5.1 lucuuIMHbI 00513aTeJIbHOM YacTH

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«HOCTpPaHHBIN A3BIK»

1. eab AUCHUIIMHBI — IIpHOOpeTeHne 00yJaomMuMHucs o01Iel, KOMMYHUKAaTUBHOHN U
npodeccHoHaIbHONM KOMIIETEHLIMH, YpPOBEHb KOTOPBIX HAa OTHAENbHBIX 3Tamax s3bIKOBOM
MOATOTOBKM  IO3BOJISIET  HCHOJIb30BaTh ~ MHOCTPAHHBIM  SI3bIK  IPAaKTHYECKH Kak B
npodecCHOHANBHON (TPOM3BOJCTBEHHOWM M HAydyHOW) JEATEIbHOCTH, TakK W Ui Ielei
caMm000pazoBaHUsI.

2. B pe3syabTaTe u3yyeHUs1 JUCHUILIMHBI 00y4aAIOLIUICH J0JI/KEH:

Obnadams CIETYIONUMA KOMIIETEHIIUSIMA U HHIUKATOPaMHU UX TOCTHKCHUS.

YK-4.1; YK-4.2; YK-4.3;

- OCHOBHbIE CIOCOOBI  COYETAEMOCTH  JIEKCUYECKUX E€JUHUI] U  OCHOBHBIE
CJIOBOOOpPa30BaTEIBHBIC MOJICIIH,

- pYCCKHME DOKBUBAJIEHTHl OCHOBHBIX CJIOB U BBIPQXEHUH pedd B Ipoliecce
MEXJIMYHOCTHOTO U MEXKYJIbTYPHOTO B3aUMOJIEHCTBUS;

- OCHOBHBIE IIPUEMBI U METO/1bI peheprupoBaHUS U AHHOTUPOBAHUS JIUTEPATYPHI;

- MACCHBHYI0 M AaKTUBHYIO JIEKCUKY, B TOM YHCJIE OOIIEHAyYHYIO U CIEHUAIbHYIO
TEPMUHOJIOTHIO, HEOOXOUMYIO Ui pabOThl HaJl TUIIOBBIMU TEKCTAMU;

- IpueMbl pabOThl C OPUTUHATILHOW JIUTEPATYpOil HA UHOCTPAHHOM SI3bIKE.

Ymemo:

- paboTaTh C OPUTrMHAIBHOMN JINTEPATYpPON HA HHOCTPAHHOM SI3BIKE;

- paboTath CcO cI0BapeMm;

- BECTH IEPENUCKY Ha U3y4aeMOM S3bIKE C LEIbI0 MEXIMYHOCTHOTO U MEXKKYIBTYPHOTO
B3aUMO/JICHCTBHSI,

- BECTH PEYEBYIO ACITEIHHOCTh MPUMEHHUTEIBHO K chepe OBITOBOM U MpodeccCHoHAIbHON
KOMMYHHKAIUH.

Braoemy:

- MHOCTPAHHBIM $I3bIKOM Ha YPOBHE MEXKJIMYHOCTHOIO M MEXKYJIbTYPHOI'O OOIIEHMS,
HaBbIKAMU M YMEHHUSIMU pPEUYEBOIl JIEATENbHOCTH NPUMEHUTENBHO K cdepe ObITOBOM U
npodeccrnoHaIbHON KOMMYHHUKAIMU, OCHOBaMU IMyOJIMYHON peun;

- OCHOBamHM pedeprpoBaHUs U aHHOTUPOBAHUS JIUTEPATYPhI HA U3y4aeMOM HHOCTPAHHOM
S3BIKE.

3. Kpartkoe cogep:xaHue TUCUMILTHHBI

Paszpen 1. I'paMMarnueckue v IEKCUYECKUE TPYAHOCTH U3y4aeMOTIO SI3bIKA.

1.1 CopspkeHne W W3MEHEHHE TJaroja-cBs3kd B (opmax HaCTOSIIETO BPEMEHHU.
Bunospemennbie ¢opmbl  rinaroioB. OOpa3oBaHue (opM  MPOCTBIX, IPOJOJIKEHHBIX,
nepQexTHbIX U Nep(EeKTHO-IPOJOKEHHBIX BPEMEH TJarosia. BonpocutenbHble NpeioKeHHs B
pa3nuuHbIX BpeMeHax. OOpazoBaHue OTpULATENbHBIX (OPM TJ1aroja B pa3jiMdHbIX BpeMeHax.

1.3 Ob6pazoBaHue IPOCTHIX, MPOJIODKEHHBIX, MEPPEKTHBIX BPEMEH TJIAroJIbHBIX (OpM U
ynoTtpebnenue Qopm crpamatenpHoro 3anora.l.4. BumoBpemeHHbie (OpPMBI  TIIAroJioB.
OO6pa3oBaHue MPOCTHIX, MPOJOKEHHBIX, NEPPEKTHBIX U NMEPPEKTHO-IIPOIOJIKEHHBIX BPEMEH.
BomnpocurenbHble MpeaaoKeHus: B pa3audHbIX BpeMeHax. OOpa3zoBaHue oTpuLATENbHBIX (Hopm
rJ1arojia B pa3JinyHbIX BpEMEHaX.

1.4 Tlpuuactus. [Ipuyactusa Hacrosiero u npouennero speMmenu. [leppextasie popmsl
npuyactus. Mecto npuyacTuii B peaaoKeHuu. AGCOTIOTHBIN MPUYACTHBIN 000POT.

1.5 Undpunutus. @opmbl unuuutusa. IlpogomkeHHblii 1 neppekTHbIH MHPUHUTHUB.
OyHkuuu HMHQUHUTHBA B mpemiokeHud. OOpazoBaHue u ynoTpeOiieHne HHQUHUTHUBHBIX
000pPOTOB THUIIA «CIOKHOE MOAJIEKAIEE) U «CI0KHOE JIOTIOJTHEHHEY.

1.6 Monanpubie Tiarosibl. CTpykTypa mpemioxkenus. [IpuHIUIBI c10BOOOpa30oBaHUS.
Coxkpamenust (a66peBuarypsl). O603HaueHue natel [IpaBuiia YTEHUS XUMHUUYECKHX JIEMEHTOB,
0003HaueHH 1 (HOopMyT HEOPraHWYECKUX COCAMHEHMM W YPAaBHCHHH XWMHUYECKHX PEaKIIUM.



[IpaBuna ureHus enuHuy u3MmepeHus. [lpaBuna dTeHUs HAUMEHOBAaHUM OCHOBHBIX
OPraHN4YeCKUX COCTMHECHUMU.

Paszpnen 2. Pa3BuTue HaBBIKOB YTEHUS TEMAaTUYECKUX TEKCTOB.

2.1 YteHue TEKCTOB IO TEMaM:

2.1.1. BBenenue B ClIeMaILHOCTD

2.1.2. .. Menneneen

2.1.3. PXTY um. JI.. Menaeneera

2.1.4. Hayka 1 Hay4Hble METO/bl, HAY4YHbIE CTaTbU

2.1.5. CoBpeMeHHbIE HHKEHEPHbIE TEXHOJIOTUN

2.1.6. Xumuueckoe npeanpusTie

2.1.7. Xumnueckas naboparopus. Texnuka 6e3onacHocTu B aboparopuu. M3mepenus B
XMUMHYECKOH J1abopaTopuu

2.1.8. Xumus Oymayiiero.

2.1.9. buorexHonorus PapmaneBTHUYECKUE IPOU3BOJICTBA.

2.1.10. 3enenast xumusi. [Ipobaembl 3KOIOTHH.

2.2 Ilonsatue o Bumax uyreHus. [IpocMOTpoBO€e UTEeHME Ha IPUMEPAX TEKCTOB O XUMUHU,
H.N. Menneneese, PXTY um, [[.U. Menneneena.

AXTUBH3AIMS JIEKCUKH IPOYUTAHHBIX TEKCTOB.

2.3 WMsyuvaromiee yTeHUE HAYYHBIX M HAyYHO-TIOMYJISPHBIX TEKCTOB IO BBIOpAHHOM
CHEelHaIbHOCTH Ha mnpumepe TekcToB: «Hayka wu HayuHble MeTOIbl», «XHUMHYECKOE
npennpustiue», «COBpPEeMEHHbIE WHXEHEPHbIE TEXHOJOTUM», «XHUMHUYEcKas JabopaTopusl.
Texnuka Oe3omacHOCTH B yabopatopuu. M3mMepeHHs: B XUMUYECKON J1abopaTopum», «XHUMHS
Oynymero. CoBpeMeHHble TEHACHLIUN pa3BUTHsI Hayku», «buorexnomnorus. @apmaineBTuuecKue
MIPOU3BOJICTBaY, «3eneHas xumus. [Ipodaempl sKoI0rUm».

Jlexcuyeckne  OCOOEHHOCTM ~ TEKCTOB  HAyYHO-TEXHHYECKOW  HampaBiIE€HHOCTH.
TepMHHONOTHS HAYYHO-TEXHUYECKOU JIUTEPATyphl HAa U3y4aeMOM SI3bIKE.

Paszpnen 3. IIpakTuka ycTHOM peun

3.1 IIpakTHka yCTHOM pedH 10 TeEMaMm:

3.1.1. «I'oBopuM o cebe, 0 cBOei OynyIieit mpodeccum»,

3.1.2. «Moi1 yHUBEpPCUTETY,

3.1.3. «YHUBEPCUTETCKHUN KaMITyC)

3.1.4. «At the bank»

3.1.5. «Applying for a job» u T.1.

3.2 MoHosoru4eckas pedb Mo TeMe «o cebe um o Oymymei mpodeccun». Jlekcuueckue
0COOEHHOCTH MOHOJIOTUYECKOH peyH.

3.3 PedeBoil OSTUKET TOBCEAHEBHOTO OOIIEHUs (3HAKOMCTBO, TPEICTaBICHUE,
YCTaHOBJIEHUE U TOJ/IepKaHHE KOHTAKTa, 3alpoc U cooOlIieHne MHPopManuu, nNoOyKJIeHHe K
NEMCTBUIO, BBIpAXKEHHE MTPOCHOBI, COTIACHs).

Oco0eHHOCTH TUAIOTUYECKOH peuH M0 MPOIIEHHBIM TEMaM.

Pa3nen 4. OcoGeHHOCTH S3bIKa CHEUATbHOCTH

['pamMaTuyeckue TPy JHOCTH SA3bIKA CIIEHUATbHOCTH:

4.1. 'pammaTHyUeCKU€ U JIEKCUUECKUE TPYAHOCTH S3bIKA CIEIIMATIbHOCTHU:

Pa3nuynble BapuaHThI epeBoia NpUYaCTUil Ha pyccKuil s3bIK. [IpuuacTHbIe 000POTHI U
MIPUEMBI UX [IEPEBOJIAa HA PYCCKUI SI3BIK.

4.2. CocnaratenbHoe HakinoHeHHe. DOpMbI cocaraTelbHOr0 HAKJIOHEHUS B U3y4aeMOM
sa3plke. MojanbHble THarojabl M HX HCIOJIb30BAaHHE B MPEAJIOKEHUSX B COCIIAaraTelIbHOM
HaKJIOHEHMH. Tumbl YCIOBHBIX IpeUIOKEHUH. BapuanTsel IepeBoja MpPEIIOKEHUN B
cocllaraTeJIbHOM HAaKJIOHEHUU U YCJIOBHBIX MNpemioxkeHuid. [lopsgok cioB B HpPeIOKEHUH.
OMpatrnyeckue KOHCTPYKIIHUH.

4.3. V3ydeHue mnpaBuil IMepeBOJia pa3INYHbIX (OpM HH(OUHUTHUBA U HHPUHUTUBHBIX
000pOTOB Ha PYCCKUH SI3BIK.

4.4 Nzyyaroiee yTeHNUE TEKCTOB M0 TEMATHKE:

1) «JIaGopaTopus»



2) «/3mepenust B XUMU4ECKOM 1a00paTopum.
Crunucruueckue 0COOEHHOCTU

CIEHMAIbHOM HAyYHO-TEXHUYECKOW JIUTEpPaTypHl.
Opraam3anust pabOThl CO CIEIHAIBHBIMUA  CIIOBAPSMHU.

[lonatue o pedepupoBanun u
aHHOTHUPOBAHUM TEKCTOB IO creuuaibHocTu. Ilouck HOBON wuH@Opmanuu mnpu pabote ¢
TEKCTaMU U3 MEePUOAMYECKUX U3JaHUN U MOHOTrpaduii, UHCTPYKUUMN, IPOCIIEKTOB U CIPABOYHOMN
JUTEpaTypsl 110 PAaCCMaTPUBAEMON TEMATUKE.

4. O0beM yueOHOM THCUMITHHBI

Cemectp
Bcero 7 >
Bun yuebnoit paboTsl cemectp coMecTp
3E Axan. 4. 3E Alflaﬂ' 3E AI;aH'
Obmast TpyRoeMKoCTS 8,0 288,0 4,0 | 1440 | 4,0 | 144,0
JVCIIMTUTAHBI
Konraxruas padora - 2,2 80,8 1,3 | 480 | 09 | 320
ay/IMTOPHBIE 3aHATHUS:
[Ipaktuueckue 3ausarus (113) 2,2 80,0 1,3 48.0 0,9 32,0
CamocrosiTesibHas paboTa 4,8 172,0 2,7 96,0 2.1 76,0
KoHTakTHas caMOCTOsITeIIbHAS 0.4 0.4
paborta
C 4,8 2,7 2,1
aMOCTOSITEIPHOE U3yUCHHE 1716 95.6 76,0
pa3IeiioB TUCIUILTAHBI
Buabl koHTpOJIA:
Buo konmpona uz YII +
OKx3aMeH 1,0 36,0 - - 1,0 36,0
KonTaktHas pabora 0.4 ) 0.4
MPOMEKYTOUHAs aTTeCTalus 1,0 ’ - 1,0 ’
[ToaroToBka Kk 3K3aMeHy 35,6 - 35,6
3auer ¢
Bua nToroBoro KOHTpOJIsi: - IK3aMeH
OIIEHKOMH
Cemectp
Bcero
Bu yueGHO#M paGoTsI 1 cemectp 2 cemecTp
3E Actp.u. | 3E AfITp' 3E Af{“"
OO6mast TpyA0€MKOCTh 8 216 4 108 4 108
JVCIIMTUTAHBI
Konrakrhast pabora - 2,2 60,60 | 1,33 | 36 | 089 | 24
ay/IMTOPHBIE 3aHATHUS:
[Ipaxtuueckue 3ansatus (113) D) 60 1,33 36 0,89 24
CamocrosiTesibHAs paboTa 4,8 129,0 2,67 72,0 2,11 57,0
KoHTakTHas caMOCTOsITeIIbHAS 0.30 0.30
paborta
C 4,8 2,66 2,11
aMOCTOSTEIIPHOE U3yUCHHE 128,70 71.70 57.0
pa3eiioB TUCIUILTAHBI

Buabl koHTpOJIA:

IIpooonscenue mabauyvl




OK3aMeH 1,0 27,0 - - 1,0 27,0

KonraktHas pabora - 0.3 0.3

IIPOMEKYTOYHAs aTTecTanus 1,0 ’ - ) 1,0 ’

[ToaroroBka K sK3amMeHy 26,7 - 26,7
3auer ¢

Buja nToroBoro KOHTpoOJIS: . JK3aMeH
OLIeHKOM

AHHOTaNUA pado4yeil NPOrpaMmMbl AUCUUIIMHbBI
«Puyocopus»

1. Heab mucuuniaunbl «dunocodpus» — chopMuUpoBaTh y CTYIAEHTOB KOMIUIEKCHOE
MPEJICTAaBICHUE O POJIM M MecTe (PMIOCOPUH B CUCTEME T'yMaHUTAPHBIX, COI[MAIBHBIX H
€CTECTBEHHbIX HayK, IO3HAKOMHUTb UX C OCHOBAMHU (HIOCO(CKOro 3HaHUS, HEOOXOIUMBIMH IS
pElLIeHUs TEOPETUUECKUX U MPAKTUYECKUX 3a/1ad.

2. B pe3syabTaTe u3yyeHUus1 JUCHUILINHBI 00y4aIOLIUIICHA JOJI/KEH:

Ob6nanath cleaylIUMU KOMIETEHUUSIMU M MHAMKaTopamu ux pocTikenus: YK-1.1;
VYK-1.2; VK-1.3; VK-2.1; YK-5.1; VK-5.2; YK-5.3.

3HaTh: OCHOBHOE COJIEp’)KaHUWE TJIAaBHBIX (QHIOCOPCKUX IIKOJI U HallpaBlICHUH,
MIpEeICTaBUTENEH 3TUX WLIKOJ, CBSI3b M pa3nuuue ux (uiocopCkux HUAeH, CBA3b HCTOPUKO-
(bUI0COPCKUX KOHIEMIUNA C COBPEMEHHBIMU MPOOJIeMaMHi WHIWBHAYAIBHOW U OOIIECTBEHHON
KU3HU;

yMeTb: IIOHMMaTh U  aHaJU3UPOBATh  MHUPOBO33PEHUECKHE, COLMAJIbHBIE U
UHIUBUAyallbHble  MPOOJEMbl  COBPEMEHHOW  JKM3HU; TIPAMOTHO BECTH  JUCKYCCHIO,
aHAJIN3UPOBATh OCOOCHHOCTH MEKKYJIBTYPHOI'O B3aHUMOJCHCTBUS, OOYCIOBIEHHBIE pa3Iu4YUEM
THUYECKUX, PEJINTHO3HBIX U LIEHHOCTHBIX CHCTEM, ONHUpasCh Ha HApaOOTAaHHBIM B HMCTOPUU
¢unocopun Marepual; INPUMEHATh IMOJydeHHble (uiaocopckue 3HAHUS K PELIECHUIO
npodecCHoHANTBHBIX 33/1a4;

BJIAJIeTh: MPEACTaBICHUsAMU O (pusocopuu Kak HayKe U CUCTEME LIEHHOCTEH, ee MeCTe B
CUCTEME T'yMaHUTapHOI'O 3HAHMS; OCHOBaMHM (MIOCO(PCKOTO MBIIUIEHUS; KaTeropuaibHbIM
anmnapaToM M3y4yaeMoM JUCUUIUIMHBI, (PUI0COPCKUMU METOJAAMH aHAJIM3a PA3IMYHBIX NMPOOIeM,
HaBbIKaMU (UI0COPCKON KyIbTYpbl I BBIPAOOTKM CHCTEMHOTO, LIEJOCTHOTO B3IUIsa Ha
NEUCTBUTENBHOCTh U MECTO XMMHUH U XMMHUECKON TEXHOJIOTUU B LIEJIOCTHOW KapTUHE MUPA.

3. KPATKOE COAEP KAHUE JUCIUIIJIMHBI

Brenenue. ®unocodus, ee mMpoucxokICHUE U POJIb B OOIIIECTBE.

Paszpen 1. OcHoBHBIE (uiIocO(cKHE HIKOJIBI.

AnTtnuHas ¢uinocopus (mocoxparuku, coductel, Coxpar, [demoxpur, [lnatom,
ApUCTOTEIb, ITUHUCTUYECKU-PUMCKas (rtocodusi). OCHOBHBIE MPOOJIEMBI CPETHEBEKOBOI
¢unocopun u snoxu Bozpoxaenus. dunocopus Hosoro Bpemenu (XVII — XVIII BB.)
Wneonorus Ilpocsemenus. Hemenkas knaccuueckast ¢unocodust. Pycckas dunocodus XIX —
XX BB. OcHOBbl MapkcucTcko ¢unocopun. OCHOBHBIE HAIpPABIEHUS COBPEMEHHOM
¢dunocodpun.

Paznen 2. ®usocodckue KOHUENUUU ObITHS U O3HAHUS.

[Ipo6rnema ObiTust B uctopuu ¢uinocopun. IloHATHS MaTEpPHAIBHOTO W HUACATBHOTO.
OcHoBHble (unocockue HampaBieHUs: MaTepuaiu3M U uaeanusM. [IpuHiun riaobanbHOrO
3BOJIFOIIMOHM3MA B COBPEMEHHON HAyYHOW KapTUHE MUpA.

KoHuenuuu npoctpancTBa U BpeMeHU B UCTOPHUH (pustocoduu U HayKu.

[Ipoucxoxnenue coznanus. Posb Tpyna B mpoUCXOXKICHUH co3HaHusA. Maeanuctuueckue
U MaTepuajgucTHueckue KoHuenuuu co3HaHus. Co3nanue u Mmo3r. Co3HaTenbHOE U
6ecco3HarenbHoe. Co3HaHue U s3bIK. CO3HAHHUE U CAMOCO3HAHHE.
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Konnenmmu rHOCEONOTHM B UCTOpHM  (QHIOCO(UHU: CEHCYaIM3M, pPalMOHAIH3M,
CKENTHIIN3M, arHOCTUIIN3M, KOHIEIIHS BPOXKACHHBIX HJIEH, anpruopu3M. J{naneKTuka mo3HaHus:
YYBCTBEHHOE U panoHagbHOe. OCHOBHBIE TEOPHH NCTHHEI.

Paspnen 3. IIpodJiembl yesioBeka B puaocopuu.

Yenosek kak npeamMer guiiocodcekoro aHanusa B ucropuu guiocoduu. [Ipoucxoxnenue
YeJoBeKa: MPUPOIHBIE W COIMAIbHBIC YCIOBUS aHTPONOCONMOTeHe3a. buonormdeckoe u
COLMANBHOE B YenoBeke. VIHAWBU, WHANBHUYAIbHOCTD, TUIHOCTD.

CMbICT XKU3HU W TpeAHa3HaYeHHe 4deioBeka. JKu3Hb, cMepTh, OeccMmepTre. JBmkeHme
HEHACWJIHsI, €ro poJib B coBpeMeHHOHW ku3HH. Llemm w uenHoctn. CBoOoma BOMM H
OTBETCTBEHHOCTb JJMYHOCTH. HpaBCTBEHHBIE, pEIMTHO3HBIE, SCTETUYECKIE IEHHOCTH.

Paznen 4. ®usocodus ucTopum U od1IECTBA

YenoBek B CHUCTEME COLHAILHBIX CBs3ed. JIMuHocTh ©W  Maccel, cBoOOJa H
HeoOxomuMocTh. Pumocodusi uctopuu: (GHopMarMoOHHAS W I[UBUIN3ANMOHHAS KOHIICTIIIUH
HCTOPHYECKOTO pa3BUTHA. [IporpeccucTckue W NUKIMYECKHEe MOJENH pa3BUTHs. [ oOanbHbIE
po0OJIeMBbl COBpeMEeHHOCTH. KoHIennst yCTOWYHBOTO Pa3BUTHUS M CLIEHAPUH OyIyIIEro.

ObmectBo u ero crpykrypa. CouuanbHas, NOJUTHYECKas M JTyXOBHas cdepbl
obmectBa. Konnenuuu rocynapctsa B uctopuu ¢punocodcekoit Mpiciu. ['paxkganckoe 00111ecTBo
1 IIPaBOBOE TOCYIapCTBO.

Paspnen 5. @uiocodpckue npodaeMbl XUMHH M XUMHYECKON TEXHOJIOIMH

Hayuynoe u BHeHayuHoe 3HaHHe. CTpyKTypa HayYHOrO 3HAHHUS, €r0 METOJbl U (HOPMBI.
Hay4Hble peBOJIONMHM M CMEHA THIIOB palioHAILHOCTH. Hayka B cOBpeMEHHOM Mupe. DTHKa
HAyKW U OTBETCTBEHHOCTbH YUCHOTO.

[IpoGnema cooTHOIIEHUST Hayku M TeXHUKHA. CoUManbHBIE TOCIEACTBHS HAyYIHO-
TEXHUYECKOTO TIporpecca. ITHYECKHE M IKOJOTHYECKHE HWMIEPATHBBl Pa3BUTHS HAYKH U
TEXHUKH.

MecTo XMMHU B CHCTEME €CTECTBEHHBIX HayK. OCHOBHAs MpoOiieMa XUMUHU KaK HAYKH U
npousBojcTBa. llenn wu  3amaunm  xumudeckol  texHosorumu. Crnenupuka  XUMHKO-
TEXHOJIOTUYECKOTO 3HaHMS: (PYHJAMEHTAIbHOE U IPUKIIATHOE, IMITMPHUIECKOE U TEOPETHIECKOE.

4. O0beM yueOHOM THCHMILTHHBI

Bunpr yue6HO# paboThI 3E Akap. 4. A(;Tp'
OO0uiasi TPy10€eMKOCTb JAUCIUNIJIMHBI 5 180 135
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48,4 36,3
Jlexmyu: 0,89 32 24
[IpakTrueckue 3aHATHS: 0,44 16 12
CamocrosiTesibHas padoTa: 2,67 96 72
CaMOoCTOATETFHOE U3YUCHUE PA3/ICTIOB JUCIUTIIINHBI 2,67 96 72
Bua konTpoJsn: JK3aMeH
JK3aMeH 1 36 27
KoHTakTHas paboTa — MpoOMeXyTOYHAsI ATTECTAIs | 0,4 0,3
[ToaroroBka K 3K3aMeHy 35,6 27




AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHBI
«HcTopus (ucropusi Poccun, Bceodiasi ucropusi)»

1 Heab aucuumiInHbl — GOPMHUPOBAHUE Y CTYJACHTOB 1IETIOCTHOTO MPEACTaBICHUS 00
HCTOpUYECKOM TpouuioM Poccuu, ee Mecte BO BCEMUPHO-UCTOPUYECKOM MTPOLECCE.

2 B pe3yJsbTrare U3y4eHHs] AMCHUILIMHBI 00YYAIOIIMIACH 10JI5KEH:

Obnadams CIENyIONMMHA KOMIETEHIIUAMHA W WHIMKATOpAMHU HMX JOCTIKeHus: VK-5.1;
VK-5.2; VK-5.3.

Buame:

— OCHOBHBIE HAIPaBIIEHHUs, TPOOJIEMbI 1 METO Il HICTOPUYECKON HAYKH;

— OCHOBHBIE 3Tanbl M KIIOUYEBBIE COObITHS HCTOpuM Poccum u mupa; 0COOCHHOCTH
Pa3BUTHS POCCHHCKOTO TOCYIapCTBa, BBIAAIONIUXCS JESTENIed OTEYECTBEHHOW M BceoOmen
HCTOPHH.

Ymemo:

— COOTHOCUTH OOIIME HUCTOPUYECKHE TMPOIECChI M OTACIbHbIC (DAKTHI, BBISBIATH
CYIIIECTBEHHBIE YEPThl HCTOPUYECKHUX IMPOIECCOB, SBJICHUM H COOBITHH; aHaIU3HPOBATH
COLIMAJIbHO-3HAYUMBIE ITPOOJIEMBI;

— ¢opmMynupoBaTh M apPryMEHTHPOBAHO OTCTAaWBAaTh COOCTBEHHYIO TIO3UIIMIO TIO
pa3IUYHBIM TIPOOIeMaM UCTOPHUH.

Bnaoemy:

— TMpeAcTaBiIeHUsAMH 00 HCTOPHUU KaK Hayke, €€ MeCTe B CHCTEME T'yMaHUTapHOTO
3HAHUS;

— IIPE/ICTABJICHUSIMU 00 OCHOBHBIX dTanax B UICTOPUH YEIIOBEUECTBA U X XPOHOJIOTHUH;

— KaTeropUaIbHO-MIOHATHIHBIM anmnapaToM W3y4aeMOu JUCIUIUIAHBL;

— HaBBIKAMH aHAJIN3a UCTOPUUECKUX UCTOYHUKOB.

3 Kparkoe coaepxxanue TUCUUIIIMHBI

Paspen 1. Hcropus B cucreMe COUMAJIBHO-TYMAHMTAPHBIX HayK. OCHOBBI
MeTO0JIOTHH HCTOpUYecKoil HayKu. Oco0eHHOCTH CTAHOBJIEHHSI IOCYJAapCTBEHHOCTH B
Poccum 1o cpaBHeHHIO ¢ eBpOIeiicKMMH paHHecPeIHeBeKOBbIMHU IOCy1apCTBaMH.

Mecro ucropum B cucreMme Hayk. lIpenmer mcropmueckoi Hayku. Posb Teopumn B
no3HaHuu nporuuioro. CymHocTh, GopMbl, (GYHKIIMKA HCTOpUYECcKOoro 3HaHusA. [loHsTHe
HUCTOPUYECKOTO HCTOYHUKA, KJIacCU(UKALMS HUCTOpUYECKHX HCTOYHMKOB. Mctopus Poccum —
HEOTbEeMJIEMas 4aCTh BCEMUPHOI UCTOpUHU; 00111ee 1 0COOEHHOE B UCTOPUYECKOM Pa3BUTHUU.

Antponorene3. Heonutuueckass peBomonus. CouuanbHblii  cTpoil. Pasnoxenue
nepBoObITHOM oOmmHbL. [uBunuzauuu Jlpesnero Boctoka. ['ocynapersa antuunoctu. Hapoibl
U JpeBHeMIne rocyapcTsa Ha Tepputopun Poccun. OtHorenes cnassH. Benukoe [lepecenenue
Hapo 0B B [II-IV BB.

Tpanuuuonusle  (GOpPMbI  COLMAIBHOM OpraHU3alMyl  €BPONEHCKUX HAapoJOB B
JOTOCY/IapCTBEHHBIN IepHOoJa. BO3HMKHOBEHHE pPaHHECPEIHEBEKOBOW TI'OCYIAPCTBEHHOCTH B
EBpone.

OTHOKYJABTYPHBIE M COLMAIBHO-TIIOJIUTUYECKUE TPOLIECCHl CTAHOBJIEHUS POCCHICKOM
rocynapctBeHHocTH. Hadano poccuiickoid rocynapctBeHHOCTH. KueBckas Pyce. [lpunstue
xpuctnancrBa. Pycckne 3emmm B XII — XIII BB. MoHroso-tatapckoe Hamectsue Ha Pyceh.
DKclaHcus B 3alajiHble U CeBEpO-3ala/iHble pycckue 3eMild. Bennkoe KHSKECTBO JIMTOBCKOE U
Pycckoe rocynapctso.

MecTo cpenHEeBEKOBbs BO BCEMHpPHO-UCTOpUYecKoM mpouecce. CkiaaplBaHHE OCHOB
HallMOHAJBHBIX TocynapcTB B 3amagHoit EBpome. O6pazoBanue Poccuiickoro rocynapcrsa, ero
HUCTOPUYECKOE 3HAUCHUE.

Poccuss 8 XVI B. - XVII BB. V ucrokoB Hooro Bpemenu. OCOOEHHOCTH COCJIOBHO-
npenacraBuTenbHO MoHapxuu B EBpone um Poccuu. Hawamo XVII Beka — smoxa BceoOiero
eBporeickoro kpusuca. CHHXpOHHOCTbh KPHU3MCHBIX CUTyalUH B pa3HbIX cTpaHaX. «CMyTHOE
BpeMsi» B Poccum.



I'ene3znc kanuramusma. Ero (opmbl M COCYIIECTBOBAaHHE € JJIEMEHTaMM (eoaanus3ma.
OcoOenHocTu pa3nuyHbIXx pernoHoB EBpombl. dopmupoBanue MupoBoro peiHka. [logbem
MaHy(QaKTypHOro npou3BoAcTBa. PopMUPOBAHNE BHYTPEHHUX PHIHKOB.

I'enesuc camognepkasus B Poccun. «Bropoe m3nanue» kpenocrtHudectsa — CoOopHoe
yinoxeHue 1649 r. u ropuauueckoe opopmMiIeHHE KPenocTHOro npasa. Cexymspus3alus pyccKoi
KYJIbTYPBI.

Paspnen 2. Or HoBoro k Hoselimemy Bpemenu. Poccuiickas umnepusi B XVIII-
Hayaje XX B.

Poccniickoe rocymapctBo B XVIII Beke — Beke MOJEpPHU3ALMM M IIPOCBELICHHS.
Pedpopmbr Ilerpa | kax mepBas mONBITKA MOJIEPHMU3ALMHM CTpaHbl, €€ OCOOEHHOCTH.
®opmupoBanue Poccuiickoit umnepun. OCHOBHBIE HAINpaBICHUS «EBPOIEU3ALMU» CTPAHBI.
DBOJIIOIHS COIMANBHONU CTPYKTYpHI obmecTBa. JlanpHelee pacmmpenue rpanul] Poccuiickoi
UMIIEPUH.

Uneituble u couuanbHO-noguTHueckue uUcToku IIpocBemenus. OCHOBHbBIE YepThI
IIPOCBETUTENBCKOM HJICOJIOTHH: YEJIOBEK M TOCYAapCTBO, «ECTECTBEHHOE MpaBo», 3THUKa. Maes
mporpecca Kak TOCIHOJCTBYIONIEE TEUEHHE B OOIIECTBEHHOW MbICIH. Poccusi B 3moxy
npocaelieHHoro adbcomotusma. Poccust u EBpona B XVIII Beke. M3meHeHMs B MEKyHApOIHOM
1osoxxeHnu Poccniickoil uMnepuu.

Poccus B XIX cronerun. Ilpombinuienssiii nepesopot B EBpone u Poccuu: oOmiee u
ocobenHoe. Baxknelinue ycnosus nepexoja Poccun k mHAycTpuasibHOMY OOIIECTBY — pellIeHHE
KpPECThSIHCKOTO BOIIpoca U OTpaHHyYEHUE camo/Jiep>KaBHUs. JnurenbHOCTD,
HEIOCJIEJ0BATEIbHOCTD, IMKJIIMYHOCTD Tpoliecca Oyp:kya3Horo pegopmupoBanusi. EBpomneiickast
peBomtonust 1848—1849 rr. Utoru, 3HaueHNe, HICTOPUIECKUE TTOCIICICTBHSL.

Ponb cyObexkTuBHOTO (akTopa B IpeojojeHun oTcraBaHus. Pedopmbr XIX Beka, ux
sHayenre. OOmecTBeHHbIe ABMKEHNS B XX Beke.

Poccuss u mup Ha pyOexe BEKOB: HEPAaBHOMEPHOCTh U MPOTHUBOPEUMBOCTH PA3BUTHS.
OO11ue UTOru poccUiicKoi MoiepHU3aluK K Hadany XX Beka.

CootHomenue nonutuueckux cui B Poccum B Hauane XX Beka. Hapacranue kpusuca
camozepkaBus. llepBas poccuiickast pepoornms. OOpa3oBaHHE TMOJUTHYECKUX TAPTHIA.
l'ocynapcTBenHas nqyma Hadana XX BeKa Kak IEPBBIA ONBIT POCCHMCKOTO NapiiaMeHTapu3Ma.
CronbimuHckas arpapHas pedopma. [lepBas mupoBas BoiiHa u ywyactue B Hed Poccum.
®eBpanbckas peBoitonust 1917r. 1 KopeHHbIE U3MEHEHUS B OJUTUYECKON KU3HU CTPAHBL.

Pazgen 3. BcemupHo-ucropuuyeckuii mnpoumecc M XX Bek. OT cOBeTcKoro
rocyapcraa k coppemenHoi Poccun.

dopmupoBaHue M CYIHOCTb coBeTckoro crpos (1917-1991rr.). Mapkcusm  kak
UJIE0JIOTHYECKasi OCHOBA PEBOJIIOLIMOHHBIX IpeoOpa3zoBaHuil U poccuiickue peanuu. [loaroroka
u nobdena OxkTa0pbckoro BoopykeHHoro Boccranusi B Ilerporpane. II Bcepoccuiickuit cbesp
CoBeToB M €ro pemeHus. OKOHOMHMYECKas U COLMajbHAas TOJUTHKA OOJIbIIEBUKOB.
I'paxnanckas BoitHa 1 uHOcTpaHHas uHTepBeHUus. Cynp0Oa u 3Hauenue HOIla. VrBepxkaenue
oJHOMapTUitHON monuTudeckor cucrteMbl. ObpazoBanne CCCP. Ilonutmyeckas OopbbOa B
naprun u rocynapcrse. CCCP B ronel mepBbix natuieTok (konen 20-x rr. — 30-e rr.).
dopmupoBaHue pexkuMa JU4HOM Biactu CTajliHA U KOMaHAHO-aJIMUHUCTPATUBHON CUCTEMBbI
ynpasieHus: rocynapctBoM. Totamurapusm B EBponie u CCCP: oGmiee u ocoOennoe. Baenrnss
nonutuka CCCP B 20-30-e¢ rr. desrensHocTh Komunrtepua. CCCP Bo BTOpoit MHpPOBOH U
Benukoit OteuectBenHoi BoitHe. Pemraromumii Bkiag Coserckoro Coro3a B pa3rpom ¢amimusma.

H3MeHeHrne COOTHOLIECHUSI CUJI B MUPE TTOCJIE BTOPOl MUPOBOM BOMHBI. Havano «xosionHou
BoUHBY. «JlokTpuna Tpymdsna» u «llman Mapmannay. @opMupoBaHre OUIIOJSIPHOTO MHUPA.
B3aumooTHoIEeHUs co cTpaHaMu «HapoJHoU aeMokpaTun». Co3ganue CoBeTa SKOHOMUYECKOM
B3aumorniomomu. Koudnukr ¢ FOrocmaueit. Opranuzamust CeBepoaTIaHTHUYECKOTO JIOTOBOpa
(HATO). Co3panue Opranuzauuu Bapmasckoro norosopa. Boitha B Kopee. Tpyanoctu
nocieBoeHHoro pasutus CCCP. VYkectoueHHe MOIUTUYECKOTO PEXHMA U HJEOJOTHYECKOrO



koHTpoJs. llombiTku oOHOBiIEHMs «rocynapcTBeHHOro conuanusmay. XX cwve3n KIICC u
ocyxaeHue KynbTa InaHocTu Cranuna. «OTTenens» B TyXOBHOU cdepe.

DOkoHomuueckue pedopmMbl cepeauHbl 60-X ToJl0B, HPUYUHBI KX HE3aBEPILIEHHOCTH.
«l"ocynapctBo OnaromenctBusi». IV u V Pecnybnuka Bo @pannuu. O6pazoBanue u Pa3sutue
OPI'. «OkoHomuueckoe uyno» fAnonuu. Pacnmaa xonoHuanibHOM cuctembl. HeokoHcepBaTu3M
Benuko6puranuu. Peitronomuka B CIIA.

Hapacranue kpusucHbIX siBIIeHUH B coBeTCKOM oOmiectBe B 70-¢ — cepenune 80-X roJoB.
Hogas Konctutyuus CCCP. Konuenuus «pa3uroro conpanusma». Baemnss nonuruka CCCP
B KoHIIe 60-X Hayane 80-X IT.: OT pa3psiAKU K 000CTPEHUIO MEKTyHAPOIHOW 0OCTAaHOBKH.

«IlepecTpoiika»: CyIIHOCTb, 1I€JH, 3a/1a41, OCHOBHBIE 3Tanbl, pe3yinbrarsl. Pacmag CCCP.
O6pazosanue CHI'.

CraHoBieHHEe HOBOM poccuiickoi rocynapctBeHHocTH (¢ 1991- mo Hacrosimiee Bpemsi).
JlubepanbHass KOHLENIUS POCCUHCKUX pedopM: Tepexo]l K PbIHKY, (opMUpoBaHUE
rpaXkJaHCcKoro ooOuiecTBa U MIpaBoBoro rocyaapcrBa. «lllokoBas Tepamus» SKOHOMHYECKUX
pebopm B Hadame 90-x TrTomoB. Koucturymmsi Poccuiickoit  ®enmeparuun  1993r.
MexHauunoHanbHble oTHoLIeHUs. [lonutuyeckue maptuu U oOIlIecTBEHHbIE ABMXKeHUS Poccun
Ha CcoBpeMeHHOM oJtamne. Poccus Ha nyrtu MonaepHusauuu. Poccus B cucteme MHUPOBOit
SKOHOMMKHU U MEXAYHApOIHbIX CBsi3ei. HOBbIE reonosmTHYEeCKOe peaiud B MUPE U UX BIIMSHUE
Ha BHEIIHIO NMONUTHKY Poccuiickoit denepannu.

4 O0beM yueOHOM TMCUMIINHBI.

. O0beM IMCUMIINHBI
Bua yueOHo# padoThbl el

3E Akan. 4. | Acrtp.u.

O01mas TpyA0eMKOCTh JUCHMIJIMHbBI 4 144 108
KonrakTHasi paboTa — ayIMTOPHBIE 3aHATHS: 1,3 48 36
B TOM 4HcJje B opMe NPAKTHYeCKOil OAT0TOBKH - - -
Jlexinm 0,9 32 24
B TOM 4ucJe B (popMe NPaKTUYECKOH MOATOTOBKH - - -
[TpaxTueckue 3anstus (113) 0,4 16 12
B TOM 4ucJie B popme NpaKTUYECKOH MOATOTOBKH - - -
CamocrosiTesbHasi paboTa 1,7 60 45

KonTakTHas camocrositenbHas padboTa

1,7
CaMOCTOSTEIbHOE N3YUEHHUE PA3/IETIO0B AUCHUIIIMHbI 60 45
Buja kouTpoJs:
JK3aMeH 1 36 27
KonTakTHas paboTa — mpoMeXyTo4Hast aTTeCTaIus 1 0,4 0,3
IToaroroBka K 3K3aMeHy. 35,6 26,7
Buja nToroBoro KOHTpoJIsi: JK3aMeH
AHHOTanus padoyeil MporpaMMbl AU CHUIJIHHBI
«@u3nveckast KyJbTypa H CIIOPT»
1 Heap pucuumiuHbl — (HOPMHUPOBAHME MHUPOBO33PEHUS U KYJIbTYPbl JIMYHOCTH,
IpaXxJaHCKOM MO3ULIUH, HPaBCTBEHHBIX KayecTB, YyBCTBa OTBETCTBEHHOCTH,

CaMOCTOSITEIBHOCTH B IPUHATUU PEIICHUH, CIOCOOHOCTH MCIIOIb30BaTh Pa3HOOOpa3HbIe (POPMBI
(bu3nyecKoi KyJabTyphl, CIIOPTa U Typu3Ma Uil COXPaHEHUsS] M YKPEIUIEHUSI CBOETrO 3/I0pOBbs U
3/10pOBbsI CBOMX OJIM3KUX B MOBCEHEBHOM KU3HU U MPOPECCUOHATBHON AEITEIbHOCTH.

2 B pe3yabraTe H3y4eHHUs] JUCHUILIUHBI 00YUAIOLIUIICA 10JI7KEH:

Obaaoams cleqyOIUMU KOMIETEHIMSIMA U UHIAUKATOPAMU UX JOCTHKEHUS:

VK-7.1; VK-7.2; VK-7.3; VK-7.4

3nams:

- HAyYHO-TPAKTUYECKUE OCHOBBI (PU3NYECKOM KyJIBTYpPhI M 3J0POBOro 00pa3a >KU3HHU;
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- BIMSHHME O3JOPOBHUTENBHBIX CHUCTEM (U3NYECKOrO BOCIUTAHUS Ha YKpEIUIEHHE
310pOBbsI, TPODUIAKTUKY NPOPECCUOHANBHBIX 3a001€BaHUM U BPEAHBIX IPUBBIYEK;

- crmocoObl  KOHTPOJST M OLEHKM  (PU3WYECKOTOo  pa3BUTUA U (UBNYECKOU
MIOATOTOBJIEHHOCTH;

- IpaBWJia U CIOCOOB! IJIAHUPOBAHUS WHAUBUAYAIbHBIX 3aHATHI Pa3IMYHOU LIEJIEBOM
HaIpPaBJIEHHOCTH;

- UCTOpHIO (U3UYECKON KYyJIbTYPBl U CIOPTA, IPEACTABICHUE O 3HAYUMBIX CIHOPTUBHBIX
COOBITHSIX HE TOJIBKO CBOEW CTpaHbl, HO M MHUPOBOTO YpPOBHS, Ba)KHEHIIME NOCTHKEHHUS B
obJacTu cropra;

- cnoptuBHble Tpaguuuun PXTY wum. .M. MeHneneeBa, MOMHUTh O TOJABUTAX
CIIOPTCMEHOB B roJibl Benukoit oreyectBeHHON BoiHbI 1941-1945 rr.

Ymemn:

- TOJIEpKUBATh JOJDKHBIM YpOBEHb (PM3UUYECKONW MOArOTOBIEHHOCTH JJIsi 00eCHeUeHUs
MTOJTHOLIEHHOM COIMAIbHOM M MPO(eCCHOHATBHOM e TEIbHOCTH;

- HCIIOJIb30BaThb OCHOBBI  (PU3MYECKOW KyJAbTYpbl [UIsI OCO3HAaHHOIO BbIOOpa
3/10pOBbecOEpEeraronX TEXHOJOTUN € YYETOM BHEIIHMX M BHYTPEHHUX YCIOBHMH peanu3aluu
pohecCHOHANTBHOM IEATETLHOCTH;

- CaMOCTOSTEIbHO 3aHUMAThCA (PU3MUECKOM KyJIbTYpOU U CIIOPTOM;

- OCYILIECTBJISITH CAMOKOHTPOJIb 32 COCTOSIHUEM CBOEI0 OpraHu3Ma M coOII01aTh MpaBuia
TUTHEHBl U TEXHUKH 0€30M1aCHOCTH.

Braoemy:

- CpeicTBaMHU u MeTOo/1aMu YKpeIIeHus 3/10pOBbS, (uznueckoro
CaMOCOBEPILIEHCTBOBAHMUS;

- JIOJKHBIM YpOBHEM (PU3WYECKOU MOIATOTOBICHHOCTH, JJISi 00ECTICUCHHsI TIOJIHOIIEHHOM
COLIMANILHOM U NTPO(EeCCUOHATIBHOM JeSTEIbHOCTH.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Pasoen 1. llpenmer ®usnueckas Kynprypa u cnopt. Mcropust ®KuC

1.1. IPEAMET ®U3NYECKAA KYJIbTYPA U CIIOPT. 3agaun 1 MeCTO AMCITATIIIAHBI
B TMOATOTOBKE OakamaBpa. Opranuzanus y4deOHOTO TMpolecca B paMKaxX JICUCTBYIOIIEH
peiTHHroBOM cuctemMbl. TpeboBaHUs K 3a4ETy.

1.2. UCTOPUA CIIOPTA. [IlpoucxoxaeHue (U3MUECKUX  YOPaXHEHUH W HIp.
Hpeuue omumnuansl. Onumnuiickoe BuxkeHue. CrHopTHBHbIE OOLIECTBA:  UCTOPHS
(GU3KYIBTYPHO-CIIOPTUBHBIX OOIIECTBEHHbIX oOpranuzanuil. CrnoprcMeHbl B rojabl Benukoit
OTE4YECTBEHHOU BOMHBI.

Paszoen 2. OcHoBbI 310poBOTr0 00pa3a KU3HU

2.1. BPAUEBHBIM KOHTPOJIb M CAMOKOHTPOJIb HA 3AHITHUIX
OU3NYECKOU KYJIbTYPOU 1 CIIOPTOM.

BpaueOHblIit KOHTPOJIBL U BpaueOHOE OCBUJIETENIbCTBOBaHKE. [lenarornueckuii KOHTPOJIb.
CaMOKOHTpOJIb: €ro OCHOBHBIE METOJbI, INOKa3aTelnHu, KpuUTepuu H oueHku. lIpodunaxTtika
cropTuBHOro TpaBmaTu3Ma. OCHOBHbIE BHJBI TPaBM Yy pa3HbIX crneuuanuzauui. OxazaHue
MIEPBOI MOMOIIM JJISl CTYIEHTOB BY30B XUMHKO-TEXHOJIOTMUECKOTO TPOdUIIs.

2.2. TUTMEHWYECKOE OBECIHEYEHUE 3AHSATUU O3JIOPOBUTEJIbHOU
OUBNYECKOM KYJIbTYPOW. I'uriiena (pu3uueckoro BOCIMTAHMS M CIOPTa. PeKuM mUTaHus
IpH 3aHATUIX U3nUYecKoil KylnbTypoil u cnoptoM. ConuanbHas rurruera. ConuanbHO-0MacHbIe
00J1€3HU ¥ MepbI MPOPUIAKTUKH.

Paszoen 3. buonornyeckue 0CHOBBI (PU3NUECKON KYJIBTYphI U CIIOPTa

3.1. BUOJIOTMYECKUE OCHOBbI ®U3WYECKOW KVYJIbTYPBI U CIIOPTA.
OpranusM yenoBeKa Kak €[uHas caMmopa3BUBarollascs Ouojormyeckas cucrema. dusmyeckoe
pa3BUTHE 4YelloBeKa. JlBurartenbHas aKTUBHOCTh W €€ BIUSHUE Ha YCTOMYMBOCTH, U
a/JlanTalliOHHbIE BO3MOKHOCTH 4YEJIOBEKa K YMCTBEHHbIM M (U3MYECKUM Harpyskam Ipu
Pa3JINYHBIX BO3ICUCTBUSAX BHEIIHEN CPE/IBI.

3.2. OBPA3 XW3HU W EI0 OTPAXEHUE B IIPO®ECCHUOHAJILHOU
JNEATEJIBHOCTU. 3popoBbe denmoBeKka Kak IIEHHOCTh. 3J0POBBIA 00pa3 »KWU3HH U €ro
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coctapisomue. Ponb ¥ BO3MOXKHOCTU (PU3MYECKOW KyJIbTYyphl B OOECHEUEHUHU 310POBBSL.
ConuanbHbIN XapakTep NOCIEACTBHUH 7S 30POBbsI OT YIOTPEOJIEHUS HAPKOTUYECKUX CPEJICTB U
Apyrux ncuxoakTuBHbIX BemiecTB (ITAB), nonunra u numeBbix 100aBOK B CIIOPTE, aJIKOTOJIS U
TabakoKypeHus. JJONMHI Kak MCKYCCTBEHHOE NOBBbIIIEHHE (U3MUYECKON paboTOCOCOOHOCTH U
€ro OTpULATENIbHBIE [TOCIIECTBUSI.

Pasoen 4. IlpodeccrnonanbHO-IpUKIagHas pu3ndecKast KyJabTypa U CIOpT

4.1. OBLIAA OUBNYECKAA U CITOPTHUBHASA ITOAI'OTOBKA CTYAEHTOB B
OBPA30OBATEJIbHOM ITPOLECCE. Metoauueckue NpUHUUIBI (U3NYECKOTO BOCHUTAHMUS.
OcHoBBl M 3Tanbl 00ydeHus IBUKEHUSAM. Pa3Butue Qusnueckux kadectB. PopMupoBaHue
NICUXUYECKUX KayecTB B Ipolecce @u3nyeckoro BocnuTaHus. CHOpPTUBHAs MOATOTOBKA.
CtpyKkTypa MOATOTOBICHHOCTH CIIOPTCMEHA. MacCOBBIN CIIOPT M CHOPT BBICIIUX JOCTHXKCHHM,
ux 1enu u 3agaun. CriopTUBHBIE COPEBHOBAHMS KaK CPEJICTBO U METOJ OOIIeH U CreluaaibHON
(bu3nuecKoi NOAroTOBKU CTYACHTOB.

42. OUNYECKAS KVJIbTYPA U CIHOPT B IPO®ECCUOHAJILHON
JNEATEJIBHOCTU BAKAJIABPA. Jluunas u CcONMAIBHO-3KOHOMHYECKas HEOOXOIMMOCTh
ncuxo(u3nueckon MOAroToBKU yesoBeka K Tpyay. Mecrto IIII®II B cucreme moAroToBKH
Oyaymero  cneumanucra. IlpousBoicTBeHHas — ¢u3uueckas  KyJbTypa U CHOPT.
[IpousBoacTBenHas rumuactuka. OcobeHHOCTH BBIOOpa (hOpM, METOZOB U CPEICTB (HU3UIECKOM
KyIbTYpbl W cHopTa B pabouyee u cBOOOJHOE Bpemsi choenuanuctoB. [Ipoduiakruka
npodeccuoHaIbHBIX ~ 3a00JieBaHUN  cpeAcTBaMM  (PU3MYECKOW  KyJIbTyppl H  CHOpTA.
JloTIOJTHUTEIFHBIE CPEJICTBA TOBBIMIEHUS OOMIEH M MPOQPECCHOHAIBHONW PabOTOCIIOCOOHOCTH.
Brnussane WHOIWBHUIYyaTbHBIX OCOOCHHOCTEH M CAaMOCTOATENBHBIX 3aHATHA  (U3HYECKOM
KYJIbTYPOH U CLIOPTOM Ha OPTaHU3M.

4 O0beM yueOHOM TMCHUITHHBI

Cemectp
Bcero
Bunpr yue6HO# paboThI I cemectp 4 cemectp
3E Axkan. 3E Axkan. 3E Axkan.
q. q. q.
O611ast TpPyA0E€MKOCTh AUCHUIIIINHBI IO 2 72 1 36 1 36
y4eOHOMY TUTaHY
KonrakTHasi paboTa — ayIuTOpPHBIE 2 72 1 36 1 36
3aHATHS:
Jlexmmm (JIek) 0,2 8 0,1 4 0,1 4
[TpaxTnueckue 3anstus (113) 1,8 64 0,9 32 0,9 32
Buja nToroBoro KOHTpoJIs: 3auer 3auer
Beero CemecTtp
Bunpr yue6HO# paboThI I cemectp 4 cemectp
3E Actp. 3E Actp. 3E Actp.
q. q. q.
OO611ast TpyA0€MKOCTh AUCUUILIUHBI IO 2 54 1 27 1 27
y4eOHOMY TUTaHY
KonrakTHasi paboTa — ayIuTOpPHBIE 2 54 1 27 1 27
3aHATHS:
Jlexmmm (JIex) 0,2 6 0,1 3 0,1 3
[Tpaktueckue 3anstus (113) 1,8 48 0,9 24 0,9 24
Buja nToroBoro KOHTpoJIs: 3aver 3aver
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AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHBI
«OCHOBBI 3JKOHOMMKH H yIIPABJICHUS NPOU3BOJICTBOM»

1 Heap AUCHMIVIMHBI — TIOJYyYEHME CHUCTEMbl 3HAaHUH 00 SKOHOMHYECKHX
3aKOHOMEPHOCTSX  (PYHKIIMOHUPOBAHUSA  IPOMBIILJIEHHOIO  IMPOU3BOJACTBA B  CHCTEME
HAIlMOHAJILHOM SKOHOMHMKH, (OPMUPOBAHHE HKOHOMUYECKOTO MBIIIJICHUS U HMCIOJIb30BaHUE
ITOJTYYEHHBIX 3HAHUH B IIPAKTHUYECKOU JEATEIbHOCTH.

2 B pe3yJsbTrare U3y4eHHs] AMCHUILIMHBI 00YYAOIIMIACS JOJIKEeH:

Obnadams CIETYIONUMA KOMIIETECHIIUSMA U MHIUKATOPaMH UX TOCTHKCHHUS:

VK-2.2; VK-9.1; VK-9.2; VK-9.3; OIIK-2.1; OIIK-2.3; OIIK-2.5; OIIK-5.1;, OIIK-5.2;
OIIK-7.2

Buame:

- OCHOBBI ’KOHOMHUYECKOH KyJIbTYpPHI, B TOM YHCJI€ (PHHAHCOBOW rPaMOTHOCTH;

- OCHOBHBIE KaTE€rOpHH U 3aKOHBI 5KOHOMHKH;

- OCHOBBI KOHOMHYECKOW [EATEIHHOCTH MPEANPUSTHSL, €r0 CTPYKTYpPY U OTPACIICBYIO
cnenuuKy; KIacCHPUKAIIUIO MTPEANPHUSATHI 110 TIPaBOBOMY CTaTyCy,

- COICpKAHUE ATAOB  pa3padOTKU  OMEPATUBHBIX IUIAHOB  PabOThl  MEPBUYHBIX
MIPOU3BO/ICTBEHHBIX TIOIpa3ICIICHUH.

Ymemo:

- WCIIOJIb30BaTh 3HAHUS OCHOB AKOHOMUKH MPU NMPUHATHH OOOCHOBAHHBIX PEIICHHUA B
Pa3IUYHBIX 00JIACTSX ACATEIHHOCTH;

- UCTIOJIb30BaTh 3HAHUSI OCHOB SKOHOMUKH MPHU PEIICHUH MPOU3BOICTBCHHBIX 33]1a4;

- OCHOBAMH XO3SMCTBEHHOTO M IKOJIOTMYECKOTO TPaBa;

- IPOBOJUTH TEXHUKO-3KOHOMHYECKHUI aHAIN3 WHKECHEPHBIX PEIICHUM.

Bnaoemw:

- HaBBIKAMH BBIOOpa PKOHOMHUYECKH OOOCHOBAHHBIX PEIICHUM B Pa3IMYHBIX OOJIACTIX
JKU3HENEATENLHOCTH,

- MeToJaMHu pa3pabOTKH MPOM3BOJACTBEHHBIX NPOrpaMM U IUIAHOBBIX 3aJaHUM IS
MIEPBUYHBIX POU3BOJICTBEHHBIX MO IPa3/ICICHUI;

- HaBBIKAMHU BBIOOpA SKOHOMHUYECKH OOOCHOBAHHBIX PEIICHUH C y4ETOM HMEIOITXCS
OTpaHUYECHU.

3 Kparkoe coaepxxanue TUCUUIIIMHBI

Paspnen 1. Beegenne. OCHOBBI pbIHOYHOM IKOHOMHUKHU

Tewma 1: DOxoHOMUYECKHE MOTPEOHOCTH, Osiara U pecypchl. DKOHOMHUYECKHE CUCTEMBI U
ux  cymHocTb.  OOmIeCTBEHHOE  MPOU3BOACTBO M OKOHOMHUYECKHE  OTHOLICHHS.
[IpousBocTBEHHBIE  BO3MOXXHOCTH  OOIECTBA H  DKOHOMHUYECKHMU  BbIOOp.  KpuBas
MIPOM3BOJICTBEHHBIX BO3MOKHOCTEH. 3aKOH YObIBaroOIIeW MpenenbHOW MOJe3HOCTH. Tumsl u
MOJENU HKOHOMUYECKUX CHUCTEM. OJEMEHT 53KOHOMUYECKOW cHucTeMbl. TpaaulnoHHAas
sKOHOMMUecKas cuctema. CoOCTBEHHOCTh: (POPMBI M IYTH UX IpeoOpa3oBaHUsl.

Tewma 2: PoiHOUYHBINA MeXaHU3M crpoca U npeanokeHus. CoBeplleHHas U HECOBEPIICHHAs
KOHKYpeHUIMU. ToBapHbIM (PBIHOYHBIN) THUN OOLIECTBEHHOTO Mpou3BoAcTBa. CyYIIHOCTH U
YCIIOBUSL BO3HUKHOBEHHS PbIHKA. BUIbI pHIHKOB U UX CTpyKTypa. OyHKIMH pbIHKA. ToBap u €ro
cBoiictBa. Cripoc U npeuioxKeHre Ha pbiHKe. [IOHATHE «3TaCTUYHOCTEY. DIACTUYHOCTH CIIpOca
U TpeIoKEeHUs, ToueyHas U jyroBass. CoBeplleHHas M HECOBEPILIECHHAs KOHKYPEHIIMH.
Mounononus. Makcumuzanus npuOblid MOHONIOJUCTOM. OJUromnous.

Tema 3: [loHsiTHE HAUMOHAIBHOW OSKOHOMHUKH, OCHOBHBIE MaKpOIKOHOMHYECKHE
nokaszarenu. IIOHATHUS COBOKYIHOIO CIpoOca W COBOKYIHOTO MpenoeHHs, (aKTopsbl,
BIMSIONINE Ha WX u3MeHeHus. [loTpeOneHuss u cOepekeHus. IKOHOMUUYECKHN KpyrooOopoT.
[IpousBoacTBo, 0OMeH u pacnupeneneHue. [lorpebnenue, coepexeHne, HHBECTUIIMN TOBAPOB U

YCIIYT.
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Tewma 4: ®unancoBas cucreMa U (prHaHCOBasi MOJUTUKA oOuiecTBa. ['ocynapcTBEHHBII
OIODKET M rOCyIapCTBEHHBIN noJT. Hamoru u HasloroBasi cucrema.

Pa3nes 2. JkoHOMHUYeCKHe OCHOBBI YIIPABJIEHHUSI IPOU3BOICTBOM

Tema 5: [lpennpusarue kak CyOBEKT PHIHOYHOTO XO3SMCTBA. DKOHOMHUYECKUE 3aKOHBI U
OCOOCHHOCTM HUX IMposABJIEHUS Ha mnpeanpusatud. Ponp cnenpanucra XUMHUYECKON
npoMmblnieHHoctu. Ilpennpusitue B cucreMe pblHOYHOM 3KoHOMHKHU. Ilpenmpustue — Kak
CyOBEKT ©  OOBEKT TMPEINPUHUMATEIHLCKOW  JCATEIBHOCTH. 3aKOHOJATeNbHas  0aza
MpeaNPUHUMATENbCKON edaTenbHocTU. HopMmaTHBHO-IIpaBOBbIE aKThI, PErJaMEHTHPYIOIINE
NeSTeNbHOCTh npennpusaTus. OpraHu3alMOHHO-TIPABOBbIE (OPMBI  MPEANPUHUMATEIBCKOM
NEeSITeIbHOCTH U KPUTEPUU UX BbIOOpa. POpMbI COOCTBEHHOCTH. BHEIIHSISI 1 BHYTPEHHSISI cpesia
MPEANPUATHS.

Tewma 6: MatepuanbHo-TexHudeckass 0a3a mnpousBojacTBa. CblpbeBass U TOIUIMBHO-
sHepreTuyeckas 0aza XUMHUYECKMX MNpou3BOACTB. IIpom3BoiacTBeHHass mporpamma U
MIPOM3BOJICTBEHHAs! MOIHOCTh IpeanpusiTus. KauecTBO U KOHKYPEHTOCIOCOOHOCTh MPOIYKIIUH.
DOKOHOMHYECKOE€  OO0OCHOBaHME BbIOOpa ChIphA W  TOIUIMBA.  PecypcocOepexeHue.
AnbTepHaTHUBHBIE HCTOUHUK ChIpbs U SHeprun. Opranusanus CKJIaJacKoro Xo3sucTaa.

Tema 7: MaTeprabHO-TEXHUYECKUE pecypcesl MPEAIPHUATHS. OcHoBHbIE
IIPOM3BOJICTBEHHBIE (POH]IBI XUMUYECKUX MPEANPUATUN: TOHATUE, KIaCCU(PUKAIUSA U CTPYKTYpA.
[lonsiTie U CTpyKTypa OCHOBHBIX cpeAcTB. OILIEHKa OCHOBHBIX CpPEICTB. MeToAbl OLIEHKH
OCHOBHBIX QoHJ0B. [lokazaTenu ucrnonb30BaHUsI OCHOBHBIX MTPOU3BOJCTBEHHBIX (hoHm0B. M3HOC
U aMopTH3alus OCHOBHBIX (oHI0B. OneHka 3((EKTUBHOCTH HCIOIb30BAaHUS OCHOBHBIX
MIPOM3BOJICTBEHHBIX (POHIO0B. BoCmpon3BoACTBO OCHOBHBIX cpelncTB. OOOpOTHBIE CpeAcTBa
MPENNPUATHS: TIOHATUE, COCTaB U CTpyKTypa. Mctounuku dpopmupoBanus 000pOTHBIX CPEACTB.
O6opaunBaeMOCTh  OOOPOTHBIX CpeACTB. MarepuaibHble 3amacbl Ha  IPEIIPUSTHH.
Ompenenenue MOTPEOHOCTH B 0OOPOTHBIX CPEICTBAX.

Tema 8: TpynoBsle pecypcsl npennpusatvsd. llepcoHan npeanpusaTus U €ro CTpyKTypa.
OCHOBBI OpraHu3alMM Tpyaa Ha HNpeanpusaTHu. J(PPEeKTUBHOCTh MCHOJB30BaHUS IEpCcoHala U
pabouero BpemeHu. [IpomsBoauTensHOCTh Tpyda W ormiara Tpyna. Opranuzamus 3apaboTHOM
wiatbl Ha npeanpusTui. CoctaB M CTPYKTypa MPOMBIIIJIEHHO-IPOU3BOACTBEHHOIO M€pCOHAA.
[Ipou3BOIUTENBHOCTH TPYyZa: MOHATHUE, MIOKA3aTEIU U METOJbl u3MepeHus. uauBuayansHas u
oOliecTBEeHHasl ~ MPOU3BOJAUTENBHOCTh  Tpyna. PesepBl U (akTopbl  IMOBBILIECHUS
MIPOU3BOIUTENBHOCTH Tpyaa. DOpMbl, CHCTEMBI M pa3Mep OIUIAThl TPYyAa HA MPEANPUATHH.

Paspnen 3. TexHUKO-9KOHOMHUYECKHMI AHAJIM3 HH/KCHEPHBIX pelleHUH

Tema 9: Jloxoasl 1 pacXxopl Ha IPOU3BOACTBO, ¥ PEATU3ALNIO TPOAYKIIUH IPEIITPUATHSA.
W3nepxku mpoW3BOACTBA TMPOAYKIHH (Ce0ECTOMMOCTH), NPHOBUIb, PEHTAOETBHOCTD |
ueHooOpazoBanue. IlonsTue 3arpaTsl Ha MNPOU3BOACTBO M pealM3aLUI0  IPOAYKLUU
(cebectoumocts). Buasl u 3Hauenue kiaccuukauuu 3arpar. CTpykTypa 3arparT Ha
MIPOM3BOJICTBO M peaM3alMi0 NPOAYKUUU. TEeXHHKO-d3KOHOMUYECKUN aHajIu3 HHKEHEPHbIX
pemenuit. OCOOEGHHOCTH pacyeTa 3aTpaT Ha MPOM3BOJACTBO M PEATH3ALUI0 MPOAYKIHH B
KOMILJIEKCHBIX Tpou3BojcTBaXx. OCHOBHbIE IyTH CHIKEHUS 3aTpaT Ha IIPOU3BOJCTBO
nponykuuu. Jloxonsl npeanpusitus. [lonstue npuObu M A0XoJda MPENNpPHUSITHS, METOAbl UX
pacuera. PentaOenbHOCTh, €€ BUIbl U MeTOAbl pacyera. IlyTm mnoBbllieHUs OpUObUIM U
peHTa0enbHOCTH Ha IPEIIPUITUSX.

Tewma 10: LlenooOpa3zoBanue u 1ieHOBas moiuTuka. lleHa Ha MPOAYKUMIO M HPHUHLIMIIBI
neHooOpaszoBanus. Bunel neH. CTpykTypa LeHbl, cucTema 1ieH. B3auMoCBsI3U 1IeH U U3JIepiKEK.
IlenoBas nonutHka. PazpaboTka 11IeHOBOM CTpaTeruu.

Tema 11: ®uHAHCOBO-KpEIUTHBIE OTHOILIECHUSA NpEANPUITHI 51 cucrema
Hanoroo6noxxkenus. llonarue, coctaB u CTpykTypa (uHaHCcOB mnpeanpuatus. I[lpuHuumns
Hajoroo6soxxenusa. Hanorum u miartexu, ycTaHOBJIEHHbIE 3aKOHOJATENIbCTBOM: BU[bI, CTaBKH,
00BEKThI HaJIOTOO0JIOKEHUSI U CPOKHU YILJIAThl HAJIora B OKOJIKET.

4 O0beM yueOHOM TMCHUILTHHBI
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O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axax | Actp.
3E
4. 4.
O01mas Tpya10eMKOCTh JUCHMIIJIMHbBI 3 108 81
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHUSA: 0,89 32 24
Jlexinmu 0,44 16 12
[TpaxTueckue 3anstus (113) 0,44 16 12
Jlaboparopusie paboTsi (JIP) - - -
CamocrosiTesibHasi paboTa 2,11 76 57
KoHnTakTHas camocrositenbHas pabota 0,4 0,3
2,11
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETIO0B AUCHUIIIMHbI 73,6 56,7
Bua konTpoJs: 3a4er c onleHKOM

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHBI
«MaTeMaTHKa»

1. Heab AuCHMIUIMHBI - (OPMHUPOBAHHE Yy CTYIEHTOB CHUCTEMbl OCHOBHBIX IOHSTHH,
UCIOJIb3YEMBIX JJIi MOCTPOEHUS BaKHEUIIMX MaTeMaTHYeCKUX MOJeNIedl U MaTeMaTU4eCKUX
METO/I0B JJIsl ONMCAHUS PA3IMYHBIX XUMUKO-TEXHOJIOTUYECKUX MTPOLIECCOB.

2. B pe3yabTaTe u3yyeHUs] TUCHUILIMHBI 00yYaIOLIUICA J0JI/KEeH:

Obnadams CIeyONMMA KOMIIETESHITUSIMA U UHIUKATOPaAMU UX TIOCTHIKCHUS:

OIIK-1.1, OIIK-1.2, OIIK-3.1.

3HaTh:

— OCHOBbI Ju(p(depeHINATBHOTO U HMHTErPajJbHOIO HCYHUCIEHUs, AU(PepeHuanbHbIX
ypaBHEHUU

— MaTeMaTU4eCKHE TEOPUU U METO/bl, JEeXKaI1e B OCHOBE MMOCTPOSHUS MAaTEMATUYECKUX
MOJIeTIeH;

—  OCHOBBI IPUMEHEHUSI MaTEMAaTUYECKUX MOJIeJIEN U METOIOB.

YMers:

—  BbIOMpaTh MaTEMaTUYECKUE METO/Ibl, IPUTOIHbIE [l PEIICHNs KOHKPETHOM 3a/1auH;

— HUCIOJIb30BaThb MaTE€MaTHYECKHE T[OHATUS, METOJbl M MOJENU i1 ONHCAHHS
Pa3IMYHbIX [IPOLIECCOB;

— BBIBIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, JEKallde B OCHOBE KOHKPETHBIX
MIPOLIECCOB;

—  HCIOJIb30BAaTh OCHOBHBIE METO/bI CTATUCTUYECKON 00pabOTKU JaHHBIX;

—  IPUMEHSTh MAaTEMAaTUYECKUE 3HAHUS Ha MEXAUCLUIUIMHAPHOM YPOBHE.

Baaners:

— OcCHOBaMH (pyHIaMEHTaIbHBIX MAaTEMAaTUYECKUX TEOPUN U HABBIKAMH HCIIOJIb30BAHUS
MaTeMaTHUYECKOro anmnapara;

—  METO/IaMU CTaTUCTUYECKON 00paboTKN HHPOpMAIUH.

3. Kpartkoe cogep:xaHue TUCUMILIHHbBI
1 CEMECTP

Beenenne. [lpenver u mertonsl martematuku. ONKMCaHHE OCHOBHBIX pa3lelioB Kypca.
CrpykTypa Kypca U npaBujia peiTUHHIOBON CUCTEMBI.

Pa3nes 1. DiiemeHTHI aaredphl.

YucnoBele MHOXKeCTBa, KoMIieKcHble uncia. Onpenenurenu II u Il nopsakos. Bexkropsr:
OCHOBHBIE IIOHATHS, CKaJISIPHOE, BEKTOPHOE M CMEIIAHHOE MPOU3BEIACHUS BEKTOPOB.
AHanuTudeckas reoMeTpus: npsmMasi Ha IJIOCKOCTH, KpuBble Il mopsaka. Marpunel: neicTBus
HaJ MaTpHIlaMM, IIPUBEJIEHUE K CTylleHYaToMYy BUay U Buay l'aycca. Panr marpuusl. OOparHas
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marpunia. Teopema Kponekepa-Kanemmm. Pemenne cucrem JIMHEHHBIX —anreOpanmdecKux
ypaBHeHu. CoOCcTBeHHbIE uncia U BeKTopbl. KBanpatuunsie Gopmbl.

Paspnen 2. ®ynkuusa oaHoii mnepemenHoil. Ilpexnen ¢ynkuuu. HenpepbIBHOCTH
pyHkuumn.

Oynkuus. CrocoObl 3aanus QyHKUMH. DiemMeHTapHble ¢yHkuuu. Ilpenen ¢pyHkuuu B
touke. OnHoctopoHHue mnpexaensl. [lpenenst Ha OeckoHeyHOCTH. beckoHeuHO Masble U
0ecKOHEeYHO 0oJIbIne (PYHKLINU, UX CBOMCTBA U B3aUMOCBS3b. OCHOBHBIE TEOPEMBI O MpeAeiax.
[lepBrlii M BTOpON 3amMeuaTenbHble Mpeaensl. HempepblBHOCTH (QYHKIMHM B TOYKE M Ha
npoMexyrtke. CBoiicTBa (QyHKIMH, HEMPEPHIBHBIX HA OTpe3Kax. TOUKM pa3pbiBa QYHKLIUU U UX
Kiaccuukanus.

Paznea 3. InddepenunanbHoe ncyuciaeHue PyHKUMH OJHON NepeMeHHOM.

[IpousBomnas ¢yHKIUK, €€ TEOMETPUUYCCKUA M MEXAaHWYECKUW CMBICI. Y PaBHEHUS
KacarenbHOM u HOpMmanu. [Ipaswmia muddepenumpoBanus. Tabaua OCHOBHBIX MPOU3BOIHBIX.
HuddepeHurpyeMocTh (QYHKIUU: ONpEIENIEHUEe, TEOPEMbl O CBS3M HENPEPHIBHOCTU U
nupdepeHuupyeMocTd  (QYHKIMM U C CYyLIEeCTBOBaHWMEM IMpou3BojgHOU. [uddepennman
dbyakuuu: ompeaeneHue, cBoicrtBa. IlpousBoanas cioxxkHod (GyHKIUUA. OCHOBHBIE TEOPEMBI
muddepenunanbHoro ucunciaenus: Pomns, Jlarpanxka, Komm. IlpaBuno Jlonurans (packpeitue
HeonpeneneHHocre).  [Ipous3BogHble  BBICHIMX — MOPSAKOB. MOHOTOHHOCTH  (PYHKIUU:
onpejiesieHue, He0OOXOIMMbIE U JIOCTaTOYHbIE YCJIOBUA. DKCTpeMyM (QYHKIMH: OIpe/elIeHHeE,
HEOOXO0IMMbIE U JIOCTATOUHbIE YCIIOBUS. BBINMYKIIOCTh, BOTHYTOCTh M TOYKH meperuda rpaduxa
(GyHKIMM: ONpeaeseHusi, He00X0AUMbIE M JIOCTaTOYHBIE YCIOBHUS UX cyllecTBOBaHusA. OOmias
cXeMa UcclIeJoOBaHUs QYHKIMH, TOCTPOCHUE UX IPAPUKOB.

Paznen 4. UnTerpajibHoe ucyucjaeHne PyHKIUM OJHOI NepeMeHHOI.

[lepBooOpaznass Qynkmus. HeomnpeneneHnslii HWHTETpal W €ro cBoWcTBa. Tabmuia
OCHOBHBIX UHTETpajioB. MeTO/Ibl HHTErPUPOBAHUS: HEIIOCPEICTBEHHOE HHTETPUPOBAHUE, METO]T
MOJICTAHOBKM, WHTEIPUPOBAHUE [0 4YacTsIM, MHTETPUPOBAHHE PpALMOHAIBHBIX Jpo0eil,
UHTEIPUPOBAHWE  HEKOTOPbIX  HMpPPAlMOHAJIbHBIX W TPUTOHOMETPUYECKUX  (YHKIIMM.
OnpeneneHHblil UHTErpaj, €ro reoMeTpudeckuil cMbIci, ero cBoiicTBa. Teopema o cpenHeM
3HaueHuu. ®opmyna Herotona-JleliOHuna. 3aMmeHa nepeMeHHO 1 UHTErPUPOBAHUE 10 YACTSAM B
OTNpe/IeIECHHOM MHTEerpase. Beiuncienue miomnaaen miockux Guryp 1 o0beMoB Tell BpallleHus ¢
MIOMOIIBIO OTpeAeNeHHOro uHTerpaia. HecoOCTBEHHbIE HMHTErpaibl: ONpeNeieHUs], CBOMCTBA,
METO/1bl BBIYUCIICHUS.

2 CEMECTP

Paspnen S. InppepenuuaibHoe ncunciaeHue GQyHKIMNA HECKOJIbKUX NepeMEeHHBbIX.

OyHkuMM ABYX U 0OoJiee MEpEeMEHHBIX: OIpejaeseHue, o0JacTh OIpeaereHus, o01acTb
CYLIECTBOBaHUS, T'€OMETpUYECKass MHTEPHpPETalus, JUHUU YPOBHS, M IMOBEPXHOCTU YpPOBHS.
[Ipenen gpynkuuu B Touke. YacTHble IPOU3BOAHbBIE (HA MpUMepe PYHKIUU ABYX MEPEMEHHBIX).
HuddepenurpyeMocTh  QyHKUMU:  ompeneneHue,  CcBA3b  IUPGEepeHIUPYEMOCTH  C
HENpPEpPBIBHOCTHIO M C CYIIECTBOBAHMEM YACTHBIX IPOM3BOJHBIX. JlOCTaTOYHBIE YCIIOBUS
mupdepenuupyemoctd  QyHknuu.  JAuddepennupyeMocTs  CloxKHOM  (DYHKIMH, TOJHAS
npousBojHas. [uddepenunan QyHKUMM ABYX IEPEMEHHBIX, €ro HHBApHAHTHOCTb.
HuddepenurpoBanne (QyHKUMM OJHOM M JBYX IEPEMEHHBIX, 3a/JaHHON HesiBHO. YacTHbie
pou3BoJHbIe U JupdepeHranpl BhICHIMX MOPAIKOB. TeopemMa O paBEHCTBE CMEIIaHHBIX
MPOU3BOJAHBIX (W11 (QYHKIUMHM [JBYX IE€PEMEHHbIX). AHAJIUTHUYECKUNA TPU3HAK TOJHOIO
muddepenunana. [lponsBoaHas 1Mo HampaBiIeHUIO: ONpeaeIeHe, popMmyna i €€ BhIUMUCICHHUS.
I'paguienT U ero cBoiicTBa. OKCTpeMyMbl (YHKIUM JBYX II€PEMEHHBIX: OIpeaeIeHMUs,
HE0OX0JIMMOE U JOCTATOYHOE YCJOBHUS CYLIECTBOBAHHUS SKCTPEMyMa. YCJIOBHBIH 3KCTPEMYM:
onpe/iesieHue, METOJIbl HaXO0KJIEHUSI TOYEK YCIOBHOIO 3KCTpeMyMa (MpSMOMl METOJ U METOJ]
MHoxuTeneit Jlarpanxka). HauOosibliiee u HaumeHblliee 3HaueHUs1 QyHKIUU IBYX IEPEMEHHBIX B
3aMKHYTO# 00JacTH.

Paspnen 6. KpaTHble HHTErpaJsbl.

JIBOMHOW WHTErpayl: OMNpeNesieHHe, T€OMETPUUECKUA CMBICH, CBOMCTBA. Teopema o
CpPEIHEM 3HAYEHUHN JBOWHOIO MHTErpaia. BpruncieHue NBOWHOIO HMHTErpana B JEKapTOBOM
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CUCTEME KOOPAMHAT. BpluncieHue IBOWHOIO HHTErpajia B IOJSAPHOM CHUCTEME KOOpAMHAT.
WNurterpan Diinepa - Ilyaccona. [lpuioxeHuss ABOWMHOTO WHTErpajia: BBIUMCICHUE TUIOMIAIN
IJI0CKOM 00nacTu, 00beMa MMINHAPUYECKOTO Tejla, IJIOMA N TOBEPXHOCTH, MACChI IIJIACTUHKH C
3aJJaHHOM  IUIOTHOCTBIO, KOOpPJIMHAT IIE€HTPA TSHKECTH IUIACTUHKU. TpOWHOM WHTErpan:
omnpeneneHue, GU3NIECKUil ¥ TEOMETPUUECKUN CMBICII, CBOMCTBA, TEOpEMa O CPeIHEM 3HAYECHUHN
TPOMHOrO MHTErpaja. BeluuciaeHne TpOMHOTO MHTErpaia B JEKAPTOBOM CHUCTEME KOOpPAMHAT, B
UWIMHAPUYECKUX M cepuueckux KoopauHaTtax. [lpuioskeHus TpOHHOro HHTerpana:
BbIYMCIIEHHE 00bEeMa, MAcChl TeNa ¢ 3aJJaHHON IJIIOTHOCTHIO, KOOPAMHAT LIEHTPa TSHKECTH Teja.

Paszpnen 7. KpuBosinHelHbIe M IOBEPXHOCTHBIE MHTEIPAJIBI.

KpuBonuHelHbI MHTErpan MO KOOpAWHATaM: OIpeleieHHue, (PU3MYEecKHil CMbICH, CBOMCTBA.
Boruncnenue kpuBoNMHEWHOro uHTerpana. @opmyna A8 BBIYUCIEHHUA pabOThl  IpU
NepeMeleHuU MaTepruaibHOW TOUKH B CUJIOBOM II0JI€ BIOJb HEKoTOporo mytu. @opmyna ['puna
JUIS BBIYMCIIEHUS KPHUBOJIMHEHHOTO WHTErpajga IO 3aMKHYTOMYy KoOHTypy. HeszaBucumoctsb
KPUBOJIMHEWHOTO MHTErpajia OT IyTH MHTETPUPOBAHUSA: HEOOXOIUMOE U JOCTATOYHOE YCIOBHE
HE3aBHCUMOCTH, KpUTepHuil He3aBucuMoOcTH. [loTeHInanbpHoe 1nosje, NoTeHIuanbHas QyHKIus U
ee BbIUMCICHHE. DBblunclieHne KpUBOJMHEHHOIO MHTErpaja, HE 3aBUCSIIEr0 OT IyTH
uHTerpupoBanus. [loBepXHOCTHBIN UHTErpai: onpeeneHnue, (PU3nUecKuidl CMbICII, BEIUHUCICHHE B
neKapToBO# cucteMe koopaunat. Teopema ["aycca-Octporpaackoro. @opmyna CTokca.
3 CEMECTP

Pasznea 8. InddepenunanbHbie ypaBHeHHsI IEPBOT0 NMOPSIAKA.

Huddepenunanbable  ypaBHEHUs:  OINpEJAEieHHe, MOpsA0K, pelleHue, Teopema
CYIIECTBOBAHUS U €MHCTBEHHOCTH pemeHus. 3agada Komu. uddepenunanbHbie ypaBHEHUS C
paznensgomuMuca nepeMeHHbIMU. OJHOpoJHblEe ypaBHeHUs [-To mopsaka: ompezeineHue u
MeTo pemieHus. JIluHelHble ypaBHEHUs [-TO mopsaka: OIpeneIeHue M METOJ PEIICHMS.
VYpauenust bepuymiu: omnpenenenue u Meron peuienus. uddepeHunanbHple ypaBHEHUs B
MOJIHBIX JuddepeHnranax: onpeaesieHne U MeToJ peuleHus. MHTerpupyounmili MHOXKUTEIb:
ONpeJiefiecHue, CBEJCHHE K YPAaBHEHHIO B NOJHBIX JuddepeHnnanax ¢ [IOMOUIbIO
MHTETPUPYIOIIETO MHOXKHUTEJIS.

Paznen 9. InddepenunanbHbie ypaBHeHHs] BTOPOIO MOPSAKA.

JuddepenunanbHble ypaBHEHUsI BTOPOTO HOPsKa, JOMYCKAIOIINE MOHMKEHHUE MOPsiIKa.
Jluneitnsle nuddepeHnanbable ypaBHEHUSI BTOPOrO MOPsAKA: ONpPENeNeHHUe, OJHOPOJHBIE U
HEOJTHOPOJHBIC JIMHEWHBIE YypaBHeHus. CBoiicTBa pemieHuid. JluHeliHas HE3aBUCUMOCTH
¢byukuuil. Onpenenutens BpoHckoro u ero cBoiictBa. TeopeMbl 0 CTpYKType OOLIUX pelieHuit
JIMHENHBIX OJTHOPOJHBIX U JIMHEHHBIX HEOJHOPOAHBIX AU PepeHInanbHbIX YPaBHEHUH BTOPOTO
nopsiaka. yHaameHTanbpHas CUCTEMa PEHICHUH JIMHEWHOTO OJHOPOIHOTO Au(depeHITHATBEHOTO
ypaBHEHHUs BTOpOro nopsiika. JInneinsle oqHopoaHbie nuddepeHIaibHble ypaBHEHUSI BTOPOTO
MOPsIJIKA C MOCTOSTHHBIMU Ko3(duumeHntamu: mMeron Duiepa JUlsl pelieHHs] dTHX YpaBHEHHUU.
Jluneitnsle HeogHOPOHBIE MU dEepeHIInaIbHbIE YPaBHEHHUSI BTOPOTO MOPSAIKA C IMOCTOSIHHBIMU
ko3¢ duLmeHTaMu: METOJ MOoJ00pa YaCTHOIO PELIEHHUs 3TOr0 ypaBHEHHUS C IPaBOH 4YacThIO
CHEeMaJIbHOTO BHJAa W METOJl BapualUMy MPOU3BOJBHBIX TMOCTOSIHHBIX. JIuHeiiHbIe
nuddepeHnraibHble ypaBHEHHUSI n-TO MOPSAJKA: CBOMCTBA PEUICHHUH, TEOPEMbl O CTPYKTYpe
oOuiero pemieHus. AJTOPUTM MOCTPOEHHUS OOIIEro pelieHus: JUHEHHOro AudQepeHunaibHOro
YpaBHEHHUS 1-TO MOPsiIKa C MOCTOSHHBIMU KO3 hrLIeHTaMu.

Pa3nes 10. Cucremsl audpepeHunaNbHbIX yPaBHEHHUIA.

Cucrembpl nHMHENHHBIX JU(dEepeHINATBHBIX YpaBHEHHH IMEpBOrO MOPsIKA, pEHICHHE
METO0/I0M HCKItoueHus. CucTeMbl JINHEHHBIX AU epeHInanbHbIX YpaBHEHUN [IEPBOro Mopsiaka,
METO/1 BapUallMd IPOU3BOJIBHBIX MOCTOSHHBIX. CHCTEMBI JIMHEHHBIX OJIHOPOJHBIX YpaBHEHUN
MEPBOTO TMOPSIKAa C MOCTOSSHHBIMH Kodddummentamu, meron Jinepa. CUCTeMbl JTUHEHHBIX
HEOJHOPOAHBIX U depeHIIMATbHBIX YPaBHEHUH C IOCTOSIHHBIMU KO3(PPUIIEHTAMHU.

Paszpnen 11. YUnciioBble H QYHKUMOHAIBHBIE PSAIBbI.

UYucnoBele psabl: OCHOBHBIE IOHATHUS, CXOAUMOCTh pAna. HeoOxoaumblil mpu3HaAK
cxoguMmoctu psga. CpoiicTBa cxoasmuxcs psaoB. JlocTaToyHble NPU3HAKH CXOJUMOCTHU
3HAKOIOJIOKUTENbHBIX PSJA0B: MHTErpajbHbIA npu3Hak Kolu; Nmpu3Haku CpaBHEHUS PSIOB;
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npusHak [anambepa; pagukansubiii npusHak Kommm. Psapr upuxie. 3Hakouepeayromuicst psii:
onpezenenue, npusHak JleiiOHuna. AOCOJIIOTHAsE U YCIOBHAs CXOJMMOCTb 3HAKOIEPEMEHHBIX
psanoB. OyHKIMOHAIbHBIE psAAbl. CTENeHHbIE psJibl: OnpeaenaeHue, Teopema Abensi, HHTepBaj
CXOAMMOCTH, paauyc cxoauMocTH. CBoWcTBa CTENEeHHbIX psiioB. Paasl Teitnopa u Mﬂcﬁgogeg%:

OnpeJeeHNE, YCIOBHS CXOMMMOCTH pana Teilnopa k ucxomuoi (gynkunun. Jlemma o= 7!

s VX E€R . Jlocratounsie yemosus cxomumoctu psga Teilnmopa. ANTOpPHTM  pasioKeHHs
e
YHKIMM B psx Makinopena. OCHOBHbBIE pasjioxkeHus (ydkoumii: € , SIX - COSX 1n(1+x)’

I+ x) ,arcigx  arcsInX g pgn Maxnopena. Pasnoxkenne Gpynxuuii B psix Teiinopa ¢ IoMombio

OCHOBHBIX pa3fiokeHuil. [IpuMeHeHue CTeNeHHbIX pPSJIOB: MNPUOJIMKEHHbIE BBIYUCICHUS,
npuOIKeHHOE perieHne TuddepeHIanbHbIX ypaBHEHUH.
4 CEMECTP

Pasnen 12. Teopusi BeposiTHocTeil. Ciy4daiinble BeJIHYHHbI W HMX 3aKOHBI
pacnpenejaeHus.

[Ipeamer Teopum BepositHocTeil. CiydaitHbie cOOBITHS. [IpOTHBOIONOXKHBIE COOBITHS.
HezaBucumpie coOwbitusi. OTHOcuTenbHass dactoTa. Kilaccnueckoe © T€OMETPHUYECKOE
ONpEJeNIiEHue BEPOSTHOCTU. OJIEMEHTapHas Teopusi BEpOSTHOCTEH. MeToabl BBIYUCIECHUS
BeposiTHOcTel.  IlpocTpancTBOo  snemeHTapHbIX  coObITHi. Kitaccuueckoe —ormnpeneneHue
BEPOSITHOCTU.  AnreOpa  cOOBbITHIl: TeopeMbl O  BEpPOSITHOCTH  CYMMBI  COOBITHIA,
MIPOTUBOIOJIOKHBIX COOBITUH, CyMMa BEPOSITHOCTEM HECOBMECTHBIX COOBITHH, 00pa3yrouIux
MOJIHYIO Tpynny. AKCHOMaTUYeCKO€E OmpesiesieHne BeposiTHOCTU. CTaTUCTUYECKOE OIpeIeeHIEe
BEPOSITHOCTH. YCJIOBHAsI BEPOSITHOCTh. TeopeMbl O BEPOSTHOCTU MPOU3BEIACHUS 3aBUCUMBIX U
He3aBUCUMBIX cOObITHH. [lomHas BeposTtHOCTh. [loBTOpHBIE McHBITaHus. Dopmyna beprysm.
JlokanbHasg u uHTErpasibHas TeopeMbl MyaBpa-Jlannaca. ®opmyna [lyaccona.

[lonatne ciaydallHOM BenWYMHBI. J[MCKPETHBIE M HENPEPHIBHBIC CIIYYaiiHbIE BEIMYMHBI.
3aKoH pacnpeesieHus ciayd4aiiHoN BenuunHbl. OyHKIUS paclpeneseHus], ee CBOICTBa, rpaduxk.
[InoTHOCTH pacrpeneneHus] HENPEepbIBHON CilydailHON BeIMYMHBI (IJIOTHOCTH BEPOSTHOCTH).
@opMyna g BEpPOSTHOCTH INIONMANAHUS HENPEPBIBHOW CIydalHOW BEJIWYHMHBI B JaHHBIN
MHTEPBAJI, BHIPAXKEHHBII 4epe3 IUIOTHOCTh BEPOSITHOCTU, F€OMETPUUYECKHI CMBICT (OPMYIIbI.
bunomuansHoe pacnpenenenue, pacnpeaeneHue Ilyaccona, paBHOMepHOe pacnpeaeieHue,
HOPMaJIbHOE pacrpeiesieHue, SKCIOHEHIMAIBHOE pacipe/leieHUe.

Paszpnen 13. MaremaTu4yeckasi CTAaTUCTHKA.

[Ipenmer maTemaTnueckod cTaTUCTUKUA. OCHOBHBIE 33/J1a4d MAaTEMAaTUYECKOM CTATUCTHKHU.
Bri6opounsiit meroa. Cratuctudyeckoe onucanue. Beibopku. ['crorpamMmma u HOJUIOH 4acToT.
Cratuctuueckas (amnupuyeckas) QyHKIUS pacrpeneieHus. BpiOopouHble XapakKTepUCTUKU U
ux pacnpenenenus. CoctosdrenbHble, 3(P(EKTUBHbIE CMEIICHHbIE M HECMEIEHHbIE OLIEHKH
napameTpoB. CTaTUCTUYECKOE CpeHEE, CTaTUCTUYECKasl JUCIIePCUsl U CTaTUCTHUECKOE CpeHee
KBaJIpaTUYHOE KaK TOYEUHbIE OLEHKH HEU3BECTHBIX: MaTEMaTH4YECKOTO 0KHMJaHUs, JUCIEPCUH,
CPEIHEro KBaJpaTUYHOIO OTKJIOHEHMs. JloBepUTEIbHbIE MHTEPBAIbl U UHTEPBAJIbHBIE OLIEHKH.
JloBepuTenbHbIE OLIEHKU HEU3BECTHOI BEPOSTHOCTH MO OosbIIMM BbIOOpKam. [loBepuTenbHas
OLICHKa MaTeMaTH4eCKOro OKMJAHUS NpU HEM3BECTHOH nucnepcuu. JloBepuTenbHas OLEHKa
CPEIHEro KBaJIpaTUYHOro OTKIOHeHus. TouHble BbIOOpouHble pacnpenenenus: CrbroneHTa (t-
pacnpenenenue), Pumepa-Cuenexkopa (F-pacnpenenenue), Ilupcona (y’-pacmpeneneHue).
[IpoBepka cTaTUCTUYECKMX TUNOTE3. MareMaTHyeckhe METOJbl IPOBEPKU CTATUCTUUYECKUX
TUNOTE3. DJIEMEHTbl TEOPUH KOPPEISALIUH.

4. O0beM yueOHOMH TUCHMITUHBI
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Cemectp

Bup yueonoii padotnl Bcero 1 2 3 4
3E AKam.u. 3E AKam.4. 3E AKam.4. 3E AKam.u. 3E AKam.4.
O0mas Tpy/10eMKOCTh JMCIHUIIJIHHBI 18 648 5 180 5 180 5 180 3 108
KonrakTHasi paboTa — ayIMTOPHbIE 3aHATHUS: 7,56 272 2,66 96 1,78 64 1,78 64 1,34 48
Jlexiun 3,56 128 1,33 48 0,89 32 0,89 32 0,45 16
[Tpaktuueckue 3ausarus (113) 4 144 1,33 48 0,89 32 0,89 32 0,89 32
CamocrosiTesibHas padoTa 8,44 304 2,34 84 2,22 80 2,22 80 1,66 60
KonrakTHast camocTosiTenbHast pabota 0,6 0.4 0 0 0,2
CaMOCTOATEIbHOC N3YUEHUE PA3JICIOB TUCITUTUIAHEI 8,44 303,4 2,34 83,6 2,22 80 2,22 80 1,66 59,8
Buja konTpoJssi — 3ader ¢ oueHKoi + +
Bua konTpoJas — 3auer + +
Bua koHTpoJsi — Dk3aMeH 2 72 1 36 1 36
KoHTakTHas paboTa — mpoMeKyTo4Has aTTeCTalUs 5 0,8 | 0,4 | 0,4
[TonroroBka k ’K3aMeHy. 71,2 35,6 35,6
Bua uroroBoro KoHTpoJsi: 3a4eT ¢ OLEHKOH IK3aMeH IK3aMeH 3auer
Cemectp
Bun yueonoii padoThI Bcero 1 2 3 4
3E Actp. u. 3E Actp. u. 3E Actp.u. 3E AcTtp.u. 3E Actp. u.
OO0uiasi Tpy10€eMKOCTh I CIIUTIJIHHbI 18 486 5 135 5 135 5 135 3 81
KonrakTtHas paboTa — ayIMTOpHbIE 3aHATHUS: 7,56 204,12 2,66 71,82 1,78 48,06 1,78 48,06 1,34 36,18
Jlexiun 3,56 96,12 1,33 35,91 0,89 24,03 0,89 24,03 0,45 12,15
[TpakTaeckue 3anstus (I13) 4 108 1,33 35,91 0,89 24,03 0,89 24,03 0,89 24,03
CamocrosiTesibHas padoTa 8,44 227,88 2,34 63,18 2,22 59,94 2,22 59,94 1,66 44,82
KonrakTHast camocTosiTesbHast pabota 0,45 0,3 0 0 0,15
CaMocTosTeTsHOE U3YUEHUE Pa3/IeTIOB UCITUTUTHHBI 8,44 227.43 2,34 62,88 2,22 2,22 1,66
Bua kouTpoJisi — 3ader ¢ oueHKoi + +
Bua konTpoas — 3aver + +
Bua koHTpoJisi — JK3aMeH 2 54 1 27 1 27
KoHTakTHas paboTa — mpoMeKyTo4Has aTTeCTalHs ) 0,6 1 0,3 1 0,3
[TonroroBka k ’K3aMeHy. 53,4 26,7 26,7
Bua nToroBoro KoHTpoJIs: 3ader c onleHKOMH JK3aMeH JK3aMeH 3auer
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AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIIIMHbBI
«O01mas 1 HeopraHu4vecKkass XM MU

1 Heap AMCUMIVIMHBI — TNpUOOpPETEHHE 3HAHUM M KOMIETEHLUUH, (OpMUpOBaHUE
COBPEMEHHBIX MPEACTABICHUHN B 00JIACTH TEOPETUIECKUX OCHOB XUMHH M XUMUH JIEMEHTOB.

2 B pe3yJsbrare U3y4eHHs] AMCHUIIMHBI 00YYAIOIIMIACH 10JI5KEH:

Obnadams CReyONMMHA KOMIETEHIIMAMH W HWHAWKaTOpaMH uX nocTikeHus: YK-1.1;
YK-1.2; YK-1.3;0I1K-1.1; OIIK-1.2; OIIK-3.2; OIIK-3.3; OIIK-3.4.

3nams:

— BJIEKTPOHHOE CTPOCHHE aTOMOB U MOJIEKYJT;

— OCHOBBI TEOPUN XUMHYECKOW CBS3U B COCIMHEHUSAX Pa3HBIX TUIIOB, CTPOCHUE BEILIECTBA
B KOHJICHCHPOBAaHHOM COCTOSIHHH;

— OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUSI XMUMHUYECKHX IMPOLIECCOB U XAPAKTEPUCTUKHU
PaBHOBECHOT'O COCTOSIHUS;

— METO/Ibl OITMCAHMSI XUMUYECKUX PABHOBECUH B PACTBOPAX AJEKTPOJIUTOB;

— CTPOEHHE U CBOMCTBA KOOPAMHALIMOHHBIX COCANHEHHI;

— MOJy4YECHHE, XUMUYECKUE CBOMCTBA MPOCTHIX U CIIOKHBIX HEOPTAHUYECKUX BEIIECTB.

Ymemo:

— BBINOJHIATh OCHOBHBIE XUMHYECKHUE OIEpAMU, OMNPEACNISTh TEPMOIUHAMUYECKHE
XapaKTEePUCTUKN XUMUYECKUX PEAKIINI U PABHOBECHBIE KOHIIEHTPALIMU BEIIECTB;

— HCHOJIb30BaTh OCHOBHBIE XMMHUYECKUE 3aKOHBI, TEPMOJMHAMHYECKHUE CIIPABOYHBIE
TaHHBIC 7151 pEIICHUs TPO(eCcCHOHaIbHBIX 3a1a4;

— TPOTHO3UPOBATh BIMSHUE PaA3IWYHBIX (AKTOPOB HA PABHOBECHE B XHUMHYECKUX
peaKkuusx.

Braoemy:

— TEOPETHUYECKUMHU METOJIaMH OIMCAHHSI CTPOEHUS M CBOMCTB MPOCTBIX U CIIOMKHBIX
BEIIECTB HA OCHOBE 3JIEKTPOHHOTO CTPOCHHUS UX aTOMOB M TOJIOKEHHS B MEPUOJAMYECKOU
CHUCTEME XUMUYECKUX IJIEMEHTOB;

— OCHOBHBIMH HAaBBIKAMHU PA0OTHI B XUMHYECKOH JTab0paTopuu;

— OSKCTIEPUMEHTAIHHBIMH METOJaMH OTPEICICHUS HEKOTOPHIX (PU3UKO-XUMHUYECKUX
CBOMCTB HEOPraHUYECKUX COCTMHEHHUI.

3 Kparkoe coaepxxanue TUCUUIIIMHBI

Paszoen 1. IlpuHuumel XuMun

1.1 Crpoenue atoma.

BosHoBBIE CBOICTBA MaTepHaIbHBIX OO0BEKTOB. YpaBHeHue nae¢ bpoinsa. CooTHoreHne
HeonpenenenHocrei ['eiizendepra. [lonsitue o kBaHTOBOI MexaHuke U ypaBHeHuu lIpenunrepa.

1.2 Ilepuoanyeckuii 3aKOH ¥ IEPUOANYECKAS] CUCTEMA.

CoBpemenHas popMyIupoBKa MEPHOAUUECKOTO 3aKoHa. [lepuoandeckas cuctema u €€ CBSI3b CO
CTPOCHHEM aTOMOB. 3aIllOJHEHHE AJIEKTPOHHBIX CIOEB M O0OJIOYEK aTOMOB B IEPUOIUIECCKOM
cucteme snemenToB .M. Mennaeneena.

1.3 OKUCIUTENBHO-BOCCTAHOBUTEIHHBIC MPOIIECCHI.

Crenenn OKuUCIICHHUS. BaxHeWIne OKUCIUTENIM ¥ BOCCTAHOBHTENIN. BakHEHIHe CXEeMbI
MPEBPAILEHUS BEUIECTB B OKUCIUTEIIBHO-BOCCTAHOBUTEIIbHBIX PEAKIIUSX.
1.4. XuMuueckas CBS3b U CTPOCHHE MOJICKYJI.
KoBaneHntHasi CBsA3b, OCHOBHBIE MOJIOKEHUSI METOJA BAJICHTHBIX CBA3EU. PaccmoTpeHue cxem
MEepPEKPhIBAHUS ATOMHBIX OpOHWTANIe TpH 00pa30BaHUMU CBsI3eW B MoJieKynax. [ mOpumamzamms
BOJIHOBBIX (DyHKIMI. OCHOBHBIE TIOJIOKEHUS METOJa MOJIEKYJsipHBIX opoutaneir (MO JIKAO).
Meton T'winecnu. OOmmue cBeAeHHS O KOMIUIEKCHBIX COEIMHEHHSX, WX CTPOCHHUE.
MexmounekylsipHas U BHYTPUMOJIEKYJISIpHAsi BOJIOPOAHAsS CBs3b. IOHHAS CBSI3b KaK MpEAeIbHbIN



cilydail KOBaJIEHTHOM cBsizu. OOmIMe MpeACcTaBlIEHUS O MEKMOJEKYIIPHOM B3aUMOJIEHCTBUU:
OPUEHTAIIMOHHOE, UHAYKIIMOHHOE, TUCIIEPCUOHHOE B3aUMOJCHCTBHUS.

1.5. IlonsATHE O XUMHUYECKOW TEPMOAUHAMUKE.

Tepmoaunamuueckue (GYHKIMM COCTOSIHUA (XapakTtepuctuueckue (GyHKuuu). BHyTpeHHss
SHEPrusl U SHTANbMUS, UX (PU3HUECKUN CMBICI. TepPMOXUMHS U TEPMOXUMHUYECKHUE YPAaBHEHHS.
3akoH ['ecca u cnenctBus u3 Hero. [lonarue o0 sHTponuH, aOCOTIOTHAS SHTPOIHUS U CTPOCHHE
BEIECTBA. VI3MeHeHNe SHTPOINHU B Pa3JIMYHBIX IIPOLIECCAX.

1.6. [TonsiTHE O XUMUUYECKOU KMHETUKE. XHUMHYECKOE PAaBHOBECHE.

OpHocTanmuifHBIE W CJIOKHBIE PEaKIMU. 3aKOH NeWCTBYyOmMMX Macc. KoHCTaHTa CKOpOCTH
peakuuu. MOoJIEKyIIpHOCTh U MOPSJIOK pEeakuu. 3aBUCHUMOCTb CKOPOCTH pEakIUu OT
TEMIIEPATYPbI; SHTAIBIIUSA AKTUBALUNA. | OMOT€HHBIN U F€TEPOrE€HHBIN KaTalu3.

HctunHoe U kaxyieecs paBHoBecus. KoHcranTa xuMuueckoro pasHoBecusi. CmeleHue
XMMHUYECKOT0 paBHOBecHsl, npuHuui Jle-IlaTense — bpayna.

Ouneprus ['u06ca, ee cBA3b ¢ HTponueil U sHTaIbNUeld. Ou3nueckuil CMBICI YHEPTUU
['u006ca. DHTpOnMMHBIA M SHTANBNUUHBIA (akTopbl npouecca. Cs3b AG’; ¢ KOHCTaHTOM
paBHOBECHS.

1.7. PactBOopEel. PaBHOBECHS B pacTBOpax.

[Ipouecchl, compoBoXxaamomue 00pa3oBaHHWE  JKUJIKUX  UCTUHHBIX  PacTBOPOB
HERJIEKTPOJIUTOB U 3JIEKTPOJIUTOB. ACCOLMMPOBAHHBIE U HEACCOLMUPOBAHHBIE SJIEKTPOJIMTHI.
Crenenr auccounmanuy. KoHcTaHTa aguccoundanuy. PaBHOBecHMe B CHCTEME, COCTOSIIEH U3
HACBILIEHHOTO pacTBOpa MaJOpacTBOPUMOIrO 3JIEKTPOJIMTA U €ro KpucTtaioB. PaBHoBecue B
pacTBopax KOMIUIEKCHBIX COeIUHEHHUI. PaBHOBEeCcHE nuccoaliy BOJIbl, HOHHOE MPOU3BEICHHE
BOJIbI U €r0 3aBUCUMOCTH OT Temnepatypsl. [llkana pH. ['mapomaus coeil.

Pa3zoen 2. Heopranmieckas Xumust

2.1. Xumus s-371eMEHTOB. 2.2. XUMHS p- JIEMEHTOB.

Bonmopona-nepBelii 37€MEHT NEPUOAUYECKON CUCTEMBI, €r0 JABOMCTBEHHOE IOJIOKECHHUE.
Onementsl 1-2 u 13-18 rpynn nepuoanyeckoid CUCTEMbl. 3aKOHOMEPHOCTH B H3MEHEHUU
AJIEKTPOHHBIX KOHGUIypalui, BEIUYUH PpAJAUYCOB, DSJIEKTPOOTPULATEIBHOCTH M JHEPrUU
MOHM3alUU aTOMOB. TUIIMYHBIE CTEIIEHU OKUCIEHHS. XUMUYECKHE CBOICTBA MPOCTHIX BEILLECTB.
3aKOHOMEPHOCTU B CTPOCHUH U CBOMCTBaX OCHOBHBIX THUIIOB COEIMHEHHH, UX MOJIy4YEHHUE.
[Ipupoauble coeqMHEHMS], [TOJIyY€HUE U IPUMEHEHHE.

2.3. Xumus d-anemenTos. 2.4. Xumus f- a1eMeHTOB.

OnemeHTsl 3—12 Tpynm NEepUOAUYECKOM CHCTEMbl. 3aKOHOMEPHOCTH B HM3MEHEHHH
AJIEKTPOHHBIX KOH(PUTYypaluii, BEIUYUH PaJNyCOB, SHEPTUU MOHU3AINH, XapaKTEPHBIX CTEICHEN
OKHUCJICHHS, KOOPJAMHAIIMOHHBIX 4YHcel aToMoB. IlpupoaHble coeauHEHMs, TOIy4Ye€HUE U
coImocTaBjieHue (PU3MUECKUX U XUMUYECKUX CBOMCTB MpPOCThIX BemlecTB. CTpoeHHe U CBOMCTBA
OCHOBHBIX THUIIOB coeiMHEeHUN. OcoOeHHOoCTH f- 371eMeHTOB.

4 O0beM yueOHOM TMCHUITHHBI

Beero CemecTp
Bun yueOHo# padboThl 1 2
3E Akan. 4. | 3E | Axam. 4. | 3E | Akan. 4.

OO0I111ast TPy I0EMKOCTE AUCIUILIHHBL 12 432 7 252 5 180
KonTakTHasn adora —

ayanTOpHIC 3aHﬂTPM: 6,23 224 | 356 | 128 | 2,67 96
Jlexuyn 1,78 64 0,89 32 0,89 32
[Ipaktuueckue 3ausarus (113) 0,89 32 0,89 32 - -
Jlaboparopusie padoTs! (JIP) 3,56 128 1,78 64 1,78 64
CaMmocTosiTe1bHasi padoTa 3,77 136 2,44 88 1,33 48
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KoHnTaktHas CaMOCTOSITeIIbHAS i i )
pa60Ta 3,77 2,44 1,33
CamocrosiTensHOE H3y4deHue 136 38 48
pa3eiioB TUCIMILTAHBI
Buabl koHTpOJIA:
JK3aMeH 2 72 1 36 1 36
KonTtakTHas pabota — 0.8 0.4 0.4
POMEKYTOUHAsSL ATTECTAIIUS 2 ’ 1 ’ 1 '
[ToaroToBka Kk 3K3aMeHy 71,2 35,6 35,6
Buja uTOoroBoro KOHTpOJIA: IK3aMEH IK3aMeH
Cemectp
Bua yueOHo# padoThl Beero 1 2
3E Actp.4. | 3E | Actp.u. | 3E | Actp. u.

O011ast TPYI0EMKOCTD AUCIUILIHHBL 12 324 7 189 5 135
KonTakTHasn adora-

. P 6,23 168 3,56 96 2,67 72
ay/IMTOPHBIE 3aHATHSI:
Jlexuun 1,78 48 0,89 24 0,89 24
[Ipaktuueckue 3ausarus (113) 0,89 24 0,89 24 - -
Jlaboparopusie padoTs! (JIP) 3,56 96 1,78 48 1,78 48
CaMmocTosiTe1bHasi padoTa 3,77 102 2,44 66 1,33 36
KoHnTakTHas CaMOCTOSITeIIbHAS i i )
pa60Ta 3,77 2,44 1,33
CamocrosiTensHOE H3y4YeHue 102 66 36
pa3eiioB TUCIUILTAHBI
Buabl koHTpOJIA:
JK3aMeH 2 54 1 27 1 27
KonTtakTHas pabota —
MPOMEKYTOYHAsI ATTECTAIIUS 2 0.6 1 0.3 1 0.3
[ToaroroBka K sK3amMeHy 53,4 26,7 26,7
Bua nToroBoro KOHTpOJIsi: IK3aMeH IK3aMeH

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI

«OpraﬂuquKaﬂ XUMUA»

1 Heap AucHMIUIMHBI — IPUOOpPETEHUE CTYACHTAMH 3HAHUN O CTPOCHUH OPraHMYeCKUX

COCIUHCHMUIA,

OCHOBHBIX XHUMHUYCCKUX

CBOMCTBAaX Ppa3JIMYHbIX

KJIaCCOB

COCIIMHEHUH M METOJIaX UX MOJyISHHS, KaK MPOMBIIIJICHHBIX, TaK U JJa00PaTOPHBIX.
2 B pe3yabTaTe H3yYeHUs THCHUTIHHBI 00YYAIOIIHIICS TOJIKEH:
Obnadams CReyONUMUA KOMIETEHIIUAMH W WHAWKaTOpaMu uX nocTikeHus: YK-1.1;

VK-1.2; VK-1.3; OIIK-1.1; OIIK-1.2; OIIK-3.2; OIIK-3.3; OIIK-3.4.

3nams:

OPraHUYECKHUX

— TCOPECTHUYCCKHUE OCHOBBI CTPOCHUA H CBOMCTB Pa3IMYHBIX KJIIACCOB OPraHUYCCKUX

COCTMHCHMI,

—  Cc1IocoObl IOJIYy4YCHHUA W XUMHUYCCKUC CBOIICTBA OCHOBHBIX KJIAaCCOB OpPraHu4CCKux

COCTMHCHMI,

— OCHOBHBIC MECXaHHU3MBbI ITPOTCKAHUA OPraHNn4CCKHUX peaKHHﬁ;

Ymemn:
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— MPUMEHSTh TEOPETUUYECKUE 3HAHUS Ul CHHTE3a OPraHMYECKUX COEIMHEHUH Pa3IMyHbIX
KJ1acCOB;
— aHAJIM3UPOBATh U MPEACKA3bIBATH PEAKIIMOHHbIE CBOMCTBA OPraHMUYECKHUX COEIMHEHUI;
— COCTaBJISITh CXEMbI CHHTE3a OPraHMYECKUX COSJMHEHUH, 3a[JaHHOTO CTPOEHHUS;
Braoemy:
— OCHOBaMH HOMEHKJIATYphl M KJIaCCU(PUKALIY OPTaHUYECKUX COECIMHEHUIA;
— OCHOBHBIMU TEOPETUUECKUMHU IPEJICTABICHUSAMH B OPraHUYECKON XUMUM;
— HaBbIKaMH1 000CHOBaHUS PAllMOHAILHBIX CIIOCOOOB MOIYYEHUSI OPraHNYeCKUX BELIECTB.
3 Kparkoe coaepxxanue TUCUUILIMHBI
Pazoen 1. Teopus xumuueckoeo cmpoenus u Hacvlujernvie y2neeo0opoovl (VB).
I.1. [Ipupoa xuMHUUECKOH CBSI3U
[Ipupona xoBaneHTHOUM cBs3u.  Dopmynel Jlsronca. @opmanbeHbiil 3apsan. Teopus
rudpuanszanuu AO. Teopus OTTaIKUBaHUS IEKTPOHHBIX Map BajdeHTHOM obosouku (OIIIBO) u
dhopma MosIeKys. ATOMHO-OpOUTaBHBIE MO, DG (dEKTh B oprannueckoin xumu. [loHsTre o
MEXaHHU3Me XUMHUYecKo peakuuu. IIpomexyTodyHble COEIMHEHHS M YacCTHIbI OpPraHUYECKUX
peaKuui.
1.2 AnkaHnbl
l'omonornueckuit  psin.  M3omepus.  Homenknatypa.  CrnocoObl  MOJIydeHUS.
[IpoctpancTBeHHOE U ANIEKTpOHHOE cTpoeHHue. Pusznueckue cBoiicTBa. OOIas XxapakTepuCcTUKa
peaknrorHou criocodbnoctu. [loctymar Xammonaa..
1.3 Crepeousomepust
Tunel crepeon3oMepoB: KOH(POPMEPBHI, TE€OMETPUUYECKHE H30MEPbI, SHAHTUOMEPHI.
OnTuueckass u3oMepusi. XUPaJbHOCTb. OHaHTHOMEphl. Panemunueckas cmech. CrocoObl
MIPOCTPAHCTBEHHOTO HM300pa)K€HUs ONTHUYECKUX H30MepoB. OTHoOcHUTeNbHAs U aOCOIIOTHAs
koHpurypauuu. Ilpoexunn ®umepa. D,L-Homenknarypa. R,S-Homenkiarypa. [lonstue o0
ONTUYECKON aKTUBHOCTU COEIMHEHUH C IBYMSI ACHMMETPHUUYECKUMHU LIEHTPAMH.
1.4 IukiroamkaHbl
I'omonoruueckuit psa. U3omepus. Homenkiarypa. CniocoObl nosnyuenus. Kondopmanuu.
Tunsl HanpspkeHu B ukiax. Gusndeckue cBoKcTBA. Peaknuy NMKII0aIKaHoB.
Pa3zoen 2. Henacvliuyennvie yeneeo0opooul.
2.1. AnkeHnsl
l'omonornueckuit  psin.  M3omepus.  Homenknarypa.  CrocoObl  MOJIydeHHS.
[IpocTtpancrBenHoe cTpoenue. dusnueckue cBoiicTBa. Peakunm ankeHoB.

2.2 AnkuHbI

l'omonornuecknit  psan.  M3omepus. Homenkiarypa. CrocoObl  MOJTy4EHHUS.
[IpocTpancTBEeHHOE U 21EKTpOHHOE cTpoeHue. Dusnyeckue cBoricTBa. Peakiny ankuHOB.

2.3. AnkaaueHsl U MOJIMEHBI

[lonste o mnepunukindeckux peakuusx. [omonoruueckuit psan. Kiaccudpukanus.
N3omepus. Homenkmarypa. CrocoOsl momydenus. Peakmwm 1,3-ankamuenoB. IlonsTtue o
nepunukiInyeckux peakuusax. Hukmonpucoenunenue.. Ocobennoct peakuuit Junsca-Anpaepa.

Pazoen 3. Apomamuueckue coeounenus.

3.1 Teopuu apoMaTHUHOCTH.

CoBpemeHHbIE NPEJICTaBICHHS O CTPOCHUM OeH30s1a. ApoMaTHYeCcKUil XapakTep OeH3o.1a.
OHeprus conpspkeHus. OOIMe KpUTepUH apOMaTUYHOCTH.

3.2 Coenunenust 0€H30JILHOTO psifa

Nzomepus. Homenknarypa. CriocoOsl mosrydenusi. [IpocTpaHcTBEHHOE W 3JIEKTPOHHOE
ctpoenne. Puzndeckue cBoicTBa. O0mas XapakKTepPUCTUKA PEAKIIMOHHON CTIOCOOHOCTH.

Pa3zoen 4. I'anoecenonpoussoonvie. Cnupmeol, penonvt, npocmuole 3Qupol.
4.1 'anoreHONpou3BOIHbIE
Knaccudukanus. Homenknarypa.
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Anxun- w ammwirainoreHunsl.  M3omepus. Howmenkmarypa. CrocoObl  moJTydeHHs.
[IpocTpancTBEHHOE U 2IEKTPOHHOE cTpoeHue. DHu3ndeckue CBONCTBA.

Peakuuu HyKI€O(QWIBHOTO 3aMEIIeHHUs M OTUICIUICHUS. BUMONEKyIspHBI MeXaHU3M
HYKJI€O(UIBHOTO 3aMeleHus (Sn2).

MOHOMOIEKYISIPHBIN MEXaHU3M HYKJICO(UIbHOIO 3aMenieHus. Peakiuu oTieniaeHus. -
OmumunupoBanue. Mexanusmbol E1 u E2. Apomaruueckue rajaoreHonpou3BoiHble. MexaHu3Mm
3aMeIleHusl TajJoreHa B aKTUBUPOBAHHBIX TrajoreHapeHax (Sn2 apom). HeaxktuBupoBaHHbBIE
raJIOr€HOIPOU3BOHBIE APOMATUYECKUX YIJIEBOJAOPOJOB; ApPUHOBBI MEXaHU3M 3aMElleHUs
raJioreHa.

4.2 DneMeHTOpraHu4eCKue COCTMHCHUSI.

XapakTepucTuKa CBA3EH yriaepoA-3IeMEHT B 3aBUCHUMOCTH OT IOJIOKEHMSI dJ€MEHTa B
[Tepuonnueckoit cucreme 3aeMEeHTOB. MeTtamoprannueckue coeauHenus. HomeHknatypa.
CriocoObl MOJIydeHHUs] JUTHI- M MarHuilopraHudeckux coeauHeHui. Peakuus ['punbspa,
MexaHu3M. CrtpoeHue peakTuBoB ['punbspa. X peakuuu ¢ COEIMHEHHSIMH, COJCpPKAIIUMHU
aKTUBHBIN aTOM BOJIOPO/a: KMUCIOTaMH, CIUPTaMU, aMUHAMH.

4.3 CnupTsl.

Opnoatomuble cnupthl. Kiaccupukamuss u  HomeHknarypa. CrnocoObl MOTy4EHUS.
[IpocTpaHCTBEHHOE U MIEKTPOHHOE CTPOECHUE. XMMHUYECKHE CBOMCTBA.

4.4 ®enonbl

Knaccupukauus um HoMmenkiatypa. CnocoObsl monydeHus. Dusnueckue CBOMCTBaA.
[IpocTpaHCTBEHHOE U 3JIEKTPOHHOE CTPOCHHE. XMMUYECKHE CBOMCTBA

4.5 IpocTsie a3pupbl

Knaccudukanus u Homenknatypa. CnocoObl mnosydeHus. Du3nyeckue CBOMCTBA.
[IpocTpaHCTBEHHOE U 2JEKTPOHHOE CTPOEHUE. XUMUYECKHUE CBOWCTBA.

4.6 DniokcucoeIMHeHus

W3omepuss.  Homenknatypa.  CnocoObl  mnosydeHus.  Dusmyeckue  CBOWCTBA.
[IpocTpaHcTBEHHOE U 3JEKTPOHHOE CTPOCHHME OSTUICHOKCHJA. XHUMUYECKHE CBOMCTBA.
MexaHu3Mbl peakuuil UM HallpaBJIEHUE pPAacKpbITUs Kousiblia. [IprMeHeHue B NpPOMBIIUIEHHOM
OpraHUYECKOM CHUHTE3E.

Pazoen 5. Anvoecuovl, kemonwl. Kapb6onosvie kuciomol u ux npoussooubie.

5.1. Anprierusibl 1 KETOHBI

Knaccudukanms wu Homenknarypa. CrocoObl momydeHus. Dusnyeckue CBOKMCTBA.
[IpocTpanCTBEHHOE U 3JIEKTPOHHOE CTpOEHUE. XUMUYECKHUE CBOKCTBA.

5.2 O1HOOCHOBHbBIE KApOOHOBBIE KHCIIOTHI.

Knaccudukanus wu Homenkinarypa. CnocoObl mnonydenus. [IpoctpaHcTBeHHOE U
3NEKTPOHHOE cTpoeHue. dusznueckue cBocTBa. XMMHUUYECKUE CBOMCTBA.

5.3 OyHKUMOHANBHBIE MPOU3BOJHBIE KApOOHOBBIX  KHUCJIOT:  TajOr€HAHTHJIPH/IbI
(auuransoreHu 1bl), aHTUAPUAbI, CIOKHBIE FIPUPBL, AMUbI, HUTPUJIBL.

Croco6p1 momyderusi. OCcoOEHHOCTH TPOCTPAHCTBEHHOTO U AJIEKTPOHHOTO CTPOCHMSL.
Baxueiimue cpoiictBa. Peakuuu N- u O-amunupoBaHus. uxX MexaHu3Mmbl. KeTeHbl u
JTVKETCHBI.

5.4 MHOrooCHOBHbIE KapOOHOBBIE KUCIIOTHI.

JlkapOOHOBBIE KHCIIOTHI KMPHOTO U apoMaruyeckoro psna. Homenknarypa. CrnocoOsl
nonyuenus. uzndeckue U XuMUYEeCKUe cBoiCTBA. ManoHoBbii 3¢up. [lomyuenue. Ctpoenue,
CH-Kucnotnocts. Peakmum KoHJEHCAlMd MaJOHOBOTO 3(GHpa U MAJOHOBOW KHCIOTHI C
aJbJIeTUIaMU.

5.5 3ameménnple KapOOHOBBIX KUCIIOT.

INanoreno3ameniennsie kucnothl. Kiaccudukanusa u Homenkiiarypa. CrnocoObl nosrydyeHus
O- © [-TaJOTEeHO3aMEIICHHBIX KHUCIOT. XHMHYECKHE CBOMCTBA. [ MAPOKCUKUCIOTHI:
Kjaccuukanus U HoMeHkinatypa. CnocoObl moiydeHus. OcoOeHHOCTH CBOMCTB o-, f-, v-
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TUAPOKCUKUCTOT. JIakTOHBI. AMUHOKHCIOTHL. CriocoObl momydeHus. Ctpoenue. Baxueimme
¢buznueckrue u XMuMHUYECKUE CBOMCTBA.

Pazoen 6. Azomcooepocawue.

6.1. Hutpocoenunenus

Knaccupukanus wu Homenkinarypa. CnocoObl mnonydeHus. [lpocTpaHcTBeHHOE U
3JIEKTPOHHOE CTpoeHue. XHUMHUUYECKHE CBOMCTBAa. TayToMepus MEPBHUYHBIX M BTOPUYHBIX
anudaTuuecKuX HUTPOCOEMHEHUH. Peakiun.

6.2. AMuHBI

Knaccudukanms wu Homenknatypa. CmnocoObl monydeHus. Dusmveckue CBOMCTBA.
XHAMHUYECKNE CBOWCTBA.

6.3 A3a- 1 1Ma30COETMHEHUS

[lonyuenue aua30COeNMHEHUI peakiueil AMa30TUPOBAHUA: YCIOBUS IPOBEACHUS
peakuMu MW MEXaHHU3M; pa3iuyusg B YCTOMYMBOCTH HACBHIIIEHHBIX U apOMaTHYECKUX
nuasocoeMHeHnd. ®Pusnyeckre cBoWCTBA. [IpOCTpaHCTBEHHOE W 3JIEKTPOHHOE CTPOCHHE
apoOMaTUYECKUX JIMa30COEAUHEHUN B 3aBUCUMOCTH OT pH cpesbl, TayroMepHble MpeBpalieHHUS.
Xumuueckue cpoiictBa. Azocoueranue. [lonyuenue u npumenenue azacoequueHuid. CUHTE3.

4 O0beM yueOHOI 1 CIUIIIHHBI.

Cemectp
Bcero
Bl yueGHOM paboThI 2 cemMecTp 3 cemecTp
3E Axan 3E Axan 3E Axan.
9. . 4. 9.
OO61ast TpyI0€MKOCTh TUCITUTUTHHBI 8 288 3 108 5 180
KonrakTHas padoTa — ayIuTOpPHBIE 3,11 112 133 48 1,78 64
3aHATHS:
Jlexuu 1,33 48 0,44 16 0,89 32
[TpakTnueckue 3anstus (113) 1,78 64 0,89 32 0,89 32
Jlaboparopusie padboTs! (JIP) - - - - - -
CamocrosiTeJibHAs padoTa 3,89 140 1,67 60 2,22 80
KonrtakTHas camocrositenbHas paboTa 0.4 0.4 20
glmmK uz VII onsa 3au / 3au c oy.) 3.89 1,67 2.2
aMOCTOSITEILHOE U3yUCHUE PA3/ICIIOB 139.6 59.6 )
JUCIUTLINHBI
Buabl KOHTpOJIS:
Buo konmpons uz YII (3au / 3au c ou.)
JK3aMeH 1 36 - - 1 36
KonTtakTHas pabota — mpoOMEXyTOUYHas
0,4 - 0,4
arTecTanus 1 - 1
[TonroroBka K 3K3aMeHy. 35,6 - 35,6
3auér ¢
Bua nToroBoro KOHTpOJIsi: - IK3aMeH
OLIEHK O
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Cemectp
Bcero
Bl yue6HOM paboThl 2 cemecTp \ 3 cemecTp
3E Actp. 3E Actp. 3E Act
q. 9. p. 4.
OO61ast TpyA0€MKOCTh UCIIUTUTHHBI 8 216 3 81 5 135
KonrakTHas paboTa — ayIuTOpPHBIE 3,11 84 1,33 36 1,78 | 48
3aHATHS:
Jlexuu 1,33 36 0,44 12 0,89 24
[TpaxTuueckue 3anstus (113) 1,78 48 0,89 24 0,89 | 24
Jlaboparopusie pabots! (JIP) - - - - - -
CamocrosiTeJibHas paboTa 3,89 105 1,67 45 2,22 | 60
KonrtakTHas camocrositenbHas paboTa 0.4 0.4 60
ommkt 2 Mool swncon) ) 3a | 167 | — | 22
" YACHHE pasier 104,6 44,6 -
JTUCIUTLIAHBI
Buabl KoHTpOJIA:
Buo konmponn uz YII (3au / 3au c ou.)
JK3aMeH 1 27 - - 1 27
KoHTakTHas pabota — TpPOMEKYTOYHAS
0,3 - 0,3
arTecTanus 1 - 1
ITonroroBka K 3K3aMeHy. 26,7 - 26,7
3auér ¢
Bua nToroBoro KOHTpOJIsi: - IK3aMeH
OIIeHKOM

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«Du3zuKa»

1. Heap AUCHUIUIMHBI — TPUOOpETEHHE OOYYArONIUMUCS 3HAHUK 10 OCHOBHBIM
paznenam (GU3UKH U YMEHHUIO IPUMEHSTH UX B IPYTUX €CTECTBEHHOHAYYHBIX TUCIUIUIMHAX.

2. B pe3yabTaTe H3y4eHUs JUCUUILIUHBI 00y4aIOIMIACH JOJI2KEeH:

Obnadams CIENyONMMA KOMIIETEHITUSIMA U UHIUKATOPAMU UX TIOCTHKCHUS:

OIlIK-1.1; OIIK-1.2; OIIK-3.2; OIIK-3.3; OlIK-3.4.

3nams:

- (Qu3myeckre OCHOBBI MEXaHUKH, (U3UKH KOJeOaHUNW UM BOJH, IJIEKTpUYECTBA HU
MarHeTusMa, OJJICKTPOJMHAMHUKH, CTATUCTUYECKOW (U3MKK M TEPMOJIMHAMHKH, KBAHTOBOM
¢buzuky;

- cMbICT (QyHIAMEHTATbHBIX (U3UYECKUX 3aKOHOB, MPHUHIMIIOB W TIOCTYJIATOB, WX
(hOpMYTUPOBKH U TPAHUIIBI IPUMEHUMOCTH;

- CBSI3b HIMPOKOTO Kpyra (pu3nyueckux SIBICHUM C (yHIaMEHTAJIbHBIMU MPUHIUIIAMUA U
3aKOHaMU (PU3UKH; OCHOBHBIEC METO/IbI PEIICHMS 3a/1a4 110 OTTUCAHUIO0 (PU3NYECKUX SIBJICHUI;

- METOJIbI 00pPabOTKH pe3yIbTaTOB (PU3UIECKOTO IKCIIEPUMEHTA.

Ymemo:

-IIPUMEHSTh TEOPETHUECKUE 3HAHUS W IKCIICPUMEHTAIbHBIE METOIbI UCCIEAOBAHUS TIPU
pelieHny npodeccuoHalbHbIX 3a1a4;

-IPOBOJIUTH PacuéThl, OCYIIECTBIIATh AHAJIU3 U HA OCHOBE 3TOrO JejaaTb 0OOCHOBAHHBIE
BBIBO/IBI;

- QHAJIM3UPOBATH PE3YJbTATHl HAOIIOACHUHN 1 SKCIIEPUMEHTOB C IPUMEHEHHEM OCHOBHBIX
3aKOHOB ¥ TIPUHIIUIIOB (PU3HKH;
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- OINpeAeNsATh XapakTep (U3NYECKUX IMPOIECCOB IO KOMIUIEKCY IKCIEPUMEHTAIbHOU
nH(pOopMaLUU IPU MOMOLIY IpaduKOB, TAOIUI] U YPAaBHEHUH;

- MPEACTaBIATh 00PaOOTAHHYIO SKCIIEPUMEHTAIBHYIO U TEOPETUUYECKYI0 MH(OPMALIHIO B
YCTHOW M MUCbMEHHOU (hopMe, B TOM YHCIIE€ C MCIIOIb30BAaHUEM COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTUH.

Braoemy:

- HaBbIKAMH pabOThI C IHUPOKUM KPYTOM (PU3HUECKUX TPUOOPOB U 000PYA0BAHNUS;

- HaBbIKAMHM 0OOCHOBAHHMSI CBOUX CYXKJEHHUI U BbIOOpa METOJa UCCIIET0BAHUS.

3. Kparkoe cogep:xaHue JTUCUMIJIMHBI.

Paszoen 1. Quzuueckue ocHOBbl MEXAHUKU.

1.1. Ilpenmer ¢usuku. Metoapl (U3MUECKOTO MCCIEAOBAHUS: OIBIT, THUIOTE3a,
skcniepuMeHt, Teopus. llpenmer xkuHematuku. IlepemerieHue, CKOpOCTb, YCKOpPEHHE.
Kunemarnueckue XapakTepuCTUKU BpaIaTeIbHOTO IBUYKEHUSI.

1.2. 3akonbl HproTOHA. 3aKOH BCEMUPHOIO TATOTEHHUS. 3aKOH BCEMUPHOIO TATOTEHUS.
JIBro>keHue Tena nepeMeHHoN Macchl. Y paBHeHust Memepckoro. @opmyna [{nogKoBCKoro.

1.3. Yopyruit 1 Heynpyruil ynapel mapoB. MOMEHT MHEPLUUHM MaT€pUATbHON TOYKUA U
TBEpOro Tena.

1.4. Kunematuka rapMoHW4eckux KoJjeOanui. [uddepenumanbnoe ypaBHEeHUE
rapMoHU4ecKkux kosiebanuil. [loHaTre o 3aTyxaromux U BIHYKJIEHHBIX KoJieOaHUsX. BoiHoBoe
NBUKEeHHE. BOIHBI IpoA0IbHBIE U TONIEPEYHBIE.

Pa3zoen 2. Monexynapnas ¢puzuxa u mepmoounamuxa.

2.1. DneMeHTHl TEPMOJUHAMHKKA W (U3UYECKON KHUHETUKH. HjeanbHBId Tas3.
Pacnipenenenne bonpimana u ero obmedusnueckuii cMmpici. Peanbnblii Ta3. YpaBHeHue Ban-
nep-Baabca.

2.2. Tepmoaunamuueckuid wmeton B (usuke. PaBHoBecHble cocTosiHusA. Hauana
TepMOIMHAMUKU. [{MKIIbI. DHTPONUS U €€ CTaTUCTUYECKOE TOJIKOBAHHUE.

2.3. Snenue nepenoca. JAuddy3usa. 3akon duxa. TermmonpoBoaHocTs. 3akoH Dyphe.
Buyrpennee tpenue (Bs3kocTb). 3akoH HpioToHa.

Pazoen 3. Dnekmpocmamuxa u nocmosiHHbLU IEKMPUYECKUL MOK.

3.1. 3akon Kynona. Teopema Octporpanckoro-I'aycca. Humonb. JudnekTpuku B
AJIEKTPOCTATUYECKOM IOJIE.

Pa3zoen 4. Dnekmpomacnemusm.

4.1. 3akon Ammepa. 3akon buo-Casapa-Jlamnaca. Cuna Jlopena.

4.2. MarneTuku. DNeKTpoMarHuTHas UHAYKUus. Y paBHeHne MakcBesia.

Paszoen 5. Onmuka.

5.1. UnTepdepentus BoiH. dudpakmus BonH. [lomsipuszarus BoH.

5.2. Termosoe usnyuenue. 3akoH Kupxroda. ['unoresa [1nanka. KBantoBoe o0bsicHeHNE
TeroBoro u3nydenus. Dpdext Komnrona.

5.3. Snepnas mozaens aroma. [loctymarsl bopa. ATom Bogopoa o bopy.

Pazoen 6. Dnemenmuor keanmosou ghusuxu.

6.1. T'unore3a ne bpoiina. BonnoBoe ypaBuenue lllpeaunrepa s cTanMOHapHBIX
cocrosinuil. OnbiTel Ll Tepua-I'epnaxa.

6.2. Mnoroanektponnbiii atoM. Oddextr 3eemana. I[lpuamun Ilaynu. KsantoBbie
cTaTucTuyeckue pacrpenenenust boze-OitHireiina u @epmu-/Jupaxka. @ononsl. 3akons! JlebOas
1 DUHIITEHHA.
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4. O0beM yueOHOMH THCUMTIIHHBI

Cemectp
Bcero
Buj yae6noit paboThl Ne2 Ne 3
3E Axkan. 3E Axkan. 3E Axkan.
q. q. q.
OO61ast TpyA0€MKOCTh UCIIUTUTHHBI 10 432 4 216 6 216
KonrakTHas paboTa — ayIuTOpPHBIE 3,5 128 13 48 22 30
3aHATHA:
B TOM 4HcJe B (popMe NpaKTHYECKOH
NOJATOTOBKH ) ) ) ) ) )
Jlexuu 1,3 48 0.4 16 0.9 32
B TOM 4ucie B popMe NpaKTUIECKOM
MOITOTOBKH ) ) ) ) ) )
[TpaxTuueckue 3anstus (113) 1,3 48 0,4 16 0,9 32
B TOM 4ucie B popMe NpaKTUIECKOM
MOITOTOBKH ) ) ) ) ) )
Jlaboparopusie padboTs! (JIP) 0,9 32 0,4 16 0,4 16
B TOM 4ucie B popMe MpaKTUIECKOM
MOITOTOBKH ) ) ) ) ) )
CamocrosiTeJibHAas padoTa 4,5 232 1,7 60 2,8 100
KonrakTHas camocrositenbHas pabota - - -
CamMocTosATenpHOE N3YUCHUE Pa3IeIOB 4,5 160 1,7 60 2,8 100
JUCLUIIMHBI
Buabl KOHTpOJIA:
JK3aMeH 2 72 1 36 1 36
KonTtakTHas pabota — HpoMexyToyHas 0.4 0.4 0.4
arrecraunus 1 1 1
[ToaroToBka K 3K3aMeHY. 35,6 35,6 35,6
Buja nToroBoro KOHTpoJIsi: JK3aMeH JK3aMeH
Cemectp
Bcero
Bun yuebnoit paboTsl Ne 2 Ne 3
3E Actp. 3E Actp. 3E Actp.
q. q. q.
OO61asi TpyA0€MKOCTh TUCIIUTUTHHBI 10 324 4 162 6 162
KonrakTHasi padoTa — ayIuTOpPHBIE 3,5 96 13 36 22 60
3aHATHSA:
B TOM 4HcJje B (popMe NpaKTHYECKOH
NOJATOTOBKH ) ) ) ) ) )
Jlexkun 1,3 36 0.4 12 0.9 24
B TOM 4ucie B popMe NpaKkTUIECKOM
MIOATOTOBKH ) ) ) ) ) )
[TpaxTnueckue 3anstus (113) 1,3 36 0,4 12 0,9 24
B TOM 4ucie B popMe NpaKkTUIECKOM
MOATOTOBKH ) ) ) ) ) )
Jlaboparopusie padots! (JIP) 0,9 24 0,4 12 0,4 12
B TOM 4ucie B popMe NpaKkTUIECKOM
MOITOTOBKH ) ) ) ) ) )
CamocrosiTeJibHAs padoTa 4,5 120 1,7 45 2,8 75
KonrtakTHas camocrositenbHas paboTa 4,5 - 1,7 - 2,8 -
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IIpooonscenue mabauyvl

CaMOCTOATENbHOE U3YUEHHUE Pa3/IeoB 120 45 75
JUACIUATIINHBI

Buabl KOHTpOJIA:

JK3aMeH 2 54 1 27 1 27
KonTtakTHas paboTa — HpoMexyToyHas 0.6 0.3 0.3
arrecTaunus 2 1 1
[ToaroToBka K 3K3aMeHY. 53,4 26,7 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH JK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHBI
«IKOJIOrus»

1 Heap aucuumimHbl — cGOPMUPOBATH Y CTYACHTOB IPEICTaBICHUE O COBPEMEHHBIX
9KOJIOTMYECKUX MpolieMax, 0 (U3MKO-XUMUYECKUX MpoleccaX, MPOTEKAOIIUX B Pa3IUYHbIX
KOMIIOHEHTAaX OKpY)KaloIlel cpelpl M O CTENeHH AaHTPOINOIE€HHOTO BO3JIEHCTBUS Ha JTH
MIPOLIECCHI; BHIPA0OTaTh y CTYIEHTOB HABBIKM CHCTEMHOTO MOJXOJA K M3YYEHHIO M PEHICHHUIO
9KOJIOTHYECKUX  IpoOsieM, BO3HUKIIUX B  pe3yjlbTare IMPOMBILIUIEHHO-XO35SICTBEHHON
NEeSITeIbHOCTH YeJIOBEKa, Pa3BUTh MbIILICHUE, IO3BOJISIONIEE [TPABUIIBHO OIICHUBATh JIOKAJIbHBIE
Y OTJIQJICHHBIE MOCJIE/ICTBUS IPUHUMAEMbIX PELIEHUHN JJIs1 OKPYKaoIIel Cpe/bl U YeJIOBEKa.

2 B pesyabrare u3y4eHHUs AUCHUILIMHBI 00YYAIOLIUICH 10JIKEH
Obnadams CleyONUMA KOMIIETECHITUSIMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:
VK-2.2; VK-8.1; VK-8.2; OlIK-2.2; OIIK-2.4; OIIK-5.1; OIIK-5.2; OIIK-7.2
3nams:

. OCHOBHBIE 3aKOHBI O0OLIEH 3KOJIOrUH;

. 3aKOHOMEPHOCTH CTPOEHHMSI U (PYHKIITMOHUPOBAHUH OHUOChEpHI;

. COBPEMEHHBIE 3KOJIOTMYECKHE MTPOOIEMBI;

. OCHOBHBIE MPUHIMIIBI 3aLIUTHI IPUPOIHOM Cpesibl OT aHTPOTIOI'€HHBIX BO3AEHCTBUI;

. CTPOCHHE OCHOBHBIX Teochep 3eMIM U OCHOBHBIE (PU3UKO-XMMHUYECKHE TIPOIIECCHI,
MIPOTEKAIOIIKE B HUX;

. OCHOBHBIE MOHATHUS U MPUHIUIBI KOHIENIUY YCTOWYMBOTO Pa3BUTHS;

. OCHOBHBIE CBEJICHUS O TJI00aIbHON MpobiIeMaTHKe, MPUPOIHBIX pecypcax, MIaHeTapHbIX

rpaHuIlaX, AHTPOIIOT€HHOM BO3JCHCTBUM Ha OKPYKAIOUIYIO CpEly, YIPaBICHUH KadyeCTBOM
OKpYKalolle Cpebl,

. IIPUHLAIIBI 3€JIEHON XUMMUH;

ymemsn:

. paccMaTpuBaTh KOHKpPETHBIE IyTH PEIICHUs MPOoOJIeM OXpaHbl MPUPOABI B Pa3IMUHBIX
reorpauuecKkux U SKOHOMHUYECKHUX YCIOBHSIX;

. IIPUMEHATHh IIOJIyYCHHBIE 3HAHHs I OLICHKM COCTOSIHUS OKpYKAKoUIeHd cpensl M
PalMOHAIBHOTO UCIOJIB30BaHUS IIPUPOIHBIX PECYPCOB;

. HCII0JIb30BAaTh CETEBbIE€ KOMIIBIOTEPHBIE TEXHOJIOTUHM U 0a3bl JAaHHBIX Ui pPELIEHUS
KOHKPETHBIX 3KOJIOTUYECKUX MTPOOIIEM;

. NPUMEHATH IOJyY€HHbIE 3HaHHS B Ipoliecce JanbHeWmied ydeObl, NMpu H3YyUYEHHU

podecCHOHATBHBIX U IPOGUIBHBIX TUCITUIUIMH, U B OyIyIIeld MPakTHIeCKON JIesITeILHOCTH,
gnaoems:

. 0a30BBIMU TEOPETUUECKUMH 3HAHUSIMU B 00JIACTH 3KOJIOTUH.

. 0a30BBIMU 3HAHUSMHU B 00JIACTH SKOHOPMUPOBAHMS;

. MOHATUIHBIM aInaparoM B 001acTu OOIIEeH 3KOJIOTUH, PAllMOHAIBHOTO HCIIOJIb30BAHUS
MIPUPOJHBIX PECYPCOB U 3aLUTHI OKPYKAIOILEN CpeJIbl;

. METOJaMU  UJCHTHU(PUKAIMK JIOKAIbHBIX OSKOJIOIMYECKUX MpoOJieM, OLEHKH HUX
3HAYUMOCTH.
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3 Kparkoe coaepxxanue TUCUUIIMHBI
Beeoenue, ocnoenvie nonamus

Henu, 3agaun AUCUMIUIMHBL. MECTO NUCHUIUIMHBI B cHCTEME OOIIEro M XUMHUYECKOTO
o0pa3zoBaHus. DKOJOTHYECKOe O0Opa3oBaHHE W O0pa3oBaHUE I YCTOMYHMBOTO Pa3BUTHSL.
OO01IecTBO M OKpYKaroIIas cpesa.

Pazoen 1. Obwue eonpocet 3konozuu. buocghepa. bBbuoixkonocus. buocghepa u
ycmouuugocms

1.1 OcHoBHble 3akoHbl dKojoruu. buoskonorus. Ilonsatue 006 3KocucTemax.
YcrotunBocTh dKocucTeM bruocdepa, ee IBOMIONMA U YCTOMYHUBOCTh. DKOCHUCTEMBI 3€MJIM U
ycToitunBocTh. OCHOBHBIE CBeICHHS O 1iaHeTe 3emiisi. OCHOBHBIC TIOHATHS KOJIOTHH. 3aKOHBI 1
OpUHOMNBL  3Kojoruu. [loTokum »sHeprum U BemiectBa B dKocucTeMax. (OCHOBHBIE
OMOreOXMMHUYECKHE LUKIBI (KpYyroBopoThl BemlecTB). LluknuyHocTs mpoiieccoB B 6uochepe u
YCTOWYHBOCT.

1.2 Hapononacenenue. YenoBeuecTBO Kak dYacTb Ouocdepnl. [emorpaduueckue
npoOiembl.J[MHaAMUKa YeJIOBEYECKOW MOMYISIIIUY, POKIAEMOCTb, CMEPTHOCTb, BO3pacTHas
cTpykTypa. IIpoGieMbl cOBpeMeHHOTo 3Tana pocra YUCIEHHOCTH HaceJeHus. | eorpadguueckoe
pacnpezeneHue HaceneHus. PerynupoBanue HapoJOHACETICHUS.

Pazoen 2. Cmpoenue u cocmae zeocgpep 3emnu. OcHoGHble Pu3UKO-XUuMUYECKUE
npoueccel, npomekaroujue 6 2eochepax

2.1 Armocdepa 3emnu. Crpoenue armochepsl, poiab (OTOXHMUYECKUX peaKkUuil B
¢dbopmupoBanuu cocrtaBa atmocdepsl. [lapuukoBeiil addekr. [lapHukoBsie rassl B atMmocdepe.
Knnmarnueckne mocneacTBusi aHTPOIOTEHHOW AESTEIbHOCTH. PacnpenesieHrne KOHUEHTpPALMU
o3oHa B arMmocdepe. O30HOBBIM cioit. [Ipupomasiii mukia o3oHa. COBpEMEHHOE COCTOSHUE
030HOBOTO cJosi. [TociaeacTBust pa3pymieHUs: 030HOBOTO CJI0sT 3eMJIH ISl YeJloBeKa U Onocdepsl
B memoM. CrpatocdhepHblii 030H u  TpomochepHbI 030H: CXOJICTBO U  pa3auyus.
MexyHapoAHOE COTPYAHUYECTBO B 00JIACTHM OrpaHMYEHHME IPOM3BOJCTBA U MCIIOJIb30BAHUS
030HOPA3pPYILIAIOIIUX BelecTB. MoHpeanbCcKkuil NpoToko. KHUCIOTHBIE MOXKIM M MPOLECCH
OKHCJIEHU ITpuMecei B Tporocdepe. DoToXumMudeckuii cMor.

2.2. I'mapocdepa 3emuu. Buasr Bog Ha 3emie. [Ipecubie Boabl. ['Mapoiorndeckuii UK.
I'mob6anpHBIE 3K0IOrHUEcKUe PoOIeMbl THApocdepsl. ' TaBHbIE KATHOHBI U AHUOHBI TPUPOAHBIX
BoJ. KucioTHO-OoCHOBHOE paBHOBeCHE B MPHUPOAHBIX Bojax. ll[enoyHOCTh MPUPOAHBIX BOJI.
OcHOBHBIE TNPUYMHBI, JTalbl U TOCJIEACTBUA  3aKUCICHUS MPUPOJHBIX  BOJIOEMOB.
OKHCANTENbHO-BOCCTAHOBUTENBHBIE TPOILIECCHl B HPUPOJHBIX BogoeMmax. Crpatudukanus
MPUPOAHBIX BoA0eMOB. [Iporieccsl agTpodukanuu BooeMoB. [IpHunHbl U OCIEACTBUSL.

2.3. Jlutocdepa 3emnu. 3emuas kopa. [lousa. Ctpoenue nouBeHHOTO cios. COoCcTaB MOYB.
Opranuyeckue BeuiecTBa B nouyBe. Posb )KMBBIX OpraHu3MoB B ()OPMHUPOBAHUU IOYBEHHOIO
cios. Tsokenble MeTaisl B ouse. Jlerpananus nous. BoaHast u BeTpoBast 3po3usi OYB.

Pazoen 3. Anmponozennoe 6030eiicmeue Ha OKPYHCAlOWyio cpedy u pauuoHaibHoe
npupooononviosanue

3.1. Ilpuponusie pecypcol. Ilonatue 00 oTXOax MPOU3BOJACTBA MU TMOTPEOICHHUS.
MaiooTxoiHbIe ¥ 0€30TX0/AHbIE IPOU3BOICTBA.

3.2 IlomAatme O  IUIAHETApHBIX  TIPAHULIAX.  AHTPONOIEHHBIE  HAPYIICHUS
OMOreOXMMHYECKUX ULUKIOB a3zoTa U (¢ocdopa. OCHOBBI SKOHOpMUPOBaHUSA. (OCHOBHbBIE
MIPUHIIATIBI 3€JICHON XUMHH.

Pazoen 4. Ycmoiiuueoe pazeumue

YcroituuBoe pasButue. Mcropust cranoBiIeHUs TOHATUSA. BKilag oTeueCTBEHHBIX YUEHbIX.
Henu ycroitunBoro pazsutusi OOH. MexayHapoaHoe COTpYIHUYECTBO B 0OJACTH YCTOMYHUBOTO
pazButus. IIpombliieHHass SKOJOrMs M 3€JeHass XUMHUS Kak HWHCTPYMEHT oOOecreyeHUs
ycToiunBoro pazsutus. ConuanbHast OTBETCTBEHHOCTh XUMUKOB. DKOJIOTHYECKas 3THKA.

28



4 O0beM yueOHOM TMCHUTITHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThbl Axax | Actp.
3E
4. 4.
O01mas Tpya10eMKOCTb JUCHHUIJIMHbBI 3 108 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,9 32 24
Jlexinm 0,45 16 12
[Tpaxtuueckue 3ansarus (113) 0,45 16 12
Jlaboparopusie paboTs! (JIP) - - -
CamocrosiTesibHasi paboTa 2,1 76 57
KoHTakTHas camocrosiTesibHas paboTa 0,2 0,15
2,1
CaMOCTOSTENbHOE N3YUYEHHUE PA3/IETI0B JUCHUIIIIMHbI 75,8 | 56,85
Buja koHTpoOJIs: 3a4er

AHHOTaNusA padoyeil NPOrpaMMsbl JUCHHILIMHBI
«Pu3nyeckast XUMMD>
1. Heab AMCHUIUIMHBI — PACKPBITh CMBICI OCHOBHBIX 3aKOHOB, YIPABJISIOIIUX XOJOM
XMMHMUYECKOTO Tpoliecca, MoKa3aTh 00JacTH MPUIOKEHHUS STHUX 3aKOHOB M HAY4YMTh CTYACHTA
IPAMOTHO IPUMEHATHh MX IPU PEIIEHWM KOHKPETHBIX TEOPETUYECKHX M IPAKTUYECKHUX 3a]ad,
IIOHSATH OCHOBHBIE KNHETHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUSI XMMUYECKUX IIPOLIECCOB U POJIb
KaTajan3a Il XMMUYECKON TEXHOJIOTHH.

2. B pe3yabTaTe n3y4eHusi AMCHUILIMHBI 00YYAKOMIMICS TOJIKEH:

Obaaoams crneayoluMi KOMIETEHIMSAMHE U UHAUKatopamu ux noctikenus: OINK-1.1;
OIIK-1.2; OIIK-3.2; OIIK-3.3; OIIK-3.4.

3nams:

— OCHOBHBIC 33aKOHBI ()M3WYECKOH XHWMHUH, B3aMMOCBS3b (DPU3MYECKHX M XUMHYECKUX
XapaKTEepPUCTUK MPOIECCa;

— TNYTH ONpEACTCHHUS BAKHEHIIUX  XapaKTEPUCTHK XUMHUYECKOTO  PaBHOBECHS
(KOHCTaHTBI PaBHOBECHSI, PABHOBECHOTO BBIXOJIA MPOIYKTA, CTETICHU MPEBPAIICHUS MCXOTHBIX
BEIIECTB) M BIUSHUS PA3JIMIHBIX (PAKTOPOB HA CMEIICHNE XUMHUYECKOTO PAaBHOBECHS;

— YCJOBHSI YCTaHOBICHHS (Da30BBIX PABHOBECHH B OJHO- W MHOTOKOMITOHEHTHBIX
crcTeMax, BO3SMOXXHOCTH Pa3JIeICHUs CIIOKHBIX CHCTEM Ha COCTABJISIONINE KOMIIOHEHTHI;

— TEpPMOJMHAMHYECKOE OIMCAHUE CBOWCTB HICATBHBIX M HEUICATHHBIX PACTBOPOB,
MOJIXObI K HAX0XKICHUIO TapIHaIbHBIX MOJIIPHBIX BEJIMYWH KOMIIOHEHTOB PacTBOPA.

Ymemo:

— TPHUMEHATh TEOPETHYECKUE 3HAHHMS W HKCICPUMEHTAIBHBIE METOJBI HCCIIETOBAHUS
¢bu3nyecKoi XMMHUHU IPU PellIeHUuH NPoPeCcCUOHATIbHBIX 3a/1a4;

— TPOBOJUTH TEPMOIAMHAMUYECKHE PACUETHI, OCYIIECTBIATh aHAIN3 U HA OCHOBE 3TOTO
JIeJIaTh 000CHOBAHHBIE BEIBOIBI;

— TpEeICKa3plBaTh M HAXOIUTh ONTHMAIIBHBIC YCIOBHUS TPOBEACHUS XHUMHUYECKOTO
IpoLecca C LEJbI0 MOJIy4eHUSI MaKCUMaIbHO BO3MOYKHOI'O BbIX0/1a HHTEPECYIOIIETO MPOIYKTa;

— TPEICTaBIATh JaHHBIC JTAOOPATOPHOTO HCCIEAOBAaHHS B Tpaduueckoil dopme M Ha
OCHOBE TOJYYCHHBIX 3aBHCHMOCTEH OMpPENENsTh COOTBETCTBYIOIINE TEPMOIMHAMUYECKHAE H
KHHETHYECKUE XapaKTEPUCTHUKN XUMHUECKON CHCTEMBI H XUMUYECKOTO TPOIIECcCa;

— MpPOBOJWTH aHAINW3 W KPUTHUYECKH OIICHWBATH IIOJyYCHHBIE SKCIEPUMEHTAIbHBIE
TaHHBIe, 0000IIaTh U JeNIaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OTIHITOB.

Braoemy:
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— KOMIUIEKCOM COBPEMEHHBIX TEOPETHUECKUX METOJ0B (U3NYECKON XUMHMM IS
penieHuss KOHKPETHBIX MCCIIEIOBATEIbCKUX 3a/1a4;

— HaBBIKAMM ONPENEICHUS COCTOSIHHASI PAaBHOBECHS U CAMOIIPOU3BOJIBLHOTO HAIIPABIICHUS
XMMHUYECKOTO MPOIIECCa;

— npuemMamMu O00paOOTKH TMOJIYYEHHBIX OMNBITHBIX JaHHBIX JUISI BBIABJICHUA U
YCTAaHOBJIEHUS! B3aMMOCBSA3E€H MEXIy TEpPMOJMHAMMUYECKHMU CBOMCTBAMH M (PU3NYECKUMU
rapamMeTpamu Ipolecca;

— 3HAHUSMU OCHOBHBIX 3aKOHOB (U3MYECKOM XUMHUU Uil COJEpKaTeNIbHOM
MHTEpIPETALUU TEPMOJIUHAMAYECKUX PACUETOB.

3. Kpartkoe cogep:xaHue JUCHMILIHHbBI

Paszpen 1. Xumuyeckasi TepMOAMHAMHUKA
1.1. IlepBbIi1 3aKOH TEPMOAVMHAMUKH

TepMmoauHaMHUECKUE CUCTEMBI U TEPMOJMHAMHUYECKHE IMapaMeTpbl. DKCTEHCUBHbIE U
MHTEHCHUBHBIE CBOMCTBAa cHUCTeMBlL. TepmoauHampueckuil mnpouecc. DyHKIMM COCTOSHUSA H
¢GbyHKIMM mpolecca. BHyTpeHHss 3Heprusi W 3HTaNblMs, UX cBoiicTBa. Temaora u paboTa Kak
dbopmel mepenaun 3Hepruu. Pabora pacmmpenust raza W mojesHas pabota. DopmMymupoBKH
[IEpBOro Hayaja TepMOJUHAMUKU. B3auMOCBsI3b TEIIOTH, pabOThl U M3MEHEHHs] BHYTPEHHEN
SHEPruu B U30XOPHOM, U300apHOM U HM30TEPMHUECKOM Iporieccax. TemnoéMKoCcTh BellecTBa —
M30XOpHas WM u300apHas, MOJSpHas, ynaeiabHas. TermioéMKOCTb HAealbHBIX T'a30B,
B3aUMOCBs3b MOJISIpHBIX TeruioémkocTel Cp u Cv uueanbHOro rasza. Termao€MKOCTb TBEPbIX
BEIIECTB U JKUAKOCTEH. 3aBUCHUMOCTh MOJISIPHOW HW300apHOW TEIUIOEMKOCTH BEIIEeCTBa OT
TEMIIEpaTypbl, IMIUPUUECKUE YpaBHEHUsI (CTENIEHHBIE PSAbl), UX MPUMEHUMOCTb. 3aKOH KyOOB
Hebas, nmpaBuino romonra u Iltu. Cpennsst n3obapHas TEIIOEMKOCTh BEIIECTBA B WHTEPBAJE
TeMiieparyp. TemIieparypHasi 3aBUCUMOCTb IpupanieHus sutaibnuu Bemectsa (Hr — Ho) mpu
MIOCTOSIHHOM JIaBJ€HUM € Y4€ToM (ha30BbIX MepexoJoB. TemaoBod 3(dekT XUMUYecKoro
npouecca. OcHOBHOe cTaHAapTHOe cocTosHue. CraHfapTHbIE SHTalIbIMM OOpa30BaHUS H
cropanusi BeuiecTB. I[IpumeHenue 3akoHa ['ecca A BBIUMCIEHMS] TEIUIOBBIX 3 (HEKTOB
XUMHUYECKUX U (PU3MKO-XUMHUYECKHX IpoueccoB. CBsA3b TEIUIOBBIX 3((EKTOB MPU MOCTOSTHHOM
o0beMe U TpU TOCTOSHHOM JIaBJIEHUWHU. 3aBUCHUMOCTh TeIJIOBOro s¢¢ekra peakuuu OT
Temreparypbl. BbiBon u aHanu3 ypaBHeHuss Kupxropa B auddepeHunanbHoi  Qgopme.
WurerpupoBanue ypaBHeHnus: Kupxroda.

1.2. BTopoii 3aKOH TepMOJIUHAMUKHU.

CaMonpou3BoJbHBIE W HECAaMONPOM3BOJIbHBIE, OOpaTuMble UM  HEoOpaTHUMBIE,
paBHOBeCHbIE (KBa3MCTAaTUYECKHE) U HEpaBHOBECHBbIE Ipolecchl. PaboTra paBHOBECHOTO U
HEPAaBHOBECHOTO MpoueccoB. POpMyIUPOBKH BTOPOro Hayalda TEPMOJUHAMHUKU. DHTPOIUS Kak
KpUTEpUN HAINpPaBICHHOCTH CaMOIIPOU3BOJIBHBIX MPOLECCOB M PABHOBECHUS B M30JIMPOBAHHBIX
cUcTeMax. 3aBUCUMOCTb SHTPOIMHU BEIIECTBA OT IApaMeTPOB COCTOSIHUS (TeMIepaTyphl,
naBieHus, oobeMa). PacueT M3MEHEHHUs SHTPOINMU B Pa3IMYHBIX IPOIECCaX, CBSA3AHHBIX C
M3MEHEHHEM COCTOSIHHS MJICANIbHOTO Tra3a, a TaKKe YHUCTBIX TBEPIABIX WM JKUIKUX BELIECTB.
W3meneHue 3HTpoNnMM B IMPOLIECCE CMELIEHUS HUIealbHbIX Ta3oB. 3MeHeHue sHTponuu mnpu
¢da3zoBbix mnepexonax. TemoBas Tteopema Hepucra, noctynar I[lnanka (Tperbe Hayaio
TepMoauHamMukn). CraTucTHYeckas MHTEpHpeTanus BTOPOro Hayajla TEepPMOJIUHAMUKH,
ypaBHeHue boisbnmana-Ilnanka. Beraucnenne aOcoiioTHON SHTpONMHM BemiecTBa. Pacyer
M3MEHEHHUsSI SJHTPOIMH B XUMUYECKUX PEAKLMSIX MPU PA3INYHBIX TeMiieparypax. O0beuHEeHHOE
ypaBHenue | u Il 3akoHOB TepMommHamuku. DHeprus ['enbmrosbia u sHeprus [mb0Oca kak
KpUTEpUHU  HANpPaBIECHHOCTH TMPOLIECCOB M  paBHOBECHS B  3aKpbITBIX  CHCTEMaXx.
XapakTtepuctuueckue (GpyHKUUU. 3aBUCUMOCTh 3Hepruu ['enbmronbia u sHepruu ['mb6ca ot
[apaMeTpoB COCTOSIHUA. TeMmIiiepaTypHas 3aBUCUMOCTb 3Hepruu ['mb0ca BemiecTBa ¢ y4éToM
¢dazoBbix nepexonoB. Pox ¢dazoBoro mnepexona (mepBblid, BTOpoi). YpaBHenus ['10O6ca-
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I'enpMmroneia. Pacuer namenenuii ctanaapTHbix sHepruii ['ud60ca u ['enpmronbia B XMuMHUYECKUX
peakuMsaX Mpy pa3aIudHbIX TEMIIEpaTypax.

CucreMbl NEPEMEHHOTO COCTaBa. XUMHUYECKMM NOTEHLHAl KOMIIOHEHTa CHCTEMBI.
3aBUCUMOCTh XMMHUYECKOIO MOTEHLHMANA OT JaBJIEHUS U TeMIlepaTypbl. Y CIOBHUS paBHOBECHUS U
CaMOIIPOM3BOJIBHOTO IPOTEKAaHUS MPOLECCA B CUCTEMAX IIEPEMEHHOIO COCTaBA.

1.3. XumMuueckoe paBHOBECHE

MarepuanbHblii OanaHC XMMHYECKON pEaKIUM, CTENeHb NpPEBpAIlCHUs, XUMHYECKas
NepeMeHHas. YpaBHEHUE H30TE€PMbl XuMu4eckol peakuuu (u3orepmbl Baut-I'odda).
XHAMHMYECKOE CPOJCTBO. AHAIW3 YpPaBHEHMS HW30TEPMBl Ul ONIPENEICHUS HaIpPABICHUS
CaMOIIPOM3BOJIBHOTO  NPOTEKAHMs  XMMHYECKOM  peakuuu OT  JAHHOTO  HCXOJHOIO
(HEpaBHOBECHOTO) COCTOSHUA. TepMoJuHaMHuYecKas KOHCTAaHTAa XMMHMYECKOTO DPAaBHOBECUS U
SMIUPUYECKUE KOHCTaHThl XxuMHuueckoro pasHoBecus (Kx, Ke, Kn, Kp), ypaBHeHUs ux cBs3u ans
peakuuu B HJIEaIbHOM Ta30BOM cmecu. KOHCTaHTBI paBHOBECHS [UII TOMOIE€HHBIX U
reTepOreHHbIX PEaKlMi, UACATbHBIX M HEUJCAIbHBIX PEAKIMOHHBIX CUCTEM (Ha HpuUMepax).
CMmenieHne XMMHUYECKOTO paBHOBecusi Mpu u3MeHeHuu obmiero nasiaeHus (T = const) u npu
no6apiieHnH B cucteMy nHeptHoro rasa (T = const, P = const).

Bnusinue temmeparypbl Ha KOHCTAaHTY XUMHUYECKOTO paBHOBECHS, ypaBHEHUS U300apbl U
M30XOpPbl XMMUYECKON peaklnny. BpiBoJ, aHAIM3 U MHTETPUPOBAHUE HAa3BAaHHBIX YPABHEHUW HA
npuMepe ypaBHEHUs M300apbl. PacueT cpeiHero u HICTUHHOTO TEIIOBOTO 3¢ (deKTa XUMUYECKUX
peakuuii K3 3aBUCHMOCTHM TEPMOJAVMHAMUYECKONM KOHCTAHTBI PABHOBECHS OT TEMIIEPATYpHI.
Pacuer KOHCTaHT paBHOBECHS XUMHYECKHX PEAKIMM W3 CTAaHJAPTHBIX TEPMOJMHAMHYECKUX
¢GyHKIMH BemiecTB. BbruncieHne KOHCTaHT paBHOBECHS! XUMUYECKUX PEAaKIUi MO CIPaBOYHBIM
JAHHBIM O KOHCTaHTaX PaBHOBECHsI peakluii 00pa30BaHMs COEAMHEHUN U3 MIPOCTHIX BEILIECTB.

Pazgea 2. ®a3oBble paBHOBeCHS B OJTHOKOMIIOHEHTHBIX CHCTEMAX
2.1. ®a3oBble niepexosl U (pazoBas quarpaMma COCTOSIHUS IS OJTHOKOMIIOHEHTHBIX CHCTEM
da3a, KOMIIOHEHT, 4YuclIO cTerneHed cBoOonbl. IlpaBuio ¢a3z ['nbbeca. I[lpumenenue
npaBwia (a3 ['mbOca mis ananm3a (a3oBbIX PAaBHOBECHH B OJHOKOMIIOHEHTHBIX CHCTEMaXx.
Juarpamma COCTOSIHUSI OJHOKOMIIOHEHTHOM cucCTeMbl, €€ (a30Bble MOJI, JIMHUU U TPOMHbIE
TOYKH, BBIPAXKAIOIINE COOTBETCTBEHHO OnHO(pa3HOe, AByX(da3zHOoe U TpexdazHOE PABHOBECHSI.
Hacpimennsiil map, TemnepaTypHasi 3aBUCHUMOCTb JaBJIEHUSI HAchIlleHHOro mapa. Kpuruueckas
TOYKAa, KPUTHUECKOE COCTOSHHE BEIIECTBAa, €ro OCOOEHHOCTH. BBIBOJ M aHaINU3 ypaBHEHUS
Knaneiipona. 3aBucuMocCTh TeMIepaTyphbl IUIaBJIEHUS OT BHEIIHErO JABJICHUS, HHTETPUPOBAHUE
ypaBHeHus KitaneiipoHa mis paBHOBECHSI TBEPIOE TEIO - KUJIKOCTh. PaBHOBecHsI ¢ ra3oBOM
¢dazoit, ypaBHeHnue Kuaneiipona-Knaysuyca, BbIBOJ M HMHTEIPUPOBAHME YpaBHEHMS s
ONMCAHUS JIMHUM HCHapeHuss W cyOnuManuu, Hcrojb3yeMble pgomnymieHus. Onpenenenue
KOOPAMHAT TPOMHOU TOYKHU.

2.2. OnpeneneHye TepMoANHAMUYECKUX (PYyHKIMHI Ipoliecca (pa3oBoro rnepexoja

[Ipumenenne  ypaBHenus  Knaneipona-Kmaysmyca  uist pacdera  M3MEHEHUs
TEPMOJIMHAMUYECKUX (QYHKIMM 1pu  (a30BbIX MpeBpalleHusXx. B3auMocBs3p 3HTAIBIUI
IUTABJICHUS, UCIIAPEHUS U BO3TOHKU B TPOMHOM Touke. DMMUpUUecKoe mpasuiio TpyToHa.

Paspnen 3. TepmoanHamMudeckasi Teopusi pacTBOpOB

3.1. OcHOBBI TepMOIMHAMUKHU pacTBOPOB. [lapuinanbHbie MOJIbHBIE BETUYHHbI

Knaccudukanuu pactBopos. Ilapuuansapie MOJsIpHBbIC BeTUYUHBL. YpaBHeHUs1 [ nb6ca-
Jiorema (BbIBOJ U aHanu3). MeToabl omnpeneiaeHus] NapuualbHbIX MOJISIPHBIX BEIUYHUH (METOL
KacaTelbHBIX M METOJA OTpe3koB). OTHOCUTENbHBIE NapLUaIbHble MOJISIPHbIE BEIHMYHHBI
(mapuuanbHble MOJIsipHbIEe QYHKIMU cMelleHus ). TepMmoauHaMuyeckue QyHKIIMN CMEIEHUsI.

3.2. TepMoIMHaMHUYECKOE ONMCAHNE UICATBHBIX U HEUJEAIbHBIX PACTBOPOB
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WneanpHble  (COBEpILIEHHBIE) PACTBOPbI. XHMMHMYECKHNH MOTEHLMAN KOMIIOHEHTa
UJealbHOTO pacTBopa. TepMoauHamMuueckue (yHKIUU CMEUICHUS Ul UACAIbHBIX PacTBOPOB.
PaBHOoBecue "wpeanbHbll pacTBOp-map", 3akoH Payns, rpaduueckas WHTEpHpeTamus 3aKkoHa
Paynsa. IlpenenbHo pa3z0aBieHHbIE pacTBOPHI, 3aKOH ['eHpH. VYpaBHEHHE XUMHYECKOTO
MOTEHLIMaa JJIs PAcTBOPHUTENsT W PACTBOPEHHOro BeulecTBa. HewuneanbHble (peanbHbIE)
PacTBOPBI, TOJOKUTENIbHBIE U OTPULIATEIbHBIE OTKIOHEHHUS OT WAeaIbHOCTH (0T 3aKoHa Pays).
CrangapTHbI€ COCTOSIHUSI KOMIIOHEHTOB pacTBopa. CHMMETpUYHAs U HECUMMETPUYHAs! CUCTEMbI
cpaBHeHHUs. PacueT akTMBHOCTEH M pallMOHAIBHBIX KOA(P(GUIUEHTOB aKTUBHOCTH KOMIIOHEHTOB
pactBopa. TepMmoauHamuueckue (GYHKLUMM CMEIIEHUS I HEUJeallbHbIX PpPacTBOPOB.
3aBUCUMOCTb AKTHUBHOCTH U KO3((ULIMEHTa aKTUBHOCTHM KOMIIOHEHTa OT TeMIepaTypbl U
JABJICHUS.

3.3. KosnuratuBHble CBOWCTBAa pa30aBICHHBIX PACTBOPOB HEJIETYYMX BEILECTB B JIETy4EM
pacTBopHTEINe

KomnuratuBHble cBoiicTBa pa30aBiICHHBIX PACTBOPOB HEJNETYYMX BELIECTB B JIETYYUX
pacTtBopuTeNsX (MOHWKEHHE JaBICHHUS HACHIIICHHOTO TMapa PacTBOPHUTENS HAJl paCTBOPOM IIO
CpaBHCHHIO C 4YHUCTBIM pPaCTBOPUTCICM, IOBBIMICHUC TEMIICpATypbl Ha4dajla KUIICHHUA H
MOHIDKCHWE TEMIIepaTypbl Hadala OTBEpACBAHUS pACTBOPOB, OCMOTHYECKOE JIaBJICHHE).
DO0YIITMOCKONIMYECKasT M KPUOCKOMMYECKass KOHCTAaHTHI pacTBOPUTENS. BBIBOI ypaBHEHHS,
CBSI3BIBAIOIIETO TOHIDKEHUE TEMIIepaTyphl Hauaia OTBEP/AEBaHUS C KOHIEHTpAIMEH pacTBOpa.
OcMoc, 0OCMOTHYECKOE JaBiIeHHE, OOpaTHBIM ocMoC. VICronb30BaHNe KOJUIMTAaTUBHBIX CBOMCTB
IV OTIpENeNIeHUs] MOJIIPHOM MAacChl, CTETNECHHW IUCCOLMAIMHM WM CTENeHH acCOIMAIuU
PacTBOPEHHOTO BEIECTBA.

Pa3nen 4. ®a3oBble paBHOBecHsI B MHOTOKOMIIOHEHTHBIX CHCTeMAaX
4.1. PaBHOBeECHE «KMJIKUH PACTBOP - HACBILEHHBIN Nap» B ABYXKOMIIOHEHTHBIX CUCTEMAX.

JlnarpaMMbl ~ «IaBIEHHE-COCTaB», «TEMIIEPATYpa-COCTaB», «COCTaB  I1apa-COCTaB
KHUIKOCTH» JUIA HICATbHBIX W HEWACATBHBIX pacTBOpoB. [IpuMeHeHue mnpaBuwina ¢a3 K
UCCIeIOBaHUIO0 auarpaMM. 3akoHbl ['n00ca-KoHoBanoBa. AseoTpomnus, TEpMOJWHAMUYECKOE
ycnoBue Touku azeorpona. [IpaBuio peraara. @U3UKO-XUMUYECKUE OCHOBBI Pa3JICTICHHST HKHUIKAX
cMecell MeToJaMM MEPEroOHKU U peKTU(PUKAITIH.

4.2. PaBHOBecHE (GKHAKOCTB-TBEPAOECH» B IBYXKOMIIOHCHTHBIX CUCTEMAx.

TCpMI/I‘ICCKI/Iﬁ AHAJIN3, KPHUBBIC OXJIAXKIACHUA, IMOCTPOCHUEC AUAarpaMMbl IIIABKOCTU I10
KpUBbIM oxJlaxaeHusa. CHCTeMbl C OrpaHMYEHHOM W HEOrPaHUYEHHOW pacTBOPHUMOCTHIO
KOMIIOHEHTOB B TBEpJOM cocTosiHuM. M3omopdusm. Tumbl TBepapix pacTBOpoB. Jnarpammbl
IIJIaBKOCTHU I/I30M0p(1)HO KPpUCTAIM3YIOIIUXCA BCHICCTB. I[I/Ial"paMMBI IIJIAaBKOCTH CHCTEM C
OTPaHUYEHHOM PACTBOPUMOCTBHIO B TBEPIOM COCTOSIHUU. DBTEKTHUECKOE U MEPUTEKTUUECKOE
paBHOBecusi. OmpeneneHre CoCTaBa IBTEKTHUECKOW J>KHIKOCTH IOCTPOCHHUEM TPEYroJIbHUKA
Tammana. [Ipumenenue npasuia a3 ['n60ca k uccienoBaHuio (pa30BbIX PABHOBECHH.

4. O0beM yueOHOMH THCHMILTHHBI

Bun yuebnoit paboTsl 3E Axan. 4. Actp. u.
OO6mast TpyI0€MKOCTh UCIUTUTHHBI 5,0 180 135
KonrakTHasi padoTa — ayIuTOPHBIE 3aHATHS: 1,78 64 48
Jlexinm 0,89 32 24
[Ipaxtueckue 3anstus (113) 0,89 32 24
Jlaboparopusie padoTs! (JIP) - - -
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IIpooonscenue mabauyvl

CamocrosiTesbHast paboTa 2,22 80 60
KonTakTHas camocTosTenpHas padoTa 299 - -
CaMoCTOATENbHOE N3YUYEHUE PA3/IEI0B AUCHUIIIMHbI ’ 80 60
Buabl koHTpOJS:

JK3aMeH 1 36 27
KonTakTHas paboTa — mpoMeXyTo4Hast aTTecTarus ! 0,4 0,3
[ToaroroBka K ’3K3amMeHy 35,6 26,7
Bujx uTOroBOro KOHTPOJIs: IK3aMeH

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«/HkeHepHasi 1 KOMIILIOTEPHAas rpaguka

1. He.]'lb AUCHUIIVIMHBI — HAY4YUTb CTYACHTOB BBIIIOJHATL W YUTATh YCPTCIKHU I10

IIpaBUJIaM U YCIOBHOCTSM coriacHo ctanaapram ECK/I.

2. B pe3yabTaTe u3yyeHUs1 JUCHUILINHBI 00y4aIOLIUIICA J0JIKEH:

Obnadams CIenyONMMA KOMIIETECHITUSAMA U UHIUKATOPaAMU UX TOCTHKCHUS:

OIIK-6.1; OIIK-6.2; OIIK-6.3; OIIK-7.1; OIIK-7.2

3nams:

— Cc1ocoObl 0TOOpaKE€HUS IPOCTPAHCTBEHHBIX (OPM Ha MJIOCKOCTH;

— IMpaBuWja U YCIOBHOCTHU IIPU BHIIIOJHEHUH YEPTEKEil;

— BH/JIbI U3/I€TUI U KOHCTPYKTOPCKUX JOKYMEHTOB;

— Ha ypOBHE MPEICTABIICHUS XapaKTEPUCTUKHU (POPMBI U IOBEPXHOCTHU U3JEIUI;

Ymems:

— BBINOJIHATh W YHUTATh YEPTEKH TEXHUUECKUX H3JACIUA C Yy4EeTOM JEHCTBYIOIIUX

CTaH/IapTOB;

—  BBIMOJIHATH U YUTATh CXEMbI TEXHOJOTUYECKUX MTPOLIECCOB;
— HCIIOJIb30BaTh CPEACTBA KOMIIBIOTEPHOU IpapUKH JUIsl U3TOTOBIICHUS YEPTEKEH;

Braoemy:

— cnoco0amu ¥ mpueMamMu U300pakeHus MPeIMETOB Ha MJI0CKOCTH;
— rpaduueckum nakerom «Kommacy.

3. Kpartkoe cogep:xaHue JUCUMILIHHbI

Paspnen 1. U3nenue 1 KOHCTPYKTOPCKHE JOKYMEHTBI.

3HAKOMCTBO € BUJAMH U3/1€TIUI U KOHCTPYKTOPCKUX JOKYMEHTOB, CXEMbl. ApMarypa
TpyOOIIpOBO/Ia N3yUdeHHUE PE3b0, PE3bOOBBIX U3/ICTUN 1 BHITIOJIHEHHE SCKHU30B U YEPTEKEH
JeTaJIel ¢ pe3bOoid.

Pa3nen 2. CoennHenue aerasneii.

CrannmapTHbie pe3p00BbIC U3Aenus U coeauHeHus. CoequHeHue AeTanei 00aToM 1
mnuiabKkou. Pe3nboBrie TpyOHBIE coenuuenust. [lankoBeie coequnenus. OnaHIeBbIe
coenuHeHus. HepazpbeMHble coennHenus aeraieil. ['eomerpuueckue xapakTepucTUKH GOPMBI U
ITIOBEPXHOCTH U3JCIIHMN.

Pa3nen 3. YUepTe:ku cOOPOYHBIX eIMHUIL. DJIeMEeHThI KOMIILIOTEPHOM rpaduxm.

[IpaBuna BbinosHEeHUs U 0opMieHUs] cOOpOUHOTO YepTexa. JleTanupoBaHue yepTexen
cOOPOYHBIX €IUHUL. DIEMEHThI KOMIIbIOTEPHOU IpauKH.

4. O0beM yueOHOMH THCHMILITHHBI

Bun yuebnoit paboTsl 3E Axan. 4. Actp. u.
OO6mast TpyA0€MKOCTh TUCITUTUTHHBI 4,0 144 108
KonrakTHasi padoTa — ayIuTOPHBIE 3aHATHS: 1,33 48 36
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IIpooonscenue mabauyvl

Jlexnnn 0,44 16 12
[IpaxTuueckue 3anstus (113) 0,67 24 18
Jlaboparopusie padoTs! (JIP) 0,22 8 6
CamocrosiTeJibHas paboTa 2,67 96 72
KonrtakTHas camocrositenbHas paboTa 5 67 0.4 0,3
CamMocTosATeTpHOE U3YUECHUE PA3/IeIOB JUCITUTIIMHBI ’ 95,6 71,7
Bua nToroBoro KOHTpOJIsi: 3auer ¢ oneHKoit

AHHOTaNUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«IIpukaagHass MEXaHUKA)

1. Heap nMcUMNJMHBI — HAYYUTh CTYAEHTOB TBOPUYECKOMY IOAXOAY K BBIIOJHEHUIO
MHXEHEPHBIX PAcyeTOB Ha MPOYHOCTh, JKECTKOCTb U YCTOMYMBOCTH 3JIEMEHTOB KOHCTPYKLUH,
JeTajneil ¥ y3J10B MallliH U anmnapaTosB.

2. B pe3yabTaTe u3yyeHUus1 JUCHUILINHBI 00y4aIOLIUIICA JOJI/KEH:

Obnadams CIeyONUMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX TIOCTHKCHUS:

OIIK-1.1; OIIK-1.2; OIIK-6.1; OIIK-6.2; OIIK-6.3; OIIK-7.1; OIIK-7.2

3nams:

— OCHOBHBIE YPAaBHEHUS M METOJIbl pELICHUs 3a]ja4 COIPOTUBIICHUSI MaTEpUaJIOB U JeTajeit

MalllyH;

— OCHOBHBIE METOJIbl PacyeTOB Ha IPOYHOCTh, >KECTKOCTh M YCTONYMBOCTH AJIEMEHTOB

KOHCTPYKLUH MaIlIMH U aniapaTos;

— OCHOBBl TEOpUM pacuyera JAeTajlled W Y3J0B MallMH M allapaToB XHMHYECKOU

TEXHOJIOTUU;

Ymems:

— TMPOBOJUTH pacyeThl 3JIEMEHTOB KOHCTPYKUHUH HAa OCHOBE METOJIOB COINPOTHUBIICHUS

MaTepUasIoB;

— paccuuThIBaTh U KOHCTPYHPOBATH JETAIM MAIIUH IO UCXOJHBIM JaHHBIM;
— TMPOU3BOAUTH  pacueTbl IO  OCHOBHBIM  KpUTEpUsM  pabOTOCNOCOOHOCTH U

KOHCTPYHPOBAHUS JI€Tajlel MallliH;

Braoemy:

— HaBBIKAMHU pacueTa COIPOTUBIICHUS MaTepUaAIOB aHAIMTUYECKMMHU METOAAMU;
— HaBBIKAMHM BbIOOpa MaTEpHAIOB MO KPUTEPUSIM [IPOYHOCTH;
— pacyeTaMM THUIOBBIX J€Tajed MalllMH, IO0JIb3yACh CIPAaBOYHOM JIUTEPATYpOd U

I'OCTamu.

3. Kpartkoe cogep:xaHue JUCUMILTHHbI

Pasznen 1. Onpenenenne peakuuii onop. Pacrskenmne-cxxkarue. AOCOTIOTHO TBEPIOE
T€N0. OJEMEHTbl CTaTUKU. YpaBHeHHs paBHoBecus. CBa3u u ux peakuuu. OCHOBHBIE
JOMYILEHUs W TPUHIUIBI COMPOTHUBIIEHUS MarepuanoB. Meroa ceueHuil. Hanpsoxenus,
nepopmanuu U nepemenieHus. 3akoH ['yka. JlmarpamMMbl pacTsDK€HUs Ui IUIACTUYHBIX U
XPYNKUX MAaTEPHAJIOB U UX XapaKTEPUCTUKH.

Pa3nen 2. Kpyuenne. M3ru6. 3akon ['yka npu casure. BHyrpeHHHe cuioBbie (akTOpBI
IIpU KPYYEHHUHU. Y CIIOBUE IPOYHOCTH NP KpydeHHH. ['eoMeTpuueckue XxapakTepruCTUKU MIIIOCKUX
ceueHuil. [lonsTHe yncTOrO M MONEpPEYHOro U3rn6oB. OnpeaeseHne HOpMaIbHBIX HANPSHKEHUN.
VYcnoBue npouyHoctu npu usrube. OmnpeneneHue KacaTeabHbIX HamnpsbkeHui. PannonanbHbIe
(hopMBI CeUEHUT.

Paznen 3. CuloxkHoe HanpsizkeHHOe cocTosiHMe. OCHOBBI TEOPUU HANPSHKEHHOTO
COCTOSIHUSI U TUNOTE3bl MPoYHOCTU. [loHATHE HampskeHHOro cocTosiHus. OOO0OIIEHHBIN 3aKOH
I'yka. IloHsATHE SKBUBAJICHTHBIX HANPSDKEHUM M KPUTEPUEB MPOYHOCTH. ['MIIOTE3BI IPOYHOCTH.
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ToHKOCTEHHBIE COCYIbl XMMHUYECKUMX NpPOM3BOJACTB. BbiBon ypaBHeHus Jlamnaca. Ycioue
MIPOYHOCTU. Pacyer cxKaThIX CTEp)KHEW HAa yCTOMYMBOCTH. [lOHATHME KPHUTHYECKOW CHIIBI H
kos¢p¢unuenTa 3amaca nNpodyHOCTH. Pacder kputuueckodt cunbsl mno Oinepy. Ilpenensi
MPUMEHUMOCTHU (popMymbl Dimepa.

Paznen 4. leraan mammu. Kinaccudukanus geraneil MaliuH U anmaparoB XUMHUYECKUX
npou3BoJicTB. Pe3pboBbie coenuHeHus. Pacuer OONTOBBIX COEAMHEHUN NpU TMONEPEYHBIX U
MpoJI0JibHBIX Harpy3kax. LllmoHounsle coenuHenus. Pacuer mmoHoOk Ha cpe3 u cMsatue. Bumabl
cBapku. Buapl cBapHbIX 1IBOB. PacueT Ha MPOYHOCTH CTHIKOBBIX M HAXJIECTOYHBIX IIBOB. Basbl u
ocH, X Kiaccudukanus U HazHaueHue. [loqmUNHUKKN CKOJbKeHus. MaTepuainbl BKIIAAbIIIEH.
[Tonmmnuuky kadyeHus. [I[puHIMNMAIBHOE YyCTPOMUCTBO U OCHOBHBIE T€OMETPUUYECKHUE PA3MEPHI.
JlocToMHCTBa, HEOCTAaTKU M OO0JIACTH NPUMEHEHUS MOAIIMITHUKOB KAaYeHUS M CKOJIbYKEHUS.
[IpuBogusie mydTel. Haznauenne. Knaccudukamus mydt. 3yduatsie nepenauu. OKpyKHOE U
paguanbHOe ycwus. Penykropel. OnpeneneHue u KiaccupuKarusi.

4 O0beM yuyeOHOM TMCHUTITHHBI

O0BneM TUCHUILINHBI

Bun yuebnoit paboTsl

3E Akan. | Actp.
q. q.

OO61ast TpPyA0€MKOCTh UCITUTUTHHBI 4 144 108
KonrakTHasi paboTa — ayIuTOpPHBIE 1,78 64 48
3aHATHA:

Jlexinm 0,89 32 24
[TpakTnueckue 3anstus (113) 0,89 32 24
CamocrosiTesibHasi pabora 2,22 80 60

KonrakTHas camocTosiTensHast paboTta
(3a4eT ¢ OIIEHKOM)
Pacuerno-rpaduyeckue paboTbl 18 13,5

0,4 0,3

[ToaroToBka K KOHTPOJBLHBIM paboTam 2,22 10 7,5
CaMOCTOATENbHOE U3YUEHHUE Pa3/IeoB 516 387
TUCIAILINHEI ’ ’
Buja nToroBoro KOHTpoJIs: 3a4er c onleHKOM
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AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHBI
«JIEKTPOTEXHUKA M MPOMBILILJIEHHAS YJIEKTPOHUKA)

1. Heap mucuunmauHbl — (QopMupoBaHHEe Yy oOOydalolUXCS KOMIETEHILIMH,
o0ecreunBarOINX TEOPETUYECKYI0O M MPAKTHUYECKYIO IOJArOTOBKY BBIIIYCKHUKA, YMEIOUIETO
BBIOMpATh U 3KCIUIYaTUPOBATh AIEKTPOTEXHUYECKUE U AJIEKTPOHHBIE YCTPOMCTBA, BIIACIOIIETO
HaBbIKAMU  HCMOJIb30BaHUS COBPEMEHHBIX  HMH(MOPMAIIMOHHBIX  TEXHOJOTHH  JJs
aBTOMAaTU3UPOBAHHOTO MOJAEIUPOBAHUS U PACUETA DJIEKTPUUECKUX U IIEKTPOHHBIX LIETIEH.

2. B pe3yabTaTe H3yyeHUs] JUCHUILINHBI 00y4aIOLIUIICA JOJI/KEH:
O6naaath ciaenyrMUMI KOMIETEHIUSAMU U UHAUKATOPaMH UX JTOCTHKEHUS:
OIIK-1.1; OIIK-1.2; OIIK-7.1; OIIK-7.2
3namo:
- OCHOBHBIE TIOHSATHUS, OTPEEIICHUS 1 3aKOHbI AJIEKTPUUECKUX IIETIeH;
- METOJbl aBTOMAaTH3MPOBAHHOTO MOJEJIMPOBAHMUS, aHaIM3a M pacuéra Lened MOCTOSHHOIO U
MIEPEMEHHOT0 TOKOB, METO/I0JIOTHIO 3JIEKTPOTEXHUYECKUX U3MEPEHMUI;
- YCTpOMCTBO M NPUHLUIIBI pabOThl 3JIEKTPOTEXHUYECKOTO U AJIEKTPOHHOIO 000PYAOBAaHMS,
TpaHCPOPMATOPOB, IAEKTPUUECKUX MALIUH, HICTOYHUKOB IMUTAHHUSL.
Ymemo:
- TOpPUMEHSTh TEXHOJIOTUHM AaBTOMAaTU3UPOBAHHOTO MOJEIMPOBAHUS, aHalu3a, pacuéra u
AKCIUTyaTalM JEKTPUUECKUX CETEH, IPOMBIIIIEHHOTO 3JIEKTPOOOOPYAOBAHUS U JIEKTPOHHBIX
pudopoB;
- BbIOMpaTh JJEKTPOTEXHUYECKOE U 3JIEKTPOHHOE OO0OpylOoBaHUE JUIsl pElIeHUs 3ajad
MIPOEKTUPOBAHUS U pealIn3allii XMMHKO-TEXHOJIOTMUECKUX MPOIIECCOB U IPOU3BO/ICTB.
Bnaoemuv:
- METOJ0JIOTHEH aBTOMAaTH3MPOBAHHOIO MOJIEIUPOBAHUS U pacuéra »JIIEKTPUYECKUX U
AJIEKTPOHHBIX LENEH;
- IPaKTUYECKUMHU HaBbIKAMU pabOThl C AMEKTPOTEXHUYECKOW ammaparypod U 3JI€KTPOHHBIMU
YCTpPOMCTBaMHU.
3. Kpartkoe cogep:xaHue JUCUMILIHHbI.
Beenenne. [IpenMer, OCHOBHbIE MOHSATHS, METOAOJOTUS 3JIEKTPOTEXHUKU U TPOMBIILIEHHON
anekTpoHuku. KpaTkue ucropuyeckue cBeIeHHs. 3ajaud U MECTO JUCHUIUIMHBI B MOATOTOBKE
OakanaBpa XUMHYECKON TEXHOJIOTHH.
PA3JEJ 1. DJIEKTPHYECKHUE IIEIIH
1.1.  OcHognvie onpedenenus, ORUCAHUA RAPAMEMPOE U MEM OO0 pacuéma
INEKMPUUECKUX yeneil

OcHoBHblE TOHATHS M OOO3HAYEHMsI DJIEKTPUUECKHUX BEJIMYMH U  JJIEMEHTOB
anekrpuueckux uene (I'OCT 19880-74, TOCT 1492-77, TOCT 2.730-73, TOCT 1494-77).
HcTOYHMKM M TPUEMHHUKH 3JIeKTpuyeckoil sHepruu. OCHOBBI 31€KTpoOe3omacHOCTH. CXeMbl
3aMeIleHUs IEKTPOTEXHUUECKUX YCTPOUCTB.

OcHOBHBIE TTOHATHS TEOPHUH ICKTpUUECKHX 1enei. Kinaccudukarus nernei: JMHEHHbIC U
HEeJMHEWHbIE, HEPa3BETBICHHBIE M PAa3BETBIICHHbIC, C OJHUM M HECKOJIbKHMU HCTOYHUKAMU
MUTaHUS, C COCPEJOTOUEHHBIMU U paclpeieIeHHbIMU [TapaMeTpaMHu.

OcCHOBHbBIE IPUHLIUIIBI, TEOPEMbI U 3aKOHBI 3JIEKTPOTEXHUKH. [IpMHIMI HEPEPHIBHOCTH
(3aMKHYTOCTH) AJIEKTPHUYECKOTO TOKA M MAarHUTHOTO 1moToka. 3akoHsl Oma u Kupxroda.

Metonpl MOJenUpOBaHUS, aHalu3a W pacuéra JMHEMHBIX JJIEKTPUYECKUX Iiernei
MIOCTOSIHHOTO TOKa. AHalM3 U pacy€T pa3BETBIIEHHBIX AJIEKTPUUYECKUX LEnell ¢ HECKOJbKUMHU
UCTOYHUKAMU THUTAHMUSI MYTEM COCTaBJICHHUS W pEHIeHHs] CUCTEM YpaBHEHUN MO 3aKOHaM
Kupxroga, npumeHeHHs] METOJOB Y3JOBBIX IOTEHIMAJIOB U 3KBUBAJEHTHOIO AaKTHUBHOTO
JBYXIIOJIFOCHHKA.

OcHoBHbIE CBOMCTBa M 00JACTH IMPUMEHEHHS] MOCTOBBIX Il€Mel, MOTEeHLUHOMETPOB,
JEJIUTEIICH HANIPSKEHUsSI U TOKA.

MatpuryHas 3anuch ypaBHEHHH 1ienei B 000011eHHBIX popMax.
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1.2. Dnexmpuueckue uzmepeHus u npudopsl

MeTtopl U3MEpEeHUsl AIEKTPUUYECKUX BEIMYMH: HpPSIMble UM KOCBEHHbIE. AHAJIOTOBBIE
AJIEKTPOU3MEPUTENIbHBIE U IIU(PPOBBIE IEKTPOHHBIE IPUOOPHI: YCTPONUCTBO, MPUHLUI AEHCTBUS,
obnmactu mnpuMeHeHMs. V3MepeHue  IJeKTpUYECKUX  BEJIIMYMH: TOKOB, HalpsHKEHU,
COINPOTUBIIEHUHN, MOIITHOCTH U SHEPTUU.

1.3.  Ananu3z u pacuém nuHenHbIX Yeneil nePemennozo moka

CriocoObl mpezcTaBieHusi (B BHUAE BPEMEHHBIX JUarpaMM, BEKTOPOB, KOMIUIEKCHBIX
qycesl) M INapaMmeTpsl (aMmIUIUTyJa, 4acToTa, HayaibHas (aza) CHHYCOMAATBHBIX (YHKIIMM.
MrHoBeHHOe, cpelHee U JIEHUCTBYIOIIEE 3HAYCHHUS IEPEMEHHOI0 CHHYCOMJIAIbHOIO TOKa
(HampsKEHUSs).

AKXTUBHOE, PEaKTUBHOE U MOJIHOE CONPOTUBIIEHUS BeTBU. Da30Bble COOTHOLIEHUS MEXKIY
TOKOM M HampspbkeHueM. MOIIHOCTh B LENAX nepeMeHHoro Toka. KoadduuueHT MoiHocTH
(cos([))) m ero TEeXHUKO-?KOHOMHYECKOE 3HAYCHHE.

[Ipumenenue anreOpbl KOMIUIEKCHBIX YMCEN B AJIEKTpoTexHUKe. KOMIUIEeKCHBIH MeTon
pacuéra JMHEMHBIX CXE€M [eneld MEepeMEHHOTO0 ToKa. KOMIUIEKCHOE€ CONPOTUBIICHHE U
KOMILJIEKCHAsi MPOBOJUMOCTh BETBH. KOMIUIEKCHAass MOILIHOCTh M OajaHC MOIIHOCTH B LIEMAX
MIEPEMEHHOT0 CUHYCOMIaIbHOTO TOKA.

Pe3oHaHCHBIE SIBIIEHUS B 3JIEKTPUUECKUX LIETISIX, YCIOBHSI BOSHUKHOBEHUS, IPAKTUYECKOE
3HauyeHHe. Pe30HaHC HanpsHKeHUM W TOKOB. YacTOTHBIE CBOMCTBA LENEH MEPEMEHHOIO TOKa.
[lonsiTie o0 JMHEWHBIX 4YeThIpEXMoJtocHUKaX. IloHsTHe 00 dJEKTpUYECKUX LEMsAX ¢
MHIYKTUBHOU (MarHuTHOM) CBS3bIO.

Ananus u pacu€r Tpéx¢azHbIX Lenel NEPEMEHHOr0 TOKa. DJIeMEHTbI TPEX(Pa3HBIX IIETEH.
CriocoObl n300paxeHuss U coenuHeHus ga3 TpEx(a3HOro MCTOUYHUKA MUTAHUS U IPUEMHUKOB
sHepruu. CoenuHeHue NOTpeOUTENEH 3IEKTPOIHEPrUU 3BE3/A0H U TpeyrosbHUKOM. Tpéx- u
YeThIPEXIIPOBOJAHBIE CXEMbl MUTAaHUS NpUEMHUKOB. Ha3zHaueHuwe HEHTpanbHOrO MPOBOJA.
MomHocts  Tpéxdazunont menu. Kosddumument wmomnHocTn. TexHuka O0€30mMacHOCTH TPH
AKCIUTyaTalluy YCTPOUCTB B TPEX(Pa3HbIX LEMAX.

[Ipumenenne a8 aBTOMAaTU3UPOBAHHOTO MOJEIMpPOBaHUS U pacyéra Ieneu
MPOrpaMMHBIX HPOJYKTOB, pa3pabOTaHHBIX Ha Kadeape, a TakkKe MaKETOB MPOrpaMM
«Multisimy», «Mathcad», «Excel».

PA3JEJ II. 2JIEKTPOMATHUTHBIE YCTPOHCTBA H JJIEKTPHYECKHE
MAIIIHHBI
2.1. Tpancghopmamoput

Haznauenne u o6Gmactu mnpUMEHEHUsS TpaHCPOpPMATOPOB. YCTPONCTBO M IMPHUHIIMI
neicTBus ogHo¢azHoro Tpanchopmaropa.

AHanu3 31eKTpPOMarHUTHBIX MPOLIECCOB B TpaHC(hOpMAaTOpe, CXeMa 3aMEeIeHUS.

[ToTepu sHeprum B Tpancopmarope. Buemnue xapakrepuctuku. [lacnopTHble naHHbIE
TpaHcopMaTopa U OIpPEICICHHE HOMHUHAIBHOTO TOKAa, TOKa KOPOTKOTO 3aMbIKaHUS B
MEPBUYHON OOMOTKE U U3MEHEHHUS HAIIPSLKEHUS HA BTOPUYHOM 0OMOTKe.

2.2. AcunxponHnule Mawiunbl

YCTpoHCTBO M NPUHIMIT JAEUCTBUS TPEX(PA3HOrO ACUHXPOHHOIO 3JIEKTPOIBUTATEIS.
Bpamatomeecss MaruutHoe mojie craropa. Marautaoe nosie mamuabl. J/]C o6MoTOK cTaTtopa u
potopa. CkonpxeHue. YactoTa BpaiieHust poTopa. JIeKTpOMarHUTHbI MOMEHT. MexaHnuueckue
1 paboune XapaKTepUCTUKH.

OHeprerudeckue nuarpaMmmsl. [lacnoprHblie TaHHbIE.

Ilyck acHMHXpOHHBIX JBUTaTeNedl ¢ KOPOTKO3aMKHYTHIM U  (pasHBIM pPOTOPOM.
PeBepcupoBanue u peryiMpoBaHue 4acTOTHI BpALLEHUS pOTOpa.

37



PA3JIEJI 1I1. OCHOBBI DJIEKTPOHUKH
3.1. Dnemenmnasn 6aza co6pemMeHHbIX INEKMPOHHBLX YCPOUCHE

VYcioBHble 0003HAuU€HUs, MPUHLMI JEHCTBUS, XapaKTePUCTHUKH M Ha3HAYeHUE
MOJIYIIPOBOHUKOBBIX JIMOJIOB, TPAH3UCTOPOB, THPHUCTOPOB.

WuTerpanbHble MUKPOCXEMbI, UX Ha3HAYEHHE, KJIaCCU(PHUKALUI U MapKUPOBKA.

3.2. HcmounuKu 6mopuino20 31eKmponumanus u yCuiumesnu
INEKMPUUECKUX CUZHATIO6

[TonynpoBOAHUKOBBIE  BBIIPSIMUTENN:  KjIacCH(UKAIMs, OCHOBHBIE IapaMeTphl.
DNEKTPUUYECKUE CXEMBI U IPUHIUI pabOThI BHITPAMUTENS. DIEKTPUYECKUE PUIBTPHIL.

Knaccudpukanuss ¥ OCHOBHBIE XapaKTEpUCTUKH ycuiauTesned. AHaimu3 paboThl
OJIHOKAaCKaJHbIX ¥ MHOTOKAacKagHbIX ycunutTened. OOpaTHble CBS3M B ONEPALMOHHBIX
YCUJIUTENSIX, UX BIUSHUE HAa MapaMeTpbl U XapaKTepUCTUKU ycuiuTens. OCHOBHbBIE THIIbI
ycunuTenen Ha 6aze OY.

4. O0beM yueOHOM THCUMILINHBI.

O0beM IMCUMIINHBI
Bua yueOHo# padoThl
3E Axkan. | Acrp.
4. 4.

OOwiast TpyA0€MKOCTb AUCHUIUINHBI 5 180 135
KonTakTHasi padoTa — ay1MTOPHbIE 3aHATHSA: 1,33 48 36
Jlexinm 0,4 16 12
Jlaboparopusie 3ansTus (J13) 0,9 32 24
CamocrositesabHas padora (CP) 3,67 132 99
KoHnTpoabsHbie paboThl 1 36 27
KonrakTHas camocrositenbHas pabota 0.4 0,3

2,67
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETI0B AUCHHUIIIIMHbI 95,6 71,7
Buj uTOroBOro KOHTPOJIs: 3auer ¢ oneHKOIt

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«be30nacHOCTh KU3HEAeATeTbHOCTID)

1. Heas mucuumiauHbl - GopMUpOBaHUE TPO(PECCUOHATEHON KYIbTYphl 0€30TIaCHOCTH,
MOJT KOTOPOW TOHHMMAETCSI TOTOBHOCTh M CIIOCOOHOCTh JMYHOCTH HCIIOJIB30BAaTh B
po¢eCcCHOHANTBHON JAEATEIHFHOCTH MTPUOOPETEHHYIO COBOKYITHOCTh 3HAHUM, YMECHUN M HAaBBIKOB
st obecnieueHus: Oe3omacHocTH B cdepe mpodecCHOHATBHOM NIeATeTLHOCTH, XapaKTepa
MBIIIUICHUSI W IIEHHOCTHBIX  OpPHEHTAllUid, TPH KOTOPBIX  BOIMPOCH  OE30MACHOCTH
paccMaTpUBaIOTCS B KAU€CTBE MPUOPHUTETA.

OCHOBHBIMH 33/1a4aMU TUCHIUTIIIUHBI SIBIISTIOTCS

* mpuoOpeTeHHE TMOHWMAHUS TPOOJIEM YCTOWYMBOTO pa3BUTHUA M PHCKOB,
CBSI3aHHBIX C JIEATEILHOCTBIO YEIOBEKA;

. OBJIQJICHUE pueMaMu palnroHaIN3auu KU3ZHEICATCIbHOCTH,
OPMEHTHUPOBAHHBIMUA Ha CHW)XCHHUS AHTPOIOTEHHOTO BO3JCUCTBUS HA MPUPOAHYIO CpeAy H
oOecrieyenre 0€30MaCHOCTH JUYHOCTH U OOIIIECTBa;

* (popmupoBaHue:

- KyJIbTypbl 0€30MacHOCTH, H3KOJIOTHYECKOTO CO3HAHHMS W PUCK-OPHUEHTUPOBAHHOTO
MBIIIUICHHUS, TPU KOTOPOM BOMPOCHI 0OE€30MACHOCTH W COXPAHCHHS OKPYKAIOIIEH Cpelbl
paccMaTpUBAIOTCS B KQU€CTBE BAXKHEHIIINX MMPUOPUTETOB KUZHEACITSIBHOCTH YEIIOBEKA;

- KyJAbTypbl MPpoeCCHOHATBHOM 0€301aCHOCTH, CIIOCOOHOCTEH NIl MACHTU(UIIMKAIIUN
OTIAaCHOCTH M OIIEHUBAHUS PUCKOB B c(hepe cBoel mpoPeCCHOHAITBHOM e TETbHOCTH;
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- TOTOBHOCTH TTPHUMEHEHHS TTPO(HECCHOHATBLHBIX 3HAHUH JIJI1 MHHUMH3AIMHA HETaTUBHBIX
OKOJIOTUYECKUX TIOCIEJCTBHIA, oOecriedeHns Oe30MacHOCTH M YIYUYIICHHs YCJIOBHH Tpyaa B
cdepe cBoel mpodeccHoHATBHOMN ACSITEIIBHOCTH;

- CIOCOOHOCTEM K OIIEHKE BKJIaJa CBOEHW NPEAMETHOW OOJacTH B pEIICHHE
AKOJIOTMYECKUX MPooIeM U npolieM 0e301acHOCTH.

2. B pe3yJjbTaTe 0CBOCHHS TUCHHUIIUHBI CTYAEHT H0JIKEH:

Obnadams CIENyONUMUA KOMIETEHIIMAMA W HWHAWKATOpaMH WX HOCTwkeHus: VK-2.2;
VK-8.1; VK-8.2; VK-8.3; VK-8.4; VK-8.5; VK-8.6;, VK-8.7; VK-8.8; VK-8.9; OIIK-5.1; OIIK-
5.2, OIIK-7.2

3nams:

- OCHOBHBIE TEXHOC(HEPHBIE OTIACHOCTH, MX CBOHCTBA U XapaKTEPUCTUKH;

- XapakTep BO3ACUCTBUS BPEIHBIX M OMACHBIX (PAKTOPOB HA UYEIOBEKA W IMPHPOTHYIO
Cpemy, METOJIbl 3allUThl OT HUX MPHUMEHUTENHPHO K cdepe cBoeil mpodeccHoHanbHOM
JESATeIbHOCTH

Ymemo:

- HACHTU(UIIUPOBATH OCHOBHBIE OMTACHOCTH CPEIbl OOMTAHUS YEJI0BEKa;

- OIICHWBaTh PHCK WX pealN3alldd, BBIOMpAaTh METONBI 3alIMTHI OT OMACHOCTEH
MPUMEHUTENLHO K cepe cBoeil MmpodeCCHOHAIBHONU NEATEIbHOCTH M CHOCOOBI 00eCTeueHUs
KOM(OPTHBIX YCIOBUH JKH3HEACATCILHOCTH

Braoems:

- 3aKOHOJATETHHHIMH W TIPAaBOBBIMH aKTaMH B 00JacTH O€30MacHOCTH M OXpaHbI
OKpYy)Karolllel cpefbl, TpeOOBaHUSIMH K O€30MacHOCTH TEXHUYECKUX pErjJaMeHTOB B cdepe
pohecCHOHANTBHOM JIEATETLHOCTH;

- croco0aMu ¥ TEXHOJIOTHUSMU 3alTUTHI B YPE3BBIYANHBIX CUTYAIIHSX;

-MIOHATUHHO-TEPMHUHOJIOTMYECKUM aIllapaToM B 00siacTu 6€30MacHOCTH;

- HaBBIKAMH PAIlMOHAIN3ANNHU TPO(HECCHOHATEHON AEATEIBHOCTH C ENbI0 00eCTIeYCHHUs
0€30IaCHOCTH 1 3aIIUTHI OKPYXKAIOIIEH CPEeIbl.

3. Kpartkoe cogep:xaHue TUCUMILIHHbI.

1. BBenenue B Oe3omacHOCTh. OCHOBHBIE MOHATHUS U oOmpesesieHus. besomacHocTh U
YCTOMYHMBOE pa3BUTHE.

2. YenoBek u TtexHochepa. Crpykrypa TexHOcpeppl H €€ OCHOBHBIX
KOMITIOHEHTOB.

CoBpeMeHHOe cOCTOsTHUE TeXHOC(hEpHl U TeXHOC(HEPHOI 0€30MMacCHOCTH.

3. Unentudukanuus 1 BO3JIEHCTBUE HA YEJOBEKAa BPEAHBIX U ONACHBIX (PaKTOPOB CPEJIbI
oOuTaHusl.

Knaccugukanuss HeraTUBHBIX (aKTOpOB cpeabl OOWTaHUS uelIOBEeKa. XUMHUYECKHE
HeraTuBHbIE (DaKTOpHI (BpeOHBIE BemiecTBA). MeXaHWYeCKHe M aKyCTHYeCKHe KojeOaHus,
BUOpalMsi U IIyM. OJEKTPOMAarHUTHblE H3JydyeHUs U 1ojsd. MoHusupyromue H3IydeHHe.
Onexrpuueckuil Tok. OnacHble Mexanuueckue ¢aktopsl. IIporeccsl ropeHns 1 noxxapoB3pbIBO-
OMacHbIE CBOMCTBA BEUIECTB U MaTepHasioB. CTaTUYECKOE 3JIEKTPUUECTBO.

4. 3amuTa yenoBeka U Cpebl OOUTaHUS OT BPEIHBIX U OMACHBIX (PAKTOPOB MPHUPOIHOTO,
AHTPONOTE€HHOI'O U TEXHOT€HHOT'O MPOUCXOKICHUSI.

OcCHOBHbBIE IPUHLIMIIBI 3AIIUTHL. 3alUTa OT XUMUYECKUX U OMOJOTUYECKUX HEraTHBHBIX
¢dakTopoB. 3amuTa OT 3HEPreTUYECKUX BO3JEHCTBUN M Qu3nueckux noied. OOecnedeHue
0€30MacHOCTH  cucTeM, paboTaloUMX I1OJ JaBlieHueM. be3omacHOCTh  3KCIUlyaTaluu
TpyOONIPOBOJIOB B XMMHUYECKOW MPOMBIIUIEHHOCTU. be3onacHas sKcIryaTaus KOMIPECCOPOB.
AHanu3 1 OLleHUBaHUE TEXHOTEHHBIX U MPUPOJHBIX PUCKOB.

5. O6ecnieyenne KOMGOPTHBIX YCIOBHM YISl )KU3HH U JICITEIBHOCTH denoBeka. [lonsTue
KOM(OPTHBIX UM ONTUMANIBHBIX YCIOBUH. MukpokaumaT nomenieHuii. OcBeriente u cBeToBast
cpela B IOMELIEHHUH.

6. Ilcuxodusznosiornueckrue 1 3ProHOMUIECKIE OCHOBBI O€30TTaCHOCTH.
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[Icuxuueckre mpoueccel, CBOMCTBA U COCTOSIHUS, BIMAIONIME Ha Oe30macHOCTh. Buasl u
YCIIOBHS TPYAOBOM I€ATEITHHOCTH. DPrOHOMUYECKIE OCHOBBI 0€30MTaCHOCTH.

7. Upe3BblyaiiHbIe CUTYalluy ¥ METOJIBI 3AIUTHI B YCIOBUAX UX PEANTM3ALHAH.

O6uue ceeaenust o YC. [Toxap u B3pbIB. ABapUM HA XUMUYECKH OMACHBIX 00BEKTaX.

Pamnanonnsie aBapuu. Ilpubopsl paauanuoOHHON, XUMHYECKOW pa3BeAKd U
JO3UMETPUYECKOTO KOHTpOJIA. YpesBblYaiiHble CHUTyalldd BOEHHOIO BpEMEHH. 3alluTa
HACeJIeHWs B 4YpE3BbIYANHBIX CUTyalMsIX. YCTOWYMBOCTh (DYHKIIMOHMPOBAHHUS OOBEKTOB
SKOHOMMKH B UPE3BBIYAMHBIX CUTYAIUAX.

8. YmpaBnenue 6€301MaCHOCTHIO KU3HEICATCIbHOCTH.

3akoHOJAaTeNbHbIE M HOPMATUBHBIE IPAaBOBbIE OCHOBBI YIPAaBJIEHHS O€30MaCHOCTHIO
KU3ZHEJCATEIIbHOCTH. DKOHOMHYECKHE OCHOBBI YIpaBiieHUs Oe3omacHOocThio. (CTpaxoBaHuUE
puckoB. ['ocynapcTBeHHOE yIpaBiieHue 0€301acCHOCTbIO.

4. O0bemM y4eOHOI TUCUMIITIMHBI

Bun yuebnoit paboTsl B 3aueTHBIX B akan. B actp.
eIMHUIIAX yacax qyacax
OO611ast TPYA0EMKOCTh AUCHUIIIINHBI 4 144 108
KonTrakTHasi paboTa — ayIMTOPHBIE 3aHATHS: 1,33 48 36
Jlexinm 0,89 32 24
IIpakTrueckue 3aHATHS - - -
Jlaboparopubie paboThI 0,44 16 12
CamocrosiTeJibHAas paboTa 1,67 60 45
KoHTakTHas camocrosiTenbHas padboTa - - -
[ToaroroBka K 1abopaTOpHBIM paboTam 0,56 20 15
CaMOCTOSTENbHOE N3YUYEHUE PA3/IE€TI0B JUCHUIIIIMHbI 1,11 40 30
Buabl KOHTpOJIS:
OK3aMeH 1,0 36 27
KoHnTakTHas paboTa — MpoOMeXyTOUYHAsI ATTECTAaIMs 1,0 0,4 0,3
[ToaroroBka K sK3amMeHy 35,6 26,7
Buja nToroBoro KOHTpoJIs: IK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
«BBenenne B HHPOPMALMOHHbIE TEXHOJIOT MM

1. Ieap AUCHMIIMHBI — O3HAKOMJICHUE CTYACHTOB C TEOPETUYECKUMHU, TPAKTUYECKUMU
U METOJIOJIOTMYECKUMHU OCHOBAMHM COBPEMEHHBIX HH(OpPMAIMOHHBIX cucTeM. B pamkax
U3YYEHHUs JUCUUIUIMHBI Y CTYACHTOB (POPMHUPYIOTCS TEOPETUYECKHE 3HAHUS U IMPaKTHYECKHE
HAaBbIKM 10 MHCTPYMEHTAJIBbHBIM CpeACTBaM IporpammHoro odecnedeHus. CTyaeHTbl U3y4daroT
Ha IPAKTHKE BUIbl THPOPMAIIMOHHBIX TEXHOJIOTHA.

3agauM JUCHUILUIMHBI — IPUOOPETEHUE CTYICHTaMU MIPOYHBIX TEOPETUUECKUX 3HAHUN U
MIPaKTUYECKUX HaBBIKOB B 001aCTH UH(POPMALIMOHHBIX TEXHOJIOTHl.

2. B pe3yabTare u3yuyeHHUs JUCUMILIMHbI 00YYAKOIIUIACH 10JIKEH:

Obnadams CIeyONUMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX TIOCTHKCHUS:
OIIK-1.2; OIIK-3.4; OIIK-4.1; OIIK-4.2

B pe3ynbraTe 0CBOCHUS AUCIMILTUHBI CTYICHT JTOJIKEH:
3name:
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e IIpOIlECChl, METOJbl IOHCKa, cOopa, XpaHeHus, 0OpabOTKH, MpeacTaBIeHUS,
pacnpocTpaHeHuss HHPOpMaUMU U CHOCOOBI OCYHIECTBICHHUS TaKHUX IPOLIECCOB H
METOJIOB (MH(POPMAIIMOHHBIE TEXHOJIOTHUH)

e COBpPEMEHHbIE HMHCTPYMEHTAJIbHbIE CpPEJbl, MPOrPaMMHO-TEXHUYECKUE IIaTPOPMbI U
IIPOTpaMMHBIE CPENCTBA, B TOM YHCIJIE OT€YECTBEHHOI'O IPOU3BOJICTBA, HCIIOJIB3YEMBIE
Ui pellieHus 3a/1a4 MpoPecCUOHANBHOMN 1EATEIbHOCTH, U MIPUHIIUIBI KX PAOOTHI.
Ymemo:

e BBIOMpAaTh M HCIIOJIB30BATh COBPEMEHHBIE HHPOPMALMOHHO-KOMMYHHUKAI[MOHHBIE H
MHTEJUJIEKTYaJIbHbIE TEXHOJIOI MU, HHCTPYMEHTAJIbHBIE CPEIbl, IPOTPAMMHO-TEXHUYECKUE
1aTGOpMBbI U IPOrPaMMHBIE CPEACTBA, B TOM YHCIIE OT€UECTBEHHOTO MPOU3BOICTBA, AJIs
pelieHus 3a1a4 NpopecCUOHANbHOMN AeATEIbHOCTH

e aHANU3UPOBATh MpO(ecCHOHANbHbIE 3a/1a4M, BHIOMpPATh M MCIIOJIb30BATh MOJAXOJSIINE
NT-rexnomoruu.

Braoemy:

e HaBbIKaMH paboOTHI ¢ JexkamuMu B ocHoBe U T-periennit faHHbIMU

e HaBBIKAMHM TPUMEHEHHS COBPEMEHHBIX HH(OPMALMOHHO-KOMMYHUKALMOHHBIX U
UHTEJJIEKTYaJIbHBIX ~ TEXHOJIOTMM, WHCTPYMEHTAJIbHBIX CpEACTB, B TOM 4HCIE
OTEUYECTBEHHOI'O ITPOU3BOJICTBA, JJIS pELIeHUs 3a/1a4 PO (EeCCUOHATBHON eI TENbHOCTH.

3. Kparkoe cogep:xaHue TUCHMILTHHbI

1 cemecTp — OcHOBBI MHPOPMAILMOHHBIX TEXHOJIOT Uil
Paszpnen 1. Beegenune B uHpopManoOHHbIE TEXHOJIOTHH.

1.1. Crpykrypa omepalMOHHBIX CUCTEM, NAKEThl MPHUKIATHBIX Iporpamm, Microsoft
Office. Knaccudukanus nporpaMMHbIX cpeactB. CHCTEMHOE U MPHUKIAJHOE MPOrpaMMHOE
ob6ecrieuenue [1K. O630p omepammonnsix cucteM (OC). Ipunmuner co3ganust u cocrtaB OC:
snpo, uHTepdeiic, npaiBepsl. Kparkas xapaktepuctuka WINDOWS, mMomynbHBIM TPUHITAT
noctpoenust. Cpena WINDOWS: okHa, ux 351eMeHTHI, paboTa B MHOTOOKOHHOM PEXHME.

1.2. TexctoBblit penakrop WORD, penakTopsl MaTeMaTH4eCKUX U XUMUYECKUX (HOPMYII.
Bo3moxHocTH co3maHusi 3neKTpoHHbIX mnpe3eHTanuil (Power point). Co3naHue AOKYMEHTOB
paznmuuHbIX GopM (CTaHAAPTHBIX U HecTaHAApTHHIX). Co3/laHue W PEIaKTUPOBAHHE TEKCTOBBIX
JOKYMEHTOB C MAaTEMaTUYECKUMHU U XUMUYECKUMHU (POpMyITaMH.

1.3. Tabmuunsiii npoueccop EXCEL: 0630p, Tunbl u agpecanus sueek, Gpopmar sueexk,
BCTpOEHHblE (QyHKuMH, QopmaTupoBanue Tadnuu. EXCEL: Bo3moxHOCTH TaOIMYHOTO
penakTopa U MCHOJb30BaHUE €ro Ui peuieHus: MUH(MOPMAIMOHHBIX M WH)KEHEPHBIX 3ajad.
[TocTpoenue rpadukoB U quarpamm.

1.4. EXCEL. Onepauuu c¢ wmaccuBamu. Pa3paboTka u peanuzauus HpOCTEHIINX
QITOPUTMOB C HCIOJb30BAaHUEM BO3MOXKHOCTEH pefakTopa (HaxXoKIEeHHE MaKCUMaIbHOIO
(MMHUMAJILHOTO) 3JIEMEHTa BEKTOPAa M MaTpHUIlbl, HaX0XJICHUE CYMMbl 3JEMEHTOB BEKTOpa U
MaTpHIIbl, BBIYMCIIEHUE MATPUYHBIX BbIpaK€HHil). PelleHne BBIUKMCIUTENBHBIX 3a7ad C
ucnoJib3oBanueM tabnun. Pemenue CJIAY ¢ ucnonabzoBaHueM 00OpaTHON MaTPHUIbL.

1.5. EXCEL [Iloctpoenne rpadukoB U jauarpaMMm. Pacuer QyHKUIHMOHAIbHBIX
3aBUCUMOCTEH M TIOCTPOCHHUE TPAPUUECKUX H300PAKEHHH C HMCMOIb30BAHMEM CTaHIAPTHBIX
¢yukuuit EXCEL u mactepa ¢ynkiuii. [loctpoenue noBepxHocTelt ¢ HCIOJIb30BAaHUEM MacTepa
muarpamm. [loctpoenue iMHAN TpeHa.

Pa3pnen 2. Anropurmsl H OCHOBBI IporpaMmMupoBanus Ha s3pike MATLAB.

2.1. Anroputmsl, TUnbl anroputMmoB. I[lonstue anroputma u ero cpoiictBa. CrocoOsl
3alMCU AITOPUTMOB. MOZIYIBHBIM NPUHIMI TOCTPOCHUS AITOPUTMOB M Iporpamm. Ilaker
komnbroTepHo Matematukn MATLAB. XapakTepuCTUKM —S3BIKOB  IPOrPAMMHUPOBAHMSL.
DOBOJIOLMUS U KJIAacCU(pUKAILUs S3bIKOB POrPaMMHUPOBAHUS, UMIIEpAaTUBHBIE, (DYHKIIMOHAJIbHBIE,
jJoruyeckue, OOBEKTHO-OPUEHTUPOBAHHbIE, UX KomOuHauuu. [loHsATHS  TpaHciAUuw,
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KOMITWJISILIUYM, MHTEPIpEeTallii, UX Pa3iuyus. S3bIKM IpOrpaMMHUpPOBaHHS BBICOKOIO YPOBHS.
CtpykTypHOE MpOTpaMMHpOBaHHE, €ro ocoOeHHOCTH. O030p MaKeTOB KOMITBIOTEPHOM
MmaTeMmaTuku — Matlab, Mathcad, Mathematica.

2.2. Cpema MATLAB. OcHOBHbIE CTPYKTypbl M TNPHUHIUIBI CTPYKTYPHOTO
[IPOrpaMMUpPOBaHMs, WUTIOCTpauus. ba3oBble anropurMuyeckue KOHCTPYKIHMH (Clel0BaHUE,
BETBJIEHUE, MOBTOpPEHUE), UX peanuzauuu. Onepatopsl si3pika nporpammupoBanusi MATLAB.
OcunoBubie pemarenu (solvers) MATLAB mns peanu3anuu BBIYHCIMTEIBHBIX aJITOPUTMOB.
bubnuoreka cranmapTHeix GyHKIUHN size, length, numel, zero, ones, linspace, sum, abs, sin, cos,
exp, log, sqrt, num2str, disp, printf.

2.3. Tloctpoenue rpadukoB (¢GyHKIIMHM OJHOW M JBYX NepeMeHHbIX. lcmonbp3oBaHue
¢yukuuit plot, subplot, polar, mesh, surf, polar, meshgrid, surf, contour, odopmienue
rpaduKoB(3aroy0BKH, MOAMUCHU IO OCSIM U IIp.).

2.4. Onepanuu HajJ MacCUBaMM: BEKTOpaMH M MAaTpHUIAMH - CJIOXKEHUE, YMHOXEHHE,
TpaHCIIOHUpOBaHME, oOpaimeHue (inv), BbBIYUCIEHUWE HOpMBI (norm), panra (rank) wu
onpenenutens marpuipl (det ). AJITOPUTMBI HAaXOXKICHUS MAKCHUMAaJIBHOTO, MHUHHUMAJIHHOTO
3JIEeMEHTa B MAaCCHBE, AJITOPUTMBI COPTUPOBKHU U UX peanu3anus (Hampumep, Selection Sort).

Paspnen 3. Yucaennblie Mmeroasl. Peanusanus npocreiiimx aaroputMmos B cpeae MATLAB.

3.1. YucneHHsle METOJbl, XapaKTEPUCTHUKA M HUX OCOOEHHOCTH, MOHATHUE CXOJIUMOCTH
MeTo/a. DJIEMEHTbl TEOPUHU MOTPEIIHOCTEeH, Kiaccu(UKalUs MOrpelrHocTed, abCcoIoTHAs U
OTHOCHUTEJIbHAs MOTPEIIHOCTh, NOHATHE (PYHKIMU HOpMbI. BBeieHue B cTaTucTuky. AJropuTMbl
Ui CTaTUCTHYECKONW 00paboTku HHGOpManuu (BBIYUCICHHE TOUYEYHBIX M HMHTEPBAJIbHBIX
OIIEHOK pE3yJlbTaTOB H3MeEpseMOM BeauumHbl), uxXx peanuzanmuu B [IKM MATLAB.
Ucnonws3oBanne ¢pynkmuit min, max, median, var, polyfit, polyval.

3.2. llpubnuxenue ¢pynkuuil. Murepnonsuus MuorowieHamu. KycouHnas uHTepnossiuus
(cmaiin). Ouenka norpemHoctd. Oyukiuun MATLAB s paGotsl ¢ MHOTOwIeHamu polyld,
polyval, polyfit, polyder, polyint.

3.3. Beluucnenue onpeneneHHbIX HHTETPaIoB, AITOPUTMBI METOJOB IIPSAMOYIOJIBHUKOB,
Tpaneuuit 1 CUMIICOHA, OIIEHKA MOTPENIHOCTH MeTOo/10B. Peanu3zanus aaropuTMOB YHMCICHHBIX
METOJIOB BBIYMCIICHUS OIIPEACNICHHbIX uUHTerpasoB B cpeae MATLAB, npumenenue
CTaHJIapTHHIX PpyHKUMH trapz, quad, integral

3.4. UccnenoBanue (QyHKIMU OJHOU IMepeMeHHOH. PerieHue HeIMHEHHOTrO ypaBHEHHUS
f(x)=0. Otrnenenue KopHEH. AJNTOPUTMBI YTOYHEHHUS KOpHS (METOJ MOJIOBUHHOIO JIEIEHMS,
Herotona, mpoctoit urepanun). CpaBHUTEIBHBIC XapaKTEPUCTUKU. Peanmu3arust airopurMoB B
cpene MATLAB no 650k- cxemaM U ¢ HCHIOJIb30BaHUEM pelnaTenei roots, fzero.

3.5. UccnenoBanue ¢yHkunu oaHoil mnepemeHHoW. Ilouck »skcTpemMyma (QyHKUMH
BoruncnuTenbHble alrOpUTMbl HaXO0XKJIEHUS JIOKAIbHBIX U TIJI00AJIbHBIX 3KCTPEMYMOB (METOJ
JIeJIeHUs1 OTpe3Ka IOIMojaM, METOJ 30JI0TOI0 CEUeHHs), UX peaju3aluu Mo OJOK- cXeMaM U ¢
ucnoJsib3oBanueM pewatesns fminbnd B cpene MATLAB.

Pasnen 4. KomnblotepHuble ceTu. ba3bl 1aHHBIX.

4.1. KoMmnbploTepHbIE CETH: TOTIOJOTHH CETEH, MX XapaKTePUCTUKHU. TOIOJOTHU CETeH:
3Be3/IHAas, IMMHHAS, KoJblleBas. CeTH 3aKphITOTO THUIIA: JIOKAIbHBIC M PaCHpelie]ICHHBIC CETH,
KopropaTuBHble ceTu. IIporpammHo-TexHHUYeckoe oOecmedeHue: aapecanus, OIepalloHHas
CHUCTEMa, aJanTepbl, IPalBEpbHl, MPOTOKOJHI (0COOBIC S3BIKHM, HAa KOTOPHIX OOMEHHMBAIOTCS
uH(popmanuel komneoTepsl B ceTH, Hanpumep, TCP, TCP/IP, UDP).

4.2. T'mob6ansubie cetn paznuuHoro macmradba (WAN —Wide Area Net, MS Network,
Internet). Bo3moxHoctu cetu Hutepner, Cuctema tenexkoH(pepeHUHNH. DIEKTpOHHAas MOuTa.
Hoctyn x wuHpOpManuoHHBIM pecypcaM. 3ammTa wuHbopMmammu. [loHaTne O6e30macHOCTH
KOMIMBIOTEPHOW HWHGOpPMAIMU: HAIEKHOCTh KOMIIBIOTEPA, COXPAHHOCTH JAHHBIX, 3aIlUTa OT
BHECEHHS] M3MEHEHUM HEYIOJHOMOYEHHbIMU S50 JUIaMu, COXpPaHEHHE TalHbI MEPENUCKH B
AJIEKTPOHHOM CETH AJTOPUTMBI 3aIIUTHl WHOOPMAIMU: METOABl 3alIUTHI, KOMIIBIOTEPHBIE
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BUpYChl M Ooppba ¢ HUMH. MeToJpl peanu3aluy 3aliuThl MUHQOpPMAIMMU: MPOrpaMMHBIE,
anmnapaTHble, OpraHU3alMOHHBIE.

4.3. Uuadopmarmonnsie cuctembl. CHUCTeMbl YIpaBieHHs OaHKamMu MU 0a3amMu JJaHHbBIX.
Pensmmonnas Mozxens paHHbIX. CTpyKTypa 3amucy, METOJbl JocTyna K uHdopmanuu. O6mMeH
JTaHHBIMU ¢ IpyruMu npuioxeHussMu WINDOWS: TekcTOBbIMU pelakTOpaMU U 3JI€KTPOHHBIMU
TaOJIUIIAMH.

4.4, PemsumonHas ©6aza paHHeix ACCESS. I'nmaBHoe OKHO, MEHIO KOMAaHJ, IIaHEIb
uHcTtpyMeHTOB. Co3gaHue M OTKpbhITHE Oa3bl JaHHBIX. BBOJ M pelakTHpOBaHHME JaHHBIX B
pexuMe TabIuIBl U peXUMe KOHCTpyKTopa. DopMHpoBaHUE 3alpocoB. 3ampocChl MPOCTbIE U
MHOTOTaOJIMYHbIE, 3a1POChl ¢ ycinoBusMu. Co3aanue oT4eToB U GopM. TexHosorus peanusanuu
npocreimux 3anau cpeactsamu CYBJ] ACCESS.

2 cemectp — IlpoduibHoe nporpaMmHoe o0ecnieyeHne JJIsl pelieHUue 3a1a4
npodeccuoHAIbLHOM 1eATeTbHOCTH

Paszpen S. IIKM Python u 0c00eHHOCTH €ro peaju3alnuM JAJIsl pelieHisl pac4eTHBIX 32124 B
XHMHH ¥ XUMHYECKOI TeXHOJOTHH.

5.1. OObEeKTHO-OpPUEHTHUPOBAHHBIM  sI3bIK  MporpamMMupoBanus Python:  o0030p.
Oco0OeHHOCTH U CBOMCTBAa 00BbEKTHO-OpUeHTHpoBaHHOTO nporpammupoBanus (OOII). Co3nganue
U wucnoip3oBaHue aucTpuOyruBa Anaconda. WMudpactpykryper Spyder, Jupiter, crpykrypa
s3pika. OCHOBHBIE CTPYKTYpbI JaHHBIX (CHMCOK KOPTEX, OOBEKThI) U ONepalud HaJl HUMHU.
Anroput™bl. OCHOBHBIE AJITOPUTMHUYECKHE KOHCTPYKIUH (ClieJOBaHUE, BETBJIEHUE, LIUKIIbI) U UX
peanuzauus B Python.

5.2. Beenenue B mnporpaMMmupoBaHue Ha s3pike Python. Crpykrypa mnporpammel,
OTCTYIIbI, MOJYJIH, OINEparopbl, (QYHKUMH (MMEHOBaHHbIE KM AHOHUMHBIE), OCOOEHHOCTH.
CrangaptHele W HecTtaHjaptHble (yHKuuum Python (o0mero HasHaueHusi, MaTeMaTHYECKHE,
00paboTKa CTPOK, BBOJI/BBIBO).

5.3. Pa3paboTka aJirOpuTMOB, IPOrpaMMHUPOBAHUE U OTJIajaKa nporpamMm Ha Python (B
cpene Spyder). Ynpasstomnue koHcTpykiuu if, for, while.

5.4 O0630p MpeaMeTHO-OPUEHTUPOBAHHOM OnOmHoTekn Moaynerd Python ans HaydHbIxX U
MHXEHEPHbIX BhluucieHui SciPy (Moxynu scipy ¥ numpy, a Taxke matplotlib), cpaBHenue c
MATLAB. OcHoBHas cTpykTypa JaHHbIX NumPy Ui BEKTOPHBIX U MAaTPUYHBIX BBIUYHCICHUM
ndarray. OcOOEHHOCTH BBINIOJIHEHUS JEHCTBUII HaJ MaTpulaMu (CJIOXKEHHE, BbIUHUTAHUE,
YMHOK€HUe, oOpaiieHue) Ha s3pike Python. MHpopmanmonnsie MmaTpuuHble QpyHKIUU (HOpMa,
omnpenenutenb, panr). Meronasl ndarray — T, copy, shape, size, ndim u 1p., UHIEKCUPOBAaHHUE,
MaTpu4yHOE Tpou3BeAeHHEe W (QyHkmuu Momyns numpy len, shape, zeros, eye, dot, isclose,
linspace, gradient, linalg.det.

5.5 Tloctpoenue rpadukoB B Python ¢ mcnonp3zoBanuem moayns matplotlib. @ynkuun
Monayisi matplotlib.pyplot plot, polar, plot surface, colorbar, contour, quiver. YcraHoBka
apamMeTpoB U aHHOTHUPOBaHUE IPaPpUKOB.

Pa3znesn 6. Metoabl BoIuMCAUTEIbHON MaTeMaTHkH. OCHOBHBIE 3TaNbl pellleHUs 3a1a4 Ha
IBM. Pemienue cucreM JIMHeHBIX ajredpandeckux ypasuenuii (CJIAY).

6.1. IlpsMble U UTEpaALIMOHHBIE YUCIEHHbIE METO/bI. DJIEMEHTbl TEOPUU MOTPEIIHOCTEH.
[Tonsatue HOpMBL. OCOOCHHOCTH MAIIMHHOW apudMeTuku (Kpatkuii moBTop). OcoOeHHOCTH
BBINIOJIHEHUS JIEMCTBUI HaJ MaTpullaMu (CIOXKEHHE, BhIUMTAaHUE, YMHOXKEHHE, 0OpalieHue) Ha
a3bike Python, nHpopmanrionHsie MaTpuuHble QyHKUINUU (HOpMA, OIIPEIEIUTENb, PAHT).

6.2. Pemienue cuctem nuHenHbIX anredpamdeckux ypaBHeHuil (CJIAY). IlocranoBka
3amaun. [lorpemnoctu. MeTonpl ¢ MCHOJB30BaHUEM OOPAaTHOM MAaTpUIbl U METOJ IMPOCTHIX
utepanuit. Pemenue CJIAY B Python ¢ ncnonszoBannem mosyneit numpy.linalg u scipy.linalg.
u pynkuwmii det, rank, inv, cond, norm, solve.
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6.3. 0O630p meronoB pemenus CJIAY. BwruuciautenpHass yCTOWYHUBOCTH, CXOIUMOCTH
MeT0/10B. OOYCIIOBIEHHOCTh CUCTEMBI JIMHEHHBIX anredpandeckux ypasHeHuit (CJIAY) u uncino
00YCIIOBJICHHOCTH.

Pazgen 7. OOpaborka pe3yJbTaToB H3MepeHUs OJHOW BeJauduHbl. I[Ipudimxenue
(pyHKuUMHM MHOro4wjieHamMM ¢ OJHOH He3aBHCHUMOH mnepemMeHHOl. Pemenue cucrem
HeJIMHeHHbIX ypaBHeHuii (CHY) uncieHHBIMU MeTOJaMH.

7.1. ObpaboTKa 3KCHEPUMEHTAIBHBIX AaHHBIX. TOYEYHBIE W HMHTEPBAIBHBIC OIICHKH.
Oynkuuu Python. Onpenenenue kpurepust CTbroaeHTa

7.2. llpubnuxenue QyHKuuid. MeTonpl MHTEPHOJSANMM 3aBUCUMOCTEH C OJIHOM
He3aBUCUMOM nepeMeHHoN. HTepnoasiuonHblii MHOTOWIEH Jlarpanxka, peanuszauus B Python.

7.3. Ilpubmmwxenue ¢yHkuid. MeToapl anmpoKCUMAIMM 3aBUCUMOCTEH C  OJHOM
He3aBUCUMOU nepeMeHHOM. Metoy Haunmenbnx kBagpatoB (MHK). McnonszoBanue gpyHkuunii
Python mns  anmmpoxcumammum u MHK  scipy.polyfit, scipy.optimize.least squares,
scipy.optimize.lsq_linear.

7.4.. AnropuTMBI METONAa MPOCTOM wHWTepaunu u Metona Heiorona - Padcona mis
pemenus CHY. CkopocTh CXOIUMOCTH, OIIEHKH MOrpemHocTy. Peanuzanus meto10B B Python.

7.5. Metonuka WUCHOJB30BaHUS pewiateneldl B MoAyle scipy.optimize, (QyHKUUU
root_scalar, root.

Pa3znen 8. Pemenune 3a1ay MHOroMepHoOH ONTUMHM3ALMHU YMCIEHHBIMH METOJAMH. AHAJIN3
U peuieHue qu(depeHINAIbHBIX YPABHEHHIT YHCIEHHBIMH METOIAMHU.

8.1. Knaccudukamus 3amad ¥ METOJOB ONTUMM3AIMU. METOJl TpagueHTHOTO CITyCKa.
Meton nepopmupyemoro MHOrorpannuka. Peanuszanust meronos B Python.

8.2. Bctpoennsie wMetomsl SciPy. BpiGop pemarens B Momyse
Berpoennsie merozpsl SciPy, GpyHkunu minimize scalar, minimize.

8.3. AnropuT™mbl METOJIOB pelieHus JuddepeHuraibHbIX ypaBHeHu. Metoapsl Ditniepa u
ero moaudukamnuu. Peanuzamus metonoB B Python. Beibop pemarenst B Mmoayne scipy.integrate,
¢dbynakuuu solve ivp, solve bvp.

scipy.optimize

4. O0beM TUCHUILUIMHBI U BUbI y4eOHOH padoThl

Cemectp
Bcero
. 1 cemectp 2 cemecTp
Bun yae6noit paboThl N A A
3E KL | ap KL | ap Kal.
q. q. q.

O01mas TpyA0eMKOCTh JUCUMIIJIMHBI 6 216 4 144 2 72
KonrakTHasi paboTa — ayIuTOpPHBIE 3,78 136 2,36 85 1,42 51
3aHATHA:
B TOM 4ucie B popMe NpaKTUIECKOM 1 36 0.5 13 0.5 13
MOATOTOBKH
Jlexmm (JI) 0,47 17 0,47 17 - -
[TpaxTuueckue 3anstus (113) 1,42 51 0,94 34 0,47 17
B TOM 4ucie B popMe NpaKTUIECKOM 0.5 13 0.25 9 0.25 9
MOATOTOBKH
Jlaboparopusie pabots! (JIP) 1,89 68 0,94 34 0,94 34
B TOM 4ucie B popMe NpaKkTUIECKOM 0.5 13 0.25 9 0.25 9
MIOATOTOBKH
CamocrositesabHas padora (CP) 1,22 44 0,64 23 0,58 21
[TepepaboTka yuebHOTO MaTepuaa 0,06 2 0,06 2 - -

44




[ToaroToBka K MpakTUYECKUM 3aHATHUIM 0,17 6 0,06 2 0,11 4
[ToaroroBka K 1abopaTOpHBIM paboTam 0,31 11 0,06 2 0,25 9
[ToaroroBka K sK3amMeHy 0,36 13 0,36 13 - -
[ToaroroBka Kk mpomMexyro4yHomy koHtposito | 0,17 6 0,06 2 0,11 4
Jlpyrue Buibl CaMOCTOSTEIbHON PabOThI 0,17 6 0,06 2 0,11 4
Buabl KOHTpOJIS
3auer - - + +
JK3aMeH + + - -
KonrakTHas camocrositenpHas paboTa 0.4 0.4 -
CaMOCTOSITEeIbHO M3yUYEeHUE Pa3/IeioB 1 35.6 1 35.6 - i
JVCIIMTUTAHBI
Buja nToroBoro KOHTpoJIsi: JK3aMeH 3auer
Beero CemecTtp
. 1 cemectp 2 cemecTp
Bun yuebnoit paboTsl
3E Akan. 3E AcTtp. 3E AcTtp.
q. q. q.
OO0uiasi TPYyA0eMKOCTh AU CHUIIIMHBI 6 162 4 108 2 54
KonrakTHasi paboTa — ayIuTOpPHBIE 3,78 102 236 | 63,75 | 1,42 3825
3aHATHSA:
B TOM 4HClIe B popMe MPaKTUICCKOM 1 27 0.5 13.5 0.5 13.5
MTOITOTOBKH
Jlextuum (JT) 0,47 | 12,75 1047 | 12,75 - -
[Tpaxtuueckue 3ansarus (113) 1,42 38,25 10,94 | 25,5 047 | 12,75
B TOM 4HClIe B popMe MPaKTUICCKOM 0.5 135 025 675 |025| 675
MTOATOTOBKH
Jlaboparopusie pabots! (JIP) 1,89 51 0,94 | 25,5 0,94 | 25,5
B TOM 4HClIe B PopMe MPaKTUICCKOM 0.5 135 |025| 675 |025| 6,75
MTOITOTOBKH
CamocrositesbHas padora (CP) 1,22 33 0,64 | 17,25 | 0,58 | 15,75
IlepepaboTka yueGHOro Marepuasa 0,06 1,5 0,06 1,5 - -
[ToaroroBka K MpakTUYECKUM 3aHATUSIM 0,17 4,5 0,06 1,5 0,11 3
[TonroroBka k 1abopaTopHBIM paboTam 0,31 8,25 0,06 1,5 0,25 6,75
[ToaroroBka K sK3amMeHy 0,36 9,75 0,36 9,75 - -
[ToaroroBka K MPOMEKYTOUYHOMY KOHTPOJIIO 0,17 4,5 0,06 1,5 0,11 3
Jlpyrue BUbI cCaMOCTOATENHEHON PabOTHI 0,17 4,5 0,06 1,5 0,11 3
Buabl KoHTpOJIS
3auer - - + +
JK3aMeH + + - -
KonrakTHas camocrositenbHas paboTa 0,3 0,3 -
CaMOCTOSITEeIbHO M3yUYEeHUE Pa3eioB 1 26.7 1 26.7 - i
JUCIIMTUTAHBI
Buja nToroBoro KOHTpoJIsi: JK3aMeH 3auer
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AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«MarepuajioBeieHr€e U 3aIUTA 0T KOPPO3UMN»

1. Heab AUCHMIUIMHBI — TPUOOPETEHHUE CTYICHTAMH 3HAHUH, MTO3BOJISIOIINX OLICHUBATh
MOBEJICHNE MATEPHAJIOB B YCJIOBHUSAX JKCIUTyaTallid, BBIOMpPATh MaTEPHAI M TEXHOJOTHIO €ro
00pabOTKH C IENbI0 TOMyYeHUs 3aJaHHOW CTPYKTYPBI U CBOMCTB, 00€CIICUNBAIONINX BBICOKYIO
HAJIe)KHOCTh U JOJITOBEYHOCTh U3JIETU.

2. B pe3yabTaTe H3y4eHUs TMCUUILIUHBI 00y4aOIMIACH JOJI2KeH:
Obnadams CIEyIONUMA KOMIIETEHIIUSMA U HHIUKATOPaMHU UX TOCTH)KCHUS:
OIIK-1.1; OIIK-1.2; OIIK-3.2; OIIK-7.1; OIIK-7.2.

3namy:

- OCHOBHBIE KJIACChI MPOMBIIIJIEHHBIX MAaTEPUAIIOB;

- CTPYKTYpY, COCTaB M CBOWCTBa ((U3MYECKUE, XUMHYECKHE, IKCILTyaTallHOHHBIC)
OCHOBHBIX (DYHKIIMOHAJILHBIX MAaTEPUAJIOB;

- TEXHOJIOTUH MOJIYy4eHUs U 00pabOTKU OCHOBHBIX (DYHKIIMOHAJILHBIX MaTEpUAJIOB;

- TPUHIHUNBI BBIOOpPAa W COYETAHUSA PA3TUYHBIX (PYHKIIMOHAIBHBIX MaTEpHUAIOB B
MIPOMBIIIJICHHBIX YCIOBHUSX.

Ymems:

- CpaBHUBATh pa3WyHble (QYHKIMOHAIBHBIE MAaTE€pUATIbl TO TEXHOJOTHUYECKHUM U
AKCIUTyaTaIlMOHHBIM TMOKA3aTeIIsIM;

- OCYHIICCTBJIATH BBIOOp (PYHKIIMOHAIBHOTO MaTepuaia JUisl 3aJaHHBIX YCJIOBUH
IKCIUTyaTalIuu;

- TMPOTHO3WPOBATH TOBEJACHUE PA3IMYHBIX (YHKIUOHAIBHBIX MaTEPHAIOB IIPHU
IKCIUTyaTaIUH.

Braoems:

- METOJIaMH aHaJIM3a CBSI3M CBOMCTB MaTepHaia C €ro COCTaBOM U CTPYKTYpPOH;

- METOJIaMH 3alIUTHl MAIIMH U allapaToB XUMHUUYECKHUX MTPOU3BOJICTB OT KOPPO3HUH.

3. Kpartkoe cogep:xaHue JUCHMILIHHbBI

BBenenue

MarepuanoBeieHle Kak HayKa: €M, 3aJadyd W 3HAaYeHUE TUCHUIUIUHBL OOmue
TpeOOBaHUs, MPEAbIBIsIEMbIE K MaTeprallaM B 3aBUCUMOCTH OT YCJIOBHUU HCIOJIb30BAHUS WIIH
sKkciutyaTanuu. Pa3Butue Hayku o Marepuanax. Poib pycCKMX Y4YeHBIX B Pa3BUTHH HAyKH.
JocTwkenuss B 00JacTH  CO3JaHUST  HOBBIX ~ MAaTEPHAIOB, TEXHUKO-DKOHOMHUYECKAs
3(h(HEKTUBHOCTh UX TPUMEHEHHUS. 3HAYCHUE MATEPHUAJIOB B PA3BUTUU XUMHUKO-TEXHOJOTHUECKUX
MIPOIIECCOB M 00ECTIEYCHNH UX 0€30MMaCHOCTH.

Paznen 1. ®u3nko-xuMu4ecKue 0CHOBbI MaTepHaI0BeI1eHUs

OcHOBHBIE TIOHATHUS O CTPOCHHH, CTPYKTYpE€ W CBOMCTBAaXx MarepuaioB. MeTombl
M3y4YeHUs CTPYKTYpbl M CBOWCTB MarepuanoB. CrpoeHue wMarepuanoB. OCHOBHBIE THITbI
KpUCTAJUTMYECKUX pemeTok. Kiaccudukanus KpUCTAUIOB 1O THMAM CBSI3H. AHU30TPOIIHS
CBOMCTB KpHUCTALIOB. CTpoeHUE pEaIbHBIX KPUCTAIOB. [[eheKThl peaqbHbIX KPUCTAJIOB U UX
BIIMSTHHUE Ha CBOMCTBA METAJIOB | cI1aBoB. CBoMcTBa auciokanuii. Kpucramusanys MeTaioB
n crtaBoB. CamMompou3BOJIbHAS KpucCTaumm3anusa. HecaMompou3BobHAS KPHUCTAILTU3ALINSL.
Amopdubie maTepuanbl. Hanomatepuarnsl.

OU3NKO-XMMHYECKHE OCHOBBI ~ MaTepuasnioBeneHus. OCHOBBI  TEOPUU  CIUIABOB.
JlnarpaMMbl COCTOSIHHS CTUIaBOB. TE€PMUHBI U OTIpeesieHus. JmarpaMmMebl - «COCTaB-CBOHCTBOY.
@da30BBIi COCTAB CIUIABOB. 3aBUCHUMOCTh MEXKY CBOMCTBAMHU CIUIABOB M THUIIOM JIMArpPaMMBI
cocrostams. IlpaBumo H.C. KypmakoBa. CsoiictBa wMatepuanoB. Iloka3arenmn CBOWMCTB.
Knaccudukanus cpoiictB. Mexannyeckue, (U3HUECKHE, XUMHYECKUE, SKCIUTyaTal[AOHHBIE H
TEXHOJIOTHYECKHE CBOMCTBA MartepuaioB. [loka3aTenn MeXaHUYECKUX CBOMCTB, OMpEesieMbIe
MPU CTAaTUYECKUX HCIBITAHUAX HA PACTSHKEHHE W M3ru0. MeETonbl ompeneneHus TBEPIOCTH
MaTepHuasos.

Paspen 2. Merajiimyeckue MaTepuaibl
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Merammueckne wmatepuanbl. JKene3o u  criaBel Ha ero ocHoBe. CrTaam W YyryHBI.
XKenesoyrnepoauctsie craBbl. CTPYKTYphl CIUIABOB KeNe30-yraepos. JluarpaMmbl COCTOSHUS
xKeye30-ueMeHTUT. KoMMOHeHThl, (a3bl U CTPYKTYPHbIE COCTAaBJISIONIME CTaled u OenbIx
YYT'YHOB.

KoHcTpyKiimoHHbIE METAJUIMYECKUE MaTepHalibl. YTIJIEPOAUCTHIE U JIETUPOBAHHBIE CTAJIH.
Knaccudukanus craneit, ompenercHue MOHATHS KadecTBa cTaiau (TpeOOBaHHMS K KadeCTBY).
Bnusinue yrieposa v MOCTOSIHHBIX (TEXHOJOTMYECKUX) MpUMEced Ha KauecTBO CTaJId, METO/]IbI
yIIydlIEHUs KauecTBa CTaldu (MOBBIILIEHWE €€ KOHCTPYKLUMOHHOW MpoyHOCTH). BrusHue
JIETUPYIOIIUX AJIEMEHTOB Ha CBOWCTBA CTAIM. J(MarpamMMbl COCTOSIHHS KE€JIE€30-JETUPYIOIINT
aneMeHT.  KoHcrpykumonuele — ctanu.  WHcTpymentanenble  ctanu.  Kiaccudukanus
YTIEPOUCTHIX U JIETUPOBAHHBIX CTaJIEH.

Teopust ¥ MpakTHKa TEPMHUYECKOM U XHUMHUKO-TEPMHUYECKON 0O0pabOTKH METAJIOB H
cruiaBoB. [Ipuposa, MexaHU3M M YCIIOBUS NMPOTEKAHUSI CTPYKTYPHBIX IPEBPALICHUH B CTaJIH.
Bunasr tepmuueckoin 00paboTku ctanu. BimsiHue TepmMudeckod oOpaOOTKM HA MEXaHUUYECKHE
cBolicTBa cTanu. PuU3NUECKHE OCHOBBI XMMHUKOTEPMHUYECKOW 00padoTku. Bumbl u crocoOs
uemeHTauu. Juddy3noHHoe HachlleHHE MOBEPXHOCTH HEMETaulaMU. A30THPOBAHHUE CTaJIH.
Hubdysnonnas wmeramnuzanus. HoHHas XuMuKo-TepMudeckas oOpaboTka. [lepcrekTuBbI
Pa3BUTHSA XUMUKO-TEPMUIECKOM 00padboTku. Juddy3rnonHoe yaanenue npuMecei.

[{BeTHBIC METANIBI U CIUIABBI HA X OCHOBE. OOmIas XapaKTepUCTUKA U KiacCUpUKaIUs
MEIHBIX cIy1aBoB. JlaTyHu, OpOH3bI, MEIHO-HUKEJIEBBIE CIUIaBbl. AHTH(QPUKIIMOHHBIE
METAJITTNYECCKHUE MaTepHabl. OOmas XapaKTePUCTHKA AJTFOMHUHHEBBIX CILIaBOB.
JledopMmupyembie aqtOMUHUEBbIE CIUIABbI, JINTHEBBIE ATIOMUHHUEBBIE CILIaBbl. | paHyIMpOBaHHbIE
crutaBbl. OOImIasi xapakTepuCcTUKa MarHUEBBIX CIUIaBOB. [/ledopMupyeMmble MarHueBbI€ CILIABBI.
JluTheBble MarHueBbIE€ CIUIABbl. BiMsiHHME JIErHPYIOLIUX 3JIEMEHTOB CTPYKTYpPY U Ha CBOICTBa
TUTAHOBBIX CIIaBOB. bepusunii u criaBbl Ha ero ocHoBe. TyroriaBKue METasulbl U CIUIaBbl Ha
UX OCHOBE.

Pazgea 3. OcHOBBI KOPPO3uM MeTAJIOB. [IpUHUMIIBI U METOABI 3AIMUTHI OT
KOppO3UH.

OcHoBHbIE IPUYUHBI KOppo3uu MeTaiioB. [lokazaTenu kopposuu. Knaccuduxarms
KOPPO3MOHHBIX IIPOLIECCOB. XUMHUUYECKast KOppo3usl. ['azoBast koppo3us. Kopposus B KUAKOCTIX
— HEdJIEKTPOJIUTaX. DIEKTPOXUMUYECcKasi Koppo3us. KuneTuka aieKTpoXuMU4ecKo KOppo3uHu.
Koppo3us MeTanioB B yCIIOBUSX TEXHOJOTUYECKUX CPEl XUMUYECKUX IPOU3BOJICTB.

[IpyuHOHAIIBEI ¥ METO/IBI 3aIUTHI OT KOPPo3uK. KOppOo3nOHHOCTOWKNE METAIUINYECKHUE U
HEMETAJNINYEeCKHe MaTepralibl. MeTo bl 3allUThl MAlIMH U allapaToB XUMHUYECKUX
IIPOU3BOJICTB OT KOPPO3uu. IHrHOUTOPBI KOPpO3UH. DIIEKTPOXUMUYECKAs! 3alIUTa. 3alUTHbIE
MTOKPBITHS.

Pa3nen 4. Hemeranimyeckue MaTepHuaJibl
Hemerannuueckue matepuansl. MaTtepuanbl Ha OCHOBE BBICOKOMOJIEKYJSIPHBIX COEIMHEHUH.
CrpoeHue u cBOHCTBa NOJMMEPOB. TepMOpEakTUBHbIE U TEPMOIUIACTUYHBIE ITOJTHMEPHI.
Crpoenue u cBoiictBa miaactMacc. OCHOBHbBIE Pa3HOBUIHOCTH IPOMBIIIJICHHBIX MOJMMEPOB U
macTMacc. ApMHUpOBaHHbIE IOJMMEPHbIE MaTepHalibl. ['Ta30HaNONHEHHbIE JIACTMACCHI.

Kepamuueckue wmarepuansl. KoHCTpyKIIMOHHAs, HMHCTpYMEHTaJbHAas M TEXHHYECKas
kepamuka. Heopranumueckoe crexiio. Knaccudukanus crekon HO Ha3HAYEHUIO M 00JacTH
npumenenus. Cutamisl. ['padut. Acbect. CBolicTBa 1 00J1aCTH TPUMEHEHUS.

Komnozunmonnsie wmatepuansl (KM). OOmas XapakTepucTUKa KOMIIO3MLIIMOHHBIX
marepuanioB.  JucmepcHo-ynpoueHnele KM, cmoucteie KM,  Bomokaucteie  KM.
KoMmno3unmonnsle MaTepuanbl Ha MeTAUIMYECKOM U Hemertauimueckod ocHoBe. CAII
(crieueHHBIE aTIOMUHUEBBIE MOPOIIKH). Kepamuueckre KOMIIO3ULIMOHHBIE MaTEPUAIIbI.

[ToHsATHS O HAHOTEXHOJIOTUSX, HaHOMaTepHanax. [I[puMeHeHre B MPOMBIILITIEHHOCTH.

Pa3nes 5. JxkoHOMHU4YecKH 000CHOBAHHBII BHIOOP MaTepHAJIOB.
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Bb160p KOHCTPYKIIMOHHBIX MaTEPUAJIOB JUIsl KOHKPETHOTO TEXHOJOTHYECKOIO MpoLiecca.
Kputepuu n anroputm BpiOOpa KOHCTPYKIIMOHHBIX MaTepHaIOB. DKOJIOTUYECKUE U
SKOHOMMUYECKHE aCIIEKThl MaTEPUAIOBEACHUS U 3alIUThl MATEPUAJIOB OT KOPPO3HH.

4. O0beM yueOHOMH TUCHMILTHHBI

O0BEM TUCIUATUIHHBI

Buner yue6HOM paboThI
3E Akaz.u. Actp.u.
OO0uiasi TPy10€eMKOCTh JUCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 3 108 81
KonTakTHasi padoTa - ayIMTOPHBIE 3aHATHS: 1,3 48 36
Jlexuuu (JIek) 0,9 32 24
[TpakTnueckue 3anstus (113) 0,4 16 12
CamocrositesbHas padora (CP): 1,7 60 45
KonrakTHas camocrositenpHas paboTa 0,2 0,15
1,1
CaMOCTOSITETbHOE U3YUYEHUE Pa3/IeI0B AUCHUIIIMHbI 59,8 44,85
Bua koHTpoJasn: 3auer

48




AHHOTaNus padoyeil NPOrpaMMsbl JUCHUILIMHBI
«KoMno3uuuoHHble MaTepUaJIbD»

1 Heap AuCHMIVIMHBI — O3HAKOMUTH CTYIAEHTOB C OCHOBHBIMHM TUIIAMH COBPEMEHHBIX
KOMITO3ULIMOHHBIX MaTE€PHAIOB, UX (PU3UKO-XUMHYECKUMU CBOMCTBAMHU U METOJAMM MOITY4EHUS,
[I0Ka3aTh MEPCIEKTUBHbIE HAIIPABJICHUS Pa3BUTHS KOMIIO3UIIMOHHBIX MaTepUAIOB.

2 B pesyabraTre u3yYeHHs JAUCUMIUIMHBI 0Oydamluuiicd 1O Mporpamme
0akaJlaBpHATAa J0JIKEH:

Obaaoams clieayOIUMU KOMIETEHIMSIMA U UHIUKATOPAMU UX JOCTH)KECHHUS:

OIlIK-7.1; OIIK-7.2

3names:

— OCHOBHBIC TUIIBI KOMITO3UITUOHHBIX MAaTCPUAJIOB,
- (1)I/I3I/IKO-XI/IMI/IT-ICCKI/IG OCHOBEI CO3JJaHUS KOMITIO3UITUOHHBIX MaTCPUAJIOB;

— OCHOBHBIC XapaKTEPUCTUKH W CBOWCTBA KOMIIO3WUIIMOHHBIX MAaTE€pPUAJIOB PA3JIMUYHOTO
Ha3HAYEHHUS;
Ymemeu:

— BBIOMpATh KOMITO3UIIMOHHBIE MAaTEPUAIBI 1T KOHKPETHBIX IIEJICH;

Braoemy:

— HaBBIKAMH aHAJM3a HAYYHO-TEXHUUYECKOW JUTEPATyphl B 00JACTH KOMIIO3UITMOHHBIX
MaTepHUaoB;

— METOJaMH TIPEJCTABJICHHUS JHUTEPATYPHBIX W OKCHEPUMEHTAIBHBIX CBEIACHUH O
CBOMCTBAX, METOJAaX MOJy4eHUs M O0JaCTAX MPUMEHEHUsT HAHOMATEPUAJIOB U HAHOCTPYKTYpP B
BHJIe pedepaToB, OTUETOB, JOKIAIOB U MIPE3CHTALIUMN.

3. Kpartkoe cogep:xaHue TUCUMILIHHBI

Pazgea 1. OCHOBBI KOMIIO3UIIHOHHBIX MATEPHUAJIOB

BBenenue, 0CHOBHbIE ompeeieHNsl, KPATKasg XapaKTePUCTHKA KOMIO3UIMOHHBIX
MatepuasioB. OCHOBHBIC omnpeneneHus. Tumnel cBs3u Ha rpaHulle pazzaena das. Llemn cozmanus
KOMMO3UTOB. McTOopus KOMMO3WIIMOHHBIX MarepuanoB. Kiaccudukamuss KOMITO3MIIMOHHBIX
MaTepHuasoB M0 MaTepUaTy KOMIIO3HUIINH, TUITY apMaTyphl €€ OPUEHTALMH, CIIOCO0Y MOTydeHUs
KOMIO3UIIMU M U3ACIUNA U3 HUX. THIBI CTPYKTYp KOMIIO3UTOB. JIOCTOMHCTBA W HEAOCTATKH
KOMIIO3UIIMOHHBIX MaTEPHAJIOB.

JucnepcHO-ynpoYHeHHbIe  KOMIIO3MIMOHHBbIe  MaTepuasabl.  Krnaccudukanus
KOMIIO3UITMOHHBIX MAaTE€pPUajOB IO CTPYKTYpHOMY mpu3Haky. OCHOBHBIC TPYIIIBI JUCIIEPCHO-
YOPOUYHEHHBIX  KOMIIO3UIIMOHHBIX  MaTe€pUaioB. TEXHOJOTHS TOJYYCHHS  JIUCIIEPCHO-
YIPOUYHEHHBIX KOMIIO3UIIMOHHBIX MaTEpPUAJIOB.

BosiokHHCTBIE M CJOUCTBIe KOMIIO3UIIMOHHBIE MaTepualibl. BolokHHCTHIE
KOMIIO3UIIMOHHBIE MaTepuaibl, uX kKi1accupukamus. OCHOBBI TOPMOXKEHHUSI pa3pylICHUS
BOJIOKHUCTBIX KOMIIO3UIIMOHHBIX MaTepuagoB. MeToIbl MOIy4YeHHUs BOJIOKOH W HUTEBHUIHBIX
KkpuctamuioB. Knaccudukamus HUTEBUAHBIX KPUCTALIOB MO pasMmepaM. Co3naHue MOKPBHITHS Ha
MMOBEPXHOCTH M OPHUEHTHUPOBAHWE HUTEBHJHBIX KPUCTALIOB. CIOUCThIE KOMIO3UIIMOHHBIE
Marepuaibl. OU3NYECKHE OCHOBBI TOPMOXKCHHS Pa3pYIICHUS B CIOUCTBIX KOMITO3MIIMOHHBIX
Marepuaiax, OCHOBHbIE MeXaHU3MBbI. [lomydeHne CI0UCTHIX KOMIIO3UIIMOHHBIX MAaTEPUAJIOB.

KoMno3uunonnble  MaTepuajabl Ha  MeTajimyeckoil  ocHoBe.  Vcropus
METaJUIOBEICHUST MeTaibl, X CTPOCHHE, KPUCTAIN3AKs. UMbl KPUCTAJUIMUYECKUX PEIIETOK.
Komno3unmonnsie Marepuanbl ¢ METAUIMYECKOW MaTpulled, KiacCHUUKaius, MpUMEHEHHE.
MeToapl TOJIy4€HHS] METAUIOKOMITO3UTOB. BOJOKHUCTBIE METAUTMYECKHE KOMITO3UIIMOHHBIE
Marepuaibl, MX XapaKTepUCTUKA, CBOWCTBA W METOIbI ToJyydeHus. OOnacT NPUMEHEHHS
BOJIOKHHCTBIX METaJUTMUYECKUX KOMITO3UIIMOHHBIX MaTepruaioB. CBOMCTBA U METObI MOTydEHUS
TICEB/IOCIIJIABOB HA OCHOBE KeJie3a. DBTEKTUUECKHE KOMIIO3UIIMOHHBIE MaTepuaibl. JucnepcHo-
YIPOUYHEHHBIE KOMITO3UIIMOHHBIE MAaTeprajibl HA OCHOBE aFOMHHUS (CIICUYEHHBIE ATFOMUHUEBHIC
nopomku). JucrnepcHO-ynmpoUYHEHHBIE KOMIIO3WIIMOHHBIE MaTepHalbl Ha OCHOBE Oepuyuivs,
MarHus, HUKeJs, KoOabTa.
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Paznen 2. Tunbl KOMNO3MIMOHHBIX MATEPHAJIOB M 00J1aCTH UX IPUMEHEHU S

Kepamuyeckne KoOMNoO3MIUOHHBbIe MaTepuanabl. Kiaccupukanmss uw mpuMeHEHUE
KepaMuKd. TyroruraBkue COEOWMHEHHS TEPEeXOoJHbIX MeTawoB. Krnaccupukamus 1o
XUMUYECKOMY cocTaBy. OKCHABI QIIOMUHUS, ITUPKOHUS, BOWHBIE COCAMHEHUS W TBEPIbI
pacTBOpsl B cHUCTeMax. TpoiHbIE COEAUHEHHS. DBECKHUCIOTHBIE TYrOIUIaBKUE COEIMHEHUS.
Cuamonbl. TexHonorus TOJydeHUS KepaMHUUECKHMX MaTepuanoB. I[lpornecchl momydeHus
TOHKOJUCIIEPCHBIX MOPOIIKOB. [Tporiecchl monydeHns: BOJOKOH M HUTEBUIHBIX KPUCTAIIIIOB.

Yraepoa-yriiepoaHble KOMIO3MIMOHHbIE MaTepHAaJibl. AJUIOTPOIIHbIE MOAU(DUKALINU
yriepoaa. Kimaccudukanust yrinepoaasix marepuanoB. OCOOEHHOCTH, apMHUPYIOIINE KapKachl
YTJIEPOI-YTIIEPOTHBIX KOMIIO3UIITMOHHBIX MaTepuaaoB. CBOWCTBA, CMAaYMBAEMOCTh YTJIEPOHBIX
MarepuanoB. TeXHOJIOTUs TMOJYyYEHHS YIiepOI-yriIepOJAHBIX KOMIIO3UIMOHHBIX MaTEpHUasoB.
Matpuiisl  yriaepoI-yriepoHbIX KOMIIO3UIIMOHHBIX MaTepHayioB. TpeOoBaHUS K TOKPBITUSIM
YIJIEPOJI-YTJIEPOJHBIX  KOMIO3MIIMOHHBIX MarepuangoB. TpemmHOCTONKOCTh. [IpuMeHenue
YIJIEPOI- YTIIEPOJHBIX KOMIIO3UIIMOHHBIX MAaTEPUAJIOB.

IlonumepHble KOMIO3UIMOHHbIE MaTepHaJbl. HamomHUTENM KOMMIO3WUIIMOHHBIX
MarepuaioB. Hamomautenu  ans  HaHOKOMNO3uTOB.  Kiaccuukamus — MOJMMEPHBIX
KOMIIO3UIITMOHHBIE MaTepuajoB. MeXaHu3M B3aUMOJICHCTBUS KOMIIOHEHTOB IMOJIMMEPHBIX
KOMIIO3UITMOHHBIX MartepuanoB. Kputuueckas mmHa BOJOKOH. ['MOpHWIHBIE M TpagueHTHBIC
apMHUPOBAHHBIC IUJIACTUKH C PETYIUPYEMBIMA MEXaHWYECKUMH CBOWCTBaMH. MaTpHIlbI
MOJIMMEPHBIX KOMITO3UIIMOHHBIX MarepuaiaoB. CMoibl. TUIBI HEHACHIIIEHHBIX MOJHI(PHUPHBIX
cMod. [lomydyeHune mMOJUMEPHBIX KOMMO3UTOB. [lomMMepHbIE HAHOKOMITO3UTHI HAa OCHOBE
opranornivd.  OTHECTOWKHE  TMOJUMEPHBIE  HAHOKOMIIO3WUTHL. ~ MeToapl  TOBBIMICHHS
orHecToMkocTd. HanoMeTranbl kak aHTUNMpPEeHbl. KOMITO3UTHI HA OCHOBE HAHOBOJIOKOH.

HanokoMno3uThbl. [TonsiTne TepMHUHA «HAHOKOMIIO3HT. Knaccudukanmst
HaHOKOMITO3UTOB. COBpEMEHHBIN PHIHOK HAHOKOMITO3UTOB. BUIBI KepaMUUYECKUX KOMIIO3UTOB,
ux cocraB. Kepmersl. Kepamuueckne HaHOKOMIIO3UTBHI, HX BuUAbl. IIpumeHenue
HaHOKOMITO3UTOB.  HaHomokpseiTus. ['mOpuaHble  OpPraHO-HEOPTaHWUYECKHE  KOMIIO3UTHI.
Camoounmiatomuiics OetoH. HamonHuTenu a1 HAaHOKOMIIO3UTOB (YTJI€pOJHbIE HAHOTPYOKH).
Komno3uter Ha oOcHOBE HaHOBOJIOKOH. OOmacth mnpuMeEHEHUss HaHOBOJIOKOH. [lomyuenue
MOJMMEPHBIX ~ HAHOKOMIIO3MTOB.  CJIOWCTBIE  CHJIMKAThl —  TJIMHUCTBIE  MUHEPAJIBL.
«HTENnNneKTyanbHbie»  MOJMUMMEpPHbIE  KOMIO3UTHL.  [lokapHas  OmMacHOCTh  MOJIMMEPOB.
MexaHn3Mbl CHHXKEHUS TOPIOYECTH MOJUMEPHBIX MarepuayioB. [[pon3BOACTBO 3amemiuTenci
ropenusi. OTHECTONKHE CBOMCTBA HAHOKOMIIO3UTOB HAa OCHOBE CIIOMCTBIX COCTMHEHUM.

4. O0beM yueOHOH THCHMILIHHBI

O0beM IMCUMIINHBI
Buja yueOHo# padoThl Axax | Actp.
3E
4. 4.
OO0uiasi TPy10€eMKOCTb AU CIUIIJIMHBI 3,0 108 81
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA: 0,89 32 24
B TOM 4HcJje B opMe NPAKTHYeCKOil OAT0TOBKH - - -
Jlexinm 0,45 16 12
B TOM 4ucJe B popme NPaKTUYECKOH MOATOTOBKH - - -
[Tpaxtnueckue 3anstus (113) 0,45 16 12
B TOM 4ucJie B popme NpaKTUYECKOH NOATOTOBKH - - -
Jlaboparopusie padboTs! (JIP) - - -
B TOM 4ucJie B (popMe NPaKTUYECKOU MOATOTOBKH - - -
CamocrosiTesibHasi paboTa 2,11 76 57
KonTakTHas camocrositenbHas pabota 211 0,4 0,3
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETIO0B AUCHUIIIIMHbI ’ 73,6 56,7
Bua konTpoJs: 3a4er c oleHKOM
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AHHOTaNusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«OCHOBBI TEXHHYECKOI'0 PeryJIHpPOBAHUSA U METPOJIOTHH
1. Heap AMCUMINIMHBI — IIOJYYEHHE CTYJEHTAMH OCHOBHBIX HAY4YHO-IPAKTHYECKHUX
3HaHWUH B 00JIACTH METPOJIOTUU U OCHOB TEXHUYECKOTO PEryaupoBaHus Ha TeppuTopuu PO u 3a
pyOexxoM, HEOOXOAUMBIX ISl PElIeHUs 3a7ay 0OecreyeHus] eJMHCTBA U3MEPEHUN U KOHTPOJIS
KayecTBa MPOIyKIHUH (YCIYT), METPOJIOTHYECKOMY U HOPMAaTUBHOMY 00€CIIEUEHUIO Pa3pabOTKH,
IIPOU3BOJICTBA, UCIIBITAHUH, SKCIUTYaTallud U YTHWIM3ALNN TPOLYKLIHH.

2. B pe3ysabTare u3y4eHHs! AUCUUIJIMHBI 00YYAKOIIMIACH T0JI5KEeH

Obnadams CIeyONUMA KOMIIETCHITUSMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:
OIIK-3.1; OIIK-6.1; OIIK-6.2; OIIK-6.3; OIIK-7.1; OIIK-7.2

Buame:

-COBPEMEHHBIC TCHICHIIUH PA3BUTHUSI TEXHUKU U XUMUYECKON TEXHOJIOTHU;

-COBPEMEHHBIE METOABl HM3MEpPeHUs (UIHKO-XUMUYECKUX TIIOKa3zaTreled MW Uux
IIOIPEIHOCTEN;

- 3aKOHOJIATENIbHYI0, OPTaHU3AMOHHYI0, HAYYHYIO U TEXHUYECKYI0 OCHOBBI 00CCTICUCHHS
€AMHCTBA U3MEPEHHUI M CTaHIapTU3AIIH.

-TIOPSAZIOK pa3pabOTKH, YTBEPKIACHUS U BHEIPECHUSI CTAHAPTOB, TEXHUYCCKUX YCIOBUN U
JPYroi HOpMaTUBHOM U HOPMAaTHUBHO-IIPABOBOM JOKYMEHTALINH;

- TMEPCIEKTUBbl TEXHUYECKOTO PAa3BUTHS U OCOOCHHOCTH JIEATEILHOCTH OPraHHU3alvi,
KOMIIETEHTHBIX Ha 3aKOHOJATEIHbHO-TIPABOBOM OCHOBE B 00JIACTH TEXHUYECKOTO PETYIUPOBAHUS
Y yIPaBIICHUS KAYECTBOM;

-OCHOBHBIE  (POPMBI  TIOATBEPXKIACHUS  COOTBETCTBHSA, YYAaCTHHKOB paboOT 1o
cepTuduUKalmm, CXeMbl cepTuduKanuy 1 aexnapupoBanus B PO u 3a pyOexom.

Ymemo:

-IIPUMEHSATh METOJbI M WCIO0JIb30BaTh TMPUHIMIIBI CTAHIAPTHU3ALMA TPH pa3padoTKe
HOPMaTUBHBIX TOKYMEHTOB;

-IPUMEHATh Ha NpakTuke DejepanbHble 3aKOHBI U MEXKIYHAPOIHBIE PEKOMEHAAINHN B
00J1aCTH METPOJIOTHH M TEXHUYECKOTO PETYIMPOBAHHS;

-IpUHUMATh y4YacTHE B TMpoOIleccax IMOATBEPKACHUS COOTBETCTBHS PAa3HOTO YPOBHS-
aKKpeIUTalluu, IIPUEMKE, SKCIIEPTH3e, JTUICH3UPOBAHNUN, TOCKOHTPOJIE U HAJI30PE;

-MCIIOJIb30BaTh TEXHUYECKHWE CPEICTBAa I HW3MEPEHUs] OCHOBHBIX IapaMETPOB
TEXHOJIOTHYECKOTO TMPOIIeCcCa, CBOUCTB ChIPhS U PO TYKITUH.

MPUMEHATh  METOJBl  KOHTPOJISI ¥ YIOPABICHHUS  KAueCTBOM  MPOAYKIHH U
MIPOM3BOJICTBEHHOTO MPOIIECcca MPENPUATHS,

-aHAJIM3UPOBATH JAaHHBIC O KAYECTBE MPOAYKIIUU U ONIPEACIIATh MPUUMNHBI OpaKa;

Braoemy:

- HaBBIKAMHU OCYIIECTBISATH TOWCK, KPUTHYECKHH aHaTW3UpOBATh M CHHTE3MPOBATH
nH(pOpMaIINIO, MPUMEHSTh CUCTEMHBIHN MOIX0T U pEIISHUS MOCTABIEHHBIX 3a/1a4;

- HaBBIKAMHU HCKaTh HYKHBIC€ HCTOYHHMKH HWH(OpMAMKW W JaHHBIC, BOCIPUHUMATH,
aHAIM3UpOBATh, 3allOMHHATH W TepeaaBaTh HHPOPMAIHMIO C KCIOJb30BaHUEM HHU(PPOBHIX
CPEICTB, a TAaKXe C MOMOIIBI AJITOPUTMOB TpU padbOTe€ C MOJYYECHHBIMH W3 Pa3IMYHBIX
HMCTOYHUKOB JAHHBIMU C 1EbI0 3((HEKTUBHOTO HUCIIOIB30BAHUS TOJYYEHHOW MH(POPMALUU IS
perieHus 3aaay.
- HaBBIKAMHM aHAJIM3UPOBATh, COCTABIATh M TNPHUMEHATh TEXHUYECKYI0 JTOKYMEHTAIIUIO,
CBS3aHHYI0 C TMPO(EeCcCHOHATBHON JESITEIbHOCThIO, B COOTBETCTBUHM C JIEHCTBYIOIIUMHU
HOPMaTUBHBIMHU JOKYMEHTAaMH B COOTBETCTBYIOIICH OTpaCIH;
- HaBbIKAMH TPUHUMATh OOOCHOBAaHHBIE TEXHUYECKHE pEIICHUS B MpodhecCHOHaTbHOMN
NEeSTETFHOCTH, BBIOUpaTh A (HEeKTUBHBIC U O€30TIaCHBIC TEXHUYECKUE CPEICTBA M TEXHOJIOTHH.

3. KpaTkoe coaepskaHue M CHUILTHHBI
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Pazoen 1. Memponoeus. OcrogHble nOHAMUS U NPUHYUNBI

[Ipeamet meTposorus. Tepmunsl u onpezenenns. 3akoH PO «O6 obecrieyeHUN eIMHCTBA
m3mepenuit. Knaccudukamus nmepenuin» OCHOBHBIE (PU3MUYECKHE W XUMHUYECKHUE BEITUYWHBI.
CpenctBa wu3mepeHudt u  ux Buabl. llorpemnocty  u3mepeHuid. ['ocymapcTBeHHas
MeTpoJIoruueckast ciyx6a. MexayHapoaHas OpraHu3alus 3aKOHOAATeIbHOW METPOJIOTUH.

Paszoen 2. Ocnosvl mexnuueckozo pe2ynupoganus.

3axoHbl P® «O texHuueckoM perynupoBaHumn», «O crannaptuzanuu B PO», «O 3amure
npaB noTpeduTens». TexHudeckue perjaMeHTbl 1 HOpMaTUBHBIE JOKYMEHTHI, IEHCTBYIOIINE Ha
tepputopun PO.

Pazoen 3. Ocnoswi oyenku coomeemcmesusl.

Dopmsbl MTOATBEPKICHUS COOTBETCTBHUS. O6s13aTenbHast ceptudukanms.
HexnapupoBanue. JloOpoBosibHas cepTuduranusi. AKKpeauTaius.

4. O0beM yueOHOMH TUCHMILTHHBI

. O0beM TUCIUTUTHHBI
Bun yuebHoii paboTsl
3E Akap. 4. AcTp. 4.

OO61ast TpyA0€MKOCTh AUCITUTLTHHBI 2 72 54
KonrakTHas padora - ay1MTOpHbIE
3aHATHA: 0,89 32 24
Jlexinu 0,44 16 12
[TpakTueckue 3anstus (113) 0,44 16 12
B TOM 4HCJI€ B (OpME MPAKTUIECKOM
IMOJTOTOBKH 0,44 16 12
CamocrosiTejibHas padoTa: 1,11 40 30
KoHnTakTHas camocrosiTesbHas
pabota - 0,2 0,15
CaMocCTOATENbHOE U3yUEHUE
pa3enoB TUCIUTUITUHBI - 39,8 29,85
Bua uTtoroBoro KOHTpoJIsI: 3aver
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AHHOTaNusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«IIpaBoBegeHne»

1 Leap AucuunIMHbI — OBJIAJICHUE OCHOBAMH TPABOBBIX 3HAHUH; (POpMUPOBAHUE OCHOB
IIPAaBOBOM KYJIBTYPBI M IPABOMEPHOTO NOBEAECHUS I'PAKIAHNHA CTPAHBI.

2 B pe3yJsbTrare U3y4eHHs] AUCUUIJIMHBI 00YYAIOIIMIACH 0JIKEH:

O6naaath ciaenyOIUMI KOMIETEHIUSAMU U UHAUKATOPaMH UX JTOCTHKEHUS:

VK-10.1; VK-10.2; VK-10.3; OIIK-2.4; OIIK-2.6

3nams:

— OCHOBBI POCCUICKOM TPAaBOBOW CUCTEMBI MU POCCUMCKOTO 3aKOHOIATENbCTBA, OCHOBBI
opraHu3anuu W (QyHKIMOHMPOBAHUS CYACOHBIX W WHBIX MPABONPUMEHUTEIBHBIX U
IIPaBOOXPAHUTEIBHBIX OPTraHOB;

—TpaBOBbIE W HPABCTBEHHO-ITHYECKHE HOPMBI B cdepe NnpodecCHOHATBHON
NEeSATENBHOCTH;

—I[paBOBbIE HOPMBI, PETYIMPYIOIIME OTHOIIEHHUE YeJOBEKa K 4YEJIOBEKY, OOIIECTBY,
OKpYKarollen cpee;

—IpaBa U 00S3aHHOCTH IPaKJaHUHA;

—OCHOBBI TPYZOBOTO 3aKOHOIATENIbCTBA;

—OCHOBBI X035IICTBEHHOTI'O IIPaBa;

—OCHOBHBIE HaIIPaBJICHNs aHTUKOPPYILIUOHHOMN JEATENbHOCTH B PD

Ymemo:

— UCIOJIb30BaTh JTUYECKHE M IIPABOBBIE HOPMBI, PETYIUPYIOIIUE OTHOILICHHE
YeJloBEKa K YelOoBeKy, OOIIEeCTBY, OKpYy’Karolledl cpele, MCHOJIb30BaTh MpaBa U CBOOOJIBI
YeJI0BEKa U I'paXk/J1aHWHa IpU pa3paboTKe COLUAIbHBIX IPOEKTOB;

—HCIOJIB30BaTh U COCTABIIATh HOPMATHUBHBIE W IIPABOBBIE JOKYMEHTHI, OTHOCSIIHMECS K
podeccuoHaIbHOM JESITeNbHOCTH, MPEANPUHUMATh HEOOX0JMMbIE MEPBI K BOCCTAHOBJICHUIO
HapYIIECHHBIX IPaB;

—peanu30BbIBaTh MpaBa U CBOOO/IbI YENIOBEKA U TPaKIaHUHA B pa3InYHbIX chepax

KU3HEACITEIBHOCTH.

Braoemy:
— HaBBIKAMH [TPUMEHEHHMSI 3aKOHOATEIbCTBA IIPY PELLIEHUU MPAKTUYECKUX 3a/1a4.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pazoen 1. Ocnosbt meopuu cocyoapcmea u npasa

1.1  OcHOBBI TEOpUU TOCYAAPCTBA

1.2 OcHOBBI TEOpHUU TIpaBa

Pazoen 2. Ompacau nybauunoco npasa

2.1  OcHOBbI KOHCTUTYIITHOHHOTO IIpaBa

2.2 OCHOBBI aIMUHUCTPATUBHOTO TpaBa

2.3 OcHOBBI YTOJIOBHOI'O IIpaBa

2.4 Koppynuus Kak colajibHOE U IIPaBOBOE SIBJIEHUE B COBPEMEHHOM OOIIECTBE

2.5 OcCHOBBI 3KOJOTHYECKOI0 IIpaBa

2.6 HopmaTuBHOE MPaBOBOE peryaupoBaHue 3amuThl HHGopmaruu. [IpaBoBbie OCHOBBI
3aIIUTHI TOCYIaPCTBEHHOM TaHbI

Pazoen 3. Ompacau yvacmnoeo npasa

3.1. T'paxxmaHckoe ImpaBo: OCHOBHBIE MMOJIOKEHHUS OOIIEH YacTH.

3.2. ABTOpckO€ M TaTEHTHOE TMpaBO M [paBoBas  3alUTa  pPe3yJIbTaToOB
WHTEJUICKTYaJIbHOM.

3.3.  OcHOBBI X035HICTBEHHOIO (IIPEAIPUHUMATENBCKOTO) IIpaBa.

3.4. OcHOBBI ceMelHOro npana

3.5. OcHOBBI TPYAOBOIO IIpaBa
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Pazoen 4. Ocobennocmu npasosozo pezynuposanus npogpeccuoHarbHou 0esmeibHOCmu 6
OMOENbHBIX OMPACTIAX XUMUYECKOU NPOMBIULTIEHHOCU

4.1 OcCHOBBI  HAIMOHATHHOW  OE30MACHOCTH, TOCYAApPCTBEHHOW TIONMTUKA U
3aKOHO/IATENLCTBO B 001acTH 00€CTIeUeHUsI sIIEPHOM U paIualluOHHON 0€30TaCHOCTH.

4.2 OcoOEHHOCTH IMPaBOBOIO PEryJIUpPOBaHUS TpyAa paOOTHUKOB XUMHUYECKOH
MPOMBIIICHHOCTH.

4.3 HopmaruBHO-IpaBoBasi 0a3a peryivpoBaHUS XUMHUYECKOW M He(TEeXUMHUUYECKOMN
otpaciu B Poccun.

OO611ee K0JIMUECTBO Pa3aeiioB 4.

4 O0beM yueOHOM TMCHUIITHHBI

O0beM IMCUMIINHBI
Bupa yyeOHo# padoThl Axan | Acip.
3E
4. 4.

O01mas TpyA0eMKOCTh JUCHMIIJIMHbI 3 108 81
KonrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 0,9 32 24
Jlexinm 0,45 16 12
[TpaxTnueckue 3anstus (113) 0,45 16 12
CamocrosiTesibHasi paboTa 2,1 76 57
KoHnTakTHas camocrositenbHas padbota 0,2 0,15

2,1
CaMOCTOSTENbHOE N3YUYEHHUE PA3/IETI0B AUCHUIIIIMHbI 75,8 | 56,85
Bua konTpoJs: 3auer
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AHHOTaNusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«HauepraTenbHasi reoMeTpHsD)

1 Heap McHUMIVIMHBI —  HAy4yuThb  CTYJIEHTOB  crocobam  OTOOpa)keHus
MIPOCTPAHCTBEHHBIX ()OPM Ha IUIOCKOCTH, BBIIIOJHEHUIO M YTCHUIO YEpPTEeKEeW U MpaBuiiaM U
YCIIOBHOCTSIM, IPUMEHSIEMBIM I1pH 3ToM (cTtanaaptam ECK/I).

2 B pesyabraTre u3yYeHHs JAUCUMIUIMHBI 0Oydamluuiicd 1O Mporpamme
O0axajiaBpuaTa J10JI7KeH:

Ob6naaath ciaenyrOmUMI KOMIIETEHIHUAMU U MHIAUKATOPAMH UX JTOCTHXKEHUS:

OIIK-6.1; OIIK-6.2; OIIK-6.3; OIIK-7.1; OIIK-7.2.

3nams:

- c11ocoObl 0TOOpa)KEeHUsI MPOCTPAHCTBEHHBIX (POPM Ha IIOCKOCTH;

- IpaBUJia U YCIOBHOCTHU IIPU BHINIOJHEHUH YepTEkKeH;

- BUJIbl CHMMETPHUU T'€OMETPUYECKUX QUTyp;

- BO3MOYKHOCTH IPUMEHEHHUSI METO/I0OB HauepTaTeIbHONU T€OMETPUH IS PEILICHUs
(DMBUKO-XMMUYECKUX 3a]1aY,

Ymemo:

- BBIIIOJIHATH U YATATh YEPTEKU F€OMETPUUECKUX MOJIENIEH C yIeTOM JIeHCTBYIOLIUX
CTaH/IapTOB;

Braoemy:

- cnocobamu ¥ mprueMamMu U300paKeHHS PEIMETOB Ha TIIOCKOCTH.

3. Kpartkoe cogep:xaHue TUCUMILIHHbBI

Paspnen 1. I'eomerpuyeckoe yepueHue.

3nakomcTBO ¢ ocHOBHbIMU ['OCTamm ECK]I. M300paxkeHue mIOCKUX KOHTYPOB C
COMPSDKEHUSIMH, JIEJICHUE OKPY)KHOCTH Ha PaBHbIE YACTH, YKIOHBI U KOHYCHOCTH. [IpsiMbie u
mockocTu. Mx nzobpaxkeHue Ha 31rope.

Paszgea 2. [IpoexkunonHoe YepuyeHue.

N300paxkenue 3alaHHBIX TpexMepHbIX (opM Ha IuiockocTH. Hanecenuwe ¢opm Ha
wiockoctu. M3o0paxenne MoAenu Ha TpU IJIOCKOCTH M HAa OJHY IUIOCKOCTh IO TEKCTOBOMY
ONHCAHHUIO.

Pa3nesn 3. 'eomeTpusi mnoBepxHoOCTeil 1 TeJl BpallleHHs, JTUHUH Cpe3a U Mepexoa.

[TocTpoeHne KOHMYECKHX CEUYEHHi, pa3pe3oB, aHAIMU3 CIOXKHOM (OpMBI MO peanbHOI
mozenu. [loctpoenue nuHuil nepexoa (JUHUI epeceyeHus HOBEPXHOCTEH BpALLEHUS).

4. O0beM yueOHOMH THCHMILITHHBI

Bun yuebnoit paboTsl 3E Axan. 4. Actp. u.

OO6mmast TpyI0€MKOCTh TUCITUTUTHHBI 4,0 144 108
KonrakTHasi padoTa — ayIuTOPHBIE 3aHATHS: 1,33 48 36
Jlexnnn 0,44 16 12
[IpaxTuueckue 3ansatus (113) 0,67 24 18
Jlaboparopusie padoTs! (JIP) 0,22 8 6
CamocrosiTesibHAs paboTa 2,67 96 72
KonrtakTHas camocrositenbHas paboTa 5 67 0.4 0,3
CaMoCTOSATENbHOE U3YUEHUE PA3/IeIO0B AUCHUIIIMHbI ’ 95,6 71,7
Buj uTOroBOr0 KOHTPOJIs: 3auer ¢ oneHKoit

55




AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHBI
«BBeeHne B CrieMaIbHOCTh: HAHOMATEPHUAJIBDY

1 Hesap AucuMNIMHBI — NIPUOOPETEHNE CTYIEHTaMU 3HaHUI B 001acTU OOIIECTBEHHOTO
3HAUEHUS HAHOTEXHOJIOTMHM, €€ OTAEIbHBIX pa3/ielloB M Haubojiee SPKUX JOCTHUKEHH,
CTUMYJMPOBAHNUE UHTEpEca K OyIyIIeH CreruaibHOCTH.

2 B pesyabraTre u3yYeHHs JAUCUMIUIMHBI 0Oydamluiicd 1O Mporpamme
O0axajiaBpuaTa J10JI5KeH:

O6naaath ciaenyrIUMI KOMIIETEHIUAMU U UHAUKATOPAMH UX JTOCTHKEHUS:

VYK-1.1; YK-1.2; YK-1.3; OIIK-1.1; OIIK-1.2; OIIK-3.4

3HaAMb.

- HauOoJiee W3BECTHBIE THUIBI HAHOMATEPUAIOB M HAHOCTPYKTYp, HUX CTPOCHHE U
OCHOBHBIE CBOMCTBA;

- HauboJiee spKHe JOCTUKEHHS B 00JJaCTH HAHOTEXHOJOTUU U XUMHUYECKOW TE€XHOJIOTHH
HaHOMAaTEepHaJIOB;

- UMEIOUIMECs] Ha CEerOJHSIIHUNA JIeHb U BO3MOJXKHBIE B OyayieM 00JIacTH MPUMEHEHUS
Pa3IMYHbIX BUJIOB HAHOCUCTEM U HAHOMATEPHAJIOB B COLMAIBHO 3HAYUMBIX 00JIaCTsX;

ymemn:

- BUJETb BO3MOXXHOCTUM IPUMEHEHMsS] HOBBIX HAHOMATEpUAIOB U HAHOCHCTEM B
Pa3IMYHbIX 00JACTSIX TEXHUKH U METULIUHBL;

— OpHUEHTHPOBATHCS B JIUTEPAType, IMOCBALIEHHOM MPUMEHEHHWIO HaHOMAaTEepUaloB U
HAaHOTEXHOJIOTUU;

gnademsn:

- METOJaMH TPEJCTABJICHUS CBEIEHUN O CBOWMCTBAX, METOJAaX IMOJIy4eHHUS U 00JacTsIX
MIPUMEHEHHS] HAHOMATEepUaIoB U HAHOCTPYKTYP B BHUJI€ YCTHBIX JIOKJIAJ0B U MIPE3ECHTALIHH.

3. Kpartkoe cogep:xaHue TUCUHMILTHHbI

Pa3nen 1. O01mue Bonpocbl HAHOTEXHOJIOTHHM ¥ TEXHOJIOTMH HAHOMAaTepUAaJIO0B.

1.1. Beeaenue. Mcropusi pa3BUTHA HAYKH 0 HAHOMATEPHAJIAX U HAHOTEXHOJIOTHH.
IlepcnexkTHBBI HAHOMATEPHAJIOB.

Macmtab HaHooOBbekToB. OmnpeseneHrne HaHOTEXHOJOTUM U HaHoMarepuasioB. OcoOble
cBOIcTBa HAHOOOBEKTOB. PoJb Mek(pa3HBIX rpaHMUIL.

Hanomarepuansl B npeBHoctu u CpenneBekoBbe. HaHomaTepuansl B HOBOE BpeMms,
Maiikn @apazaeit u 301m 3010ta. Hanomarepuansl u HaHotexHoJoruu B 20 Beke. P. deliHman -
MPUHIIUANHAATIEHAS BO3MOKHOCTD CO3/IaHUS HAHOOOBEKTOB IyTeM COOpKHU aToM 3a aTomMmoM. Kaura
3. dpexcnepa. PazpaboTka MeTO/10B aHaIM3a U BU3yaJlM3allud HAHOYACTULL. YJIbTPaJAUCIIEPCHBIE
nopomkn. HammonaneHnas HaHoTexHoJornueckas wuHunmatuBa CIIA. bypHoe pasButHe
HaHOTEXHOJIOTHH B 21 Beke.

1.2. YHukanbHble cBoOiicTBA HaHoMarepuaJyoB. Ilpumepsl pasmepHoro 3¢¢ekra.
HanouacTuusbl B oOKpy:Kalouieii cpeae.

[loBepxHOCTHass »HEprusi, IMOBEPXHOCTHOE HaTsKkeHue. OmnpeneneHue pa3MepHOTro
addexra.

[Ipumeps! BIMsSHUS pa3Mepa HAHOYACTULL HA YCIOBUS (TeMIIeparypy, JaBjieHue) (a30BbIX
MIEpPEeX0/I0B, ONTHYECKUE CBOWCTBA, MEXAHMYECKUE CBOWCTBA HAHOMATEPUAJIOB, PEAKLHOHHYIO
CIIOCOOHOCTh, KaTAJIMTHYECKHE CBOMCTBA, MAarHUTHBIE CBOICTBA, OHOJIOTMYECKHE CBOMCTBA
(TOKCUYHOCTD). 3aliTa OT HAHOYACTHLI.

Hanouactuupl B okpyxkaromei cpene. HanouwacTuisl B KocMoce, B ruapocdepe,
mutocdepe u armocdepe. [Ipupoansie HaHOMaTepuanbl. buosornyeckue HaHOCTPYKTYPHI.

1.3. Pazputue MeT010B BU3YAJIN3ALIMU H AHAIHU32 HAHOMATEPHAJIOB.

[IpocBeunBaromass  amekTpoHHass  Mukpockonusa.  Ckanupyromas  (pactpoBas)
AJIEKTpOHHasT MUKpockonus. CkaHupymollas TyHHENIbHas MHKPOCKONMS. ATOMHO-CUIIOBAs
MUKpockonusi. Du3ndeckrne 0CHOBBI METOIOB, YCTPOMCTBO MpUOOPOB, TpeOOBaHMs K oOpa3imam 1
YCIIOBUSIM aHaJIM3a, IPUMEpPHI U300paskeHUN.
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1.4. Opranmn3anus U (UHAHCHPOBAaHUE HAYYHBIX HcciiedoBaHuii. Benymue By3bl u
HAy4YHble OpPraHM3aluM B 00J1aCTH HAHOTEXHOJIOTMM M HaHomarepuajoB. IIporpamMmmsl
Pa3BUTHS HAHOTEXHOJIOTMH M HAHOMATEPHAJIOB.

Opranuzanus HayyHbIX uccienoBaHuil B Poccuu. [lpumepbl HaydHbIX OpraHuzanuii u
BeIyluux By30B. Hayunble 0a3bl JaHHBIX W Hay4Hble >KypHasbl. DUHAHCHUPOBAHUE HAyYHBIX
nuccnenoBanuil B Poccum, rpanToBas cucrema. lIpuoputeTHble HalpaBieHUs Pa3BUTHs HAYKH,
TeXHUKH © TexHojorud B P®. denepanpHas 1eneBas mnporpamma, Poccuiickuii o
¢dbyHaMeHTabHbIX HccienoBanui, Poccuiickuii HayuHblii ¢onn. IIporpamMmbl Afisi MOJIOJBIX
Y4EHBIX M NpeanpuHuMarenci. IIporpaMmsl pa3BUTHS HAHOTEXHOJIOTMM M HAHOMAaTEpPHUAJIOB B
Poccun. [estensrnocts POCHAHO.

Paszgea 2. [Ipumepbl HAHOMATEPHUAJIOB M UX POJIb B COBPEMEHHOM 001IeCTBe.

2.1. YriepoaHble HAaHOMATEePHAJbI - COBPEMEHHOE COCTOSIHUE M NEePCIEeKTUBBI.

I'paden, nHanoanmasbl, QysuiepeHbl, yriiepoJHble HaHOTPYOKH. OTKpBITHE, CTPYKTYpa,
OCHOBHbIE (U3MYECKUE U XMMHYECKHE CBOWCTBA, METOJbl mnosydyeHus. CyliecTByroouue u
NEPCIIEKTUBHBIE 00JIACTH IPUMEHEHHUS.

2.2. HaHOTeXHO0JIOTMN U HAHOMAaTePHaJbl B 3JIEKTPOHUKE.

[Iporpecc B MHKpPOdIIEKTpOHUKE, 3akoH Mypa. OCHOBHBIE JTalbl TEXHOJIOTHUHU
UHTErpajbHbIX MUKpocxeM. llnanapHas TexHojoruss GOpMUPOBAHUS AIEMEHTOB MHKPOCXEM,
¢dotomutorpadusa. XapakTepuUCTHKa TEXHOJIOIMUECKOTO Ipoliecca Kak MoKa3aTenb Imporpecca B
00JacTl MUKPOAJIEKTPOHUKH. PU3HYECKNE U SKOHOMUYECKHE OIPAaHUYEHUSI MUKPOAJIEKTPOHUKH.
Hanosnekrponuka.

[TonynpoBoAHUKOBBIE HAHOCTPYKTYphl. KBaHTOBbIE SIMbl, KBAHTOpPbIE€ HUTH, KBAaHTOBbIE
TOYKH. MeToapl MOJydeHHs] KBAaHTOBBIX TouyeK. COBpeMEHHbIE M IEpPCHEKTUBHBIE 00JACTH
MIPUMEHEHHS] KBAHTOBBIX TOYEK.

2.3. HanomaTtepuaJibl 1JI51 CO31aHMS JIEKAPCTBEHHbIX CPEACTB.

[lepciekTHBHBIE  HANpaBlIEHUS  NPUMEHEHHs] HAHOMATEPUAIOB B  MEIUIIMHE:
UMIUIAaHTHUPYEMbIE YCTPOMCTBA, UMIUIAHTUPYEMbIE MaTepUalbl, MaTepUaabl W YCTPOMCTBa AJis
XUPYpPIruM, TMarHOCTUKA U BU3yalu3auus, GpapmaleBTHKa.

Hanouacrtuuel 1 HaHomatepuainsl B hapmarieBTike. HaHOCTpYKTYpBI 17151 HAalIPaBJIEHHOTO
TpaHCIOpTa JIEKaPCTBEHHBIX  BEUIECTB: HEOPraHMYECKHE HAHOYACTHUIIbl, IOJHMEpHBIE
HAHOCTPYKTYpPBbI, JUNOCOMBbL. CTpOEHHE JMIIOCOM, JOCTOMHCTBA JIMIIOCOMAJbHBIX (opMm,
MIOJIy4Y€HHUE JIUTIOCOM.

[Ipumenenne HaHOMaTepualoB JUid JICYEHHS - HAHOYACTULBI  30JI0Ta  JUId
(GOoTOAMHAMUYECKONM  Tepanuy, MarHUTHblE HAHOYACTULIBI I  MarHUTHO-KUJIKOCTHOM
TUIEPTEPMUHU, JTUIIOCOMHBIE IPenaparThl U JIp.

2.4. MarHuTHble HAHOMATEePHAJIbIL.

OcHoBHbIE CBOICTBa (peppOMarHeTUKOB. 3aBUCUMOCTh KO3PLUTUBHOM CUJIBI OT pa3mepa
yacTull. MarHutomMsrkue HaHoMmaTepuasibl. MarHuTHble HaHOMAaTepualabl Uil  3alKCcH
uHpopmauuyd. Marauthaele kuakoctd. llomydeHue MarHuTHbIX HaHodacTul. I[Ipumepst
MPUMEHEHHS] MarHUTHBIX U MarHUTOPEOJIOTUYECKUX KHUAKOCTEH B TeXHHKEe. buomenuuuHckoe
MIPUMEHEHHE MarHUTHbIX HAHOYACTUL. MarHUTOIUIACTHI.

2.5. KoHcommaupoBaHHbIe HAHOMATEPHAJIbI.

Omnpenenenre KOHCOJMIUPOBAHHBIX HaHOMaTepuasiaoB. Poib MeX3epeHHBIX TpaHMII.
OcHOBHBIE METO/IbI [TOJIy4EHUSI KOHCOJIUAUPOBAHHBIX HAHOMATEPUAJIOB.

Hanonopomku. OcHOBHblE  METOJbl  IOJIyd€HUSI  HaHOMopolukoB. Ilomydenue
HAHOMOPOWIKOB B mia3Me. [lonydeHre HAHOMOPOILKOB 30Jb-Te€lb METOJOM. Macimrtabsl U
MEPCIIEKTUBBI IPOMBIIIJIEHHOTO ITPOU3BO/ICTBa HAHOMIOPOIIIKOB.

MeTo/ipl KOMIAKTHUPOBAHUS HAHOIMOPOIIKOB - CIEKaHWE I0J JaBJICHHEM, ropsdee
nzocratuueckoe mnpeccopanue. llopomkoBas Mertamtyprus. Ilpumenenue Martepuanos,
MOJIyYE€HHBIX METOJIaMU IOPOILIKOBOI METaUTypIrH.
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Kepamuka wu HaHokepamuka. [lomyuenue HaHOkepaMuku. OCHOBHBIE — BHJIbI
HaHokepamuku. Cdeppl npuMeHeHuss HaHOKepamukH. HaHokepamumka B MEIUIMHE.
Bbponexepamuka. Ontuyecky npo3payvHasi Kepammka.

Metonpl  uHTeHCHBHOW  miiactuueckor nedopmauuu (MUIIZ) pans  nmomydeHus
METaJNIMYeCKUX HaHoMmaTepuaioB. KpyueHue mnoja BBICOKMM JaBiieHHEM. PaBHOKaHaibHOE
yrnmoBoe mnpeccoBanue (PKVY-mpeccoBanme). BcecTtopoHnsii KoBka (TpeccoBaHHWE) C
MHOTOKpaTHOW cMeHOoM ocu Jedopmaunud. OcCoOEHHOCTHM HAHOCTPYKTYPHBIX MaTepuasos,
nosrydeHHbIX Metoaamu UTTJI.

KonTtponupyemas kpucramumsanus u3 aMop(HOro coctosiHus. MeTroJ CIMHHUHTOBAHUS
JUIS TIOJYYEHUsS HAaHOKPUCTAIUIMYECKUX METaJUIMYecKuX cruiaBoB. CTeksia ¢ HaHOYacCTHIAMU
MeTaiioB. CHUTauIbl WM CTEKJIOKEpaMMKa, CTPYKTypa W OCHOBHbIE cBoiicTBa. [lomyuenue
cutayioB. [Ipumepbl npuMeHEeHHs CUTaJIOB.

2.6. CoBpeMeHHbIe KOMIIO3ULIMOHHbIE MATEPHAJIBI © HAHOKOMIIO3UTHI

OnpeneneHve UM OCHOBHBIE  XapaKTEPUCTHKU  KOMIIO3MIIMOHHBIX  MaTepHaloB.
KoMmoHeHTbl KOMIIO3UIIMOHHBIX MarepuayioB. Buasl matpun v Hamnonnuteneu. [lepmamytp -
MPUPOAHBIN KOMIO3UT. [IprMepsl KOMIIO3UTOB ¢ pa3HbIMU HanoJHuTEIAMHU. [Ipenpern.

HaHOKOMNO3UTHL. YTIWIEIUIaCTUK C acTpajJieHaMH. bEeTOH ¢ HAaHOYACTHIIAMM PA3JIMYHOIO
cocraBa. IlomuMepHble KOMIO3UTBI C  HaHodacTMIaMu  cepebpa. HaHokoMIo3uThI
MOJIMMEP/OpraHoriinHa — CTPYKTypa U mnojydyeHue. HaHoyacTuibl Kak 3aMeUIMTENN TOPEHHS
MOJIMMEPHBIX MaTEPUAJIOB.

2.7. HaHOCTPYKTYpMpPOBaHHbIE MOKPBHITUS C YHUKAJbHBIMHU CBOiCTBAMH

Ilenn HaHeceHUS MOKPBITHH. OJEKTPOXMMHUYECKOE HAHECEHHE METaUINYECKUX
IIOKPBITUHM, IPUMEPBHl TAJIbBAHWYECKUX MNOKPBITUHA. PVD-meronsl mNOMydyeHHsl IOKPBITUH.
BakyymHo-gyroBoe ucnapenue (ayroBoe HambuieHue). MarnerponHoe pacnbuieHue. CVD-
METO/1bI MTOJTY4YEHHUS TOKPBITUH.

N3HococTOlKME  HAHOCTPYKTYPUPOBAHHBIE IOKPBITHUS  PEXYIIET0  HMHCTPYMEHTA.
I'paguentHbie NOKpbITHS. [IByX(ha3Hble HAHOCTPYKTYpHUPOBaHHbIE MOKPHITUSA. KoMmo3uinoHHbIe
XpOM-aJIMa3Hbl€ U3HOCOCTOUKHE MOKPBITHS.

HanocTpykryprpoBaHHble MOKPBITUS JUIsl IPUAAHUS HOBBIX (DYHKIMOHAJIBHBIX CBOMCTB.
Oddexr moroca u cymnepruapodoOHBIE HAHOMOKPHITHSA. DHEprocoeperaroniee CTeKIIO.
Tepmoperynupyroue noKpbITUs JUIsi KOCMUYECKUX annaparoB. MoJHUE3alUTHbIE TOKPHITUS B
aBuanuu. Pajnuomnoriomaroomuye HOKPHITHS ¢ HaHouacTUIaMH. Paguornoriomaroniye TKaHU C
HaHOCTpyKTypamu. [lokpbiTus i 6erona ¢ HaHodactuuamu TiOz mns camoouuctku. [pyrue
MOKPBITUS C HAHOYACTULIAMU.

2.8. Hanomarepuaiabl ISl HePreTMKH M PpelleHHs] JIKOJOTMYeCKHX MpodJieMm.
OneHka NOTEHUHMAJILHOM ONACHOCTH HAHOMATEPUAJIOB.

OcHoBHble  rj00anbHbIE JKOJOTMYECKHE MpobiIemMbl coBpeMeHHOCTH. [IpoGiema
3arpsi3HeHus Bojbl. HaHomarepuanbl s OYMCTKUM M ONPECHEHHS BOJAbI (HIBTPAL[MOHHBIMU
MeToJaMu. MeMOpaHbl Kak HaHOMAaTepHalbl. YIbTpaQuibTpalus, HaHOQWIbTpaLUs U
00paTHBII 0OcMOC.

Hanomatepuanbl 111 cOpOLMOHHOM OYHMCTKM 3arpsi3HEHHBIX BOJl - YIJIEPOJIHBIE
HAaHOTPYOKM, MAarHUTHbIE HAHOYACTHUIIbl, HAaHOMATEpUajbl JUId COpPOLMU PaJAUOHYKIHIOB.
[Ipob6nema 3arpsiznenus Bo3ayxa. Hanomarepuansl st HOTOKATaTUTHISCKON OYMCTKU BO3/IyXa.
doToKaATATUTHIECKUHN DUITBTP.

[Touck HOBBIX HCTOYHUKOB DHEPIUU, Pa3BUTHE HHEPreTUKU. TOIUIUBHBIE AJIEMEHTHI.
Cxembl BOJOPOJHOTO M METAHOJIbHOTO TOIUIMBHOTO 3jeMeHTa. HaHoMarepuanbel B KadecTBe
MeMOpaH Uil TOIUIMBHBIX 3J€MEeHTOB. HaHomaTepuasibl Kak KaTaau3aTopbl Ui TOIUIMBHBIX
AJIEMEHTOB.

Conneunsle OaTapeu, NpUHLUII paboThl (oTorIeMeHTa. Marepuanbl A COJIHEYHBIX
Oarapeil. Hanomatepuansl as (GOTOBOIbTAUKU.

[IepciekTHBBI HAHOTEXHOJOTUM W HaHOMarepuayioB B Poccun. IloTeHunanbHble pUCKU
HaHOTeXHOJOoruu. O1eHKa MOTEHIIMAIbHON 0NTaCHOCTH HAHOMATEPHAJIOB.
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4. O0beM yueOHOMH THCUMITHHBI

O0beM IMCUMIINHBI
Bupa yueOHo# padoThbl Axax | Actp.
3E
4. 4.

OO0uiasi TPy10€eMKOCTb AUCIUNIJIMHbBI 3,0 108 81
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHUS: 1,33 48 36
B TOM 4HcJie B (popMe NPpaKTHYECKOH OATOTOBKHU 0,11 4 3
Jlexuun 0,89 32 24
B TOM 4ucJie B (popme NpaKTUYECKOH MOATOTOBKU - - -
[Tpaktnueckue 3anstus (113) 0,44 16 12
B TOM 4ucJe B popme NPaKTUYECKOH MOATOTOBKH 0,11 4 3
Jlaboparopusie padboTs! (JIP) - - -
B TOM 4ucJe B popme NpaKTUYECKOH MOATOTOBKH - - -
CamocrosiTesibHasi paboTa 1,67 60 45
KoHTakTHas camocrosiTesnibHas paboTa 167 0,4 0,3
CaMOCTOSTENbHOE N3YUYEHUE PA3/IeTI0B AUCHUIIIIMHbI ’ 59,6 44,7
Bua konTpoJs: 3ader c onleHKOM

AHHOTaNusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«ConHagabHO-NICUX0JI0THYeCKHE OCHOBbI PA3BUTHS JUYHOCTH

1 Heap aucuMmiuHbl — (QOopMUpPOBaHHE COIMATBHO OTBETCTBEHHOW JIMYHOCTH,
CrOCOOHOM K CaMOOPTaHU3aIMi U PA3BUTHIO, YMEIOMIEH BHICTPAMBATh U PEATM30BBIBATH CBOIO
KU3HEHHYIO CTpPATETHI0, CHOCOOHOW YIpaBisTh CBOMM BPEMEHEM B HOBBIX COIHAIBHBIX
peanusix, B YCJIOBHUSAX HEMPEPBHIBHOTO 0Opa30BaHMs, YMEIOUIEH OCYIIECTBIISTh COLUAIBHOE
B3aMMOJICHICTBUE U PEAIIM30BBIBATH CBOKO POJIb B KOMAHJIE.

2 B pe3yabTare u3y4eHHs] AUCUHUILJIMHBI 00YYAKOIIUICH 10JIKEH

OO6usamate CaeAYIOMMUMHI KOMITETEHIIUSIMU ¥ HHAUKATOPAMH UX JOCTHKEHUS:

VK-3.1; VK-3.2; VK-3.3; VK-3.4; VK-3.5; VK-6.1; YK-6.2; VK-6.3
3namo:

— CYIIHOCTh TPOOJIEeM OpraHM3allid M CaMOOPTaHMU3AIllMU JIMYHOCTH, €€ IOBEICHUS B
TPyIIE B YCIOBHUSIX COBPEMEHHOTO OOIIECTBA M HEMPEPHIBHOTO 0Opa30BaHUS;

— METOAbl CaMOOPraHW3alMU W PAa3BUTUSA JIMYHOCTH, BBICTPAMBAHUS W pealu3alluu
TPaeKTOPUH CaMOPAa3BHUTHs, BBIPAOOTKM IEJNENONaraHusd ¥ MOTHBALMOHHBIX YCTAHOBOK,
Pa3BUTHA KOMMYHUKATHBHBIX CIIOCOOHOCTEH M MOBEJECHUS B TPYIIIIC;

— 0OIIyI0 KOHIETIINIO TaliM-MEHEPKMEHTA;

— METOJUKUA M3Y4YCHUS COIMATHLHO-TICHXOJIOTHYECKUX SIBJICHUN B cdepe ympaBieHUS U
CaMOYIPaBJICHUS TUYHOCTH, TPYIIIbI, OPraHU3al1H.

Ymemo:

— IUTAHUPOBATH M pelIaTh 33Jja4H JIMYHOCTHOTO M MPO(HECCUOHATBFHOTO PA3BUTHS;

— AHAJIM3UPOBATh CBOM BO3MOXKHOCTH M OTPAaHUYCHMS, HCIOJIb30BaTh METO/bI
CaMOJIMAarHOCTHKHU, CAMOTIO3HAHMS, CAMOPETYJISILIMU U CAMOBOCITUTAHHUS;

— YCTaHABJIMBATh C KOJUIETaMH (OJHOTPYIITHUKAMU) OTHOIICHUS, XapaKTEPHU3YIOITHUECS
3¢ (HEeKTUBHBIM YPOBHEM OOIICHNS,

— TBOPYECKM IMPUMEHATh B PEHICHUU TMPAKTUYECKUX 3aJlad HHCTPYMEHTBHI TanM-
MEHEPKMEHTA.

Bnaoemuo:

— COUMAJIBbHBIMU M TICUXOJOTMYECKMMHU TEXHOJOTHUSIMU CaMOOPTraHU3AUMU U PA3BUTHUSA
JINYHOCTH, BBICTPAUBAHUS U PEATU3AIMN TPACKTOPUH CaMOPa3BUTHS;

— WMHCTPYMEHTAMHU ONTHUMM3ALIMU HMCIOJIb30BAaHUS BPEMEHHW, HAaBBIKAMU ILJIAHHUPOBAHUS
JMYHOTO U y4eOHOI0 BPEMEHH, HaBBIKAMHU CaM000Opa30BaHus;
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— TEOPETUYECKUMH U TPAKTUYECKUMH HaBBIKAMHU MPEIYNPEKICHUS U Pa3pelIeHUs
BHYTPWJIMYHOCTHBIX U TPYIIIOBBIX KOH(JIMKTOB;

— croco0aMyu MOTHBAIIUU YWJICHOB KOJUICKTHMBA K JUYHOCTHOMY U MPOGECCHOHATHBHOMY
Pa3BUTHIO;

— CIIOCOOHOCTSIMH K KOHCTPYKTHBHOMY OOIIEHHI0O B KOMaHJe, pe(IeKCHUU CBOEro
MoBEeACHUA U JIMJACPCKUMHA Ka4YC€CTBaAMMU.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Paszpen 1. O0mecTBo: HOBbIE YCJIAOBHSA U (PAKTOPHI PA3BUTHS JTUYHOCTH.

1.1. CoBpeMeHHOe 00111eCTBO B YCJI0BHSAX Ii100anu3anuu U nHgopmaTuzauum. Turbl
COBPEMEHHBIX OOIIECTB: OOIIECTBO PHUCKA, OOIIECTBO 3HAHUS, HMH(OPMALMOHHOE OOIIECTBO.
ConumanbHble M TCUXOJOIMUECKHUE TMOCIEICTBUS HH(opMmaTu3anuu obmectBa. DyTypolIoK.
Kynerypomoxk. AHOMMS. AAanTalMOHHBIE KOIMHI-CTPATErMu. JIMYHOCTH B COBPEMEHHOM
obuiectBe. Peduekcupyromuii UHAUBUL.

1.2. CouuanabHble nponeccbl. OCOOEHHOCTH COBPEMEHHOTO POCCHICKOTO 00IIecTBa:
TpaHcpopmanusi oOIIecTBa, MEPCHEKTUBbl MOJEPHHU3ALUH, JAeMoTrpaduyeckrue MpOIECCHI.
JnHamuka neHHocreu. LleHHOCTH COBpeMEHHON MOJIOACKH.

1.3. HUHcTuTyTHI conuaaiu3anu JUYHOCTH. CeMbs Kak COLMaIbHBbIA MHCTUTYT. Poib
CEeMbH B COLIMAIM3aLUU JUYHOCTH. [IpobiemMbl coBpeMeHHOM ceMbH U MyTH petieHus. Mosoas
ceMbsi, GOPMUPOBAHNUE OTBETCTBEHHOCTH.

1.4. Uucrutyr oOpasoBanusi. HenpepbiBHOoe oOpa3zoBaHue. WHTEpHET-TEXHOJIOTHU.
Poiok Tpyna. ConuanbHO-TICUXOJIOTHYECKME OCHOBBI YIpaBieHUs Kapbepoiu. IlnanupoBanue
npodeccuoHaIbHON Kapbephl.

1.5. CounanbHasi 3HaUMMOCTh npogdeccnu. Posib XMMUKa-TEXHOJIOTA B MOJEPHU3ALIUN
poccuiickoro oOmiecTBa U pPelIeHnd COLUaIbHO-3KoJornueckux npoodiem. Ipodeccuorpamma.
[Ipodeccuonansupie pucku.  I[IpodeccronansHO BakHbIE KadecTBa. lIpodeccronanbHbie
KOMITIETEHIIUH.

1.6. «Mosi mnpodeccusi B COBpPEMEHHOM PpocCcHiicKOM o0uecTBe». Pa3Butus
COBPEMEHHOM HAayKH XHUMUH, AOCTH)KEHUS, TpeOOBaHMsI K NMPOQecCHOHAIbHON KOMIIETEHLUU
XUMHKa. XUMHYECKoe o0Opa3zoBaHUE: KaKUM JOJDKHO ObiTh? ColMarabHOE 3HAYEHUE HayKu
xumuu. ConyaiibHas OTBETCTBEHHOCTh MH)KEeHepa- XuMmuka. [Ipodeccus uccnenoBaTens XuMuka
B coBpeMeHHOM oOmiecTBe. [Ipodeccuss xumuka u cereBoe oOmiectBo. [Ipodeccus xummka B
UCTOpUHU pa3BuTHs obOmiectBa. HoBeilline OTKppITHS B XUMUU M MOs npodeccus. BausHue
pa3BUTHUSI XMMUHU Ha collMajbHOE pa3Butue oobuiectBa. ColuaibHas SKOJIOTHS M HOBEWIINE
OTKPBITHSI XUMHH. XUMHUUYECKOe 00pa3oBaHUe U OOIIECTBO 3HAHUS. XUMHUYECKOE 00pa3oBaHUE U
00111ecTBO TTOTPEOICHUS.

Paznen 2. Jluynocth. CoumajibHble W INCHXOJOTHMYeCKHEe  TEeXHOJIOTHH
CaMOOPraHM3alUU U CAMOPa3BUTHSL.

2.1. Icuxonoruss Ju4yHocTH. IloHsATHEe UM cymHOCTh, Ju4HOCTH. CouuanbHas W
MICUXOJIOTHYECKasi CTPYKTYpa JUYHOCTH. L{eHHOCTHBIE OpHUEHTALNN U TIPEANOYTEHUS TUYHOCTH.

2.2. Crparerum pa3BUTHS M CAMOPA3BUTHA JIMYHOCTH. JIMUHBIE MPUOPUTETHI.
ememomaraame. I{eHHOCTH Kak OCHOBa Iiejiemnosaradus. Llenm m kimrodeBble 00aCTH JKH3HH.
Life Managment u >kxu3HeHHBIC 1€, Smart - 11 ¥ Haauenu. ey u mpu3BaHHbIe 00eCTIeYnTh
ee JIOCTH>KEHUs 3a/1aun U maru. KonuHr-crpateruu.

2.3. Camoopranm3zaumss u  camopeasu3zanus. CoMalbHO-IICUXOJOTHYECKHE
TEXHOJIOTUM CaMOOPraHu3allid M Pa3BUTHS JUYHOCTU. TallM-MEHEPKMEHT B CHCTEME
CaMOOPraHU3alUM JUYHOCTH. MeToapl U TEeXHUKM ydeTa BpeMeHeM. Marpuiua ynpaBlieHus
BpemeHeM Oifzenxayspa. [Ipuniun [lapeto B Taiim — MeHeKMEHTE. DKOHOMHUS BPEMEHU Yepe3
yoemurensHoe «Her». Knaccudukamus pacxomoB Bpemenu. [lormotutenn Bpemenu. CriocoObl
MUHUMU3AIUM HE3((EKTUBHBIX PAaCXOJ0B BPEMEHHU. XPOHOMETpPaX KaK CHCTeMa Yydera u
KOHTpOJISl pacxonoB BpeMeHu. [lnanupoBanume BpemeHH. MHCTpyMEHTHI IIaHUPOBAHMS
BpEMEHHU: €XKEJHEBHUK, OpraHaizep, KOMIIBIOTEp, IUIAHUPOBAaHUE 4Yepe3 MPHOPHUTETHI,
NpUOIN3UTENBHBIN PaCUET BPEMEHHU.
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2.4. JlnyHOCTHL B cHCTeMe HeNpepbIBHOIO oOpa3oBanusa. CaMooOpa3oBaHHE Kak
OCHOBAa HEMPEPBIBHOTO 00pa3oBaHus. TeXHOJOTMU OBIAJCHUS HABBIKAMU CAMOCTOSTEIbHOU
pabotel. [Ipuemsl 3pdextuBHOrO ureHusa. TpeHupoBka mamsTu W BHUMaHus. CrenuanbHbIe
yIOpaXHEHUS! MO IUIAHUPOBAHUIO, SKOHOMUU M KOHTPOJIO BpeMeHU «OJUH JI€Hb CTYAECHTa».
[Icuxonoruueckue yclioBUs JUYHOCTH B YIIPABICHUN BPEMEHEM. Y MEHHE CIylIaTh. Y IpaBJIeHUE
SMOILMAMH U CTPECCOM. DMOLMOHAIBbHBIN UHTEUIEKT U AMOaTus. CMapT-TEXHOJIOT U H.

2.5. eaenonarane B JHYHOCTHOM H  NpPO(ecCHOHAJIBHOM  Ppa3BUTHH.
Knaccudpukanuss uneneir. Llenn m moTuBbl. MeTonuka OmpenesNeHHUs MOTHUBALlMM K YCIIEXY.
Pecypcel nmoctmkeHuss neneil. YMEHHE CTPYKTYpPUpPOBAaTh JTambl JOCTMOKEHUS —LEJeH.
[TocTpoeHune kapbepsl.

Paznen 3. I'pynna. CoumajibHble M IICHXOJOTHYeCKHe TEeXHOJOTHH TIPYyNIOBOro
NOBe/leHNsl U JINIepcTBa

3.1. KosutekTus u ero (popmupoBanue. [loHATHsA: rpynma, KOJUIEKTUBBI, OPraHU3aLUN.
Bunel rpynm: ycioBHble M pealibHble, OOJbIIME W Majble, NEpPBUYHBIE U BTOPHUYHBIE,
dbopmanpHbie W HepopManbHble, pedepeHTHhIC Tpynmbl. [IpodeccrnoHanbHbIe KOJUIEKTHBBI.
Hunamuka ¢GopMUpoBaHUsS KoOJUIeKTHBa.  JlMarHocTWKa coLMalbHBIX TIpymni. ['pynmnosas
CIUI0YeHHOCTh. ['pynnoBas tuHamuka. JleareabHOCTh KoMaHa B opranu3anuu. Conuomerpusl.

3.2. CTuiaM pPyKoOBOJACTBAa M JHAepcTBA. PyKOBOJICTBO Kak pa3HOBHIHOCTH BIJIACTH.
[lonstne Bnactu u aBroputTera. CTpykTypa BiacTh (KOMIIOHEHTHI W PECypChbl BIACTH).
OcHoBanus 1 BUAbI BiacTu. LlenTpanu3zanus, AelieHTpaau3anus, JejierupoBanue Biactu. Ponb u
¢byakiun pykoBoautens. Ctwin pykoBozcTBa. OueHka 3()()EeKTUBHOCTH J1€MOKPATUYECKOTO,
ABTOPUTAPHOIO M IOIYCTUTENIBCKOTO cTWiel. Pemerka crwien pykooxactBa P. bielika u [l.
Moyrona. KomannooOpazoBanwue. JInuaepctso.

3.3. VnpasieHue KOH(JIUKTHBIMH CUTyalusiMd B KoJulekTuBe. CollnalibHble
TEXHOJIOTUU NPEIYNPEKICHUS U pa3pelieHns KOH(IMKTOB B KOMaH /1€ U OpraHu3aluH.

3.4. MoTuBbBI JMYHOCTHOIO pocTa. MOoTHBalLKs MOBEIEHUS YeJIOBEKAa B OpraHU3aluy.
CymHocTh MOTHBALMM Kak (QYHKIMM yIpaBieHUs B opranuzauuu. [Ipuposa MoTuBauuu.
OyHKIMY MOTUBOB TIOBEJICHUS YenoBeka. MoTuBamus u ynpasienue. Kinaccuduxaius MOTUBOB.
[Icuxonoruyeckre TEOpUM MOTHUBALMU B opraHuzanuu. ColualbHO-3KOHOMHYECKHE TEOPHUH
MoTHBauu. VccinenoBanus MOTUBALINY.

3.5. CounuajabHo-ncHXo0JIOTHYecKoe o0ecnevyeHre YIPaBJEHUS KOJUIEKTHBOM.
YenoBeueckre pecypchl OpraHU3allMd M yIpaBlieHYecKHe MpobdseMbl UX 3()PEeKTUBHOTO
ucnosib3oBanuda. [IpoOnema denoBeka B cucTeMe yrpaBieHHUs. JIMUHOCTH M OpraHu3aliusl.
MeTtopl  cOLMAIbHO-TICUXOJIOTUYECKOTO BO3JACHCTBHS B  YIPaBICHYECKOH JESATEIbHOCTH.
HckyccTBo ynpaBisTh co0oil.

4 O0beM yueOHOM TMCHUITHHBI

O0beM IMCUMIINHBI
Buja yueOHo# padoThl Axan | Acip.
3E
4. 4.

OO0uiasi TPyA0eMKOCTh AU CHUILIMHBI 2 72 54
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,38 32,0 24
Jlexinm 0,44 16,0 12
[Tpaxtueckue 3anstus (113) 0,44 16,0 12
CamocrosiTesibHasi paboTa 1,11 40 30
KoHnTakTHas camocrositenbHas pabota 0,2 0,15

1,11
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETI0B AUCHUIIIMHbI 398 | 29,85
Bua konTpoJs: 3aver
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AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHBI
«Koj1ionaHast XuMus»

1 leas aucuumIMHbBI — npuoOpereHue olOyyarouuMmucs 0a30BbIX 3HAHUU B oOnacTu
TEPMOJIMHAMUKN TIOBEPXHOCTHBIX SIBJICHUM M CBONCTB JUCHEPCHBIX CHUCTEM U MOJIYy4YEeHHE
YMEHHH B 4acTH UCIOJIb30BAHUS 3TUX 3HAHUM MPU UCCIIEJOBAaHUM, IPOCKTUPOBAHUH U CO3TaHUU
PEAIbHBIX CUCTEM, SIBJISIFOIIUXCS B OOJIBIINHCTBE CIy4aeB AUCIIEPCHBIMU.

2 B pesyabTrare u3y4eHHUs AUCHUILIMHbI 00YYAIOLIUICH 10JIKEH

Obnadams CIeyONUMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX TIOCTHKCHUS:

OIlIK-1.1; OIIK-1.2; OIIK-3.2; OIIK-3.3; OlIK-3.4.
3namo:

- IPU3HAKU 0OBEKTOB KOJUIOUAHON XUMUU U UX KiaccuuKauro.

- OCHOBHbIE TOHATHSI U COOTHOLIEHUS TEPMOJAMHAMUKH IIOBEPXHOCTHBIX  SIBJICHUU
(TepMOIMHAMUKa MOBEPXHOCTHOIO CJIOS; aAre3us, CMayMBaHUE M PACTEKAHUE >KUIKOCTEH;
JHMCIIEPCHOCTh U TEPMOJMHAMHUYECKHUE CBOMCTBA TeJ; aAcopOlus ra3oB U MapoB, acopOuus u3
pPacTBOpPOB).

- OCHOBHBIE T€OPHUH (PU3NUECKON aCOPOITUH.

- OCHOBHBIE TIPEJICTAaBICHHUS O CTPOCHUU JBOWHOIO JJIEKTPUYECKOTO CIIOS; IPUPOLY
AJIEKTPOKUHETUYECKOTO NMOTEHIINAJIA; OCHOBHBIE JIEKTPOKUHETUUECKHE SBJICHUS.

- ycinoBus mnpuMeHUMOCTH 3akoHa Ctokca; 3akoH O#HmTeitHAa — (CMOJIYyXOBCKOTO,
TUIICOMETpUYECKOe ypaBHeHUE Jlamaca.

- IPUPOAY CEIMMEHTALMOHHOW U arperaTUBHON YCTOMYMBOCTH; OCHOBHBIE CBOWCTBA PAaCTBOPOB
[TAB kak #3MOQUIBHBIX CHUCTEM; OCHOBHbIE MojoxkeHus: Teopun JJIPO; npuuuHsl U
0COOEHHOCTH OBICTPON M MEUIEHHOM KOaryJsslU{, KOHLIEHTPALUMOHHOW U HEWTpaln3allMOHHON
KOaryJsiiuH.

- THUNOBl CTPYKTYp, BO3HUKAIOIIME B JUCHEPCHBIX CHUCTEMaX, HOPUYMHBI U YCIOBHUS UX
o0pa3oBaHus; KJIacCU(PUKAINIO AUCTIEPCHBIX CUCTEM IO UX PEOJIOTMYECKUM CBOMCTBaM.

Ymemo:

- paccuMTHIBaTh MapaMeTpPbl, KOTOPbIMH XapaKTEPU3YIOT JUCIIEPCHOCTbD.

- TMPOBOJUTH pacyeTbl C HCIOJIb30BAHMEM OCHOBHBIX COOTHOLIEHUN TEpMOJMHAMUKU
MTOBEPXHOCTHBIX SIBJICHUH.

- pacCUUTHIBATh OCHOBHBIE XapaKTEPUCTUKU OPUCTON CTPYKTYPBHIL.

- paccuMThIBaTh BEJIWYHHY IEKTPOKUHETUYECKOTO MOTEHIIHMAIA M0 JaHHBIM 3JIEKTPOOCMOca U
anekTpodopesa.

- paccuuThIBaThb HHTErPAJIbHYI0 U AU PepeHInanbHyl0 KpUBBIE pacHpelesieHuss YacTHl] IO
pazMepam.

- paccuMThIBaTh M aHAJIU3UPOBATH NOTEHIIUAJIbHbIE KPUBBIE TAPHOTO B3aUMOICHCTBUS YaCTHLL,

- pacCUMTHIBATh U U3MEPATH BA3ZKOCTb TUCIEPCHBIX CUCTEM.

Bnaoemuv:

- TMPEACTaBIEHUSMU O POJM MOBEPXHOCTHBIX SIBJICHUH M JUCHEPCHBIX CUCTEM B TEXHUKE U
IIPUPOJIE.

- METOJaMH U3MEpPEHUS IOBEPXHOCTHOIO HATSHKEHMSI, KPaeBOIo yriia.

- 3HAaHUSIMHU O METOJIaX U3MEpEHUs aJcopOLUU U YAECTbHOMN TOBEPXHOCTH.

- 3HAaHUSAMU 00 YCIOBMSIX IPUMEHUMOCTH ypaBHeHuUs [ enbMroiibia — CMOIyX0BCKOIO;

- METOJIaMH OIIPENEIEHUS IIEKTPOKNHETUYECKOTO ITOTEHIMAA.

- METOJIOM CEAMMEHTAIMOHHOIO aHAJIN3a.

- METOJJaMH OIPENIEICHUSI KPUTUYECKOM KOHLIEHTPAlluy MULEIIIO00pa30BaHus;

- METOJaMH HCCIIEI0OBAHUSI KUHETHUKU KOAryJsLuu.

- METOJJaMU U3MEPEHHUS U aHAJIN3a KPUBbIX TEUEHHUSL.

3 Kparkoe coaepxxanue TUCUMIIIMHBI
Pasnen 1. IlpeaMer v npru3Haku 00BbEKTOB KOJUIOMIHON XUMUH
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Komnouanass xumusi - Hayka O NOBEPXHOCTHBIX SIBJIGHUSIX U JMUCIEPCHBIX CHUCTEMaX.
OcHOBHbBIE TIOBEPXHOCTHBIE SIBJICHUS: aAre3uss M CMayuBaHUE, KaNWUISIPHOCTb, ajcopOuus,
AIIEKTPUYECKHE SIBJICHUS HA TOBEPXHOCTAX U JIp.

OcHOBHbIE NpPHU3HAKU JMCIEPCHBIX CHUCTEM - T[ETEPOre€HHOCTh M JIUCIEPCHOCTH;
MIOBEPXHOCTHAsA SHEPrusl; KOJIUYECTBEHHbIE XapaKTEPUCTUKH naucrepcHocTH. Kiaccudukanus
JHMCIIEPCHBIX CUCTEM IO arperaTHOMY COCTOSIHMIO TUCHEPCHOM (a3bl U AUCIIEPCUOHHOMN Cpebl.
Knaccudukanus cBoOOJIHOAUCIIEPCHBIX CUCTEM I10 pa3MepaM YacTHI[ U IO B3aWMOJAEHUCTBHUIO
MEXAYy IUCIEPCUOHHOW cpenod W aucnepcHoil ¢a3oil. Posib MOBEPXHOCTHBIX SIBICHUHA H
JMCIIEPCHBIX CUCTEM B MIPUPOJE, IPOMBIIIJIEHHOCTH U, B YACTHOCTH, XUMHUYECKOU TEXHOJIOTHH.

Paszpnen 2. TepMoamHaMyKa NOBEPXHOCTHBIX SIBJICHUMN

OOuias xapakTepUCTHKa MOBEPXHOCTHOM sHepruu. [loBepXHOCTHast 3HEprus B oOLIEM
ypaBHEHUHU 1-ro u 2-ro Hayasl TepMoAUHAMUKH. [loBEpXHOCTHOE HATSHKEHHE KaK Mepa dHEPruu
'nb6ca mexdaszHoit nmoBepxHocTU. [loBEepXHOCTHOE HATSXKEHHE - XapaKTEPUCTHUKA MPUPOJIbI
conpukacaromuxcs a3 u ux B3aumozeicTBus. CBOMCTBA MOBEPXHOCTEH KUAKUX U TBEPIBIX
Ten. YpaBHeHue ['mO0ca-I'enpmronbia Juisi BHYTPEHHEW YIEIbHOM MOBEPXHOCTHOM SHEPIHU
(OJTHOM MOBEPXHOCTHOM 3HEPIun). 3aBUCUMOCTh SHEPTE€TUYECKUX ITapaMETPOB MOBEPXHOCTU OT
TeMmIiieparypsl. [Ipoiieccsl caMonporu3BOJILHOTO YMEHBIICHHS IOBEPXHOCTHON SHEPIHH.

Ancopbuusi U MoBEpXHOCTHOE HaTshkeHue. CBsA3b BEIMUYMHBI acOPOLUU C MapaMeTpaMu
CHUCTEMBI: HM30T€pMa, W3O0MHMKHA | u30cTepa azncopOiuu. Meron u30biTkOB ['mO6Ca.
OyHaaMeHTanbHOE aacopOLMoHHOEe ypaBHeHue ['mb0ca. ['mbOcoBckas aacopOuus. YactHoe
BbIpakeHUEe ypaBHeHUs ['n606ca. IlOBEepXHOCTHO-aKTUBHBIE U IOBEPXHOCTHO-MHAKTHBHbBIE
BEIIECTBA.

Anresus, CMauyuMBaHWE W pacTEKaHWe KUAKOCTeH. Anre3uss m koresus. llpupoma cun
Mex¢azHoro B3auMojelcTBus. YpaBHeHue [lronpe ans pabotsl aaresuu. CMadynBaHuE U
kpaeBoi yroi. 3akoH lOnra. Cesi3p paOoThl aare3uu ¢ KpaeBbIM yriioM (ypaBHeHue [lrompe-
IOura). Jluopunbuble U nM0(POOHBIE MOBEPXHOCTU. MeETONbl OIpeneaeHHs] KpPaeBbIX YIJIOB.
Bnusinue noeepxHoctHo-akTuBHBIX BeulecTB (IIAB) na cmaunBanue. Pacrekanue xuakocTeil.
Kosdduuuent pacrekanus no I'apkuncy. Dddexkr Mapanronun. MexdazHoe HaTsHKEHUE Ha
IPaHULIE MEXAYy B3aMMHO-HACBHIIIEHHBIMU >KMJIKOCTSIMHU U mpaBwiio AHTOHOBA. [Ipakruueckoe
3HAYEHUE a/Ire31H, CMauMBaHUS U PACTEKAHUS.

JucnepcHOCTh M TEepMOJMHAMHYECKHE cBoWcTBa Tea. [lpaBmwio ¢a3 [ubbca u
JHUCIIEPCHOCTh. BiMsHUE KPUBU3HBI MOBEPXHOCTH Ha BHYTpPEHHEE JaBiIeHHE Tell (ypaBHEHUE
Jlarutaca). IloBepxHocTHas sHeprust U paBHOBecHble (opmbl Ten. [Ipunuun I'm60ca-Kropu.
3axkoHn Bynbda. Kanwmnsphsie sBienus (ypaBHeHue JKiopeHa), MX poJib B MpPHUPOJAE H
TEXHOJOTMU.  MeTronpl  ONpeleNeHHUs  MOBEPXHOCTHOTO  HATSDKEHUS.  3aBUCHMOCTD
TEPMOJIMHAMUYECKOW PEAaKIIMOHHOM CHOCOOHOCTH OT AMCIEPCHOCTU. YpaBHeHHe KenbBHHa.
BnusiHue nucnepcHOCTH Ha PAacTBOPUMOCTh, KOHCTAHTY PaBHOBECHS XMMHMUYECKOM peakiuu,
TeMIiieparypy ¢pazoBoro nepexoja.

[Honyyenue nucnepcHBIX cucteM. MeTobl nucreprupoBanus. Y papHenue PeObunnepa mist
paboThl AucHEeprupoBaHus. AJCOpOLMOHHOE MNOHMXKeHHe MnpouHocTH (dpdekr Pedunaepa).
'omorenHass u rereporeHHas KoHJeHcauus. MeracrabuibHoe coctosHue. OHeprus ['nb6ca
oOpazoBaHusl 3apojplllia HOBOW (a3bl, KPUTUUECKHH paauyc 3apoisima. J[[Be cramuu
oOpa3oBaHusi HOBOH (a3pl. CBSI3b KMHETUKU OOpa3oBaHMsI HOBOW (ha3bl C IEPECHILICHUEM.
VYnopaBiieHue JUCHEPCHOCTbIO TpU TOMOI€HHON KoHjAeHcauuu. llpumepsl mnosyueHus
JHUCIIEPCHBIX CUCTEM METO/IaMU (PU3MUECKON U XUMUYECKON KOHICHCALIUU.

Paznen 3. AncopOuunoHHble paBHOBECUS

Knaccudukanus mexanmsmoB azacopOmuu (dusmdeckas aacopOums, Xxemocopouus u
nonooOMenHast agcopouus). [Ipupona ancopOrmoHHbIX cuil. OCOOEHHOCTH COCTABIISIFOIINX CHJI
Ban-nep-Baanbca (OpHMEHTALIMOHHBIX, WHIYKIMOHHBIX W JUCHEPCUOHHBIX) IPH aaCOPOLUH.
VYpaBHeHHE AJ1s TOTEHIMAIBLHOM SHEPTUH B3aUMOJIEHCTBUS aToMa (MOJIEKYJIbI) C TOBEPXHOCTHIO
Tena.
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Ancopbuusi ra3oB M _IapoB Ha OJHOPOJIHOW MOBEPXHOCTH. 3akoH ['eHpu. YpaBHeHue
M30TEPMbl MOHOMOJIEKYJISIpHOU aacopOuuu Jlenrmiopa u ero aHanus. OmnpeneieHre KOHCTaHT
3TOro ypaBHeHUs (JinHelHas ¢popma ypaBHeHus Jlenrmiopa). YpaBuenue ®peitnanuxa. Teopus
MOJIMMOJIEKYJISIpHOM ancopOuuu bpynayspa, Ommera, Temnepa (bOT), ypaBHeHune H30TEpMBI
aacopOuuu, ero ananu3. JluneliHas ¢opma ypaBHeHuss bOT u pacder ero KOHCTaHT.
Ompenenenue yaelbHOU MOBEpXHOCTU MeTo0M BOT.

Ancop6uusi ra3oB ¥ [1apoB Ha MOPUCTHIX MaTepuanax. KoinyecTBeHHbIE XapaKTepUCTUKU
NOpUCTBIX MarepuasioB. [lopucTbie Tena KOPIYCKYJISPHOM, KPUCTAJUIMUECKOM M TyOuaToit
CTPYKTYpBI, MeTo/bl UX nonydyeHus. Knaccudukanusa nop no JlyOMHMHY U €€ B3aMMOCBS3b C
TEOPHUSIMHU AJICOPOITUH.

Teopus kanmwsApHON KOHACHCAMHU. KanmiisipHO-KOHIEHCAMOHHBIN THcTepe3uc. Pacuer
UHTEerpaibHON U nuddepeHanibHoN KPpUBBIX pacipeieleHns 00beMa op 1Mo pa3Mepam.

OcoOeHHOCTH afcOpOLIMM Ha MHUKPOINOPUCTBIX Marepuanax. [loTeHuumanbHas Teopus
[Monsuu.  AnCOpONMOHHBIA  TOTEHIMAN.  XapaKTEPUCTHUYECKas  KpuBas  aJcopOIuw.
TemneparypHass HHBapUaHTHOCTh U aQ(UHHOCTh XapaKTEPUCTUUECKUX KPUBBIX. O000IIEHHOE
ypaBHeHHE Teopuu JlyOMHMHA OOBEMHOIO 3alOJIHEHHS MUKPOINOpP, YAaCTHBIE CIydau STOTO
ypaBHeHus (ypaBHeHue JlyOmHuHa-PamymikeBuya). AacopOrusi ra3oB U MapoB B XUMHYECKOM
TEXHOJIOTUHU.

Ancopbuusi MOBEpXHOCTHO-aKTUBHBIX BellecTB. BnusiHue ctpoenus moznekyn I1AB Ha
MIOBEPXHOCTHYIO aKTUBHOCTb, mpaBuwio Jlrokio-Tpaybe. 3aBUCMMOCTh MOBEPXHOCTHOIO
HaTSOKEHHUsl OT COCTaBa pacTBopa Ipu coOmtofeHuu 3akoHa ['eHpu u ypaBHeHus JleHrmiopa.
VYpaBHenune IllumkoBckoro. VYpaBHEHHMsI COCTOSHHUS — ra3000pa3HbIX  [OBEPXHOCTHBIX
(ancopOUMOHHBIX) MJIEHOK. THUIIBI MOBEPXHOCTHBIX IUIEHOK M ONpEAENICHUE UX XapaKTEPUCTHUK.
Becor Jlearmriopa. @akTopsl, ONpeesaioNniie arperaTHOe COCTOSHUE aJICOPOIMOHHBIX TIJICHOK.
Ompenenenue cTpoeHUs aCOPOIMOHHOTO CJI0sl U pa3MepoB MoJiekyn [TAB.

Paznen 4. DnexTpuyeckue SBJACHNS Ha IOBEPXHOCTU

JBoninoit snexkrpuyeckuii cioit ([IIC), mexanm3mbl obOpazoBanus [IIC. CooTHomeHus
MEXAY JIEKTPUYECKUM MOTEHIMAIOM U TIOBEPXHOCTHBIM HaTsDKEHUEM (ypaBHeHUs Jlumnmmana).
DNeKTpOKaNWUISIpHbIE KpUBbIE U onpeiesnienrne napamerpos JIOC no 3TuM KpuBbIM.

O6uue npencrasiaeHus o reopusix crpoenust A3C. Teopus ['yu — Uenmena. YpaBHeHnue
[Tyaccona-bonbumana misa quddysHoit yactu JI9C u ero pemenue. Tommuna quddy3Horo cios
Y BIMSHUE Ha Hee pa3iudHbIX (akTopoB. [[BoHOM anekTpuueckuii cioit mo teopun llTepHa,
nepesapsiaka mopepxHoctu. [Ipumepsr oopazoBanus JJIC. Mutniemisl U UX CTPOSHHE.

Yerblpe BuJA D3IEKTPOKHMHETHUYECKUX SBJICHUN. OJNEKTPOKUHETUYECKHM MOTEHIMAl |
BJIMSIHUE Ha HEro pa3iMuHbIX (akTopoB. YpaBHeHue I enbmronbua-CMOIyXOBCKOTO st
CKOPOCTH NEpEeHOca IpH dJIEKTPOOCMOce U 3eKTpodopese. DPPeKThl, HE YUUTHIBAEMbIE ITUM
ypaBHEHHEM  (IIOBEPXHOCTHAsi  MPOBOJAUMOCTb,  3JIEKTPO(OPETUYECKOE  TOPMOKEHUE,
penakcannoHHbIi 3G dekT). [IpakTHdeckoe UCTIOIB30BaAHUE IIEKTPOKUHETHUECKHUX SBIICHUM.

Pasznen 5. KuHetnueckne cBOMCTBA JUCIEPCHBIX CUCTEM

OCHOBBI CEIMMEHTAIlMOHHOTO aHanu3a. CBA3b CKOPOCTH OCAXJAEHUS YacTUL C HX
pasmepoM.  YcnoBus  coOmoaenms  3akoHa — Crokca.  CeauMEHTAllMOHHBIM  aHAIM3
nonuaucnepcHelx cucteM. KpuBas ceaumentanuu. KpuBble pacmpeneneHus YacTHIl IO
paanycam. DKCIIEpUMEHTAIIbHBIE METO/IbI B CETUMEHTALIMIOHHOM aHAJIU3E.

MouiekynspHO-KUHETHYECKass MpHpoja OpoyHOBCKOro jBikeHus. CBs3b  Mexay
CPEIHEKBAaPATUYHBIM CIBUIOM 4YacTull U Koddduuuenrom muddy3un (3akoH DMHIITEHHA-
CMOJTyXOBCKOTO). DKCIIEpUMEHTAJIbHAS TPOBEpPKa 3akoHa OWHIITEHHA-CMOIYyXOBCKOTO.
CrnenctBus U3 TEOpUU OPOYHOBCKOTO JABMXKEHHUS.

CenuMeHnTanmoHHO -G O Y3UOHHOE paBHOBECHE, TUTICOMETPUYECKHUIA 3aKOH.
CenumeHTallMOHHAS YCTOMYMBOCTD AUCIIEPCHBIX CUCTEM.

Paznen 6. ArperaruBHas ycTOMYMBOCTD U KOAryJslys JUCHEPCHBIX CUCTEM

OOmue BOMpOCHl  YCTOMYMBOCTH  JucnepcHbIX cucteM. CeauMeHTallMOHHAas U

arperatuBHasi ycTOHYMBOCTU cucteM. JInodunbHbie 1 110(POoOHBIE CUCTEMBI: CAMOIIPOU3BOJIBLHOE

64




oOpa3oBaHHE OJHMX U HEOOXOAUMOCTh cTaOmnu3auuu Jpyrux. Kpurepuil nmodunsHOCTH
cuctem 1o Pebunnepy-1llykuny.

Jlnopunbuble gucnepcHele cucteMmbl. Kilaccupukanus u  o0mias —XapakTepuUCTHKa
MTOBEPXHOCTHO-AaKTUBHBIX BEIIECTB. TepMOAMHAMHKA M MEXaHHW3M MHULEI0O00pa30BaHMUsL.
Crpoenne munemn [TAB. Comobunuzanus. OCHOBHbIE (DAKTOPBI, BIUSIONINE HA KPUTHUECKYIO
KoHLeHTpauuo wMmunemiooopazoBanus (KKM). Meroasr onpeaenenuss KKM. Ilpumenenue
[TAB.

JInopoOueie nucnepcHbie cucteMbl. DakTOphl YCTOWYMBOCTU JHUOPOOHBIX CHCTEM.
broicTpas n meanenHas koarymsinus. Kuneruka xoarymsiun no CmoiryxoBckomy. Onpenenenue
CKOPOCTH M BPEMEHHM MOJOBUHHOM KOAryjasuuu. 3aBUCUMOCTb YMCJIa YACTHI] Pa3HOTO MOpsAIKa
OT BPEMEHH.

OcHoBHble monoxenust Tteopum Jepsruna, Jlanmay, @Depses, OsepOeka (JJIDO).
PacknuHuBaroniee JaBleHHE W €r0  COCTaBJSIONIME. OHEpPrust 3JIEKTPOCTaTUYECKOIO
OTTAJKWBAaHUSA IPU B3aUMOJECHCTBUM cab03apsHKeHHbIX MOBepXHOCTeW. Cuibl U 3HEprus
nputsbkeHus.  OOmiee  ypaBHEHHME JUISl DHEPrMM  B3aWMOJCWCTBMSI JIUCIEPCHBIX YacCTHILL.
[loTeHnmanpHble KpUBbIE B3aHUMOJECHCTBHUS YaCTUI B MOHOCTAOMJIM3HPOBAHHBIX JMCIIEPCHBIX
cuctemMax. [loTeHnuanpHBIN Oapbep W €ro 3aBUCMMOCTh OT TOJIIHUHBI TU(Py3HOTO CIIoS.
Koarymsiuust B mepBoM M BTOpOM MHMHHUMyMax. HeWTpanuszanuoHHas M KOHIEHTpPalMOHHAS
koarymsiuusi. [lopor Obictpoit koarymsiuuu. IlpaBuno I[Hynbsue-I'apau. 3akon epsaruna.
Crabunuzanusi TUCHEPCHBIX CUCTEM BBbICOKOMOJIEKYIsipHbIMU coeauHeHusmu (BMC) u ITAB.
MeToibl OYMCTKM HPOMBIIIJIEHHBIX M OBITOBBIX CTOKOB, OCHOBAaHHbIE Ha W3MEHEHHUH
arperaTMBHON M CEAMMEHTAMOHHON YCTOMYMBOCTH JIUCIIEPCHBIX CUCTEM.

Pazpen 7. CtpykTypooOpa3zoBaHue U CTPYKTYPHO-MEXaHUYECKHUE CBONCTBA JUCIIEPCHBIX

CUCTEM

Tunel  cTpykTyp, o0Opa3yloIIUXcsi B arperaTMBHO-YCTOWYMBBIX M arperaTuBHO-
HEYCTOMYMBBIX JHUCHEPCHBIX cucTteMax. JKHIKOKpUCTAINIMYECKOE COCTOSIHME arperatuBHO-
YCTOWYMBBIX AUCTIEPCHBIX CUCTEM.

Bo3HukHOBeHHE OOBEMHBIX CTPYKTYp B arperaTUBHO-HEYCTOMUYMBBIX (1HO(OOHBIX)
JUCHEPCHBIX cHcTeMax. B3anMOCBsA3b MEXAy BHJIOM NMOTEHIHAIBHON KPUBOW B3aMMOJICHCTBHS
yactull (no teopun JJIDO) u THIOM BO3HUKAIOUMX CTPYKTYp. KoarynsinoHHO-TUKCOTPOIHbIE
U KOHJEHCAllMOHHO-KPUCTAJIM3aMOHHbIE CTPYKTYphl. Ilepexon oAHMX CTPYKTyp B IpyTrue.
Teopust cTpykTypooOpa3zoBanus ((HU3MKO-XUMHUYECKash MEXaHHWKa) KaK OCHOBA TOJy4YeHUS
HOBBIX MaTepUaJOB.

Peonornueckuif Metoj uccieqOBaHUS JUCIEPCHBIX cucTteM. OCHOBHBbIE MOHATUS U
UJeaNbHbIE 3aKOHBl PEOJIOTHMH. MOJAenupoBaHUE pEOJIOTHYECKUX CBOWMCTB Tel. Moguens
Makcsenna, moaens Kenspuna-®oiirra, Moaeias buarama.

Knaccudpukanuss JIUCHEpCHBIX CHUCTEM IO CTPYKTYpPHO-MEXaHHMYECKHM CBOWMCTBaM.
HbloTOHOBCKME UM HEHBIOTOHOBCKHME KHAKOCTU. llceBmoruiactuyeckue U JMJIaTaHTHBIE
KUJKOCTU U TBepAooOpa3Hble Tena. BA3KOCTh KUAKUX arperaTUBHO YCTOMYMBBIX JMCIEPCHBIX
cucreM. YpaBHeHus OuHireiiHa, [lraynunrepa, Mapka-Kyna-Xaysunka. Peonoruueckue
CBOMCTBA CTPYKTYPUPOBAHHBIX >KUIKOOOPa3HBIX U TBEPJO0OPA3HBIX CUCTEM.

8. 3akiroueHue
HOBCpXHOCTHBIe SABJICHHUA U )II/ICHepCHBIG CUCTCMBI B XHMHq€CKOﬁ TCXHOJIOTHUHN.
KosnonnHas XuMus 1 0XpaHa OKpYKArOIIEH CpeJibl.
OO61Iee KOJTMYECTBO pa3/eios - 8.
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4 O0beM yueOHOM TMCHUTITHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThbl Axax | Actp.
3E
4. 4.
O0mas Tpy10eMKOCTh 1M CHHUILJIMHbI 5 180 135
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHUS: 1,79 64,4 48,3
Jlexuun 0,89 32 24
[TpakTnueckue 3anstus (113) 0 0 0
Jlaboparopusie padots! (JIP) 0,89 32 24
CamocrosiTesibHasi paboTa 2,22 80 60
KoHTakTHas camocTosTenpHas padoTa - -
CamMocTosATenbHOE N3YUECHUE PA3/IeTIOB JUCIUIUINHBI (MOATOTOBKA | 2,22 80 60
K J17a00paTopHbIM paboTam)
Buja kouTpoJs:
IK3aMeH 1,0 36 27
KoHnTakTHas paboTa — mpoMeXyToO4Hasl aTTeCTaIus 1.0 0,4 0,3
[ToaroToBKa K 9K3aMEHY. ’ 35,6 26,7
By MTOroBOro KOHTPOJIs: JK3aMeH

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«JIeKTHUBHBbIE JUCHUIIMHBI 10 (PU3NUYECKOI KYJbTYpPe H CIOPTY»

1 Heap nucuuniuHbl — GopMUpoBaHue (PU3NUECKON KyJIbTYpbl IMYHOCTU U CLIOCOOHOCTH
HaIpaBJIEHHOTO HKCITOJIb30BaHUSI PA3HOOOPA3HBIX CPEACTB (PH3UUYECKOW KYIBTYpPHl M CIIOpPTAa,
Typu3Ma i COXpaHEHUsS U YKPEIUICHUS 30pOBbsl, NCUXO(PU3MUYECKOW TOATOTOBKA |
CaMOTIOATOTOBKU K OyayImied mpodecCuoHaIbHOW AEATeIbHOCTH, MOTYyYCHUN HABBIKA B OJHOM
13 BBIOPAHHBIX BHJIOB CIIOPTA.

2 B pe3yabTaTe u3y4eHus AUCHUNIMHBI 00yUYAIOMIMIACA 10JIKEH:

Obnadams CIeyONUMA KOMIIETCHITUSMA U UHIUKATOPaAMU UX TOCTHKCHUS:
VK-7.1; VK-7.2; VK-7.3; VK-7.4

3nams:

- HAyYHO-TPAaKTUYECKUE OCHOBBI (PU3NYECKOM KyJIBTYpPhI U 3J0POBOro 00pa3a KU3HHU;

- BIMSHHE O3JOPOBUTENBHBIX CHUCTEM (U3NYECKOTrO0 BOCIHMTAHUS HaA YKpEIUIEHHE
3/10pOBbsI, TPODUIAKTUKY NPOPECCHOHATBHBIX 3a00JI€BaHUI U BPEIHBIX PUBBIYEK;

- crmocoObl  KOHTPOJST U OLEHKM  (PU3WYECKOrOo  pa3BUTUA U (UBNYECKOU
[IOATOTOBJIEHHOCTH;

- IpaBWJia U CIOCOOBI MJIAHUPOBAHUS MHAMBUAYAJIbHBIX 3aHATHHM pa3IMyHOW LEIeBOU
HaIpPaBJIEHHOCTH;

- cnopruHble Tpaauuuu MXTU-PXTY um. JI.U1. Menneneena.

Ymemo:

- MOJAJEPKUBATh JOJDKHBIM YpPOBEHb (PM3NYECKOW MOJArOTOBJIEHHOCTH JJIsi 00eCreYeHUs
MTOJTHOLICHHOM COIMAIBbHOM ¥ MPO(eCCHOHATBHOM e TEIbHOCTH;

- HCIIOJIb30BAaThb OCHOBBI  (PU3WYECKOW KyJAbTYpbl [UIsi OCO3HAaHHOIO BbIOOpa
310pOBbecOEpEeraroX TEXHOJIOTUM C YYEeTOM BHEUIHMX M BHYTPEHHHUX YCJIOBHUH peanus3aiuu
pohecCHOHANTBHOM JIEATEITLHOCTH;

- CAaMOCTOSITEIbHO 3aHUMAThCA (PU3MUECKOM KyJIbTYpOU U CIOPTOM;

- OCYILIECTBJISITH CAMOKOHTPOJIb 32 COCTOSIHUEM CBOEI0 OpraHu3Ma M coOII01aTh MpaBuia
TUTHEHBI U TEXHUKH 0€3011aCHOCTH;

- BBIMOJHATh MHAUBUAYAJIBHO IMOJ0OpaHHBIE KOMIUIEKCHI MO (U3UYECKON KyJIbType U
Pa3IMYHbIM BUAM CIIOPTA;
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- OCYILECTBJISATH TBOPUYECKOE COTPYIHHUYECTBO B KOJUIEKTHBHBIX (hOopMax 3aHSITHUI
¢bu3nyecKkoi KyabTypoil U CIIOPTOM;

- BBIMIOJIHATh [IPUEMBI 3aLIUTHI 1 CAMOOOOPOHBI, CTPAXOBKH M CAMOCTPaXOBKH.

Braoemy:

- CpeacTBaMu "
CaMOCOBEPILIEHCTBOBAHMUS;

- JIOJKHBIM YpOBHEM (PU3MUYECKOW MOATOTOBJICHHOCTH, JJISi 00ECTICUCHUsI TIOJTHOIIEHHOM
COLIMANILHOM U NPO(EeCcCUOHATIbHOM e TeNIbHOCTH;

- TEXHUYECKUMHU U TAKTUYECKMMU HaBbIKAaMH B OJJHOM U3 BUJIOB CIIOPTA;

- UCIOJIb30BaTh NMPUOOPETEHHbIE 3HAHUSA M YMEHUS B MPAKTUYECKON AESITEIbHOCTU U
MMOBCEAHEBHOM KU3HU

3 KpaTkoe coaep:kaHue JUCHUIIMHBI

Pazoden 1. OcHOBBI TIOCTPOEHHS O3JOPOBHUTEIBHOW TPEHUPOBKU. TeopeTruuecko-

METO/JMYECKUE OCHOBbI (U3MUecKOW KyinbTypbl U cnopra. CoaepkaTelbHble OCHOBBI
037I0POBUTEILHON (PU3NUECKON KyJIbTypbl U ciopTa. OCHOBHBIE HANIPABJICHUS: 03/I0POBUTENILHO-

METOJaMU YKPCIJICHU A 300pPOBbA, (1)I/ISI/I‘ICCKOFO

PEKpEeaTHBHOE, 0310POBUTEIBHO-PEaOUIUTALIIOHHOE, CIIOPTUBHO-PEAOMIIUTALIUOHHOE,
ruruenndeckoe. IloBplmieHne (QYHKIMOHAJIBHOTO COCTOSIHUSL OpraHu3Ma M (U3NYEeCcKOu
noArotoBiaeHHOCTU. CrocoObl periiaMeHTanuu Harpy3ku: @Ou3KylnbTYpHO-0310POBUTEIbHBIE

METOJUKH U cucTeMbl. OCHOBHbIE (a3bl 03OPOBUTEIILHON TpeHUPOBKU. OIEHKA COCTOSHUS
310pOBbsI U (U3NYECKOM MOATOTOBICHHOCTH 3aHUMAIOIIUXCS (PU3UUECKONW KyJIbTYypoll H
cnoptoM. @ynkunoHanbHbie poosl (HCC, AL, KEJI u T.1.).

Paszoen 2. ]IuratenbHble BO3MOKHOCTH Y€JIOBEKAa — BOCIHHMTAHHUE (PU3NYECKUX KauecTB.
B®CK I'TO. Meronuka opranuzanuu u mnposeaeHus BuaoB ucnbiTanuit ['TO. Cucrema
B3aUMOJICHCTBUS B cpepe pu3ndeckoil KyapTyphl U criopra. Bocrnuranue Qpu3nueckux Kavyecrs,
oOyuarouuxcst (OTAeIbHbIE KAYECTBEHHbIE CTOPOHBI IBUTATENIbHBIX BOBMOKHOCTEHN UeI0BeKa).

Pazoen 3. Metonuka opraHu3aluyd ¥ TPOBEACHUS CIIOPTUBHBIX COPEBHOBAHMN U
(GU3KYIbTYPHO-MACCOBBIX MEpONPUATUH. XapaKTepUCTHKA CIOPTUBHBIX COPEBHOBAaHUM U
(GU3KYIBTYpHO-MACCOBBIX MepolpusiThii. CHOpPTUBHBIE COPEBHOBAHUS, IPOBOAMMBIE IIO
OOLIENPUHATHIM TpaBWiIaM. ENuHBIM KaleHAapHBIM M1aH (U3KYJIBTYPHBIX M CIIOPTUBHBIX
MeponpusaTuil). Opranuzanus ciopTUBHBIX MepornpusaTuil. Onumnuiickas xaptus. OenepanbHbie
(cmeunanpHble, HallMOHANIbHBIE) 3aKOHBI criopte. Kinaccudukanus ciopTUBHBIX COPEBHOBAHMIL.
HpasctBennsie otHomenus B crnopte. Fair Play («YectHas urpa») — xak OCHOBa 3TUYHOIO
noBeaeHus B crnopre. Kogekc cnopruBHOW 3Tuku. [Ipodunaxktiuka HapylleHUH CIOPTUBHOM
stuku. BAJIA. Kogexc BAJIA. MexayHapoaHas KOHBEHIIHS 0 00pb0e ¢ JOMMHTOM B CIIOPTE.

4 O0beM yueOHOM TMCHUIITHHBI

B CemecTtp
Bun yuebnoit paboTsl aKazeMm. 1 2 3 4
qacax
OO611ast TpPyA0EMKOCTh AUCHUIIIIUHBI IO 328 56 92 90 90
y4eOHOMY TUTaHY
KonrakTHasi paboTa — ayIuTOpPHBIE 192 32 64 64 32
3aHATHSA
[IpaxTuueckue 3anstus (113) 192 32 64 64 32
CamocrositesabHas padora (CP) 136 24 28 26 58
KonrtakTHas camocTrositenbHas paboTa 0,8 0,2 0,2 0,2 0,2
CamMocTosATenpHOE N3YUECHUE Pa3IeoB 135,2 23,8 27,8 25,8 57,8
JVCITATUTAHBI
Buja nToroBoro KOHTpOJIsi: 3auer 3a4er 3a4er 3a4er 3a4er
3a4eT / IK3aMeH
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B actp.

Cemectp

Bun yuebnoit paboTsl qacax I II I v
OO011ast TpPyA0EMKOCTh AUCHUIIIIUHBI IO 246 42 69 67,5 67,5
y4eOHOMY TUTaHY
KonrakTHas paboTa — ayIuTOpPHBIE 144 24 48 48 24
3aHATHSA
[IpaxTuueckue 3ansatus (113) 144 24 48 48 24
CamocrositeabHas padora (CP) 102 18 21 19,5 43,5
KonrtakTHas camocrositenbHas paboTa 0,6 0,15 0,15 0,15 0,15
CamMocTosATenpHOE N3YUCHUE Pa3IeIOB 101.,4 17,85 20,85 19,35 43,35
JVCIUTUTAHBI
Buja nToroBoro KOHTpOJIsi: 3auer 3a4er 3a4eT 3a4er 3a4er

3ader / IK3aMeH
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5.2 IncuunjauHbl 4acTu, GopMUpyeMoii y4aCTHUKAMHU 00pa3oBaTe/ibHbIX OTHOLIEHHIA
(o0s13aTe/IbHbIC BADHATHBHBIC JUCHHUIINHBI)

AHHOTaNusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«JlabopaTopHble NPAKTHKYM I10 OPraHNYecKOi XUMHUI)
1 Heap qucuuMnIMHbI — NPpUOOPETEHHE CTYJIEHTAMH OCHOBHBIX 3HAHUM U HABBIKOB JIJIS
OCYILIECTBJICHUS] CUHTE3a OPraHUYECKUX BEILECTB.
2 B pesyabTrare u3y4eHHUs AUCHUILIMHbI 00YYAIOLIUICH 10JIKEH
Obnadams CIENyIOUIMMHA KOMIETEHIIUSAMHA U WHIUKATOpaMu WX aoctwkenus: I[1K-2.1;
1IK-2.2; IIK-2.3.
3nams:
—TEXHUKY 0€30MaCHOCTH B JJAOOPATOPUH OPraHUUECKON XUMUU;
—IPUHIMIIBI 6€3011aCHOTO 0OpaIIeHMsI C OPraHUYECKUMHU COEIMHEHUSIMU;
—METO/Ibl U BUJIBI XpOMaTorpaduu Uist ONpesIeIeHNs: COCTaBa peakKlIMOHHON CMeECH;
—TEOPETUYECKHE OCHOBBI  CIIOCOOOB  BBIJENICHUS, OYHCTKM U  UACHTU(UKALUH
OpraHUYECKUX BEIECTB;
—dKCHEPUMEHTaJIbHbIE METO/bl MPOBEACHUS OPraHUYECKUX PEaKLMM, MPOTEKAIoLUX IO
Pa3IMYHbIM MEXaHU3MAaM;
—OCHOBHbIE 00IIME METOOUKM B3aUMHON TpaHCQOpMalUMU KJIACCOB OPraHUYECKUX
COCIMHEHU M.
Ymemo:
—IpPUMEHATh TEOPETUYECKUE 3HAHMS U HKCHEPHUMEHTaJIbHbIE METOJbl HCCIEIOBAHUS
OpraHMYECcKON XUMUU IPU pelIeHUuHU NpodecCHOHATbHBIX 331a4;
—chopmynupoBaTh MmpodeMy M 00OCHOBATH BHIOOP MPUOOPOB M IKCIEPUMEHTATHHBIX
METO/I0B UCCIIEIOBAHMSI, IOCTABUTDH LI U 3a/1a4l U HAMETUTh IMYTH UX JOCTUKECHHUS;
—CHHTE3UPOBATh COEIMHEHUS TI0 MPEATI0KEHHON METOIUKE;
—IPOBECTHU BBIJICTICHUE U OYUCTKY CUHTE3MPOBAHHBIX BEIIECTB Ha OCHOBE TEOPETHUECKUX
3HaHUM IO OPraHNYECKOU XUMUH;
—BbIOMpATh PALIMOHAIIBHBIN CIIOCOO BBIJICTICHUS U OYUCTKU OPraHUYECKOTO COEeITMHEHMUS;
—IpEJICTaBIATh JaHHbIE JJAOOPATOPHOTO MCCIEAOBAHUS B BUAE I'PaMOTHO O(OPMIIEHHBIX
METO/IUK;
—IpPOBOJAMUTH aHAJIU3 U KPUTUYECKH OLIEHUBATH MOJTy4YE€HHBIE SKCIIEPUMEHTANIbHBIE TaHHBIE,
000011aTh U J1enaTh 000CHOBaHHbBIE BBIBOJIbI HA 0a3€ MPOBEIEHHBIX OIBITOB;
—BbIOpaTh CIOCO0 WACHTUPUKAIIMN OPTaHUYECKOTO COEITUHEHUSI.
Braoemy:
—KOMIIJIEKCOM COBPEMEHHBIX SKCIEPUMEHTAJIBHBIX METOJOB OPraHMYeCKONM XUMHUU IS
pelIeHNs] KOHKPETHBIX MCCIIE0BATEIbCKUX 3a/1aY;
—3IKCHEPUMEHTaIbHBIMU METOIaMU MPOBEACHUSI OPraHUUYEeCKUX CUHTE30B.
—OCHOBHBIMHU METOJAMH UJICHTU(PUKALIUU OPTAHUYECKUX COCTUHEHUN
—npueMaMu 00pabOTKU U BbIJIEICHHSI CHHTE3UPOBAHHbBIX BEILIECTB;
3HAHUSIMM ~ OCHOBHBIX  3aKOHOB  OPraHMYecKOM XUMHUM JJIs  COJIepKaTelbHOU
MHTEPIIPETAINH [TOJYyYEHHBIX SKCIIEPUMEHTAIbHBIX PE3YJIbTAaTOB.
3 KpaTkoe coaep:kaHue JUCHUIIMHBI
Pazoen 1. «llpasuna u memoowt pabomul 6 1a60pamopuu OPeaHUYeCcKOU XUMUUY
1.1  IlpaBuna 6e3omacHoil paboThl B 1a00PATOPUU OPraHUYECKON XUMUU
besonacHble npuemsl 1 IpaBuiia paboThl B JIa0OPAaTOPUN OPraHUYECKON XUMUHU.
1.2 Meroas! paboThl B 1a0OpaTOPUU OPTAHUYECKON XUMUU
OO6mue Meronpl paboTel B JlabopaTopuM opraHudyeckoil xumuu. Harpesanue.
Oxnaxnenue. [lepememmuBanue.
1.3  JlaGoparopnas nocyaa, 000opynoBaHue U MTPUOOPHI
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[locyna, naubonee vacro nmpumensiemas B jaboparopuu. Ilpubopel ans ompeneneHus
TeMIieparypsl miasieHus. Becwl. Tepmometp. Potopuslit ucniaputens. Pedpakromerp.

Pazoen 2. «Memoovr uoemnmuguxayuu, ouuCmMKU U GbIOEIEHUS OPSAHUYECKUX
COeOUHeHUl»

1.1 Xpomarorpadus

Unentuduxanuss  OpraHM4ecKMX  BEIIECTB  IOCPEACTBOM  pa3IMYHBIX  BHUJOB
xpomatorpadpuu (TCX, xpomarorpadus Ha Oymare, noHooOMeHHass xpomatorpadus, BOXKX).
[Ipumenenne TCX ans uneHTU(UKALUYA OPraHUYECKUX COEIMHEHUN. AJICOPOEHTHI U AIIIOCHTHI,
ucnionszyembie B TCX. Bwibop amroenta. O0HapyxkeHue BemecTB. OOHapyKeHHE BEIIECTB.
Koaddumment ynepxusanus. Koapbunuent pacnpenenenus. Pabora ¢ kanuisipamu.

1.2 Meto1bl OUMCTKH XKUAKHUX BemecTB. [leperonka

OKcTpakuus, JUIsl W3BJI€YEHMs (BBIIEJICHUS) OPraHMYECKOrO BELIECTBA U3 BOJIBI.
DKCTpakuus C IMOMOIIBIO JENUTENbHONH BOPOHKH. BBICyIIMBaHUE 3KCTPAKTOB OCYHIUTENIEM.
[leperonka. Buabsl mneperoHku ((ppakiuvoHHa, BaKyyMHas, IE€peroHka ¢ MapoM, IpU
aTMoc(epHOM naBieHun). BoicymuBanue xxunkocreil. Ocymurenu. OnpezeneHue TemMnepaTypbl
KUIIEHUs U Kodpduirenta npenomienus. @pakuuonHas neperonka. Padora ¢ punbTpoBaibHON
Oymaroi. OTTOHKa pacTBOPUTEIIS.

1.3 Meroas! 0UMCTKH TBEPABIX BemecTs. [Iepekpucrammsanus

Metopl 0uMCcTKH TBepAbIX BemiecTB. Bosronka (cyOnumanust). Temmneparypa BO3TOHKH
W TeMmIepaTypa IUIaBJIEHHS, BO3roHstomierocst BemectBa. [lpuGop a7  BO3rOHKHM.
[Tepeocaxxnenne. [lepexkpucrammm3zanus. Jtanbl nepekpuctaumzanun. [logdop pactBopuTes.
Hacpiennsiit pacteop. lopsuee ¢unbTpoBanue, BakyymHas ¢uibTpanus. OmnpeneneHue
TeMIlepaTypsbl Iu1aBlieHus. TeMnepaTypa IIaBlIeHHs] CMEIIAaHHOW MPOOKI.

Pazoen 3. « Cunmes opeanuueckux coeouneruil»

3.1 CuHTe3bl

[enn wm 3amauM SKCHEpUMEHTa B OpPraHMYECKOM CHHTe3€. TeopeTHuecKHe OCHOBBI
mporecca. BrwiOop ycnoBuii peakmuu. Pacuer cunTeza. OOmue mnpaBuia MOATOTOBKUA |
npoBesieHUs: cuHTe3a. TexHuka 6e3omacHocTu. [Ipubop nns npoBenenust cunresa. [Iposenenue
onbiTa. KoHTponp 3a xonoM peakuuu. Bbinenenue, ounctka u aHaiu3 npojykra. CHHTE3BI
BEILECTB Pa3IMYHbIX KJIACCOB OpPraHMYecKuX coeAuHeHui. [IpoBereHue s3KcrepUMEHTANIbHBIX
METOJIOB MCCJIE0OBAHUS PEAKIIHIA.

[IpoBenenue peakunii, TPOTEKAONIUX 110 MEXaHU3MAM:

- HYKJ1€0(DUIIbHOTO 3aMEIIEHUs — CUHTE3 IaJIor €HAIKaHOB;

- HYKJIEO(QWIBHOTO MPHUCOCAUHEHHS] — CHHTE3 CJOXKHBIX 3(PUPOB KapOOHOBBIX KHCIIOT,
aMUI0B KapOOHOBBIX KUCJIOT, a30TCOAEPKAILUX aIbJAETUA0B U KETOHOB;

- 2JEeKTPO(UIBLHOIO 3aMELIEHUS B apOMATUYECKOM psAOy — pEeaKUMH HUTPOBAHUSA,
OpoMUpOBaHus, CyJIb(PUPOBAHUS;

- peakuuii TMa30TUPOBAHUS U A30COUETAHUS;

- peaknuil oxucieHusi (cuHTE3 aieroHa, |,4-0eH30XMHOHA, OCH30WHON KHUCIOTHI) H
BOCCTaHOBJICHUSI.

4 O0beM yueOHOI 1 CIUIIIHHBI.

O0bemM TUCUMIIIIMHBI
Buja yueOHo# padoThl Axax. | Acip.
3E
4. 4.

O01mas TpyA10eMKOCTh JUCHMUIIJIMHbI 2 72 54
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA 0,89 32 24
Jlekuuun - - -
[TpaxTnueckue 3anstus (113) - -
Jlaboparopusie pabots! (JIP) 0,89 32 24
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IIpooonscenue mabauyvi

CamocrosiTesibHasi paboTa 1,11 40 30
KoHnTakTHas camocrositenbHas pabota 1171 0,2 0,15
CaMOCTOSTEIbHOE N3YUYEHUE PA3/IE€TI0B AUCHUIIIMHbI ’ 398 | 29,85
By MTOroBOro KOHTPOJIs: 3auér

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIIMHbBI
«JlonmoJIHUTEIbHBbIE IJIaBbI (PUIHKH»

1. Heap AuCHMIVIMHBI — MpHOOpeTeHHe OOYYaloIMMUCA 3HAHUM IO OCHOBHBIM
paznenaM (pU3MKU U YMEHHUIO IPUMEHSTDh UX B IPYTMX €CTECTBEHHOHAYYHBIX AUCHUILIMHAX.

2. B pesyabTaTe u3yyeHUus1 JUCHUILINHBI 00y4AIOLIUIICA J0JI/KEH:

Obnadams CIEYIONUMA KOMIIETEHITUSMA U MHIUKATOPaMHU UX TOCTH)KCHHUS:

IIK-1.1, IIK-1.2, [IK-2.1

3uamo:

- (u3nyeckue OCHOBBI KBAHTOBON (U3MKH; CMbICH (YyHIAaMEHTAIbHBIX (DU3MUECKUX
3aKOHOB, MPHUHILMIIOB U IOCTYJIATOB; UX (DOPMYIUPOBKH M TpPaHUIbl NPUMEHUMOCTH; CBS3b
LIIMPOKOTO Kpyra (uU3MUecKux SABJIECHUN ¢ (QyHIAMEHTAJbHBIMM NPUHLUUIAMU U 3aKOHAMHU
(U3HUKN; OCHOBHBIE METO/Ibl PELICHUS 3a/1a4 110 ONHUCAHUIO (PU3UUECKUX SIBJICHUM.

Ymemu:

- IPUMEHSTHh TEOPETUUYECKUE 3HAHUS U SKCIIEPUMEHTAJIbHBIE METO/Ibl UCCIIEOBAHUS MIPU
pelIeHny NpoQeccHOHANBHBIX 3a/1a4; MPOBOAUTH PACUYETHI, OCYIIECTBIIATh aHAIN3 U Ha OCHOBE
3TOro Jienatb OOOCHOBAHHbBIE BBIBOJbI, AHAIM3UPOBATh PE3YIbTAThl HAOMIONEHUM U
SKCHEPUMEHTOB C IPUMEHEHHUEM OCHOBHBIX 3aKOHOB M MPHUHIMIIOB (U3HUKHU; ONPEIEIAThH
XapakTep (U3NYECKUX IMPOLECCOB MO KOMIUIEKCY AKCHEPUMEHTalIbHOM HH(OpMaLUU IpU
oMoy rpaduKoB, TaOIHIl U YpaBHEHUI; IPEJICTABIATh 00pabOTaHHYIO SKCIIEPUMEHTAIbHYIO U
TEOPETUYECKYI0O HHPOPMALIMIO B YCTHOM U MHUCbMEHHOM (hopMe, B TOM YUCIIE C UCTIOIb30BAHUEM
COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTUI.

Braoemy:

- HaBbIKaMU OOOCHOBaHMSI CBOMX CYXKJIEHUH U BbpIOOpa METOAAa MCCIEAOBAHHUS;
criocobaMu MOMCKa U aHaJu3a HayYHO-TEXHUYECKOH JINTEepaTyphl.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Paszoen 1. Dnemenmul k6anmosou cmamucmuxu.

1.1. DnemMeHThI KBaHTOBOM CTaTUCTHUKU. KBaHTOBas cucTeMa M3 OJMHAKOBBIX YACTHII.
[IpyHIMI TOXIECTBEHHOCTH OJMHAKOBBIX dacTUl. CHMMETpUYHbIE U HECUMMETPUYHbIE
BOJIHOBbIE (DYHKIIMH, OTIMCHIBAIOLIINE COCTOSIHUS TOK/IECTBEHHBIX MUKPOYACTHII.

1.2. bozonst u ¢epmuonsl. Ilpunnun Ilaynu. KsanToBbIE cTaTUCTHYECKHE
pacnpenenenuss boze-Oiinmrteitna nu ®epmu- Jupaka. BpIpokJIeHHBIH 3JIEKTPOHHBIN ra3 B
KpucTauiax (MeTasuibl).

Paszoen 2. Memannvl, Ousnekmpuku u noaynpo8oOHUKU ¢ MOYKU 3PeHUsI 30HHOU Meopuu

2.1. Duepreruueckue 30HbI: craTucTuka Pepmu-/upaka, sneprus depmu. DIEKTPOH B
MEPUOANYECKOM ToJie KpucTauia: 3hexkTuBHas Macca dJIEKTPOHa.

Pa3zoen 3. Dnemenmor puzuxu meépooco mena.

3.1. ®uszuka TBEpHoro tena (DOTT): onpeneneHue, CBA3b C APYTUMH JUCIUTLIMHAMU,
00BEKThI U3Y4EHHUs, KPYT perraeMbix 3a1ad. CBsa3b ¢ Kpucramiorpadpueil, Kpuctaiaopusnkoi u
KPUCTAJUIOXUMHUEH.

3.2. KonnencupoBannoe cocrosiuue. [logxon k onwmcanmio TBEPABIX Ten. CTpykTypa
KpucTtayioB. CummeTpus U GU3NYeCKUe CBOMCTBA KPUCTAILIOB.
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3.3. Tunel KpUCTAJUIMUECKUX CTPYKTYp (0Omiast xapakrepuctuka). IoTHbIE ymakoBKHU:
KyOHuueckas M rekcaroHaibHas (Ha KadyecTBEHHOM YpoBHeE). [loHsTHE O CBEpXIpPOBOAUMOCTH
(KBaHTOBBIE MTPE/ICTABICHHS HA KAUECTBEHHOM YPOBHE).

4. O0beM yueOHOMH THCIHUIINHBI

O0beM IMCUMIINHBI
Buja yueOHo# padoThbl Axan | Acip.
3E
4. 4.
O01mas TpyA0eMKOCTh JUCUMIIJIMHbBI 3 108 81
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHUSA: 0,9 32 24
B TOM 4HcJje B opMe NPAKTHYECKOii OJAT0TOBKH - - -
Jlexinm 0,4 16 12
B TOM 4ucIie B popMe NPaKTUUECKON NOATOTOBKH - - -
ITpaxTuueckue 3anstus (113) 0,4 16 12
B TOM 4ucJie B (popMe NPaKTUYECKOM MOATOTOBKH - - -
Jlaboparopusie pabotsi (JIP) - - -
B TOM 4ucJie B (popMe NPaKTUYECKOU MOATOTOBKH - - -
CamocrosiTesibHasi paboTa 1,1 40 30
KonTakTHas camocrositenbHas padboTa Iy 0,4 0,3
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETIO0B AUCHUIIIIMHbI ’ 39,6 29,7
Bujx koHTpoJs:
JK3aMeH 1 36 27
KoHnTakTHas paboTa — MpoOMeKyTOYHAsI ATTECTAIHs 1 0,4 0,3
IToaroroBka K 3K3aMeHy. 35,6 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH

AHHOTANUA padoyeil MPOrpaMmbl AUCUUIIIMHBI
«AHaIMTHYeCKasi XMMUA U QU3NKO-XUMHYECKHEe MeTOIbl aHAJIM3a B XUMHYECKOM
TEeXHOJIOTHM HAHOMAaTepHaJIoB)»

1 Heap AucHUNIMHBI — TpuoOpeTeHrne OO0yJaIOIMMHKCS 3HAHUH W KOMIICTCHITUH,
HEOOXOUMBIX ISl PeIICHUSI KOHKPETHBIX 33/1a4 XUMHUECKOTO aHaIh3a.

2 B pe3yabTaTe U3y4eHUs THCHUTIHHBI 00YYAIOIIHIACS TOJIKEH:
Obnadams CIeyONUMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX TIOCTHKCHUS:
I1K-2.1; T1IK-2.2; TIK-2.3

3nams:

—  OCHOBHbBIE MOHSTHS, TEPMUHBI, METOJIbl U MPUEMbl KAYECTBEHHOTO U KOJIMYECTBEHHOTO
XMMHUYECKOTO aHaJIN3a;

—  TEOpETHUYECKHE OCHOBBI (U3MKO-XUMUYECKUX METO/I0B aHAJIN3a;

— OpPUHLMIBI  pabOThl  OCHOBHBIX INPUOOPOB, HUCIOJB3YEMBIX JJI  IPOBEACHUSA
KayeCTBEHHOT'O U KOJMYECTBEHHOTO aHAIN3a;
Ymems:

— IMPUMEHATH NPUOOPETEHHBIE MPAKTUYECKUE HABbIKU B MPO(ECCHOHAIBHON AeATEeIbHOCTU
JUISl PEIIEHNs KOHKPETHBIX aHAJTUTHYECKUX 3aa4;

— TMPOBOJIUTH 0OOCHOBAHHBIM BHIOOP METOJAa aHalM3a C y4eTOM Iiesied U ocoOeHHOocTel
JAHHOW MPAKTUYECKOU 3a/1auu;
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— MPOBOJUTH PAcUYCTHl HA OCHOBE IMPOBEICHHBIX UCCIICIOBAHUIA;

—  TPOBOJHUTH METPOJIOTHYCCKYIO OICHKY pPE3yJIbTAaTOB KOJIMYSCTBEHHOIO XHUMHYECKOTO
aHajan3a
Bnaoemw:

— OCHOBaMH METPOJIOTHYCCKOW OIEHKH pPEe3yJIbTaTOB KOJWYCCTBEHHOTO XHUMHUYECKOTO
aHam3a;

— TpHEeMaMH UHTEPIIPETAIMH PE3yIbTAaTOB aHAIM3a HAa OCHOBE KBAJTMMETPHUICCKIX OIICHOK;

— METOJIOJIOTHEH XUMHYECKHX W (U3UKO-XUMHICCKHUX METOJOB aHalu3a, IIHPOKO
HCIIOJIb3YEMBIX B COBPEMEHHOM aHATUTHYECKOH MPaKTHKE

3 Kparkoe coaepxxanue TUCUUIIIMHBI

Paszoen 1. Unentudurkanusi HOHOB 3JIEMEHTOB B pPacTBOpax

1.1 BBeneHue B COBPEMEHHYIO aHATUTHYECKYIO XUMHUIO.

AnanuTryeckas XMMHUS KaK OCHOBA METOJOB HM3YyYEHHS M KOHTPOJS XMMHMUYECKOIO COCTaBa
BEILIECTB B MaT€pHAJIbHOM IIPOU3BOJICTBE, HAYYHBIX HCCIIEJOBAaHUSIX, B KOHTpOJIE OOBEKTOB
OKpyxarolei cpenbl. Buapl aHanuza. DJIeMEHTHbIN, MOJEKYISpHbIN, ()a30BbI M HU30TOIHBIN
aHayn3. KonnuecTBEeHHBIN U KaUECTBEHHBIN aHAIM3 OPraHMYEeCKUX U HEOPTaHUYECKUX BEILECTB.
XuMuyeckue, (QU3NKO-XUMUYECKHE METOJbl aHajlh3a, WX B3aUMOCBS3b, COOTHOLIEHHE H
IIPUMEHEHHE. AHAIUTHYECKUN CUTHAJI KakK HOCHTENIb KadeCTBEHHOM M KOJUYECTBEHHOU
uHpopmanuu 06 oobekre aHanu3za. [locraHoBka aHanuTUYECKOH 3aaun. AJITOPUTM IIPOBEACHUS
aHanu3a: oTOOp cpemHei MpoObl, MOATOTOBKA MPOOBI K aHAIN3Y, U3MEPEHUE AHAIIUTUYECKOTO
CUTHAJIa U €ro METPOJIOTHYECKasl OIIEHKA, pacueT pe3yJIbTaTOB aHAJIW3a M UX HMHTEpIpeTarysl.
[Ipumeps! perieHus 3a1a4 aHATUTUUYECKOTO KOHTPOJS B XMMUYECKOW TEXHOJIOIMM, B aHAJIM3€
00BEKTOB OKpYXkarolien cpebl v Ap. [IoHATHS 0 COBpeMEHHBIX METOJaX 3JIEMEHTHOIO aHau3a:
aTOMHO-3MHCCHOHHBIN aHallu3, aTOMHO-a0COPOIMOHHBIN aHaau3, PEHTIeHO(IYyOpeCUEHTHBIN
aHaJu3.

1.2 Cnenuduka 3a1a4 aHaTUTUUECKONW XUMUH.

OcHOBHBIE TE€PMHUHBI aHAMUTHYECKOW xumuu. OOHapyxkeHue. OmnpesnerneHue. AHaIH3.
AHanuTHYecKue XMMUYECKHE pEeaKIMU KaK OCHOBAa XMMHYECKOro aHajiusza. KauecTBeHHbIE U
KOJIMYECTBEHHbIE aHAJIMTUYECKHE XUMHMUYECKUE peakuuu. TpeOoBaHUs, NPEIbIBISEMbIE K HUM.
Creuun¢urka aHaTUTHYECKUX PpEaKLM, MCIOJb3yeMbIX B aHanu3e. AHanuThueckas (opma u
AQHAINTUYECKUE NPU3HAKU. AHAIWTUYECKHUE pEaKUMM M aHaJuTH4eckue  3(PQeKxTsl.
XapakTepUCTUKA  AQHAJIUTUYECKUX  PEaKIIMA: YYBCTBUTEIBHOCTb,  HM30MPATEIbHOCTH
(cenextuBHOCTH). ['pymmoBble, 00mIMe, YacTHBIE, XapaKTepHble U cleUU(UUECKUEe PEaKIUH.
[1yTy noBbIlIeHUs: N30MPATEIBHOCTH U UyBCTBUTEIBHOCTH AHAJTUTUUECKUX PEaKIUil.

1.3 Xumuueckue paBHOBECHS] B TOMOI'€HHBIX U F€TEPOTEHHBIX CUCTEMAaX, IPUMEHSIEMBIX
B AHAINTHYECKOW XUMUMU.

OcCHOBHbBIE THIIBI pPEAKLMM, MNPUMEHSEMBIX B aHAJIUTUYECKOM XUMHUU (OCAKICHUS,
KHCJIOTHO-OCHOBHbBIE, KOMILJIEKCOOOPa30BaHUsl, OKUCIEHUsI-BOccTaHOBIIeHUS ). COCTOsSIHNE HOHOB
JJIEMEHTOB B pacTBopax.  KOHCTaHTbI ~ paBHOBECHS  AQHAJNUTHUYECKUX  pEaKLU:
TEPMOJIMHAMUYECKHE, KOHIIEHTPAL[MOHHbIE, YCIOBHbIE. DaKTOPhI, BIMSIONIME HA XUMHUYECKOE
paBHOBecHe  (KOMIUIEKCOOOpa3oBaHHWe, oOOpa3oBaHHE  MaJIOPaCTBOPUMBIX  COCIWHEHUH,
W3MEHEHHE CTENEHH OKHCJIEHMSI OIpPENeIsIeMOr0 HOHA, BJIMSHHUE MPUPOABI PACTBOPUTEINS,
MOHHOM CHJIBI, TEMIIEPATYphl, COCTaBa PacTBOPA).

PaBHOBecHs B aHAaNUTHYECKH BaXKHBIX NPOTOJUTHYECKUX cHucTeMax. KoHCTaHThbI
KHCJIOTHOCTH U OCHOBHOCTH. YpaBHEHMsI MaTepuaibHOro Oananca. Beruucnenue pH pactBopos
KHUCJIOT U OCHOBAHMM pa3M4YHOM CHIIbI, CMECe KHCIOT M ocHoBaHMil. BydepHslie pacTBOpHI,
WCIIOJb3yeMbI€ B XMMHYECKOM aHaJIM3e: UX COCTaB, cBoMcTBa (OydepHas eMKOCTh, 001acTh
OydepupoBanus), pacuet pH, npumMeHeHre B aHATUTUYECKON XUMUH.

AHanuTUYECKUE  peakUUh  KOMIUIEKCOOOpa30BaHHSA,  OCaXJEHHUS,  OKHCIICHUS-
BoccTaHoBJeHUs. OOIIMe, CTyleHYaTble U YCIOBHbIE KOHCTAHThl YCTOMYMBOCTH KOMIUIEKCHBIX
coenuHeHuil. lcnonp3oBaHue peakuuii KOMILIEKCOOOpa3oBaHMs B aHAJIMTUYECKON XUMUU
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(oOHapy)keHHEe W KOJUYECTBEHHOE OIpefelieHne, MacKupoBaHHe). Vcrmonap30BaHWe peakiuil
OCAKJCHUS B aHaJIUTUYeCKuX UeasX. KoHCTaHTa paBHOBECHs pPEaKUMM OCaXICHUS-
pacTBopeHust; (GakTOphl, BIMSIOIIME HAa PACTBOPUMOCTh 0CaAKOB. Pacuer ycioBuii ocaxaeHus u
pacTBopeHuss 0caakoB. OKHUCIUTEIbHO-BOCCTAHOBUTENIbHbIE paBHOBecHsa. CTaHIApTHBIA U
peaJIbHbIN OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE TTOTEHIIHAIIBI.

Xumudeckue u PU3nKo-XuMHIeCcKue crocoOsl onpeaenenust pH pactBopoB. PaBHoBecus
AHAIMTUYECKUX PEaKLIUi KOMIUIEKCO0Opa3oBaHus U ynpasiieHne UMH. DakTopsl, BIUSIONINE HA
HaIpaBJICHUE OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX peakuuil. KoHcTanTa paBHOBecus u ee
XUMUKO-aHAJTUTHYECKOE 3HaueHue. PacueT korhHUimeHToB moOOYHBIX peaKIIHil.

1.4. KadecTBeHHbIE M KOJMYECTBEHHbIC AHAIUTUYECKUE DPEAKIMH C OPraHuYeCKUMU
AHAJIMTUYECKUMU peareHTaMU B aHaJIN3€ HEOPraHMYECKUX BEIIECTB.

Opranunyeckue ananutuyeckue pearentsl (OP). Kiaccupukauus OP no tuny peaxuuii ¢
Heoprannueckumu unoHamMu. KowmmiekcooOpasyromme OP ©u cTpoeHHe HX MOJEKYIL:
(GYHKIIMOHANIBHO-aHAJIUTUYECKAasT W aHAJIUTUKO-aKTHBHas  rpynnbl.  OcoOeHHOCTH U
npeumyiiecTBa ucnoiab3oBanus OP, o6mactu npumenenus. JOMOTHUTENBHO: TEOPUS EHCTBHS
KoMmruiekcooOpazyromux OP, yuer monnoro cocrosiuus OP u mertamna. ['mmortesza aHanoruii u
MpaKTUYeCKHe BBIBOJBI W3 Hee. Ilpupona xumuyeckoil cBsizu B komiuiekcax OP ¢ nonamm
METaJJIOB U €€ IMpOsBJIEHUE B LBETHOCTU KomIuiekcoB. Peaknuum OP ¢ xpomodopHbIMU
alieMeHTaMU. VIHTEeHCUBHOCTh OKPAacKd aHATUTUYECKUX (OPM M MHTEHCUBHOCTH HOTJIOLICHHUS.
Hcnonb3oBaHue peakuii OpraHn4eckux peareHToB B (JOTOMETPUUYECKOM aHAJIU3E.

Paszoen 2. KonnyecTBEHHbI XUMUYECKUI aHAIIN3

2.1. IIpuHUMIIBI ¥ 332491 KOJIMYECTBEHHOIO aHAIN3A.

Knaccugukanus MeTog0B KOJMYECTBEHHOTO aHaiu3a. TpeOoBaHusl, NPEIbsIBIsEMbIE K
XMUMHUYECKUM pEaKIusM B KOJMYECTBEHHOM aHajiu3e. JTallbl KOJUYECTBEHHOTO OIpeACTIeHUS.
XapakTepucTuka pe3ylbTaTOB KOJMYECTBEHHOIO XHMHMYECKOro aHamuza. OrmpeneneHue
COJIep’)KaHMs BeLIeCTBA B pacTBope, pacyeTHble ¢Gopmyasl. CrnocoObl MpeacTaBieHUs
pe3ynbTaToB aHaiu3a. TecTbl Ha BBISBICHHE CUCTEMAaTHYECKUX MOrPEUIHOCTEN B pe3ylbTarax
KOJIMYECTBEHHOTO XUMUYECKOro ananu3a. [I[po6ooTdop u mpobomoaroToBka.

2.2. TutpumeTpudecKuil aHanu3. TUIbl peakiyii, HCIOJIb3YEMBIX B TATPUMETPHUH.
TpeOGoBanus, NpeabABIIEMbIE K HUM.

[Mpunuun turpumerpuu. TurtpoBanue u ero ostanbl. ['papuueckoe uzo0OpaxeHHe
npolecca TUTPOBAHMS — KPUBbIE TUTPOBaHUsA, UX BUAbI. CKa4OK Ha KPUBOW TUTPOBAHUS, TOUKA
skBuBaJIeHTHOCTU (T.3.) u xoHeuHas touka TutpoBanus (K.T.T.). IlepBuunble U BTOpHUYHBIE
crannaptbl. [lpuemMbl TUTPUMETPUYECKOTO aHalIM3a: MpsIMOE€ U O00paTHOE TUTPOBAHHE,
KOCBEHHblE MeTOJbl. THIBI peakuui, HCIOIb3yeMbIX B TUTPUMETPHUYECKOM aHAJU3E;
TpeOOBaHUs, IPEIbIBISEMbIE K HUM.

JIOTIOMHUTENBHO: HMHCTPYMEHTalbHble MeToAbl uHAuKamuu T3. [loTeHumomerpuueckoe
tutpoBanue. Meroz I'pana. J[pyrue cnocoObl yCTaHOBJIEHUS! KOHEYHOM TOUKU TUTPOBAHMSL.

2.3. Peaknuum HEUTpaIM3aliy B KOJJMYECTBEHHOM XHMHYECKOM aHAIU3E.

MeToibl  KHUCJIOTHO-OCHOBHOTO — TUTpoBaHHs. CyIIHOCTh MeETOJa KHCJIOTHO-OCHOBHOI'O
TUTpOoBaHUs. KpuBbIe KHCIOTHO-OCHOBHOTO TUTPOBaHHUA. Pacuer u mocTpoeHue TeopeTuuecKux
KPUBBIX TUTPOBAHUS CUJIbHBIX U CJIA0BIX OJJHOOCHOBHBIX MPOTOJIUTOB. DaKTOPHI, BIMAIONINE HA
BEJIMYMHY CKayka Ha KPHUBBIX KHCIOTHO-OCHOBHOrO THUTpoBaHUS. CrocoObl yCTaHOBJIEHUS
KOHEYHOU TOYKU TUTpoBaHUs. KHCIOTHO-OCHOBHBIE MHAMKATOPbI, HHTEPBAI NIEPEX0JIa OKPACKU
UHAMKaTOpa, nokasarenb TurpoBaHus (pT). IlpaBuiio BbIOOpa MHAMKATOpa A KOHKPETHOTO
ciydyas  tuTpoBaHus.  [IpakTuueckoe  NpUMEHEHHE  peaKkUMil  KHUCIOTHO-OCHOBHOTO
B3auMoJieicTBUsA. [loTeHMoMeTpuYeckoe TUTPOBAHUE Ha OCHOBE pEaKUUd KHCIOTHO-
OCHOBHOTO B3auMoieicTBUs. HAMKATOPHBIE NOTPEIIHOCTH U UX OIICHKA.

2.4. AHanuTHYECKUE PEaKLUH KOMILIEKCOOOpa30BaHUs U OCaXACHUS B KOJUYECTBEHHOM
XMUMHYECKOM aHaJIM3e.

Hcnonb3oBaHue KOMIUIEKCOOOpa30BaHUSI B XUMHYECKOM aHanuse. Heopranuueckue u
OpraHu4yecKue JUra”apl. KOMIUIEKCOHBI M MX CBOMCTBA. Y CIIOBHBIE KOHCTAaHThl YCTOWYHMBOCTH
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KOMILJIEKCOHATOB M HUX IPaKTUYECKOE HCIoJib30BaHue. OOOCHOBaHHE BBIOOpA ONTHMATIbHBIX
YCIIOBUM  KOMIUIEKCOHOMETPUYECKOTO THUTPOBaHUA. KpuBbIE KOMILUIEKCOHOMETPUYECKOTO
tuTpoBaHus. DakTOphl, BIUSAIONIME HA BEIMYMHY CKayka HAa KPUBBIX TUTpoBaHHs. CrocoObl
ycranosienuss T.0. u K.T.T. MetannoxpoMHble MHAUKATOPBI, MPUHIUN UX JeiicTBus. Buidop
MHJMKATOpa JJs KOHKPETHOTO ciydasi TUTPOBaHMs. AHAJIUTHYECKHE BO3MOXKHOCTH METOJa
KOMIUIEKCOHOMETPUYECKOTO TUTpOBaHUs. [I[puMeHeHne KOMIUIEKCOHOB B aHAJIMTUYECKOW XUMHUH

B KauecTBe MAaCKUPYIOITUX arcHTOB. [Ipumenenue XUMUYECKUX peakimit
KOMILJIEKCOOOpa3oBaHUs B (POTOMETPUUYECKOM aHAIMU3€, B METOJE KOHIYKTOMETPUYECKOIO
TUTpOBaHUs. Peaknmuum  ocaxJaeHuss B KOJMYECTBEHHOM  XMMHUYECKOM  aHaJu3e.

I'paBumerpuueckuii ananus. Teopermyeckoe 0OOCHOBaHHWE BHIOOpPAa ONTHUMAJIBHBIX YCIOBHI
OCAKJCHHUS KPUCTAIMYECKMX U aMOp¢HBIX ocaakoB. llpuMeHeHHMe XUMHUYECKHX peakuui
OCAKJCHUS B METOJIE€ IOTEHLIMOMETPUYECKOT0 THUTPOBAHUS, B METOJE TypOUIUMETPUH.
Oco0eHHOCTH peakiuidi KOMIUIEKCOOOpa3oBaHus (XeaaTooOpa3oBaHWs) HOHOB METAIJIOB C
OTA. OcagutenbHOE TUTPOBAHUE.

2.5. AHaJIUTUYECKHE pPEaKUUU OKHCICHUSA-BOCCTAHOBJIEHUS B  KOJUYECTBEHHOM
XUMHYECKOM aHaJIM3E.

OKHCAUTENbHO-BOCCTAHOBUTENbHAS peakUuss U  OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIN
noTeHuuan. KOHCTaHTbI paBHOBECHS OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX peakiuil. Bpidop
TUTPAHTA U ONTHUMAJIbHBIX YCIOBHUI TUTpoBaHMs. KpuBble OKHCIUTEIBHO-BOCCTAHOBUTEIHLHOTO
tuTpoBaHus. DakTOPHl, BIMSIONINE HAa BEIMYMHY CKayka Ha KpUBOM TUTpoBaHMs. MHaukarus
KOHEYHOW TOYKM TUTPOBAHUS XUMHYECKUMH U  (PU3MKO-XMMHUYECKMMH  METOJaMH.
[TepmanranaromeTpusi. XapakTepucTuKa METOJA. YcnoBus MPOBENECHHUS
IIepMaHraHaTOMETPHUUECKUX OTpe/esIeHul. Bemectna, onpezenseMble
[epMaHraHaTOMETPUYECKUM MeToJ0M. JlocTomHcTBa M Hemoctatku Mertona. Monomerpus.
XapakTepucTUKa METOJla, YCJIOBUS MPOBEICHHS HOJIOMETPUYECKOTO OIPEICIICHUS BEIIECTB.
JlocrouHcTBa M HejocTaTKu Metoja. [IpumeHeHne peakuuil OKHCIIEHUS-BOCCTAHOBIICHUS B
METO/1€ MOTEHIHOMETPUYECKOTO TUTPOBAHUS.

2.6. MonooOmeHnHas xpomarorpadus B KOJIMUYECTBEHHOM XMMHYECKOM aHAJIM3E.

TpeOoBanusi, mpenbsBIsEMble K peakuusM HOHHOro oOmeHa. M3oTepma HOHHOTrO
oOMeHa. BpiOop onTHUManbHBIX YCJIOBUH HMOHOOOMEHHOTO pasjeieHus BemiecTB. [Ipumenenue
MOHOOOMEHHON XpomaTorpaduu B aHATUTHYECKOW XMMHUU OPraHMYECKUX U HEOPraHWYECKUX
COEJIMHEHU: pa3/ieJIeHHe, OUMCTKA, KOHIICHTPUPOBAHUE U T.[.

Paszoen 3. BBenenue B pU3NKO-XUMUYECKHE (MHCTPYMEHTAJIbHBIE) METO bl aHATIN3a

3.1. DXMA — cocraBHast 4aCTb COBPEMEHHON aHAIUTHYECKON XUMHUH.

Knaccudukanus Gpu3nko-XxMMUYECKUX METOJOB aHaan3a. AHAIMTHYECKHUN CHTHAI Kak
uHpopmaTtuBHass (QyHKLHMS COCTaBa BEIIECTBA W €ro KojuyecTBa. lIpumepbl aHaIUTHYECKUX
CUTrHaJIOB U nX u3Mmepenuii B DXMA.

3.2. MeTposorn4eckue OCHOBBI aHATUTUYECKUX METOOB.

OCHOBHbBIE AHATUTUKO-METPOJIOTUUYECKHE XapaKTEPUCTHUKU METOJ0B M PE3yJIbTaToOB
aHaJin3a, CrocoObl MX OLIEHKH: TNpenesl OOHapyXeHHs, KOAIPQPHUIUEHT YyBCTBUTEIBHOCTH,
HIOKHSIE M BEpXHSS TpaHUlA JMana3oHa OIpelesieMblX COJEpKaHUM, CEJIEeKTUBHOCTD,
MPELU3UOHHOCTh B  YCIIOBUSX CXOJAUMOCTH (TIOBTOPSIEMOCTH) U  BOCHPOU3BOAMMOCTH,
MPaBUIIBHOCTB, 3KcnpeccHocTh. O6006mennsle ceenenus o FOCT P UCO 5725 (2002).

3.3. Obmuas XapakTepHucTKa CIEKTPAJIbHBIX, ANEKTPOXUMUYECKUX U
xpomaTtorpauueckux  MeTojoB  aHanu3a.  [IpencraBienne o0 (POTOMETPUUECKHUX,
MOTEIIMOMETPUUECKUX METOAAX aHAJIM3a U HOHHOOOMEHHOM XpoMaTorpaduu.
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4 O0beM yueOHOM T CHUILTHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThbl Axan | Acip.
3E
4. 4.
OO0uasi TPyA0eMKOCTh AU CHUILIMHBI 4 144 108
KonTakTHasi paboTa — ayANTOPHBIE 3aHATHUS: 1,79 64,4 48,3
Jlexinm 0,45 16 12
[TpaxTuueckue 3anstus (113) - - -
Jlaboparopusie padoTs! (JIP) 1,34 48.4 36,3
CamocrosiTeJibHast padoTa 2,21 79,6 59,7
KonTtakTHas camocrositenbHas padboTa
2,21
CaMOCTOSATETPHOE N3YUYCHUE PA3/ICTIOB JUCITUTIIHNHBI 79,6 59,7
Buja nToroBoro KOHTpoJIs: 3ader c onleHKOM

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«DU3MKA KOHACHCUPOBAHHOI'0 COCTOSIHUSI»

1 Heap nMcuuMmiMHbl — IpUOOpETEHUE CTYAEHTaMU 3HAHMN MO OCHOBHBIM pa3jeiam
(GU3MKY 1 YMEHUIO IPUMEHSATh UX B IPYTHX €CTECTBEHHOHAYYHBIX JIUCHUIUIMHAX.

2 B pe3yJsbTare U3y4eHHs] AMCHUILIMHBI 00YYAOLIMIACS JOJI5KEH::

Obnadams CIeyONUMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX TIOCTHKCHUS:

IIK-1.2, IIK-1.3.

Buame:

- (usnueckue  OCHOBbI  (PU3MKM  KOHJCHCHPOBAHHOTO  COCTOSIHHS;  CMBICH
dbyHIaMEHTANBHBIX (PU3NYECKUX 3aKOHOB, MPUHIIMIIOB W TOCTYJIaTOB; MX (POPMYIHPOBKU U
TPAHUIIBI TPUMEHUMOCTH; CBS3b IMIMPOKOTO Kpyra (PU3nYecKux sSBICHUM ¢ (yHIaMEHTAITHHBIMHU
MPUHIUAIIAMA W 3aKOHaMH (U3WKH; OCHOBHBIE METOJBl PEIICHHS 3a7ad 10 OIHCAHUIO
(bu3NYeCKuX SBICHUH.

Ymems:

- IPUMEHSTH TEOPETUUYECCKUE 3HAHUS U IKCIIEPUMEHTAIBHBIC METOIbI UCCIICIOBAHMS TIPH
perieHun MpoeCCHOHANTBHBIX 3a7a4; TPOBOJUTH PACUETHI, OCYIIECTBIATh AaHAIM3 U HA OCHOBE
39TOTO Jenarh OOOCHOBAaHHBIE BBIBOJBI, AHATU3UPOBATH pE3ylIbTaThl HAOMIONEHUA |
OKCIIEPUMEHTOB C TPUMEHEHHEM OCHOBHBIX 3aKOHOB M TPUHIUINOB (PU3UKHU; ONPEACIAThH
xapakTep (U3NYECKUX TMPOIECCOB MO KOMIUIEKCY JKCHEPUMEHTaIbHONW WHMOpMAIUU MpH
oMoy rpauKoB, TAOIHIl U YPaBHEHUN; IPEJICTABIATh 00pabOTAHHYIO SKCIIEPUMEHTAIbHYIO U
TEOPETUYECKYIO MH(OPMAILIUIO B YCTHON U MUCBMEHHOU (pOopMe, B TOM YHCIIE C UCTIOIb30BAHUEM
COBPEMEHHBIX KOMITHIOTEPHBIX TEXHOJIOTUH.

Braoemw:

- HaBbIKaMH OOOCHOBaHMSI CBOMX CYXJIEHUH U BbpIOOpa METOAAa MCCIEAOBAHNUS;
croco0aMH MOMCKa M aHalIM3a HAyYHO-TEeXHUYECKON JTUTEPATYPHI.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Paszoen 1. Dnemenmovi K6aHMoOBOU CMAMUCTUKL.

1.1. DneMeHTHl KBAaHTOBOIM CTaTUCTUKH. KBaHTOBas cucTeMa W3 OJMHAKOBBIX YaCTHII.
[IpuHUHUI TOXIIECTBEHHOCTH OJMHAKOBBIX dYacTuil. CHMMETpPHYHBIE M HECHUMMETPHUYHBIE
BOJTHOBBI€ (DYHKITUH, OTIMCHIBAIOIINE COCTOSTHUS TOXKIECTBEHHBIX MUKPOYACTHII.
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1.2. bozonst u ¢epmuonsbl. Ilpunnun Ilaynu. KsanTOoBbIE cTaTUCTHYECKHE
pacnpenenenusi boze-OiinmrTeitna nu ®epmu- Jlupaka. BpIpoxIeHHBIH 3JIEKTPOHHBIM ra3 B
KpucTamuiax (MeTasuibl).

Pazoen 2. Memannwi, Ousnekmpuxu u norynpo8oOHUKU ¢ MOYKU 3PEHUS 30HHOU MeopuU

2.1. Duepreruueckue 30HbI: craTucThka Pepmu-Jlupaka, sHeprus depmu. DIEKTPOH B
MEPUOANYECKOM ToJie KpucTauia: 3 pexTuBHas Macca JIEeKTpOHa.

Pazoen 3. @uzuxa meépooco mena.

3.1. ®usuka TBEpHoro tena (OTT): onmpenenenue, CBsA3b C APYrUMH AUCITUTUIMHAMM,
00BEKThI U3Y4EHHUs, KPYT perraeMbix 3a1ad. CBs3b ¢ Kpucramiorpapueil, Kpuctaiaopusnkoi u
KPUCTAJUIOXUMHUEH.

3.2. KonnencupoBanHoe coctosiuue. [loaxon k onumcanuto TBEpAbBIX Tei. CTpykTypa
KpucTtayioB. CummeTpus U GU3NYECKUE CBOMCTBA KPUCTAILIOB.

3.3. Tunsl KpUCTAJUIMUECKUX CTPYKTYp (00mias xapakrepuctuka). [IoOTHbIE ymakoOBKHU:
KyOHuueckas M rekcaroHaiabHas (Ha KadyecTBEHHOM YpoBHE). [loHsTHE O CBEpXIpPOBOAUMOCTH
(KBaHTOBBIE IIPE/ICTABICHUS HA KAUECTBEHHOM YPOBHE).

4 O0beM yueOHOI TN CHUIIUHBI:

O0beM IMCUMIINHBI
Bua yueOHo# padoThbl Axax | Actp.
3E
4. 4.

OO0uiasi TPy10€eMKOCTb AU CIIUNIJIMHBI 5 180 135
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 2,2 80 60
B TOM 4YucJjie B popMe MPaKTHYECKO MOATOTOBKH - - -
Jlexinm 0,9 32 24
B TOM 4HcJye B (PoOpMe MPAKTHIECKOM MOITOTOBKH - - -
[TpakTnueckue 3anstus (113) 0,9 32 24
B TOM 4HcJe B (POpMeE MPAKTHUECKOM MOITOTOBKH - - -
Jlaboparopusie padboTs! (JIP) 0,4 16 12
B TOM 4HcJje B (hopMe MPaKTHIECKOH MOITOTOBKH - - -
CamocrosiTesbHasi paboTa 2,8 100 75
KoHTakTHas camocrosiTesnibHas paboTa 28 0,4 0,3
CaMOCTOSATENbHOE N3YUYEHHUE Pa3/IeiOB IUCHUIIIMHbI ’ 99,6 74,7
Buja koHTpoOJIs:
JK3aMeH - - -
KonTakTHas paboTa — mpoMeXyTo4Hast aTTeCTaIus - -
IToaroToBka K SK3aMeHYy. i - -
Buja nToroBoro KOHTpoJIsi: 3ader c onleHKOM

AHHOTANUA pado4yeil NPOrpaMMbl AUCUUIIMHbBI
«JIabopaTopHbie padoThI 110 (PU3UYECKOI XMMUID

1. eap AMCHMIUVIMHBI — PACKPBITH CMBICI OCHOBHBIX 3aKOHOB, YIPABJISIONINX XOJIOM
XAMUYECKOTO Tpolecca, MoKa3arh 00JacTH MPHIOKEHHS STHX 3aKOHOB M HAyYHTh CTYICHTA
IPaMOTHO MTPUMEHSTH UX MPH PEIICHHH KOHKPETHBIX TEOPETHUECKUX U MPAKTHIECKUX 3a]1ad.

2. B pe3yabTaTe H3yyeHUs AUCHUILIMHBI 00YYAIOMIMIiCS T0JIKEH:

Obaaoams CleNyOIMMUA KOMIIETEHIUSAMU M MHAUKaTopaMu ux jpoctikeHus: [MK-2.1;
[1K-2.2; [IK-2.3.
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3nams:

— MPUHIUIBI pabOTHI U CXEMBbI UCII0JIb3YEMBIX U3MEPHUTENBHBIX YCTAHOBOK;

— BO3MOXKHOCTH METOJIOB CIIEKTPOXMMHUHU Uil TPOBEACHUS KaueCTBEHHOIO U
KOJIMYECTBEHHOI0 aHaIM3a XUMHUYECKUX CHCTEM, OINpPENENICHUS TEPMOJUHAMUYECKUX CBOMCTB
XUMHUYECKUX BEIIECTB;

— KOHJIYKTOMETPHUYECKHMM W TMOTEHIHMOMETPUYECKUH  METOAbl  HAaXOXKICHHS
TEPMOJIMHAMUYECKUX  XapaKTEPUCTUK DJIEKTPOJUTOB (AKTUBHOCTEM U K03 (ULIMEHTOB
aKTUBHOCTH, KOHCTAHTBI AUCCOLUAIINH, TEPMOJMHAMUYECKUX XapaKTEPUCTUK PEAKIIIH);

— (QU3UKO-XMMHUYECKHE METO/Ibl UCCIIEI0BAaHUS U aHaJIn3a (a30BbIX PAaBHOBECUN B OJTHO-
1 MHOTOKOMIIOHEHTHBIX CUCTEMaX, IyTU MOCTPOCHUSI (Pa30BBIX AUArPAMM COCTOSHUS;

— OJKCIIEPUMEHTAJIbHbIE METOJIbl M3YyYCHHsS] KMHETUKH XHMHUYECKUX pPEaKLMi, CriocoObl
OIpeeNeHUs] KOHCTAHT CKOPOCTEN U MOPSAIKA XUMUYECKUX PEAKIUH.

— KQJIOPUMETPUYECKHE METOJbl OIpENeiIeHUs] TEIJIOEMKOCTH, TEIJIOBbIX 3((EeKTOB U
IPYTUX TEPMOXUMHUYECKUX CBOWCTB M3y4aeMbIX OOBEKTOB.

Ymemo:

— MPUMEHATh TEOPETHUYECKHUE 3HAHMUSI M SKCIIEPUMEHTAIIbHbIE METOJbl HCCIIETOBAHUS
¢bu3nyecKoi XMMHUHU IPU PelIeHUuH NpopecCUOHATIbHBIX 3a/1a4;

— cdopmynupoBaTh MpodieMy W O0OOCHOBATh BBIOOP AKCIIEPUMEHTAIBLHOTO METOJIa
UCCIIEIOBaHUS, IOCTABUTH LIEJIU U 33Ja4d U HAMETUTh IIyTH UX JOCTUKEHHUS;

— MPOBECTH MaTeMaTU4YeCKyl0 0OpabOTKy JKCHEPUMEHTAJIbHBIX MJaHHBIX Ha 0a3e
TEOPETUYECKUX 3HAHUM 110 PU3NUECKON XUMHH;

— MpEeACTaBIATh JIJaHHBIE JIaOOPATOPHOTO HUCCIIEOBaHUS B rpaduueckodt popme u Ha
OCHOBE TIOJyYEHHBIX 3aBUCUMOCTEH OINpEAENsATh COOTBETCTBYIOUIME TEPMOJMHAMUYECKHE U
KMHETUYECKUE XapaKTEPUCTUKNA XUMHUECKON CUCTEMbI U XUMUYECKOTO MPOLIecca;

— MPOBOJUTH AHAIU3 U KPUTUYECKU OLEHUBATh IIOJYYEHHbIE HKCIEPUMEHTAIbHbIC
JaHHbIE, 00001IaTh U JesiaTh 000CHOBAHHBIE BHIBO/IBI Ha 0a3€ MPOBEIEHHBIX OIBITOB.

Braoemy:

— KOMILIEKCOM COBPEMEHHBIX JKCHEPUMEHTAJIbHBIX METOJIOB (PU3UYECKON XUMUU IS
pelIeHNs] KOHKPETHBIX MCCIIE0BATEIbCKUX 3a/1aY;

— OKCIIEPUMEHTAJIbHBIMH  METOJIaMU  HCCJEOBAaHUS  COCTOSIHUSL ~ XHMHYECKOTO
paBHOBECHS M KHHETHUKU XUMUYECKOTO TMpoliecca.

— npuemMamMu O00paOOTKM IMOJIYYEHHBIX OMNBITHBIX JaHHBIX JUISL BBIABJICHUA U
YCTAaHOBJIEHUSI B3aMMOCBS3€M MEXIy TEpPMOJMHAMMUYECKUMU CBONCTBAMH M (PU3UUECKHUMU
napaMeTpamu mnpolriecca;

— 3HAHUSMU OCHOBHBIX 3aKOHOB (U3MYECKOM XUMHUU Uil COJEpKaTeNIbHOMN
MHTEPIPETAINH [TOJYyYE€HHBIX IKCIEPUMEHTAJIbHBIX PE3YJIbTAaTOB.

3. Kpartkoe cogep:xaHue JUCHMILIHHbBI

[IpuMenenne MeETOMOB  (UBUKO-XMMHUYECKOTO HWCCIEAOBAaHUS JJIA  ONpEHeICHUs
TEPMOJUHAMUYCCKUX U KHHETUYCCKUX XAPAKTCPUCTUK XUMHUYCCKUX CUCTCM.

CrnekTpoxuMH4yecKue MeToAbl HcciaeaoBaHusi. KadecTBeHHBIN aHaNM3 BeEUIECTBA
(ompeneneHre MEXBAIACPHBIX PACCTOSHUM, MOMEHTOB HWHEpPUMU MOJeKkyn). OmnpeneneHue
KOJIMYCCTBCHHBIX XapPAaKTCPUCTHK (CTel'IeHI/I auccomuanmmu W KOHCTAHTBI AU CCOLMAIINU
AJIEKTPOJIUTOB, TEINIOEMKOCTHU BEIIECTBA).
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3ﬂeKTp0XI/IMI/I‘IeCKI/Ie METOAbI MUCCJICA0OBaAHUA. KOH)IyKTOMeTpI/Iﬂ. OnpeﬂeneHI/Ie
KOHCTAHThI AUCCOIIMalInu ciraboro QJICKTpOJMUTa, CTCICHUW OWCCOLMAlNU, BHGKTqueCKOﬁ
IMpOBOANMOCTHU npu 6GCKOH€'~IHOM p336aBJ'I€HI/II/I KOHOYKTOMCTPHUYCCKHUM METOJIO0M.
IHorenunomerpus. OnpeneneHne TEPMOJUHAMUYECKUX XapAKTEPUCTUK XUMHUYECKOW peakiuu
(AH®  AG® AS° dEO/dT

), TemmneparypHoro koa¢pduuuenta SAC ( ), cranpaptaoit J/1C

(E®), u3ydeHne BIMAHUA 106aBOK Ha IIOTEHIIAI YIEKTPOJIA.

da3oBoe paBHOBecHEe B OJHOKOMIIOHEHTHBIX cHcTeMaX. PHU3HMKO-XMMHUYECKHH
aHaau3. M3ydeHne 3aBHCHMOCTH CBOMCTB CHCTEMBI OT €€ cocraBa. KpuBble OXJIaXKIEHUS.
Omnpenenenue cocraBa 3BTEKTHYECKOW cMmecH. llocTpoeHue nuarpamMMm KUIEHHS W JUarpaMm
IUIaBKOCTH JUIs OMHApHBIX cucrteM. OrpaHuuyeHHass PacTBOPUMOCTb B TPEXKOMIIOHEHTHBIX
CUCTEMAX.

Xumuyeckoe paBHoOBecue. OmpeesieHHe KOHCTaHThl XMMHUYECKOI'O pPaBHOBECHUS U
TEIIOBOTO AP peKTa XMMUUECKON peaKklMK Ha IPUMEpe peakluil pa3noKeHUsl.

Tepmoxumus. Kajopumerpus. Omnpenenenue TEINIOEMKOCTHU BEILECTB
KAJIOPUMETPUIECKUM METOJOM.

4. O0beM yueOHOM THCUMIITHHBI

Bun yuebnoit paboTsl 3E Axan. 4. AcTp. u.

OO6mmast TpyA0€MKOCTh TUCITUTUTHHBI 3,0 108 81
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHUSA 0,89 32 24
Jlexnnn - - -
[IpaxTuueckue 3anstus (113) - - -
Jla6opaTopubie paboTs (JIP) 0,89 32 24
CamocrosiTesibHast paboTa 2,22 76 57
[ToaroroBka k 1a60paTOpHBIM paboTam 39,8 56,86
KonrtakTHas camocTosiTenbHas pabota 2,22 0,2 0,15

CaMOCTOSITEIIFHOE HU3YUCHHUC pa3aCiIoB NJUCHUILIIMHBI -

Buabl koHTpOJIS:

3ayer + + +

Buja urorosoro KOHTPOJIsA: 3avder

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«IIpoueccsl U anMapaTbl XUMHYECKOU TEXHOIOT I

1. Heap AMCHUILUIMHBI - BMECTE C IUCHHUIUIMHAMH OOIIEH XMMHUYECKOW TEXHOJIOTHH,
XUMUYECKUMH TIPOIlECCAaMH W peaKTopaMd H  JAPYTHUMH, CBs3aTh OOIICHAYYHYI0 W
OOIIEUH)KEHEPHYIO TOATOTOBKY XHWMHMKOB-TEXHOJIOTOB, YTO HEOOXOJAMMO TIPH MOATOTOBKE
0akajmaBpOB MO JaHHOMY HAIIPaBIEHUIO JUISI HAYYHO-UCCIIEIOBATEIBCKOM M TMPAKTHYECKOU
paboThl Ha IPENNPUATUSIX.

2. B pe3yabTaTe H3y4eHUs TMCUUILUIUHBI 00yYaIOIMIACSH JOJI2KEeH:

Ob6naaath ciaenyrOMUMI KOMIIETEHIUAMU U UHIUKATOPaMH UX JTOCTHKEHUS:
[1K-4.1; I1K-4.2; [1K-4.3
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3namo:

— OCHOBBI TEOPHUHM TEPEHOCA HMITYJIbCA, TEIJa W MAaCChl; MPUHIUIBI (HU3UIECKOTO
MOJISTUPOBAHUS TPOIIECCOB; OCHOBHBIC YPABHEHHMS JBWKCHHS >KUIKOCTEH; OCHOBBI TEOPHH
TeIUIoNepeiad; OCHOBBI TEOPUHU Maccolepeadyd B CUCTEMaxX CO CBOOOJHON M HEMOABMKHOMN
rpaHuIed pasnena (as3; THUIOBBIE MPOIECCH XUMHUYECKOW TEXHOJIOTHMH, COOTBETCTBYIOIIHE
anmapaThl U METObI X pacyeTa;

— METOJIBl TIOCTPOEHHUS HOMIUPUYCCKUX M TEOPETUUYECKUX MOJCICH  XUMHUKO-
TEXHOJIOTHYECKHX IIPOLIECCOB.

Ymemo:

— OMNpEeNeNsITh XapakTep IABMIKEHUS >KUIKOCTEH M Ta30B; OCHOBHBIC XapaKTEPHUCTHKHU
MPOIIECCOB TEIJIO- M MAaCCOTepelad; PacCCUUTHIBATh MMapaMeTphl U BHIOMPATH ammapaTrypy Ajs
KOHKPETHOTO TEXHOJIOIMYECKOIo Mpolecca;

— pacCUuThIBaTh OCHOBHBIE XapAKTEPUCTHUKUA XUMHKO-TEXHOJOTHYECKOTO Tpoliecca,
BBIOMPATh PALIMOHAIIBHYIO CXEMY.

Bnaoemp:

— METOJIaMH TEXHOJIOTUYECKHX PACUETOB OTMACIBHBIX Y3JIOB M ACTAICH XUMHUYECKOTO
000pyI0BaHMUS;

— HaBBIKaMHM MMPOCKTUPOBAHUS TUIIOBBIX aIMapaTOB XUMHUUECKOW MPOMBIIIICHHOCTH;

— METOJIaMH OTPEIEICHUS PalMOHATBHBIX TEXHOJOTHYECKUX PEXKUMOB pabOTHI
000pyI0BaHUS.

3. Kpartkoe cogep:xaHue JUCUMILIHHbI.

Paznen 1. 'uapoaunaMuyeckue mpouecchl U annapaTbl XUMUYECKOH TeXHOJIOTHM.
1.1. Beenenne B qucrmminHy. OCHOBHBIE IOHATHUS U ONIPEICICHHUS.

[Ipenmer  mucuumuubl  «IIpomeccsl M anmaparbl  XUMHAYECKOW — TEXHOJIOTHUW».
Knaccudukanus mpomeccoB. HempepeiBHBIE W NEpHOAUYECKHE,  CTAllMOHAPHBIE U
HECTaI[MOHAPHbIE ITPOLIECCHI.

OcHOBHBIE 3aKOHOMEPHOCTH TIPOLIECCOB M OOIIME TPHHIMIBI pacueTa anmapaTroB
XUMHUYECKON TEXHOJIOTHH.

Kunkoctn m razel. Knaccuduxamus sxkuakocteil. WneanpHas sxuakocts. KanenpHbie U
ynpyrue Kuakoctd. Cuiibl, JOEHCTBYIONIME B IKUIKOCTH: MAaCCOBBIE W TOBEPXHOCTHHIC.
Hamnpsbkenust B )KMIKOCTSIX U Ta3ax (TaHT€HIUAIbHBIE U HOpMalibHbIE). CBOMCTBA KUAKOCTEH.

Monens HenpepbIBHOI cpeabl. [lonaTue ¢puznyeckoro 3geMeHTapHOro oObeMa.

1.2. OCHOBBI TEOPUH MEPEHOCA.

OcCHOBBI TEOpHUU SIBJICHUW TEPEHOCA: aHAIM3 MEXaHU3MOB, MOJCIUPOBAHUSA U Pa3pabOTKU
0000IIEHHBIX METOJ/IOB pacyeTa TUAPOMEXaHUYECKUX, TETUIOBBIX U MAaCCOOOMEHHBIX MPOIIECCOB
n anmnaparoB. (DEHOMEHOJOrMYECKHE 3aKOHbl IIepeHOCa HMIYJIbCa, MacChbl M JHEPIHH.
MonekynsapHblii YW KOHBEKTHBHBIM miepeHoc. OOmme 3aKOHOMEPHOCTH THIAPOIAHAMUKH,
TeIvionepeayd M Macconepenayd. B3auMocBs3p 3THX MPOIECCOB B  MPOMBIIUIEHHOMN
anmapatype. Posb siBJeHHI epeHoca Mpu XUMUYECKHUX MTPEBPAIICHUSX.

MarepuanbpHbie U SHEPTETHUECKHUE (TETUIOBBIE) OaTaHChl; ONMPEICICHHE MAaCCOBBIX TTOTOKOB
U DHEPreTUYECKUX 3aTpaT. YCJIOBMSI pPaBHOBECHUS W OIpEAEICHHE HaIlpaBJICHUS IPOLECCOB
nepeHoca. OOl BUJ ypaBHEHHI CKOPOCTH IMPOIECCOB; NBIKYIIHE CHIIBI U KHHETUYECKHE
k03¢ duLueHTsl. JIMMUTUPYIOLTUE CTAIUU.

1.3. 'mapocraTuka.

Hudbdepenunansupie  ypaBHEHUs paBHOBecus Oiiepa. [lokosimasics KUIKOCTh IO
neiictBueM cuiibl TspkecTn. OCHOBHOE ypaBHEHHE THAPOCTATUKH. [IpakThueckue MpuiIoKeHHs
OCHOBHOTO YpPaBHEHUS TUIPOCTATHKH.

1.4. 'uapoauHamMuka.

baanc cwi mpy IBMKEHHUH BSI3KOM HEC)KMMAEMOM KUAKOCTH. Y PAaBHEHUE HEPa3phIBHOCTH
(crutomrHOCTH) TTOTOKA. YpaBHeHne HaBre-CTokca u ero Gu3udecKuii CMBICI.

[Togo6Hoe mnpeoOpazoBanue ypaBHeHUs HaBbe-Ctokca. be3pazmepHble nepeMeHHbIE -
KpUTEpUU TUAPOJAUHAMUYECKOro noaodus (Diinepa, Pelinonbiaca, @pyna, rOMOXpPOHHOCTH), UX
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¢busznyeckuil CMbICI; NapaMeTpuueckue Kputepuu. KpurepuanbHoe ypaBHEHHE JBHXKEHUS
BSI3KOW KHUJIKOCTH.

VYpaBHeHHe [JBUKEHUS Oiiepa. OHEpreTHueckuil OallaHC CTAallMIOHAPHOIO JBHKECHHS
HJCANBbHON XUIKOCTU. YpaBHEHHE DbepHymnu s uACabHOW M peanbHOM xkuakoctu. Ero
MIPaKTUYECKUE TNPUIOKEHUs (ucTeueHue >xuakoctei, Tpyoka [luro-Ilpanarns). IlpuHiunsl
U3MEpEHUsi CKOpocTel M pacxoJOB  KHMIKOCTH  JPOCCENIbHBIMM  Ipubopamu U
IIHEBMOMETpUYeCKUMHU TpyOkamu. OmpesiesieHue pacxoJl0B MpPU HUCTEUEHUU KUIKOCTEH udepes
OTBEPCTHS WM HACAJIKH.

['unponuHamMuyeckue pexxuMbl ABMKEHUS KUAKOCTEN: TaMUHAPHBIA U TYpOYJIEHTHBIMH.

Uucno PeitHonpAaca M ero KpUTHYECKHE 3HAYeHMs. MeXaHM3Mbl JIAMUHApHOTO U
TypOynenTHoro teueHuil. [lonstue TypOynentHoctu. IIpeacraBieHuss o ruApOAMHAMUYECKOM
MOTPAaHUYHOM CJIO€ NPU TEUEHUH 10 TpyOaM U KaHajlaM U IpU 0OTEKaHUH Tel.

Pacuer numamerpa TpyOOmpOBOJOB W almaparoB; BHIOOP CKOPOCTEM TMOTOKOB U
ONTHUMAJIBHOTO JMAMETPa TPYOOTIPOBOIOB.

Pacnipenenenne ckopocreld mo paauycy TpyObl MOCTOSIHHOTO CEUYEHHUS TPH JAMHUHAPHOM
CTallMOHAPHOM TEUEHUHU.

Teuenue B TpyOax u kaHanmax. Omnpeaensiouiuil MomepedyHblii pasMep MOTOKa B KaHAIax
IIPOM3BOJILHOM (POPMBI: THIPaBIMUYECKUN PalnyC, SKBUBAJICHTHBIA AUAMETP.

I'mppaBinueckoe CONPOTHBIIEHHE INPU TEYEHUM JKMIKOCTEM M raszos. Pacder moreps Ha
Tpenue (ypaBHeHue [lapcu-Beiicbaxa) m Ha wmecTHble compoTuBiieHHus. COOTHOLICHUS U
HOMOTpPaMMBI Il pacueta KOIPQPUIMEHTa TpPEeHHs. 3aBUCUMOCTA MEXKAY pacxoJoM |
nepernagoM jaBiaeHus. Pacuer Hamopa s HepeMelIeHHs] JKUIKOCTEH 4Yepe3 CUCTEMY
TpyOOIIPOBOJIOB U AIIapaToB.

1.5. Ilepemenienne sKUAKOCTEM.

[lepemenienue KHUIKOCTEH C TNOMOIIbIO MalllMH, HOBBIIAKOMIMX JaBieHue. OObeMHbIE
(mopIIHEBbIE, POTAIMOHHBIE U JIp.) U JUHAMHUYECKUEe (LIEHTPOOEKHbIE, OCEBbIE U JIp.) HACOCHI.
OcHoBHbIE TapaMeTpbl pabOThl THUIAPABIMYECKHMX MAIIMH: IPOU3BOJUTENBHOCTh, HAIOD,
mortHocTh, KIIJI.

Pacuer nanopa u moTpebasieMol MOIIHOCTH; MOM0Op ABUTATeNs K Hacocy. OmpeneneHue
JOTYCTUMOM BBICOTHI BCAChIBaHUS. SIBJIEHNE KaBUTALIUU U €r0 IPEJOTBpAICHHE.

OcoOeHHOCTH pabOThI, COMOCTABJIEHNE U 00JIACTU IPUMEHEHHS] OCHOBHBIX TUIIOB HACOCOB -
LEHTPOOEKHBIX, MOPIIHEBBIX (IUIyH)XKEepHBIX) U ap. CBsa3p Hamopa, Momuoctu u KIIJ ¢
MIPOU3BOIUTEIBLHOCTBIO (XapaKTEPUCTUKUA HAcocoB). PaboTa HAcOCOB Ha Ce€Th W HMX BBIOOD;
peryinupoBaHue MPOU3BOAUTEIHLHOCTH.

Paspnen 2. TenioBbie npoueccsl M annaparbl XUMHUYECKOH TEXHOJIOTHH.
2.1. OCHOBHbIE MOHATHUS U ONPEEICHUS B TEIJIONEpeIaye.

OcCHOBHBIE TEIJIOBBIE MPOLECCHl B XUMHUYECKON TEXHOJIOTUHU: HarpeBaHUE U OXJIaKIEHUE,
KOHJICHCAIIMSI IAPOB U MCHIAPEHUE KUIKOCTEH.

CranuoHapHbIii U HECTAlMOHAPHBIM MEPEHOC TEIUIOTHl. TemmepaTypHOe MoJe, PaJueHT
TEeMIIepaTypbl U TEIUIOBOI MOTOK; TEIUIONEepe aya U TerooTada. TemnepaTyponpoBOIHOCTb —
TEIJIONHEPLIMOHHBIE CBOMCTBA CPE/Ibl.

2.2. Ilepenoc sHepruu B GopMe TEMIOThI.

TennoBoi#l OanaHC Kak YacTHBIM ciydail ’HepreThyeckoro Oamanca. OmpeneneHue TEruIoBOM
Harpy3ku anmnapara Npd H3MEHEHMH U 0e3 HM3MEHEHHMsl arperaTHoro coctosHus. Pacxon
TEIJIOHOCHUTEIIEH.

JuddepenunanbHoe ypaBHEHUE MIEPEHOCA SHEPTUU B (OpPME TEIIOThI, ypaBHEeHUE Dyphe-
Kupxroda u TenaonpoBoJHOCTH.

CranuoHapHbI MepeHOC TEIJIOTHl Yepe3 IUIOCKUE M LWIMHIApUUYeckue creHku. CoueraHue
MEXaHHU3MOB MEPEHOCA TEIUIOTHI (TEMIONPOBOIHOCTH, KOHBEKLIUU, U3ITYUCHHUS).

KonBekTuBHBIN niepeHoc TemoTsl. bespazMepHbie nepemenHbie — uncia Hyccenpra, [lekine,
[Ipannrns, ['pacroda, @ypne. Pacuer korpGuIMEHTOB TEMIOOTHAYM MPU BBIHYKICHHOW M
€CTECTBEHHOM KOHBEKITHM.
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TemnooOMeH npu H3MEHEHHM arperatHoro cocrosHus. KonpgeHcauus napos. dopmyna
Hyccenpra. TennooOMeH npu KuneHuu.

PannanTHblll  TemonepeHoc. B3aumHoe wu3nydeHume Ten. PaauMaHTHO-KOHBEKTHBHBIN
MEepeHoC TEeIuIoThl. Pacyer moTepp TEIUIOTHI almaparaMyd B OKPYXAlOIIYI0 CpeAy U TEeIUIOBOM
n3ossiuu. OCHOBHOE ypaBHEHUE TeIIONepeayn.

2.3. Tennonepenaya B HOBEPXHOCTHBIX TEMJIO0OMEHHHUKAX.

Temnonepenaua B TMOBEPXHOCTHBIX TEIJIOOOMEHHUKAX. AJJMTUBHOCTD TEPMHUYECKUX
conpotuBiieHud. CpenHsis ABMKYILAs cuila Temionepenaund. OnpeneneHue cpeHe ABIKYILen
CWIIBI B ammaparax pa3JIMyHbIX KOHCTPYKIMH. B3aumMHoe HampaBieHue JBUXKEHUS
TEIUTOHOCHTEIIeH. PacueT moBepXHOCTH TEMI000MEHHUKOB.

CrocoObl MmoABOJA M OTBOJA TEIUIOTHI B XUMUYECKOW TexHoioruu. TpeOoBaHus,
IpenbsBiIsieMble K TemIoHocuTensiM. OO00OrpeB BOJSHBIM [ApOM, BBICOKOTEMIEPATypHBIMU
OPraHWYECKUMH TETUIOHOCUTEIISIMHM, TOMOYHBIMU Ta3zaMu. CrocoObl anekTpoodorpeBa. OTBOJ
TEIUI0OThI BOJOW, BO3yXOM U HU3KOTEMIIEPATYPHBIMH TEIJIOHOCUTEIISIMU.

TennooOMeHHble anmaparbl; HMX Kinaccudukanus. OCHOBHBIE THIBI TOBEPXHOCTHBIX
TEIUIOOOMEHHUKOB  (TpyOuarble, IUIACTUHYAThle, amnmapaTthl C  HEpPEeMELIUBAIOLIUMU
ycrpoiictBamu U T.1.) CMecuTeabHble TEIIOOOMEHHUKU: IPaJUPHU, KOHACHCATOPhl CMEILIECHUSI.
Be160op ontuManbHbBIX KOHCTPYKLIMH M YCIOBUH SKCIUTyaTallMd TEIIOOOMEHHBIX anmapaTosB.
OcCHOBHBIE TEH/IEHIIUU COBEPIICHCTBOBAHUS TEINIOOOMEHHBIX aIapaToB.

Pazgen 3. Ilpomecchl W anmaparbl pa3jiejieHHsi TOMOIEeHHBbIX CHCTeM (OCHOBHbBIE
Macco00OMeHHBbIE MPOLECCHI).
3.1._OcHOBHBIE IOHATHUS U OIPEJICICHUs B Maccolepeaaye.

Knaccudukanus npoueccoB maccooomena. OCHOBHbIE MOHSTHSI U onpeaesieHus. [Ipouecchbl
co cB0OOTHOM U (PMKCUPOBAHHOW IpaHUIIEH pa3fena a3 u ¢ pa3aemstomei Gasbl MeperopoIKon
(memOpanoii). Hocutenu u pacnpenensieMmbie BemecTBa. CriocoObl BeIpaxeHus: cocTaBa ¢as.

OU3MKO-XMMHUYECKHE OCHOBBI MacCOOOMEHHBIX MHpoIleccOB. PaBHOBecHblE yCIOBUS U
ONpeJiefiecHue HampaBlieHUs TIepeHoca BemectBa u3  ¢aspl B (azy. KoadduuuenTs
pacnpenenenus. [lonstue o macconepeaue u MaccooTaye.

KoHueHTpalnoHHoe mose, rpajueHT KOHLEHTPalUWu, OOIMN U YAETbHBIM MOTOK MAacchl.
MounekynspHas AupPy3us B KUAKOCTAX, razax (mmapax) U TBEpAbIX Telax.

3.2. MexaHu3MBbl IEPEHOCA MACCBHL.

VYpaBHEeHHE HEPA3PBIBHOCTH JUISI IBYXKOMIIOHEHTHON CUCTEMBI.

HuddepennnanbHoe ypaBHEHHE KOHBEKTUBHOTO MEPEHOCA MACChl B OMHAPHBIX Cpeax.

Judpdy3noHHBIN NOrPAaHUYHBIN CIIOM; TPO(GUIN KOHIEHTPALUHA U CKOPOCTEH B MOTOKAX.

Kosdpuuuentet Maccootnauun. OCHOBHbIE MOJIENbHBIE IPEACTABICHUS O MEXaHHU3ME
MaccoOOTJauu.

MopenupoBanue KOHBEKTHBHOTO MaccooOmeHa. Uwmcma Hyccenwra, Ilexne, [Ipanaris,
®dypbe U JIp., UX PUINYECKHI CMBICI, aHAJOTHH C TEIUIOBBIM M0 100MeM IPUMEHUTENBHO K ra3aM
u xuakocTsiM. Pacuer ko3QpHUIIMEHTOB MaccoOTnaud B ammapaTax pa3jMYHbIX THUIIOB IO
YpaBHEHUSIM ¢ Oe3pa3MepHBbIMU IIEPEMEHHBIMH.

Macconepenaya. OcHoBHOe ypaBHeHuUe Maccorepenadd. COOTHOUIEHHE — MEXAy
ko3h¢uLmeHTaM  Maccolepefayd U MacCoOTAauyd, aJJUTHUBHOCTh  JU(D(Y3MOHHBIX
conpotuBiieHud. VHTeHCUUKalusg macconeperayd MyTeM BO3ACUCTBHS Ha JTUMUTHPYIOIIYIO
CTaJIuIO.

Bnusinue ycnoBuit  (Temmeparypbl, JaBJI€HHS, KOHLEHTpalUui) Ha HampaBleHHE
MaccorepeHoca Ha mpuMepax abcopOuu; IPUHIUITE BEIOOpa aOCOPOEHTOB.

3.3. ®a30BOE PABHOBECHE.

MarepuanbHblii  0ajgaHC HENPEPHIBHOTO YCTAHOBMBILErOCS IIpolecca MpH Pa3IUYHBIX

croco6ax BeIpaXKEHUS COCTAaBOB (pa3 U X PACXOJ0B; ypaBHEHUS pabOUUX JTUHUIL.
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[IpenenbHble KOHLEHTPALKUK paclpeesieMoro KOMIOHEHTa B OTJHAIOUIEH U U3BJIEKaroLIei
¢dazax an8 OPOTUBOTOYHBIX MpOIlECCOB. MakcUMalbHO BO3MOXKHAsl CTENEHb HW3BIICUECHMUS,
MHUHHUMAJIbHBIA U ONITUMATBHBIA PACXO0 bl M3BIICKAIOIICH (ha3bl.

3.4. Metoabl pacuéra pa3MepoB MacCOOOMEHHBIX KOJOHHBIX allapaTos.

Pacuer mnomnepeuHoro cedeHusi (IuameTpa) KOJOHHBI, HPENEIbHO JOMyCTUMAas U
SKOHOMMYECKU ONTUMAaJIbHAsl CKOPOCTH CILJIOUIHOM (ha3bl.

PannonanbHbIi BEIOOpP B3aMMHOTO HAmpaBiICHUs JBUKEHHUS (a3 U OpraHu3aluy IOTOKOB B
MaccooOMEeHHBIX ammapaTax. Pacder MaccOOOMEHHBIX MPOILIECCOB W aNMapaToB JJsl CUCTEM C
OJIHUM pacIpeesieMblM KOMIOHEHTOM. OCHOBBI pacyeTa BBICOTHI MAaCCOOOMEHHBIX aliapaToB
C HEIpPEpbIBHBIM U CTYNEHYaThIM KOHTakTOM ¢a3. /[Ba OCHOBHBIX METOJa pacuera: Ha OCHOBE
K03 (UILIMEHTOB Maccolepeayd U Ha OCHOBE MOHSATHUSI TEOPETUUYECKOM CTYNEHU pa3/eeHHUs.
[lonsiTe yucina eAMHMI] NEPEHOCa M BBICOTHI E€IUHMIIBI IepeHoca. PakTop Maccorepenadi.
Cpennsas [nBWXylIas cuila wmacconepenadyd. BnusHue npoAoJbHOro IepeMelldBaHus Ha
CPEIHIOI JBUXKYILIYIO cuily Macconepenauu. Ilpouenypa pacuera, ocHOBaHHasi Ha 0OBEMHBIX
ko3¢ punmenTax macconepeaayuu. I'papuueckuii 1 aHATUTUYECKUN METObI pacyeTa.

Pacyer BbICOTBI MaccOOOMEHHBIX ammapaToB €O CTYNEHYaTbIM KOHTakToM  (as.
OddextuBHOCT, cTyneHu no Mapdpu. CBszp unciaa equHHI] nepeHoca u jokanbHoro KIIJ|
cryneHd 1o Mbpapdpu. UucieHHblii pacueT «OT CTYNEHHM K CTYNEHU» M ero rpaduueckas
MHTEpIpETAUs C UCIOJIb30BAHUEM «KMHETUYECKOMN JIMHUW». YUeT CTpyKTypbl NOTOKOB M KII/{
tapenku. OcoOeHHOCTH pacyeTa TapenbyuaThlX KOJOHH Ha OCHOBE IOHATUS TEOPETUYECKOM
Tapesku. Ynuciao JeiCTBUTENBHBIX U TEOPETUUECKUX TapesoK. D(H(PEeKTUBHOCTD TapeKu.

PannonanbHbIi BEIOOpP B3aMMHOTO HANpaBiICHUs JBUKEHUS (a3 U OpraHu3aluy IOTOKOB B
MaccoOOMEHHBIX amnmapaTax.

3.5. AGcopbuus.

OOmue npUHLMIIBI YCTpOMCTBA M KiacCU(UKALMs almnaparoB il MacCOOOMEHHBIX
MPOIIECCOB B cUCTeMax '"ra3(1map)-KuakocTh'". OCOOEHHOCTH KOHCTPYKIIHI abcopOepoB.

OcHOBHBIE THUIIBI W 00JacCTH TIPUMEHEHHsS abcopOepoB: HACAJOYHBIE M TapeabyaThbie
KOJIOHHBI, anmnapaThl CO CIUIOIIHBIM U CEKIIMOHUPOBAHHBIM 0apOOTa)XKHBIM CIIOEM, ammapaThl C
JUCTIEPIrUPOBAHUEM SKUJIKOCTH.

Cxembl  aOCOpPOIIMOHHO-IECOPOIIMOHHBIX YCTAHOBOK C  BBIJCJIEHUEM  H3BJIEYEHHOIO
KOMIIOHEHTa M pereHepamueii abcopOeHTa (mecopOmmeil mpu MOBBIMIEHHON TeMmIepaType,
MOHM>KEHUEM JaBJICHUS, OTTyBKOM HHEPTHBIM HOCUTEJIEM).

3.6. Juctmnsanus. Pextudukanus.

Paznenenue nuctwiuisuuen *KUAKUX FOMOTEHHBIX CMECEH M CKMIKEHHBIX ra3oB; 00JacTH
MIPUMEHEHUSI U 0COOCHHOCTH MPOBEACHHUS MTPOLIECCOB MPU PA3IUYHOM JaBICHUU.

[TapoXHAKOCTHOE paBHOBECHE JJIA CHCTEM C IMOJHOM M OrPaHUYECHHOW B3aWMHOMN
pacTBOPUMOCTbIO W €ro  BIMSHHME HA  BO3MOXHOCTb  pa3lelieHuss  KOMIIOHEHTOB
JUCTUJUTSIIMOHHBIMY MeTo1aMU. Pacuer paBHOBecus Ui UeaIbHbIX OMHAPHBIX CMECEH.

[Ipocras u ¢ppakiMOHHAs EPEroHKa; neperouka ¢ aeduaermanueir. MarepuaibHblil 6anaHc,
pacuer BbIXOJa IPOJAYKTa U €ro CPEeHEro cocTaBa IpHU MeperoHke OMHapHbIX cMmecel. CXeMbl
ycTaHOBOK. TeruioBble OalaHChl U pacyeT pacXxo10B TEIJIOHOCUTENEH ISl ATUX MPOLIECCOB.

Pextuduxanus. DOU3NKO-XMMHYECKHE OCHOBBI U OCOOCHHOCTH YCJIOBHH TIPOBEICHUS
npoueccoB. CxeMbl YCTaHOBOK ISl HEIIPEPHIBHOM M MEPHOJUYECKON peKTU(PUKAIIMN OMHAPHBIX
cmeceil. OcoOEHHOCTH yCTpOWCTBA anmnapaToB (HAcaJI0YHbBIX M TapesibyaThiX KOJIOHH) U BbIOOpa
PeXUMOB HMX paboThl npu pekTudukauuu (1o CcpaBHEHHIO c abcopOuumeit). OcobeHHOCTH
yCTpOIICTBa U BapuaHThl pabOThI UCHIapUTEIeH U JedaerMaTopos.

MopnenupoBanue M pacueT MPOLECCOB U almapaToB IpPU HENPEPHIBHOM pEeKTHPUKAIUU
OuHapHbIX cucTteM. OCHOBBI YMCIEHHOTO M Ipad0aHAIUTUYECKOT0 METOJI0B. MaTepuanbHbIN
Oamanc. Paboume nuaMM. OmnpenereHne MUHHUMAIBHOTO M pabodero ¢erMoBOro YHCHA.
TemnnoBoit 0amaHC M pacyeT pacxoJOB TEIJIOHOCUTENeH. [IpUHIMIIBI TEXHUKO-2KOHOMHYECKOM
ONTUMM3ALIMK MpH pacuere paboyero ¢uierMoBOro 4ucia, pa3MepoB ammaparypel u
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sHepreTudeckux 3aTpar. OCHOBBI pacueTa Tapeab4yaTblX M HACaJOYHBIX PEKTU(PUKALMOHHBIX
KOJIOHH.

Paznen 4. Ilpouecchl M anmaparbl pas/iesleHUs] TeTepPOreHHbIX cHcTeM (OCHOBHBbIE
rUJpoMexaHnyecKue npoueccol).

4.1. Paznienienue rereporeHHbix cucteM. OCHOBHBIE MOHATUS U METOJIbI.

Knaccudukanus >KUIKux U ra30BbIX T'€TEPOre€HHBIX CUCTEM: CYCIEH3UH, SMYJIbCHH, IEHBI,
IbUIK, TyMaHbl. MaTepuanbHbIid OajlaHC MPOIIECCOB Pa3AeIeHHUS T€TePOreHHbIX CUCTEM.

Onenka 3p¢GeKTUBHOCTU U BBIOOpP ONTHMAJIbHBIX MPOIECCOB U aNNaparoB AJs pa3AeiaeHUs
TETEPOre€HHBIX CMECEH.

4.2. OCHOBBI TEOPUH OCAKJICHUSI.

Paznenenne >XUAKMX M Ta30BbIX CHUCTEM B Moje cuil TsbkecTd. Pacuer ckopocteit
CBOOOJHOIO M CTECHEHHOI'O OCAKICHHUS TBEPAbIX YAaCTUIl IIapOOOpa3HONW M OTIIMYHBIX OT HEe
($hop™M B T0JIE€ CHJIIBI TSHKECTH.

IIponieccel oTCTaMBaHMS M YCTPOWCTBO aIllapaTOB PA3JEIICHUS CYCIICH3UH, AIMYJIbCUU U
nbulel. Pacyer moBepXHOCTH OCAXKJIEHUS U MPOU3BOIUTEIBHOCTH OTCTOMHUKOB. Y CTPOMCTBO U
NeCTBUE LIMKJIOHOB (IIPOCTHIX U OaTapelHbIX), THIPOLUKIOHOB.

4.3. TeueHue >KUIKOCTH Yepe3 HENOABUKHbBIE 3€PHUCTHIE U MICEB/I00KMKEHHBIE CIOU.

3HaueHue TUIPOJAMHAMHUKHN 3EPHUCTBIX CJIOEB B IMpoleccax (QUIbTPOBaHUS, TEIJIO- U
MaccooOMeHa, TeTeporeHHOro karanu3a U Jp. OCHOBHBbIE XapaKTEPUCTHUKU 3TUX CIIOEB:
JMCIIEPCHOCTD, Y/EJbHasl IOBEPXHOCTh, IOPO3HOCTh, SKBUBAJICHTHBIN uaMeTp KaHaoB. Pacuer
TUIPaBIMYECKOrO COMPOTUBIIEHUS C0sA. ['MapaBIuyeckoe CONPOTHBIEHHWE CJIOEB HAacaJo0K
IIPOMBIIIJIEHHBIX Macco- U TEIIO0OOMEHHBIX anmnapaTosB.

Pexxumbl TedeHMs] NMOTOKOB B HAacaJOYHbIX KOJOHHAaX. ['MapaBiinyeckoe CONMpPOTHUBIICHUE,
SIBJICHUS TIOJIBUCAHUS, 3aXJICOBIBAHUSI 1 HHBEPCHH (a3 U pPaciyeT COOTBETCTBYIOIINX CKOPOCTEH.

l'upponuHamMuka  MCEBAOOXKWKEHHBIX  (Kumsmux) cinoeB. OOnactb  NpUMEHEHHS
MICEBJIO0KIKECHHUSL. OcHoBHbIE XapaKTEePUCTUKH MICEBJI00KIKEHHOTO COCTOSIHHUSL.
I'mppaBnuueckoe conpotuBieHUe. PacueT ckopocTeil CeBI00KMIKEHNS B CBOOOTHOTO BUTAHUS,
BBICOTBI  TICEBJOOKIDKEHHOro ciosi. OIHOpPOJHOE M HEOJHOPOJHOE IICEBIO0KHKEHUE.
OcoOeHHOCTH TICEBIOOXKIKEHUS MOJUIUCIEPCHBIX cioeB. [IHEeBMO- W TUIpOTpaHCIOPT
3€pHUCTBIX TBEP/bIX MaTEPUAIIOB.

4.4. OunpTpoBaHKE CYCHEH3UN U OYMCTKA Ia30B OT HbLICH.

Creuu¢urka MoBEACHUS] OCAIKOB KaK 3EPHUCTBIX CIIOEB: CKMMAE€Mble U HEC)KHMAaeMble
ocanku. Bunel QunpTpoBanmbHBIX 1neperopofok. DakToOpbl, BIHUAOIME HAa CKOPOCTh
¢buIbTpOBaHUS. OubTpoBaHME npu MIOCTOSIHHOM CKOPOCTH (bunbTpOBaHUSL.
DKClepUMEHTAIbHOE OIpeZie/ieHue KOHCTAaHT ypaBHeHHsS ¢uiabTpoBaHus. Kiaccuduxamus u
YCTPOICTBO OCHOBHBIX THUIIOB HENPEPHIBHO M TMEPUOJUYECKH padoTaromuX (QUIBTPOB U

GUIBTPYIOIUX LHEHTPUDYT.

4. O0beM yueOHOM THCUMILINHBI.

Beero CemecTtp

Buj yae6noit paboThl A > A 6 A
3E Kajl. 3E KL | ap Kajl.
q, q, q,
OO61ast TpyA0€MKOCTh UCITUTUTHHBI 10 360 5 180 5 180
Konrakthas patora (KP) 3,6 128 1,8 64 1,8 64
Jlexuu 1,8 64 0.9 32 0.9 32
[Tpaxtuueckue 3ausarus (113) 1,8 64 0,9 32 0,8 32
CamocrosiTeJibHAs padoTa 4,4 160 2,2 80 2,2 80
CaMOCTOSATEIbHOE U3YUCHHUE Pa3JIeioB 44 160 22 20 22 20
JIACLIMIITHHBI
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IIpooonscenue mabauyvl

Buabl KOHTpOJIA:

IK3aMeH 2,0 72 1,0 36 1,0 36
KoHnTakTHas padoTa - mpoMexKyTodHas 0.8 0.01 0.4 0.01 0.4
aTrTecTamus 2,0
[ToaroroBka K sK3amMeHy 71,2 0,99 35,6 0,99 35,6
Buja nToroBoro KOHTpoJIs: JK3aMeH JK3aMeH
Beero CemecTtp
Bun yae6noit paboThl > 6
3E AcTtp. 3E AcTtp. 3E AcTtp.
9. 9. 9.

OO61asi TpyA0€MKOCTh UCIIUTUTHHBI 10 270 5 135 5 135
KonrakTHasi paboTa — ayIuTOpPHBIE 3,6 96 1.8 48 1.8 48
3aHATHSA:
Jlekun 1,8 48 0,9 24 0,9 24
ITpaxTnueckue 3anstus (113) 1,8 48 0,9 24 0,8 24
CamocrosiTeJibHAs padoTa 4,4 120 2,2 60 2,2 60

CaMOCTOSTEIbHOE U3yUYCHUE PA3JICIIOB 44 120 22 60 22 60

JUCLUILIAHBI
Buabl KOHTpOJIS:

JK3aMeH 2,0 54 1,0 27 1,0 27

KonrakTHas pabora - 0.6 0,01 0.3 0,01 0.3
NPOMEKYTOYHASA aTTecTalus 2,0

IloaroroBka K 3K3aMeHy 53,4 0,99 26,7 0,99 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH JK3aMeH

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHBI
«DU3MKO-XUMHS HAHOCTPYKTYPHPOBAHHBIX MATEPHUATIOB»

1 Heab THCHMIUIMHBI — O0ydeHUE CTYICHTOB (U3HKO-XHMHUYECKAM 3aKOHOMEPHOCTSIM
(hOpMHPOBAHKS HAHOCTPYKTYPUPOBAHHBIX MAaTEPHUATIOB, 03HAKOMIICHHE CTY/ICHTOB C OCHOBHBIMH
KJIacCaMHM HAaHOYACTHI[ U HAaHOMATEPHAJIOB, MX (DU3HKO-XMMHUYSCKUMH CBOWCTBAMH, a TaKKE CO
CIIOKHBIIMMHUCS U TIEPCIICKTUBHBIMU 00JTACTSMH TPUMEHCHHSI HAHOMATSPHAJIOB.

2 B pe3yabTaTe u3yYeHHs JAUCHHUILUIMHBI OOyYalIIWiicd MO mNporpamMmme
0akajiaBpuAaTa JI0JIKeH:

Obnadams CIETYIONUMA KOMIIETEHIIUSIMA U HHIUKATOPaAMU UX TOCTHXKCHUS:

IIK-1.1; TIK-1.2; TIK-1.3; TIK-3.1; I1K-3.2; I1K-3.3

3HAMb:

- OCHOBHBIC THITBI HAHOMATECPHAIOB M HAHOCTPYKTYpP, MX OCHOBHBIC (U3WYECKUE H
XHUMHYECKHAE CBOMCTBA M OCHOBHBIE CIIOCOOBI MIX TIOJTYYCHHUS;

- OCHOBHBIC TICPCIIEKTUBHBIC 00JIACTH TPUMEHEHHUS PA3IMYHBIX BU0B HAHOMATEPHAJIOB;

ymemb:

- BBIOMPATh HEOOXOIUMBIC BH]IBI HAHOMATCPUATIOB U HAHOCTPYKTYP;

- BUJACTH TIEPCICKTUBBI BO3MOXKHOTO TIPUMCHEHHUS HOBBIX HAHOMATEPHUAJIOB H
HAHOCHCTEM,;

— OpHCHTHPOBATHCS B JIUTEpaType, IOCBAIMICHHOW pPa3IMYHBIM HaHOMAaTepHaiaM |
HAaHOCTPYKTYpaM;

en1a0emsn:
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- METOJIaMHU IIPEJICTaBJICHUsS] JIMTEPATYpPHBIX M HKCHEPUMEHTAJIbHBIX CBEICHHUH O
CBOMCTBaX, METO/IaX MOJY4YeHHs] U 00IacTAX NPUMEHEHUs HaHOMATEpUAJIOB U HAHOCTPYKTYp B
BUJIE pedepaToB, OTUETOB, JOKIAIOB U MPE3ECHTALUI.

3. Kpartkoe cogep:xaHue TUCUMILIHHbI

Pa3nen 1. @yHaaMeHTa/IbHbIE IOHATHSI 0 HAHOMATEPHAJIAX U HAHOTEXHOJIOTUH

Beenenue. OcHOBHbIE NOHSTHS O HaHOMaTepuandax M HaHOTeXHoJoruu. Uto Takoe
«Hano». OmnpeneneHue HaHOOOBekTa. OmpeneneHue HAHOTEXHOJIOTHH. OCHOBHBIC MPUYUHBI
0COOBIX CBOMCTB HaHOOOBEKTOB. PasmepHbiii spdext. Hanomarepuansl. Pa3Butne Hayku o
HAaHOCTPYKTypax M HaHoMmaTepuanax. OcoOble cBoiicTBa HaHOMarepuanoB. HaHorexHomnorus
3aa4 1 BO3MOXHOCTH HAaHOTEXHOJIOTMHM Ha COBPEMEHHOM 3Talle.

OO61ue cBoiicTBa U TUIBI HAHOOOBEKTOB. Kitaccudukanus HaHoo0bekTOB. HaHOOOBEKTHI
B TBEPJIOM BEIIECTBE, B KUAKOCTAX U razax. OcoOble pu3nyecKkue M XUMHUYECKHE CBOMCTBa
HAaHOOOBEKTOB M HAHOCTPYKTYPUPOBAHHBIX CHUCTeM. OCHOBHBIE 3aKOHOMEPHOCTH H3MEHEHUS
CBOICTB HAHOMAaTEPHUAJIOB

I'panuner paznena ¢a3. Ponp MexdaszHbIX TIpaHull B (QOPMHPOBAHUU CBOMCTB
HAaHOMATEepHaJIOB. 3aBHUCUMOCTh CBOMCTB OT pa3Mepa 4YacTUL. OJEKTPOHHbIE CBOMCTBa
HaHouacTull.  OCOOEHHOCTM  TEpMOJMHAMUKUA  HaHOOObekTOB.  KBaszupaBHOBecue B
HaHOCHCTEMax. Y CTOMUMBOCTh HAHOOOBEKTOB. KuHeTHKa nmpoiieccoB B HaHOCHCTEMAX

duznyeckue, XUMHUYECKHE CBOWCTBAa HAHOOOBEKTOB: HAHOYACTHULl, HAHOTPYOOK H
HAHOIIPOBOJIOK, aMOP(HBIX HEOPraHWYECKHUX HAHOCTPYKTYp. Dpakranabpl B ONUCAHUHM CBOMCTB
HaHOMAaTEpHaJIOB.

OcHOBHbBIE TUIIBI HAHOCTPYKTYP B 3J€KTpOHUKE. [10IylIpOoBOIHUKOBbIE HAHOCTPYKTYPBI:
KBAHTOBBIE SIMbl, HUTH M TO4YkU. HckyccTtBeHHbli aroMm, KsantoBeie Touku. [lomydenue
KBaHTOBBIX ToueK. Jlutorpadus. Kantosslii nazep.

Paspnen 2. OCHOBHBIE THIIBI HAHOCTPYKTYP

[Topormiku 1 0ObeMHBIE HAHOCTPYKTYpPHBIE MaTe€pHUalibl. YIIbTPAJAUCIIEPCHBIE MaTEPUAIIbI.
Knaccudpukanus mnopomkoB. Meroapl nNoJdydeHHs HaHOMOPOIIKOB. KoHconmuaupoBaHHbIE
HaHoMmarepuanbl. [loBeneHne HaHOYaCTUI[ MpPHU CHEKaHUU. MeToabl MOTydeHUs OOBEMHBIX
HAaHOCTPYKTYpPHBIX ~MarepuanoB. IHTeHcuBHas 1uiactuueckass Jedopmanusa. CpoiicTBa
HAHOCTPYKTYDP, MOJIYYEHHBIX Pa3IMUYHBIMU METOAAMH.

VYrinepoansie HaHOMatepuaibl. DyIepeHbl, yriepoIHble HAHOTPYOKHM M HAHOBOJIOKHA.
Oymnepensl U ux cBoicTBa. OTKpbITHE HAHOTPYOOK. HaHOTpYyOKM M HaHOBOJIOKHA. OCHOBHBIE
NyTH TOJy4eHUs HAHOTPYOOK M HaHOBOJIOKOH. ®Dusnueckue U XUMHUYECKHE CBOMCTBa
HAaHOOOBEKTOB: HaHo4acTuil, (QymmepeHoB, HAHOTPYOOK, HaHOBOJOKOH. OOmacth uX
MIPUMEHEHUS

Kinacrepsr. Onpenenenue. Buasl kinactepoB. MHOTosiepHbIE KOMIUIEKCHBIE COCTMHEHHS.
Mounekynspueie  kiactepbl. Kiacrepusie Martepuanbl. OcoOble  CBOMCTBa  KJIacTEpOB.
Heyrnepoanbsie TyOynsipHble HaHOCTPYKTYphl. KilacTepbl — Kak 3J€MEHTHl HaHOPa3MEpHbIX
00BEKTOB.

HanocTpykTypsl B JKMIKOCTSIX. MHMIEUIBI, MHUKpPOAIMYJIbCUH, HAHOJUCIEPCUU.
HanoctpykrypupoBannbeie renu. Kmacrepsl B pactBopax. KoJuiowaHble 4YacTHIBI METAJLIOB.
Maruutsble sxkugkoctd. HaHocTpykTypupoBaHHble cTekia. Dusnueckue U XUMHYECKHE
CBOMCTBA TOHKMX IUICHOK M MOBEPXHOCTHBIX CJIOEB, MUIEIUIIPHBIX CHUCTEM U MUKPO3IMYIbCUH,
KUJIKUX KPUCTAIJIOB, a3p030JI€H, 30JIEH, Telei.

HanoctpykrypHbie IIJICHKH, MOKPBITUS U HOBEPXHOCTHBIE CJIOH.
HanoctpykrypupoBannbie mokpeitus. KoMmrosutasle nokpsitust. [nenku Jlenrmropa-buomkerr.
MeTo1 MOJIEKYISIpHOTO HacJTauBaHUSI.

[Topucteie Tena dusnueckue U XMMHYECKHE CBOWCTBA HAHOOOBEKTOB - HAaHOTOPHUCTHIX
TeJ, MOJIEKYISIpHbIX cuT. HoMeHKI1aTypa pa3mMepoB Hop.

MemOpansl. MemOpannbie niponiecchl. Knaccudukamus memOpan. MomnekyisipHbIe CUTa.
TpexoBble MeMmOpanbl. Mcnonb3oBaHuE TPEKOBBIX MeMOpaH, KaK MaTpULbl Uil CHHTE3a

HaHOCTPYKTYD.
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Paznen 3. CynpamMoJiekyJisipHble aHCAMOJIU U HAHOMAIIMHBI

Cynpamonekymnsipable  aHcamOnu. MouekynnsgpHoe pacro3HaBaHue, HHpopmanus,
KOMILIEMEHTapHOCTh.  llpomecchl  mepeHoca ¢ HOCUTENAMU.  MOJEKYJISpHbIE |
CyIlpamoJieKyJisipHble ycTpoiicTBa. CamMocOOpka M caMOOpraHu3alMs 3anporpaMMHUPOBAHHBIX
CYIPaMOJIEKYJIIPHBIX CUCTEM.

Accembnepsl M MOJIEKYJIIpHblE MamMHbl. HaHomMexaHudeckre W HaHOXJIEKTPOHHBIE
ycrpoiicTBa. AcceMOuiepbl U MOJIEKYJISIPHbIE MALTUHBI.

HanooObexTsl B okpyxkatomedt cpene. [lpuponnbie  HaHOOOBEKTHl.  «UepHble
Kypuiabiukuy. lynrut. Ponb HaHOuYacTHIT B TpPaHCIPAaHUYHOM IEPEHOCE XUMHUYECKHUX
AJIEMEHTOB B OKPYXKAIOILIEH cpee.

3axmtouenHue. CloKUBIIMECS U MEPCIEeKTUBHbIE 001aCTH MPUMEHEHHUs] HAaHOMATEpHUasoB
B Pa3jIMYHBIX OTpaCiAX MPOMBINUIEHHOCTH. IlepcriekTuBBI M TPOOJIEMBbl HCIIOJIb30BAHUS
HAaHOMAaTEpPHAJIOB U HAHOTEXHOJIOTMH B Pa3IMYHbIX 00JIaCTsIX.

4. O0beM yueOHOM THCHMILIHHBI

O0beM IMCUMIINHBI
Buja yueOHo# padoThl Axan | Acip.
3E
4. 4.

O01mas TpyA10eMKOCTh JUCUMIJIMHbBI 8,0 288 216
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 3,11 112 84
B TOM 4HcJjie B (popMe NPAKTHYECKOH NOATOTOBKH 1,78 64 48
Jlexuun 0,89 32 24
B TOM 4ucIe B popMe NPaKTUYECKOH MOATOTOBKH - - -
[TpaxTuueckue 3anstus (113) 0,44 16 12
B TOM 4ucJe B popMe NPaKTUYECKOH MOATOTOBKU - - -
Jlaboparopusie pabotsi (JIP) 1,78 64 48
B TOM 4ucJe B (popme NpaKTUYECKOM MOATOTOBKH 1,78 64 48
CamocrosiTeJibHAs padoTa 3,89 140 105
KoHnTakTHas camocrositenbHas paboTa - -

3,89
CaMOCTOSATEeTFHOE N3YUYCHUE PA3/ICTIOB JUCITUTIIHNHBI 140 105
Buja kouTpoJs:
JK3aMeH 1 36 27
KoHnTakTHas paboTa — MpoOMeKyTOYHAsI ATTECTAIHs 1 0,4 0,3
IToaroroBka K 3K3aMeHy. 35,6 26,7
Buja nToroBoro KOHTpoJIsi: JK3aMeH

AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«I["a30¢a3nble npouecchl NOJTyYeHUS] HAHOMATEPHAJIOB)»

1 Heap nMcuuMnIMHbI — NIpUoOpeTeHHE 3HAHUH 0 QU3UYECKUX U XMMHUYECKUX METOJax
MOJIyY€HUsI HAHOMATEepUaloB B Ta30BOM ¢aze, B TOM 4HCIE HAHOYACTUL, HAHOHUTEH H
HAaHOTPYOOK, IMJIEHOK U MOKPBITHI, MAaCCUBHBIX HAHOCTPYKTYPUPOBAHHBIX U MHMKPOHNOPHUCTBIX
MaTepHaoB.

2 B pesyabraTre u3yYeHHs JAUCUMIUIMHBI 00y4amluiicd MO0 MNporpamme
O0axajiaBpuaTa J10JI5KeH:

Obnadams CIEYIONUMA KOMIIETEHIIUSIMA U HHIUKATOPaAMU UX TOCTHKCHUS:

ITK-1.1; ITIK-1.2; TIK-1.3; TIK-3.1; TIK-3.3; TIK-5.1; [1K-5.2; [1K-5.3

3HaAMb.

- (pU3MKO-XMMHUYECKHE OCHOBBI METOJOB MOJYYEHHUS HAaHOYACTUI[ U HAHOMATEpPHAJIOB B
razoBou (ase;
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- OCHOBHBIC (U3MYECKHME W XUMHUYECKHE METOJAbl TOJYYCHHS HAHOYACTHI[ U
HaHOMAaTepHUaJIOB B Ta30BOM (aze U MEePCIEKTUBBI UX TPUMEHEHUS,

- OCHOBHBIE€ TEXHOJIOTHYECKHE OTIEpaIliy U 000PYyI0BaHHE JIJIS TTOTYICHHUS] HAHOYACTHI] U
HaHOMAaTepHUaJoB B ra3oBoi (ase;

- TpeOOBaHUSA K KAayeCTBY CBHIPbS M TOJYy4a€MBIX MPOIYKTOB IS PA3JIMYHBIX METOJOB
MOJTy4YCHHUS] HAHOYACTHUI] 1 HAHOMATEePUaJIOB B Ta30BOM (ase;

yMmemy:

- BBIOMpaTh HEOOXOAMMBIM METOJ CHHTE3a HAHOYACTHUII U MOJYyICHUSI HAHOMATEPHAJIOB B
ra3oBoi (haze ¢ yueToMm TpeOOBaHUM K KA4ECTBY MPOAYKTA U SKOHOMUYECKUX TTOKa3aTeIIeH;

- ONTUMH3UPOBATH MapaMeTpPbl BRIOPAHHOTO METOJA CHHTE3a O]l KOHKPETHBIE IeU U
3aJ1auy;

61a0emby.

- HaBBIKAMHU WCIIOJB30BAHUS TEXHHYECKUX CPEJICTB JUII HU3MEPEHUS M KOHTPOJIS
OCHOBHBIX  TIApaMETPOB  TEXHOJOTHMYECKHMX  TMPOIECCOB  TMOJYYCHHS  HAHOYACTHI U
HaHOMAaTepHUaJoB B ra3oBoi (ase;

- HaBBIKAMHU aHAJM3a HAyYHO-TEXHUYECKOW JIUTEpPaTyphl B 00JIACTH METOJIOB TOJYy4CHHUS
HAaHOYACTHUI 1 HAHOMATepUasoB B ra3oBoi (dase.

3. Kpartkoe cogep:xaHue TUCHMILTHHBI

Paznen 1. ®usnueckue MeToAbl MOJYUYEHUSI HAHOMATEPUAJIOB

BBenenue. Krnaccudukamuss METOIOB TOJIYYCHHS HAHOYACTHI] M HAHOMATEPHAJIOB.
dusnyeckue, XUMUUYECKHE, OHOJIOTMYECKHE W KOMOMHHMpOBaHHbIE MeTOnbl. OCOOEHHOCTH
MOJTy4eHUS HYJIb- OJTHO-, ABY- U TPEXMEPHBIX HAHOMATEPUAJIOB.

du3zuyeckne MeTOoAbl MOJYYeHUs] HaHouacTul. Bosronka-necyOnmumarnus. Jlazepras
abmsaums. JlucreprupoBaHre B AJIEKTPOIYrOBOM paszpsie. MexaHHdecKoe, YJIbTPa3BYKOBOE H
JETOHALMOHHOE M3MelbueHue. MeToJl B3pBIBAIOIIUXCS MPOBOJIOK. DJIEKTPOUCKPOBAs 3pO3US.
[Tnasmennas chepouauzanus yactuil. KproreHHpie METOIbI.

duznyeckne  MeETOAbI  MOJYYEHHUS] MACCHBHBIX HAHOCTPYKTYPHUPOBAHHBIX
MatepuasioB. VHTeHCHBHas mactudeckas nedopmanusa. HampaBieHHas KpucTauIM3aus
amop(dHbIX cru1aBoB U cTekoil. [IpeccoBanue u criekanue (pa3sHOBUIHOCTU CIIEKAHUSA).

du3nyecKkre MeTOAbl MOJyYeHHs] IJIEHOK M MOKPbITHM. KanenbHbld METOA, METON
CIUHUHTOBaHUA. Meton morpyxkenus. Hambuienwe (TepMHYecKoe, 3IIEKTPOHHO-Ty4eBOE,
MarHetpoHHoe). [lonstiue o0 snurakcuu. MomnekynsipHo-nydeBas snuTakcus. Jlurorpadus u
HaHOJUTOTpaduUs.

Pazgea 2. Xummnuyeckne MeTObI MOJy4eHHSI HAHOMATEPHAJIOB B ra3oBoi (pase

Tunsl npekypcopoB, TpeGOBaHNS K MPEKYpPcopaM, CUHTE3 NPEKYPCOPOB.

[lonatue mpekypcopa, BO3MOXKHBIE MPEUMYIIECTBA, TPEOOBaHUS K TMPEKypcopam.
OcHOBHBIE TPHUHIMIBI — CTaJAUM TOAXOJA K BBIOOpPY W am3aiiHy mpekypcopoB — MOC c¢
MOJIEKYJIIPHBIM CTPOCHHEM. THIIBI PEKYypCOPOB, MPUMEPHI PEaKuii CUHTE3a. MeTO bl OIICHKH
CTEPUYECKUX 3aTPyIHEHUM U MEKMOJICKYISIPHBIX KOHTAaKTOB. CpaBHHUTENIbHAs OIICHKA
SKpaHUPYIOIIEH CIOCOOHOCTH OCHOBHBIX TUIOB JmranjnoB. [lapooOpa3zoBanue Oerta-
TUKEeTOHAaTOB  MeTauioB. Jlantanouael. OcoOeHHOCTH TapooOpa3oBaHUsI  AJIKOKCHIOB.
OcobGenHoctn mapooOpa3oBaHus MUKIOMCHTAAUCHIIBHBIX KOOPIWHAIMOHHBIX COCTUHEHUN —
npexypcopoB. ["amorennibl, runpuasl. [Ipumeps! nCoNbp30BaHUS ISl CHHTE3a HAHOMATEPHUAJIOB.

XHUMHYeCKHE TPAHCTIOPTHBIE PeaKIuH.

DKCHEepUMEHTAIBHBIE UM TEOPETHYECKHE OCHOBHI MeToja. Ilpormecchl, omnpenensronime
CKOpOCTh TpaHcmopTa. [IpuMepsl TpacropTupyeMbiX BemecTB. Pa3nenenne u o4ncTKa BEIIEeCTB
MMOCPEACTBOM TPAHCIIOPTHBIX PEAKITUH.

MeTon XHMHYECKOI0 OCAXKIAEHHS HAHOMATEPHAJIOB U3 Tra3oBoil  ¢a3pl HX
Pa3HOBU/IHOCTH

Cramuu CVD mpomnecca. Onpenenenue, cxema npoliecca, OCHOBHBIE MapaMeTphl. BiusiHue
razoBol ¢aspl Ha npoTekaHue mpouecca. [IpemmymecTBa M HEAOCTAaTKU  METOJA.
Knaccugpukanus meronoB CVD. @ynkuuonanbHble 31emMeHThl CVD ycranoBok. OOnacthb
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npumenennsi meroga CVD. Tlonyuenne HaHOMaATEepHAIOB TPH JA3€pPHOM HCHAPEHHH aTOMOB
(abmsum). [lomydeHre HAHOYACTHUIT ITyTEM TEPMHUUECKOTO Pa3JI0KEHUS TBEPIOTO BEIECTBA

Metoabl moJsiyyeHusi (HAaHeCeHU ) MJICEHOK U MOKPBITHIA.

Knaccudukanuss MeTogoB  HaHECEHHUs]  HEOPTaHWYECKUX  MOKPBITHH.  XOJIOJHOE
ra3oJMHAMHUYECKOe HaIbUICHUE. DJIEKTPOAYroBas MeTauin3amnus. ['a3ormiaMeHHOe HarbUICHHUE.
[InmasmenHoe HanpuieHue. JleTOHAMOHHOE HamnbUleHUWE. BakyyMHO — KOHJIEHCAI[MOHHOE
HanbuieHHe. DYHKIIMOHAJIBHBIE CXEMBI IPOIECCOB, OCHOBHBIE IMapaMeTphbl, JOCTOMHCTBA M
HEJIOCTAaTKHU.

IMonyyenne yrijaepoaHbIX HAHOCTPYKTYp mnocpeactBoMm CVD wmerona. CeHcopHble

MaTepHuaJIbl.

Cunre3 (QymiepeHoB Ha yctaHOBKax CMoyum (cxemMa W MPUHLMI JCUCTBHS).Y CTAHOBKHU
Kpeumepa u Bymna mis cuntesza ¢ymnepenoB. OOnactu npumeHeHust QyiiepeHoB. CuHTes
YIJIEPOJHBIX HAHOTPYOOK (CXemMa YCTAaHOBKH W TpHUHIMUI nedcTBusi). OOIacTH NMPUMEHEHHS
YTJIEPOHBIX HAHOCTPYKTYP. MopdhoJIoTHs M CBOMCTBA CEHCOPHBIX MaTEPUAJIOB.

4. O0beM yueOHOM THCUMTIITHHBI

O0beM IMCUMIINHBI
Bupa yyeOHo# padoThl Axax | Actp.
3E
4. 4.
O01mas TpyA0eMKOCTh JUCHMIIJIMHbI 4,0 144 108
KonTrakTHasi padoTa — ayAMTOPHBbIE 3aHATHS: 1,78 64 48
B TOM 4HcJie B (popMe NPpaKTHYECKOH OATOTOBKHU 0,89 32 24
Jlexinm 0,45 16 12
B TOM 4ucJe B (popme NpaKTUYECKOM MOATOTOBKH - - -
[TpakTnueckue 3anstus (113) 0,45 16 12
B TOM 4ucJie B (popme NPaKTUYECKOM MOATOTOBKH - - -
Jlaboparopusie padboTs! (JIP) 0,89 32 24
B TOM 4ucJe B popMe NPaKTUYECKOU MOATOTOBKH 0,89 32 24
CamocrosiTesibHasi paboTa 2,22 80 60
KoHTakTHas camocrosiTesibHas paboTa 0,4 0,3
2,22
CaMOCTOSTENbHOE N3YUYEHHUE PA3/IeTI0B AUCHUIIIIMHbI 79,6 59,7
Bua konTpoJs: 3ader c onleHKOM

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«CHHTe3 HAHOYACTHUIl U HAHOMATEPHAJIOB B KHJIKUX CPeaax»

1 Heap AWMCHMIVIMHBI COCTOUT B MNpUOOpPETeHHH OOYy4YalOUIUMUCS 3HAaHUN U
KOMIIETEHITMH B 00JIACTH TIOJIy4€HUSI HAHOYACTUIl 1 HAHOMATEPHAJIOB B KUJIKUX Cpe/ax.

OcHoBHOI1 3aauyedl JMCHMIUIMHBI SBisieTcss (QOopMHpOBaHHE Yy O0O0Yy4aroIIKUXCS
CHUCTEMHBIX TUIyOOKMX 3HaHHI B 00JIACTU XUMHUYECKHX, (PU3UIECKUX U OMOJIOTUUECKHX METOI0B
CHMHTE3a HAHOYACTUII ¥ HAHOMATEPHUAJIOB, MOHUMAaHUS OOIMX 3aKOHOMEPHOCTEH IOTydeHUS
TaKUX MaTepHUaJiOB; BHIPAOOTKAa HA ITOW OCHOBE CIIOCOOHOCTH aHAIM3UPOBATh U KPUTHUECKH
OIICHUBATH MOJTyYaeMbI€ PE3yIbTaTHI.

2 B pesyiabTrare wu3y4YeHHs JUCHUIVIMHBI O0y4alOmMiici 1O TMporpamMmme
0akajiaBpUaTa J10JIKeH:

Obnadams CIEyIONUMA KOMIIETECHIIUSMA U HHIUKATOPaMU UX TOCTHKCHUS:

IIK-1.1; TIK-1.2; ITK-1.3; TIK-3.3; IIK-5.1; I1K-5.2; IIK-5.3
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3HamMb.

TEOPETUYECKNE OCHOBBI TPOIECCOB KPUCTAUIM3AIMHN B JKUIKUX CpelaX, OCHOBHBIC
(hakTOopHbI, BIUSIONIME HA pa3Mep U CKOPOCTh 00pa30BaHUs IIEHTPOB KPUCTAJUIM3AIIUN, CKOPOCTh
pOCTa HAHOYACTHIL,

3aKOHOMEPHOCTH  MPOTEKAIOIIMX  MPOIECCOB  MPU  CHHTE3€  HAHOYACTHI[ U
HaHOMAaTEpPHUaJIOB B XXHAKUX (a3ax;

OCOOCHHOCTH XHMHYECKUX, (PHU3nyeckux W OHOJOTUYECKHX MPOIIECCOB CHHTE3a
HaHOYACTHUIl U HAHOMATEPHAIIOB B )KUIKUX CPEIax;

3aKOHOMEPHOCTH, TO3BOJISIONINE MPOTHO3UPOBATh pasMep U MOP(POJIOTUIO HAHOYACTHIL
MIPU UCIIOJIb30BAHUH KUAKO(DA3HBIX METO/I0OB CUHTE34;

ymMemoy:

BBIOMpATh CIIOCOO CHHTE3a [Tl TIOJy4YE€HUS HAHOYACTHUIl TpeObyeMoro pa3mepa u (opMBbI;

HaxOJUTh W MCIOJIb30BaTh JIMTEPATYpHbIE MCTOYHUKHU, HEOOXOJMMBIC IS TOJTYICHHS
HaHOYACTHI U HAHOMATEPHUAJIOB PA3IMIHON TPUPOIBI, TUCTIEPCHOCTH U COCTABA;

MIPUMEHSTHh TEOPETHUYECKUE M TIPAKTUYCCKUE 3HAHUS O CMOCO0axX CHHTE3a HAHOYACTHUIl U
HaHOMAaTEPHUAJIOB JIJIsl PEIICHHS] HEKOTOPBIX UCCIIEA0BATEIIbCKUX U MPUKIIATHBIX 33/1a4;

en1aoemsn:

METO/IaMU pabOThl C HAayYHO-TEXHUYECKOW, CIIPAaBOYHOM JMTEpPaTypod M 3JIEKTPOHHO-
OMOMMOTEYHBIMH pECypcaMU 10 TEOPETHYECKUM M TEXHOJOTHYECKHUM AacleKTaM CHHTe3a
HaHOYACTHUIl U HAHOMATEPHAJIOB B )KUIKUX CPEIax;

OCHOBHBIMH METOJIaMH CHHTE3a B KHUJKHUX Cpelax HAHOYACTHI[ M HAHOMATEpPUaJIOB
Pa3IUYHON AUCTIEPCHOCTH U TIPUPOIBI.

3. Kpartkoe cogep:xaHue TUCHMILTHHbI

Pasjnen 1. BBegenne B CHHTE3 HAHOYACTHI U HAHOMATEPHUAJIOB B KUJAKHUX Cpeax

Konpencauust B xuakux cpepax. Crtaauu mpolecca KpUCTaUIM3allMM - 0Opa3oBaHHE
LIEHTPOB HYKJICAIIMH, POCT HAHOYACTHII. TepMOAMHAMUKA U KHHETHKAa TOMOTCHHOW HYKJICAIHH.
Kputnueckwuii 3apoapi; GakToOpsl, BIUSIONINE HA pa3Mep KPUTHUECKOTO 3apO/IbIIIa.

OcHoBHbIE (PaKTOPBI, BIUSAIOLIME Ha CKOPOCTh pocTa HaHo4acTull. CrocoObl 3aMeIIeHUs
pocCTa ¢ 1eJIbI0 MOTY4YEHUsI HAaHOYACTUL KOHTPOJIUPYEMOTO pa3Mepa.

Kpucrannuzanus npu nepechimenns 1 nepeoxiaxacHn. CrocoObl KpUCTaIU3AIUH.

Pa3nes 2. CuHTe3 HAHOYACTHIL METOJAMH KOHTPOJIHPYEMOI0 OCAKICHHU S

CuHre3 HaHoyacTull OnaropoAHblx MeTaioB. Meroapl TypkeBuua u bpacrta. Cunres
HaHOCTEp)KHEH 30J0Ta U cepebpa. CuHTE3 Ha 3apojplliax KpucTayuianuu, Biausaue [TAB.
MexaHu3M pocTa HaHOCTEPKHENW METAJUIOB B JKMJIKUX Cpelax.

CunTe3 MarHuTHBIX HaHo4acTHIl. [loydeHrne MarHuTHBIX KUJKOCTEH.

CuHTE3 TOJYPOBOIHUKOBBIX HAHOYACTHII METOJOM KOHTPOJIUPYEMOTO OCAXKICHHS.
Metoa MONEKyISAPHBIX MPEeKypcopoB. OCHOBHBIE (DAKTOPHI, BIUSAIOIINE HA pa3Mep M CKOPOCTh
CHUHTE3a HAHOYACTHII MTOJTYTIPOBOIHUKOB METOJIOM MOJICKYJISIPHBIX TTPEKYPCOPOB.

OCHOBBI CHMHTE3a HAaHOYACTHI], COCTOSALIMX M3 CIUIaBa METAJIOB, CO CTPYKTYPOH SIpo-
000J104Ka, MHOTOCJIOMHBIX CTPYKTYP.

Pazgen 3. KoMiulekcHbIe MeTOIbI CHMHTE3a HAHOYACTHIl M HAHOMATEPUAJIOB B
JKHJIKUX cpeaax

OcHOBBI 3051b-T€JIb MeTOAA. [ MAPOJIN3 M MOTUKOHACHCAIMS B IIETOYHON U KUCIIOHN Ccpeie.
I'eneoOpa3oBanne W cUHEpE3UC. YIAICHUE pACTBOPUTENSI - OOpa3oBaHWE Kceporened u
a’poresieu.

CuHTE3 HAHOYACTHUIl B CBEPXKPUTHUECKHX >XUAKOCTSIX. CBEPXKpUTHUYECKAS] JKUIKOCTb,
KaK pacTBOpPUTENb. Pa3HOBHUAHOCTH COJBBOTEPMAIBHOTO W THUAPOTEPMAJIHLHOTO CHHTE3a
HaHOMAaTEpHaJIOB.

CuHTE3 HaHOYACTHI] TPH MUKPOBOJIHOBOM M YJIbTPa3BYKOBOM BO3JIEHCTBHH. MexaHU3M
CUHTE3a.
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Kpuoxumuueckuit Meton cuHTe3a HaHoYacTHIl. XiagoareHThl. CrmocoObl yaajneHus
pacTBOPUTEISL.

DNEeKTPOXUMHUYECKME METOIbl TOJTY4eHUs] HaHoMarepuanoB. KaTomHple W aHOMHBIC
MpoIeCChl CHHTE3a HaHoMaTepuaioB. [lomydeHne HaHOCTPYKTYPUPOBAHHBIX IOKPBHITHI.
OO6pa3zoBaHu€e HAHOTIOPUCTHIX MaTEPUAJIOB.

Matpuunslii cuHTe3 HaHoudacTull. CHHTE3 HAaHOYACTHUIl B MUIIEIIIAX U MUKPOAIMYIbCUSX.
Hcnonp30BaHne TEKCArOHANBHBIX M KYyOWYECKHUX JKHUIKOKPUCTAIUTMYECKUX (pa3ax B KaueCTBE
MaTpHIIbI IJIs1 CHHTE3a HAHOMATEePUAaJIOB.

buonornueckne MeToapl CHHTE3a HAHOYACTHUII. BHYTPUKIETOYHBIM CHHTE3 HAHOYACTHII.
MaruneTo6akTepuu, MarHeTOCOMBI.

Camoopranu3aiids HAHOYACTHUI[ TOJ JEWCTBHEM KaNWUISPHBIX, TPABUTAIIMOHHOW U
LEHTPOOCIKHOW  CHJI, JCHCTBMU OJIEKTPUUYECKOTO W MArHUTHOTO TMOJs.  MaTpudHas
caMOOpraHu3anusl.

4. O0beM yueOHOM THCUMIINHBI

O0beM IMCUMIINHBI
Bupa yyeOHo# padoThl Axax | Actp.
3E
4. 4.
O01mas TpyA0eMKOCTh JUCHMIIJIMHbI 5,0 144 108
KonTrakTHasi padoTa — ayAMTOPHBbIE 3aHATHS: 1,78 64 48
B TOM 4HcJie B (popMe NPpaKTHYECKOH OATOTOBKHU 0,89 32 24
Jlexinm 0,45 16 12
B TOM 4ucJie B (popMe NPaKTHUECKON MOATOTOBKH - - -
[TpakTnueckue 3anstus (113) 0,45 16 12
B TOM 4ucJie B (popme NPaKTUYECKOM MOATOTOBKH - - -
Jlaboparopusie padboTs! (JIP) 0,89 32 24
B TOM 4ucJe B popMe NPaKTUYECKOU MOATOTOBKH 0,89 32 24
CamocrosiTesibHasi paboTa 3,22 116 87
KoHTakTHas camocrosiTesibHas paboTa 0,4 0,3
3,22
CaMOCTOSTENbHOE N3YUYEHHUE PA3/IeTI0B AUCHUIIIIMHbI 115,6 | 86,7
Bua konTpoJs: 3ader c onleHKOM

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHBI
«MeToabl ¥ IpUOOPHI AJIs1 H3YUYEHUSI HAHOYACTHI 1 HAHOMATEPHUAJIOB)

1 eab aucoMIJIMHBI — (QOPMUPOBAHME 3HAHUM O CYIIECTBYIOUIMX METOAAX
UCCIIEI0OBAaHUSI HAHOOOBEKTOB U HAHOCUCTEM U IIPUHLIMIIAX, HA KOTOPHIX OCHOBAHO COBPEMEHHOE
JMarHOCTHYECKOE M  aHajauTHueckoe obopynoBaHue. OCHOBHOE BHHUMaHUE yIeNseTcs
(GbyH1aMeHTaIbHBIM IPUHLIKIIAM, GU3UYECKUM IPEesiaM Pa3IMYHbIX METOJ0B U UX TOUHOCTHBIM
XapaKTEePUCTHKAM.

2 B pesyabraTre u3yYeHHs JAUCUMIUIMHBI 0Oydamluiicd 1O Mporpamme
0akaJlaBpHATAa J0JIKEH:

Obaaoams cleqyOIUMU KOMIIETEHIMSIMA U UHAUKATOPaAMU UX JIOCTUKEHUS:

[1K-2.1; I1K-2.2

3HAMb:

- (DM3UKO-XMMHYECKHE OCHOBbI METOJIOB MCCJEIOBaHUS, aHaliu3a M JAUArHOCTUKU
HAaHOMAaTepHUaJIOB U HAHOCUCTEM;
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- (pM3MYECKUEe OCHOBBI CKAaHUPYIOIIEH M MPOCBEYMBAIOUICH 3JIEKTPOHHON MHKPOCKOIIUH,
TYHHEJIBHON U aTOMHO-CHJIOBOW MUKPOCKOIINH;

- (Qu3nMYeCKHe OCHOBBI CHEKTPOCKOMUYECKUX U AU(PPAKIMOHHBIX METOJOB M3Y4YEHMsS U
aHaJIM3a HAHOCHUCTEM U HAHOMATEPHAJIOB

- BUJIbI U YCTPOWCTBO OCHOBHBIX NMPUOOPOB I UCCIEAOBAaHMS, aHAIN3a U AUATHOCTUKH
HaHOMAaTepHUaJlIOB U HAHOCUCTEM;

- OCHOBHBIE TpeOOBaHUS K 00BEKTaM aHajau3a Ul Pa3IMYHbIX METOJOB HCCIEAOBAHUS,
aHaIM3a U TUarHOCTUKY HAHOMATEPHAJIOB U HAHOCHUCTEM;

ymemy:

- BbIOMpaTh HEOOXOAMMBIH METOJ aHajgu3a W  JUArHOCTHMKM  HAHOYACTHI],
HAaHOMAaTepHUaJlIOB U HAHOCHUCTEM B COOTBETCTBHUH C ITOCTaBIECHHOW MCCIIEIOBATEIBCKOM LEIBIO;

- OLICHMBaTh JOCTOBEPHOCTh IIOJIYYEHHBIX pE3yJbTaTOB aHAJINW3a HAHOYACTULl U
HaHOMAaTepHUaJoB;

- IPOBOJUTH CPABHEHUE PE3YIbTATOB, IOJIYYEHHBIX PA3HBIMU METOAAMM;

énaoems:

- HaBBIKAMH HCIIOJIB30BAHMS PA3JIMYHBIX TEXHUYECKUX CPEACTB I H3MEPEHUS M
KOHTPOJISI OCHOBHBIX ITAPaMETPOB HAHOYACTHUIl 1 HAHOMAaTEpPHUaJIOB;

- HaBbIKaMH aHAJIM3a MOJyYEHHBIX PE3YyJIbTaTOB.

3. Kpartkoe cogep:xaHue TUCHMILTAHBI

Pa3nen 1. OcobeHHOCTH MCCiIeJ0BaHUSI HAHO00HEKTOB U HAHOCUCTEM

1.1. BBeaenne. OcoOEHHOCTH HCCIEIOBAHUA HAHOOOBEKTOB M HAHOCHUCTEM. METOIbI
U3y4YeHUs (U3UKO-XMMHUYECKUX IPOLIECCOB B HAHOCUCTEMAaX, (PU3MYECKHX, XUMHUYECKUX U
OMOJIOTMYECKUX CBOWCTB M JKCIUIyaTallMOHHBIX XapaKTEPUCTUK HAHOMATEpPUAJIOB, YCTPOUCTB,
npuOopoB U u3zenuil Ha ux ocHose. Crenuguka JIMHEHHBIX U3MEPEHNUN, XUMHUYECKOTO aHaJIn3a
U OIpe/eeHHs] CTPYKTYPHBIX apaMeTpoB HaHOOOBEKTOB. TpeboBaHMsI K TOUHOCTH U3MEPEHUI
U METPOJIOTMYECKUM XapaKTEepUCTUKAM METOJOB aHaIM3a W JAMArHOCTUKM HaHOYACTHUI] U
HaHOMAaTEpHaJIOB.

1.2. Muxpockonnyeckue MeToAabl. OCHOBHBIE MOHSTHS: YBEIMYEHUE MHUKPOCKOIA,
[I0JIE3HOE yBEJIWYEeHHE, TU(PAKIIUOHHBIIN Hpeiesl IPOCTPAHCTBEHHOTO pa3pelieHs! ONTHYECKOTO
MUKpockomna. [IpuHIunbl MOCTpOeHUs YBETUYEHHOTO n300paxeHus. [Ilpubopsl ¢ napamienbHbIM
U TocJenoBaTenbHbIM (opMUpOBaHUeM H300pakeHus. [IpuHuun nocrpoeHus: n300pakxeHus B
pacTpoBoM (CKaHHMpYIOIIEM) MHUKpockore. [IpocTpaHcTBeHHOE paspelieHrne U TIIyOuHa
PE3KOCTH.

1.3. Teopusi MoJieKyJsIpHOTO paccessHusi cBeTa. OCHOBbI TEOPUU PACCESIHUS CBETA.
PaneeBckoe paccessnue. KomOuHaimonHoe paccesiHue cBeta. BrIHYyXJIeHHOE€ KOMOWHAIIMOHHOE
paccesiHre. CeKTpOCKOIIUS pacCesiHUS CBETA.

1.4. ®usnuyeckne OCHOBbI JJIEeKTPOHHONH MMKPOCKONMH. OMHUCCUS DIIEKTPOHOB.
TepmonneKTpoHHas! 1 BTOPUYHASL 3JIEKTPOHHAS SMUCCHUS. ABTO3JIEKTPOHHAs (II0JIeBasi) IMUCCHSL.
O¢ddexr TemioBbIX ckopocTe. VICTOYHHMKM 3JIEKTPOHOB  (SJIEKTPOHHBIE IMYIIKH) JJIs
AJIEKTPOHHBIX MHUKPOCKOINOB. THUIBI HCIOJBb3yeMbIX KaTojoB. IIpenmyiiectBa M HeIOCTaTKU
KaTOJOB C aBTOJIEKTPOHHOU 3muccuell. [lonarue 06 31eKTpOHHOM ONTHUKE, MAarHUTHBIE JIMH3BL.
BakyymHble ycnmoBusi JUid  pa3iMUYHBIX THUIOB  3JEKTPOHHBIX MHKPOCKOIMOB. (OCHOBBI
B3aUMO/ICHCTBUS AJIEKTPOHHOTO ITy4YKa CPETHUX dHEPTUid ¢ TBepAbIM TenoM. [Ipober a1ekTpoHOB
B TBepoM Tese. OCHOBHbIE B3aMMOJCHCTBHS — YIIPYroe M HEyIpyroe paccesHue. Bropuunas
AJIEKTpOHHAsT AMHCcHs. ['eHepanusi TOPMO3HOIO M XapaKTEPUCTUYECKOTO PEHTTEHOBCKOTO
mnydeHus. Oxe-2>pheKT U 0XKe-dJEKTPOHHasT HSMHCCHS. PaguanuoHHBIE TMOBPEKICHUS
uccienyeMoro oobekra. JleTekTopsl HH(GOPMATUBHBIX CUTHAJIOB B 3JIEKTPOHHON MUKPOCKOTIUU.

[IpenenbHbIE BOBMOKHOCTH 3JIEKTPOHHON MUKPOCKOTIMHI

Paspnen 2. MeToabl MUKPOCKOIIMU

2.1. PacTrpoBasi 3JieKTpOHHasi MMKpockonus. OOmas cxemMa W NPUHLIUN JCUCTBUS
pacTpoBOro AJIEKTPOHHOTO MHUKpOCKoma. THIlbl KaToJI0B, HCHOJb3yeMble B PacTpOBOil
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EKTPOHHOM MHKpOCKONMH. VX CpaBHUTENbHBIE IPEUMYIIECTBA M HENOCTAaTKU. Pexnm
perucTpany MEJUICHHBIX BTOPUYHBIX 3JEKTPOHOB. JleTeKTOp MEUIEHHBIX BTOPUYHBIX
2NeKTpoHOB. Mexanusm  QopmupoBaHusi  KoHTpacta u3oOpakenus. Kanrten-a¢d¢exr.
[IpocTpancTBeHHOE paspenieHue ©W HWHQPOPMATUBHBICE BO3MOXKHOCTH. OrpaHUYeHHs Ha
XapaKTepUCTUKU 00paslia — TeIIo- M 3JIEKTPONPOBOJHOCTh. PexXuM peructpauuu o0OpaTHO
paccesiHHbIX 3JIEKTpPOHOB. MHQOpMaTUBHBIE BO3MOKHOCTH, IPOCTPAHCTBEHHOE pa3pelleHue,
IIpUMEHEHHE. PacTpoBBIM AJIEKTPOHHBIH MHUKPOCKOI — CpPEIACTBO H3MEPEHUS JIMHEWHBIX
pa3MepoB B HaHouana3oHe. KanubpoBka B HaHOAMAaIa30He. JIMHEHHBIE MEPBI B HAHOIMAIIa30HE.
[IpenenbHbIE BO3MOKHOCTH PACTPOBOM 3JIEKTPOHHON MUKPOCKOIIUHU IIPH U3MEPEHUU JIMHEUHBIX
pa3MepoB HaHOOOBEKTOB. [IpocTpaHCTBEHHOE pa3pelIeHHE.

2.2. TlpocBeunBamwmasi 3JeKTPOHHAasA MuUKpockonus. OOmas cxemMa U TNPUHIUI
NeMCTBUS MPOCBEUMBAIOIIETO AIEKTPOHHOIO MHKpOCKoma. Peanuzanus pexxuMoB HaONIOAEHUS
n300paxeHus: (TEMHOE U CBETIOE TOoJje), MUKpoaudpakuuu. DiekrpoHorpadus. MexaHu3msl
(dbopMUpOBaHMSI KOHTpacTa H300pa)K€HUS B IPOCBEUYHMBAIOIIEM 3JIEKTPOHHOM MMKPOCKOIIE.
[IpocBeunBaOmUi  AMEKTPOHHBIA MHUKPOCKON Kak CpPEICTBO HM3Yy4EHUS] HAHOOOBEKTOB.
[IpenenbHble BO3MOXKHOCTU IPOCBEYMBAIOLIETO AJIEKTPOHHOIO MHKpOCKoma. TpeOoBaHus K
00BEKTaM UCCIIEOBAHMSI.

2.3. Ckanupywomas 30HA0Bass MHKpockonus. OCHOBHblE (U3NYECKUE IPUHLIUIBI
CKaHMPYIOLIEH 30HAOBOM MHUKpOCKONMHM. TyHHenbHas M aTOMHO-CWJIOBAas  30HJOBas
Mukpockonus. MHdopMaTuBHbIE BO3MOXXHOCTH U IPOCTPAHCTBEHHOE pazpelieHue. OCHOBHBIE
JJIEMEHTBl CKaHUPYIOLIEro 30HIOBOTO MHUKpockomna. lIpumeHeHume mnpu uccienoBaHUMU
HAaHOOOBEKTOB U JIMHEMHBIX U3MEPEHUSAX B HAHOAUAIIa30HE.

Paznen 3. ChoexkrpajibHble MeTOAbl aHaiu3a. JludpakuuoHHble MeTOAbI
HCCJIeI0BAHUS

3.1. PentreHocnekTpajbHblii MUKpPoaHaau3. ['eHepanys peHTreHOBCKOIO H3JIy4EeHMS
IpyU  B3aUMOJECWCTBMM  3JEKTPOHOB C  TBepAbIM  TedoM. OCHOBHbIE  MPUHIUIIBI
PEHTT€HOCIEKTPAJIBLHOTO aHaidu3a. XapaKTepUCTUYECKOE PEHTTEHOBCKOE H3JIydyeHHUe. 3aKOoH
Mo3nu. 3aKOHOMEPHOCTH B PEHTI'C€HOBCKHX crekrpax. CrekrpanbHble cepud. TopMo3HOE
PEHTIeHOBCKOE M3iydeHue. lIpHHIUMNBI pa3inoKeHHsT PEHTI€HOBCKOTO H3JIy4YEHHUs B CIEKTP.
CrieKTpoMeTphbl C BOJHOBOW W 3HEPreTUYecKod aucrepcueil. PEeHTreHoBCKUH MUKpoaHalu3 C
AJIEKTPOHHBIM ~ 30HJIOM.  MeTposioTuyecKkue  XapakTepUCTHKU  (JOKaJIbHOCTb,  IpeJel
OoOHapy)XeHHMsI, 1Mana3oH OINpeAeseMbIX COJEp>KaHUM, AUaNa3oH ONpeAEsSieMbIX AJIEMEHTOB).
YCTpPOUCTBO PEHTTEHOBCKOIO MMKpOAaHAINW3aTopa. [IpMHIUMIIBI KOJIMYECTBEHHOIO aHaJIN3a.
PeHTreHoBCKMIT MHKpOaHanu3 B NPOCBEUYMBAIOIIEH 3JIEKTPOHHON MHUKpockonuH. lIpenenbHbie
BO3MOKHOCTH.

3.2. DueKkTpoHHas cneKTpockonusi. O)ke CIIEKTPOCKONHUS U PEHTT€HO(POTONIEKTPOHHAS
CIEKTPOCKOIIHS. WNudopmarrpHbie BO3MOKHOCTH. JloxanpHOCTB OIIPENEIICHUN.
DKcrepuMeHTaIbHbIE 0COOCHHOCTH peanu3aluu MeToaoB. Bakyymuble ycnoBus. IlpuHiumns
omnpezneneHuss (OpMbl HAXOXKICHHUS D3JIEMEHTOB — XUMHUYeCKUil ciaBur. JlokanabHas oxe-
CHEKTPOCKOIIMA C  JJIEKTPOHHBIM  30HIOM. lIpenenpHble  BO3MOXKHOCTM  3JIEKTPOHHOU
CHEKTPOCKOIINH.

3.3. Macc-cnekTpomMeTpusi BTOPUYHBIX HOHOB. OCHOBHbIE (PU3UYECKHE SBJICHUS MPU
B3aMMOJICICTBUM HMOHOB ¢ TBepAbpIM TesnoM. KaromHoe pacnsuienue. Ilpomeccsl noHumzanuw,
K03 (ULNEHThl OTHOCUTEIBHON 3JIEMEHTHOW YYBCTBUTENBHOCTU. [IpHHIMIBI neficTBUS Macc-
CIIEKTPOMETPOB, OCHOBHBIE THIIBI MacC-CEenapaTropoB. Macc-ClEeKTpOMETp BTOPUYHBIX HOHOB.
OcHoBHbIE 37eMeHTHI. TpeboBaHUs K BaKyyMHbIM yclioBUsAM. lloHsATHE 0 pacnpenenuTenbHOM
(mocnoitnom) aHanmze. JlokambHOCTH ompeneiacHus. [IpUHIUIIBI KOJIMYECTBEHHOTO AaHalln3a.
KamubpoBka npubopa mo riayomHe. MeTposorudeckue XapakTepUCTHKH MacCC-CIIEKTPOMETPHUU
BTOPUYHBIX HOHOB. Bpems nposeTHas Macc-CleKTpOMETPHS.

3.4. Unrtepdepomerpuyueckue MeToAbl HM3MepeHHs] HaHomepeMemleHuil. [IpuHIun
neictBus  yaszepHoro uHTepdepomerpa. IlpenenbHble BO3MOXKHOCTU HHTEp(EpOMETPHUH.
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CoBMeElICHHBIE YCTAHOBKM — DJJIEKTPOHHBIE M 30HJIOBBIE MHKPOCKOIIBI C JIa3€pHBIMU
uHTEpPepomMeTpamMu.

3.5. JIudpakuuonHble MeTOAbl MCCAEAOBAHUS HAHO00bEKTOB. Jludpakius
PEHTI€HOBCKHUX JIydeld W 3JeKTpoHOB. YpaBHeHus Jlays, ypaBHeHue Bynbda-bparros. Csszb
YIJI0BOM HIMPUHBI JUGPAKIIMOHHOTO MakCUMyMa U pa3mepa olriacTtu paccesHus. ManoyrioBoe
paccessHHEe PEHTTEHOBCKUX Jy4ded M UIEKTPOHOB. IIpumeHeHme nusd u3MepeHus pasMepoB
HaHOYaCTHLL.

3.6. Metoabl BbISIBJIEHHS KBAaHTOBO-pa3MepHbIX 3¢ ¢exToB. JlromuHecueHus,
paMaHOBCKO€ paccesHue. [I[puMeHeHre XuMHYECKUX 30H/10B.

4. O0beM yueOHOM THCUMTIIHHBI

O0beM IMCUMIINHBI
Buja yueOHo# padoThbl Axax | Actp.
3E
4. 4.
O01mas TpyA0eMKOCTb JUCUMIIJIMHbI 6,0 216 162
KonrakTHasi padoTa — ayAUTOPHBIE 3aHATHS: 2,67 96 72
B TOM 4HcJIe B (popMe NPpaKTHYECKOH OATOTOBKH 0,89 32 24
Jlexuu 1,33 48 36
B TOM 4ucJie B (popMe NPaKTUYECKOU MOATOTOBKH - - -
[TpakTuueckue 3anstus (113) 0,45 16 12
B TOM 4ucJie B (popMe MpaKTUYECKOM MOATOTOBKH - - -
Jlaboparopusie paboTs! (JIP) 0,89 32 24
B TOM 4ucJe B popMe NPaKTUYECKOU MOATOTOBKH 0,89 32 24
CamocrosiTesbHasi paboTa 2,33 84 63
KoHTakTHas camocrosiTesnbHas padoTa 533 - -
CaMOCTOSTENbHOE N3YUYEHUE PA3/I€TI0B JUCUUIUIMHBI ’ 84 63
Buja koHTpoOJIS:
JK3aMeH 1 36 27
KoHnTakTHas paboTa — mpoMeXyTo4Hast aTTeCTaIus 1 0,4 0,3
[ToaroroBka K 3K3aMeHy. 35,6 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH
AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«buoJiornYecKue HAaHOCTPYKTYPbD)
1 Heap jaucuMmJIMHBI — O3HAKOMHUTH CTYJAEHTOB C OCHOBHBIMHM KjlaccaMu

OMOJIOTUYECKUX MOJICKYJI, MX CTPOCHHEM M (DYHKIHSIMH, aTh MMOHATHE O CTPOCHUU U (PYHKIIUSIX
OMOJIOTUYECKHX HAHOCTPYKTYP B JKMBOW NMPHUPOJC HA MPHMEPE DHEPIETHUSCKUX IIPOIECCOB B
KJIETKE, IPOIIECCOB T'e€HEPUPOBAHMS, BOCIPHUATHS U TIEpPellaydl CUTHAJIOB, MEXaHUYECKOTO
JIBHOKEHUS.

2 B pe3yabTaTe u3yYeHHs JAUCHHUIUIMHBI OOyYalIHiicd MO mNporpamMmme
0akajiaBpuAaTa J0JIKeH:

Obnadams CIENyIONMMUA KOMIETEHIIMAMA U MHAUKaTopamMu ux aoctwkenus: [1K-1.1;
I1K-3.1

Buame:

- CTPOCHHE, CBOMCTBA U OMOJIOTHYECKHE (PYHKITMH OCHOBHBIX KIIaCCOB OMOMOJICKYIT,

- CTpO€HHUE U paboTy HanboJiee BaXKHbIX OMOJIOTHYECKUX HAHOCTPYKTYD;
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- MOJICKYJISIPHBIC MEXaHW3MbI BOCHPHUATHUS, MIEpPeaud U mprueMa WH(HOPMALUN B JKUBBIX
cHCTEMaAX;

- MOJICKYJISIPHBIE MEXaHU3MBI TIOJTYICHHS M XPAHCHHS SHEPTUU B )KUBBIX CHCTEMAaX;

- MOJICKYJISIPHBIE MEXaHU3Mbl MEXaHUYECKOTO JIBFDKECHUS B )KHBBIX CHCTEMAX;

Ymemn:

- BHJICTh TEPCIICKTHBBI BO3MOXHBIX OHOJOTHYCCKHX, MEAMIIMHCKHUX M 3KOJOTHYCCKUX
MIPHJIOKCHUH HAHOTEXHOJIOTHH;

— CaMOCTOSTEILHO OPUCHTHPOBATHCS B JIMTEPAType, IMOCBAIMICHHOW MEIUIIUHCKUM U
OHMOJIOTUYECKUM TPUIIOKCHHSIM HAHOTEXHOJIOTHU;

- BECTH JIUAJIOT U COTPYJAHHYECTBO C MPEACTABUTEISIMU MEIUIIMHCKUX U OHOJIOTHICCKUX
Hayk;

Braoemy:

- HaBBIKAMH aHAJIM3a HAYYHO-TEXHUYCCKOW JINTEPATYphl B OOJIACTH CTPOCHUS, CBOWCTB,
(YHKIMH ¥ BO3MOYKHOTO MMPUMEHEHHSI HAHOCTPYKTYP OMOJIOrHYeCKOT0 TIPOUCXOXKICHHUS.

- CITIOCOOHOCTBIO MCIOJIF30BATh Ha MPAKTUKE 3HAHUS O CTPOCHUHU M ()YHKIIMOHUPOBAHHUH
OHMOJIOTUYECKUX HAHOCTPYKTYP, B TOM YHUCJIC ITPH pa3paboTKe HOBBIX HAHOMATEPHAJIOB.

3. Kpartkoe cogep:xaHue TUCHMILTHHBI

Pa3nes 1. OcHOBBI OMOXMMNH, IUTOJIOTUHM ¥ BUPYCOJIOTUH

1.1. Beenenne. CooTBETCTBHE pa3MEpPOB HAHOYACTHI] U OMOJIOTMYECKUX HAHOCTPYKTYP.
Cesi3p Oumoxumuum U HaHoTexHojoruu. buommmerunka. OOBEKTHl H3Y4YEHUS] OHUOXHUMUU.
buonoruueckre 00BEKThl KaK HAHOCTPYKTYPbl M HAaHOMAIIMHBI. DJIEMEHTHBIH COCTaB JKHBBIX
opranu3MoB. Oco6ast poJib BOJIbI 17151 )KUBBIX OPraHU3MOB.

1.2. Kaerku u Bupycbl. OCHOBBI KJI€TOUHOM Teopuu. IIpokapHOTBl M 3YyKapHOTHI.
Crpoenue, (QpyHKIMM U XapakTepHblEe pa3Mepbl KIETOUHBIX CTPYKTyp. CTpoeHue BHPYCHBIX
gactul. Kmaccudukanmss BupycoB. BzaumoneiicTBue BUPYCOB C KIETKOHW. JIM30TCHHBIH WU
JUTUYECKUH 1yTh. BUpychl Kak NpupoJHbIe HAHOMAIIMHBI.

Pa3nes 2. OcHoBHBIE Kj1acchl OMOJIOTHYECKUX MOJIEKYJT

2.1. BeakoBble HaHOO0BEKTBHI. AMWHOKHUCIOTHI: oOIpeaeneHue, obmas Qopmyna,
ONTHUYECKasl aKTUBHOCTb. buosiornyeckue QyHKUMH aMUHOKHUCIOT. CTpyKTypa aMHHOKHCIIOT.
Hezamennmble amuHOKHCIOTHL. CTpyKTYypa U Onosiornyeckue (GyHKIUHU MEeNTH IOB.

buonoruueckue (GyHKIMM, XapakTepHble pa3Mepbl MOJEKY1 O€lKOoB. YPpOBHHU
OopraHu3aluu CTpyKTypbl OenkoB. [leHarypauusa. HaHocTpykTypa KOJIJIareHOBBIX BOJIOKOH.
Crpykrypa u pyHkuuu remoriodrusa. CTpykrypa U GyHKIMM UMMYHOIJIOOYJIMHOB.

Omnpenenenue, HOMEHKIaTypa u kKiaccuduxanus dhepmeHToB. OCOOEHHOCTH NEHCTBHS
(bepMeHTOB Kak KaTanu3aropoB. CTpoeHHEe aKTUBHOTO LEHTpa pepMeHTOB. MexaHu3M JIeHCTBUs
depMeHTa - TEOpUsl MHAYLUUPOBAHHOTO COOTBETCTBHS. OCHOBBI ()EPMEHTATUBHON KUHETHKU:
BIUsiHUE TemmepaTypsl, pH, koHueHTpauuu (epmeHTa u cydctpara. YpaBHeHne Muxasnuca-
Menten. Perynsuust akTUBHOCTH (EpMEHTOB — KOHKYPEHTHOE€ M  HEKOHKYPEHTHOE
MHIUOUpOBaHME, AJUIOCTEpUYECKasl  peryisius, KoBajeHTHas Moaudukauus. Kackan
(epMEeHTaTUBHBIX peaKuil Ha IPUMEPE CBEPTHIBAHUS KPOBHU.

Kodepmentsl. Ilpumepst kodpepmenToB. DYHKIUUM BUTAMHUHOB KaK KO(PEPMEHTOB.
Hpyrue ¢pyHkimy BuTaMuHOB. [IpuMepbl BATAMUHOB. ABUTaMUHO3.

2.2. YrJieBoaHble HAHOCTPYKTYpPbL. CTpoeHre u OHONIOru4Yeckre QyHKIUU YrIeBOJIOB.
Monocaxapuapl. CTpykTypHass M ONTHYECKass M30MEpUs MOHOCAXapuJoB, JHUHEHHbIE U
uukinuyeckue Qopmbl. Jucaxapuapl — caxapo3a M Jjakrto3a. [lonmcaxapuapl: 1emI0i103a,
KpaxMaj, IJIMKOT€H, WHYJIUH, XUTHH, THaJlypoHOBas Kuciora. HaHocTpykTypa KieTOYHOI
CTEHKH PaCTECHHM.

2.3. Jlunuasl u  Omosormyeckue MeMmOpaHbl. buosornueckue QyHKUUUM U
kinaccupukanus aunuaoB. JKupnaele kucnotel. Tpurnunepunsl. Bocku. ®ochonunuabl.
Crepounpl, xonecreput. Kaporunonsl. TepnieHsl.
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Hanoctpykrypa kieroyHoii memOpaHbl — JMNUAHBIA Ouciol, nepudepuueckue u
uHTerpanbHble Oenku. DYHKIUU KIETOUYHBIX MeMOpaH. MeMOpaHHBIN TpaHCHIOPT: MpOCTas U
obneruennas auddysus, akTUBHBIM TpaHcnopr. MexanusMm neiictBus Na'/K'-macoca. Poib
MOHHBIX KaHAJIOB B IPOBEJICHUH HEPBHOTO UMITYJIbCA.

2.4. HanocTpykTrypa W (PYHKUMH HYKJEHHOBBIX KHCJIOT. XHUMUYECKUIl COCTaB
HYKJIEMHOBBIX KHCJIOT, a30THCTbIe OCHOBaHusA. YmnakoBka J/IHK, HanocTpykTypa XpomaruHa.
[IpyHIMI KOMIIJIEMEHTApHOCTH, BOJOPOJHBIE CBA3M MEXKIY Aa30THCTHIMU OCHOBAHHSIMH.
Hanoctpykrypa aBoitnoi cnmpanu JJTHK.

CBolicTBa TEHETMYECKOTO0 KOJa, CTpoeHHe TreHoB. OpraHuzanusi TeHEeTHYEeCKOIro
MaTtepuaina, CTPYKTYpHbIE T€Hbl M PEryiIsSTOpHble ydacTKH. MHTpOHBI M 3K30HBI. MyTtanuu u
¢dakropsl, ux Bei3piBatomue. Penapanus JJHK. Ilpumeps! HaciencTBEHHBIX 3a001€BaHUM.

[Ipouecchl mnepemaun renerudeckoil wuHpopmanuu. Perumkauus JIHK, crtpoenue
peruiukatuBHOW BuikH. Tpanckpunius, padota PHK-nommmepasel. CtpoeHue TpaHcrnopTHOMN
PHK. Crpoenue u padota pudbocombl. OCHOBHBIE CTaIUU MPOIECCA TPAHCIISALINH.

Paznen 3. Mogeky/sipuble MeXaHU3Mbl (YHKIHMOHUPOBAHUSL OHOJIOTHYECKHUX
HAHOCTPYKTYP

3.1. MogekyJ/isipHble MeXaHU3MbI BOCIIPUAATHSA U Nepeaayu nHpopmanum.

HepBHas u rymopanpHas perynsiuus opranusma. llonarue ropmona. OcoOeHHOCTH
NEUCTBUSL TOPMOHOB. MOJEKy/IsipHble MEXaHU3Mbl JIEUCTBHUS TOPMOHOB: MeMOpaHo-
OMOCPEIOBAaHHBIM M LUTO30JIbHBIM Mexanu3M. Krnaccudukanus ropmonoB. Crpykrypa u
Oouonornuyeckne (YHKIUM HEKOTOPbIX TOPMOHOB Tunodu3a U MNepuPepudecKux Kemes.
['opMoHanbHBIE HAPYIIEHHUS.

HepBHas perynauus, ctpoeHue akcoHoB. CTpoeHue U paboTa HEPBHO-MBIIIEYHOTO
cuHarca, Heiipomeauaropbl. Opransl 4yBcTB. [lonsTue penentopa. CTpoeHue U MOJIEKYISpPHBIN
MeXaHU3M palboThl 3puTenbHOro peunentopa. CTpoeHHE U MeXaHH3M pPAadOTHI CIYXOBOIO
penientopa. MoJieKylIsipHbIM MEXaHU3M BOCHPHUATHS BKyca Ha IPUMEPE caxapo3bl.

3.2. Mexanunueckoe aBu:keHue. CTpoeHre MUKpoTpyOouek. MosekynspHasi CTpyKTypa
1 paboTa KJIETOYHBIX pecHHYeK. BpamarenbHoe IBMKEHUE JXKI'YTUKOB KJIETKH («HAaHOMOTODY).
CrpoeHue MblIeuHOM KIeTKH, MuopuOpusuibl. HaHOcTpykTypa akTuHa M MHO3MHA.
MouiekynsipHble MEXaHU3MbI MBIIIIEUHOTO COKPAILCHHUS.

3.3. Moaeky/asipable MeXaHU3Mbl INpeBpALlleHUs] JHEPIUU H BellecTBa B KMBBIX
cucremax. [lonsrue merabonusma, karaboyim3m U aHaboiu3M. LleHTpanbHble myTH OOMeEHa.
KiroueBbie MeTabonuThl — nupysar u aneTuiKoA. Makposprudeckie MOJIeKyIbl.

AspoOHOE ©  aHa’poOHOE OKHUCICHHWE YIJIeBOAOB. [ JIMKONHM3, €ro CTaJauH.
[MupyBatruaporenasznas peakmus. [{uxkn KpeGca. OOmmii MaTepralibHBIA U SHEPTETHUECKHUI
OasiaHc a3poOHOTO OKHMCIICHHSI TITFOKO3BI.

CrpoeHue U pojib MUTOXOHAPUH. MexaHH3M OKUCIUTENBHOTO (ochOoprImpoBaHHus,
COMPSDKEHHE MPOLIECCOB OKUCIEHUS U (ochopunupoBaHus, poib MeMOpaHbl. MonekynspHas
OpraHu3alus JAbIXaTeIbHON LEenu.

@doToCHHTE3, CBETOBAsi U TEMHOBAs CTaJuu. MarepuaibHbIil 1 3HEpreTUUecKuil OanaHc
¢doTocunTe3za. CTpoeHHUE XJIOPOIUIACTOB, CTPYKTypa Xjaopoduia. MexaHnu3m CBETOBOM CTaJuH
¢dotocunTesa. TemHoBas ctaaus porocunresa, nuki KanbBuHa.

3.4. JocTukenunst u NnepcneKTHBbI pa3BUTHA HAHOOMOTEXHOJIOTUH.
Hanobuotexnonorus.  Bo3mokHble  OHOJOrMYecKHE€ UM MEAMIMHCKHE  MPHIOKEHUS
HAaHOTEXHOJIOTUM U HAHOMAaTEpUasoB.
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4. O0beM y4eOHOI JUCHUIIMHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axax | Actp.
3E
4. 4.
O01mas TpyA0eMKOCTh JUCUMIJIMHbBI 5,0 144 108
KonrakTHasi paboTa — ayIMTOPHBIE 3aHATHS: 1,78 64 48
B TOM 4HcJjie B (popMe NPAKTHYECKOH NOATOTOBKHU 0,11 4 3
Jlexuun 0,89 32 24
B TOM 4ucJe B popMe NPaKTUYECKOU MOATOTOBKH - - -
[TpaxTnueckue 3anstus (113) 0,89 32 24
B TOM 4ucJe B (popme NpaKTUYECKOM MOATOTOBKH 0,11 4 3
Jlaboparopusie pabotsi (JIP) - - -
B TOM 4ucJe B (popMe NpaKTUYECKOU MOATOTOBKH - - -
CamocrosiTesibHasi paboTa 3,22 116 87
KonrtakTHas camocrositenbHas paboTa 322 0,4 0,3
CaMOCTOSTEIbHOE N3YUYEHUE PA3/IETI0B AUCHUIIIMHbI ’ 115,6 | 86,7
Bua konTpoJs: 3a4er c oleHKOM

5.3 IucuunJuHbl 4acTu, (pOpMHUPYeMOii yHaCTHUKAMU 00Pa30BaTeILHbIX OTHOILIEHH I

(IMCUMITHHBI IO BHIOOPY)

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«Pu3nyeckasi XMuMHsi OCHOBHBIX IIPOLIECCOB B TEXHOJIOTMH HAHOMATEPHUAJIOB»

1. ]_le.]'lb AUCHUIIJIMHBI — PACKPBLITH CMBICII OCHOBHBIX 3aKOHOB, YIIPAaBIAIOMIUX XOOO0M

XUMHUYECKOI0 IIponecca, MmokKasaTrb o0nactu IMPUIOKCHUSA O3THUX 3aKOHOB W HAYYWUTH CTYIACHTA
rpaMOTHO IMPUMCHATHL UX IPU PCHICHHUU KOHKPCTHBLIX TCOPCTHYCCKUX W IMPAKTUUYCCKHUX 3ajay,

IMOHATH OCHOBHBIC KHHCTHYCCKHNEC 3aKOHOMEPHOCTH MPOTCKAHUA XUMHWYCCKUX IMTPOUCCCOB U POJIb

KaTtajau3a JJid XUMHYCECKOHN TEXHOIOTHUH.

2. B pe3ysabTare u3y4eHHs! AUCUUIIJIMHBI 00yYAKOIIMIACH 10JIKEH:

Obaaoams cleqyOIUMU KOMIETEHIMSIMA U UHAUKATOPAMU UX JOCTHKEHUS:

IIK-1.1; TIK-2.1; T1IK-2.2; TIK-2.3.
3nams:

—  OTJIHYHUTCILHBIE OCOOCHHOCTU B MMOBEACHHUU PACTBOPOB DJJICKTPOJHUTOB, CBA3AHHBIC C

MPOXOKIACHUCM DJICKTPHUICCKOI'0 TOKA,

— TCOPHIO IraJIbBAHUYCCKUX $IBJ'IGHI/II7H

— TCOPHU KHHCTHKH, IIYTH TCOPCTHYCCKOTO pacucrTa CKOpOCTGI\/II XUMHWYCCKUX peaKuMﬁ n

OTpaHUYCHHA B IPUMCHUMOCTH paCYCTHBIX METO0B,

— OCHOBBI Teopuu (OTOXMMHUYECKUX M IIEMHBIX PEaKIHi, OCOOEHHOCTH WX CTaJIUWHOTO

IMPOTCKAaHUA U YCIIOBUA OCYHICCTBICHUA,

— OCHOBHBIC UYCPTbl T'OMOICHHOTO MW TC€TCPOrCHHOI0 KaTajin3a,
XUMHYECKOTO IIpo1ecca B IpUCYTCTBUU KaTajinu3aTopa.

Ymems:

97

IMPUYIKUHBL

YCKOPEHUS



— NOPUMEHITh KOHIYKTOMETPUYECKHE M MOTEHLUOMETPUUECKHE U3MEPEHUs IJIs ONpEIeIeHUs
TEPMOJIMHAMUYECKUX  (DYHKIUMNH XUMUYECKMX pEaKlUMi, KOHCTAaHThl JUCCOLIMALIUHY,
MIpOM3BEACHUS pacTBOpuMocTH, pH pacTBopoB u T.x.

— DOpPUMEHSTh TEOPETUYECKHE 3HAHUS M OSKCIEPUMEHTAIbHbIE METOAbl HCCIIEIOBaHUS
¢bu3nyeckoil XMMHUU A PELIEHUS BOMPOCOB, BO3ZHUKAIOLIUX IPU H3YYECHUH KUHETHKU
XUMUYECKUX PEAKLUH;

— IpPOBOAMTH AHAINW3 U KPUTUYECKH OLICHHWBATH IOJIYYEHHbIE AKCIEPUMEHTAJbHbIE JaHHBIE,
000011aTh U J1e1aTh 000CHOBaHHbBIE BBIBO/IbI HA Oa3e MPOBEAEHHBIX ONBITOB.

Braoemy:

— KOMIIJIEKCOM COBPEMEHHBIX AJIEKTPOXUMUYECKUX METOJ/I0B MCCIEAOBAHMS Ul ONpEesICHuUs
TEPMOJIMHAMUYECKUX XapaKTEPUCTUK 3JIEKTPOIUTOB U XUMUUYECKUX PEAKIUi;

— METOoJIaMU ONPEJENICHUs TMOpPsAKa M CKOPOCTH PEAKIMH, YCTAHOBJIEHUS JUMHUTHPYIOLIEH
CTaJNM U MEXAHU3MAa N3y4aeMON XUMHUYECKOMN PEAKINY;

— HaBbIKAMU  COCTaBJIEHUS TaJIbBAHMYECKUX DJEMEHTOB ISl  LeJled  OmpeleseHus
TEPMOJIMHAMUYECKUX XapaKTEPUCTUK U KOHCTAHT PaBHOBECHUS UCCIIEyeMOI peakluu;

— 3HAHHUAMHM OCHOBHBIX 3aKOHOB XHMMYECKON KWHETHKH, BIHMSHHUS DPAa3IU4YHBIX (aKTOPOB
(TemmepaTypbl, AaBlIEHUs, KaTalu3aTopa) Ha CKOPOCTh XUMUYECKOM peakiuu.

3. Kpartkoe cogep:xaHue JUCHMILIHHbBI

Paspnen 1. PacTBOpHI 3/1€KTPOJIMTOB

1.1 PacTBOpBI 37IEKTPOIMUTOB B CTATUYECKUX YCIOBUAX

TepmoanHaMU4eCcKOe OINKMCAHME CBOWMCTB PACTBOPOB JIIEKTPOJIUTOB. AKTUBHOCTH U
KO3(G(UIMEHThl AaKTUBHOCTH JJIEKTPOJIMTa M HOHOB B DPACTBOpPE, CpPEIHUE HOHHbBIE
K03 dumeHThl aKTUBHOCTHU. CBSA3b AKTUBHOCTH AJIEKTPOJIUTA CO CPEHEN MOHHOW aKTUBHOCTBIO
W KOHIeHTparmen snekrposuta. HonHas cuia pactBopa. [IpaBuno monHOU cuibl. OCHOBHBIE
MOJIOKEHUSI  DJIEKTPOCTAaTUYECKOM  TEOPUM  CHJIBHBIX  3JeKTpoiauToB  Jlebas-XroKkkens.
[Ipenenbubiii 3axkoH [ebas-X1oKkens, BTOPOE U TPETbE MPUOIKEHUS TEOpuUH, rpaduyueckoe
MIPEACTABJICHUE ITUX 3aBUCUMOCTEH.

1.2 PacTBOpBI 2JIEKTPOIUTOB B AMHAMUYECKUX YCIOBUAX

[IpoBoauuky 3nexrpudeckoro Toka I u Il pona, MOHHAS U 2IEKTPOHHAS ITPOBOIUMOCTb.
VYnenbHas, MOJISIpHAs M SKBUBAJICHTHAS JJIEKTPUYECKHE ITPOBOJMMOCTH, B3aMMOCBI3b MEXKIY
HUMU. 3aBUCUMOCTD YAEIbHON U MOJISIPHOM AJIEKTPUYECKON IPOBOAUMOCTEN OT KOHIIEHTPAIHH,
TeMIlepaTypbl U HpHpoAabl pacTBopuTesa. CKOPOCTh U HOJBHUKHOCTH (a0COJIIOTHAs CKOPOCTh
JBIDKECHUS) MOHOB. 3aKOH HE3aBHUCHMMOTO IBWXKEHUS MOHOB (3akoH Kombpaymia). [Ipenenbhbie
MOJISIPHBIE 3JIEKTPOIPOBOJHOCTH HOHOB. OCTa(ETHBII MeXaHU3M IEepeHOCca 3JIEKTPUYECTBa
MOHAMH TUJIPOKCOHUS U ruApokcuia. Yucna nepeHoca HOHOB. DJIEKTPOIPOBOIHOCTh PACTBOPOB
CWJIbHBIX JIEKTPOJIMTOB, YpaBHEHHE KOpHS KBajpaTHoro (ypaBHeHue Konbpayma). [Ipumenenue
TEOPUU CHJIBHBIX 3JIEKTPOJIMTOB ISl OOBACHEHUS 3JIEKTPO(YOPETUYECKOTO U PelaKCalliOHHOIO
3p(dEKTOB CHIKEHUS DJIEKTPONPOBOJHOCTU. BrMsHue moJyiell BBICOKOM HaIpPsHKEHHOCTH U
BBICOKOM 4YacTOTbl MEPEMEHHOTO TOKa Ha JJIEKTPOIPOBOJHOCTh pPacTBOPOB. MeToauku
U3MEPEHUS NEKTPONPOBOAHOCTH. KOHIYKTOMETPHUYECKOE ONPENETIEHUE CTEIIEHH U KOHCTAHTBI
JUccolMaluu  c1a0blX AJIEKTPOJIMTOB, TEIUIOTHI, AHTponuM U sHepruum ['nbbca mnporecca
JUCCOLMALINN, PACTBOPUMOCTH MaJIOPACTBOPUMBIX COEIUHEHUM.

Paznen 2. DiiekTpoxumMuyecKkue cucTeMbl (Lenu)

2.1 DJIC u 35eKTpOoJHBIEC TOTEHIINATIBI
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DNeKTpOXUMHUYECKHE CUCTEMbI (Lienu). Bo3HHKHOBEHUE ckauka MOTEHILMajla Ha FPaHULe
paznena mpoBoauukoB I wm Il poma. JIBOMHOW SIEKTPUYECKUN CION. DJIEKTPOXUMHYECKHI
MOTEHIIMAJI, raJlbBaHU-NO0TeHLHaa. OOpaTuMble AJIEKTPObl U OOpaTUMBbIE 3IEKTPOXUMHUUYECKUE
uenu  (9JEMEHThbI). OJEeKTPOABIKYILAs CHUJla TajJbBaHUYECKOTO DJIEMEHTA, YCIOBHBIN
AJIEKTPOJIHBIA TOTeHIMaN (TMOTeHInan B BojopoaHou mkaie). Ces3p DJIC rampBaHMuecKou
LEenu C MEKTpoAHbIMU noTeHnmanamu. [IpaBuio 3nakoB D/IC U 3MEKTPOAHBIX MOTEHIIMAJIOB.
TepMmonHamuyeckasi TeOpUsl TaIbBAHUYECKHUX SBJICHUI. BbiBoa M aHanu3 ypaBHeHus HepHcrTa,
BbIpakarolero 3aBucumMoctb J/1C rajapbBaHUYECKOrO AJIEMEHTAa OT aKTUBHOCTEH KOMIIOHEHTOB
ANEKTPOHON peakiuu. YpaBHeHue ['nbOOca-I'eapMrosipiia st 3JIEKTPOXUMUYECKUX CHCTEM.
3aBucumocth DJIC raqbBaHUYECKOTO AJIEMEHTa OT Temrneparypbl. Kimaccudukamus 31eKTpoaoB:
AJIEKTPO/IBI IEPBOTO U BTOPOIO POJia, ra30Bbl€, OKUCINUTEIbHO-BOCCTAHOBUTEIIbHBIE. Y paBHEHUE
Hepucra 1 noTeHnuana 31eKTpo0B BCEX BUIOB.

2.2. 'ayibBaHNYECKHE IIEMEHTBI

Tunel rabBaHUYECKHUX JIEMEHTOB: XMMHYECKHE, KOHLIEHTPAIlMOHHBIE, C IEpeHocoM, 0e3
nepenoca. Jup@py3MoHHbII NOTEHIIMAN, MEXaHU3M BO3HMKHOBEHUSI M METOJbl €r0 YCTpaHEHUs
(cBemeHHs K MHHMMalbHOM BennuuHe). Metoguka wusmepenuss JJIC u  3neKTpoaHBIX
MOTEHIIUAJIOB. [IpumeHeHne MOTEHIMOMETPUN JUI OIPENENICHUs TEePMOJIMHAMHUYECKUX
XapaKTePUCTUK XUMHUYECKUX pEaKLUUi, MNPOTEKAIONIMX B TrajlbBaHUYECKOW IIEMH, KOHCTaHT
XMUMHYECKOTO PABHOBECHS, aKTUBHOCTEH M KO3((ULHMEHTOB aKTUBHOCTH 3JIEKTposuTOB, pH
pacTBOpPOB, TPOU3BEACHHUSI PACTBOPUMOCTH MAIOPACTBOPUMBIX COCAMHEHMH. XUMHYECKHE
HCTOYHUKHU TOKA.

Paszpen 3. Xumuyeckasi KHHETHKA

3.1. ®opManibHas KUHETHKA

TepmoauHamuueckass BO3MOXKHOCTH IIpollecca M €ro IpakTudeckas (KHHeTH4ecKas)
ocyiecTBUMOCTh. [IpenmeT u 3aaun XxuMuyeckoil KuHeTUKU. OCHOBHbBIE MOHATHS (OpMaTbHON
KMHETHUKH: CKOPOCTh XMMHUYECKOW pEakIUU, MOJIEKYJSIPHOCTb, YAaCTHBIH K OOLIMIl MOPSIOK.
OCHOBHOM MOCTYJIaT XMMHYECKOW KHUHETHUKH, KMHETHUYECKOE YPABHEHHE CKOPOCTH PEaKIIHU.
KoHcTanTa CKOpOCTH XMMHMYECKOW pPEAaKLUUH, Pa3MEPHOCTb KOHCTAaHTBI CKOPOCTH. MeTosbl
omnpejeNieHus CKopocTell Xxumuuyeckux peakuuid. I[IpocTeie (91€MeHTapHBIE) U CIOXHbBIE
peakuuu. KuHeTnka npocTbiX U (OpManbHO MPOCTHIX OJHOCTOPOHHUX T'OMOTEHHBIX PEaKLUM.
Peakuuu nepBoro, BTOporo u Tperbero nopsankon. Juddepennuanbruas u unterpanbHas Gopmbl
KMHETUYECKUX yYpaBHEHUH, KHHETUYECKHe KpuBble. JIMHEWHOe IMpe/cTaBiIeHHe KMHETUYECKUX
KpUBBIX Ul PEaKUMW pas3IMYHBIX NMOPsSAKOB. Bpems nosrynpeBpamenus. Peakunn HyineBoro
nopsiaka. Meton w30bITKa (m3oisinuu) OcTBajgbAa OMPEACNICHUS YACTHBIX MOPSIKOB TIO
COOTBETCTBYIOIIEMY peareHty. Juddepenuuanbaple 1 UHTETpabHbIE METOJbl ONpEeSICHUs
nopsiika peakuuu. Pasznuyue KOHLEHTPAlMOHHOTO M BpEeMEHHOro mnopsakoB. CroxHbIe
peakuuu. IlpuHIMO HE3aBUCHUMOIO NPOTEKaHUs 3JIEMEHTApHBIX peakuuid. OOparumbie U
napajulefibHble peakuuu nepBoro nopsaka. JuddepeHnuanbupie ypaBHEHHs, ONUCHIBAIOIINE
CKOPOCTH 3TUX peakuui, UX HuHTerpupoBaHue. KuHeTnueckue KpuBbIE JUIsI KaXJIOro U3
pearupyromux  BeulectB.  [locnenoBarenbHble  peakinuu  1-ro mopsaka.  Cucrema
nuddepeHInanbHbIX ypaBHEHUHN, ONUCHIBAIONIMX KHUHETUKY IIOCJIEAOBATEIbHBIX pPEaKIHA.
Kunernueckue ypaBHEHMsS M KMHETHYECKHE KPHUBBIE JJI BCEX YYaCTHHUKOB peakuuu. Bpewms
JNOCTHKEHUS] MaKCUMaJbHOW KOHLEHTPALMU MPOMEXKYTOUHOTO BEUIeCTBA. 3aBUCUMOCTH
MaKCUMAaJIbHOM KOHLIEHTpAaLUKU MPOMEXKYTOUYHOTO BEIIECTBA OT COOTHOLIEHUS KOHCTAHT
CKOPOCTEW OTAENBHBIX CTAIUK MOCIIEIOBATEIbHON peakuuu. [I[puHIun muMuTUpyomen craguu
MOCJIEIOBATEIbHOM ~ XuMHMueckod  peakuuu.  CTanMOHApHBIM  pPEXKUM  IPOTEKaHUs
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MOCJIEIOBATENbHBIX  peakuuid. Meroa  KBa3UCTAlMOHAPHBIX  KOHLEHTpauui, o0nacTh
npUMeHeHus. BiusHue TeMiepaTrypbl Ha CKOPOCTh XHUMHYECKOM peakiuH, HpuOJIMKEHHOEe
npasuwio Baut-I'odpda. YpaBHenue Appenuyca B audepeHnanbHOl U UHTErpalbHON (hopme.
OddexTrBHAsS SHEPrusi aKTUBAUUMU U NPEIIKCIOHEHUIUATbHBIH MHOXUTENIb, METOJBl HX
OTpe/ieNIeHUs] U3 SIKCIIEPUMEHTAIbHBIX TAHHBIX.

3.2. Teopuu XMuMHYECKON KUHETUKHU.

Teopust aktuBHbIX (OuHapHbIX) coynapeHuil (TAC). CkopocTb peakiuu Kak YHCIIOo
CTOJIKHOBEHUH aKTUBHBIX MOJIEKYJI B €IMHUILY BpeMeHU. KoHcTaHTa ckopocTi OUMOIEKYISIpHOI
peakiuu. OU3NYECKUI CMBICI MPEIIKCIIOHEHIIMATLHOTO MHOXKHUTENS W HEPIHMHM aKTUBAIMH B
pamMKax TEOpHH aKTUBHBIX coyaapeHuil. Crepuueckuil (pakTop, HEOOXOAUMOCTh €ro BBE/ICHUS B
KMHETUYECKOE YpaBHEHHE peakiuu. JJOCTOMHCTBA U HEIOCTATKU TEOPUH aKTUBHBIX COYJIapEHUN.
MexaHn3M MOHOMOJEKYJSIpHBIX Ta30BbIX peakinuil B pamkax TAC, cxema Jlunaemana.
HcTonkoBaHue NPUYUH H3MEHEHHUS MOPAJKa MOHOMOJEKYJISPHOW peaklUud MpU HU3MEHEHHUU
JTaBJICHUS.

Teopust mepexonHoro cocrtostHusl (aktuBupoBaHHOro komiuiekca) (TIIC wmum TAK).
OcHoBuble mnosiokeHus TIIC, kuHernyeckas cxemMa peakiuu. [I0BepXHOCTh NOTEHIMAIBHOMN
SHEpPruM, KOOpJIMHATa peakluu, MyThb peakuuu. AKTUBUPOBAHHBIN KOMILJIEKC M €ro CBOMCTBa,
UCTUHHAs dSHeprus axtuBauuu. CKOPOCTh pEeakUuud — CKOPOCTh pacnaja aKTHBHUPOBAHHOIO
KOMIUIEKCa (cxopocTh ero IIPOXO0KICHHUS yepes MOTEHIUATbHBINA 6apnep).
KBasutepmonunamuueckas ¢opma ypaBHeHuss TIIC, sHTanbmus M SHTPONUS aKTHBALMH,
TPAaHCMHCCUOHHBIA  KO3(pduiueHt. CBs3b SHTANBNMM  akTHUBAUMM C  3ddeKTUBHOM
(3KCTIEpUMEHTAIbHOMN ) 3HEpPTUel aKTUBALIUH.

3.3. ®OTOXMMHUYECKNE U LEIHBIE PEAKIUN

DOTOXMMUYECKUE DPEAKIMH, MEPBUYHbIE U BTOPUYHbIE (HOTOXMMHUYECKHUE IPOLIECCHI.
®oroauccormanuss U otonus. Dorodpuznueckue (I€3aKTUBALMOHHBIE) MPOLECCHl MpU
MOTJIOLEHUN M3IydyeHus. 3akoHbl Qoroxumuu: ['porryca-Ipenepa u OitHmreiina-IlTapka.
KBanrtoBbiii Beixoja. KuHeTnka mpolieccoB, MPOUCXOAAIIUX € ydacTHeM (DOTOBO30YKIEHHBIX
mouekyn. Cencubunuzaropsl, CeHcubunuzupoBaHHble (OTOXUMHUYECKHE peakuuu. OCHOBHbIE
pasnuuus peakiuuil ¢ GOTOXMMHYECKUM W TEPMUYECKMM HHULMUpOBaHHEM. DOTOXMMHUYECKHE
nporieccsl B atMmocdepe, GoToCHHTES.

Hennble peakuuu. Ilpumepsl peakuuil, NPOTEKAOIIMX [0 LENHOMY MEXaHHU3MY.
OcoOeHHOCTH M OCHOBHBIE CTAJUU LEMHBIX peakiuil. MexaHu3Mbl 3apoKJIeHUs, pa3BUTUS U
oOpbiBa 1eneid. JIuHEWHBII W KBaJApaTUYHBIM OOpPHIB IIemeill. 3BEHO MMM, AJuHA IICTH.
HepasBerBineHHble 1 pa3BeTBIEHHbIEC LENHbIE peakiuu. KuHeTnka Hepa3BETBIEHHBIX LIEMHBIX
peakuuii. Craguu pa3BETBICHHOW LENMHOM peakuuu. BeposTHOCT, 00pbiBa M pa3BETBICHUS
uenu. Pa3BuTue pa3BeTBIEHHBIX IEMHBIX pPEaKUM BO BpPEMEHH, CTALMOHAPHBIA U
HECTAIlMOHAPHBIA pEeXHUMbl TedeHHs] peakiuu. llpenenpHble SBICHUS B Pa3BETBIEHHBIX
peakuusx. HikHM W BepXHUM TMpeaenbl BOCIJIAMEHEHMs (B3pbIBAa) LIETTHOM pEaKIUH.
[TosmyocTpoB BOCILIAaMEHEHUS.

Paznen 4. Karanus

I'omoreHHbI1 U reTeporeHHbll KaTanu3. ABTokaranu3. OCHOBHbIE 3aKOHOMEPHOCTH
KaTaJIUTHYECKUX peakuuil. BrnusHue karamuzaropa Ha TEPMOJAMHAMUYECKHE U KUHETHUYECKUE
XapaKTePUCTUKM  XUMHUYeCcKUX  peakuuid.  CeleKTHUBHOCTb  JEHWCTBUS  KaTalu3aropa.
Karanutuueckas aKTUBHOCTb, yJeJIbHAs KaTaJlUTHYECKas aKTUBHOCTb. ['OMOTEHHBIH KaTallu3.
CnauTHBIA M pa3lieNbHbI MEXaHU3Mbl KaTaJIMTUYECKUX PEaKLUW, SHEPreTUUECKUue AUarpaMMbl
B3aMMOJICHICTBUS PEareHToB ¢ KatanuzaTtopoMm. OOmmi u cnenuduuecknii KuCiI0THO-OCHOBHBIN
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katanu3. O¢@deKkTuBHas KOHCTAHTa CKOPOCTU peakUWH, KaTaIU3UpyeMOW BELIECTBAMH C
KHCJIOTHO-OCHOBHBIMM ~ cBOMcTBamMu. KaramuTuueckue KOHCTAHTBI CKOPOCTH — PEAKIIMH.
'ereporennpiii  karamu3.  CKOpPOCTh  IeTEpOreHHO-KAaTaIUTHUeCKOW — peakuuu.  Tumsl
TEeTEPOreHHBIX KaTaJM3aTOpPOB. 3aKOH JCHCTBYIONIMX MOBEpXHOCTeH. Ponb amcopOuum B
rereporeHHoMm mnpoiiecce. Kunerrnka rereporeHHO-KaTaTuTHYECKUX PEAKIUi, HE JINMUTUPYEMBIX
muddysueit. OTpaBieHNe KaTaau3aTopoB.

4. O0beM yueOHOMH TUCHMILTHHBI

Bun yuebnoit paboTsl 3E Axan. 4. Actp. u.
OO6mast TpyA0€MKOCTh TUCIUTUTHHBI 5,0 180 135
KonrakTHasi padoTa — ayIuTOPHBIE 3aHATHS: 1,78 64 48
Jlexinm 0,89 32 24
[IpaxTuueckue 3anstus (113) 0,89 32 24
Jlaboparopusie padoTs! (JIP) - - -
CamocrosiTesbHast paboTa 2,22 80 60
KonraktHas camocrositenbHas padboTa 2 - -
CaMoCTOATENbHOE N3YUYEHUE PA3/IEI0B AUCHUIIIMHbI ’ 80 60
Buabl koHTpOJIS:
JK3aMeH 1 36 27
KoHnTakTHas paboTa — mpoMeXyTo4yHast aTTecTarus ! 0,4 0,3
[ToaroroBka K sK3amMeHy 35,6 26,7
Buja nToroBoro KOHTpoOJIA: IK3aMeH
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AHHOTANUA padoyeil NPOrpaMMbl AUCUUIIMHbBI
«DU3MKO-XUMHYECKHE METO/Ibl AHAJIHU3a B XUMHYECKOM TEXHOJOTHH HAHOMATEPHUAJT0B»

1 lesab AUCHUIIMHBI — IPHOOpETEHNE 00YUAIOIIMMUCS 3HAHUI IO OCHOBHBIM I'PYyIIIaM
METO0/10B (PU3UKO-XMMHUUECKOT0 aHajln3a, HauloJiee NIMPOKO MPUMEHSEMBIX B IPOMBIIIJIEHHOCTH
U HCCIIEJIOBATENbCKOM paboTe, a TakKe KOMIETEHLUUH, HEOOXOAUMBIX XMMHKaM-TEXHOJOraM
BCEX CIIELUATIbHOCTEN JJIsl pellIeHUs] KOHKPETHBIX 33/1a4 XMMHUYECKOr0 aHaIu3a.

2 B pe3yabrare wu3yYeHMs JAUCUMILUIMHBI OOydYamoluiicd 1O Mporpamme
0akaJlaBpHATAa J0JIKEH:

Obaaoams cleqyOIUMU KOMIETEHIMSIMA U UHAUKATOPaAMU UX JOCTHKEHUS:

IIK-1.1; I1IK-2.1; T1K-2.2; TIK-2.3.

3names:

e OCHOBHBIE TMOHSTUS, TEPMHUHBI, METOAbl U TPUEMbl KAUYECTBEHHOTO U
KOJIMYECTBEHHOT0 XUMHUYECKOTO aHajiu3a, TEOPUI0 (DU3HKO-XMMHUYECKUX METOJ0B
aHaJIn3a, MPUHIMIIBI pa00Thl OCHOBHBIX MPUOOPOB B (PU3MKO-XMMUUECKUX METOJIaX;

Ymemo:

e TIPUMEHATH MPHOOPETEHHbIE MPAKTUYECKUE HABbIKK B  Mpo(eCcCHOHAIbHOU
NESITEIbHOCTH JUIsl pEIIeHUsI KOHKPETHBIX 33/1a4;

Braoemy:

e T[IOHMMaHUEM IeJIed U AIrOPUTMOB XMMHUYECKOTO aHaju3a, Crnoco0aMu pelieHus
AHAIUTUYECKUX 3a7a4, OLCHKOM BO3MOXHOCTEM KaXJOro METOoJa aHaJIN3a,
OCHOBAMHU METPOJIOTUYECKOM OLIEHKH PE3Yy/IbTATOB KOJWYECTBEHHOI'O XUMUYECKOTO
aHanM3a; IpUEMaMHM  MHTEPOpPETAlMM  PE3yJbTaTOB  AaHAIM3a HAa  OCHOBE
KBJIMMETPUUYECKUX  OIIEHOK; METOJOJIOTHEHl  METOJ0OB  aHajlu3a, ULIMPOKO
UCIOJIb3YEMBbIX B COBPEMEHHOM aHaJIUTHYECKOM IpakTUKE; CHUCTEMOH BbIOOpa
METO/1a KAYECTBEHHOI'O U KOJMYECTBEHHOTO XMMUYECKOTO aHAIN3A.

3. KpaTkoe coaepskaHue JMCHUILTHHBI

Beeoenue 6 ghusurxo-xumuueckue memoowt ananusa.

Pazoen 1. Cnexmpanvrvle memoow ananusa
1.1. Knaccudukanus cieKTpaibHbIX METO/I0B aHAJIN3A.
1.2. ATOMHO-3MUCCHOHHBINA CIEKTPAIbHBIA AHAJIH3.
Teopernyeckre OCHOBBI aTOMHO-dMHCCHOHHOTO  CIEKTPAJIbHOTO aHaiu3a. McTouyHuku
BO30OYX/JICHHS CIHEKTPOB. ATOMHO-IMHUCCHOHHBIC JIMHEWUYaThle crnekTphl. [IpaBunma orbopa
AJIEKTPOHHBIX MEPEX0J0B. 3alKCh CIIEKTPAIbHBIX JUHUI B BUAE TePMOB. CXEMbl 3JIEKTPOHHBIX
IIEPEX0JI0B B aTOME IIIEJIOYHOro Metaiuia. Pacnipenenenne bonpliMaHa U 3aCElIeHHOCTh YPOBHEH
BO30YXKJEHHOTO COCTOSIHMS. DaKTOpbl, BIMSIOINIME Ha UHTEHCUBHOCTb CIEKTPAJbHBIX JIMHUM.
[Ipouecchl HOHU3AMK U caMoIoOTJIonIeHus B ma3me, Gopmyna Caxa. CriekrpalibHble TPUOOPHI
U CHOCOOBI perucTpanuu crnekrpa (BU3yaslbHbIM, (QoTorpapuueckuil U (OTOAIEKTPUUECKHUI).
KauecTtBeHHsblil aHanu3, pacmim@poBKa SMUCCHOHHBIX CHEKTPOB M HMICHTH(QHUKAIUSA >JIEMEHTOB
no ux cnekrpaM. KonuuectBenHblil ananus, gopmyna Jlomakuna-1llaiiGe. Ilpaktuka aromHo-
SMHUCCUOHHON CHEKTPOCKOTUH. ATOMHO-DMHUCCHOHHBIM aHAIW3 C WHAYKTUBHO CBSI3aHHOU
I1a3MOU. XHMHKO-CIIEKTPAJIBHBIE METO bl AaHAIIN3A.
ATOMHO-3MHUCCHOHHAas ~ ¢oToMeTpusi  IjamMeHu.  [a3oBple  IaMeHa  Kak  BUJbI
HU3KOTEMIIEpAaTYpHOM IUIa3Mbl, UX XapakrepucTtuka. biok-cxema miuameHHoro ¢oTtomerpa.
Bo3moxHOCTH MeToja W ero orpaHuyeHus. AHUOHHBIMN U KaTHOHHBIN 3(ddexTsl. Meroab
KOJIMYECTBEHHBIX ompeaeneHuil B  miameHHol ¢otomerpun. [lpenen oOHapyxkeHus,
MPELU3UOHHOCTD, CEJIEKTUBHOCTh. O0IacTH PUMEHEHUSI.
ATtomMHO-abcopOmmonHas crnekrpodoromerpusi. OOmmas xapakrepuctuka metona. [lornomenne
AJIEKTPOMArHUTHOTO M3Iy4eHUsT CcBOOOAHbIMU aToMaMu. biok-cxema npubopa. Hctounuku
MOHOXpOMaTH4YeCKOTo n3aydeHusi. CriocoObl aroMu3anuu npoosl. MoaymsTop, €ro Ha3HAYCHHE.
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W30uparenbHOCTh, JOCTOMHCTBA M HeAOCTaTku Merona. CpaBHEHUE AHATUTHYECKUX
XapaKTEPUCTUK METOJIOB aTOMHON aOcOpOLMY U aTOMHOM 3MHUCCHUH.
1.3. MonekynspHass aHanuTHdeckas crekTpockonuss CrneKTpopOTOMETPUYECKUN —aHaIIU3.
Meroapsl ONTHYECKOM MOJEKYISIPHOW CHEKTpOCKONUH. Ilornomenne 3IeKTpOMarHuTHOIO
U3JTyYeHHUs] MOJIEKyJaMu. DJIEKTPOHHbIE MEPEX0bl U CHEKTPbI MOTJIOMEHUs MoJieKya. CxeMbl
ANEKTPOHHBIX TepexofoB. CpaBHEHHE AHAIUTUYECKUX CHUTHAJIOB, OOYyCIOBICHHBIX d-
d*—mepexomamu, mepexomaMu € TMEPEHOCOM 3apsga M T-m*— mepexoaaMu. 3akoH byrepa-
JlamGepta-bepa. Mousipubiit - ko duiment mnoryomieHuss CrnocoObl  €ro  OnpeaesieHuUs.
OnTumu3anusi ycloBUN aHaJIUTHUECKUX ompezaeseHuil. Bpibop onTtumManbHOW JUIMHBI BOJIBI U
pabouero ceropuiabTpa. KoHTpacTHOCTh aHamMTH4YECKOW peaknuu. OTKIOHEHHS OT 3aKOHA
byrepa-Jlam6epra-bepa. CpaBHeHue ¢oTtomMeTpuu U cHeKTpooTOMEeTpuH. Amnmaparypa Uist
CHEKTPO- U (POTOMETPUUECKHX H3MEpeHHH. XapakTepucTuka (OTOMETPUUECKUX METOJI0B
aHanu3a. M30upatenbHOCT B criekTpodoTomeTpun u ee odecriedeHue. [IpuHnum aamTHBHOCTH
MOTJIOLEHUS] B aHalu3e OWHApHBIX CMEced MOIJIOLIAKIMX BelecTs, Meroa dupopara.
TouHocTh pe3ynbTaToB (hoTOMETpuueckux onpeneneHuil. Jduddepennunanpsuas doromeTpus.
Meron  omaHo- W IOBYCTOpoHHeW — nuddepeHnuanpbHO  (HOTOMETPUH. Merto bt
CHEKTPO(POTOMETPUUECKOTO TUTPOBAHUSI.
JlromunecuenTHele Metonbl aHanuza. dmyopecuenuus u  docdopecuenuus. I[Ipumenenue
SHEepPreTHYecKoi auarpaMMsbl SI0JI0HCKOTO MpU PaCCMOTPEHUU CUHIJIET-CUHIJIETHBIX U CHHIJIET-
TPUIUIETHBIX AJIEKTPOHHBIX nepexoaoB. KonebarenbHas penakcanus U BHYTPEHHSSI KOHBEPCHS.
KBanToBBII M SHepreTuueckuid BbIXOAbl. DakTOppl, BIMSOIMIKNE HAa HWHTEHCUBHOCTh
¢nyopecueniuu. TemnepaTypHOoe W KOHILIEHTpalLMOHHOE TymeHue ¢uyopecueHuu. IIpasuio
Crokca-JlomMmensi. CBsi3b CTPOCHUS MOJIEKYJIbI OPTAHMYECKOTO COSTMHEHHS C €T0 CIIOCOOHOCTHIO
K (ayopecueHIuu. 3epKajibHasi CUMMETPHUS CIIEKTPOB IOTJIOLIEHUS U HMCIYCKaHUs (IpaBUiIO
JleBmnna). 3akoH BaBuiosa. Cxema iayopumerpudeckux uzMepeHuid. Bbibop nmepBuuHOro u
BTOPUYHOTO CBETOQMIBTPOB. ['panynpoBOouHas 3aBUCUMOCTh M KOJMYECTBEHHBIH aHAU3.
OO6mast XxapakTepuCTHUKa METO/1a.
1.4. Typobuaumerpus u HeQeroMeTpus.
TypObunumerpuueckuii U HepelOMETpUYECKU  MeToJbl aHaiu3a. PaccesHue cBera
JIUCIEPCHBIMU cUcTeMaMU. CBSI3b ONTHYECKOM IJIOTHOCTH C KOHLEHTpaluued OIpenessieMoro
BemiecTBa. Koapduuuent MyTHOCTH cUCTeMbl. TeopeTuueckue OCHOBBI TYpOUIUMETPUU U
Heemomerpun. YpapHenue Panes. TpeGoBanus, nmpeabsBiIsieMble K UCIOIb3YEMBIM PEAKITHSIM.
TypOuaumeTprudecKkuii KHHETHIECKUH MeTo1. BO3MOXXHOCTH METOIOB.

Pa3zoen 2. Dnekmpoxumuueckue memoowt ananusza
2.1. KonnykTOMETpHS M KOHAYKTOMETPUUECKOE TUTPOBAHUE
Knaccupukanus OXMA. Krnaccudukamuss 5>1I€KTpOJOB U IIEKTPOXUMUYECKUE METO/IBL.
[Tonsipuzyembie U HemoJisipuzyeMbie 31ekTpoabl B DXMA. Hcnons3yemble XHMHYECKHE U
AIIEKTPOXMMUYECKUE PEAKINH, TPeOOBaHUS, MPEABIBISEMbIE K ATUM peakuusM. Bo3moxHocTH
OXMA.
KonagykroMerpusi U KOHAYKTOMETpUUeckoe TUTpoBaHue. OOIias xapakTepuCTHKa METOJa.
VYaenpHas M SKBUBAJIEHTHAs 3JIEKTPOIPOBOJHOCTh PACTBOPOB 3JIEKTPOJUTOB. IloaBHKHOCTH
noHOB. [IpsiMas KOHIYKTOMETpHSI U KOHIYKTOMETpUYeckoe TUTpoBaHHe. KpuBble TUTPOBAHUSL.
@daxTopsl, BIUAIOIIME HAa XOJ KPUBBIX TUTpoBaHus. I[IpuHLUMIUaIbHAS cXeMa yCTAaHOBKM JUIS
KOHJYKTOMETPUUECKUX M3MEPEHUM, WCIOJIb3yeMble AJIEKTpoAbl. B03MOXHOCTM MeToAa,
JOCTOMHCTBA, HeJocTaTKu. [IpumMeps! onpeneneHuil..
BricokouactoTHOE THTpoBaHue. OcobeHHOCTH MeTonaa. [IpuHUMMMAanbHass cXeMa YCTAaHOBKH.
Hcnonb3yembple HMHIYKTUBHBIE U EMKOCTHBIE O€33/1eKTpoAHble s4eiku. DopMmbl KpPUBBIX
BBICOKOUYACTOTHOTO TUTpOBaHUs. Annaparypa. Bo3amoxxHoctu metoa. [Ipumepsl onpeneneHuit.
2.2. IloreHUUOMETPHUS U TOTEHIUOMETPUUYECKOE TUTPOBAHUE.
Omnpenenenve Mmerona. Mcmonwp3dyemble suediku. VHIMKATOpHBIE 3JIEKTPOABI M AIEKTPOIbI
cpaBHeHus. [loTeHMan 35ekTpoaa Kak aHaIUTUYeCKUU curdan. Monomerpus. JIOHHAaHOBCKUN U
nudpdy3uoHHb noTeHiManbl. Kiaccuukanus HMOHOCENEKTUBHBIX 3MEKTpoAOoB. OCHOBHbIE
XapaKTePUCTHUKUM  HMOHOCENEKTUBHBIX  JJIEKTPOJOB  pPa3IWYHbIX  TUNOB.  [IpuuuHsl,
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00yCIIOBIMBAIONIME M30MPATETBHOCTh JJIEKTPOJIOB. YpaBHeHHEe HuKoIbCKOTO-Dii3eHMaHa.
Metonpl ompeneneHus Ko3()QUIMEHTOB CENEKTUBHOCTH, BEPXHEr0 M HIKHEro Ipezena
JMarna3oHa OIpeNesieMbIX CoJepKaHul. YTI0BOH KOA(P(GUUIUEHT 3JEeKTPOJHON (YHKLHUU.
MeTo/1bl KOTMYECTBEHHBIX ONPEEIEHUI U YCIIOBUS X npuMeHeHus. [Ipsmas noTeHuuomeTpus
(pH-meTpust, nonomerpus). Boamoxuoctan Mmerona. Meroasl TutpoBanusi. OOpabOTKa KPUBBIX
MOTEHIIMOMETPUYECKOTO TUTPOBaHUSI. MeTOo bl T00aBOK.
2.3. BoapTaMnepoMeTpUYECKHE METO bl AaHATN3A.
Bonbsramnepomerpudeckue metosl aHanu3a. Kinaccuueckas nomnsiporpadus, OCHOBBI METO/1A.
[IpunnunuaneHas cxema mnojdsporpaguyeckoil ycraHoBKHU. lMcmosb3yemble —3JIEKTPOJIbI,
TpeOoBaHuUsA, MpeabsaBisAeMble K 3JekTpojaaMm. [lomspuszanvoHHbIE KpUBBIE HHIMKATOPHBIX
NEKTPONOB. PTyTHBIM Kamaromuid  9JEKTpOoX, TBepable AIeKTpoabl. [lomsporpammer.
WNutepnperanust nmonsiporpamm. OCTaTOYHBIA U KOHACHCATOPHBIM TOKW. DapaieeBCKUN TOK.
CpoiictBa mnpenenbHoro Ju¢Qy3HOHHOTO ToKa. YpaBHeHue MibkoBuua. VYpaBHeHUE
nossiporpadgudeckoit BoiHbl [elipoBckoro. [loTennuan momyBoiHBL BpiOOp u HazHaueHue
noJsisiporpadguueckoro (oHa. AHOMaJIMK Ha MOJSIPOrpapUUecKUX KPHUBBIX M HUX YCTpaHEHHUE.
KauecTBeHHBIN U KOJMYECTBEHHBIIN noJisiporpadguueckuil ananns. CoBpeMEHHbIE HaIlpaBIICHUS
pa3Butus BoJbTamnepomeTpuu. OO6sacTé HCHOIb30BaHUSA. B0O3MOXKHOCTH, JOCTOMHCTBA H
HEZ0CTaTKU METO/1a.
AmnepoMerpuueckoe TuTpoBaHue. OOmas XapakTepucTuka Meroja. Bpibop yciosuii
aMIIEpPOMETPUUYECKUX H3MEpEeHuH. [punnunuaneHas cxema YCTaHOBKH JUIs
aMIIEpPOMETPUYECKOT0 TUTPOBaHMs. THUMBI KpHUBBIX TUTpoBaHHs. buamnepomerpuueckoe
TUTPOBAHUE, YCIOBUS aMIIEPOMETPUUYECKUX U3MEPEHUN C ABYMS MHIUKATOPHBIMH 3JIEKTPOIAMH.
KpuBble tuTpoBaHusa. B03MOXHOCTH, [OCTOMHCTBA W HEAOCTaTKA wmeToda. I[Ipumepsl
MIPaKTUYECKOro ucHojib3oBaHus. KynoHomerpuyeckuii meron ananmuza. Kiaccudukanus
MeTo/I0B KyinoHoMmeTpuu. OOwbeauHeHHblil 3akoH @apanes. Brixon mo Ttoky. [Ipsamas
KYJIOHOMETpUS U KyJIOHOMeTpHueckoe TuTpoBanue OcobeHHocTH MeTo10B. KyinoHoMeTpus npu
KOHTPOJMPYEMOM MOTEHLMAAe U NpU KOHTpoiaupyemMoM Toke. [lomsipusaninoHHbIE KpHBBIE.
Br16op notennuana padouero snekTpoja. Pacyer kosinyecTBa 3JIeKTpUUECTBA, 3aTPAaYeHHOIO Ha
AIIEKTPOXMMHUYECKYIO peakuuio. I[lpuHnunuanbHas cxema KyJOHOMETPHUYECKOW YCTaHOBKH.
Obnacts mnpumenenus. Kymnonomerpuueckoe TuTpoBaHue. BbplOop Toka 3nekTposun3a.
Oco0eHHOCTH TeHEepUPOBAHHOTO TUTpaHTa. CrOCcOoObl MHAMKALMN KOHEYHOW TOUKH TUTPOBAHUS
(Bu3yallbHble U MHCTpyMEHTajJbHble).  [lpuHIMNMaNbHAs  cXemMa  YCTaHOBKU  JJIS
KYJIOHOMETPUYECKOro TUTpoBaHuA. lIpakTHueckoe mpuMeHEHHEe MEeTo/a, €ro JIOCTOMHCTBA U
HEJO0CTaTKH.
OnekTporpaBuMeTpudeckuii  aHanu3.  CrnocoObl  BBIMOMHEHUs — ompeneneHuii.  OOmas
xapaktepuctuka Mmetona. I[lpoueccel, mporekaromue Mnpu 3JIeKTposin3e. BpiOop 31eKTposoB.
VYcnoBust anektpoocaxaeHus. TpeOoBaHMs, MpeabsABIsSEMble K OCaJKaM Ha D3JIEKTPOJiax.
Hcnonb3oBaHuE 3JEKTPOOCAKIACHUS JJIs  Lielded KOHLEHTPUPOBAHUS, OIpeAeNeHus u
paszaenenusi. Buyrpennuii anekrpoaun3. JlJoCTOMHCTBA U HEIOCTATKA METOIA.

Pa3zoen 3. Xpomamoepaghuuecxkue memoowt ananuza
3.1. Teopernyeckne OCHOBBI XpomaTorpaduuecKuxX METOJIOB aHaiIn3a TeopeTHyecKkue OCHOBBI
xpomatorpadguueckux MeTonoB. OO01acTH NPUMEHEHUS XpoMarorpapuyeckux METOJ0B
aHanu3a. Xpomarorpamma. Ilapamerps! ynepxxuBanus. @usuko-
XMMHMYECKHE  OCHOBBI  XpomaTtorpaduueckoro  mponecca. Kiaccupukauus  MeTronoB
XxpomaTtorpauu Mo arperaTHOMy COCTOSHHIO (a3, IO MEXaHHU3MY pa3JeieHHs] U CHoco0y
obopmiienust mporecca. OcHOBBI  xpomatorpadgudeckoro pazaenenus. Koaddunuent
pacrnipenenenus U koddduiuent pasaeneHus. OCHOBHOW 3akoH xpomartorpadun. B3anmocssizb
(GbopMbl BBIXOJHOW KpHUBOM H HM30TEpMbl CcOpOLMHM B KOJIOHOYHOM Xpomarorpaduu,
AQHAJIMTUYECKUI acleKT ATOW 3aBUCUMOCTH. DaKTOpbI, BIUSIOUIME HAa CKOPOCTb JIBUYKEHHS
xpomatorpaduueckoit 30Hbl. Teopusi TeopeTHUeCKUX TapesioK. TeopeTuyeckas Tapeska.
BricoTa, skBHUBaJIeHTHasi TeopeTHYecKoW Tapenke. KuHernueckas Teopus Xpomatorpadumu.
VYpasuenue Ban-Jleemtepa. Kpurepun »sddextuBHOCTH Xpomarorpaduueckoro mpoiecca.

104



Crenenp paszneneHuss U KpuTepuill cenekTuBHOCTH. Kputepuit pasznenenus. Ontumuzanus
MIPOLIECCOB pa3/IelIeHUsI CMECE BEIIECTB.
3.2. T'a3ouikoCTHas: XpoMaTorpadusi.
OOmass xapakrepucTuka Meroja. llpuHuunuanbHas cxemMa Tra3oBOTr0 xpomatorpada.
YcrpolicTBO W HazHadeHWe y370B xpomatorpada. TpeOoBaHus, mpeabsBIseMble K
HENOJBWKHON M MoABWKHOHN (azam. JlerekTopbl, ux Kiaccu@UKaius U TpeOOBaHUS K HUM.
Metoibl neHTU(UKALUY BEIIECTB B Ta30BOM xpomatorpaduu. Jluneitnsie u norapudmuueckue
UHJEKCHl ynepkuBaHus. KoppensiuoHHbIE ypaBHEHUS: CBSI3b IapaMETPOB YAEpKUBaHUS
KOMIIOHEHTOB C UX (U3MKO- XUMHUYECKMMHU cBoiicTBamu. KauecTBeHHBI aHamu3 10
jJorapu@mMuueckuM uHAEKcaMm yraepkuanus KoBaua. MeToapl KOJIMYECTBEHHOIO aHalU3a:
MeTO/ aOCONIOTHOM TIpajyHpOBKH, METOJI HOPMHUPOBKH, METOJ BHYTPEHHEro CTaHJapTa.
[TonpaBouHble KO3 GUIUEHTH! K IUIOMIAAIM MUKOB. [IprMepbl MpakTUYeCKOro MCHOIb30BaHUS
ra3oBoil xpomaTorpaduu.
3.3. XKunkocTtHas xpomarorpadusi.
Knaccudukanus MeTonoB KUIKOCTHOM Xpomarorpaduu. PacnpenenurenbHas OymakHas
xpomatorpadus. OcHoBbl OymaxkHoi xpomarorpaduu. [logBukHas U HemoABUXKHAasL (asbl.
MuxkcoTponHelid  psii  pacTtBoputeneil. TpebGoBaHuss K Xpomartorpapuueckoi Oymare.
Xpomarorpadpuueckue mapameTpbl. TUIIBI XpoMaTorpaMM: OJHOMEpHasi, JByMEpHasi, Kpyrosas,
anekTpodopernueckas. Meron oOpamieHHbIX ¢a3. 3aBUCHMOCTh (GOpMBI TMSATHA OT BHUIA
M30TEPMBI pacripeaeneHus. Meroapl uAeHTU(PUKAMY BEIIECTB Ha OyMa)KHOW XpOoMaTOrpaMMe.
KonuuectBeHHbIll aHanu3 B Meroje OymakHOW xpomatorpaduu. JlocToMHCTBa U HENOCTAaTKU
Meroaa. O6macte npumenenus. Ocobennoctu BOXKX. IlpunnunuanbHas cxema >KUIKOCTHOIO
xpoMarorpada Beicokoro maBieHus. Tumnbl nerekropoB B BOXKX. XuakoctHo-ancopOiimoHHas
BOXX. HopmanbHo-(a30Bbiii u o0paiieHo-¢Ga30oBblii BapuaHTbl: COPOEHTHI, 3JIIOEHTHI,
paszaernseMble BelecTBa. TUmbl B3auMoIeHCTBUSL COPOEHT-BEIIECTBO, COPOECHT-AIIIOEHT, IHOCHT-
BemectBoO B BDXX. VYpasuenune Kuoxca. daktop eMKOCTH, €ro (U3HUYECKUN CMBICI.
I'paguentHoe anoupoBanue. BnusHue 3¢ hekTUBHOCTH, CEIEKTUBHOCTH U €MKOCTH KOJIOHKU Ha
paszzeneHue CcMeced aHaJu3MPYeMBIX BEIIECTB. METONbl HACHTU(PUKAIUKA BEIIECTB |
KOJIMYECTBEHHOT'O aHaJln3a
B BOXX. [locromnctBa u Hemoctatku BDXKX. [Ipumepsl mpakTH4eCKOro HCHOJIb30BaHUS
BDXX B ananuze.
3.4. Monoob6meHHast XxpoMmaTtorpadusi.
CymHocTts MeToaa. TpeboBaHUsl, TPEeIbABISEMbIE K PEAKIUSAIM HOHHOrO ooMeHa. OcoOeHHoCTH
noHoOOMeHHON Xxpomarorpaduu. MonooOmenHoe paBHoBecue. KoHcTaHTa MOHHOrO OOMEHA.
N3otepmbl HMOHHOrO oOMeHa. BiusHue KOHCTaHThI MOHHOTO OOMeHa Ha (opMy H30TEpPMbI
nonHoro oomena. Kosaddumuent cenekrupHocTr. CHHTETUYECKHE MOHOOOMEHHUKH, KATUOHUTBI
n anvoHuThl. Knaccudukauus u csoiictBa. CopOunoHHbIe psiibl. Buasl oOMeHHON emMKocTH
MOHOOOMEHHUKOB. BBIOOp ONTUMAanbHBIX YCIOBUH HOHOOOMEHHOTO pAa3/eieHHUs] BEIIECTB.
[IpumeneHnre HOHOOOMEHHOI XpoMmMaTorpaguu B aHAJIUTHYECKOH XUMHUU OPraHUYECKUX U
HEOPraHMYECKUX COEIUHEHMI: pa3/ielieHHe, OYMCTKa, KOHIEHTpUpoBaHue U T.1. llpumepsl
MPUMEHEHHUs] HOHOOOMEHHOW XpomaTorpaguu B TEXHOJIOTMYECKUX mpoleccax. MonHas
xpomatorpadus. biok-cxema noHHOro xpomarorpacda. Paznensroniue u KOMIEHCAIIHOHHBIE
KOJIOHKH. JleTexTopsl. [IpuMeHeHrne B aHANUTUYECKOM XMMUHU. AHAIMUTHYECKHE BO3MOXKHOCTH
METO/1a.
3.5. I'enb-xpomaTorpadus.
[Tonmwxnas u HenmoaBwkHas ¢as3pl. OOmee ypaBHEHHE, OIKCHIBAIOIIEE MPOIECC Tellb-
xpomatorpaduu. CopOentsl. OOwuii, BHEIIHUI W BHYTpeHHHI 00beMbl rens. I[lapamerpsl
ANMIOUpOBaHus. Bripaxkenue ans kodpPUIMEHTa pacrupefeseHuss U KOHCTAHTbl JOCTYIMHOCTH.
BosmoxHoctu renp-xpomarorpaduu. Ipumeps! npakruyeckoro ucnoibzoBanus. TCX

Pazoen 4. Cospemennvie memoowl ananusa.
ABTOMATHMYECKMH M  aBTOMAaTU3UPOBAHHBIM AaHAINW3: LeIM MW 3afadd. JlUCKpeTHbIe
aBTOMaThyeckue aHanu3aropbl. [IpuHIuN neicTBUS, TOCTOMHCTBA M HeaocTaTKu. IIpoTounsie
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METO/Ibl aHAM3a pacTBOPOB. HenpephIBHBINM MPOTOYHBIM aHAIN3 U MPOTOYHO-MHKEKIIMOHHBIN
aHaJun3.

Hpyrue mMeronsl aHamu3a. Macc-criekrpomerpudeckue mMeroabl. CyIIHOCTh MeToja. AHauu3
OpraHMYECKUX BEIIECTB. DJIeMEHTHbIN aHau3. [loHsATHE 0 HEUTPOHHO-AKTUBAIMOHHOM aHAJIU3E.
[lonsitTue o0 wummyHo-(epmeHTHOM aHanuze. [lonstue o wmeromax WK-cnexrpockonuu.
VYnbprpodunbrpanus, GuoTamus, KanmuUIspHbIil snekTpodopes3. PerynupoBanue aHaIUTHYECKUX
CBOMCTB HaHOOOBEKTOB (CEIEKTUBHOCTb, YYBCTBUTEIBHOCTD,...) [I[puMeHeHe HaHOMaTepuaoB
U HAHOYACTUl, HAHOTPYOOK B KauyeCTBE CEHCEOMIIM3aTOPOB, KOHIIEHTPATOPOB, MOIJIOKEK B
OXMA u np. [IpuMeHeHre HAHOTEXHOJIOTHI B aHAJIN3E.

4. O0beM yueOHOM THCUMIIHHBI

O0beM TUCIUTUTHHBI
Bunel yue6HOM paboThI
3E Axan.u. Actp. 4.
OO0mast Tpy10eMKOCTh JMCHHUILIMHBI 110 y4eOHOMY 5,0 180 135
IJIAHY
KonrakTHasi paboTa — ayIMTOPHBIE 3aAHATHSA: 1,78 64 48
Jlexuuu (Jlek) 0,89 32 24
[Ipaxtuueckue 3ansatus (113) 0,89 32 24
CamocrositesbHas padora (CP): 2,22 80 60
KonrakTHas camocrositenbHas paboTa 599 - -
CaMoCTOSATENbHOE N3YUYEHUE PA3/IEI0B AUCHUIIIIMHbI ’ 80 60
Buja kouTpous:
OK3aMeH 1,0 36 27
KonTakTHas paboTa — mpoMeXyTo4yHast aTTecTarus L0 0,4 0,3
[ToaroroBka K sK3amMeHy ’ 35,6 26,7
Buja nToroBoro KOHTpoOJIA: JIK3aMeH

AHHOTANUA padoyeil NPOrpaMmbl AUCUUIIMHbBI
«O01Iag XuMH4YecKas TeXHOJOTus»

1. Heap aucnumianubl — GOPMUPOBAaHUE 3HAHUM B 00JIaCTH peanu3alld XUMHKO-
TEXHOJIOTHYECKHX TPOLECCOB C Y4ETOM (PU3UKO-XUMHUYECKUX OCOOEHHOCTEH MpPOTEKAIOUINX
peakiuii, BbIOOpPa ONTUMAIBHBIX YCIOBUH pPEATU3yeMbIX IPOLIECCOB, BbIOOpa A(PPEKTUBHBIX
peakTopoB, MPUOOPETEHHS] HAaBBIKOB B COCTABJIEHHMH MaTEpUAIbHBIX U TEIUIOBBIX OajaHCOB, B
pacuere NMpPOLECCOB U PEaKTOPOB Ha OCHOBE MAaTEMaTHYECKOIO0 MOJEIMPOBAHUS, MOIYyYEHUs
3HaHUHN B 00acT pa3pabOTKH SHEProcOeperarImux XuMUKO-TeXHOIorudeckux cucreM (XTC),
0€30TX0/IHBIX U MAJIOOTXOJHBIX TEXHOJIOTUN Ha MPUMEPE COBPEMEHHBIX TPOU3BOJICTB.

2.B pe3yJjbTaTe H3YYCHUHA TUCHUIIJINHBI oﬁyqalomniflm HOJIZKCH:

Obnadams CIeyONUMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:
[1K-4.1, T1IK-4.2, IIK-4.4.

3name:
— OCHOBBI TEOPUU XUMHUYECKUX ITPOIIECCOB U PEaKTOPOB;
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— METOJOJIOTHIO MCCIIEIOBAHNS B3aUMOJCHCTBHSI XUMUYECKUX MPEBPALICHUIN U SBICHUN
IIEpeHOCca Ha BCEX MACIITa0HBIX YPOBHSX;

— METOJMKY BbIOOpa peakTopa U pacuéra npoiiecca B HEM;

— OCHOBHBIE PEaKIIMOHHBIE MPOIIECCH] U PEAKTOPhl XUMHUYECKON U OUOTEXHOJIOTHH;

— OCHOBHBIE ITPUHIIMIIBI OPraHU3aluyd XUMHUYECKOT0 MPOU3BOJICTBA, €r0 HEPAPXUUECKYIO
CTPYKTYPY, METObI OLIEHKH 3(h(PEKTUBHOCTH IPOU3BO/ICTBA;

— OCHOBHBIE XMMHYECKHE ITPOU3BOJICTBA.

Ymemu:

— paccYuTaTh OCHOBHBIE XapaKTEPUCTUKN XUMHUUYECKOTO IpoIecca;

— BbIOpaTh palMOHAJIbHYIO CXEMY IIPOU3BOJICTBA 33JAHHOTO MIPOYKTA;

— OLIEHUTb TEXHOJIOTUYECKYIO 3P PEKTUBHOCTH MPOU3BOJICTBA;

— BbIOpaTh 3((HEeKTUBHBIN TUI PEAKTOPA;

— IPOBECTH PacCUeT TEXHOJIOTMUECKUX IMapaMeTpOB Ui 3a/laHHOTO MpoIiecca;

— OIpPEAETUTh MapaMeTpbl HAWIy4llled OpraHu3aluy Npolecca B XUMUYECKOM PEAKTOPE.

Braoemy:

— MeToJJaMH aHanu3a 3p(EKTUBHOCTH pabOThl XUMHUYECKUX IPOU3BO/JICTB;

— METOJJaMH pacyeTa 1 aHalli3a [POLIeCCOB B XUMUYECKUX PEAKTOpax, ONpeesIeHus
TEXHOJOTMYECKUX ITOKa3aTeleH;

— METOJJaMH BbIOOpa XUMUYECKUX PEAKTOPOB.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

Paznen 1. XuMnueckasi TeXHOJIOTHSI U XMMHYecKOe NIPOU3BOACTBO.

1.1. OcHOBHBIE OTIpee/IeHUs U I0JIOKEHU .

Xumuaeckasi TeXHOIOTUs. OOBEKT XMMUYECKON TEXHOJIOTHH. MeXOoTpacaeBol XapakTep
XUMHUYECKON TEXHOJIOTHH. Pa3BUTHE XMMHUYECKUX MPOU3BOJACTB M XUMHYECKOW TEXHOJIOTHH.
MecTo XUMUYECKOM TEXHOJIOTUU B POMBILUIEHHOW cepe U METOJJ0B XUMUYECKON TEXHOJIOTUN
B HEXMMHUYECKMX OTpacisiX HpPOMBIIIICHHOCTH. CHCTEMHBIH aHalu3 CIOXKHBIX CXEM U
B3aUMOJICMICTBUI 3JIEMEHTOB CXEMbl — IIOHSITHE M COJEpkKaHhe Merojna. Puzndeckoe u
MaTeMaTH4eCKOe MOJEIMPOBAHNE, OTIPECIIEHNE U OCHOBHbIE MOHSITHS, UX MECTO B MHKEHEPHO-
XMMHMUYECKUX HUCCIIENOBaHUAX M  pa3paboTkax. MecTto U 3HauY€HUE HATypHOIrO U
BBIYUCIIUTENIBHOTO 3KciepuMenTa. ComepikaHue U 3aaui y4eOHOTo Kypca.

1.2. XuMu4eckoe npou3BoaACTBO.

[lonsiTHE O XUMHYECKOM HPOU3BOACTBE. MHOTO(QYHKIHOHAIBHOCTE XUMHUYECKOTO
npousBojicTBa. OOmas CTPyKTypa XMMHUYECKOrOo Mpou3BojAcCTBAa. (OCHOBHBIE MOJCUCTEMbI
XMUMHYECKOTO Tpou3BOACTBA. (OCHOBHBIE TEXHOJOTMYECKHME KOMIIOHEHTHI XUMHYECKOIO
IIPOU3BO/ICTBA.

KauecTBeHHbIE M KOJIMYECTBEHHBIE [TOKA3ATEIN XUMUYECKOTO IMPOU3BOJICTBA: TEXHOJIOTHUYECKHE,
SKOHOMMYECKHE, IKCIUTYaTallUOHHBIE, COLIMATIbHBIE.

1.3. CoipbeBble pecypchbl, BOa U JHEPIrUsl B XUMHY€CKOM IIPOU3BOACTBE.

Knaccugukanusi CbIpbeBBIX PECYpCOB IO pPA3JIMYHBIM IMpU3HAKaM — (Ha30BOMY
COCTOSIHUIO, IPOUCXOKJIEHUIO, HCTOYHUKaM. MuHepanbHOE ChIpbe (pyabl U TOJIE3HbIE
HCKOIIa€MbI€), OpraHMYecKOe IPHUPOJHOE ChIphe (TOPIOYME HCKOINAEMBIE), PACTUTENbHOE U
KUBOTHOE CHIPbE, BTOPUYHOE ChIPbE€ — HUX HCIIOJB30BAHHME M NyTU mepepaboTku. OCHOBHbIE
crocoObl TEPBUYHOM 00pabOTKHU CHIPhs (0OOTaIeHne, OYUCTKA, MOJArOTOBKA K TPAHCTIOPTUPOBKE
u mnepepabotke). IloHsTHe, CYIIHOCTP M MpPUMEpHl YIIayOJEHHUS HCIOJIB30BAHUS ChIPbS,
KOMOMHUPOBAHUS MPOU3BOACTB U KOMILJIEKCHOM NepepabOTKU ChIPbS.
3HaueHUWe M UCHOJb30BaHUWE BOJbl B XHWMHUYECKMX MPOU3BOJACTBAX. VICTOYHMKH BOJBL
TpeboBanusi K TEXHOJOTUYECKOW W ObITOBOM Boje. [IpomblmiieHHas MOArOTOBKA BOJABI U
METO/Ibl €€ OYMCTKH OT mpuMecedl. OCHOBHbIE METOJbl KOHTPOJIS KayecTBa BOJIbl. DKOHOMUS
BOJIONIOTPEOJICHHS B TPOU3BOACTBE. BOI00OOPOTHBIE CHCTEMBI.

Bunel ¥ HMCTOYHMKM SHEPruM B XMMMUYECKON MPOMBIIIJIEHHOCTH. Macitalbl
noTpebiieHnss U CcrnocoObl yMEHBUICHHUS 3HepreTudeckux 3arpar. CymHOCTh M IpUMEpPbI
pereHepanyy U peKylnepaluu SHEpPruud. OHEProTeXHOJIOIMYECKHe CHCTeMbl. Bropuunbie
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SHEPreTUYECKHUE PECYPCHI.

Paspnen 2. Teopernyeckue 0CHOBbI XUMHYECKHX MPOLIECCOB H PEaAKTOPOB.

2.1. OcHOBHBIE OnpeeIeHUs H MOJI0KEHHS.

OU3NKO-XUMUYECKUE 3aKOHOMEPHOCTH XUMHYECKUX IpeBpaleHUu -
CTEXMOMETPUYECKUE, TEpMOJUHAMUYECKUEe, KuHeTudeckue. Ilokazartenun  XMMHUYECKOTO
MIPEBPALLEHUS — CTENEHb MPEBPALIEHUs], BBIXO NPOAYKTa, UHTErpaibHas U quddepeHnmnanbHas
CEJIEKTUBHOCTH, CKOPOCTH PEAKIMH U NPEBPAILEHUS PeareHTOB.

2.2. XuMH4yecKHe mpoueccol.

Onpenenenue. Kiaccupukanys XMMHUYECKUX MPOIECCOB IO PA3JIMYHBIM MPU3HAKAM —
XUMHUYECKUM (BUJ XUMUYECKOM pEaKIUH, TEPMOJMHAMUYECKHE XapaKTEpUCTUKU, CXeMma
npeBpaleHuil) 1 (a30BbIM (YUCIIO U arperaTHoe cocTosiHue ¢as).

I'omorenHsIil xumuueckuid npouecc. Onpenenenue U npumepbl. BiusHue XMMU4YECKUX
MIPU3HAKOB U YCIIOBUI MTPOTEKaHHUs Mpoliecca Ha ero rnokasareian. CrocoObl HHTEHCU(DUKALIUH.
[lonsiTne onTuManbHbIX TeMmieparyp. ONTUManbHbIE TeMIEpaTypbl [Uisl OOpaTUMBIX U
HEOOpaTUMBIX 3K30- U SHJIOTEPMUUYECKUX PEAKIIHII.

I'ereporennslil (HeKaTaIUTUYECKUI) XUMHUUECKU npouecc. OnpeneneHue U MpUMepsI.
CrpykTypa mporecca u ero cocrtapisitomue (craauu). HabGmrogaemass CKOpOCTh XUMHUYECKOTO
npespaieHus. O0nactu (peKuMBbl) IPOTEKAHUS poLecca, TUMUTUPYIOIast CTaaMsL.

['eTeporennsiii xumMuueckuii mporecc '"raz (kuakoctb) - TBepmoe". OOocHOBaHUE,
MMOCTPOCHUE M aHAIN3 MaTEeMaTHUYEeCKOW MOJIEH I PEeaKIui TopeHust (MOIemb " COKMMAarOascs
chepa") m TOMOXMMHUUECKOW (MOJenb 'C HeB3amMmoAeHcTByrommuM sapom"). HabGmromaemas
CKOPOCTb TpEBpAlllEHUs, BpeMsl MPEBpallleHus M MyTH HHTEHCU(PUKAIUHU Uil PA3IUYHBIX
oOnacteil MpoTeKaHus mporecca.

I'ereporennslii XxuMuyeckuil mpouecc '"ra3 (KUAKOCTb) - KHUJAKOCTH". OOOCHOBaHWHE,
MIOCTPOCHHE M aHalIu3 MaremMatuueckod mojenu. HaOmiomaemass CKOpOCTh MHpeBpalleHUs U
obnactu nporekanus npouecca. [yt uaTencudukanyuu Juist pa3IuyHbIX PEKUMOB ITpoLecca.
Karanutuueckuii mpouecc. Onpenenenue, knaccudukanus, IpuMepsl. [ eTeporeHHblil KaTtaau3
Ha TBepJoM KaTtanuzarope. OOOCHOBaHUE, MOCTPOCHUE M aHAIU3 MaTEeMaTUYECKOHM MOJENIU Ha
KaTaJUTHYECKON MOBEPXHOCTH W B MOPHUCTOM 3€pHE Karanuzaropa. Habmiomaemast ckopocTh
npeBpalieHuss U oOnacTu mnpoTekaHuss mnpouecca. CTerneHb HCIOJIb30BAHUS BHYTPEHHEH
noBepxHocTU. [Tyt nHTEHCHUPUKAIIMN KaTAIUTUYECKUX IIPOLIECCOB.

2.3. XMMHYeCKHEe PeaKTopbl.

OnpeneneHre M Ha3HauYE€HUE XUMHUYECKOIO peakTopa. PeakTopbl B XMMHMUYECKUX U
HEXUMMUYECKUX OTpaciisix MNpoMbllIuieHHOCTH. OO030p THUIOB XMMHMUYECKHUX pEAKTOPOB, HX
CTPYKTYpHBIE D3JIEMEHThl (peakLHMOHHas 30HAa, YCTPOWCTBa BBOJAa W BbIBOJA, CMEIIEHUS,
pasfesieHus U paclpelesieHus MOTOKOB, TEIIOOOMEHHBIE 3JIE€MEHTHI), OCHOBHBIE IMPOLIECCHl U
SIBIICHUS B HUX.

CucremaTu3zalus MNpoIeCCOB B XMMHMUYECKOM pEaKTOpe Mo MacmTaly UX HpOTEKaHUS:

XUMHMYECKas peaklus, XUMUYECKUH TIIpollecCc B DJIEMEHTAapHOM 00beMe, IMpolecchl B
pPEaKMOHHOM 3JIEMEHTE U B PEAKTOPE B LIEJIOM, UX B3aUMOCBS3b M HepapXuyeckas CTPyKTypa
MaTeMaTU4YeCKOW MOJEeNH mpoliecca B peakTope. [Ipumepbl mpolieccoB B pa3iMuHBIX BHUIAX
XUMHUYECKUX PEAKTOPOB.
Knaccudukanus mpoiueccoB B peakTopax IO pa3iMdHbIM IpU3HAKaM - BHJI XMUMHUYECKOTO
mpolecca, OpraHu3anusi IOTOKOB pEareHTOB (CXeMma [BUIYKEHUS PEreHTOB Yepe3 peakTop,
CTPYKTYypa IOTOKOB B PEaKIIMOHHOW 30HE), OpraHu3alus TEIJIOBbIX NOTOKOB (TEIIOBOM PEKUM,
cXeMa TeriooOMeHa), CTallMOHAPHOCTH MpoIlecca.

O6ocHOBaHME U TIOCTPOEHHE MaTeMaTHYEeCKOM MOJENM Ipolecca B peakTopax
Pa3IMYHOIO TUIA KAK CUCTEMbl YPAaBHEHUH MAaTE€pHAJIbHOTO U TEIJIOBOrO OalaHCOB HAa OCHOBE
JAHHBIX O CTPYKTYyp€ IOTOKa, XMMHMYECKUX IPEBpAIICHUSX, SBICHHUSIX IE€peHoca TeIula U
BelleCTBAa M UX B3aumojeiictBuu. CucreMmaruzanus U Kilaccu(UKaLUs MaTeMaTHUYeCKUX
Mo/ieJiel MPOIIECCOB B peakTopax.

N3orepmuueckrue mporecchl B XUMHUYECKOM peakTope. BiusHue cTpyKTypbl HOTOKa
(uneanbHOE CMELIEHWE U BBITECHEHHE), CTAllMOHApPHOCTH Ipolecca (MPOTOYHBIA U
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MEPUOIUYECKHIT), TapaMeTPOB U YCIIOBUI MpOTEKaHUs Ipolecca (TeMneparypa, KOHLEHTpaLUs,
JaBJIeHHEe, 00bEM PEAKIIMOHHOM 30HbBI, BpEMsl), BUJJa XUMUYECKOM peakiuu (IIpocTas u CIoXkHasl,
obpatuMasi u HeoOpaTuMas) W €€ IapaMeTpOB Ha MPOQMIN KOHIICHTPAMA W TIOKA3aTelu
mpolecca B peakTope (CTeneHb MPEeBpallleHus, BBIXOJ IMPOJYKTa, CEJIEKTUBHOCTb IIpOLEcca).
OcHoBbl pacuera mpormecca B peaktope. ComoctaBieHue 3(PQPEKTUBHOCTH TIPOIECCOB B
peakTopax, ONMMChIBAEMbIX MOJIEIISIMU UCATHHOTO CMEIIICHHS M BEITCCHCHUSI.

Heunzorepmuueckue mnpouecchl B XUMUYECKMX peakTopax. OpraHuzanusi TEIIOBBIX
MMOTOKOB U PEKUMOB B XUMHUECKHX peakTopax. Pacmpenenenue TeMneparypbl, KOHIICHTPAIMA 1
CTENEHW TPEBPAIICHUS B PEAKTOpE B pPEKUMaX HACATHHOTO CMENICHUS ¥ BBITECHEHUS,
anuabaTuyeckoM M C TemiooOMeHoM. CBfA3b TeMmIepaTypbl U CTENEHU IpeBpalleHHs B
anuabatuueckoM mpouecce. CoOIOCTaBI€HHE C H30TEPMHUYECKUM pexuMoMm. Ywucino u
YCTOMYHMBOCTH CTAIMOHAPHBIX PEKUMOB B PEAKTOPAX UACATHHOTO CMEIICHUSI.

2.4. [IpoMbllLIeHHbIEe XHMUYECKHE PeaKTOPbI.

Ha KOHKpeTHBIX mpuMepax MPEeaMETHO PACCMATPUBAIOTCS MPOMBIIUICHHBIE PEaKTOPHI
JUTSI TPOBEACHUSI TOMOT€HHBIX, TETEPOTCHHBIX U KAaTATUTHYECKUX MPOILIECCOB — TUITBI PEAKTOPOB,
KOHCTPYKTHUBHBIE XapaKTEPUCTHUKU U OCOOCHHOCTH pexXuMa, 00JaCTH UCIIOJIb30BAHMUS.

Paspen 3. Xumuyeckoe Npou3BoACTBO, KAK XMMHKO-TEXHOJIOTHYECKasl CHCTEMA.

3.1. CTrpykTypa u onucaHue XUMHKO-TEXHOJIOTMYeCKOH CHCTEeMBbI.

XUMHYECKOE TMPOM3BOJICTBO KaKk XMUMHUKO-TexHojornueckas cucrema (XTC). Ionstue
cucteMbl M XTC. CocraB XTC: »jgeMeHTBI, CBSI3H, HIOACUCTEMBL. OJJjeMeHTH XTC,
KJaccu(uKalus 1mo BUAY MPOLIECCOB U Ha3HAYCHHIO. TeXHOJOrnyeckue cBsizu daemMeHToB XTC
(morokwm). IlocnenoBarenbHas, mapajuielibHas, pa3BETBICHHAS, IOCJIEI0BATEILHO-00BOHAS
(6aitmmac), oOpatHast (PEIUKII) TEXHOJOTUYECKUE CBsI3U. VIX CXeMBbI U Ha3HAYCHHE.

Onucanne XTC. Buasr moneneit XTC - onucarensHbie U rpaduyeckue. OnucarenbHbIe
MOJENU - XUMHYECKas CXeMa U MareMaruueckas wmojaenb. [paduueckue mognenu -
(yHKIIMOHANIbHAS, TEXHOJIOTMYECKasi, CTPYKTypHas ¢ Jpyrue (CIeHHalbHBIE) CXEMBI.
Haznauenue, npumeHeHe U B3aUMOCBA3b MOJIEIIEH.

3.2. Anamu3 XTC.

[Tonsarue, 3amaunm u pe3ynapTaThl aHammza XTC - cocrosiuue XTC, maTepuanbHBIA U
TEIJIOBOM OallaHChl, MOKA3aTeNH XMMHUECKOTO TPOU3BO/ICTBA.

CpoiictBa XTC kak CHCTEMBI: B3aMMOCBS3aHHOCTh PEKHMOB 3JIEMEHTOB, pa3ndue
ONTUMAJIBHOCTU 3JIEMEHTa OJMHOYHOIO U B CHUCTEME, YCTOMYMBOCTh M CYIIECTBOBaHUE
CTAIMOHAPHBIX PEKUMOB U JIP.

MarepuanbHblii U TEIUIOBOM OanaHchl. MeToiMKa COCTaBICHUS U pacueTa MaTepralIbHbIX
n temioBbix OamancoB XTC um ee moacucrteM. OcoOeHHOCTH pacyeTa OajaHCOB B CXeMax ¢
perukioMm. @opmbl npeacTaBieHus 0anaHcoB (TaOIHIbl, AUATPAMMBI U 1Ip.).

Marepuanbablii  OamaHc Uil  MacCOOOMEHHBIX U pPEaKUHMOHHBIX  3JIEMEHTOB.
Hcnonp30BaHne CTEXHOMETPUYECKUX, TEPMOIMHAMUYCCKUX H MeEX(pa3HbIX OaJaHCOBBIX
cooTHoleHuM. CTeneHb UCII0JIb30BAHMSI ChIPbEBBIX PECYPCOB.

OHTaNbIUIHBIN, SHEPTeTUYECKUH (110 TOJHOM SHEPruu) U dKCEpPreTudeckuil 6amaHchl U
KIIJI. Ix conocraBienue u ucmoiab3oBanue B aHamze X TC.

3.3. Cunre3 XTC.

[lonstne u 3amaunm cuHTe3a XTC. OcHoBuble stanbl paszpabotku XTC. Pounb
MaTeMaTHYE€CKUX U SBPUCTUUECKHX METOIOB.

OcHoBHble KoHLenuuu Mpu cuHTe3e XTC: NOJHOE HCMONb30BAaHUE CHIPHEBBIX U
SHEPreTUUECKUX PECYPCOB, MUHUMM3AIUS OTX0/I0B, ONITUMAJILHOE HCIOJIb30BaHHUE allapaTyphl.
Ux coxepxanue u cnocoObl peanuszanuu. KomMOMHHpOBaHHbBIE MPOU3BOJICTBA, COBMEUICHHbBIE
MIPOLIECChl, BTOPUYHBIE SHEPreTUUYECKHE PECypChbl, HHEPrOTEXHOJOTMYECKHE CHUCTEMBI,
nepectpanBaemble XTC, 3aMKHYTbIE, MaJIOOTXOJHbIE TPOU3BOJICTBA - UX MOHSTHSI, 0COOEHHOCTHU
Y IPUMEHEHHE.

OAHOPOJHBIE TEXHOJOTMYECKHE CXEMbl: CHCTEMa pPEKYyNepaTUBHOIO TEMJI000MEHa,
CUCTEeMa pa3JielIeHUss MHOTOKOMIIOHEHTHOM cMecH, cucTemMa peakTopoB. OCHOBBI MOCTPOSHUSI UX
ONTUMAJIbHOU CTPYKTYpPBI
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Pa3nes 4. IlpoMbinuieHHbIe XMMHYecKHe ITPOM3BOACTBA.

XUMHYECKUE MPOU3BOJCTBA PACCMATPUBAIOTCS MPEIMETHO KaK peajlu3alus W3Y4EeHHBIX
TEOPETHYECKUX OCHOB XHMHKO-TEXHOJIOTHYECKUX mporieccoB U XTC, KOHIENIHMI MOCTPOCHUS
BeIcOKOA(PexTuBHONM XTC. OCHOBHOWM akIeHT Jenaercs Ha (PU3UKO-XUMUYECKHE OCHOBBI
KOHLIETIIIMM TOCTPOCHUS TEXHOJIOTUYECKOM CXeMbl TPOU3BOJCTBA U €r0 IOJCHCTEM.
[IpousBoacTBo cepHOil kucioThl. [IponsBoacTBo ammuaka. [Ipou3BOACTBO a30THOM KHUCIOTBHI.
[IpousBocTBO cTHPOIIA.

Pa3nes 5. CoBpeMeHHbIe TeHAeHIMU B PA3BUTHH XUMHUY€CKOH TeXHOJIOTHH.

Tekyree cocTOAHNE XMMUYECKON MPOMBIIIJIEHHOCTH B MUPE M TEHICHIIUU €€ Pa3BUTHSL.
[TepcniekTMBHBIE UICTOYHUKH CHIPbs ¥ SHEepruu. Kinactepusanus XMuMHIeCKOU MPOMBIIILICHHOCTH.
CoBMenieHHble Mpolecchl. ['MOkHMe W mnepecTpauBaeMble TeXHOJoOruyeckue cxembl. HoBbie
XUMHKO-TEXHOJIOTHYECKHE MPOLIECCHI U CIIOCOOBI OJIy4yeHHUs TPoAyKToB. HaHOTEXHOIOT M.

4. O0béM yueOHOI TMCUMITUHBI:

O0beM IMCUMIINHBI
Buja yueOHo# padoThl Axan. | Acip.
3E
4. 4.

O01mas TpyA0eMKOCTh JUCUMIJIMHbI 6 216 162
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 2,22 80 60
Jlexuun 0,89 32 24
[Tpaxtnueckue 3anstus (113) 0,89 32 24
Jlaboparopusie pabots! (JIP) 0,44 16 12
CamocrosiTesbHasi pabora 2,78 100 75
CaMOCTOSTENbHOE U3YUEHHUE Pa3/IeIOB JUCHUIIIMHbI 2,78 100 75
Bujx koHTpOJIS:
JK3aMeH 1 36 27
KoHTakTHas paboTa — MpoMeXKyTOYHAsI ATTECTaIHs 1 0,4 0,3
[ToaroroBka K sK3amMeHy 35,6 26,7
Buja nTOroBoro KOHTpoJist IK3aMeH

AHHOTaNusA padoyeil NPOrpaMMbl JUCHHUILIMHBI
«Cucrembl ynpaBJieHUs XMMHKO-TEXHOJIOTMYeCKHUMH MPOLecCaMu»

1. Heap aucuMnaMHbI — 1aTh 0a30BbI€ 3HAHUS 110 TEOPUU CUCTEM YIPABICHUS] XUMHUKO-
texHojoruyeckumu mnporeccamu (CY XTII), npuBuTh HaBBIKM M YMEHHUS aHAJIM3a CBOWCTB
XTII, kak OOBEKTOB YIpaBICHUS U MPAKTUYECKOIO IPUMEHEHHUS TEXHUUYECKUX CPEICTB
yIpaBJICHUS.

2.B pe3yJjbTaTe H3YYCHUHA TUCHUIIJINHBI oﬁyqalomniflm HOJIZKCH:

Obnadams CIeyONUMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:
[1K-4.1, T1IK-4.2, I1K-4 4.

3uamo:

— OCHOBHBIE MTOHSTHSI TEOPUU YIIPABJICHUS;

— CTaTUYECKUE U IMHAMUYECKHE XapaKTEPUCTUKU 0OBEKTOB yIIPaBJICHHUS;

— OCHOBHBIE BHJbI cHCTeM aBTomMaTuueckoro ympasieHuss (CAY) u  3aKoHBI
pEryinupoBaHus;

— TunoBble CAY B XUMHUYECKOM MPOMBIIIEHHOCTH;
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— METO/Ibl U CPEJCTBA U3MEPEHUSI OCHOBHBIX TEXHOJIOTUYECKUX TaPaMETPOB;

— ycroitunBocth CAY;

— OCHOBHBbIC TIOHATUSI O HenmuHeHHBIX CAY, penelHbIX CcucTeMax, JOTHYECKUX
ANrOpUTMax YIpPaBJICHUS, aIJalITUBHBIX U ONTUMAJIbHBIX CUCTEMAX YIPaBJICHUSA.

Ymemo:

— OTIPENIENATh OCHOBHBIC CTAaTHYECKME W JUHAMHYECKHE XapaKTEPUCTHUKU OOBEKTOB
YIIPaBJICHHUS;

— BBIOMPATH PAIMOHAIBHYIO CUCTEMY PETyIUPOBAHUS TEXHOJIOTHYECKOTO TIPOIECcCa;

— OIIEHUBATh YCTOWUNBOCTh CAY;

— BbIOMpaTh KOHKPETHBIE TUIIBI TPHOOPOB Ast AuarHoctuku XTI

Bnaoems:

— METOJIaMH TEOPUH aBTOMATHYECKOIO PETYJIMPOBaHUS, OPraHU3aluyd U pacy€Ta CUCTEM
ONTUMAJIBHOTO YIPABJIEHUS MPOLIECCAMH XUMHUYECKOW TEXHOJIOTUH.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

Paszpnen 1. OcHoBHBIE NOHATHS ylnpaBJieHHA XMMMKO-TEXHOJIOTH4eCKUMHU
NpoueccamH.

3HaueHue aBTOMATUYECKOIO YIPABJIEHUS JJISl pa3BUTHUSI XUMUYECKON MPOMBIILITICHHOCTH.
OcoOeHHOCTH  YIpaBIECHUS XMMHUYECKUM MPEINPUSITUEM W  XUMHUKO-TEXHOJOTHYECKUM
npoueccoM. TeXHUKO-3KOHOMUYECKHH A(PGEeKT BHEAPEHHs aBTOMATHU3UPOBAHHBIX CHCTEM
ynpaBieHusi. Ponp cuctem ympaBiieHHsT B 00CCIEYEHHH O€30MacCHOCTH XHMHUYECKOTO
IIPOM3BOJICTBA U OXpaHbl OKpYykarolel cpeabl. OCHOBHBIE TEPMUHBI U onpenenenus. Mepapxus
ynpasieHusi. OCHOBHble NIpPHUHLHUIBI YynpasieHusa. Kiaccuukanus cucteM yrpaBiieHUS
OynkunoHanbHas crpykrypa CAY. [lokazarenu kauecTBa yrnpaBiaeHUs.

Paspnen 2. OCHOBBI TEOPUM ABTOMATHYECKOI'0 YIIPABJICHUS.

Maremaruueckue moaenu CAY. Jlunamuyeckue xapakrepuctuku CAY. Mcnosb3oBanue
OTIepaMOHHOTO ucuuciaeHus i ananuza CAY. TumnoBele fMHAMUYECKUE 3BEHBbs. BpeMmeHHbIe
U YacTOTHBbIE XapaKTEPUCTUKH. OKBHUBAJICHTHbIE NPEOOpPa30BaHUS CTPYKTYPHBIX CXEM.
YcrotunBocTh ymHEHHBIX CAY ¢ oOpartHO#l cBsi3bro. Knaccudukaius 1 OCHOBHBIE CBOWCTBA
00BEKTOB YyIpaBieHHs. MeTojabl OINpeAeseHUs] CBOMCTB OOBEKTOB ympaBieHus. OCHOBHbIE
3aKOHBI PETyAUpOBaHUs. PeryiasTopel Ha OCHOBE UCKYCCTBEHHbBIX HEMPOHHBIX ceTeil. L{udposbie
u poOacTHbIE CHUCTEMBbl yIrpaBieHHs. Bpibop 3akoHa peryiMpoBaHusi U OIpeiesieHue
ONTUMAJIbHBIX TAPAMETPOB HACTPONKU POMBILUIEHHBIX PETYISTOPOB.

Paszpen 3. U3MepeHne TEXHOJOTHYECKHX IapaMeTPOB XHMHUKO-TEXHOJIOTHYeCKOro
npouecca.

l'ocynapctBeHHast cucreMa NPOMBILUIEHHBIX HPUOOPOB M CPEACTB aBTOMAaTH3AlUU.
OcHOBHBIE TEPMHUHBI M OIpeAeieHus MeTpojiorud. Mertoasl u3Mepenuil. Cpencrsa
U3MEpUTENbHON TEXHUKHU, HUX CTAaTHYECKHME M JuHamuueckue cBoicTBa. llorpemHoctu
m3mepeHuit. CrocoObl nepenaun uHGopMau Ha paccrosiHue. OpraHu3anus TUCTAHITMOHHOM
muarHocTukn  XTII. M3MepeHne OCHOBHBIX TEXHOJIOTMYECKMX MapaMeTpOB: JIaBJICHHS,
TEMIIepaTypbl, pacxoJa U KOJMYECTBA, YPOBHS KUAKOCTH U CHIIYYMX MaTepUaioB, COCTaBa U
(U3UKO-XMMUYECKUX CBOMCTB BEILLIECTB.

Paznen 4. OcHOBbI NPOEKTHPOBAHUSI ABTOMATHYECKHX CHCTEM YIpaBJIeHUS
XMMMKO-TEXHOJIOTHYeCKHUMH PO eCcCAMU.

OcoOennoctu ynpaBinenuss XTII. PerynupoBaHune OCHOBHBIX TEXHOJIOTMYECKHX
IapaMeTpoB: pacxoja, HaBieHUs, TemmepaTypbl, ypoBHs, pH. Texnuueckue cpenctsa CAY.
OcHOBHbIE PA3HOBUAHOCTH YIPABJSIOMIMX YCTPOMCTB. THINBI, XapaKTEPUCTUKH U pacuér
HCIIOJIHUTENBHBIX MEXaHU3MOB U PETYIUPYIOIINX opraHoB. OdopMieHHE NMPOEKTHOIO 3a/1aHus
Ha aBTOMAaTHU3allMI0 TEXHOJIOTHUYECKOro mpoiiecca. BpiOOp Todyek H3MEpeHHs, KOHTpOJI,
yIOpaBIsE€MbIX [apaMEeTpOB M YHPABIAOMUX Bo3aedcTBUN. CTaHIapThl W YCIOBHBIE
o0o3HayeHus sl TexHoJorndeckux cxem. OcHoBHble cBeneHust 00 ACY TII B xumuueckoit
npoMmbinieHHocTu. [lpumepst ACY TII B xuMuyeckoil nmpoMbliieHHOCTH. OCHOBHBIE BBIBOIbI
o kypcy. CoBpemennsie TeHaeHIuU B pazsutun CY XTII.
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4. O0béM yueOHOI TMCUMILTUHBI:

O0beM IMCUMIINHBI
Bua yueOHo# padoThbl Axax | Actp.
3E
4. 4.

O01mas TpyA10eMKOCTh JUCUMIIJIMHBI 6 216 162
KonTrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 2,22 80 60
Jlexuun 0,89 32 24
[TpaxTuueckue 3anstus (113) 0,89 32 24
Jlaboparopusie pabots! (JIP) 0,44 16 12
CamocrosiTesibHasi paboTa 2,78 100 75
CaMOCTOSATENbHOE U3YUEHHUE PA3/I€I0B IUCHUIIIMHBI 2,78 100 75
Bujx koHTpOJIS:
JK3aMeH 1 36 27
KoHTakTHas paboTa — MpoMeKyTOYHAsI ATTECTaIHs 1 0,4 0,3
[ToaroroBka K sK3amMeHy 35,6 26,7
Buja nToroBoro KoHTpost IK3aMeH

AHHOTANUA pado4yeil NPOrpaMmMbl AUCHUIIMHbBI
«30H10Basi MUKPOCKOTUSD)
1 leab AucHMIUIMHBI — (OPMUpPOBAaHUE y OOYYArOMIMXCS 3HAHMM O CKaHUpPYIOLIEH

3OHHOBOI\/’I MHUKPOCKOIINH, €€ TCOPECTUUCCKUX OCHOB, IHNPHUHIOHUIIOB pa6OTI)I U BO3MOXHOCTHU
HCIIOJIb30BAHUA IJId AKTYAJIbHBIX 3aJa4 HAHOTCXHOJIOTYH U HAHOMATCPHUAJIOB.

2 B pesyabTrare u3y4eHHUs AUCHUILIMHbI 00YYAIOLIUICH 10JIKEH

Obnadams CIEYIONUMA KOMIIETEHIIUSMA U MHIUKATOPaMHU UX TOCTH)KCHHUS:

IIK-2.1; TIK-2.2; TIK-2.3

Buame:

- KJ1accu(UKAIUIO METOJIOB CKAaHUPYIOIIEH 30HI0BON MUKPOCKOTINY;

- YCTPOWCTBO, MPHUHIUI palbOThl W (U3UYECKHE OCHOBBHI CKAaHUPYIOUIUX 30HIOBBIX

MHUKPOCKOTIOB;

- TMPUHLHINBI pEATM3alMU  aTOMAapHOIO pa3pelieHus B CKAHUPYIOLUIUX 30HJIOBBIX

MHUKpPOCKOTIaXx;

- 001IMe TPEICTABICHUS O Pa3pelIaroeii CIOCOOHOCTH Pa3IMYHBIX BHJIOB;

- BO3MOHOCTH U 00y1acT mpuMeHeHust MmeTo10B C3M miis uccnenoBanus
HaHOMAaTEepHaJIOB;

Ymems:

- AaHAJIM3UPOBATh N300paKEHUS U JITaHHbIE, TIOJYyYeHHbIE pa3InyHbIMU MeToamu C3M;
- KOPPEKTHO ONPEeaTh MOP(}HOIOrui0 HAHOOOBEKTOB U HAHOMATEPUATIOB;

- HCTI0JIb30BaTh cTaHAapTHbIE MeToiuku C3M aiis aHaM3a HAHOMAaTepUaoB;

- hopMyIIMpPOBATH TEXHUUYECKHUE TPEOOBAHUS K OOBEKTAaM UCCIIEIOBAHNS,

Braoemy:

- HaBbIKAMH 00pabOTKH N300paXKeHUH, MOTy4E€HHBIX pa3iuuHbIMU MeTogamMu C3M;
NPUHIUIIAMHA TIPOBEACHUS SKCIIEPUMEHTa Ha COBPEMEHHBIX NpUOOpax CKaHUPYHOIIEH

30HJI0BOM MUKPOCKOIINY;

- METOJJaMH pabOThl C HAYYHOH JIUTEPATYpOH U AJIEKTPOHHO-OMOIMOTEUHBIMU pecypcaMu

10 TCOPECTUICCKUM N TCXHOJIOTHYCCKHUM ACIICKTaM CKaHHPYIOHICﬁ 3OHI[OBOI71 MHUKPOCKOIIHH.

3 Kparkoe coaepxxanue TUCUMIIIIMHBI
Pazoen 1. Ocnogwvl ckanupyrouieii 30100801 muxkpockonuu (C3M)
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CoBpemMeHHbIe MeTOAbI BU3yaJH3allUM HaHOMaTepuanoB. COBpEMEHHBIE METObI
BHU3yalIM3allMl M HUCCIEOBAaHUS HAHOOOBEKTOB M HaHOMarepuayioB. [loHsATHS pasperiaromieit
CIOCOOHOCTH M AM(PPAKIMOHHOTO Tpefena. ATOMapHOE pa3pellieHue B COBPEMEHHBIX METOAax
uccienoBanusi.  CpaBHEHME  OCHOBHBIX ~ MHMKPOCKOIMYECKHX  METOJIOB  (ONTHYECKHUE,
AJIEKTPOHHBIE, 30HI0BBIE). [IpeumyniecTBa, HEJOCTATKU U 00JACTH MPUMEHEHUS CKaHUPYIOLIEH
ANIEKTPOHHOW MHUKPOCKOIMH, ITPOCBEYMBAIOLIEH JJIEKTPOHHOW MHUKPOCKONMM M CKAHMPYIOLIEH
ANEKTPOHHOW MUKPOCKOIIHH.

Beegenne B C3M. Ucropus C3M. VYcrpoiicTBO U NpUHLUMI PabOThl CKaHUPYIOLIUX
30HI0BBIX MHUKpOCKomoB. OcHoBHbIE 37eMeHThl C3M. Ckanepsl. Cuctema oOpaTHOUM CBS3H.
3onpoBeie gatumku. [lpuHiun QopmupoBanus mzoOpakenus B C3M. 3ammra OT BHEIIHUX
BozaeiicTBuil. Kmaccupukammss meromoB C3M. CpaBHeHue paspemaromeid CrnocoOHOCTH
paznuuHbIX BUI0B C3M.

Ckanupywomas TyHHeJbHass Mukpockonusa (CTM). dusmueckue ocHoBel CTM.
DJNEeKTPOHHBIE CTPYKTYphl TBEPAOrO Tela W €ro IMOBEPXHOCTH. TyHHENbHbIH 3(QexT.
Texunueckue ocHoBbl CTM. KoHCTpyKIIuu CKaHUPYIOUIUX TYHHEIBHBIX MUKPOCKOTOB. PexXuMbl
pabotet CTM. Mertoa nocTtossHHON Toka. MeTox MmOCTOSIHHOM BBICOTHI. MeTon oToOpaxkeHue
paboTel BbIXOJa. Peanmuzanus aTOMAapHOrO pas3pelIeHUs B CKAaHUPYIOUIEM TYHHEJIbHOM
mukpockone. Orpannuenuss CTM. IloaroroBka mnosepxHocTtu TBepabix Tten s CTM
HCCIIE0BaHUN.

ATtomHo-cujioBass Mukpockonuss (ACM). CwioBoe B3auMOJACHCTBHE 30HIIOBOTO
nmatunka W ooOpasma. Ilorenmwman Jlemnapna-/[»xkonca. ACM 30HIBI: BHUIBI, CIIOCOOBI
U3rOTOBJIEHUS, OCHOBHbIE TapaMeTpbl. KoncTpykius ACM. CriocoOsl peructpaiy OTKIOHEHUs
kaHTwieBepa. Pexxumbl pabotei ACM. KoHTakTHass aTOMHO-CHJIOBAasi MHUKPOCKOMIHS- METO]
IIOCTOSIHHOM BBICOTBI, METOJ IIOCTOSIHHOM CWIbI, KOHTaKTHBIH METOJ pacCOTJIaCOBAHUSA.
Henocratku  xontaktHO  ACM. IlonmykoHTakTHass  aTOMHO-CHJIOBAas —~ MHUKPOCKOIIHUS.
[IpeumymmectBa U HenocTaTku NOJYyKOHTakKTHOH ACM. KpuBble 3aBUCHUMOCTH CHJBI OT
paccrosinud. JlaTepasibHOE B3aMMOJIEHCTBHE 30HIa U 00pa3iia. MUKPOCKOMHS JTaTEPAIbHBIX CHIIL.
Pazpemaromas cmocoonocts ACM. beckontaktHass ACM. B03MOXXHOCTH OECKOHTAaKTHOMN
ACM. Hcnonbs3oBaHue opraHM4eckMX MoJieKysl B KadecTBe 30HA0B ais C3M. HanotpyOku —
matunku C3M.

Ckanupyomas 0JIMKHEI0JIbHASA onTHYeCKast MUKPOCKONUS (CBOM).
Teopernueckue ocHoBel CBOM. D¢ddexkTrBHOE MPEOaoeHHE ONTUYECKOro TUGPAKIIUMOHHOTO
npenena. 3ouapl CBOM: tumbl, usrotosieHue. KoHCTpyKuuu OIMKHENOJIbHBIX ONTHYECKHX
MUKpPOCKOTIOB. KOHTpOJIb paccTOsHUS MEXIy 30HJIOM U MOBEPXHOCThIO. Peanusanus cuctemsl
obpatHo#t cBs3u. Pazpemaromas cnocoOHocts CBOM. Pexumbl pabotel u Buasl CBOM.
Kondurypauuss CbOM c monynem UK-Dypoe.

Paszoen 2. Bozmorncnocmu C3IM

JApyrue Buasl C3M. Mukpockonusi cuia TpeHUs. Meroa MOIYISLUUU  CHIIBI.
Muoromnpoxoaasie MeToauku padotsl C3M. DnekrpocuioBasi MUKpockomnus. CKaHHpyromas
eMKOCTHasi Mukpockonus. Meton 3o0u1a KenbBuna. MarnutHas cuiioBast Mukpockonust (MCM).
[punnun pa6otsr C3M B pesxxume MCM. KBasucratuueckue metonuku MCM. KosebarenbHbie
meroqukn MCM. 3onpoBeie gatumku it MCM. Jlutorpapus B C3M. CTM, ACM
auTorpadus. AHOHO-OKHCIUTENbHAS JTUTOrpadus.

Bo3mo:xknoctu C3M. Ilpeumymectsa u Hepoctatku C3M. Crangapter C3M.
Hckaxenue wu3o0pakeHUs CKaHepoM. VIckakeHMs, CBA3aHHbIE C 30HJOBBIM JIAaTYMKOM.
Uckaxenus, cBs3aHHble pexumoM pabotsl C3M. Kanubpoka C3M. Ilpuniuns
KOppekTupoBku wu300paxenuii C3M. Bo03MOXHOCTH aTOMHO-CHJIOBOM MHUKPOCKONIUU B
omnpeeneHud (GOpMbl M pa3MEpOB HAHOYACTHI] METAJUIOB M MX COEAMHEHUH. MeToauku
BOCCTAHOBJICHUS peajbHON TeoMeTpuu o00bekToB wuccienoBanus ACM. Bo3MoxHOCTH
MIPOBEJICHUS HEPa3pyILIAIOUINX UccieloBaHui ¢ nomolusio ACM.

Pazoen 3. Ilpumenenue C3M

IIpumenenne C3M s ucc/eJOBAHMS OCHOBHBIX KJIACCOB HAHOMATEPHAJIOB.
AtomapHoe paspemienue, gocturayroe ¢ nomonipio CTM. [lpumenenne MCM. Ilpumenenus
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OnuKHEeNnoJabHOM onTuku. VccnepoBanue BOMOpPOAHBIX cBsizei. OmnpeneneHue pasMepoB U
¢opmbl HaHouacTull. MccnepoBanusi MOpQOJIOTUHM U JIOKAJIBHBIX CBOWMCTB IOJHMMEPHBIX
MatepuainoB. MccienoBanusi MarHUTHBIX HAHOYACTHIL U CTPYKTYp MeTogoM MCM. Beiuucnenue
aare3smoHHeIx cwi MerogoM ACM. Bosmoxnoctu u mepcnektuBsl ACM B uccnenoBaHuU
CUHTETMYECKUX XUMHUYECKHMX BOJOKOH. lccnenoBaHue HagMOJEKYISIpPHOW  CTPYKTYpPBI
MOJIMMEPOB ¥ KOMIO3UTOB. VMcnonb3oBanne C3M miist uccienoBanust MOp(OJIOTUH U TIPOLIECCOB
pocra.

Hccnenopanue 6uosiornyeckux 00bekToB ¢ nomombio C3M. Ncnonb3oanue C3M B
pasnuuHbIX cpeaax. Bosmoxxknoctn C3M st uccnenoBaHus OOBEKTOB B JKHJIKHX Cpefax.
[IpuHIMIBI TPUTOTOBICHUS OUOJIOIMYECKUX OOBEKTOB AJIsl MccienoBaHus ¢ momoinbio C3M.
Bo3moxHocTH B uccieoBaHUM OenKOBBIX Mojiekyl ¢ nomoibio C3M. Uzyuenue JAHK.
UccnenoBanus BupycoB u 6akTepuii. MccnenoBanne aare3noOHHBIX B3aUMOICUCTBUH.

Cospemennbie npudopbl 1 MeToabl C3M. OCHOBHBIE NPOU3BOIUTENHN CKAaHUPYIOIIUX
30HIOBBIX MHKpockomoB. ®opmar nanHeix B C3M. Bapumantel Bu3yanuzamuu C3M
nzobpaxenuil. KonuuectBennblii ananmuz C3M  wuzobOpaxenuil. CTaTUCTHYECKHM aHamu3
1300paxkeHuil, MOIy4YeHHBIX ¢ moMolbio C3M.

4 O0beM yueOHOM TMCHUTIHHBI

O0beM IMCUMIINHBI
Bupa yyeOHo# padoThl Axax, | Actp.
3E
4. 4.
OO0uiasi TPy10€eMKOCTb AU CIUTIJIMHBI 3,0 108 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 36
B TOM 4HcJie B (popMe NPpaKTHYECKOH OATOTOBKHU 0,11 4 3
Jlexinm 0,45 16 12
B TOM 4ucJe B (popme NpaKTUYECKOM MOATOTOBKH - - -
[TpakTnueckue 3anstus (113) 0,88 32 24
B TOM 4ucJe B (popMe NPaKTUYECKOH MOATOTOBKH 0,11 4 3
Jlaboparopusie padboTs! (JIP) - - -
B TOM 4ucJe B popMe MPaKTUYECKON MOATOTOBKH - - -
CamocrosiTesbHasi paboTa 1,67 60 45
KoHTakTHas camocrosiTesibHas paboTa 167 0,2 0,15
CaMOCTOSATENbHOE N3YUYEHHUE PA3/IeTI0B AUCHUIIIMHbI ’ 59,8 | 44,85
Bua konrpous: 3ayer

AHHOTANUA padoyeil MPOrpaMmMbl AUCHUIIMHbBI
«MeToabl TEPMHUYECKOI0 AHAJIN3A B TEXHOJOTHHA HAHOMATEPHUATOB»

1 Heap agucuuminHbl — GOPMHUPOBAHMU Y OOyYAIOMIMXCSA  KOMILJIEKCHOTO
MPEJCTABICHUS O BO3MOKHOCTSAX TEPMUUECKOTO aHAJIN3A ISl UCCIIEIOBAHUS HAHOMATEPHUAJIOB.

2 B pesyabTrare u3y4eHHs AUCHUILIMHBI 00YYAIOLIUICH 10JIKEH

Obnadams CIEyIONUMA KOMIIETECHIIUSMA U HHIUKATOPaMHU UX TOCTH)KCHUS:

IIK-2.1; TIK-2.2; TIK-2.3

Buame:

- kmaccupukanmuioo U PU3HYECKO-XUMUUYECKHE OCHOBBI TEPMUYECKOTO aHaIM3a
MaTepHUaoB;

—~ YCTPOMCTBO W MPUHIIUAT PAOOTHI OCHOBHBIX IPHOOPOB TEPMUUECKOTO aHAIIN3A;

— BO3MOXHOCTM TPUMEHEHHS TEPMHYECKHX METOJIOB aHajiu3a B TEXHOJIOTUHU
HAaHOMAaTEpHUaJoB;

Ymems:

- AHAJIM3UPOBATH  PE3YyJbTAThl  HUCCICAOBAHHS  HAHOMATEPUAJIOB  TEPMUYECKUMU
METOJaMHU;
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— paccuMThIBaTh (PU3UKO-XUMUYECKUE IMapaMeTpbl XUMUYECKUX PEAKIHUl ¢ ydacTHeM
HAaHOMAaTEpHAJIOB IO pe3yJbTaTaM TEPMOTPaBUMETPUU U CKAaHUPYIOIIEH KaJIOPUMETPUH;

- moadupaTh  HEOOXOJAMMOE  TEeXHHYEeCKoe odopmiieHWe Juisi  HCCIEIOBAHUSA
HaHOMAaTepHaAJIOB TPEOyEeMbIX THIIOB.

Braoemy:

- CTaHJapTHBIMU METO/IUKAMH aHaiM3a HaHOMAaTepHaJloB METOJIaMU
TEPMOrpaBUMETPUH U U depeHInaTbHO-CKaHUPYIOIEH KaJOpUMETPHH;

- OCHOBAaMHU TEPMOKHHETHYECKOIO aHaJIM3a;

- MeTrojaMu palbOThl C HAYYHON-TEXHUYECKOW JMTEpPaTypod IO TEOPETUYECKUM U
TEXHOJIOTHYECKUM acleKTaM TepMOTPaBUMETPUYECKOTO aHaIN3a HAHOMATEPHUAJIOB.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Paszpnen 1. UcTopusi 1 OCHOBBI TEPMHYECKOI'0 AHAJIN32 MATEPUAJIOB

Hcropusi u 3Tanspl pa3sBUTUSI TePMHUYECKHX MeTOJ0B aHaAM3a. DKcrepuMeHThl Jle-
aTtenbe u OcteHa. MeTos NepuoAUYEcKOro MpOKalMBaHUSA-B3BeIINBaHuA. [IpuHIunuaibpHoe
YCTPOUCTBO JepuBarorpada.

OcHOBHBIC 32Ja4H TEPMHUYECKOr0 AaHAJM3a MaTepuajoB. PU3HKO-XUMHUYECKHE
OCHOBBI TEPMHYECKMX METOJOB aHanu3a. JIMHAMUYECKMH W H30TEPMHUYECKHE PEKHUMBI
TEPMUYECKUX METOJ0B aHanu3a. OOjacTu NPUMEHEHHS TEPMHUYECKUX METOJOB aHalu3a
HaHOMAaTEpHUaJoB.

Texnnueckass peaju3alusi TEPMHUYECKOro aHajm3a.Tepmorapel: Marepuaisl
nucpoictBa. [lonstue 3ramona BemecTsa. BiausHue CKOPOCTH peakuui M yCIOBUS IPOBEICHUS
JKCIIEpUMEHTa (pa3Mep TUTIIsl, (OpPMBI JepiKarelis, NpoObl, CKOPOCTH HArpeBa, BIHSHUE
atMoceppl B meud) Ha ¢GopMmy audepeHunanbHO KpuBoW. McTOYHMKM OIIMOOK U
HorpemHocTeil B 1uddhepeHnaabHO-TEPMUUECKOM aHaIIn3e.

Paspen 2. Kinaccuyeckue MeToIbl TEPMUYECKOI0 aHAIN3A

TepmorpaBumerpuueckuii ananus (TT'A). OcHOBBI MeTOZ]a TEPMOTPABUMETPUUECKOTO
ananu3a. [Ipunnun ycrpoiictBa npubopa TI'A. Kpussie TT'A. Bocnpon3Boauiaoch ' TOYHOCTH
Merona TI'A. BnusiHue yciioBusi mpoBefeHMsI dKcrniepuMeHTa Ha pe3yiabTarbl TI'A. CrocoObl
OIIpENIETICHUS TEMIIEPATYPHBIX UHTEPBAIOB PA3JIOKEHUS BELIECTB, ONPEIAECICHUE ITIOTEPh MACCHI.
Wcrounuku ommbok u norpenrHocreit B TTA.

JuddepeHnuaibHO-TEPpMUYECKUI aHaJImn3 (ATA). OcHOBBI METO1a
muddepeHnnanbHO-TEPMUYECKOTO aHaimm3a. YpaBHenne Kupxroda. IIpuniun ycrpoiicTBa
npudopa ATA. Kpussie JITA. Ilpeumymectsa u nenocratku [ITA. Temonepenoc.

Muddepenunanbuo-ckanupyomas kaaopumerpus (JACK). OOGnactu npumeHeHus
JCK). Crioco0sl onpenesneHus: TeMIEpaTypHbIX WHTEPBAJIOB Pa3iOKCHHs BEIIECTB U (Pa30BBIX
nepexosioB. KoyinyecTBeHHOE oOIpesieleHne TEeIUIoBbIX 3PdekToB. VccnenoBaHue KUHETUKU
peaKIii TEPMUYECKOTO Pa3JIOKEHUsT MarepuanoB. VCTOYHMKK OIMMOOK W TOTPEIIHOCTEH B
JCK.Bapuantsl [JICK npuanunuansHo-oTinanbie oT JITA. CUHXpOHHBIA TEPMUYECKUN aHATH3
MaTepHuasios.

Juiaromerpus. Xapakrepuctuka Meronaa. OmnpeneneHne U3MEHEHU JUIMHBI 00pa31oB
IIPY HAarpeBe M OXJIAXKICHUU WM IIPU U30TEPMHUYECKON BbIAEpKKE. TeMnepaTypHblii KOHTPOJIb B
muiatomerpe. Jpomn-kanopumerpus. CriocoObl onpesiesieHus: TeI0EMKOCTH MaTEPHAJIOB.

Paznen3. KomniekcHbie METOAbI aHAIU3A HaHOMATEpPHAJI0B

Tepmuyeckuil aHaau3 ¢ U3y4YeHueM BblIeJuBHINXCH ra3oB. CoBmelleHue mpudopoB
tepmuueckoro aHanmm3a ¢ MK-Oypre u wmacc-cnexktpomerpamu (MC). CTA-UK-Dypee:
npuHIUNI padoTsl U o0nactu npuMmenenus. CTA-MC: npuHuumn paboTsl 1 00J1aCTH NPUMEHEHUSI.

IIpumeHeHne TepMHUUYECKMX METOA0B VIS AaHAJIHM3a HAaHOMaTepuaaoB. VccienoBanue
IUIaBJICHHUS. HAHOYACTUI[ METaUIOB C MOMOIIBI0 TEPMUUECKUX METO/0B aHanu3a. OnpeneneHue
TEIUIOEMKOCTH HAHOCTPYKTYpPUPOBAHHbIX MarepuasioB. CHHXpPOHHBIH TEPMHUYECKUN aHAIIN3
KOMITO3UIIMOHHBIX MaTE€PHUAJIOB.
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HcciaenoBanue KOJMHYECTBEHHBIX XAPAKTEPHUCTHK HAHOMATEPHAJIOB METOAAMH
TepMuYeckoro  a”aamsa.liccienoBanue — a3oBbIX ~— auarpaMM — MHOTOKOMIIOHEHTHBIX
HAaHOCHCTEM. BuusHMe pa3iauuHblX (aKkTOpoB (MpUMECH, XUMHYECKHE B3aUMOJCHCTBUS,
aTMocdepa neur) Ha TOYHOCTh KOJIMYECTBEHHOTO U KaUeCTBEHHOTO aHAJU3a.

IlepcnexkTuBHbIE  MeTOAbI  TepPMHUYECKOro  aHaAM3a.OCHOBHBIE  MPUHLMUIIBI
TepMOMarHuTomMeTpun. TepmocoHomeTpus. BeicokoTemmneparypHeiii ontnyeckuii ITA u ero
aHasiorn. MeToJ Jna3epHON BCHBIIIKUA: NPUHLUIIMAIBHOE YCTPOMCTBO mpubopa, (U3UKO-
XUMUYECKAE OCHOBBI, NPHUMEpPHl IpUMEHEHus. Meroj rperommux IUIMT. BbIcOKOTOYHOE
U3MEPEHUE TEIUIOBBIX IIOTOKOB.

4 O0beM yueOHOM TMCHUILTHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axan. | Acip.
3E
4. 4.
OO0uiasi TPy10€eMKOCTb AUCIUNIJIMHBI 3,0 108 81
KonrakTHasi paboTa — ayIMTOPHBIE 3aHATHS: 1,33 48 36
B TOM 4HcJjie B (popMe IPAKTHYECKOH MOATOTOBKHU 0,11 4 3
Jlexinm 0,45 16 12
B TOM 4ucJe B popMe NPaKTUYECKOU MOATOTOBKH - - -
[TpaxTnueckue 3anstus (113) 0,88 32 24
B TOM 4ucJie B (popMe NPaKTUYECKOU MOATOTOBKH 0,11 4 3
Jlaboparopusie pabots! (JIP) - - -
B TOM 4ucJe B (popme NpaKTUYECKON NOATOTOBKH - - -
CamocrosiTesibHasi paboTa 1,67 60 45
KoHnTakTHas camocrositenbHas pabota 167 0,2 0,15
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETI0B AUCHUIIIMHbI ’ 59,8 | 44,85
Bua kouTpoJs: 3ayer

AHHOTaNUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«luppakumoOHHbIe METOAbI UCCJIEIOBAHUS HAHOMATEPHUATOBY

1 Heab aucuumidHbl — MPUOOPETEHUE 3HAHWM, YMEHHUH, BJIaJIecHUd U (GOPMHUPOBAHUE
KOMIIETEHITI B 00J1aCTH METOI0B JIa3epHOU AUGPAKIIUNHT JUIsl aHAJIM3a HAHOMATEPUAaJIOB.

2 B pe3yabrare wu3yYeHUsl JIUCHUIUVIMHBI O0y4YamoliMiicsi 1O mporpamMmme
0akajiaBpuaTa J10JIKeH:

Obnadams CIETyIONUMA KOMIIETECHIIUSIMA U HHIUKATOPaAMU UX TOCTHXKCHUS:

IIK-2.1; TIK-2.2; T1K-2.3; T1K-3.1

3nams:

— TEOPETUYECKHE OCHOBBI CTATMUECKOTO U IMHAMUYECKOTO pAaCCEHBAHUs CBETA;

— YCTPOMCTBO M MPUHLKUI PaOOTHI JIa3epHBIX aHAJIN3aTOPOB pa3Mepa YacTHIL;

— BO3MOXHOCTU M 00JIaCTH MPUMEHEHHSI METOI0B IMHAMUYECKOTO CBETOPACCESHUS IS
UCCIIEIOBAaHUSI HAHOMAaTEPHUAJIOB;

Ymemo:

— aHAJIM3UPOBATh H300paKEHUS W JaHHbIE, MOJYYEHHbIE METOJOM JUHAMHUYECKOTO
paccesiHUsI CBETa;

— popMyIMpOBaTh TEXHUYECKHE TPEOOBAHUS K 00BEKTaM HCCIEAOBAHUS;

Braoemy:

—HaBbIKaMH  OOpaOOTKM M  MHTEpHpeTaluy JaHHBIX, [IOJIYYEHHBIX METOJOM
JMHAMHYECKOIO PACcCEsHUs CBETa;

—MeTrogaMu pabOThl C HAy4HOW JIUTEPATypoll U  3IEKTPOHHO-OMOIMOTEUHBIMU
pecypcamu, CBSI3aHHBIMU C IPUMEHEHUEM JIa3epHON TupaKuy JJis aHAJIM3a HAHOMAaTepUaoB.
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3. Kpartkoe cogep:xaHue IUCHMILTHAHBI
Pazgea 1. Teopernyeckne 0CHOBBI CBETOPACCESTHUS
1.1 BBenenmne. /InarnocTuka u MeToJbl HCCIEI0BAHUS HAHOMATEPHUAJIOB M HAHOCTPYKTYP

Mertoap! onpenenenus: pazmepa dactuil. CuToBsiid Meto. CeIMMEHTAIIMOHHBIA METO/I.
Konnykromerpuueckuii  Meron. Meroa MHKPOCKONWM, PAa3sHOBUAHOCTH  MHKPOCKOIIOB.
TexHunuyeckoe ocHallleHue, o0uiasi KOHCTPYKIUS 3JIEKTPOHHBIX MUKPOCKOIIOB U XapaKTepUCTUKU
uH(popMalUy, TMOJYy4aeMOW C HCIOJIb30BAHUEM PA3IMYHO OCHAILEHHBIX MHKPOCKOIIOB.
Paspemaromast cnoco6HocTh MHKpockonoB. [lonroroBka oOpa3uoB [uisi UCCIEIOBaHUS Ha
Mukpockonax. Ormpenenenue auaMmerpa Hecdepuueckux yactul. [IpuHIMNUambHBIE
BO3MOYHOCTH 3JIEKTPOHHBIX MUKPOCKOIIOB B CIIy4ae WX MPUMEHEHUS JIJIs aHaJlM3a MaTepHUaJIOB.
1.2 TeopeTru4eckne 0OCHOBBI CBETOPACCESTHUS

Uctopus cBeropaccesHus. OnTuueckuid  Iuama3oH  3JIEKTPOMAarHUTHBIX — BOJIH.
@®u3nyecKkue OCHOBBI IIPOLIECCOB pAacCesiHUs M TMOTJIOUIEHUS CBeTa. YCIOBUA M BUIbI
pasieeBCcKOro  paccessHusi.  PaccesHue — ManbIMM  YacTULIAaMU  MOJIIPU30BAHHOTO U
HEenmoJIIpu30BaHHOrO  cBeta. PaccesHue Ha  ¢Qaykryanusx M 4dactuuax. SBieHws,
HaOJI0JaoLIMeCs] IPU PaCIPOCTPAHEHNHU CBETA B JUCIEPCHBIX CUCTEMaX. YIPYroe U HEylpyroe
paccesiHue.

1.3 Teopust MOJIEKYJISIPHOTO paccesiHUsI CBeTa

ABnenus  Manpensmtama-bpuiroona wm Pamana.  JlazepHasd — cnekTpockomnus
KOMOHMHAIIMOHHOTO paccesiHusl. BriHyX/IeHHOe KoMOUHAaMOHHOE paccesitHue. Mogens JlopeHua.
Teopus Panest monexynsipHoro paccestHusi. OCHOBHBIE clieZIcTBUS Teopuu Panes. MonekynspHoe
paccesiHie Ha (DIyKTyalusix aHU30TPOIUHU B raze. MosekyisipHas peppakiusi.

Paznen 2. [lunaMmuyeckoe M cTaTH4YecKoe paccedBaHHe CBeTa
2.1 IlorsiomeHue U paccesiHue cBeta chepuueckoi yacruuei (teopust Mu)

CriekTpasibHble XapaKTEepUCTUKU paccestHUs cBeTa Ha cepuueckux vactuuax. BnusHue
CTPYKTYphl U (OpPMBI pacceMBaIONIMX YacTUIl HA ONTUYECKUE XAPAKTEPUCTUKH JUCIEPCHOMN
cucteMbl. OCOOEHHOCTH MHAMKATPUC paccesHUs Ha cheprUuecKUX 4acTULAaX B 3aBUCHUMOCTH OT
pa3Mepa M ONTUYECKUX IMOCTOSIHHbIX. BexkTtopHas auarpamma Mu. Teopus @paynrodepa.
MHuoroxkpatHoe paccenBanue. CTaTHueCKOe pacCeuBaHUE CBETA.

2.2 JIuHaMHn4yecKoe pacceuBaHue CBeTa

OcHoOBHBIE uAEH JAMHAMMYECKOTO pacceuBaHus cBeTa. [lapameTpsl omnpeneneHus
METO/I0M JMHAMHYECKOTO CBETOPACCESIHUS ['unpoaHamuyeckuii IaMeTp.
DNEeKTPOKUHETUYECKUN  MOTEHIMal.  ODJeKTpokuHeTuuyeckue sBieHus. Teopus JADC.
MounekynspHas macca. CpaBHEHHE METO/I0B CTATUYECKOTO U IMHAMUYECKOTO PACCESIHUSI CBETA.
Paznean 3. Jlazepuble aHanu3aTopbl. CxeMbl YCTAHOBOK
3.1 CocTtaBHble 3JIeMeHThI AHAJIU3aTOPOB pa3Mepa YacTHIL

Jlazepsl, mpuHUMI paboTHI J1azepa. Bupl nazepoB. AkTUBHas cpena jia3epoB. Hakauka,
MEXaHU3M «HaKauKu» ja3epoB. OnTuueckuil pe3oHaTop. XapakKTepUCTUKH KauyecTBa M3JIy4eHUs
na3epos. JlerexTopsl GoToHOB. DOTO3MUCCHOHHBIE yeTpoiicTBa. [Ipubop xoppensuuu. Cucrema
cuera (POTOHOB.

3.2 lIpyHIUMNHAIBHbIE CXeMbl YCTAHOBOK JIA3ePHbIX AHAJIN3aTOPOB.

[IpuHnMnMaNbHble CXEMbl YCTAaHOBOK JIa3€pHBIX aHaJIM3aTOpoB KommaHuu Fritsch,
Malvern, Horiba u mnpouee. Ilpubopsl, 0coOEHHOCTH MOJENEH Jla3epHBIX aHAIU3aTOPOB,
JOTIOTHUTENbHBIE MOJyau. IlpuMeHeHue MmeTona jazepHOW IUPPAKLUM JUIsL UCCIEI0BaHUS
HaHOMAaTEpHaJIOB.

4. O0beM yueOHOM THCUMIIHHBI

O0beM IMCUMIINHBI
Bupa yyeOHo# padoThl Axax, | Actp.
3E
4. 4.
O01mas TpyA0eMKOCTh JUCHMILJIMHBI 4,0 144 108
KonTrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,78 64 48
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B TOM 4HcJie B (popmMe NPpaKTHYECKOH OATOTOBKH 0,11 4 3

Jlexuun 0,89 32 24
B TOM 4ucJie B popMe NPaKTUYECKOH MOATOTOBKH - - -
[TpaxTuueckue 3anstus (113) 0,89 32 24
B TOM 4ucJie B popMe NPaKTUYECKOH MOATOTOBKH 0,11 4 3

Jlaboparopusie padboTs! (JIP) - - -
B TOM 4HcCJie B GOpMe MPAKTHUECKOU IMOTOTOBKH -
CamocrosiTesbHasi paboTa 2,22 80 60

KoHTakTHas camocrosiTesibHas paboTa 227 0,2 0,15
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETIO0B AUCHUIIIIMHbI ’ 79,8 | 59,85
Bua konTpoJs: 3aver

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHBI
«OCHOBBI TEXHOJIOTHH YIJIEPOAHBIX HAHOMATEPHAJIOB)

1 eap aAuCHMIUIMHBI — IPUOOPETEHNE 3HAHUIM, YMEHUH, BIaJeHUNH U (HOPMUPOBAHHE
KOMIIETEHIIMII B 00JacTU YIJIepoJHbIX HAHOMATEpUaJOB U O3HAKOMIIEHHE C UX CTPYKTYpOil,

CBOMCTBaMH, BO3MOXHOCTSIMU ITPUMEHEHUS.

2 B pe3yabrare wu3yYeHMs JAUCUMILVIMHBI OOydYaloluiicd 1O MporpamMmme
0akaJlaBpHAaTAa J0JIKEH:

Obnadams CIEYIONUMA KOMIIETEHITUSMA U HHIUKATOPaAMU UX TOCTHKCHUS:

[1K-2.1; I1K-2.2; T1K-2.3; TIK-3.1

3names:

- MoauduKalMKu Yriiepoja, CTPYKTYpY M CBOMCTBA YIJEpOJHBIX HaHOMAaTepUasoB,
BO3MOYHOCTHU MX UCIOJIb30BaHUS;

Ymemo:

- HCHOJb30BaTh PAa3JIMYHbIE UCTOYHUKUM HHGOPMALUU JJIsl TOJY4YEHHs] CBEACHUU O
HOBEHIIMX UCCIIEOBAHUSIX B 00JaCTH YIJIEpOIHBIX HAHOMATEPUAJIOB;

- KPUTHYECKU aHAIM3UPOBATH HAyYHbIE MyOIHUKAINY;

Braoemy:

- HaBBIKAMH MOATOTOBKH aHAJIUTUYECKUX 0030pOB COBPEMEHHON HAy4yHOU JIMTEpaTyphl
B 00J1aCTH YTJIEpOJHBIX HAHOMATEPUaJIOB B YCTHOM U MMCbMEHHOH (opMe.

3. KpaTkoe coaepskaHue M CHUILTHHbBI

Paznes 1. Knaccupuxanus yriiepoaHbix HaHOCTYKTYpP. HanoTpyOxku u dyiepennt

1.1 Bseaenune. Kiaaccupukaums yriepoaHbIX HAHOCTPYKTYP AJUIOTPOIIHBIE
Moaudukanuu yriaepoga OCHOBHbIE MOHATUS KBAHTOBOM XuMuu. ['mOpuauzanus aTOMHBIX
opbuTanei U MHOrooOpazue aUIOTPONHBIX MOIUGUKALUUA M XUMHYECKUX COEIMHEHUN
yriepoaa. Anmas u ankanbl. ['padur, rpadeH, apeHbl, ankeHbl, KapOuH, ankuHbl. CMelIaHHbIe 1
IIPOMEXKYTOUHbIE AJIJIOTPOITHBIE MOAU(DUKAIINY YTIIEPOIa.

1.2 Yriepoanbie HAaHOTPYOKHU. VIcTopust OTKpBITHS YIiIepoIHBIX HaHOTPYOOK. [loHsTHE
OJIHOCTEHHBIX UM MHOTOCTEHHBIX YIJIEPOJHBIX HAHOTPYOOK. MHpopMmanus o6 ux cTpoeHuu u
MeTonax mnoydeHus. CTpPyKTypHbIE CBOWCTBA. XUPAIbHOCTh HAHOTPYOOK. OJIEKTPOHHBIC
CBOWCTBA HAHOTPYOOK. OJIEKTPOHHBIE CBOWCTBA TpadUTOBON IUIOCKOCTH. MeXaHWYeCKue
CBOMCTBA. YTIpyrue CBOWCTBA YIJIEPOJIHBIX HAHOTPYOOK. DIJIEKTPOMEXaHUYECKHE CBOWCTBA
yraepoaHbix HaHOTpYOoK. IlonsaTue xupanbHocTH. OOCYXXJI€HUE B3aUMOCBS3U XUPAIBHOCTH U
(Gbu3NyecKux CBOWCTB YIJIEPOAHBIX HaHOTPYyOOK. IlpuMeHeHue yriepoaHbIX HaHOTPYOOK.
TokcHMYHOCTH HAHOTPYOOK.

1.3 ®yauepen. Mcropus otkpeitus (ymiepenoB. Kmacrepsl yriepona. YcraHoBKa u
Metoqukn Puuapga Cmomum. Otkpeitus bakmunctepa @ymiepa. [lonstue o dymiepenax.
Teopema Oillepa U CTpyKTypa MOJEKYl (QyJJIEPEHOB M YIJIEPOAHBIX HAHOKIIACTEPOB,
¢bymiepeHonoJ00HbIE CTPYKTYPbI B JKMBOW HpHpoje. YTiIepoAHble KiacTepbl (yIepOUIHOTO
tuma. CuaTe3, MOAUGUIIUPOBAHNE, UCTIOJIB30BAaHKE (DYIIIEPEHOB.
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Pa3znen 2. Komno3urbl Ha oCHOBe YrJiepoAHbIX HaHoMaTepuajoB. Heyriepoanbie
HaHOTpPYOKH. 'paden. Hanoanmas

2.1 I'paden. Ilonsarus rpadura, rpadena, okcuia rpadeHa, crpoeHue u 0cOObIe
cBoiicTBa rpadena. Xummuueckoe MmoaudunupoBanue rpadena. «I'padeHoBas» 3SICKTPOHHUKA.
Muorocnoinbiii  snutakcuanbHbli rpaden (MEG). CrpykTypa, 3JI€eKTpUYECKHE CBOICTBa,
MEXaHUYECKUE CBOICTBA, BO3MOXXHOCTU IIPUMEHEHUS B JIEKTPOHUKE

2.2 Hanoaama3s. [lonaruss HaHoanMmasza, CTPOCHHE W OCOOBIE CBOWCTBAa HaHOAIMas3a.
TexHonorus MoyydeHus: JAETOHALMOHHBIX HaHOaiaMa30B. OYMCTKAa HAHOAJIMAa30B OT MPUMECEH.
MeToapl KOHTpOJISI CTETEHH YHUCTOTHI JEeTOHAIMOHHBIX HaHoanMa3oB (IHA). Ilomyuenue
HaHoaMa3HbIX cycnien3uil. Ctpykrypa JJHA. [IpakTuueckoe ucnonszoBanue JJTHA.

2.3 KomMmno3ursl, coaep:xaliyde yrjepoaHble MaTepHalbl. MaTepuaibl 1 KOMIIO3UTHI
Ha OCHOBE YIJIEPOJAHBIX HAHOTPYOOK. [lonMMepsl 1 KOMIIO3UTHBIE MaTepHallbl HA OCHOBE JIPYTUX
YTIEPOJHBIX HAHOCTPYKTYP.

2.4  Heyruepoansle HaHOTpPyOkmM. IloHsATHE  HEyrJIepOJHBIX  HAaHOTPYOOK.
OyHKIMOHAIbHBIE CBOMCTBA M MPAKTUYECKOE HCIOJIB30BAHUE PA3IUMYHBIX HEYTJIEPOIHBIX
HaHOTPYOOK.

4. O0beM yueOHOM THCUMTIITHHBI

O0beM IMCUMIINHBI
Bupa yyeOHo# padoThl Axax, | Actp.
3E
4. 4.
O01mas Tpya10eMKOCTb JUCHHUIJIMHbI 4,0 144 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,78 64 48
B TOM 4HcJie B (popMe NPpaKTHYECKOH MOATOTOBKHU 0,11 4 3
Jlexuun 0,89 32 24
B TOM 4ucJe B (popme NpaKTUYECKOM MOATOTOBKH - - -
[TpakTnueckue 3anstus (113) 0,89 32 24
B TOM 4ucJe B (popMe NPaKTUYECKOH MOATOTOBKH 0,11 4 3
Jlaboparopusie padboTs! (JIP) - - -
B TOM 4ucJe B popMe NPaKTUYECKOH MOATOTOBKU - - -
CamocrosiTesbHasi paboTa 2,22 80 60
KoHTakTHas camocrosiTesibHas paboTa 227 0,2 0,15
CaMOCTOSATENbHOE N3YUYEHHUE PA3/IeTI0B AUCHUIIIMHbI ’ 79,8 | 59,85
Bua konrpous: 3ayer

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«HanomaTepuaJibl /151 HAPABJEHHOI0 TPAHCIIOPTA JIEKAPCTBEHHBIX BElIECTB)

1 lean AMCHMILIMHBI — O3HAKOMUTEH CTYIEHTOB C IE€PCIEKTHBHBIMU HAIpPaBJICHUAMHU
MPUMEHEHHs] HaHOMaTepuasioB B ¢apMmaieBTUKE U MNpobOjJeMaMHu CO3JaHHS  HOBBIX
JIEKapCTBEHHBIX CPEJICTB, AaTh MOHATHE 00 OCHOBAX oO0IIeH (papMaKoJIOTHH, MOKa3aTh OCHOBHBIE
HaIpaBJIeHUS W TMOJXOJbI K pa3paboTKe HAHOYACTUII M HAHOMATEPHUAJIOB I (papMarleBTUKH,
JaTh TPUMEPbl KOHKPETHBIX pPa3pabO0TOK HAHOMATEPHAIOB JUIsl HAIMPABIEHHOTO TPAHCIIOPTa
BEIIIECTB M JICKAPCTBEHHBIX CPEJICTB, COJIEPIKAIINX TaKWE HAHOMATEPHUAJIBI.

2 B pe3yabrare wu3yYeHUS JTUCHUIJIMHBI O0ydamolMiici 1O mNporpamMmme
0akajlaBpUATAa J0JIKEH:

Obnadams CIEYIONUMA KOMIIETEHIIUSMA U UHIUKATOPaMU UX TOCTHXKCHUS:

IIK-1.1; TIK-1.2; ITK-1.3; TIK-3.1; IIK-3.2

Buame:

- TIEPCTICKTUBHBIC HAIIPABJICHUS TPUMEHEHNS HAHOMATEPHAJIOB B MEIUIIMHE;

- OCHOBBI 0O0IIEeH (GapMaKOJIOTUU U aKTyaJIbHBIC MPOOJIEMBI, CBS3aHHBIC C CO3/IaHUEM H
MIPUMEHEHHEM HAaHOCHCTEM M HAHOMATEpPHUaJIoB /IS (hapMalleBTHKY;

- IPUMEPHI UCTIOJIb30BaHUsI HAHOMATEPHAJIOB ISl HATIPABJICHHOTO TPAHCIIOPTA BEIIECTB;

Ymemn:
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- W3ydYaTh ¥ AHAIM3HPOBATh HAYYHYIO WH(POPMAIUIO TI0 CO3JAHHIO, MCCICIOBAHUIO U
MIPUMEHCHHUIO HAHOCUCTEM M HAHOMATEePHAIOB IS (DapMarleBTHKH;

- TPUMEHATH TEOPETHYCCKHE 3HaHUS OO0 OCHOBHBIX IOAXOJaX K pa3paboTKe
HAaHOMATECPUAIOB JUII MEIWIIMHCKOTO TPUMEHEHHsI JUISl PENICHHS HCCICIOBATEIbCKUX U
MIPUKJIATHBIX 33]1a9;

Braoemy:

- CHOCOOHOCTBIO K KPUTHYECKOMY aHAIM3y M OICHKE COBPEMEHHBIX HAayYHBIX
JNOCTIKEHHH B  O0JIaCTH  CO3J@aHUs, WCCICAOBAaHHS W TNPUMCHCHHS HAHOCHUCTEM U
HAaHOMATEPHUAIOB IS aJPECHOM TOCTABKH JICKAPCTBEHHBIX BEIICCTB;

- CIOCOOHOCTBIO  OIIGHWBATh  IEPCICKTUBBI  NPUMCHCHHsS ~ HAHOYACTHII U
HAaHOMATEPUAIOB IS  CO3JIaHWS JICKAPCTBEHHBIX IPENaparoB, MPEAHA3HAYCHHBIX IS
Pa3IMYHBIX ITyTEH BBEICHUS.

3. Kpartkoe cogep:xaHue TUCUMILIHHbBI

Pazngen 1. O0mue moaxoabl K pa3padoTke M NPUMEHEHMI) HAHOMATEPHAJIOB B
MeIulHe

1.1. IlepcnekTHUBHbIEe HaNpaBJIeHUs] MPUMEHEHHs] HAHOMATEPHAJIOB B MeJAMLMHeE.
MenuuvHa, HaHOMEAMIIMHA, HaHOOMOTexHoJorus. PocT HayuHbIX HccienoBaHuUi B oOnactu
HaHOMAaTepHaIoB Uil MeauuuHbl. OLEHKH pOCTa phIHKA HaHOMeTUIUHBL. [lepcriekTuBHBIE
HaIpaBJIEHUsS HAHOMEIWLIMHBI: UMIUIAHTUPYEMbIE YCTPONCTBA; UMILIAHTUPYEMbIE MaTepUalbl;
MaTepuagbl U YCTPOMCTBA JJsl XUPYPrHUM; JUArHOCTHMKAa M BU3yalu3auus; (apmareBTHKA.
[Ipumepsr 3apyOeXHBIX W POCCHHCKHX pa3padOTOK B ITHX HampaBieHUsX. [IpoGremsr
HAaHOMEIULIMHBI.

1.2. Co3naHnue HOBBIX JIeKAPCTBEHHBIX CPEJACTB HA OCHOBEe HAHOYACTHI M
HaHomaTepuaJjioB. [lonstue nekapcTBeHHOTO cpencTtBa. OCHOBHBIE W BCIIOMOTaTENIbHBIC
KOMIIOHEHTBI JIEKAPCTBEHHBIX CPEACTB. JTallbl CO3JaHUS HOBBIX JIEKAPCTBEHHBIX CPEJNICTB.
Mexnynapoansie crangaptel GLP, GMP, GCP. JlekapcTtBeHHble (POPMBI, UX KIIACCUPUKALHUS.
XapakTepucTUKy 6€3011aCHOCTH JIEKAPCTBEHHBIX CPE/ICTB.

1.3. JlekapcTBeHHOE BeleCTBO U Opranu3m. [IpoHMKHOBEHNE BEIIECTB Yepe3 OMOJIOTHUECKIE
MeMOpanbl. [lonsiTue ructoremaTnueckux 6aprepoB. [lyTu BBeieHUs JT€KapCTBEHHBIX BELIECTB —
uX KiaccuuKanus, JTOCTOMHCTBA, OTPaHUYEHUS U HeloCTaTKu. Pacnipenenenue iekapcTBEHHBIX
BELIECTB B opranusme. /lenonnposanue. buotpanchopmaniys 1eKapCTBEHHbBIX BELIECTB.
BriBenenue nexkapcTBeHHbIX BellecTB. [Io00uHOE U TOKCHUECKOoe NeCTBIE JIEKaPCTBEHHBIX
BelecTB. HanpaBieHHbIN TpaHCHIOPT JIEKAPCTBEHHBIX BEIIECTB KaK BO3MOKHOCTH CHU3HUTD
no6oyHoe aeiicteue. [IpuHLINI «HE HaBpeAW».

1.4. Bompocbl TOKCHYHOCTH HAHOYACTHLI W HaHomarepuaJjoB. [IpoGiieMbl
TOKCUYHOCTU BEIlleCTBA B HaHOpa3MepHOM cocTosiHuM. Hanotokcukosorus. OcoOGeHHOCTH
Ouosoruyeckoro jaencTBus HaHodacTul. [Ipumepbl JaHHBIX O TOKCHMYHOCTH HAHOYACTHULL
METaJJIOB, OKCHJOB METaNIOB W HEMETAJUIOB, YIJIEPOJHBIX HAHOTPYOOK U (yIIepeHoB,
CPaBHEHME C TOKCUYHOCTBIO BEIIECTB B PACTBOPE U B BH/I€ MUKPOUYACTHII.

Pa3zpen 2. Buabl HaHOMATEepHAI0B M HAHOCHCTEM /Ui (hapMalieBTHKH

2.1. Heopranuveckue HaHoO4acTMUbI. lCNoJb30BaHME HAHOYACTUL METAJIOB B
KauecTBe OaKTepUIIMIHBIX areHTOB. MarHuTHple HAHOYACTHIBL. MAarHUTHO-XUIKOCTHAS
runerepmus omyxosiel. Hanowactuipl 30510Ta U QoTtoauHamuueckas Tepamnus. [Ipou3BogHbIe
¢dbymnepenoB. IlopucThie HEOpPraHMYECKHE HAHOYACTUIIBI KAaK HOCHUTENHM JIEKApCTBEHHBIX
BemecTB. [lepCreKTUBbl HEOPraHMYECKUX HAHOYACTHI[ KaK HOCHTENICH JUIi HAalpaBJICHHOTO
TpaHCIOPTa JICKAPCTBEHHBIX BEUIECTB.

2.2. JIunocomsbl. Ctpoenue numnocoM. OCHOBHBIE KOMIIOHEHTHI, HCIIOJIB3YEMbIC IS
MOJTY4YCHHUSI JIMIOCOMHBIX TpernapaToB. MeToAbl TOJIYYCHHS JIMIOCOM C JIEKapCTBEHHBIMU
BemecTBaMu. JIOCTOMHCTBA W HEJOCTAaTKM JIMIIOCOMHBIX (opM TmpenaparoB. JIumocomsl
HaIPaBJIEHHOTO JIEHCTBHS (C BEKTOPHBIM KOMIIOHEHTOM). JIUTIOCOMBI ¢ YBETUYCHHBIM BPEMEHEM
UUpKYIsiuu. JIumocoManbHble BaKIMHBL. JIMIOCOMBI, YyBCTBUTEIBHBIC K BHEITHUM CTUMYJIaM.
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[IpuMepsl JIMIIOCOMHBIX IPENapaTroB Ui Pa3jiUuYHbIX IyT€d BBEACHUS W JICYCHMS DPA3IMYHBIX
3aboneBanuii. [IepCrieKTUBBI JIUTTOCOM.

2.3. IloiuMepHbIe HAHOYACTHILI U HAHOMaTepHaJbl. [losmMepsl, pa3peleHHbIe IS
MEIMLIHUHCKOr0 InpuMeHeHus. [loaumepHble HaHOYACTHIIBL. [lonumepHbIE  MUIIEILIBIL.
Konbrorarsl 1€KapCTBEHHBIX BELIECTB C MOJMMEPHOM MOJIEKYJIOH. [IoIMIUIEKCHl KaK HOCUTENH
JUIsL JOCTaBKM TE€HETHMYECKOro Marepuana. JleHapumepsl. MHKpOKaNCyasl € IMOJIUMEPHOU
o0ostoukoil. [Ipumepsl pa3paboTOK JEKApCTBEHHBIX MPEnapaToB, COAEPKAIIMX HAHOCTPYKTYPbI
ITOJIMMEPOB.
2.4. Jlpyrue HaHOYACTHIBI M HaHoMaTepuaJjbl. HanHosmynbcuu. TBepable JUIUIHBIE
HAaHOYACTHUILBl: CTPOEHUE, CBOMCTBA, IPUMEPBI HCIIOJIb30BAHUS. ACCOLMATHI MOBEPXHOCTHO-
AKTHBHBIX BEIIECTB KaK HOCUTEIM JIEKaPCTBEHHBIX BEIIECTB - MUUEIUIBI, MHUKPO3MYJIbCHUH,
xuakue — kpuctauibl.  Kybocombl u rekcocombl.  LIMKIOAEKCTpUHBI U Jpyrue
cynpamonekyisipabie cuctembl. Hanokonrteitnepst u3 JIHK. bnwxkaiimmne u oOTIaneHHbIE
IIEPCIEKTUBBI IPUMEHEHNS] HAHOYACTHLl U HAHOMAaTEPUAJIOB B MEAUIIMHE.

4. O0beM yueOHOMH THCHUTIIHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axax, | Actp.
3E
4. 4.
OO0uiasi TPy10€eMKOCTb AU CIUNIJIMHBI 3,0 108 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 48
B TOM 4HcJie B (popMe NPpaKTHYECKOH OATOTOBKHU 0,11 4 3
Jlexuun 0,89 32 24
B TOM 4ucJie B (popme NPaKTUYECKOM MOATOTOBKH - - -
[TpakTnueckue 3anstus (113) 0,44 16 12
B TOM 4ucJe B popMe NPaKTUYECKOU MOATOTOBKH 0,11 4 3
Jlaboparopusie padboTs! (JIP) - - -
B TOM 4ucJe B popme NpaKTUYECKOH MOATOTOBKH - - -
CamocrosiTesbHasi pabora 1,67 60 40
KoHTakTHas camocrosiTesibHas paboTa 167 0,2 0,15
CaMOCTOSATENbHOE N3YUYEHUE PA3/IeTI0B AUCHUIIIIMHbI ’ 59,8 | 39,85
Bua konTpoJs: 3aver

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIMHbBI
«ToKCHUKOJI0rUsI 1 HAHOTOKCHKOJIOT UsD»

1 Oean aucuunuMubl — GOPMUPOBAHKE Y CTYACHTOB MOHATUS O PAa3JIMYHBIX ACIEKTaxX
TOKCHUYECKOT0 JIEUCTBUSI HAHOYACTHUI] 1 HAHOMATEPUAJIOB, MEXaHW3MaX UX JEHCTBUS Ha JKUBbHIE

CUCTEMBI U CIIOCOOHOCTH K OLIEHKE pHCKa IpU paboTe ¢ HaHOMaTepHalaMH.

2 B pe3yabrare wu3yYeHMs JAUCHMILUIMHBI OOy4Yaloluiicd 1O Mporpamme
0aKkaJaBpUATA N0JIZKEH:

Obnadams CIEYIONUMA KOMIIETECHIIUSIMA U HHIUKATOPaAMU UX TOCTHXKCHUS:
IIK-1.1; TIK-1.2; TIK-1.3; TIK-3.1; I1K-3.2

Buame:

- OCHOBHBIE ITIOHSATHS TOKCUKOJIOTHHA U HAHOTOKCUKOJIOTHH;

- MEXaHU3Mbl JEHCTBHUsS HauboJiee pacmpoOCTPAaHEHHBIX TOKCUYHBIX BEIIECTB U
aHTUJIOTOB;

- 0COOEHHOCTH AECHCTBUS HAHOYACTHI] HA KUBBLIE CUCTEMBI,
Ymemeu:

- TMpaBUJILHO OLIEHHWBATh PUCK IMpH paboTe ¢ pa3IUYHBIMU HAHOYACTULIAMHU H
HaHOMarepuaiaamy,

- BBIOMpAaTh cCpeAcTBa 3alIUThl, HEOOXOOUMBIE MpU paboTe C  pa3’IUMYHBIMU
HAaHOCHCTEMaMHU U HaHOMaTepuaJaMu;
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Braoemey:
- uHpOpMaIeH 0 TOKCHIHOCTH HEKOTOPHIX BUJIOB HAHOYACTHUIl 1 HAHOMATEPHUAJIOB;

- HAaBBIKAMU aHaJIn3a COBpeMeHHOI\/'I HaquOfI JIMTEpATypbl B 00ylacTH TOKCHUYHOCTH
HAHOMAaTEPHUAJIOB.

3. Kpartkoe cogep:xaHue TUCHMILIHHBI

1. BBegenue u oOcCHOBHble MOHATUS. OIpeleneHne TOKCUKOJIOTHH, pa3elibl
Tokcukoyioruu. Mcropusi tokcukosioruu. [loHsTHEe O BpeaHOM BemiecTBE. TOKCHYHOCTH M
onacHocTh BeulectBa. Ilonsitue no3bl. Kpusble «mo3a-a¢dexr». Buumpl TokcMueckux 103 u
koHueHtpammii. Ilopor Bpemgnoro peictBusa. Ilonstue IIJK. TonepantHocTh. IloHsiTHE
romeocrtasza. Knaccudukamnus otpasinenunit. Octpoe u XpoHHYECKoe oTpaBieHue. OTmaaeHHbIE
MOCJIEICTBUSI.

2. JleiicTBHe TOKCHMYHBIX BellecTB Ha opraHu3dM. OCHOBHBIE TYTH TOCTYIUICHHS
TOKCHUYHBIX BEIIECTB B Opranm3M. Kiaccudukaius TOKCHUYHBIX BEIIECTB MO JEHCTBHUIO Ha
OpraHus3M, IO U30MpaTeIbHOW TOKCHUYHOCTH. O(PeKTsl mnpu MOBTOPHOM BBEACHUU.
KomOuamnpoBanHasi TOKCHYHOCTh. MOJIEKYIISIpHBIE MEXaHH3MBI JIEHCTBHUS TOKCUYHBIX BEIIECTB.
ATOHHUCTBI M aHTAarOHHUCTHI perenTopoB. [IpuMepbl TOKCHKAHTOB-arOHUCTOB M @HTAarOHUCTOB, MX
MULIEHU U 3PPEKTHI.

3. Jletokcukanuss M aHTHAOTHI. [lepronsl oTpaBneHus. OOuMe NPUHIUIBL JIEYCHUS
oTpaBieHui. CTUMYISIIIUS €CTECTBEHHOM JETOKCHUKAmMH. VICKyCCTBEHHas JETOKCHUKAITUS
opranusma. [Ipumenenue antuaoToB. Knaccudukaiys aHTHIOTOB ¥ IPUMEPHI.

4. TlpuMepbl TOKCHYECKOT0 JAeCTBHA BellecTB. TOKCHYECKOE JIEHCTBHE HEKOTOPHIX
BEIIECTB HEOPraHMUYECKOTO MPOUCXOXKIACHUS: MOHOOKCHJ Yriepoja, OKCHUIbl a30Ta, OKCHUIbI
Cephl, KHUCIOTHI W WIEN04Yd, (TOP, MBIMIBSIK, TSKEIbIE METALIbl. TOKCHYECKOe JEHCTBUE
HEKOTOPBIX OPraHWYECKUX BEIIECTB: OJHOATOMHBIE CHOUPTHI W  TJWKOJH, AaIleTOH,
dhochopoprannveckue mecTUinIbl, KohernH, HUKOTHH. TOKCHHBI OJIETHOM TTOTaHKH U MyXOMODa.
ToKCHHBI 3MEH U CKOPITHOHOB.

5. IlonsiTHe M 3aJa4d HAHOTOKCHKOJOrUM. VcTtopus HaHOTOKCHKOJOTHU. [IpumMepsl
OCTPOTO U XPOHUYECKOTO JACHCTBUA BhIcOKoAUCTepcHOU mbutn. O630p ['tonTepa Obepaopcerepa
«HanoTokcukoyiorus: HOBasi JAMCLUMIUIMHA, BO3HUKAIOLIAS M3 M3YyYEHHUS] YacCTHUI[ CBEPXMAaJIOro
pa3Mepay». Pacnpenenenue yacTul Opyu MHTrandauuu. Bnusiaue pazmepa u (opMbl HAHOYACTULL —
npuMepbl. OCOOCHHOCTH JIEHCTBHS YaCTHUI] B HAHOPA3MEPHOM COCTOSIHUU. OpraHbl-MUIIEHU IS
HaHoyactull. OIlleHKa puUCKa TpPH BO3JCWCTBHM HaHOMarepuanoB. OrpaHuyeHuss Ha
HCII0JIb30BaHNE HaHOMaTepuanoB. MeTo bl OlleHKH 0e30macHOCTH HaHoMarepuaioB. CpenctBa
3alUTHI IPU paboTe C HAHOMAaTepUaIaMH.

6. IIpuMepbl TOKCHYECKOr0 JelCTBHSA HAHOYACTHL. TOKCHYECKOE JIEWCTBUE
HAHOYACTHUI[ METAJUIOB, YIJICPOJHBIX HAHOYACTHUIl, OKCHIHBIX HAHOYACTHI], TOJHUMEPHBIX
HaHOYAaCTULI.

4. O0beM yueOHOMH THCUMIIHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axax, | Actp.
3E
4. 4.

OO0uiasi TPy10€eMKOCTb AU CIIUNIJIMHBI 3,0 108 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 48
B TOM 4HcJIe B (popMe NPpaKTHYECKOH OATOTOBKH 0,11 4 3
Jlexuun 0,89 32 24
B TOM 4ucJe B popme NpaKTUYECKOH MOATOTOBKH - - -
[TpaxTuueckue 3anstus (113) 0,44 16 12
B TOM 4ucJe B popMe NPaKTUYECKOU MOATOTOBKH 0,11 4 3
Jlaboparopusie padboTs! (JIP) - - -
B TOM 4ucJe B popme NpaKTUYECKOH MOATOTOBKH - - -
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CamocrosiTesibHasi pabora 1,67 60 40
KoHTakTHas camocrosiTesnbHas padoTa 167 0,2 0,15
CaMOCTOSTEIbHOE N3YUEHHUE PA3/IETIO0B AUCHUIIIMHbI ’ 59,8 | 39,85
Bua konTpoJs: 3aver

AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIIMHbBI
«MarHuTHbIe HAHOMATEPHAJIbD)

1 Mear aucuMmIMHBLI — OPHOOPETEHHE 3HAHWM, yMEHMH H  (HOPMUPOBAHME
KOMIIETEHIIMII B 00JacT TEOpUM M NPAKTUKU Pa3pabOTKM M MCHOJIb30BAHUS MarHUTHBIX

MaTepHUajoB, BKIKOYas MATHUTHbIE HAHOMAaTEPUAJIbL.

2 B pesyabrare MH3yYeHUs JUCHUILIMHBI O00y4YalIUMiics 10 Hporpamme
O0axajiaBpuaTa J10JI5KeH:

Obaaoams cleqyOIUMU KOMIETEHIMSIMHA U UHIAUKATOPaMU UX JOCTHKEHUS:

IMK-1.1; ITK-1.2; T1K-1.3; TIK-3.1; TIK-3.2

3nams:

- TUIIBI MArHUTHOTO YIOPSIIOYEHMS] U KIACCU(PHUKAIUI0 MAarHUTOYMOPSIOYEHHBIX
MaTepUasoB;

- OCHOBHBIE XapaKTEPUCTUKU (peppo- U (peppUMarHUTHBIX MaTEPUAIIOB;

- CBSI3b MAaKPOCKOMHWYECKUX MArHUTHBIX XapaKTEPUCTUK C BHYTPEHHEH CTPYKTypoi
MaTepuana;

- CYILECTBYIOIIME W  MEPCHEeKTUBHbIE  OOJAaCTH  NPUMEHEHHS  MarHUTHBIX
HaHOMAaTEepHaJIOB;

- c110COOBI MOJTY4YE€HHUsSI OCHOBHBIX THIIOB MAarHUTHBIX HAaHOMAaTEpHUaloOB U OCOOEHHOCTU
BbIOOpa MeTo/a JuIsd 0OecriedeH s TpeOyeMbIX MarHUTHBIX CBOMCTB;

Ymemo:

- TEOPETUYECKHM  OLIEHMBAaTh MAarHUTHBbIE  XapaKTEpUCTUKH HOBBIX  (deppo- U
(beppuMarHUTHBIX MaTEPUAJIOB OCHOBHBIX KJIACCOB;

- IPOU3BOAUTH OOOCHOBAHHBIN BBIOOpP COCTaBa, CTPYKTYpbl M croco0a MOJydeHUs
MarHUTHBIX HAHOMATEPUAJIOB Il KOHKPETHBIX 00J1acTell NpUMEHEHUSs;

- IPOBOJUTh AHAJIM3 MArHUTOMETPUYECKUX HCCIEIOBAaHUW H COIOCTaBJIEHHE UX
PE3yJIbTaTOB C COCTABOM U CTPYKTYpOIl HCCII€0BAaHHBIX MarHUTHBIX HAHOMATEPHAJIOB;

- IPUMEHATh TEOPETUYECKHE 3HaHMS B 00JIACTM MarHeTu3Ma HAHOMAaTepUaIoB s
pElIeHUs] HCCIEeNOBATeNIbCKUX M MPHUKIAJHBIX 3aJady, B TOM 4YHCIE B O0JIaCTH HAayKu O
HaHOMAaTepHuallax U HAHOTEXHOJIOTUH.

Braoemy:

- HaBBIKAMH I10JIy4€HHUSI OCHOBHBIX KJIACCOB MarHUTHBIX HAHOMATEPUAJIOB;

- METOJ0JIOTHYECKUMHU I0/IX0JIaMU U HaBBIKAMH BbISIBJIEHUS] B3aUMOCBSI3€H CTPYKTYpBHI,
CBOMCTB M TEXHOJIOTUH MOJIY4YE€HHS MarHUTHBIX HAHOMATEPUaJoB;

- HABBIKAMM OCBOEHMSI M IPUMEHEHMS] HOBBIX METOJIOB MCCIEAOBAHUS MarHUTHBIX
CBOMCTB HAHOMAaTEPHUAJIOB.

3. KpaTkoe coaepskaHue JMCHUILTHHBI

Pa3nes 1. OcHOBBI MarHeTu3Ma ¥ TeOPMH MArHUTHOIO YIIOPSI/104YEeHHU S

OcHoBbl pu3uKN MarHetusmMa. MarHeru3M aTtoMoB M MOHOB. OCHOBHbIE TOHSTHS.
Knaccugukanus BeuecTs Mo OTHOLIEHUIO K MarHUTHOMY Moito. CIMHOBBIA M OpOUTaIbHBIN
MarHuTHble MOMeHThl. OpOurtanbHoe BbIpoxkaeHue. I[lapamarnerusm coenunenudt d- u f-
AJIEMEHTOB, TApaMarHeTU3M 3JIEKTPOHOB MPOBOJIUMOCTH.

Mua- u nmapamarderu3m. MaruutHoe ynopsiioueHue. Kiiaccuueckue M KBaHTOBO-
MEXaHWYeCKue TPaKTOBKM JAua- U MapamarHetusma. 3akoH Kropu-Belicca. OO6menHoe
B3auMoeiicteue. Mogens [aiizenbepra-/Iupaka-Ban-®nexka. MexaHu3mbl OOMEHBI, THIIBI
oOMeHa, mpuMepbl OOMEHHBIX KJIAacTepoB. THIBI MarHUTHOTO yropsipodeHus. CHOHTaHHas
HaMarHM4eHHOCTb. MarHuTHbIM MOMEHT B (peppo- U peppuMarHeTrkax.
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Teopusi MoJiexkyasipHoro mnoJsi. PpycrpupoBanHble cucreMbl. [IpencraBnenus
TEOpUM  MOJIeKyJsapHOro moJiss Belicca. TemmnepaTypHble  3aBUCMMOCTH  MarHUTHOM
BOCIIPUMMYUBOCTH (eppo-, aHTUdeppo- U QeppuMarHeTukoB. TepmMoauHamMuueckas Teopus
MarHuTHOro ynopsimoueHus Jlanmay. Bkiag MarHMTHOrO yHopsOu€HUS B TEIUIOEMKOCTb.
OpycTpanus CIMHOBBI B INIOCKUX CTPYKTYpaX U KyOM4eCKUX aHTU(EeppOMarHeTuKax.

MarauTHasi aHU30TPONUST M MArHUTOCTPUKHUS. CBS3b CTPYKTYphl MarHUTHBIX
XapaKTepUCTUK MaTepuana. MarHUTOKpUCTAIIIMYECKass aHU30TpOIus, OOMEHHass MarHuTHas
aHU30TPONUS. W aHu30Tponus (Gopmbl. MarHuTHble CBOMCTBA AHU3OTPOINHBIX HAHOYACTHIL
Maruutoynpyroe B3aUMOJAEWCTBHE, MArHUTOCTPUKLMA. MarHuroctaTuueckas SHEprus,
pa3MarHM4MuBaronIee ToJIe. Cnabb1it beppomMarHeTusM. IIpe30MarHUTHBIN "
MarHUTOAICKTPUUECKHUI dPPEKT.

Pa3nes 2. Tunbl MArHUTHBIX HAHOMATEPUAJIOB M 00J1ACTH X IPMMEHEHHU

OcHoBHbIE MArHMTHbIe MaTepuajbl. MHOroo0pazue MarHUTHBIX XapaKTEPUCTHK,
MarHuTHas CHUMMETpHS, MYJIbTUQEPPOUKH. MarHuTHbIE XapaKTEPUCTHUKH U MPUMEHEHHE
METaJJIOB TPYIIbl JKele3a U HUX CIUIaBOB. MarHuTHbIE XapaKTePUCTHUKU U IPUMEHEHUE
PEAKO3EMENbHBIX METAUIOB U UX cIiaBoB. OkcuaHble (eppUMarHeTUku (heppUThl IIMUHEIH,
teopust Heenst, pepputhbl rpaHatsl, rekcaroHajabHble (PeppUTHL.

/loMeHHasi CTPYKTypa M OJHOAOMEHHOCTb. Teopus MuKpoMarHeTusMma. JlomeHHas
CTPYKTypa, TIpaHULbI JOMEHOB. BOpTEeKCHBbIE CTPYKTypbl B MAarHMUTOMSIKUX MaTepuaiax.
JlomeHHasi CTPyKTypa OJIHOOCHBIX (DeppOMarHeTUKOB B OOBEMHOM, TOHKOILJICHOYHOM H
HAaHOpPa3MEepHOM cocTosiHuM. lloBeneHuMe OJHOJAOMEHHBIX YacTUIl B MarHUTHOM IIOJIE.
Penakcaius HaMarHUYE€HHOCTH.

IIpoueccsl HamarHumvyuBanusi. HamarHuuuBaHue OJHOJOMEHHBIX 4YacTHI] (MOJEIb
Croonepa-Bonbdapra). I[lone anumzorpornmm. IIporecc HamMarHW4YWMBaHWS, CTaOWIM3AIUS
MarHUTHOTO COCTOSIHUS M JWHaMu4eckue 3PQeKThl mpouecca HamarunuuBanus. OcoOeHHOCTH
HaMarHMYMBaHUS TOHKUX MJIEHOK U HAHOYACTHII.

CynepnapamMarHeTusM M MarHUTHble JKMAKOCTH. BHyTpeHHMII ¥ BHEIIHUI
cyneprnapamarieTusm. Temneparypa Og0kupoBkH. OeHKa pa3MepOB HAHOYACTHI[ MO JAHHBIM
MarHUTHOM BOCHPUUMYHMBOCTU. OCHOBHbBIE XapaKTEPUCTUKHU JUCHEPCUA MAarHUTHBIX YaCTHII.
VYcnoBus yCTOMYMBOCTH MArHUTHBIX JKMAKOCTeW. lloBeneHMe MarHUTHOW JKHJIKOCTH B
HEOJHOPOJHOM MarHUTHOM IIOJIE, OCHOBBI (epporuapoauHamMuku. [loBeaeHne MarHUTHBIX U
HEMAarHUTHBIX YaCTHI] B MarHUTHOM J>KUJIKOCTH B MAarHUTHOM IOJI€: MarHWTHAas JIEBUTALUS U
pasjesieHue MarepualioB IO IUIOTHOCTU. OCHOBHBbIE NPUMEHEHHS] MArHUTHBIX >KHUJKOCTEH:
MarHuTHas cernapanus, MarHUTOXHJIKOCTHbIE YIJIOTHEHUS, MarHuTOXHJIKOCTHbIE
aMOPTHU3aTOPbI U JieMI(ephl.

Paspen 3. B3aumoneiicTBHe HAHOMATEPHATIOB C 3JIEKTPOMATHHUTHBIMHU IOJSAMH H
MeTO/bl HcCIeI0BAHUS

MaruuTHble Ppe30HAHCHI M MArHUTOONTHYeCKHe siBJeHUsl. OCHOBBI TEOPUU
MarHUTHBIX PE30HAHCOB. OJIEKTPOHHBIM MapaMarHUTHBIN pe3oHaHC. SIepHbI MarHUTHBIN
PE30HAHC — OCHOBBI METOJIa, CIHMH-CIMHOBAsE W CIMH-PELIETOYHAs pellakcalusi, MPUHLUIIBI
SAMP-toMorpagum ¥ HCNONB30BAaHME HAHOYACTUL[ B KAaueCTBE KOHTPACTHBIX AareHTOB.
®eppoMarHuTHbIA pe3oHaHc. DeppuUMarHUTHbBIN pe3oHaHC. AHTU(QEPPOMArHUTHBINA PE30HAHC.
BnusiHue cTpyKTyphl M MarHUTHBIX CBOMCTB MaTepuajga Ha PE30HAHCHYIO YacToTy Ipu

€CTECTBEHHOM (eppOMarHUTHOM pe30HaHCe. MarHuTooNnTUYeCKUue SBJIECHUA — IPPEKTHI
®dapanes u oxra, apdext Keppa.
MarauTodJjieKTpu4ecKue SIBJICHUSI. MarauTHbie reTepoCTPYKTYPbI.

Marueroconportuiienue u 3pdext Xoisa. COUH-pa3ynopsIOUEHHOE PaccesHUuE JIEKTPOHOB,
aHU30TPOITHOE MAarHeTOCONPOTUBIIEHHE, KOJIOCCAIbHOE MAarHETOCONPOTHUBIICHUE, IJIAHAPHBIN U
aHoMalbHBIM  3QdexTsl Xoyima. MarHuTHble CBONHCTBA TOHKUX IUIEHOK. (OcCoOeHHOCTH
OOMEHHOT0 ¥ KOCBEHHOTO OOMEHHOIO B3aUMOJCHCTBUII B TOHKOIUICHOYHBIX MAarHUTHBIX
rerepocTpykrypax. ChnuHOBbIE TOKHM, MOJAEIb JABYX TOokoB Mortra. [T'mranrckoe
MarHeroconpotuBiieHne. CHOUHOBbIE BEHTWJIM M CHUHOBbIE (QUIbTpel. TyHHElIbHOE
MarHeToCONpPOTHUBIIEHUE. Y CTPONCTBA XpaHEHUSI HHPOPMAIIMK Ha OCHOBE MarHUTHBIX CPEL.
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Co3nanne MarHUTHBIX moJieil. CriocoOBl CO37aHMsT OJTHOPOIHBIX MAarHUTHBIX IOJIEH U
mojeit Tpebyemol KoHpuUrypanmuu. Bo03MOXHOCTH W OTpaHWUYCHHsS] TPH HCIOJIH30BAHUH
BO3IYIITHO-OXJIAKJAEMBIX COJICHOMZOB W Karymek ['empmronbma. [lunmumaaper  Xambaxa.
DJEKTPOMArHUTBl — TPUHIUI JCUCTBHS W OTPaHWYCHUSA. BO3MOXHOCTH W OTpaHHYCHUS
WCTIOJIb30BAHUSI TIOCTOSIHHBIX MarHuTOB. CBEpXIIPOBOJSAIINE COJICHOWABL. bHTTEpoBCKHE W
TUOpUIHBIE MarHUTHL. VIMIyJabCHas TEXHHWKA CO3JaHUS MArHUTHBIX TOJICW M CIIOCOO CyKaTHs
MarHUTHOTO TIOTOKA.

HccaenoBanne  MarHUTHBIX  HaHoMaTepuasioB. lccienoBanume — mudpakiuuu
PEHTTCHOBCKHUX JIydeil U HEUTPOHOB. CIIEKTPOCKONHUS MAarHUTHOTO PEHTTEHOBCKOTO JMXPOU3MA.
EXAFS u XANES cnekrpockonus. CrHeKTpoCcKomusi ramMmMa-sjaepHoro peszoHanca (dddexra
Meccbayspa) u wucnonbp3oBaHne MeccOaydpoCKoil CIEKTPOCKONHMM JJI  HCCIICIOBAHUS
MarHWTHBIX MaTepuayioB. lccienoBaHWe MAarHUTHBIX MAaTepHajoB Ha JIOMEHHOM YPOBHE:
AIIEKTPOHHAsT MUKPOCKOTHSI, CKAaHUPYIOUIasi 30HI0Bas MUKPOCKOIHS ¢ MarHUTHBIMU 30HJIAMH,
MUKpOcKoHsi ¥ crnektpockonus dddekra Keppa. HMccnemoBanme MaKpOCKOIHMYECKUX
MarHUTHBIX ~ XapaKTepUCTHK:  Bechl ~ dapages,  IKCTPAKIMOHHBICE  MArHHUTOMETPHI,
BuOpomarneromerp, SQUID-maruutomerpusi. Oco6eHHOCTH BbIOOpa METOa UCCIIEI0BAHNUS.

4. O0beM yueOHOMH THCHMIIHHBI

O0BneM TUCHUILINHBI

Buja yueOHo# padoThbl

3E Axkan. | Actp.

4. 4.
OO0uiasi TPy10€eMKOCTb AU CIUNIJIMHBI 3,0 108 81
KonTrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,33 48 48
B TOM 4HcJjie B (popMe NPAKTHYECKOH MOATOTOBKHU 0,11 4 3
Jlexuun 0,89 32 24
B TOM 4ucJe B popMe NPaKTUYECKOU MOATOTOBKH - - -
[TpaxTuueckue 3ansatus (113) 0,44 16 12
B TOM 4ucJie B popme NPaKTUYECKOH MOATOTOBKH 0,11 4 3

Jlaboparopusie padoTs! (JIP) - - -
B TOM 4ucJie B (popMe NpaKTUYECKOH NOATOTOBKU - - -

IIpooonscenue mabauywvl
CamocrosiTesibHasi paboTa 1,67 60 40

KoHTakTHas camocrosiTesnbHas padoTa 167 0,2 0,15
CaMOCTOSTENbHOE N3YUYEHUE PA3/IeTI0B AUCHUIIIIMHbI ’ 59,8 | 39,85
Bua konTpoJs: 3aver

AHHOTaNusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«OCHOBBI KPHCTALIOTPA(PUU B TEXHOJIOTHH HAHOMATEPHATIOB)

1 Mear aucuMmIMHBLI — OPHOOPETEHHE 3HAHWM, yMEHMH u  (HOPMUPOBAHME
KOMIIETEHIMII B 00JIaCTH MPUMEHEHHS] KpUCTAIIOTpaUuecKoro ammapara JJs BbISABICHUS U
3aIaHUsl CBSI3M MEXIY KPUCTAJUIMYECKOW CTPYKTYpPOM, OpraHh3aluuedl M XapaKTepUCTHKaMU

HAaHOMATEPHUAJIOB.

2 B pe3yabTaTe wu3yYeHHs JAUCHUILUIMHBI OOyYalOIIHiicd 1O MporpamMmme
0akajiaBpuAaTa JI0JIKeH:

Obnadams CIEYIONUMA KOMIIETEHIIUSIMA U HHIUKATOPaAMU UX TOCTHKCHUS:

IIK-1.1; TIK-1.2; TIK-1.3; TIK-3.1; T1K-3.2

Buame:

— DJIEMEHTHI TOYCYHOH M MPOCTPAHCTBEHHOW CUMMETPHH, CIIOCOOBI X TMPEICTABICHUS U
0COOCHHOCTH B3aUMOICHCTBUS;

— TPUHIUIBI MHIUIUPOBAHMS Y3JI0B, PSAI0B U TUIOCKOCTEH KPUCTANTHICCKOW PEIIETKH;
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— TUIIBI  NPOCTPAHCTBEHHBIX  PEWIETOK,  CIOCOOBI  IMOCTPOEHMS]  IpaduKoB
[IPOCTPAHCTBEHHBIX I'PYIIIL;

— MEXaHMU3MBbI pOCTa KPUCTAJUIOB, BKIFOYAsi HAHOKPHUCTAILIBL,

— CBA3b OOJMKA KPUCTAUIOB C UX CTPYKTYpOH M CIOCOOBI YIpaBJIEHUS OOJIMKOM
KPHUCTAJIJIOB.

Ymems:

— HCIIOJIb30BaTh OOO3HAYEHUS IPOCTPAHCTBEHHBIX W TOYCYHBIX TPYII CHMMETPHH,
CTPOUTH IPaQKH IPOCTPAHCTBEHHBIX U TOYCUHBIX TPYII CUMMETPHH;
— aHaJIM3UPOBATH BO3MOXKHOCTH TIOJNYYCHHS HAHOYACTHUI] pA3IMYHOW (OpMBI, B
3aBUCHUMOCTH OT CUMMETPUHN KPUCTAILTMIECKOTO CTPOSHUS MaTepraia HaHOYACTHII;
— 3aJaBarh TPeOOBaHUS K YCIOBHSIM (DOPMHpPOBAHUS HAHOYACTHI[I U HAHOMATEPUAJIOB,
VI 00ecTIeueHHS TPEOYEMBIX CTPYKTYPHBIX U (PU3NICCKUX XapaKTEPUCTHK HaHOMAaTEpHaa;
Braoemw:
- HAaBBIKAMHU KPUCTAIIOTPAa(QUIECKOTO OMUCAHUS PEATbHON CTPYKTYPBI KPUCTAILIOB;
- METOIOJIOTHYECKUMH IOAXONAMH W  HAaBLIKAMHM  BBIABJIEHHS  B3aHMOCBS3El
CTPYKTYPBI, CBOHCTB ¥ TEXHOJIOTUH TIOJYICHHS KPHCTAUIMISCKUX HAHOMATSPHAJIOB.

3. Kpartkoe cogep:xaHue TUCHMILTAHBI

Hayku, CyOIuCUUIUIMHBI KpUcTauiorpaduu u e€ cBsi3b C JPYruMU 00JIacTIMU HAYyYHOTO
3HaHus. HWcropus pasButus kpucramiorpapuu. COBpeMEHHOE COCTOSIHME, MpoOJeMbl U
MEPCIIEKTUBBI Pa3BUTUS KpUCTAJUIOrpaduu U CMEXHBIX AucuuIuinH. Kpucrann u ero cpoiicTsa.
3HaueHue W 3aJaud KpUcCTaUulorpaguu B TNPUMEHEHHMM K HaykaM O HaHOMarepuajgiax u
HAaHOTEXHOJIOTUH.

IIpoenupoBanue kpucranioB. Buiel npoekuuii, Ucnonb3yeMble B KpucTaJiorpaduu,
ux nocrpoenue. [IpeumymiecTsa 1 HEAOCTATKU CIIOCOOOB MPOELIUPOBAHMUS.

DJieMeHTbl MaKpocuMMeTpuM KpucrtawioB. [loBopoTHsie ocu. OrpaHuueHuss Ha
BO3MOXHBIH MOPSIIOK OCH B KpuUCTaie. 3epKalbHble IUJIOCKOCTH W LEHTP HWHBEPCHU.
O6o3HaueHue 31eMeHTOB cuMMmeTpun. CioxkHele ocu cummerpuu. OceBas Teopema Oiiepa.
CriocoOblI npecTaBieHust 1 0COOEHHOCTH B3aMMOJAECHCTBHSI CHMMETPUUECKHUX OTIepaIuil.

Paspnen 2. MakpocuMMeTpHsi HAHOKPUCTAJLJIOB

TouyeyHsble rpynnbl cMuMMeTpHH. BeiBoa ToueuyHBIX rpynn cuMmmeTpun. KoopanHatHbeie
cUcTeMbl B Kpucramiorpapuu. Kateropun v CHHIOHUM KPUCTAJJIOB. Y CTaHOBKA KPHUCTAJLIOB.
O6o3HaueHue TOYEUHBIX TIpymn cumMmerpud B cumBosinke bpae, Ilsnduuca u ['epmana-
MoreHa.

Kpucraniaorpapuueckoe wunnHaunupoBanue. UMHuekcel y3moB, pébep U rpaHeit
kpuctauioB. [lapamerpel Belicca u cuMmBosibl  Musiepa.  YeTbIpeXUHIIEKCOBBIE  OCH
reKcaroHajJbHONW CHUHTOHUM, MHJEKChl bpaBe; cuMBOJBI pedep reKcaroHaJbHBIX KPHCTAJUIOB.
EnuHuuHas rpaHps B KpUCTAJUIAX Pa3HbIX CUHIOHUMN. 3aKOH 30H.

IIpoctbie popmbl. [lonstue npoctsix Gopm kpuctamwios. [IpocTeie popmel B Ki1accax ¢
eIMHUYHBIM HarpaBieHueM. [Ipocteie Gopmbl B kinaccax 0e3 eIMHUYHBIX HanpaBieHui. CBs3b
CUMMETPUM BHYTPEHHETro CTpOoeHUs M  (QOopMbl HaHOKpHUCTAUIOB. KomOuHannoHHBIE
MHOTOTpPaHHUKHU.

Pazgea 3. Kpucranioxumusi HAHOMATepHUAaJI0B

DJieMeHTbl TPAHCJISIUOHHOH cumMerpuM. Kpucramnuueckas pemérka M THIIbI
aJIeMEHTapHbIX sueeK. [IpocTpaHCTBEHHbIE 37€MEHThl CUMMETPUH: BUHTOBBIE OCH, IJIOCKOCTHU
CKOJIB3SIIIETO OTpaXkeHus. B3anMoaecTBrUe 3aKPhITHIX U OTKPBITBIX 3JIEMEHTOB CUMMETPHH.

IIpocTpancTBeHHBbIe rpynnbl cuMMeTpuu. O003HaUEHNE U BBIBOJ, IIPOCTPAHCTBEHHBIX
rpynn cumMerpu. [loctpoenue rpadukoB npocTpaHCTBEHHBIX Ipymil. CBS3b TPaHCIALUOHHON
CUMMETpPUM €  MakpocuMMmeTpued  HaHokpucTauioB.  OcobeHHOCTH — MOp¢oJoTUn
HAaHOKPHUCTAJUIOB PA3JIMYHBIX POCTPAHCTBEHHBIX TPYIII.

OcHoBbI KpHcTANI0XUMUH. KOOpIMHAIIMOHHBIE YUCIIA, KOOPAUHALIMOHHBIE TIOJIUAIPHI,
9UCIO0 (POPMYJIBHBIX €IMHUI]. TUIBI XUMHUYECKOU CBSI3M B KpucTauiax. [[noTHeWmue mapoBbie
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YIaKoBKU B KpHUcTajuiax. M3ocTpykTypHOCTH, M30TUNMS, rerepoTunus. OCHOBHbBIE KaTeropuu
KPUCTAJTIOXUMUHU.

Poct Hanoxkpucrannos. [Ipuuunsl 1 ycnoBus o0pa3oBaHUs KpUCTAIIOB. MeXxaHU3Mbl
pocra kpuctamioB. ®Dakropel, BIMAIOIIME HAa OONMK KpuUCTauloB. Mopdonoruueckue
OCOOEHHOCTH pEaIbHBIX KpPUCTAJUIOB: CKYyJBNTYpa TIpaHed Kpucramia, ¢GOpMBl pocTa
KpPUCTAJIJIOB, CPOCTKH KPUCTAJIIOB, CHUMMETPHS ABOMHUKOB. MeTO/1bl BhIpaIllMBaHUsI KPUCTAIIOB
1 0COOEHHOCTH (POPMUPOBAHUS HAHOKPUCTAILIIOB.

4. O0beM yueOHOM THCUMIITHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThbl Axax, | Actp.
3E
4. 4.
OO0uiasi TPy10€eMKOCTb AU CIIUNIJIMHBI 3,0 108 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,33 48 48
B TOM 4HcJie B (popMe NPpaKTHYECKOH OATOTOBKHU 0,11 4 3
Jlexuun 0,89 32 24
B TOM 4ucJie B (popMe NPaKTUYECKOU MOATOTOBKH - - -
[TpakTnueckue 3anstus (113) 0,44 16 12
B TOM 4ucJe B popMe NPaKTUYECKOU MOATOTOBKU 0,11 4 3
Jlaboparopusie paboTs! (JIP) - - -
B TOM 4ucIe B popMe NPaKTUYECKOH MOATOTOBKH - - -
CamocrosiTesbHasi paboTa 1,67 60 40
KoHTakTHas camocrosiTesnibHas padoTa 167 0,2 0,15
CaMOCTOSTENbHOE N3YUYEHHUE PA3/IeTI0B AUCHUIIIMHbI ’ 59,8 | 39,85
Bua kontpous: 3ayer
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AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIIIMHbBI
«TexHUKa HAYYHOTI'0 MIEPEeBOA»

1. leab AuCHUIUIMHBI — IpHOOpeTeHne o0yJyarmuMucs 001Iel, KOMMYHUKAaTUBHOM U
podeCCHOHATBHON KOMIIETEHIIMHA, YPOBEHb KOTOPBIX HaA OTACIBHBIX JTamax s3bIKOBOM
MOATOTOBKM  MO3BOJISIET  MCHOJIB30BaTh  MHOCTPAHHBIM  A3BIK  IMPAKTUYECKHM KaK B
npodecCHOHANBHON (TIPOM3BOJCTBEHHOW M HAyYHOW) [EATEIBHOCTH, TakK € Ui Ieiei
caMmo000pazoBaHUsI.

2. B pesyabTaTe H3y4eHHUs JMCUMILIMHBI 00y4aroMiics J0JI5KeH:

Obnadams CIETYIONUMA KOMIIETEHIIUSMA U HHIUKATOPaMHU UX TOCTHKCHUS.

VK-4.1; YK-4.2; YK-4.3; [1K-3.2

3nams:

- OCHOBHbIE  CIOCOOBI  COUETAEMOCTU  JIGKCUYECKUX E€JUHHUI] U  OCHOBHBIE
CJIOBOOOpPa30BaTEIHLHBIC MOJICIIH,

- pYCCKHME DSKBHUBAJIEHTBHl OCHOBHBIX CJIOB U BBIP@KEHUH peud B Ipolecce
MEXJIMYHOCTHOTO U MEXKYJIbTYPHOTO B3aUMOJIEHCTBHUS;

- OCHOBHBIE IIPUEMBI U METO/IbI peheprpoBaHUS U AaHHOTHUPOBAHUS JINTEPATYPHI;

- MaCCMBHYI0 M AaKTHBHYIO JIEKCMKY, B TOM YHCJIE OOIIEHAYyYHYIO U CHEIHUAIbHYIO
TEPMHUHOJIOTHIO, HEOOXOAUMYIO JJisi paOOThI HaJl TUIIOBBIMU TEKCTAMU;

- IpueMbl pabOThl C OPUTHHATILHOW JIUTEPATYpOil HA UHOCTPAHHOM SI3bIKE.

Ymemo:

- paboTaTh C OPUTrMHAIBHOMN JINTEPATYpPON HA HHOCTPAHHOM SI3BIKE;

- paboTath CO CI0BapeM;

- BECTH IMEPENHUCKY Ha U3y4aeMOM SI3bIKE C LEJIbI0 MEXIMYHOCTHOTO U MEXKKYJIbTYPHOTO
B3aUMO/JICHCTBHS,

- BECTH PEYEBYIO JESATEbHOCTh IPUMEHUTENBHO K cepe ObITOBOM U MpodecCHOHaTbHON
KOMMYHHKAIUH.

Braoemy:

- MHOCTPAHHBIM $I3bIKOM Ha YPOBHE MEKJIMYHOCTHOIO M MEXKYJIbTYPHOIO OOIIEHHUS,
HaBbIKAMH M YMEHHUSIMU pPEUYEBON JEATENbHOCTH NPUMEHUTENBbHO K cdepe ObITOBOM U
npodeccrnoHaIbHON KOMMYHUKAIMU, OCHOBAaMU IyOJIUYHON peuu;

- OCHOBaMHU pedepupoBaHHMS M AHHOTHPOBAHHS JIMTEPATypbl Ha H3y4aeMOM
MHOCTPaHHOM $I3bIKE.

3. Kpartkoe cogep:xanue IUCHHMILTAHBI

Paszpgen 1. I'paMmMarnueckue v IEKCHYECKUE TPYAHOCTH U3y4aeMOTIO SI3bIKA.

1.1 CopspkeHne W HM3MEHEHHE TIJ1aroja-cBs3KM B (OopMax HACTOSIIEr0 BpPEMEHH.
Bunospemennsie @opmbl  rnaroioB. OOpazoBaHue (GopM  MPOCTHIX, HPOJOTKEHHBIX,
nepQeKxTHbIX U Nep(EeKTHO-MPOAOIKEHHBIX BPEMEH TJiarosia. BonpocurenbHble NpeuioKeHHs B
pa3nuuHbIX BpemMeHax. OOpa3oBaHue OTpUIATEIbHBIX (JOPM TJIaroja B pa3jiMdHbIX BpeMeHax.

1.3 O6pazoBanue IPOCTHIX, MPOJIOJIKEHHBIX, MEPPEKTHBIX BPEMEH IJIarojbHbIX GOpM U
ynoTtpebienue Qopm crpamarenpHoro 3anora.l.4. BumoBpemeHHbie (OPMBI  TJIAroJios.
OObpa3oBaHue MPOCTHIX, MPOJOKEHHBIX, NEPHEKTHBIX U MEePPEKTHO-IIPOJOHKEHHBIX BPEMEH.
BormnpocurenbHble MpenioxkeHuss B pa3auuHbIX BpemMeHax. OOpa3oBaHUe OTpHULATEIbHBIX (HOpM
IJ1arojia B pa3JInyHbIX BpEMEHaX.

1.4 Ilpuuacrus. [Ipuyactus Hacrosiero u npouiennero spemenu. [lepdexrasie popmbl
npuyactus. Mecto npuyacTuii B peaaoKeHuu. AOCOTIOTHBIN MPUYACTHBIA 000POT.

1.5 Undpunutus. @opmel nHpunHutuBa. llponomkeHHbii 1 nep(eKTHbI UHPUHUTUB.
OyHkuuu HMHQUHUTHBA B mpeanokeHuu. OOpa3zoBaHue u ynorpedieHue WHOUHUTHUBHBIX
000pPOTOB THUIIA «CIOKHOE MOAJIEKAIEE) U «CI0KHOE JIOTIOJTHEHHEY.

1.6 Mopnanpabie rnaroiiel. CTpykTypa mpeioxkeHus. [IpuHIUNBI c10BOOOpa3oBaHMS.
Coxkpamenust (a66peBuarypol). O603HaueHne nathl [IpaBuia 4TeHUs] XUMUYECKUX SJIIEMEHTOB,
0003HaueHN U (HOPMYIT HEOPraHWYECKUX COCAUHEHUM W YPaBHCHHM XUMUYECKHUX PEaAKIUH.

128



[IpaBuna ureHus enuHul u3MepeHus. IlpaBuna dTeHHMs HAaUMEHOBAaHUM OCHOBHBIX
OPraHU4YeCKUX COCTMHECHUH.

Paszpnen 2. Pa3BuTue HaBBIKOB YTEHUS TEMAaTUYECKUX TEKCTOB.

2.1 YteHue TEKCTOB IO TEMaM:

2.1.1. BBenenue B ClIeMaILHOCTD

2.1.2. .. Menneneen

2.1.3. PXTY um. JI.. Menaeneera

2.1.4. Hayka 1 Hay4Hble METO/bl, HAY4YHbIE CTaTbU

2.1.5. CoBpeMeHHbIE HHKEHEPHbIE TEXHOJIOTUN

2.1.6. Xumuueckoe npeanpusTie

2.1.7. Xumnueckas naboparopusi. TexHuka 6e3omacHocT B abopatopuu. M3mepenus B
XMUMHYECKOH J1abopaTopuu

2.1.8. Xumus Oymayiiero.

2.1.9. buorexHonorus PapmaneBTHUYECKUE IPOU3BOJICTBA.

2.1.10. 3enenas xumus. [IpoOaembl FIKOJIOTUH.

2.2 llonsatue o Bunax ureHus. [IpocMOTpoBOE YTeHHE HAa MPHUMEPAX TEKCTOB O XWMMHH,
H.N. Menneneese, PXTY um, [[.U. Menneneena.

AXTUBH3AIMS JIEKCUKH IPOYUTAHHBIX TEKCTOB.

2.3 Uzyuaromiee yTeHHE HAYYHBIX M HAyYHO-NOMYJISIPHBIX TEKCTOB [0 BbIOpAHHOM
CHEeMaIbHOCTH Ha mnpumepe TekcTtoB: «Hayka u HayuHble MeTonpl», «XUMHYECKOE
npennpustiue», «COBpPEeMEHHbIE HWH)XEHEPHbIE TEXHOJOTHUW», «XuMudeckas 1abopaTtopus.
Texnuka Oe3omacHOoCTH B J1aboparopuu. M3mepeHuss B XUMHUYECKOW JabopaTtopuny», «XuUMUS
Oynymero. CoBpeMeHHbIE TEHIEHIUN pa3BUTHs Hayku», «buorexnosnorus. @apmaneBTHUECKUe
MIPOU3BOJICTBaY, «3eneHast xumus. [IpobiemMbl sKoIorum».

Jlexcuyeckne  OCOOEHHOCTM ~ TEKCTOB  HAYYHO-TEXHUYECKOW  HAINpaBIEHHOCTH.
TepMHHONOTHS HAYYHO-TEXHUYECKOU JIUTEPATyphl HAa U3y4aeMOM SI3bIKE.

Paszpnen 3. IIpakTuka ycTHOM peun

3.1 IIpakTHka yCTHOM pedH 10 TeEMaMm:

3.1.1. «I'oBopum o cebe, o0 cBoeit Oymymieit npodeccuny,

3.1.2. «Moi1 yHUBEpPCUTETY,

3.1.3. «YHUBEPCUTETCKHUN KaMITyC)

3.1.4. «At the bank»

3.1.5. «Applying for a job» u T.1.

3.2 MoHosoru4eckas pedb Mo TeMe «o cede u o Oymymei mpodeccun». Jlekcuueckue
0COOEHHOCTH MOHOJIOTUYECKOH peyH.

3.3 PeueBoil 3TUKET TMOBCEJHEBHOIO OOIIEHUS (3HAKOMCTBO, IIPEJCTAaBIICHUE,
YCTaHOBJIEHUE U TOJIep)KaHME KOHTAaKTa, 3alpoc U cooOIlIeHne UHPopMaIy, No0yXAeHue K
NEMCTBUIO, BBIpAXKEHHE MTPOCHOBI, COTIACHs).

Oco0eHHOCTH TUAIOTUYECKOH peuH Mo MPOIIEHHBIM TEMaM.

Pa3nen 4. OcoGeHHOCTH S3bIKa CHEUATbHOCTH

['pamMaTuyeckue TPy JHOCTH SA3bIKA CIIEHUATbHOCTH:

4.1. 'pammaTHyUeCKU€ U JIEKCUUECKUE TPYAHOCTH S3bIKA CIEIIMATIbHOCTHU:

Pa3nuynble BapuaHThI epeBOia NPUYACTHI Ha pycckuil s3bIK. [IpuyacTHbie 060POTHI U
MIPUEMBI UX [IEPEBOJIAa HA PYCCKUI SI3BIK.

4.2. CocnaratenbHoe HakioHeHHE. POpMBI cociaraTelIbHOTO HaKJIOHEHUS B U3y4aeMOM
s3plke. MojanbHble THarojbl M HUX MCIOJIb30BAHME B MPEUIOKEHUSIX B COCIArareIbHOM
HAaKJIOHEHMH. THIBl yCIOBHBIX IpeAJIOKeHUM. BapuaHTel mepeBoja IPEMIOKEHUM B
cocllaraTeJIbHOM HAaKJIOHEHUU U YCIOBHBIX MNpeanokeHud. [lopsiok cioB B MpeasoKEeHUu.
OMpatrnyeckue KOHCTPYKIIHUH.

4.3. W3ydeHue mnpaBuil IepeBojia pa3iuuHbIX (OpM HH(OUHUTUBA U HHPUHUTHBHBIX
000pOTOB Ha PYCCKUH SI3BIK.

4.4 Nzyuyaroiiee 4TeHNE TEKCTOB 110 TEMATHKE:

1) «JIaGopaTopus»
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2) «/3mepenust B XUMU4ECKOM 1a00paTopum.

Crunmuctuyeckne OCOOEHHOCTH — CHEIUAIbHOM  HAYyYHO-TEXHUYECKOW JUTEpaTyphl.
Opranuzanus paboTel €O cHeUMalbHBIMM cioBapsMu. [loHsTe o pedepupoBaHuud U
aHHOTHPOBAHMM TEKCTOB IO creuuaibHocTu. [louck HOBOM wuHopmanuu npu pabote ¢
TEKCTaMU U3 NEPUOJANYECKUX U3JaHUI U MOHOrpaduil, MHCTPYKIHM, IPOCIEKTOB U CIIPABOYHON
JUTEPaTyphl 110 pacCMaTPUBAEMON TEMATHKE.

4. O0beM yueOHOH THCHMILTHHBI

Cemectp
Bcero
Buj yueGHO# paGoTsI 3 cemecTp 4 cemectp
3E Axan. 4. 3E Alflaﬂ' 3E Alflaﬂ'

Obmast TpyRoeMIKOCTS 4,0 1440 | 20 | 720 | 20 | 720
JTACIUATLINHBI
Konraxruas padora - 1,8 64,4 0,9 | 320 | 09 | 320
ay/IMTOPHBIE 3aHATHS:
[Ipaktuueckue 3ausarus (113) 1,8 64,0 0,9 32,0 0,9 32,0
CamocrosiTeJibHas paboTa 2,2 80,0 1,1 40,0 1,1 40,0
KoHnTakTHast caMocTosTEeNbHAS 0’ 4 0’ 2 0’ 2
paborta
C 2,2 1,1 1,1

aMOCTOSITEIPHOE U3yUCHHE 79.6 398 398
pasaciioB AMCHUILINHBI
Buabl koHTpOJIA:
Buo xonmpons uz Y1l 3auyer 3auer

Cemectp
Bcero
Bu yueGHO#M paGoTsI 3 cemecTp 4 cemectp
3E Actp.u. | 3E AfITp' 3E AfITp'

OO6mast TpyA0€MKOCTh 4 108 ) 54,0 ) 54
TUCIUATLINHBI
KonrakTHas pabora — 1.8 48,3 0,9 24 0,9 24
ay/IMTOPHBIE 3aHATHUS:
[Ipaktuueckue 3ausarus (113) 1,8 48 0,9 24 0,9 24
CamocrosiTesibHas paboTa 2,2 60,0 1,1 30,0 1,1 30,0
KoHnTakTHast caMocTosTeNbHAA 0’ 3 0’ 15 0’ 15
paborta
C 2,2 1,1 1,1

aMOCTOSITEIPHOE U3yUCHHE 507 29.85 29.85
pasaciioB AMCHUILIMHBI
Buabl koHTpOJIA:
Buo xonmpons uz YII 3auyer 3auer
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AHHOTANUA padoyeil NPOrpaMmMbl AUCUUIIIIMHbBI
«['paMmMaTHKa HHOCTPAHHOIO A3BIKA»

1. leab AuCHUIUIMHBI — IpHOOpeTeHne o0yJyarmuMucs 001Iel, KOMMYHUKAaTUBHOM U
podeCCHOHANTBHON KOMIIETEHIIMH, YPOBEHb KOTOPBIX Ha OTACIBHBIX JTamax s3bIKOBOU
MOATOTOBKH TI03BOJISIET BBIMOJIHATH Pa3IMUHbIE BUJBI MPO(PECCHOHAIBHO OPUEHTHPOBAHHOTO
IepeBoJia B IPONU3BOACTBEHHON U HAYYHOU JEATEIBHOCTH.

2. B pe3ysbTare u3y4eHHsl AUCUUIJIMHBI 00yYAIOIIMIACH 10JIKEH:

Obnadams CIETYIONUMA KOMIIETECHIIUSAMA U WHIUKATOPaAMHU UX TOCTHXKCHUS.

VK-4.1; YK-4.2; YK-4.3; [1K-3.2

3nams:

- OCHOBHbIE  CIOCOOBI  COUETAEMOCTH  JIGKCUYECKUX  E€JUHHUI] U  OCHOBHBIE
CJIOBOOOpPa30BaTEIHLHBIC MOJICIIH,

- pYCCKHME DSKBHUBAJIEHTHl OCHOBHBIX CJIOB U BBIP@KEHUH peud B Ipolecce
MEXJIMYHOCTHOTO U MEXKYJIbTYPHOTO B3aUMOJEHCTBUS;

- OCHOBHBIE IIPUEMBI U METO/1bI peheprupOoBaHUS U AHHOTUPOBAHUS JIUTEPATYPHI;

- MAaCCUBHYI0 M AaKTHBHYIO JIEKCUKY, B TOM YHCJIE OOILIEHAYyYHYIO U CHEIUAIbHYIO
TEPMHUHOJIOTHIO, HEOOXOAUMYIO JJis1 paOOThI HaJ TUITOBBIMU TEKCTAMU;

- IpueMbl pabOThl C OPUTUHATILHOW JIUTEPATYPON HA HHOCTPAHHOM SI3bIKE.

Ymemo:

- paboTaTh C OPUTrMHAIBHOM JINTEPATYpPON HA HHOCTPAHHOM SI3BIKE;

- paboTath CO CI0BapeM;

- BECTH IMEPENHUCKY Ha U3y4aeMOM SI3bIKE C LEJIbI0 MEXIMYHOCTHOTO U MEXKKYJIbTYPHOTO
B3aUMO/JICHCTBHSI,

- BECTH PEYEBYIO JESITENbHOCTh IPUMEHHUTENBHO K cepe ObITOBOM U MpodeccuoHaNbHON
KOMMYHHKAIUH.

Braoemy:

- MHOCTPAHHBIM $I3bIKOM Ha YPOBHE MEKJIMYHOCTHOIO M MEXKYJIbTYPHOI'O OOIIEHHS,
HaBbIKAMH M YMEHHUSIMU pPEUYEBOl JEATENbHOCTH NPUMEHUTENBHO K cdepe OBITOBOM U
npodeccuoHaIbHON KOMMYHUKALMK, OCHOBAaMU IIyOJMYHON peyu;

- OCHOBaMHU pedepupoBaHHUs M AHHOTHPOBAHHUS JIMTEpPaTypbl Ha H3y4aeMOM
MHOCTPaHHOM $I3bIKE.

3. Kpartkoe cogep:xaHue IUCHHMILTHHBI

Pa3znesn 1. OcHoBHbBIE JleKCHYecKHe U CTHJIMCTHYECKHEe 3aKOHOMEPHOCTH IepeBoja
HAYYHO-TeXHHYECKOMH JINTepaTypbl

1.1 Jlekcuueckwe 3aKOHOMEPHOCTH HAy4YHO-TEXHHYECKOTO TiepeBoaa. CMBICIOBOM
aHaJIU3 HAy4YHO-TEXHUYECKOTO TeKcTa U ero cerMeHTtanus. CruiaMcTuyeckue 0coOEHHOCTU
HAayYHO-TEXHUUYECKUX TeKCTOB. [IpeonosieHne TpynHOCTEH, CBSA3aHHBIX C PACXOXKICHHEM
CUHTAKCUYECKUX CTPYKTYpP HUHOCTPAHHOT'O U PYCCKOI'O TEXHUYECKUX TEKCTOB.

1.2 CpaBHeHHE NOpSAJKA CJIOB B aHIVIMHCKOM M PYCCKOM Inpeioxxkenusx. [lepeson cios,
yCTaHOBJIEHUE 3HadyeHus ciioBa. llepeBoa cBOOOIHBIX U (HpPa3eoJIOTHYECKUX CIOBOCOYETAHUM.
[lepeBo/1 3aroJIOBKOB TEKCTOB U CTaTeH

1.3 Coxkpamenusi. OcoOeHHOCTH UX NepeBoja. Pa3BuTre HaBBIKOB IEpEBOIa HA IpUMEpE
TEKCTOB M0 TeMe «XuMuueckas jsadoparopus» «H3mepeHus B XUMHI.

1.4. Jlexcuueckue TpaHcPOpMalMK TPU TEPEBOJE TEKCTOB IO TEMATHKE XUMHUHU U
XUMHUYECKON TEXHOJIOTHUH.

Pa3nes 2. OcHOBHBIe TpaMMaTHYeCKHe 0CO0EHHOCTH NepeBo/a.

2.1. Ocobennoctu nepeBoia mpeatoxxeHuii Bo BpemeHax Indefinite, Continuous., Perfect,
Perfect Continuous Ha mpuMepe MmepeBoja TEKCTOB IO TEMAaTUKE XHUMHUYECKOW TEXHOJIOTHH
[IepeBox IpUAATOYHBIX IPEIIOKEHHI.

2.2. Meronpl M npHeMBl NEPEBOJA CTPAAATEIBHOIO 3ajlora HAa NPHUMEpPE IepeBoJa
TEKCTOB 10 TeMe "TexHosoruu Oymymiero".
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2.3. Tumsl yCIOBHBIX IPEUIOKEHHH, MpaBuia U 0coOeHHOCTU X mepeBoja. [IpakTuka
[IepeBO/ia YCIOBHBIX IPEUIOKEHUI Ha MpUMEpax TEKCTOB IO PAa3IMYHBIM pa3jieiaM XUMUU U
XUMUYECKON TEXHOJIOTHH.

2.4. MonanbHble IJ1arojbsl 1 0COOEHHOCTH MX IepeBOJia Ha IMpUMepe IepeBojia TEKCTOB
«Texnonorusy, «[IpomsiieHHOE 000PYIOBaHUEY

Pa3nes 3. OcoGeHHoCTH NepeBoa NMpelI0KeHUH ¢ HeJIMYHBIMU (popMaMH ri1arosia

3.1 Uudpunutus (HeonpeneneHHas ¢popma riaroia). Posb MHGUHUTHBA B MPEASIOKEHUN
U BapUaHTHl IlepeBOJa Ha pycckui sa3blK. [Ipuyactuss m repynauil. BapuanTel nepeBoja Ha
PYCCKHH SA3BIK.

3.2 HWubunutuBHble 000poThl. OOOPOT aAomOJHEHHE C HHPUHUTHBOM. OO60OpOT
nojJiexaiiee ¢ MHQUHUTUBOM. Pa3znuuHble BapuaHThI IEPEBO/IA.

3.3 IlepeBoa mpuyYacTHBIX O00OPOTOB. AOCOTIOTHBIM MPUYACTHBIM O00OpPOT U BapUaHTHI
nepeBojia. PazBuTue HaBBIKOB NepeBo/ia B chepe XMMUU U XUMUYECKON TEXHOJIOTHH.

Paznen 4. OcobennocTH pepepaTHBHOIO NEepeBoOIa

4.1. Anroput™m mnpeanepeBoaYecKoil paboThl € HAYYHO-TEXHHMUYECKUM TEKCTOM IO
XUMHKO-TEXHOJIOTHYECKON TeMaTHKE.

4.2. AsroputMm cocTaBieHHs pedepaTa MO XUMUKO-TEXHOJIOTHYECKOW TEMAaTHUKE
(aHHOTAIMN)

4.3. Anroputm paboThl 10 pedepaTUBHOMY IEPEBOAY MO XUMHUKO-TEXHOJOTHYECKOU
TEMaTHKE.

4. O0beM yueOHOMH TUCHMILTHHBI

Cemectp
Bcero 4
Bu yue6HO# paGoTHI 3 cemecTp ceMecTp
3E Axan. 4. 3E Alflaﬂ' 3E Alflaﬂ'
Obmast TpyRoEMIKOCTS 4,0 1440 | 20 | 720 | 20 | 720
JVCTIMTUTAHBI
Konraxruas padora - 1,8 644 | 09 | 320 | 09 | 320
ay/IMTOPHBIE 3aHATHUS:
[Ipaktuueckue 3ausarus (113) 1,8 64,0 0,9 32,0 0,9 32,0
CamocrosiTesibHas paboTa 2,2 80,0 1,1 40,0 1,1 40,0
KoHTakTHas caMoCTOsITeIIbHAS 0.4 0.2 0.2
paborta
C 2,2 1,1 1,1
aMOCTOSITEIPHOE H3YUCHHE 79.6 398 308
pa3aenoB TUCIUTUTHHBL
Buabl koHTpOJIA:
Buo xonmponsn uz YII 3auyer 3auer
Cemectp
Bcero 4
Bu yue6HO# paGoTHI 3 cemecTp ceMecTp
3E Actp.w. | 3£ | AP | 3p | AP
OO6mast TpyA0€MKOCTh 4 108 ) 54,0 ) 54
JVCIIMTUTAHBI
KonrakTHas pabora — 1.8 48,3 0,9 24 0,9 24
ay/IMTOPHBIE 3aHATHUS:
[Ipaktuueckue 3ausarus (113) 1,8 48 0,9 24 0,9 24
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IIpooonscenue mabauysl

CamocrosiTesibHAs paboTa 2,2 60,0 1,1 30,0 1,1 30,0
KoHTakTHas caMOCTOsITeIIbHAS 0.3 0.15 0.15
paborta
C 2,2 1,1 1,1

aMOCTOSTEIIPHOE U3yUCHHE 507 29.85 29.85
pa3eiioB TUCIUILTAHBI
Buabl koHTpOJIA:
Buo xonmpons uz Y1l 3auer 3auer

5.4 IlpakTuka

AHHOTanusA padoyeil nporpamMmsbl Y4eOHoi npakTuku: HayuHo-ucciaenoBareabckoi
a00ThI

1 Heap npakTHKU — T[OJydYeHHE OOYyYarOIIMMCS MEPBUYHBIX MPO(eCcCHOHATbHBIX
YMEHUH ¥ HaBBIKOB IIyT€M CaMOCTOSITEIBHOTO TBOPYECKOTO BBINOJIHEHHS 3a/1a4, IOCTABJICHHBIX
MIPOrpaMMOM IIPAKTUKH.

2 B pesyabTaTre NPOX0KACHUS NPAKTHUKHA 00y4al0OIMIiCA T0JI5KeH:

Obaaoams cleqyOIUMU KOMIIETEHIMSIMA U HHAUKATOPaAMU UX JOCTHKEHUS:

VYK-1.1; YK-1.2; YK-1.3; OIIK-4.1; OIIK-4.2; OIIK-7.1; OIIK-7.2

3nams:

— TOpSAJOK OpraHu3allvM, IJIAHUPOBAHUS, NPOBEACHUS U OOeCHedyeHUs HaydHO-
HCCIIEIOBATENIbCKUX PabOT ¢ UCIOJIB30BAHUEM COBPEMEHHBIX TEXHOJIOTH;

—  TOPSIOK OpraHu3aIuHy, TJIAHUPOBAHUS, MIPOBEACHUS u o0ecrieueHus
00pa3zoBaTeIbHON AEATEIHLHOCTH 10 TPOQIITI0 U3yIaeMOU MpoTrpaMMbl OakaiaBpuaTa.
Ymemn:

— OCYILECTBJIATH MOUCK, 0OpabOTKY M aHaIU3 HAyYHO-TEXHUYECKON MH(OpMAIUH IO
poUITI0 TPOHIEHHON TPAKTUKH, B TOM YHCIIE C TPUMEHEHHEM Internet-TexHOoJIOTHif;

Braoemy:

— CHOCOOHOCTBIO U TOTOBHOCTBIO K HCCIIEJOBATENILCKOM AESITENBHOCTH MO MPOQUITIO
M3y4aeMoi mporpaMMebl OakajgaBpHara;

— METOJIOJIOTUYECKUMHU TOJX0JaMU K OpraHu3alMi Hay4yHO-HCCIIEI0BAaTEIbCKOM U
00pa3zoBaTeIbHON JEATEITLHOCTH.

3 KpaTkoe coaep:kaHue NPAKTHKHU

VYyeOHas nmpakTHUKa BKIIIOYAET 3Talbl 03HAKOMJIEHHS C METOJ0JIOTHYECKUMH OCHOBaMU U
MIPaKTUYECKOIO0 OCBOCHHS IIPUEMOB OpraHM3aliM, INIAHUPOBAHUS, IPOBEACHUS U o0ecrieueHus
Hay4YyHO-MUCCJIEIOBATENbCKOM M 00pa3oBaTenbHOW  AESTEIBbHOCTH,  O3HAKOMJICHHS  C
NeSITeIbHOCTHI0 00pa30BaTeNbHbIX, HAYUHO-UCCIEA0BATEIbCKUX U MPOEKTHBIX OpraHu3alui 1o
poQUITI0 U3ydyaeMol MporpaMMbl OakaiaBpuara.

KonkperHoe coxaepkaHue yuyeOHOM MNPAKTUKU ONpPENENSIeTCs WHIUBUIYaTbHBIM
3aJlaHueM 00Y4YarolIerocsi ¢ y4éTOM HMHTEPECOB U BO3MOXKHOCTEW Kadeapbl WIM OpraHU3alUH,
r7ie OHa NpoBoAWTCA. MHIuBUIyanbHOE 3ajaHHe pa3padaTbiBaeTcs MO MPOPIII0 HM3ydaeMoM
IIporpaMMbl OakaiaBpuaTa.
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4 O0beM NpaKTUKH

O0beM npakTuKH
Bua yueOHo# padoThl Axax | Actp.
3E
4. 4.
OO0uiasi TPY10€eMKOCTh PAKTHKH 3 108 81
KonrakTHasi paboTa — ayIMTOPHBIE 3aHATHS: 0,89 32 24
B TOM 4HcJjie B (popMe NPpaKTHYECKOM NOATOTOBKH: 0,89 32 24
[TpakTuueckue 3anstus (113): 0,89 32 24
B TOM 4ucJe B popMe NPaKTUYECKOM MOJATOTOBKHU: 0,89 32 24
CamocrosiTesibHasi pabora 2,11 76 57
KonrtakTHas camocrositenbHas paboTa 0,4 0,3
CaMOCTOSITETbHOE N3YUYEHHUE PA3/IETIOB NPAKTUKHI 2,11 73,6 56,7
B TOM uucJie B (popme NpaKTUYECKOU MOATOTOBKHU: 73,6 56,7
Bua konTpoJs: 3a4er c oleHKOM

AHHoTanus padoueid nporpaMmMbl_1Ipou3BoACTBEHHOM NPAKTUKN : IPAKTUKH 110
M0JYYEeHHUI0 TPOdeCCHOHANBbHBIX YMEHHUI U ONbITA NPOodeccuoHAIbLHOM 1eATeIbHOCTH

1 Heap npakTukm — [oJlyueHUE Npo(ecCHOHANbHBIX YMEHUH U OMNbITa
podeccHoOHAIIbHOMN JEeATEIbHOCTH IYTEM CaMOCTOSITEIBHOIO TBOPYECKOTO BBIIIOJIHEHUS 33]1ad,
MIOCTABJIEHHBIX  IporpamMmoil  mpaktuku. Jlanee Oepercss wu3 paboueil  mporpammbl
ITPOU3BO/JICTBEHHOM IIPAKTUKH.

2 B pesyabTare NPOX0KACHUS NPAKTHUKH 00y4al0IMIiCA T0JI5KeH:

Obnadams CleyONUMA KOMIIETESHITUSAMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

[lepeuncnenue KoJIOB (OPMUPYEMBIX KOMIETEHIMH U WHIUKATOPOB HUX JAOCTHXKEHUS
IIK-1.1; [IK-1.2; 1IK-2.1; T[IK-2.2; [IK-2.3; 1IK-3.1; [IK-3.2; IIK-3.3; IIK-4.3; [IK-5.1; IIK-5.2;
IIK-5.3

3uamo:

— TOJIXOJbl K OpraHM3alli M IUIAHUPOBAHMIO HAay4HO-HCCIEAO0BATEIbCKON pPaloTHI,
OTIBITHO-KOHCTPYKTOPCKONM ¥ TPOU3BOACTBEHHON JAEATEIBbHOCTH IO MNPOQUII0 MPOrpaMMbl
OakanaBpuaTa

Ymemy:

— BBINOJHATH NOMUCK, OOpaOOTKYy, aHANW3 M CUCTEMATHU3alMI0 HAyYHO-TEXHUYECKOM
uH(popMalUY, OCYIIECTBIATh BBIOOP METOAMK M CPEACTB pEUICHHsS 3ajad, [OCTaBJIEHHBIX
IIPOrpaMMOM IIPAKTUKH;

Braoemy:

— IpueMaMu pa3pabOTKH IJIAHOB U MPOrpaMM MPOBEACHUS TEXHUUECKUX Pa3pabOTOK U
WCTIBITAaHUU.

3 KpaTkoe coaep:kaHue NPAKTHKHU

Paznes 1. O3nakomMuTenbHbIi. O3HaKOMJIEHHE C TEXHOJIOTHEN MPOU3BOACTBA U MECTOM
ITPOU3BO/JICTBEHHOM ITPAKTUKH.

Pasnen 2. BeinmosiHeHHMe TEXHOJIOTMYECKON MNpakTUKHU. [IpakTndeckoe wu3ydeHwHe
TEXHOJIOTMYECKUX  IIPOLIECCOB  IIOJIYYEHHMs] HAaHOMAaTe€puajloB HAa  OCHOBE  M3y4EHUs
TEXHOJIOTMYECKUX PErIaMEHTOB IIPOU3BOJICTB. BBINOIHEHNE HHAMBHTyAIBHOTO 3aJaHUSI.

Paznen 3. 3akmounTeabHblii. CuctremMarusanus Marepuaia, IOAroTOBKa OTYETa.

3aKkperieHue TEOPeTUUYECKUX 3HAHUU, IOJIyYEHHBIX OOYYaloIMMUCA IPU H3YYEHUU
[IporpaMMbl OakaiaBpuaTa.

Pa3BuTHe y 00y4aronuxcsi HaBbIKOB HAyYHO-UCCIIE0BATENbCKOM A€ATEIbHOCTH.
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4 O0beM NPaAKTHKH

O0beM npakTUKH
Buja yueOHo# padoThl Axax, | Actp.
3E
4. 4.
OO011asi TPYA0EMKOCTh NPAKTHKH 4 144 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,78 64 48
B TOM 4HcJje B opMe MPAKTHYeCKO# MOJATOTOBKH: 1,78 64 48
[TpakTnueckue 3austus (113): 1,78 64 48
B TOM 4ucJie B popme NpaKTUYEeCKOM MOATOTOBKHU: 1,78 64 48
CamocrosiTesibHasi padoTa 2,22 80 60
KonrakTHas camocrositenbHas paboTa 0,4 0,3
2,22
CaMOCTOSTETbHOE N3YUYEHUE PA3/AEI0B NPAKTUKI 79,6 59,7
Bua konTpoJs: 3ader c oleHKOMH

AHHoTanua padoyeil nporpammel Ilpon3BoacrBenHoii npakruku: Hay4yHo-
HCCJIe10BATENbCKOWH Pa00ThI

1 Heas npakTuku — popmMupoBaHue HEOOXOAUMBIX KOMIETEHIIUN AJI OCYIIECTBICHUS
Hay4HO-HCCIEA0BATENbCKOM  JEATEIBbHOCTM IO  HampaBieHUur0 noarotoBku  28.03.03
HanomaTtepuaJbl.

2 B pesyabTaTre NPOX0KACHUS NPAKTHKH 00y4al0IMIiCA T0JI5KeH:

Obnadams CIeyONMMA KOMIIETSHITUSAMA U UHIUKATOPaAMU UX TIOCTHKCHUS:

VK-1.1; YK-1.2; YK-1.3; YK-2.1; TIK-1.1; TIK-1.2; TIK-1.3; TIK-2.1; 11K-2.2; T1K-2.3; TIK-3.1;
[1K-3.2; TIK-3.3; TIK-4.1; [1K-4.2; T1K-4.3; IIK-5.1; T1K-5.2; TIK-5.3

3nams:

—  MOPSAOK OPraHu3allvy, IJIAHUPOBAHUS U MPOBEACHUS HAYyYHO-UCCIEIOBATEIbCKUX
paboT C UCTIOIB30BAHUEM MOCIEAHIUX HAYTHO-TEXHUYECKUX IOCTUKEHUN B TAHHOHM 00JIacTH;

—  TEOPETHYECKHE OCHOBBI pa3pabOTKH M MOJYYCHHS] HAHOCTPYKTYPUPOBAHHBIX CHCTEM
¥ HAaHOMAaTepHUaJIoB, OCHOBHBIC METOIbI MX MCCIICIOBAHMS U 00IaCTH MPUMEHEHUS;

— OCHOBHBIE  TpeOOBaHWS K  MPEJACTABICHUIO  PE3YJbTaTOB  IMPOBEACHHOTO
KCCJIEIOBaHUS B BUJIE€ HAYYHOTO OTUETA, CTAThU WM JOKJIAJa;

Ymems:

—  CaMOCTOSITEJIbHO BBISIBJISITh NMEPCIEKTHUBHBIE HAMPABJICHUS HAYYHBIX HCCIIEIOBaHUM,
000CHOBBIBATh AKTYaJbHOCTh, TEOPETUUYECKYI0O U MPAKTHUYECKYIO 3HAYUMOCTH IPOOIIEMBI,
MPOBOJUTh AKCIEPUMEHTAIbHBIC HWCCIEIOBAHMS, AaHAJIUM3UPOBaTh W  HUHTEPIPETHPOBATH
MOJIyY€HHBIE PE3YIIbTATHI;

—  OCYLUECTBJATH MOUCK, 00pabOTKy M aHalIM3 HAay4YHO-TEXHUYECKON HMH(OPMALUU 110
PO UITIO BBITIOJHIEMOM padOThI, B TOM YMCJIE C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHIA,

— pabotaTb Ha  COBPEMEHHBIX  MNpUOOpax, OPraHU30BHIBATH  IPOBEIACHUE
9KCIIEPUMEHTOB M UCTIBITAHUMN, TTPOBOJIUTH X 00pabOTKY M aHATM3UPOBATH PE3YJIbTATHI;

Braoemy:

-  METOJOJIOTMEW M METOAMKOW MPOBEACHUS HAYYHBIX MCCIEAOBAHUMN; HABBIKAMH
CaMOCTOSITEJIbHON HayYHOM U HCCIIE0BATENbCKOM paboThI;

—  CIIOCOOHOCTBIO pelIaTh IMOCTABJICHHBIC 3a/layd, WCIOJB3YS YMEHHMsI U HABBIKH B
OpraHu3aIui HAyYHO-MCCIIEIOBATEILCKUX U TEXHOJOTUYECKUX PadoT;

—  HaBBIKAMHU KPUTHYECKOTO aHaJN3a HAyYHO-TEXHUYECKON JIMTEepaTyphl, pa3paboTKu 1
dhopmMyaupOBaHUs COOCTBEHHBIX METOOJIOTHUECKHUX MOIX0I0B K PEIICHUIO HAYYHBIX MPOOJIEM.
lloocomosums u npedcmasums K 3awume Hay4HO-UCCIIEOBaTeNbCKyto padory (HUP),
BBINOJIHEHHYI0O Ha COBPEMEHHOM YpPOBHE Pa3BUTHS HAYKM M TEXHUKHM W COOTBETCTBYIOLIYIO
BBIOPAaHHOMY HAIPABIICHUIO MMOJTOTOBKU U IIporpaMme o0ydeHusi. B mpencraBieHHON K 3aIuTe
HUP nomkHBI TONMYYUTH pa3BUTHE 3HAHUS W HABBIKM, MOJIYYCHHBIC OOYyJarOUIUMCS IpHU
OCBOEHHMH TPOTpaMMbl OakajgaBpuaTa, B TOM YHCIE MPH H3YUYEHUU CIECIHUATBHBIX TUCIUTLIINH.
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[IpencraBnennas k 3amure HUP nomxHa comepkaTh OCHOBHBIE TEOPETHUYECKHUE IIOJIOKEHHS,
AKCIEPUMEHTAJIbHBIE PE3YIbTAThl, IPAKTUUECKUE JOCTUKEHUS U BBIBOJIBI U3 PaOOTHI.

3 KpaTkoe coaep:kaHue NPAKTHKHU

B nporecce ocBoeHMsI TUCIUIUIMHBI 00y4aroIMiCs JOKEH MOATOTOBUTh U MPEJCTABUTh
K 3alllTe HAy4YHO-UCClen0oBarenbekyo padotry (HUP), BemoiHEeHHYI0O HA COBPEMEHHOM YPOBHE
Pa3BUTHSI HayKU M TEXHUKU U COOTBETCTBYIOUIYIO BHIOpAaHHOMY HaIlpaBJICHHUIO MOJTOTOBKH M
porpaMme o0ydeHusl.

B npencraBnennon k 3amure HUP noimkHBI MOny4uTh pa3BUTHE 3HAHUS W HaBBIKH,
MOJIyY€HHbIE 00ydJaroIMMCsS NPH OCBOCHHM IPOrpaMMbl OakajlaBpuaTa, B TOM 4YHCIE IpU
W3y4YEHUHN CchenuanbHblX aucuuiuivH. [IpencraBnennas k 3amure HUP noimkna conepxarts
0030p JUTEpaTypbl, OINKCAHUE HCIOJb30BAHHBIX MAaTEpUAIOB M METOJOB HCCIEA0BaHUSA,
MOJIy4YE€HHBIE SKCIIEPUMEHTAIIbHBIE PE3YJIbTaThl U BBIBOJIBI 10 padoTe.

4 O0beM NPaKTHKH

Beero CemecTtp
. Ne 7 cemectpa | Ne 8cemecTpa
Bun yuebnoit paboTsl Axan ARan AR
3E | 3E | 3E )
q. q. q.
OO61ast TpyI0€MKOCTh MPAKTUKA 9 324 5 180 4 144
KonrakTHas paboTa — ayIuTOpPHBIE 4 144 2,22 30 1,78 64
3aHATHA:
B TOM 4HcJe B (popMe NpaKTHYECKOH 4 144 | 2,22 80 1,78 64
NO/ATOTOBKHU:
[IpakTHueckue 3aHsATHS: 4 144 2,22 80 1,78 64
B TOM 4ucie B popMe NpaKTUIECKOM
S 4 144 | 2,22 80 1,78 64
CamocrosiTeJibHAas paboTa 5 180 2,78 100 2,22 80
KonrakTHas camocrositenpHas pabora 0,8 0,4 0,4
CaMOCTOATENbHOE U3YUEHHUE Pa3/IeoB 5 1792 2,78 996 2,22 79 6
IIPAKTUKU ’ ’ ’
Buabl koHTpOSIA: 3aver ¢ 3aver ¢
OLICHKOM OLICHKOM
Beero Cemectp
. Ne 7 cemectpa | Ne 8cemecTpa
Bun yuebnoit paboTsl Actp Actp Actp
3E | 3E | 3E )
q. q. q.
OO61ast TpyI0€MKOCTh MPAKTUKH 9 243 5 135 4 108
KonTakTHasi paboTra — ayIuTOpPHbBIE
SAHSITHSL: 4 108 | 2,22 60 1,78 48
B TOM 4HcJe B (popMe NpaKTHYECKOH
TOFOTOBKH: 4 108 | 2,22 60 L,78 | 448
[IpakTuueckue 3aHATHS: 4 108 2,22 60 1,78 48
B TOM 4ucie B popMe NpaKTUIECKOM
[TOIFOTOBKIL: 4 108 | 2,22 60 1,78 48
CamocrosiTeJibHAs padoTa 5 135 2,78 75 2,22 60
KonrtakTHas camocrositenbHas paboTa 0,6 0,3 0,3
CaMOCTOATENbHOE U3YUEHHUE Pa3/IeoB 5 2,78 2,22
HpaKTHK 134,4 74,7 59,7
Buabl koHTpOSIA: 3aver ¢ 3aver ¢
OLICHKOM OLICHKOM
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AHHoOTanua padoyeil nporpammbl IIpon3BoACTBEHHON NPAKTHUKNU: NP EIHNIOMHOM
NPAKTHKH

1 Heab nmpakTMKM — TOJTOTOBKA K BBIOJHEHHIO BBIMYCKHOM KBaTH(UKAITMOHHON
paboTHL.

2 B pe3yabTare NPOX0KACHUS NPAKTHKH 00y4ar0IMIiCH J0JI5KeH:

Obnadams CIeyIONUMA KOMIIETECHITUSMA U MHIUKATOPaMHU UX TOCTH)KCHHUS:
VK-1.1; VK-1.2; VK-1.3; VK-2.1; VK-2.2; [IK-1.1; IIK-1.2; IIK-1.3; IIK-2.1; IIK-2.2; [IK-2.3;
IIK-3.1; IIK-3.2; 1IK-3.3; I[IK-4.1; IIK-4.2; [IK-4.3; IIK-5.1; [IK-5.2; IIK-5.33nams:

— (U3MKO-XMMHYECKHE CBONCTBA HAHOMATEpUaJOB M HAHOCHCTEM 10 HPOQUITIO
BBIITYCKHOM KBaJIM(UKALIMOHHON pabOThI;

—  (U3UKO-XMMHYECKHE 3aKOHOMEPHOCTH TEXHOJIOTMUYECKUX IIPOLECCOB TMOJYyYESHUS
HAaHOMAaTEepPHAJIOB U HAHOCUCTEM MO IPO(UIIO BBITYCKHON KBaTHU(PUKAUOHHON pabOThI;

— KOMIUIEKC MEpONPUATUN N0 TEXHHUKE O€30MacHOCTH, OXpaHE OKpYXKarollel cpelbl,
OXpaHe TpyJa;

Ymemns:

—  OCYILECTBJISATH KOHTPOJIb CAMOCTOSITEIbHON HAYyYHO-HCCIIEA0BATEIbCKON paboThI;

— BBINOJHATH MOJATOTOBKY HAay4YHO-TEXHUYECKOW JOKYMEHTAlMH [UIsl IPOBEICHUS
HAy4YHBIX MCCIIEJJOBAaHUI U TEXHUYECKUX pa3paboToK;

— BBINOJHATH pacueThl, CBA3aHHbIE C pPa3pabOTKOW 3aJaHU Ui  OTIEIbHBIX
HCIIOJTHUTEIIEH.

Braoemy:

— CHCTEMOH IUIAHMPOBAHMSI M OpPraHMU3allMM HAay4YHO-HCCIEN0BATEIbCKUX B paMKax
U3y4aeMoi mporpaMMsbl OakajgaBpHara.

3 KpaTkoe coaep:kaHue NPAKTHKHU

[IpnoOpereHre 3HAHUI M HaBBIKOB [0 OpPraHU3alUU U YIPABICHHUIO OTACIbHBIMU
dTalaMy U MpOrpaMMaMHy MPOBEJIEHUS HAYYHbBIX UCCIETOBAaHUIN U TEXHUUECKUX pa3paboToK.

[ToarotoBka Marepuasa AJisi BIIOJHEHUSI BHITYCKHOM KBAIM(DPUKAIIMOHHON paObOTHI.

4 O0beM NpaKTUKH

O0beM npakTUKH
Buja yueOHo# padoThl Axax | Actp.
3E
4. 4.
OO0uiasi TPyA0eMKOCTh NPAKTHKH 9 324 243
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHS: - - -
CamocrosiTejibHAs padoTa 9 324 243
KoHnTakTHas camocrositenbHas pabota 9 0,4 0,3
CaMOCTOATETFHOE N3YUYCHUE PA3/IeTIOB MTPAKTUKHI 323,6 | 242,7
Bua konTpoJs: 3ader c onleHKOM

5.5 'ocyiapcTBeHHAsi UTOrOBasl ATTECTALMSA: BbINOJHEHNE M 3AIIUTA BbINYCKHOM
KBAJTU(PUKANMOHHOH PadOThI

1 IHeap rocysjapcTBeHHOH HWTOrOBOM AaTTECTALMU: BBINOJHEHUS M 3aIUHUThI
BBIIIYCKHON KBAJIM(PUKAUMOHHOW pPadOTBl — BBIABICHUE YPOBHA TEOPETUYECKOM U
MIPaKTUYECKON TIOJITOTOBJIEHHOCTH BBIITYCKHUKA By3a K BBIIIOJIHEHUIO TPO(ECCHOHAIBHBIX 33/1a4 U
coOTBeTCTBUS ero noarotoBku tpedosanusm ®I'OC BO no nHanpasienuto noarotoku 28.03.03
HanomarepuaJbl.

2 B pe3yabrare NpoOX0kKAeHHS TOCYJAPCTBEHHON HWTOrOBOM AaTTEeCTALUM:
BBINIOJIHEHHSI W 3alIUThl BBINYCKHOH KBaJM(PUKAUMOHHOM PpaldoTbl y CTydeHTa
nposepsiercss c(POPpMHPOBAHHHOCTL CJCAYIOIIMX KOMIETEHIHH, a TaKxKe CJIeAyIIMX
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3HAHM, YMEHUI M HABBIKOB, MIO3BOJISIIOIIMX OLEHUTh CTENeHb NOTOBHOCTH 00YYAKOIIUXCH
K JajbHelmei npopeccioHaIbHOMI 1eATeJIbHOCTH.

BoimyckHHK, OCBOMBIIMM IporpaMMmy OakanaBpuara, JOJDKEH 00JadaTh CIeIyHOIUMU
KOMIICTCHIIUAMMU:

VK-1.1; YK-1.2; VK-1.3; VK-2.1; VK-2.2; YK-3.1; VK-3.2; VK-3.3; YK-3.4; VK-3.5;
VK-4.1; VK-4.2; VK-4.3; VK-5.1; VK-5.2; YK-5.3; VK-6.1; VK-6.2; YK-6.3; YK-7.1; YK-7.2;
VK-7.3; VK-7.4; VK-8.1; VK-8.2; VK-8.3; YK-8.4; VK-8.5; VK-8.6; YK-8.7; YK-8.8; YK-8.9;
VYK-9.1; VK-9.2; VK-9.3; VK-10.1; YK-10.2; YK-10.3; OIIK-1.1; OIIK-1.2; OIIK-2.1; OIIK-
2.2; OIIK-2.3; OIIK-2.4; OIIK-2.5; OIIK-2.6; OIIK-3.1; OIIK-3.2; OIIK-3.3; OIIK-3.4; OIIK-
4.1; OIIK-4.2; OIIK-5.1; OIIK-5.2; OIIK-6.1; OIIK-6.2; OIIK-6.3; OIIK-7.1; OIIK-7.2; I1K-1.1;
[IK-1.2; TIK-1.3; TIK-2.1; [IK-2.2; T1K-2.3; TIK-3.1; I1K-3.2; T1K-3.3; TIK-4.1; [1K-4.2; I1K-4.3;
[IK-5.1; 11K-5.2; TIK-5.3

3uamo:

— TOPSIOK OpraHW3alliy, TUIAHUPOBAHUS W TIPOBEICHUS HAYYHO-HCCIICIOBATEIECKUX
paboT ¢ MCIIOIb30BaHUEM TTOCITIEIHUX HAYYHO-TEXHUYECKHUX TOCTHKECHHUI B JaHHOW 00JIacTH;

—  (pUBHKO-XMMHUYECKHE OCHOBBI IMOJYYCHUS W HUCCIEIOBAHUS CBONCTB HAHOCHCTEM H
HaHOMaTEePHUAJIOB;

— OCHOBHBIE TPeOOBAHMUS K TPEJICTABICHUIO PE3YIBTATOB MPOBEICHHOTO UCCIIETOBAHHS
B BUJIC HAYYHOTO OTYETa, CTAThH WM JOKJIA/Ia;

Ymemu:

—  CaMOCTOSITENILHO BBISIBIIATH NMEPCIEKTHBHBIC HANPABJICHUS HAYYHBIX HCCIICIOBaHUM,
00OCHOBBIBATh AKTYaJIbHOCTh, TEOPETHYECKYI0 M MPAKTHYECKYI0 3HAYUMOCTH IPOOIIEMEI,
MPOBOJIUTh  OKCIIEPHUMEHTAILHBIC HCCIICIOBAaHUS, AaHAIM3HPOBATH W  WHTEPIPETHPOBATH
MOJTyYCHHBIEC PEe3yJIbTATHI,

— OCYILECTBJIATh MOUCK, 0OpabOTKY M aHaJIU3 Hay4YHO-TEXHUYECKON HMHpopmanuu mno
TeMe BBIIOJIHIEMOH paboThI, B TOM YHCJIE C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHH;

— paboTaTh Ha COBPEMEHHBIX NMPHOOpaX, OPraHU30BBIBATH MIPOBEACHUE IKCIIEPHMEHTOB
Y VCTIBITAHUH, IPOBOJIUTH UX 00pabOTKYy M aHATM3UPOBATH PE3YIIbTATHI;

Braoemy:

— METOJOJIOTHE M METOJUKOM IPOBEIACHUS HAYYHBIX WCCICAOBAaHUM; HAaBBIKAMU
CaMOCTOSITENIbHON HaAyYHOM U HCCIIEA0BaTENbCKOM paboThI;

— HaBbIKaMHU pabOThl B KOJUIEKTHBE, IJIAHUPOBATh U OPraHU30BBIBATH KOJUIEKTHBHbIE
Hay4yHbIE MCCJIEIOBAHUSA; OBJAJEBATh COBPEMEHHBIMHU METOJAMHU HCCIEJOBAaHMUS M aHaIu3a
MIOCTABJIEHHBIX IIPOOJIEM;

— CIOCOOHOCTBIO pelIaTh IOCTABJIICHHBIE 3aJauyd, HCIOJb3ysl YMEHHS U HaBBIKU B
OpraHHu3alii HAy4HO-HCCIEA0BATEIbCKUX U TEXHOJIOTMUECKUX paboT.

3 Kpartkoe coaep:kaHHe rocyJlapcTBeHHOW MTOrOBOii aTrecTalliM: BbINOJHEHUS U
3alIMThI BBIIYCKHON KBAJUM(UKAIMOHHOH padoThl

l'ocynapctBeHHas uTOroBasi aTTeCTalMs: BbIIOJHEHHWE W 3allldTa BBITYCKHOU
KBATM(UKAIIMOHHOW PabOThI MPOXOIUT B 8 ceMecTpe Ha 0a3e 3HAHWI, YMEHHH M HaBBIKOB,
IIOJIY4YEHHBIX CTYIECHTAMHM IPU U3Y4YEHUHU NUCUMIUIMH HampasiaeHus 28.03.03 HanomarepuaJjbl
U IPOXOXKICHUSI TPAKTHUK.

l'ocynapctBeHHas uTOroBasi —aTTeCTallMsl: BbIIOJHEHHME W 3allldTa BbITYCKHOU
KBaJIN(DUKAIIMOHHOM pabOThI MPOBOIUTCS FOCYAAPCTBEHHOMN 3K3aMEHAIIMOHHON KOMHCCHEH.

Kontpons ypoBHS chHOpPMHUPOBAHHOCTH KOMIETEHIIMN OOy4aromuxcs, MPUOOPETEHHBIX
npu ocoeHun OOII, ocymecTBiaseTcss ImyTeM MPOBEACHUS  3allUThl  BBIIYCKHOMN
kBasinukanronHoi padotel (BKP) u npucBoenus kpanudukanuu «baxkaaaBpy.

4 OO0BbeM rocyIapcTBeHHONl WTOrOBOM AaTTeCTAlMM: BBINOJHEHHS M 3alIUThI
BbIIIYCKHOM KBAJTH(PUKANMOHHOM padoThbI (w1 apyroe  pacummMpeHue u3
cootBeTcTBYIOIIEr0o ®I'OC BO)
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[Iporpamma oTHocuTCS K o00s3aTeNbHON 4YacTH ydeOHOro IulaHa, K OJoky 3
«["ocymapcTBeHHAss HTOrOBasl aTTeCTalMs M PACCUNTAHA HA COCPEIOTOUYCHHOE MPOXOXKJICHHE B
8 cemectpe (4 xypc) oOyuenuss B ooveme 216 u (6 3ET). Ilporpamma mpenmnosaraer, 4ro
oOydJaromuecs: UIMEIOT TEOPETUYECKYI0 M MPAKTUYECKYIO TOJArOTOBKY B OOJIACTH XUMHUYECKOH

TEXHOJIOTHUHM HAHOMATCPHAJIOB.

. B 3auerHbIx B akanem.
Buner yue6HOM paboOThI
eAMHUTIAX gacax
Oo6mas Tpynoemkoctb 'HA 1o yue6HOMY mi1any 6 216
KonrTakTHas padora (KP): - -
CamocrositesbHas padora (CP): 6 216
KonTtakTHas pabota — uToroBasi aTTecTanus 0,019 0,67
Brinonnenue, nHanucanue u opopmiienue BKP 5,981 215,33
Bujx koHTpoJs: 3amuTta BKP
Bib! yueGHoi paoTs! B 3agetHpix | B actpoHoM.
eAMHUTIAX gacax
Oo6mas Tpynoemkoctb 'HA 1o yue6HOMY miiany 6 162
KonrTaktHas padora (KP): - -
CamocrositesbHas padora (CP): 6 162
KonTtakTHas pabota — uToroBast aTTecTanus 0,019 0,5
Brinonnenue, Hanucanue u opopmiienue BKP 5,981 161,5
Bujx koHTpoJs: 3amuTta BKP

5.6 ®akyabTaTUBBI

AHHOTANUA pado4yeil NPOrpaMmMbl AUCUUIIMHbBI
«['paxknanckasi 3alUTA B YPe3BbIYAMHBIX CUTYALMSAX»

1 Heab AMCHUNIMHBI — TOATOTOBUTH CTYACHTA K OCMBICICHHBIM IPAKTUYECKUM
JNEUCTBUSIM TI0 OOECIEYeHUI0 CBOEH O€30MacHOCTH W 3allUThl B YCIOBHUSX BO3HHUKHOBEHHS
YpE3BBIYAITHON CUTYAI[UU IPUPOTHOTO, TEXHOTEHHOTO M BOGHHOTO XapakTepa.

2 B pe3yJsbrare U3y4eHHs] AMCHUILIMHBI 00YYAKOIIMIACH T0JI5KEeH:

Obnadams CIeNyONUMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX TIOCTHKEHUS:

VK-8.1; VK-8.3; VK-8.5; VK-8.7; IIK-5.1; IIK-5.2; [IK-5.3

3nams:

- XapaKTepUCTUKU TPUPOJHBIX OEICTBHI, TEXHOTCHHBIX aBapuii W KaracTpod Ha
paauanmoHHO, XUMUYECKH U OMOJIOTUUECKH OIMACHBIX 00BEKTaX, MOPAKAIIIKE (PaKTOPBI IPYTUX
OMAaCcHOCTEI;

- OCHOBBI BO3JICUCTBHS OMACHBIX (PaKTOPOB UPE3BBHIYANHBIX CHUTYAIlMid Ha YEJIOBEKa M
MIPUPOIHYIO CPENy, JOMYCTUMBIE TIPEIETbHBIE KPUTEPHUH HETATUBHOTO BO3/ICHCTBHSI;

- Mepbl 0€30MacHOrO MOBEIEHUS IpU NpedblBaHWKM B paloHAaX (30Hax) IOXKapoB,
PaIMOaKTUBHOTO, XUMUYECKOTO U OMOJIOTMYECKOTO 3arpsi3HCHHUS;

- CIocoObl U CPENCTBA 3alIUTHI YEJIIOBEKA OT BO3JCUCTBHUS MOPAXKAOMIUX (aKTOPOB
YpE3BBIYAHBIX CUTYAIMH MPUPOJHOTO, TEXHOTEHHOTO U BOGHHOTO XapaKTepa.

Ymemo:

- HCTOJB30BaTh CPEACTBA 3aAlIUTHl OPraHOB [BIXaHUS W KOXKH, MEIUIMHCKHUE IS
CaMO3aIUTHI M OKa3aHUSI TIOMOIIIH JAPYTUM JIFOJISIM;
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- NPUMEHSTh MEPBUYHBIE CPEACTBA MOXKAPOTYLIEHUS MJIs JIOKAJIU3alUMUd M TYLIEHUs
10’Kapa, BOSHUKIIIETO B ayuTopuu (JlabopaTopun);

- OKa3bIBaTh ceO€ U JAPYruM NOCTPaJaBIIUM MEAULIUHCKYIO MOMOIIb C UCIOJIb30BAaHUEM
Ta0eNbHBIX U NOJPYYHBIX METUIIUHCKUX CPENICTB.

Braoemy:

- nmpuéMaMM MPOBEACHUS YAaCTUYHON caHUTapHOW OOpaOOTKM MpHU BBIXOJE U3 pailoHa
(30HBI) paIMOAKTUBHOTO, XUMHUYECKOTO 1 OMOJIOTHYECKOTO 3arpsi3HEHUs (3apaskeHus);

- croco0aMu ¥ TEXHOJIOTUSIMU 3aIIUThl B UPE3BbIYANHBIX CUTYaLIUSX.

3. Kpartkoe cogep:xaHue JUCUMILIHHbI.

Pazoen 1. Onacnocmu npupoonoco xapakmepa.

CruxuiiHble OelCTBUA, SIBICHUS NPUPOJIbl Pa3pYLIMTEIbHON CHIIBI - 3eMJIETPACEHUS,
HABOJHEHHUSI, CEJIeBble NOTOKHU, OMOJ3HU, CHEXHbIE 3aHOCHI, U3BEPIKEHUE BYJIKAaHOB, OOBaJbl,
3acyXu, yparasbl, Oypu, HOKapsbl.

Pazoen 2. Onacnocmu mexnozennozo xapakmepa.

ABapun u KatacTpodbl Ha pPAJUALUOHHO ONACHOM OOBEKTE, XUMUYECKH ONAcCHOM
oObekTe, OMONOrMYECKM ONAacHOM OOBEKTe; Ha  TpaHcrnopre  (HKeJIe3HOJO0POKHOM,
aBTOMOOWJIBHOM, pE€YHOM, aBUALIMOHHOM ); Ha TUAPOCOOPYKEHUAX; HA KOMMYHAJIbHBIX CHCTEMAaxX
KU3HE0OeCIIeUeHHUS.

Pazoen 3. Onacnocmu 6oennoco xapaxkmepa.

[Ipumenenne  OpyXHUS ~ MaccoBOrO  MOpake€HUs  (SJEpPHOrO,  XUMHUYECKOTIO,
OMOJIOTMYECKOr0), OOBIUHBIX CPEACTB C 3a)KUraTEIbHBIM HANOJHEHHEM, HOBBIX BHUJIOB OPYXKUS.
30HBI 3apak€HUs OT CPEJCTB MOpPaKEHHs] M MX BO3JCHCTBUE HA HACEJICHHE M OKPYKAIOLIYIO
MPUPOJIHYIO CPELY.

Pa3zoen 4. Ilosxcapnas 6ezonacnocme.

[loxxapnass omacHocth. [loxaphas oxpana. Knaccudukanus moxapoB M0XKapoB B
3naHusAX M nomerneHusx. Crtaauu pa3BUTHs NOXapoB. Jlokamuszamus M TYIIEHHE I[OXKapoB.
[lepBuunble cpeactBa noxkaporymeHus (oruerymurenu OII -8, OV-2, OBII-5, BHyTpeHHUI
MOKAapHBIM  BOJONPOBOJA) M IMpaBWia IMOJIb30BaHHWA UMH. ABTOMAaTHYECKHE CHUCTEMbI
MO’KAPOTYILIEHUSI — MPHUHKJIEpHbIE M JApeHuepHble. OrHeTyliamue BelecTBa — BOJA, IEHBI,
HEroprovue rasbl 1 pa30aBUTENN, HOPOLIKOBBIE COCTABbI, TAJIOT€H3aMELICHHbIE YIIIEBOJOPO/IBI.

Pazoen 5. Komnnexc meponpusmuii 2paxcoOanckol 3aujumul HaceaeHus.

- OnoBemenrie 1 nHPOpMUpOBaHUE HaceleHHs 00 omacHocTu. [IpuHATHE HaceleHuem
curHajgoB omnoBeueHus («Baumanue Bcem!», «Bosaymnas TpeBoray, «PaauannoHHas
OMAaCHOCTBbY, «XHUMHUUYEcKas TpeBora», «OT00il OMacHOCTH») U HOPANOK JEHCTBUSI IO HUM.
DOBakyanusi HaceleHMsI U3 30HbI omacHOCTH. CrocoObl 3BaKkyallMiM OKCTpEHHas HSBaKyallus
CTYACHTOB U3 ayAUTOPHUH IIPH BOSHUKHOBEHHHU I0Kapa.

- CpencrBa uHAMBUyAIbHOU 3amMThl opranoB aeixanus (I'TI-7, I'TI-9, P-2, V-2K, PIIA-
1, PIIT-67M, PV-60M, «®enukc», I'/I3K, AT, AIIT-3, I[13Y-K, UI1-4M, UII-5, UII-6, KUII-
8), koxu (JI-1, O3K) uenoBexa. MeauimHCKIe CpECTBA 3AIIKTHI .

- CpencrBa KOJUIEKTUBHOM 3auiuThl HaceneHus. Ha3HaueHue, 3aluTHBIE CBOWCTBA
yoexun.  I[IportuBopamuanuonnsie ykpbiTus (IIPY, mnoazemnble mnemexogHble NEpEXO.ibl,
3ariayOJieHHblE CTaHIMM METPOIOJUTEHA), TMPOCTEHIINEe YKPBITUS (TpaHLIEH, OKOIIbI,
nepexpbIThie 1ienn). [IpaBuna 3ansaTus yoexua.

Pazoen 6. Oxazanue nepsoui nomowu.

Oxka3zaHue T1epBOMl MMOMOLIM TpPU OXKOTax, paHEHUsX, 3apaxeHusax. [IposeneHue
YaCTUYHOM caHUTapHON 0OpabOTKH KOXHBIX IIOKPOBOB 4YEJIOBEKAa IIPU BBIXOAE W3 30H
PaZvo0aKTUBHOI0, XUMUYECKOTO U OMOJIOTHYECKOTO 3apaxKeHUs (3arpsi3HEHNUs), U3 30H M0KAPOB.

Pa3zoen 7. Jlukeuoayus nocieocmauii upe3euluatino Cumyayuu.

ABapuiiHO-criacaTeNibHble pad0Thl. DKCTPEHHAs IBaKyallus U3 ayIuTopuu (JlabopaTopum)
B YCJIOBHSIX MOKapa, paAuallMOHHOTO, XUMUYECKOTr0, OMOJIOTHYECKOTO 3arps3HEHHS] TEPPUTOPUU
C HWCHoJib30BaHMeM mpocTeimmx cpenctB 3amuthl («Denuke», 3K, nmporuBoraza I'TI-7 ¢
JIIT-3).
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4. O0beM yueOHOMH THCUMIIHHBI

. O0beM IMCUHMIIHHBI
Bua yueOHo# padoThl 3E AKaL 4 Actp. 1
O01mas Tpya10eMKOCTb JUCHHUIIJIMHbI 1 36 27
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA 0,44 16 12
Jlexinm 0,44 16 12
[IpakTHueckue 3aHATHS - - -
JlaGoparopubie pabOThI - - -
CamocrosiTejibHas paboTa 0,56 20 15
CaMOCTOSATENbHOE N3YUYEHHUE PA3/IEeTI0B JUCHUIIIMHbI 19,8 14,85
0,56
KonrtakTHas camocrositenbHas paboTa 0,2 0,15
Buja nToroBoro KOHTpoJIs: 3a4yer

AHHOTanusA padoyeil NPOrpaMmMsbl JUCHUILIMHBI
«IlepeBo HAYYHO-TEXHHYECKOM JIUTEPATyPbD)

1. leab AuCHUIIMHBI — IIpHOOpeTeHne 00yJyarmuMucs 001Iel, KOMMYHUKaTUBHON U
npodeCCHOHATBHON KOMIIETCHIIUM, YPOBEHb KOTOPBIX Ha OTICIBHBIX JTamax S3bIKOBOM
MOATOTOBKH TI03BOJISIET BBIMOJIHATH Pa3IMUHbIE BUJBI MPO(PECCHOHAIBHO OPUEHTHPOBAHHOTO
IIepeBoJia B IPONU3BOACTBEHHON Y HAYYHOU JIEATEIBbHOCTH.

2. B pesyabTaTe H3y4eHHUs JMCUMILIMHBI 00y4aroMiiCs J0JI5KeH:

Obnadams CIETYIONUMA KOMIIETECHIIUSMA U HHIUKATOPaMHU UX TOCTHKCHUS.

YK-1.1

3nams:

— OCHOBHBIE CITIOCOOBI JOCTUKEHHSI SKBUBAJIEHTHOCTH B IIEPEBOJIE;

— OCHOBHBIE IIPUEMBI IIEPEBOJIA;

— SI3bIKOBYIO HOPMY M OCHOBHBIE (DYHKIIMH SI3bIKA KaK CUCTEMBI;

— JOCTaTOYHOE JUI1 BBINOJHEHUS [E€PEeBOJa KOJHWYECTBO JIEKCUYECKHX E€IUHUILL,
(G pa3eos0OTU3MOB, B TOM YHUCJIE€ COLIMATIBHBIX TEPMUHOB U JIMHTBOCTPAHOBEUECKUX PEaIHii;

ymemy:

— IPUMEHATH OCHOBHBIE IIPUEMBI IIEPEBOJIA;

— OCYIIECTBJIATb IUCbMEHHBIH MEpeBoJ C COOJIIOACHUEM HOPM JIEKCUYECKOM
SKBUBAJIEHTHOCTH, COOIIOIEHUEM I'PAMMATUYECKIX, CHHTAKCUYECKUX U CTHJINCTUYECKUX HOPM;

— 0(hopMIIATH TEKCT IIEPEBOJAa B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

— OCYILECTBJIATh IMEPEBOJl C COOJIIOACHUEM HOPM JIEKCUYECKON SKBUBAJIEHTHOCTH,
cOOJII0ICHUEM I'PAMMATUYECKUX, CUHTAKCUYECKUX M CTUJIMCTHUECKHUX HOPM TEKCTa NepeBoja U
TEMIIOPAIbHBIX XaPAKTEPUCTUK UCXOJHOTO TEKCTA;

enademsn.:

— METOAMKOM MpeInepeBOJYECKOro aHalu3a TEeKCTa, CHOCOOCTBYIOLIEH TOYHOMY
BOCIIPUSATHIO HCXOJHOTO BBICKA3bIBAHMS;

— METOJIMKOM TOJrOTOBKM K BBINIOJIHEHUIO MEPEBOJIa, BKIOYas MOUCK MH(oOpManuu B
CIIPaBOYHOM, CIIEHUAIIHOM JINTEpAType U KOMIIbIOTEPHBIX CETSX;

— OCHOBaMHM CHUCTEMBI COKpAIlEHHOW II€PEBOJYECKOW 3alUCH IIPU  BBINOJHEHUH
IIEpeEBOJA;

— OCHOBHOU MHOSI3BIYHOM TEPMHHOJIOTHEN CIIELIMAIBHOCTH;

— OCHOBaMU pedepupoBaHus U aHHOTUPOBAHUS JIUTEPATYPHI MO CHEIUAIBHOCTH.

3. Kpartkoe cogep:xanue IUCHHMILTAHBI

Pasznen 1. OcHOBHBIE JIEKCHYECKHE M CTHIMCTHYECKHE 3AKOHOMEPHOCTH IepeBoja
HAYYHO-TEXHUYECKOM JIUTEPATYPhbI

1.1 Jlekcuueckue 3aKOHOMEPHOCTH HAy4YHO-TEXHUYECKOro rnepeBoja. CMbICIOBON
aHaJIU3 HAy4YHO-TEXHUYECKOTO TeKcTa U ero cerMeHTanus. CTuiaMcThuyeckue OcCOOEHHOCTU
Hay4YHO-TEXHUYECKUX TEKCTOB. [IpeomoneHue TpyaHOCTEH, CBSA3aHHBIX C PACXOXKICHHEM
CUHTAaKCHUYECKUX CTPYKTYpP HHOCTPAHHOT'O U PYCCKOTO TEXHUYECKHUX TEKCTOB.
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1.2 CpaBHEHHE TOPSIKA CJIIOB B aHTJIMMCKOM M PYCCKOM TMpeiokeHusx. [lepeBoa cios,
yCTaHOBJIEHUE 3HadyeHus ciioBa. llepeBoa cBOOOIHBIX U (hpa3eoIOTHYECKUX CIOBOCOYETAHUU.
[lepeBo/1 3aroJIOBKOB TEKCTOB U CTaTeH

1.3 Coxpamenusi. OcoOeHHOCTH WX TepeBoja. Pa3BuTre HaBBIKOB MepeBOa Ha MPUMEpE
TEKCTOB M0 TeMe «XuMuueckas jgadoparopus» «M3mepeHus B XUMHI.

1.4. Jlexcuueckue TpaHCPOpMaIMK TPU TEPEBOJE TEKCTOB IO TEMAaTHKE XUMHUHU U
XUMHUYECKON TEXHOJIOTHUH.

Pa3nes 2. OcHOBHBIe TpaMMaTHYeCKHe 0CO0EHHOCTH NepeBo/ia.

2.1. Ocobennoctu nepeBoia mpemioxkeHuit Bo Bpemenax Indefinite, Continuous., Perfect,
Perfect Continuous Ha mpuMepe MmepeBoja TEKCTOB IO TEMAaTUKE XHUMHUYECKOW TEXHOJIOTHH
[IepeBox NpUAATOYHBIX IPEIIOKEHHI.

2.2. Meronpl U npHeMBl NEPEBOJA CTPAAATEIBHOIO 3ajlora HAa NPHUMEpPE IepeBoJa
TEeKCTOB 10 TeMe "TexHonoruu Oymymero".

2.3. Tumsl yCIOBHBIX IPEUIOKEHHH, MpaBuia U ocoO0eHHOCTU X mepeBoja. [IpakTuka
[epeBO/ia YCIOBHBIX IPEUIOKEHUI Ha MpUMEpax TEKCTOB IO PAa3IMYHBIM pa3jieiaM XUMUU U
XUMHUYECKON TEXHOJIOTHH.

2.4. MonanbHble IJ1arojbsl 1 0COOEHHOCTH MX INEpeBOJia Ha IMpUMeEpe IepeBoja TEKCTOB
«Texnonorus», «IpomseiluieHHOE 000pYI0BaHUE

Paznen 3. Oco6eHHOCTH NepeBO/Ia NMPeAJI0KeHHid ¢ HeJJMYHbIMH (DOpMAaMHU TJIaroja

3.1 Uudpunutus (HeonpeneneHHas ¢popma riaroia). Posib MHGUHUTHBA B MPEASIOKEHUN
Y BapUaHTHl IIepeBOJa Ha pycckui sa3blK. [Ipuyactus m repynauil. BapuanTel nepeBona Ha
PYCCKHU SA3BIK.

3.2 HWubunutuBHpie 000poThl. OOOPOT aAoNOJHEHHE C HHPUHUTHBOM. OO60pOT
nojJiexainiee ¢ MHQUHUTUBOM. Pa3nuuHble BapuaHThI IEPEBO/IA.

3.3 IlepeBoa mpuyacTHBIX 00OPOTOB. AOCOIIOTHBIM NMPUYACTHBIM O00OPOT U BapUaHThHI
nepeBojia. PazBuTue HaBBIKOB NepeBo/ia B chepe XUMUU U XUMUYECKON TEXHOJIOTHH.

Paznen 4. OcobenHocTH pepepaTHBHOIO NEepeBoOIa

4.1. Anroput™m mnpeanepeBoaYecKoil paboThl € HAYYHO-TEXHHMUYECKUM TEKCTOM IO
XUMHKO-TEXHOJIOTHYECKON TeMaTHKE.

4.2. AusroputMm cocTaBieHHs pedepaTa MO XUMUKO-TEXHOJIOTHYECKOW TEMAaTHUKE
(aHHOTAIMN)

4.3. AnroputMm paboThl MO pedepaTUBHOMY MEPEBOAY MO XUMHKO-TEXHOJOTHYECKOM
TEMaTHUKE.

4. O0beM yueOHOMH THCHUIIHHBI

Cemectp
Bcero 4
Bu yue6HO# paGoTHI 3 cemecTp ceMecTp
3E Axan. 4. 3E Alflaﬂ' 3E Alflaﬂ'
Obmast TpyRoEMIKOCTS 4,0 1440 | 20 | 720 | 20 | 720
TUACIHUATLINHBI
Konraxruas padora - 1,8 644 | 09 | 320 | 09 | 320
ay/IMTOPHbIE 3aHATHUS:
[Ipaktuueckue 3ausarus (113) 1,8 64,0 0,9 32,0 0,9 32,0
CamocrosiTesibHas paboTa 2,2 80,0 1,1 40,0 1,1 40,0
KonTakTHast caMocTosTEeNbHAS 0’ 4 0’ 2 0’ 2
paborta
C 2,2 1,1 1,1
aMOCTOSITEIPHOE U3yUCHHE 79.6 398 398
pasaciioB AVMCHUILIMHBI
Buabl koHTpOJIA:
Buo xonmpons uz YII 3auyer 3auer
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Cemectp
Bcero 3 1
Bun yuebnoit paboTsl cemectp cemectp
3E Actp.u. | 3E AfITp' 3E AfITp'

OO61ast TpyA0€MKOCTh 4 108 ) 54,0 ) 54
JVCITUTUTAHBI
KonrakTHas pabora — 1.8 48,3 0,9 24 0,9 24
ay/IMTOPHBIE 3aHATHUS:
[Ipaktuueckue 3ausarus (113) 1,8 48 0,9 24 0,9 24
CamocrosiTesibHas paboTa 2,2 60,0 1,1 30,0 1,1 30,0
KoHTakTHas caMOCTOsITeIIbHAS 0.3 0.15 0.15
paborta
C 2,2 1,1 1,1

aMOCTOSITEIIPHOE U3yUCHHE 597 29.85 29.85
pa3IeiioB TUCIUILTAHBI
Buabl koHTpOJIA:
Buo xonmpons uz YII 3auyer 3auer

* JOKYMEHT ITOAIIMCAH
[ HEKBAJIU®ULIMPOBAHHOM
SIEKTPOHHOU TTOANMCEIO

@

Branenen: ®unatos C
H.o. mpopexropa:Ciryx6a mpopekTopa 1o yuaeGHoM

eit Huxonaesuu

pabote

Heiicteurenes: ¢ 26.03.2021 no 26.03.2022
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