 3aJadyd, HCIONB3ysS YMCHHS W HAaBBIKH B
OpTraHU3aIMN HAYIHO-HCCIEA0BATEIHCKUX H TEXHOJIOTHYECKUX PadoT.

3. Kpartkoe coaep:xaHue rocy1apcTBeHHOH HTOTrOBOIi aTTecTAlIMH

locynmapcTBeHHass MUTOTOBasi aTTeCTalUs OOYYAIOIIMXCS MO MporpaMMme OakajaaBpuara
OpoBOIUTCS B (opMe  3aIIuThl  BBIMYCKHOW  KBajaudukanmuoHHoit padorer  (BKP).
l'ocynapctBennas urorosas arrectanus B popme 3amutsl BKP npoxonut B 8 cemectpe Ha 6aze
3HaHWH, TIOMYYEHHBIX CTyJEHTaMHd TpH HW3YYeHWH AWCHUIUIMH HampaieHus 22.03.01
«MarepuanoBeIeHHE U TEXHOJIOTHH MaTepUaIoB» NpoduiIh MOATOTOBKH «MarepranoBeIeHuEe U
TEXHOJIOTUM HAHOMATEpUAJIOB U HAHOCUCTEM».

l'ocynmapcTBeHHass UTOTOBasi aTTECTAllMsl O0YJarOIIMXCs MO MporpaMMe OakanaBpuara —
3allUTa  BBITYCKHOM  KBAIM(UKAIMOHHOW  pabOThI  MPOBOAMTCS  TOCYJapCTBEHHOMN
AK3aMEHALMOHHOW KOMUCCHEM.

Kontponps 3Hanuit oOyuarommxcs, noixydeHHbsIx npu ocBoeHuu OOII, ocymecTBisieTcs
nyTteM npoBeneHus 3ammthl BKP u nprcBoenus kBanupukanuu «OakanaBp».

3ammTa BBITYCKHONH KBAIM(UKAIMOHHON paOOTHI SBIAETCS 00s3aTEIBLHON MPOIETypOit
UTOTOBOW  TOCYJApCTBEHHOW  aTTeCTAllMM CTYJACHTOB BBICIIUX  YYEOHBIX  3aBEICHUI,
3aBepIIAOIIUX OOy4YyeHHE IO HamNpaBlIeHUIO MOArOTOBKM OakanaBpuata. OHa NPOBOAUTCSA
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nyOnMYHO Ha OTKpBITOM 3acemaHuu [ DK cormacHo yTBepKICHHOMY NeKaHAaTOM rpaduky, Ha
KOTOPOM MOTYT IPUCYTCTBOBATh BCE JKEJAIOIIHE.

Martepuaisl, IpeCTaBISIEMbIE K 3aIUTE:

BBIMTYCKHAs KBaTH(pHUKAIMOHHAS paboTa (MOSICHUTEIbHAS 3aM1CKa);

3agaHue Ha BeinonHenne BKP;

oT3bIB pykoBoautesns BKP;

peuensus Ha BKP;

npe3eHTalus (pa3aaToyHbli MaTepua), NOMUCaAHHAS PYKOBOIUTEIIEM;

TOKJIa].

4. O0beM rocy1apcTBeHHOI HTOTOBOI aTTeCTAlMU

[Iporpamma oTHOCHTCS K 0a30BOii yacTu yuyeOHOro IuiaHa, Kk 670Ky «l ocynapcTBeHHas
utorosas arrecranus» (b3) u paccunTaHa Ha cOCpeOTOUYEHHOE MPOXOKAcHHE B 8 cemectpe (4
Kypc) oboydyenus B oobeme 324 u (9,0 3ET). IIporpamma mpezmonaraer, 4to 0OydaroIiuecs
UMEIOT TEOPETUYECKYI0 U MPAKTUYECKYIO0 IMOATOTOBKY B 00JaCTH XHMHUYECKOM TEXHOJIOTUU
HAHOMAaTEPHAJIOB.

Bunast yueOHoI paboThI Ob6Bvem
B 3aueTHEBIX B akanem.

eIUHHIIAX yacax
O01mas Tpya10eMKOCTh AUCHUIIMHBI 10 Y4eOHOMY 9,0 324
TJIaHy
CamocrosiTesbHas padora (CP): 9,0 324
Breimonaenue, Hanmcanue u opopmiiernne BKP 9,0 324
Buja urorosoro kourpoJs: 3amura BKP 3amuTa BKP

4.8. ®akyabTaTUBBI

AHHOTauA padoyeil MPOrpaMMbl JUCHUINIMHBI
IMepeBoa HayuHO-TeXHHYecKOit tuTepatypbl (PT/.1)

1. Heap AUCHMILIMHBI — TpUOOpETEeHNE 00yYaAIOIUMUCS 00IIel, KOMMYHHUKATUBHON U
npoeCCHOHAIBHOW KOMIIETEHIIMH, YPOBEHb KOTOPBIX Ha OTACIBHBIX JTamax S3bIKOBOU
MOJTOTOBKH TIO3BOJISIET BBHITIONHSATH pPa3inyHbie BUIBI MPO(EecCHOHAIBEHO OPHUEHTHPOBAHHOTO
MepeBo/ia B MPOU3BOJICTBEHHON U HAYYHOU JEATEIIbHOCTH.

2. B pe3yabTtare wu3yYyeHHs IUCHMUIUVIMHBI O0y4YyalUIWiicsi MO mporpamme
0akaJiaBpUaTa J10JIKeH:

Obnadame cnenyromumu o6mmekyasTypabiME (OK), obmenpodeccronanbubivu (OITK)
u npodeccuonanpubiMu (ITK) koMIeTeHITUAMI:

CIIOCOOHOCTBI0O K KOMMYHHKAIIMM B YCTHOH WM TMHCHBbMEHHOW (opMax Ha PYCCKOM U
WHOCTPAaHHOM  SI3bIKaxX JIUISl  peIIeHUs 3a/a4  MEXKIMYHOCTHOTO U MEKKYJIbTYpHOTO
B3aumoeiicteus (OK-5);

CIIOCOOHOCTBIO OCYIIECTBIISITH COOp JaHHBIX, W3y4aTh, aHAIM3UPOBATH W 0000IIaTh
HAyYHO-TEXHUYECKYI0  HHPOpMAIMI0 [0 TEeMaTHUKE  HCCIeloBaHus, pa3paboTke U
UCTIOJIB30BaHUIO0 TEXHHUUYECKOW JOKYMEHTAIlMM, OCHOBHBIM HOPMATHBHBIM JOKYMEHTaM II0
BOTIPOCaM HHTEJUIEKTYaIbHOH COOCTBEHHOCTH, MOJTOTOBKE JOKYMEHTOB K MAaTCHTOBAHHUIO,
oopmaenuto noy-xay (ITK-2);

3HamMb.

- OCHOBHBIE CIIOCOOBI JIOCTHKCHHSI SKBUBAJICHTHOCTH B IIEPEBO/IC;

- OCHOBHBIE TIPUEMBI IIEPEBO/IA,;

SI3BIKOBYIO HOPMY ¥ OCHOBHBIE (DYHKIIMH SI3bIKA KaK CHCTEMBI,
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- JI0CTaTOYHOE JUIsl BBIIOJHEHWS NIE€peBOJa KOJIMYECTBO JIEKCMUECKHUX EIUHMII,
(pa3zeosorn3MoB, B TOM YHUCJIE COLUANBHBIX TEPMUHOB M JIMHTBOCTPAHOBEIUECKUX peauii;
ymemb!:

- IPUMEHATh OCHOBHBIE IPUEMBI IIEPEBO/JIA,;

- OCYLIECTBIISAITh INHUCBMEHHBI TMEPEeBOX C COONIIOJCHHEM HOPM JIEKCHYECKOMH
9KBHUBAJIEHTHOCTH, COOJIIOIEHUEM IPaMMaTUYECKNX, CHHTAKCUYECKUX U CTUIMCTUYECKUX HOPM;

- 0(OpPMIISITH TEKCT MIEpEBO/Ia B KOMIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

- OCYLIECTBIATh IMEPEBOJ C COOMIOJEHHUEM HOPM JIEKCMYECKOW HSKBHBAJIEHTHOCTH,
COOJIIOJICHHEM TPaMMAaTHYECKHUX, CHHTAKCUYECKUX M CTHJIMCTUYECKHX HOPM TEKCTa MepeBoja U
TEMIOPATBHBIX XapaKTEPUCTUK UCXOJHOIO TEKCTA,

enadems.

- METOAMKOH TpEeANepeBOAYECKOro aHajlu3a TEKCTa, CHOCOOCTBYIOIEH TOYHOMY
BOCIPUSATHIO HCXOJHOTO BBICKA3bIBAHUS;

- METOJUKOM MOATOTOBKM K BBHIMOJHEHHUIO MEPEeBOJa, BKJIOYas MOMCK MH(OpManuu B
CIIPaBOYHOM, CIIELUAJILHOM JINTEPAType U KOMIIBIOTEPHBIX CETSX;

- OCHOBaMHM CHUCTEMBbI COKPAILIEHHOM MepeBOAYECKOM 3aIMCH IIPU BBIITOJHEHUH IIEPEBO/JIA;

- OCHOBHOM MHOSA3BIYHON TEPMHUHOJIOTUEN CIIEHUAIIBHOCTH,

- OCHOBaMH pedeprupoBaHMs 1 aHHOTUPOBAHUS JIMTEPATYPHI 110 CHIELUATILHOCTH.

3. KpaTkoe coep:kaHue I CUUIITUHBI

Beenenue. IlpenMer u ponb mepeBoja B COBpEeMEHHOM oOImiecTBe. Pa3znudHbie BHIBI
nepeBoJia. 3alauy U MECTO Kypca B IOATOTOBKE OakajaBpa TEXHUKU U TEXHOJIOTHH.

Mopyns 1:
1.1. CpaBHeHue mopsiika CIOB B AHIVIMHCKOM M PYCCKOM IpeanokeHusax. llepeBon
IIPOCTOTO MOBECTBOBATENBHOTO MPEUIOKEHHS HACTOALIET0, OyAYILEro U MPOIIE/IIEro BpEMEHH.

OcobeHHOCTH TepeBOAa BOMPOCUTENBHBIX W  OTPUIATEIBHBIX TMPEAJIOKCHUNA B
pa3IMYHBIX BPEMEHAX.

1.2.TlepeBox npemnoxenuii Bo Bpemenax Indefinite, Continuousirenue u nepeo mo
Tteme "Xumus'.

Monynsb 2.

2.1.TlepeBon npemioxenuii Bo Bpemenax rpymm Perfect, Perfect

Continuous  YTBepIUTEIbHbIC, BONPOCUTEIBHBIE W  OTpUIATENbHBIE  (HOpPMBI).
OcobeHHocTH ynoTpeOiIeHns: BCIOMOraTeIbHbIX IIaroJIoB.

2.2 IlepeBon cTpanaTesNbHOrO 3ajora. TpynHble Cllydyad IEpeBOAa CTPagaTeiIbHOTO
3aj10ra.

UreHune u nepeBoj TEKCTOB 0 TeMe "Hayka n HaydHble METOIbI . AKTUBU3ALMS JIEKCUKH
IPOYUTAHHBIX TEKCTOB.

2.3.1lepeBoj NPUIATOYHBIX MPEIOKEHHUM.

[Tpunarounslie noiexanye.

[IpunaTouHble CKa3yeMsble.

[TpunaTtounble onpenenuTenbHbIE.

[Tpunarounbie 0OCTOATENLCTBEHHBIE, TPUIATOUYHBIEC JONOIHUTEIbHBIE.

2.4. Tunsl yCIOBHBIX NPEJIOKEHUM, TTPaBUJIa 1 OCOOCHHOCTH HX TEPEBO/IA.

[IpakTuka mepeBoja Ha HpUMEpax TEeKCTOB o Xumuu, J.U. Menoeneege, nayke u
MEeXHON02UU.

2.5. TlepeBon mpeasioXKeHUH € Y4eTOM IMpaBHJa corjacoBaHusi BpemeH. llpsmas u
KOCBEHHasl peb.

2.6.Pa3znuuHble BapuaHThI IEPEBOAA CYIIECTBUTEIBHOTO B MPEIOKEHUH.

2.7.MopnanbpHbI€ Tarojabl 1 0COOEHHOCTH UX MEepeBo/a.

Pa3BuTHe HaBbIKOB nIepeBoAa 1o TeMe "Hayka 3aBTpaiHero aHs'".

2.8.CrnennanbHas TepMuHoOIorus mo teme "Jlabopatopus'”.

2.9. Cokpamenusi. OcoOOEHHOCTH UX MepeBojia. Pa3BuTre HaBBIKOB MEPEBOIa HA IPUMEPE
TEKCTOB 1o TeMe "Jlaboparopusi, ”3BMEPEHUS B XUMHUH .
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Monyns 3.
3.1.Henuunsie ¢popMsI Ti1arosa.

Wudunutus (HeompezneneHHas ¢opma riaroia). Porb MHOUHUTHBA B MPEUIOKCHUU U

BApUAHTHI MEPEBOAA HA PYCCKUM s3bIK. [IpuyacTus u repyHaui.
3.2. lnpuHUTHBHBIE 0OOPOTHI.

O6opoT gomonHeHWe ¢ WHPUHUTHBOM. BapuaHTBI TiepeBoJa Ha PYCCKHH  S3BIK.

TepmuHnosorus no reme "CoBpEMEHHBIE TEXHOJIOTUH

3.3. O6opoTt noasexariee ¢ ”HPUHUTUBOM. PazimuHbie BapraHTHI TIEPEBO/IA.

Tepmunosnorus no reme "Hanomatepuansl”.
3.4.TlepeBo1 MpUYIACTHBIX 0OOPOTOB.

AGcomoTHbIM mpuyacTHEI OO0POT U BapUaHTHI IEPEBO/IA.

Pa3Butne HaBBIKOB MepeBoa Mo Teme "HanomaTepuanisl'.
4. O0beM y4eOHOH JUCHHILIMHBI

Bunbt yueOHO pabOThI B 3auerHBIX B akanmem.
eIMHUIIAX Jacax
O0mas TpyA0eMKOCTh JMCHMILJIMHBI 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 KoHTpoIsA: 3a4eT / IK3aMeH 0,0 3ayer

AHHOTauA padoyeil MPOrpaMMbl JUCHHIJIMHBI
I'pakaanckasi 3a1uTa B Ype3BbluaiiHbix cutyanusx (PT/1.2)

1. Heab AMCHMIVIMHBI - TOATOTOBUTH CTYACHTa K OCMBICICHHBIM MPAKTUYECKUM
NEHCTBUSAM IO OOECIIEYCHHUI0 CBOEH OE30MaCHOCTH W 3aIUTHI B YCIOBUSX BO3HHKHOBEHHSI
Ype3BbIYAHON CUTYyalluy IPUPOAHOTO, TEXHOTEHHOT'O M BOCHHOTO XapaKTepa.

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

Obnadams cnenyrommumu o6mexyasTypabiME (OK), obrenpodeccronansubivu (OITK)
u npodeccuonanbHbiMe ([1K) koMmnereHImsMI:

TOTOBHOCTBIO TIOJI30BaThCSl OCHOBHBIMH METOAAMHU 3alllUTHl IPOU3BOACTBEHHOTO
IepcoHaNa M HAcelIeHHUs OT BO3MOXHBIX IIOCIEICTBUNA aBapHii, KaTacTpod, CTHXUIHBIX
oencreuii (OK-9).

3HamMb.

- XapaKTEePUCTUKU TPUPOJHBIX OCICTBHH, TEXHOTCHHBIX aBapuid W  Katactpod Ha
paaMalMOHHO, XUMHYECKH U OMOJIOTUYECKHU OMACHBIX 00BEKTaX, Mmopakaronme GakTopbl APYrux
ONaCHOCTEM;

- OCHOBBI BO3JICUCTBHS ONAcCHBIX (PAKTOPOB UPE3BBIYAWHBIX CUTyallMii Ha YeloBEeKa W
NPUPOIHYIO CPEMY, JOMyCTUMBIC TIPEACTbHBIC KPUTEPUU HETATUBHOTO BO3JICHCTBUS,

- Mepbl 0€30MacHOrO IOBEJCHUS IMPH NpeObIBAHUM B paiioHax (30HAX)
PaZlMOaKTHBHOTO, XHUMHUYECKOTO U OMOJIOTHUYECKOTO 3arpsi3HEHHS;

- crmocoObl M CpPEeACTBA 3alUTHl YeJIOBEKAa OT BO3JEHCTBHSA MOpaxaromux (pakTopoB
Ype3BBIYAHBIX CUTYAIMI MPUPOTHOTO, TEXHOTEHHOTO M BOSHHOTO XapaKTepa.

ymemy:

- WUCTOJNB30BaTh CpPEACTBA 3AIUTHI OPTraHOB JBIXaHUS W KOXH, MEIUIIMHCKHE IS
CaMO3aIIUThI ¥ OKa3aHHs MOMOILHU JAPYTHM JIIOJISM,;

- NMPUMEHATH TEPBUYHBIC CPEICTBA TOXAPOTYIICHHS IS JIOKAJIM3AlMA WM TYIICHUS
H0apa, BO3HUKIIETo B ayauTopuu (laboparopum);

M0>KapoB,
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- OKa3bIBaTh ceO€ M JPYTHM MOCTPAJAABIINM MEIUIIMHCKYIO TIOMOIIb C UCIOJIb30BaHUEM
Ta0eTbHBIX U TOJAPYYHBIX MEIUIIMHCKUX CPEJIICTB.

er1ademn.

- mpuéMaMu TPOBEACHUS YACTUYHOW CaHUTApPHOW OOpabOTKH TPH BBIXOJE W3 pailoHa
(30HBI) paIMOAKTUBHOTO, XMMHUYECKOTO M OMOJIOTMYECKOTO 3arpsi3HeHuUs (3apaKeHusl);

-- c1oco0aMu ¥ TEXHOJIOTHSIMU 3aIUTHI B YPE3BBIYAMHBIX CUTYaIIHIX.

3. KpaTkoe coaep:xkaHue TUCHUTIIUHBI

1. OmacHoctu mnpupomHoro xapaktepa. CTuXwiiHbie O€ICTBHS, SBICHUS MPHUPOIBI
Pa3pyIIUTEIbHOW CHJIBI - 3€MJICTPSICEHUS], HABOJHEHUS, CEJIEBbIE MOTOKH, OMOJI3HM, CHEKHBIE
3aHOCHI, I3BEPKEHNE BYJIKAHOB, 00OBAJIBI, 3aCYXH, yparaHbl, OypH, IMoXKapsbl.

2. OmacHOCTH TEXHOTEHHOTO XapakTepa. ABapuud W KartacTpobl Ha paaHalMOHHO
OIIaCHOM OOBEKTE, XUMHYECKHA OIIACHOM OOBEKTE, OMOJIOTMYECKH OIIAaCHOM OOBEKTE, Ha
TpaHCIopTe (*Kene3HOJOPOKHOM, ABTOMOOWJIBHOM,  PEYHOM, ABUAIHOHHOM); Ha
THUAPOCOOPYKECHHSX; HA KOMMYHAIIBHBIX CUCTEMaX JKU3HE0OeCIIeueHu .

3. OnacHocTH BOEHHOTO XapakTtepa. lIpuMeHeHue OpyXKHs MacCOBOTO IMMOPaKEHUs
(smepHOrO, XHMMHYECKOTO, OHMOJIOTHYECKOTr0), OOBIYHBIX CPEACTB C  3aKUTaTeIbHBIM
HAIMOJIHEHUEM, HOBBIX BHUJOB OpPYXHUS. 30HBI 3apa)X€HUsS OT CPEJICTB MNOPAKEHUS U HX
BO3JICHCTBUE HA HACEJICHUE U OKPYKAIOIIYIO PUPOTHYIO CPENLY.

4. TloxapHass 0€30MACHOCTh — COCTOSHUE 3allUIICHHOCTH HACEICHUs, HMYIIECTBA,
obIrrecTBa W ToOCygapcTBa OT TMOXapoB. I[lokapHas OMAcHOCTh (MPHUYHMHBI BO3HUKHOBCHHS
NOXKAapOB B 3/IaHUSX, JICCHBIC MOKapshl). Jlokanu3auus W TylieHue moxkapoB. IIpocreiiiue
TEeXHUYECKHe cpeacTBa moxkaporymenus (oruerymmrenu OIT -8, OY-2) u npaBuia moib30BaHMsI
HAMH.

5. Kommuiekc MeponpusTuii rpaskIaHCKOM 3aIlUThl HACEICHHUS.

Omnosemienne 1 MHPOPMHUPOBAHUE HaceleHHS 00 omacHocTd. [IpuHsSTHE HaceleHueM
curHanoB omnosenicHus («Buumanwe Bcem!», «BosgymHas TpeBora», «PaguannoHHAs
OMAacCHOCTL», «XUMHUYecKas TpeBora», «TOOH OMACHOCTH») M TMOPSIOK JCHCTBHUS 1O HUM.
DBakyalus HaceJIeHHsI W3 30HbI omacHOCTH. CrocoObl dBaKkyalu ODKCTpPEHHas JBaKyarfus
CTYJICHTOB U3 ayJJUTOPUH MPU BOZHUKHOBEHHUU TOXKApa.

CpencTBa MHAMBHIYaIbHOMN 3amuTel opranoB aeixanus (['T1-7, I'TI-7B, TTI-9, P-2, V-
2K, PIIA-1, PIII-67M, PY-60M, «@Denukc», I'JI3K, AT, AI1I-3, I13Y-K, UII-4M, UII-5, UII-
6, KUII-8), koxu (JI-1, O3K, K1X-4M, KUX-5M) uenoBeka. MeauIIMHCKHAE CPEICTBA 3AIUTHI .

CpencrBa KOJIEKTUBHOM 3aluThl HaceineHus. Ha3Hauenue, 3amiuTHbIE CBOMCTBA
yoexuml. I[IporuBopamuarnuonnsie ykpeitusi ([IPY, moa3emHbie memexogHble  MEPEXOJbl,
3aryOJICHHBIC CTaHIMM  METPOIOJMTEHA), MPOCTCHIINEe YKPbITHS (TpaHIIeH, OKOIIbI,
nepekphrIThie menn). [IpaBuiia 3aHsaTHs yOSKHUIIIA.

6. Oxkazanue mepBOM MEAUIIMHCKOW IMOMOIIM TPHU OXKOTaX, PAHCHUSAX, 3aPAKCHUSIX.
[IpoBeeHNEe YaCTUYHON CAHWTAPHONW OOPaOOTKHM KOXKHBIX IMOKPOBOB YEJIOBEKA MPHU BBIXOJEC U3
30H PaJUOAKTHBHOTO, XMMHUYECKOTO M OHOJIOIMYECKOrO 3apa)KeHus (3arps3HCHUs), U3 30H
MOXapOB.

7. JIukBuaauus mocjaeACTBUN 4pe3BbIUaHON cuTyauuu. PanuanvoHHas U XUMUYeCcKas
pasBefika odara mopakeHus (3apakeHus). ABapuiiHO-criacarelibHble paboThl. CreruaabHast
00paboTKa TEXHUKH, MECTHOCTH, OOBEKTOB (Ie3aKkTWBaIUs, Jerasaius, JIe3uH(CKIHs,
JIC3UHCEKIINS).

8. DkcTpeHHas »9Bakyalluss W3 ayauTopuu (j1abopatopuu) B YCIOBHSIX IOXKapa,
paauauoOHHOTO, XUMHUYECKOT0, OMOJIOTHYECKOTO 3arpsi3HEHUS] TEPPUTOPHH C MCTIOJIb30BaHUEM
npocteimx cpencts 3amuThl («Denuke», 13K, npotusorasa I'TI-7 ¢ JII1'-3).

4. O0beM y4eOHOH JUCHHIIMHBI

Bunast yueOHoI paboThI B 3auetHpix | B akagem.
eIMHHIIAX Jacax

O0mas TpyA0eMKOCTh JMCHHMILIMHBI 10 Y4eOHOMY IIAHY 1 36

AyIMTOpHBIE 3AHATHS! 0,44 16
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Jlexrn (JIek) 0,44 16
IMpaktuueckue 3ansarus (I13) - -
JlaGopaTopHbie pabOTHI - -
CamocrosiTesbHas paGora (CP): 0,56 20
Buj KoHTpoIsA: 3a4eT / IK3aMeH 0,0 3ayer
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