5 AHHOTAIIUA PABOYUX ITPOI'PAMM JUCHUIIJIMH, MIPAKTUK U T'HA
5.1 IucuunjnHbl 00513aTeIbHON YacTH

AHHOTaUA padoyeil MPOrpaMMbl JUCHHIJIMHBI
«HOCTpaHHBIN A3BIK»

1. Heap aAuMCHUMIVIMHBI — TpHOOpeTeHHE OOydarouMucs oO0meld, KOMMYHUKATUBHOW U
npoecCHOHANbHOM KOMIIETEHINM, YpOBEHb KOTOPBIX Ha OTHENbHBIX JTamax S3bIKOBOW MOATOTOBKU
MO3BOJIIET UCMOJIb30BaTh MHOCTPAHHBIN A3BIK MPAKTUYECKH KaK B MPoQeccHOHAIbHOMN (IIPOU3BOJICTBEHHOM
Y HAyYHOW) IeATEIHHOCTH, TaK U [ 1eliei camooOpa3oBaHUsl.

2. B pe3yabTraTe u3ydyeHUus JUCHHUILIHHBI 00yYAIOIIUIICA T0JIKEH:

Ob6nadamye CleAyOMUMI KOMIIETEHIIMSAMU ¥ UHIUKATOPAMH UX JTOCTHUKECHUS.

VK-4.1; YK-4.2; YK-4.3; YK-4.4; YK-4.5; YK-4.6; YK-4.7; YK-4.8; YK-4.9.

3nams:

- OCHOBHBIE CIOCOOBI COYETAEMOCTH JIEKCMUECKHUX EIWHHUI[ U OCHOBHBIE CIOBOOOpa30OBaTENbHBIC
MOJIENH;

- PYCCKHE SKBUBAJIECHTHl OCHOBHBIX CJIOB M BBIPDAKEHHM PEUYM B IMPOLECCE MEKIMYHOCTHOIO M
MEXKYJIBTYPHOTO B3aUMOICHCTBUS;

- OCHOBHBIE MPUEMBI U METOJIbI peepUPOBAHUS U AHHOTHUPOBAHHUSI TIUTEPATYPHI;

- MACCUBHYIO M aKTHBHYIO JEKCHKY, B TOM YHCII€ OOLICHAyYHYIO M CIIEHUAIbHYIO TEPMHHOJIOTHUIO,
HEOOXOIUMYIO JUIsl paOOThI HaJ] TUTIOBBIMU TEKCTaMU;

- IpUEMBI padOThI C OPUTUHAILHON JINTEPATYpPOi HA MHOCTPAHHOM SI3bIKE.

Ymems:

- paboTaTh C OPUTHHAIBHOM JTUTEPATYpO HA MHOCTPAHHOM SI3BIKE;

- paboTath cO cloBapeM;

- BECTM MEPENUCKY Ha M3y4aeMOM S3BIKE C LEJIbI0 MEXINYHOCTHOTO U MEXKKYIBTYPHOTO
B3aUMOJCHCTBUS;

- BECTH pEYEBYIO JAEATEIbHOCTh NPUMEHHTEIbHO K cdepe ObITOBOW U MpodecCHOHATbHON
KOMMYHUKAaIUH.

Braoemy:

- UHOCTPAHHBIM SI3bIKOM Ha YPOBHE MEXJIMYHOCTHOTO M MEXKYJIbTYpPHOTO OOILEHUS, HABBIKAMU U
YMEHUSIMH pEUEBOM  JEATEIBHOCTH MNPUMEHHUTEIbHO K cdepe OBITOBOI M mpodeccnoHaabHOM
KOMMYHHKAIH, OCHOBAMHU MyOIMYHON peyn;

- OCHOBaMH pedeprupoBaHMs U aHHOTUPOBAHUS JINTEPATYPhl HA U3y4aeMOM HHOCTPAHHOM SI3BIKE.

3. Kpartkoe coaep:xanue TUCHMILIHHBI

Pa3znen 1. I'pammatnueckue u JIEKCUUECKHUE TPYAHOCTH U3y4aeMOro s3bIKa.

1.1 CopspkeHre ¥ M3MEHEHHE TJIaroja-cBs3Kd B (popMax HACTOSIIEro BpeMeHU. BupoBpeMeHHbIE
¢opmbl  rnaronoB. OOpa3oBanue (GOpPM MPOCTHIX, NPOJOJIKEHHBIX, MEpP(PEKTHbIX | mnepdeKTHO-
MPOJOHKEHHBIX BPEMEH TIiarosia. BompocurtenbHble MpeUIokKeHHs] B pa3luyHbIX BpemeHax. OOpa3oBaHue
OTPHUIATENBHBIX (HOPM TJIaroja B pa3IuYHbIX BpEMEHaX.

1.3 OGpa3oBaHue NPOCTHIX, MPOAOKEHHBIX, TMEpPPEKTHbBIX BPEMEH TIJaroybHbIX GOpM H
yrnotpebnenne ¢opM crpamarenpHoro 3ainora.l.4. BumoBpemennbie ¢opMbl TharonoB. OOpa3oBaHue
IPOCTHIX, MPOJOJIKEHHbIX, NEPPEKTHBIX U Nep(HEeKTHO-IPOAOIKEHHBIX BpeMeH. BompocurenbHbie
NpeUIOKEHUST B pa3NUYHbIX BpemeHax. OOpa3zoBaHUE OTpHUILIATENBHBIX (OpPM TIiIarojia B Pa3IUYHBIX
BpEMEHax.

1.4 Tlpuuactus. [Ipuuactus HacTosmIero U npoeamero BpeMmenu. [lepdextasie popmbl mpuyacTHs.
MecTo npuyacTuii B peayioxKeHuU. AOCOTIOTHBIN TPUYACTHBINA 000POT.

1.5 Undunutu. @opmbl uHpuHUTHBA. [IpomomkeHHbd W nephekTHbIH UHPUHUTUB. DyHKIHH
nHpuHUTHBA B mpeaiokennn. OO6pa3oBanue u ynoTpedieHue HWHOUHUTHBHBIX O0OOPOTOB THIIA «CIIOKHOE
HOJJIEKALIEEN U «CIOKHOE JJOTIOTTHEHHUEY.

1.6 Monanbsabie riaroisl. CTpykTypa npemioxenus. [IpuHmmnsl cioBoodpazoBanus. CokpamieHus
(ab6peBuarypsl). O603HaueHue natbl [IpaBuia YTeHUS XMMHUYECKHX 3JEMEHTOB, 0003HAaYeHUH U Gopmyl
HEOPraHWYECKUX COCIMHEHUW W YpaBHEHUU XMMHUYECKUX peakiuil. [IpaBuia 4teHus €IUHHI] U3MEPEHMUS.
[IpaBuna ureHUs HAUMEHOBAHUI OCHOBHBIX OPIraHUYECKUX COCIMHEHUM.
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Pa3nen 2. PazBuTre HaBBIKOB UTEHUS] TEMATUYECKUX TEKCTOB.

2.1 YreHne TEKCTOB MO TEMaM:

2.1.1. BBenenue B CrieMaIbHOCTh

2.1.2. JI.1. Menaeneen

2.1.3. PXTY um. JI.11. MenneneeBa

2.1.4. Hayka u Hay4YHbI€ METO/bI, HAYYHBIE CTATbU

2.1.5. CoBpeMeHHbIE HHKEHEPHBIE TEXHOJIOTUN

2.1.6. XumMuyeckoe npeanpusiTue

2.1.7. Xwumunueckas naboparopusi. TexHuka Oe3omacHOocTH B Jaboparopuu. M3mepenus B
XUMHUYECKOH J1abopaTopuu

2.1.8. Xumus Oymaymero.

2.1.9. buorexHonorus @apManeBTUYECKUE IPOU3BOCTBA.

2.1.10. 3enenas xumusi. [IpoOeMbl SKOJIOTHH.

2.2 Tlonsatue o Buupax 4ureHus. lIpocmoTpoBoe uTeHHME Ha NpuMeEpax TEKCTOB O xumuu, [[U.
Mengeneee, PXTY um, /.. Menaeneena.

AKTHUBHU3a1Us JTIEKCUKU IIPOUYUTAHHBIX TEKCTOB.

2.3 Uzyuaromiee yTeHNE HAyYHBIX U HAYYHO-TIOMYJISIPHBIX TEKCTOB 10 BHIOPAHHOM CIIEIIMAIBHOCTH Ha
npuMmepe TekcToB: «Hayka ¥ HayuHble MeETOAbD», «XUMHUYECKOE Mpeanpusatue», «CoBpeMEHHbIE
WHXKEHEPHBIE TEXHOJIOTUM», «Xumuueckas saboparopusa. TexHuka Oe3omacHOCTH B J1aOOpaTOPHH.
W3mepenuss B xuMuueckodl maboparopum», «Xumus Oynymero. CoBpeMEHHblE TEHICHIMH pa3BUTHS
Haykn», «buorexnosnorus. dapmaneBTHUECKHE TPOU3BOJICTBAY, «3eneHast XuMus. [IpobieMbl 3KOIOrHm».

Jlekcuueckue OCOOEGHHOCTH TEKCTOB HAyYHO-TEXHHUYECKOW HAIMpPaBICHHOCTH. TEpMUHOJIOTHS
Hay4YHO-TEXHUYECKOM JINTEpaTyphbl HA U3y4aeMOM S3bIKE.

Pasnen 3. IlpakTuka ycTHON peun

3.1 IIpakTrka yCTHOM pedH Mo TEMaM:

3.1.1. «I'oBopuM o cebe, 0 cBoeit Oynymieit npodeccun»,

3.1.2. «Moii yHHUBEPCUTETY,

3.1.3. «YHUBEPCUTETCKUN KAMITYC)

3.1.4. «At the bank»

3.1.5. «Applying for a job» u T.1.

3.2 MoHonoru4eckas pedb 1o TeMe «o cede u o Oynymieit mpodeccumny. Jlekcnueckrne 0COOEHHOCTH
MOHOJIOTHYECKOHN PEYH.

3.3 PeueBoii ATHUKET TOBCEIHEBHOrO OOIIEHWS (3HAKOMCTBO, MPEACTABICHHE, YCTAHOBJICHHE U
noJ/iep)KaHue KOHTaKTa, 3ampoc W cooOmieHune uHpopmanuu, MmoOyXAeHHEe K JEHCTBHIO, BBIpaKEHHUE
POChOBI, COTTacHs).

OcoOeHHOCTH IUATOTMYECKON pedr MO MPOIIEHHBIM TEMaM.

Pasnen 4. OcoGeHHOCTH A3BIKA CIEUAIBHOCTH

I'pammaTHUECKHE TPYJHOCTH S3bIKA CIELIUAIBHOCTH:

4.1. I'paMMaTH4eCKHE U JIEKCHYECKUE TPYAHOCTH A3bIKA CIIEIUATBHOCTH:

Paznuunble BapuaHThI IepeBoia MPUYACTU HA PYCCKUH s3bIK. [IpruacTHBIE 000OPOTHI U MPUEMBI UX
MepeBO/Ia HA PYCCKUU A3BIK.

4.2. CocnaratenbHoe HakjaoHeHHE. POpMBI COCIAraTeJIbHOIO HAKJIOHEHHS B M3y4aeMOM SI3BIKE.
MopanbHble TJIAarojibl U MX HCIOJIB30BAHWE B MPEMJIOKEHUSX B COCIAraTeIbHOM HAKJIOHEHHH. THIIbI
YCIIOBHBIX MPEUI0KEHUNA. BapuaHThl epeBojia NpeioKeHUH B COCIaraTeIbHOM HAKJIOHEHUH U YCIOBHBIX
npemtoxeHuit. [lopsmok cioB B mpeaiokeHun. IMpaTHIECKUe KOHCTPYKIIHH.

4.3. Uzyuenue mpaBuil mepeBoja pa3iuyHbIX (opM MHPUHUTHBA U UHPUHUTUBHBIX 00OPOTOB Ha
PYCCKUH A3BIK.

4.4 N3yyaroliiee YTeHUE TEKCTOB 110 TEMATHKE:

1) «JIaGopaTopus»

2) «M3MepeHus: B XUMUYECKOH 1abopaTopum».

Crunuctrueckne OCOOCHHOCTH CIENMATIbHONW HAyYHO-TEXHHYECKOW JuTepaTyphl. OpraHuzamus
paboThl co crenuanbHbIMU cioBapsMu. [loHaTue o pedepupoBaHMM M AHHOTHPOBAHUU TEKCTOB II0
cnenuanbHocTH. Ilonck HOBOW HHpOpManMU npu paboTe ¢ TEKCTaMU W3 MEPUOAMYECKUX H3JIaHUU U
MOHOTpaduii, THCTPYKIUH, TPOCIIEKTOB U CIIPABOYHOM JTUTEPATYpHI IO pacCMaTpUBAEMOI TEMaTHKE.
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4. O0beM y4eOHOM JUCHHIINHBI

Cemectp Cemectp
Bcero 1 ) 3 1
Bz yue6Hoit paboTsI . ceM§CTp ceM§CTp CeMAeCTp CeMAeCTp
gp |AKa | pp | AKAL | gp | AKAL | ap | AKAL | ap | AKaIL
u, q, u, q, q,
Obwast TPYI0EMKOCTL | g | 3540 1 20 | 72,0 | 2,0 | 72,0 | 2,0 | 72,0 | 3.0 | 108,0
JHCIHILTHHBI
Konraxrnas padora — | 3 ¢\ 159 | 09 | 320 |09 | 32,0 |09 32,0 | 0,9 32,0
AyAUTOPHBIE 3AHATHS:
%’;‘;‘T“"ecmem’m" 3,6 128009 | 320 |09 | 320 |09/ 320 [09] 32,0
Camocrosirenbuas 44 | 160 | 1,1 | 40 | 1,1 | 40 |1,1| 40 |1,1| 40,0
padora
KonTakTHas 0.6 0.2 0.2 0.2
caMOCTOSTeNIbHAs paboTa
CaMOCTOATENbHOE 4.4 1,1 1,1 1,1 1,1
M3y4YEHUE Pa3/IesioB 159.4 39,8 39,8 39,8 40,0
JUCIUIIHHBI
Buabl koHTpOJIA:
Bua kourpous u3 YII + + +
IK3aMeH 1,0 | 36,0 - - - - - - 1,0 | 36,0
KonraktHas pabota -—
MIPOMEKYTOUHAS 0,4 - - - 0,4
aTTecTanus 1,0 ) ) ) 1,0
[ToaroroBka k 3K3ameHy. 35,6 - - - 35,6
Bun utorogoro 3auer 3auer 3auer JK3aMeH
KOHTPOJISL:
Cemectp Cemectp
. Bcero
Bun yueOHoi 1 cemectp 2 cemecTp 3 cemecTp 4 cemectp
a0OThI
p 3F Acrtp. 3F AcTp. 3E Actp. 3E Actp. 3F AcTp.
q, q, q, q, q,
O06mas
TPYJIOEMKOCTh 9 243 2 54,0 2 54 2 54 3 81
JUCHUIIHHBI
KonTakTHast
padora — 3,58 | 96,75 |0,89| 24 [0,89| 24 [089| 24 |089| 24
ayIUTOpPHBIE
3aHATHS:
Hparririeckite 36 | 9 1089 24 |08 24 |089| 24 |089| 24
saasTus (I13)
Camocrostrenbuast | 4 4| 150 | 111] 30 |1,11| 30 1,11 30 | LI11| 30,0
padora
KonTaktHas
CaMOCTOSITEIbHAs 4.4 0,45 1,11} 0,15 | 1,11 | 0,15 | 1,11 | 0,15 | 1,11
paborta
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CamocTosTeNnbHOE
U3y4YEHUE Pa3/IesioB 119,55 29,85 29,85 29,85 30,0
JUACITUIIIHHBI

Buabi koHTpOJIA:

Bua konTposs u3

VII + + +
IK3aMeH 1,00 | 27,00 - - - - - - 1,00 | 27,00
KontakTtHas pabota

—  MPOMEXKYTOYHAas 0,30 - - - 0,30
aTTecTanus 1,00 - - - 1,00
ITonroroBka K 26,70 ) ) ) 26,70
HK3aMEHY.

Bup wrorosoro 3auer 3aver 3aver IK3aMeH

KOHTPOJIS:

AHHOTaUUsA padoyeil NPOrpaMmMbl JUCUUIIIIMHBI
«HUcTopus (mcropusi Poccun, Bceoduiasi ucropus)»

1. Heap aucummannbl «Ounocodus» — chopMUpPOBaTh y CTYACHTOB KOMILJIEKCHOE PECTABICHNE
0 ponu u Mecte puocopun B CUCTEME T'yMaHUTAPHBIX, COIIMATBHBIX M €CTECTBEHHBIX HAYK, ITO3HAKOMHTH
UX C OCHOBaMH (hUIOCOPCKOTO 3HAHUSA, HEOOXOTUMBIMU ISl PELICHUS TEOPETHUYECKUX U MPaKTHYECKHX
3a/1au.

2. B pe3yabTrare u3ydyeHUus JUCHHUILUIHHBI 00yYAI0IIUICH T0JIKEH:

OO6nagarh CIeAyIONIMMI KOMIIETCHIIMSIMA U WHAMKaTopamMu ux moctmxkeHus: YK-5.4, VK-5.5, VK-
5.8, YK-5.9, YK-5.14.

3HATh: OCHOBHOE COZICpKaHUE TTaBHBIX (PUI0CO(CKHUX IITKOJI U HAMPABICHHM, IPEACTABUTEICH ITUX
IIKOJ, CBSI3b W paziuuue ux QUIocOQCKUX WACH, CBSA3h HCTOPUKO-PUIOCO(MCKUX KOHIEHIUNA C
COBPEMEHHBIMH MPOOIEeMaMH WHIUBUAYATHHON U OOIIECTBEHHOM KU3HH;

yMeTh: TOHUMaTh W aHAJIU3UPOBATH MHUPOBO33PEHUYECKHE, CONHUAIbHbIE M HHAWBHIyaJbHBIC
npoOJieMbl  COBPEMEHHOW  KM3HW; TPAaMOTHO BECTH JIUCKYCCHIO, AaHAIM3UPOBaTh OCOOEHHOCTH
MEXKYJIBTYPHOTO B3aHMOJCHCTBHS, OOYCIOBICHHBIE PAa3IMUYUEM STHYECKHX, PEIUTHO3HBIX U LIEHHOCTHBIX
CUCTEM, OINHUpasCh Ha HApaOOTaHHBIA B HCTOpUU QuiIocoPuu MaTepuan; MNPUMEHITh MOTy4YCHHBIC
bunocodckre 3HaHUS K PEIICHUIO TPO()ECCHOHATBHBIX 3a/1a4;

BJa/leTh: MPEACTaBICHUSAMH O (puiocodur Kak HayKe U CUCTEME IIEHHOCTEH, ee MeCTe B CHUCTEME
TYMaHUTapHOTO 3HAHMS; OCHOBaAMH (UIOCO(PCKOT0 MBIIUIEHHUS; KaTerOpualbHBIM almaparoM H3ydaeMoi
JTUCHUIUIMHBL, (uiaocopckuMu MeToJaMM aHalM3a pasiiMyHbBIX MpoOsieM, HaBBIKaMU  (UIOCO(PCKOM
KYJIbTYpPbl JiJIsl BBIPAOOTKM CHUCTEMHOIO, IIEJIOCTHOTO B3IJIs1a Ha JIEHCTBUTENBHOCTH U MECTO XUMHH U
XAMHYECKOW TEXHOJIOTHH B LEJTIOCTHOM KapTUHE MUpA.

3. KpaTrkoe comepkanue Q1 CUUIIITHHbBI

Beenenne. ®unocodus, ee mpoucxoxaeHne 1 poib B 00IIECTBE.

Pazgen 1. OcHoBHBbIEe (uitocopckue MIKOJIbI.

Antnunas  Qunocodus (mocokparuku, cocpuctsl, Cokpar, Jemokput, Ilmaton, Apucrorens,
AJUTMHUCTHYECKU-pUMCKast (uitocodus). OcHOBHBIE MPOOJIEMBI  CPEIHEBEKOBON (UIOCOPUM H IIOXH
Bospoxnenusi. @unocodpuss Hosoro Bpemenu (XVII — XVIII BB.) Uneonorus [IpocBemenns. Hemerkas
kinaccuueckas dumocodus. Pycckas ¢unocopus XIX — XX BB. OCHOBBI MapKCHUCTCKOW (uimocoduu.
OcCHOBHBIE HaNpaBJICHUS] COBPEMEHHON (UII0COPUH.

Pazgen 2. dusiocopckue KOHUENIUN OBITHS M TO3HAHUSA.

[Ipobnema ObiTusa B uctopuu ¢uinocopun. IloHATHS MaTepuambHOro U HjeanbHOro. OCHOBHBIC
dunocopckue HampaBiIeHUS: MaTepuanu3sM MU ujaeanusM. [IpuHuun ra00anbHOrO HBOJIIOIMOHU3MA B
COBPEMEHHOM HAYYHOU KapTUHE MUPA.

Konnenuu npocTpancTBa U BpeMEHH B UCTOPUH (MITOCO(UU U HAYKH.
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IIpoucxoxzaeHue co3HaHus. Poib Tpyga B INPOUCXOKIAEHUM Cco3HaHusA. Mpeamucruueckue u
MaTepuaiicTUYecKue KoHuenuu co3Hanus. Co3Hanue u Mo3r. Co3HaTenbHOe M Oecco3HATENbHOE.
Co3Hanue u s13bIk. CO3HAHUE U CAMOCO3HAHUE.

Konuenmun rHoceosnorun B HUCTOpUU (GUIOCOPHUH: CEHCYadU3M, pAlMOHAIU3M, CKENTHIIM3M,
arHOCTUIIM3M, KOHLENIMS BPOXKICHHBIX HUACH, anpuopusM. JluanekThka I103HAHUA: UYYBCTBEHHOE H
patmonansHoe. OCHOBHbBIE TEOPUH UCTHUHBI.

Paznea 3. [Ipobembl yesioBeka B pustocodun.

Yenosek kak mpeameT Qunocodckoro aHanusa B ucropun prtocodpun. [Iponcxoxaenne yemoBeka:
IPUPOJHBIE U COIMAJIbHBIE YCIIOBUSI aHTPONOCOIMOreHe3a. buoiornyeckoe M COLMAIBLHOE B YEJIOBEKE.
WunuBua, MHIMBUIYAIbHOCTD, TUYHOCTD.

CMbICH JKU3HM UM TpeJHa3HaueHue uyenoBeka. JKu3Hb, cMepTh, OeccmepTue. JIBI)KeHHE HEHACHIIHS,
€ero poib B coBpeMeHHOW >ku3Hu. Llenn m mennoctu. CBoOOAa BOJIM M OTBETCTBEHHOCTh JHMYHOCTH.
HpaBcTBeHHbIE, peIUTrno3HbIe, ICTETUYECKHE [IEHHOCTH.

Pa3nen 4. ®usocopus ncropun u od1mecTsa

UeoBeK B CHCTEME COLMAILHBIX CBg3eil. JIMUHOCTE M Macchl, CBO0OJA M HEOOXOIUMOCTD.
Qunocopust uCTOpUH: (GOPMALMOHHAS U IMBHIM3AIMOHHAS KOHLEHIIMM HCTOPHYECKOTO pa3BUTHSL.
[TporpeccucTckue u HUKINYECKHE MOAENTU pa3BUTHsL. | 106abHbIe TpobiieMbl coBpeMeHHOCTH. KoHnenus
YCTOMYUBOTO PA3BUTHA U CLIEHAPUU OYIIyIIETO.

O6mectBo u ero crpykrypa. ComnuanbHas, TOJWTHYECKAass W JyxXoBHas cdepbl oOImecTna.
Konnenuuu rocymapctsa B uctopuu (uimocodcekoit Mbicnu. ['pakgaHckoe oOIIECTBO W MPaBOBOE
rocyaapcTBO.

Pa3nea 5. ®unocopckue npodaeMbl XMMHU U XUHMHYECKOH TEXHOJIOTHH

Hayunoe u BHeHayuHoe 3HaHuWe. CTpyKTypa HaydHOTO 3HAHHUS, €ro MeTojbl M ¢opmbl. Haydnsie
pEBOJIIOLIMM W CMEHAa THUIIOB paluoHanpHOCTH. Hayka B cOBpeMEHHOM Mupe. OTHKAa HAyKd U
OTBETCTBEHHOCTh YUEHOTO.

[Ipobnema cooTHOIIEHUST Haykd U TexXHHKH. CoIMaibHBIE TOCIEACTBUS HAYyYHO-TEXHHUECKOTO
nporpecca. DTHUECKUE U SKOJIOTUYECKUE UMIIEPATUBbI PA3BUTHS HAYKH U TEXHUKH.

Mecto XUMHUM B CHCTEME €CTECTBEHHBIX HayK. OcCHOBHas mpoOieMa XMMHUU KakK HayKH H
npousBojcTBa. Llenu u 3amaun xumudeckor TexHosnoruu. Crenndrka XMMUKO-TEXHOJIOTHYECKOTO 3HAHUSA:
dbyHaaMEHTaIbHOE U MPUKIATHOE, SMITUPUIECKOE H TEOPETUYECKOE.

4. O0beM y4eOHOM JUCHUIIIMHBI

Bunael yue6HOM paboThI 3E Akan. u. Actp. 4.
O0mass Tpya0eMKOCTh JMCHMIUIMHBI MO0 Y4YeOHOMY 4 144 108
ILUIAHY
KonraktHas pa6ora (KP): 1,78 48 36
Jlexmm (Jlek) 0,89 32 24
[Tpaktuueckue 3ansatus (I113) 0,89 16 12
CamocrositesbHas padora (CP): 1,22 60 45
CaMocCTOATEIbHOE NU3YUYEHHE PA3EJIOB JUCLIUIIINHBI 1,22 60 45
Bua konTpoJs: JK3aMeH
JK3aMeH 1 36 27
KonTakTHas paboTa — MpoMeKyTOYHAs aTTECTaIHS 1 0,4 0,3
IToaroroBka K 3K3aMeHy 35,6 26,7
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AHHOTaNUA padoyell MPOrpaMMbl JUCHUINJIMHBI
«IIpaBoBeneHue»

1. Leap AUCHUNJIMHBI — OBJIAJICHUE OCHOBAMHU NIPABOBBIX 3HAHUM; ()OPMHUPOBAHUE OCHOB IIPABOBOM
KYyJIBTYPBI U IIPaBOMEPHOIO IMOBEACHUSA I'PaXKJaHUHA CTPAHEL.

2. B pe3yabTraTe u3ydyeHUus JUCHHUILIHHBI 00yYAIOIIUICA T0JIKEH:

OGHaI[aTB CICAYIOIUMU KOMIICTCHIIUAMHA U UHAUKATOPAMU UX JOCTUKCHUA:

YK-2.1; YK-10.1; YK-10.2; YK-10.3; OIIK-2.4; OIIK-2.6

3nameo:

— OCHOBBI POCCHUHCKON TPaBOBOM CHUCTEMBI M POCCHUUCKOIO 3aKOHOJATENIbCTBA, OCHOBBI
opranmzaiiii ¥ (GYHKIUOHUPOBAHMSI  CyAEOHBIX M  HMHBIX  INPABONPUMEHUTENBHBIX U
MIPaBOOXPAHUTENIbHBIX OPraHoOB;

— TIPaBOBbIE U HPABCTBEHHO-ITHUECKHE HOPMBI B cpepe npodhecCHOHATBHON NesTeIbHOCTH;

— IpaBOBbIE HOPMBI, PETYIHUPYIOIIHE OTHOLIEHHE YeJOBeKa K YeJOBEeKYy, OOILecTBY,
OKpY>Kalolleu cpene;

mpaBa 1 00S13aHHOCTHU TPaKIaHUHA,;
OCHOBBI TPYJIOBOT'O 3aKOHOJATENbCTBA;
OCHOBBI X035ICTBEHHOTO TPaBa;
— OCHOBHBIEC HAIlPaBJICHUSI aHTUKOPPYIIIMOHHOM AesSTEIbHOCTH B PD
Ymemns:

— HCIHOJb30BaTh JTHYECKUE U IIPABOBBIE HOPMBI, PETYIHPYIOIIUE OTHOIICHUE YEJIOBEKA K
4eNoBeKy, 0OLIECTBY, OKpYKaIOIlel Cpe/ie, NCI0JIb30BaTh MpaBa U CBOOO/BI YEIOBEKA U rpakJaHUHA
pu pazpaboTKe COLUATBHBIX MPOCKTOB;

— HCHOJIB30BAaTb M COCTAaBJISITb HOPMATUBHBIC U IIPABOBBIC JOKYMCHTBI, OTHOCAIIUCCA K
npodeccuoHabHOM  N1eATeNbHOCTH, MNPEANpPUHUMATh HEOOXOAUMBbIE Mepbl K BOCCTaHOBJICHHIO
HapYILIECHHEIX IIPaB;

— peaJM30BBIBAThH IPaBa M CBOOOIBI YEJIOBEKA U TPaXk/IaHWHA B PA3IUYHBIX cepax
KHU3HEICSITENbHOCTH.

Braoemw:
— HaBBIKAMH MPUMEHEHUS 3aKOHOIaTEIbCTBA IPHU PELICHUU MPAKTUYECKHUX 3a/1ay.
3. Kparkoe cogep:xanue TUCUMIIMHbBI
Pa3zoen 1. Ocnogvl meopuu 2cocyoapcmea u npasa
1.1 OcHOBBI TEOpUHU TOCYIapCTBa
1.2 OcHOBBI TEOpHUH NpaBa
Pazoen 2. Ompacnu nybauunoeo npasa
4.1 OcHOBBI KOHCTUTYLIMOHHOI'O IIpaBa
4.2 OCHOBBI AIMUHUCTPATUBHOTO MpaBa
4.3 OCHOBBI YTOJIOBHOTO IpaBa
4.4 Koppymiius KaK COIIMAIIbHOE U TTPABOBOE SIBJICHUE B COBPEMEHHOM OOIIIECTBE
4.5 OcHOBBI PKOJIOTMYECKOT0 IIpaBa
4.6 HopMaTuBHOE NMpaBOBOE PETYIMPOBaHHE 3amuThl HHGoOpMaruu. [IpaBoBbie OCHOBBI
3aIIUTHI TOCYAAPCTBEHHOM TalHbI
Pazoen 3. Ompacau yvacmnoeo npasa

3.1. I'paxnmanckoe mpaBo: OCHOBHBIE MOJIOKEHUS OOIIEH YacTH.

3.2. ABTOpCKOE€ ¥ TIATEHTHOE TMPaBO U IMpaBoOBas 3alllUTa pPe3yJbTAaTOB
MHTEIUIEKTYyAJIbHOM.

3.3. OCHOBBI X03SIICTBEHHOTO (TIPEANPUHUMATEIECKOTO) TIpaBa.

3.4. OcHOBBI cEMEIHOTO MTpaBa

3.5. OCHOBBI TPYAOBOTO TpaBa

Pazoen 4. Ocobennocmu npasoeozo pecyiuposanus npo@eccuoHanrbHou OesmenbHOCmu 6
OMOENbHBIX OMPACTAX XUMULECKOU NPOMBIULTIEHHOCU
4.1 OCHOBBI HAlMOHAJBHON O€30MaCHOCTH, TOCYJAPCTBEHHON NOJIMTUKUA U
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3aKOHOAATETHCTBO B 00JIACTH 0OECTICUSHUS SIACPHON U paIualliOHHON 0€3011aCHOCTH.

4.2 Oco0EHHOCTH TPABOBOTO PETYJIUPOBAHUS TPyHa PAOOTHHUKOB XUMHUUYECKOU
MPOMBIIIIJICHHOCTH.
43 HopmatusHo-nipaBoBast Oa3za peryJIupoBaHus XUMHUYECKOU "

HedTexuMHuecKoil orpaciu B Poccun.
OO611ee KOJTMYECTBO Pa3/IeiioB 4.
4. O0beM yueOHOI TMCUUILTHHBI
s oucyunaun, uzyuaemvlx 6 medenue 00HO20 cemecmpa.

O0beM TMCUMTLTHHBI
Buna yueOHo# padoThI Axax, | Actp.
3E
4. 4.
O01mas TPy10eMKOCTh TUCHHUILIHHBI 3 108 81
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 0,9 32 24
Jlexun 0,45 16 12
[Tpaktrueckue 3anstus (113) 0,45 16 12
CamocrosiTesbHasi padoTa 2,1 76 57
KoHnrtakTHas camoctosTenbHas pabora 21 0,2 0,15
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCHUIIIMHBI ’ 75,8 | 56,85
Bua konTpoJis: 3auer

AHHOTaUUs padoyeil NPOrpaMmMbl JTUCUUIIIMHBI
«Puirocopusn»

1. Heap aucummannbl «d@unocodus» — chopMUpPOBATh y CTYACHTOB KOMILJIEKCHOE PECTABICHUE
0 ponu u Mecte guocodun B CUCTEME T'yMaHUTAPHBIX, COIIMATBHBIX M €CTECTBEHHBIX HAYK, ITO3HAKOMHTH
UX C OCHOBaMH (hUIOCOPCKOTO 3HAHUSA, HEOOXOTUMBIMU ISl PELICHUS TEOPETHUYECKUX U MPaKTHYECKHX
3a/1au.

2. B pe3yabTraTe u3ydyeHUus JUCHHUILUIHHBI 00yYAIOIIUICA T0JIKEH:

OO6nagarh CIeAyIOUIMMI KOMIETCHIIMSIMHA U WHANKaTopaMu ux moctmxkeHus: YK-5.4, VK-5.5, VK-
5.8, YK-5.9, YK-5.14.

3HATh: OCHOBHOE COZICpKaHUE TTaBHBIX (PUI0CO(CKHUX IIKOJI U HAMPABICHHM, IPEACTABUTEICH ITUX
IIKOJ, CBSI3b W paziuuue uxX QUIoCOQCKUX WACH, CBS3h HCTOPUKO-PUIOCOMCKUX KOHIEHIIUNA C
COBPEMEHHBIMH MPOOIEeMaMH WHIUBUAYATHHON U OOIIECTBEHHOM KU3HH;

yMeTh: TMOHHUMaTh W aHAJIU3UPOBATH MHUPOBO33PEHUYECKHE, COIHUAIbHbIE M HHAWBHIyaJbHbIE
npoOJieMbl  COBPEMEHHOW  KHM3HW; TPAaMOTHO BECTH JHUCKYCCHIO, AaHAIM3HPOBaTh OCOOEHHOCTH
MEXKYJIbTYPHOTO B3aHMOJCHCTBHS, OOYCIOBIEHHbBIE PAa3IMUYUEM STHYECKHX, PEJIUTHO3HBIX U LIEHHOCTHBIX
CUCTEM, OINHUpasCh Ha HApaOOTaHHBIM B wHCTOpUU Quiocopuu MaTepuan; MNPUMEHSITh MOTy4YEeHHBIC
bunocodckre 3HaHUS K PEIICHUIO TPO()EeCCHOHATBHBIX 3a/1a4;

BJIAJIeTh: MPEACTAaBICHUSIMU O (HUIO0COPUN KaK HayKe M CHUCTEME IICHHOCTEH, €€ MeCTe B CHUCTEME
TYMaHUTapHOTO 3HAHMS; OCHOBaAMH (HIOCO(PCKOr0 MBIIUIEHHUS; KaTeropualbHBIM almaparoM H3ydaeMoi
JTUCLHUIUIMHBL, (uiaocopckuMu MeToJaMM aHalu3a pasiiMyHbBIX MpoOsieM, HaBBIKaMHU  (UIOCO(PCKOM
KYJIbTYpPbl JIJIsl BBIPAOOTKHM CHUCTEMHOIO, IIEJIOCTHOTO B3IJIsIa HAa JIEHCTBUTENBHOCTH U MECTO XUMHH U
XAMHYECKOW TEXHOJIOTHH B LEJTOCTHOM KapTUHE MUpA.

3. KpaTrkoe comepxkanue Q1 CUUIIIHHbBI

Beenenne. @unocodus, ee mpouCcxokaeHne 1 poib B 00IIECTBE.

Pazgen 1. OcHoBHBbIEe (uitocopcKkue MIKOJIbI.

Antnunas  Quinocodust (mocokparuku, cocpuctsl, Cokpar, Jemokput, Ilmaton, Apucrorens,
AJUTMHUCTHYECKU-pUMCKast (ritocodus). OcCHOBHBIE MPOOJIEMBI  CPEIHEBEKOBOH (UIOCOPUM H IIOXH
Bospoxnenusi. @unocodpuss Hosoro Bpemenu (XVII — XVIII BB.) Uneonorus [Ipocsemenns. Hemerkas
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kinaccudeckas Qumocodus. Pycckas ¢unocopus XIX — XX BB. OCHOBBI MapKCHCTCKOH ¢uiiocopum.
OcCHOBHBIE HAIIPABJICHUS] COBPEMEHHOU (Pprtocodpuu.

Paznen 2. dunocodckue KOHUENUUU ObITHS U IO3HAHUS.

[Ipobnema ObiTus B uctopuu ¢unocodun. IloHsTHS MarepuambHOTO M HaeadbHOTO. OCHOBHBIC
dunocodckue HampaBlIeHUS: MaTepualn3M U uaeanu3M. [IpUHIUO TI00ATHHOTO HBOJIOIHMOHU3MA B
COBPEMEHHOM HAay4YHOU KapTUHE MUpA.

Konnenmum mpocTpaHcTBa  BpeMeHH B HCTOpHH (pritocohru U HAYKH.

[Ipoucxoxaenue co3Hanug. Posb Tpyma B NPOUCXOXKICHUM CcO3HaHus. HMpaeanuctuueckue wu
MaTepuaiicTUuecKue KoHuenuu co3Hanus. Co3Hanue u Mo3r. Co3HaTenbHOe M 0Oecco3HATENbHOE.
Co3Hanue u s13bIk. CO3HAHUE U CAMOCO3HAHUE.

Konuenmuu rHoceosnorun B HUCTOpUU (GUIOCOPHUH: CEHCYadU3M, palMOHAIU3M, CKENTHIIU3M,
ArHOCTHUIIN3M, KOHIENIUS BPOXKICHHBIX UACH, anpuopusM. JlManekTHKa IO3HAHUS: YYyBCTBEHHOE H
patmonanbHoe. OCHOBHbBIE TEOPUH UCTHUHBI.

Paznea 3. [Ipobaembl yesioBeka B pustocodun.

Yenosek kak mpeameT (utocodckoro ananusa B ucropun prtocodpun. [Iponcxoxaenne yemoBeka:
MPHUPOJIHBIE U COIMAIILHBIC YCIIOBUS aHTPOMOCOIIMOTeHe3a. bHOIOTHYecKoe M COIHMALHOE B YEIOBEKE.
WnauBua, HAUBUAYAIBHOCTh, TINYHOCTD.

CMBICIT KM3HH ¥ TpeJHa3HaYeHHe udenoBeka. JKu3Hb, cMepTh, OeccmepTue. JIBIMKEHHE HEHACHIIHS,
ero poib B coBpeMeHHOW xu3HU. Llenn m mnenHoctu. CBoGoja BOJM M OTBETCTBEHHOCTH JMYHOCTH.
HpaBcTBeHHBIC, peTUTHO3HBIE, ICTETHUECKUE IIEHHOCTH.

Paznen 4. ®usiocodus ucTopum U 001IECTBA

YemoBeEK B CHCTEME COLMAIBHBIX CBsi3eil. JIMYHOCTE M Macchl, cBOOOZa M HEOOXOIMMOCTD.
Owminocodust uctopuu: GoOpMaMOHHAS U IMBHIM3AIMOHHAS KOHLEMNIUU HCTOPUYECKOTO Pa3BUTHSL.
[Iporpeccucrckre u MUKINYECKHE MOJEIH pa3BUTHS. [ moOanbHbIE MPoOIeMbl COBpeMeHHOCTH. KoHmentus
YCTOMYMBOTO Pa3BUTHUSA U CLIECHAPUU OYAYIIETO.

OOmectBo u ero crpykrypa. CouuanbHas, MOJIUTHYECKas W JyXOBHasg c¢epbl 0OIecTBa.
Konnermmuu rocynapctBa B uctopum (ritocopckoid Mbicau. ['paxkgaHckoe o0OmMIECTBO W TPABOBOE
roCyJapcTBO.

Paznen 5. dusiocodcekue npodieMbl XMMUM U XMMUYECKON TEXHOJIOT UM

Hayunoe u BHeHaydHoe 3HaHue. CTpyKTypa HAy4yHOTO 3HAHUS, €ro MeToAbl M ¢GopMmbl. HayuHbie
pPEBOJIIOLIMM W CMEHAa THUIIOB paluoHalbHOCTU. Hayka B CcOBpeMEHHOM Mwupe. OTHKAa HAayKd U
OTBETCTBEHHOCTb YUYEHOTO.

[IpoGnema cooTHoOmIeHUsT HaykKd U TeXHUKH. ColuaiabHble MOCIEACTBHUS HAyYHO-TEXHUYECKOTO
nporpecca. DTHUECKUE U IKOJIOTUISCKUE UMIICPATUBBI PA3BUTHS HAYKH U TEXHHUKHU.

MecTo XuUMUU B CHUCTEME €CTECTBEHHbIX HayK. OCHOBHas mpoOiieMa XUMUU KaK HayKu |
npousBojcTBa. Llenn u 3amaun xumudeckor TexHosnoruu. Crenndruka XUMUKO-TEXHOJIOTHYECKOTO 3HAHUS:
byHIaMeHTalIbHOE U NMPUKJIAJHOE, SMIUPUUECKOE U TEOPETUUECKOE.

4. O0beM yueOHO JUCUUIJIMHBI

Bunbr yue6HOM paboTh 3E Axap. 4. Actp. 4.
O0masi TpPya0eMKOCTh JAUCHHUIUVIMHBI 1O Y4eOHOMY 4 144 108
ILUIAHY
Konrakthas pa6ora (KP): 1,78 48 36
Jlexmm (Jlek) 0,89 32 24
[Tpaktuueckue 3ansatus (I113) 0,89 16 12
CamocrositesbHas padora (CP): 1,22 60 45
CaMocCTOATEIbHOE N3YUYEHHE PA3eSIOB JUCLIUIIINHBI 1,22 60 45
Bua koHTpoJs: IK3aMeH
JK3aMeH 1 36 27
KonTakTHas paboTa — MpoMeKyTOYHAs aTTECTalHs 1 0,4 0,3
IToaroroBka K 3K3aMeHy 35,6 26,7
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AHHOTaNUA padoyell MPOrpaMMbl JUCHUINJIMHBI
«OCHOBBI IKOHOMHKH U YIIPaBJIeHHs POU3BOACTBOM»

1 Heap AMCHMIUIMHBI — TOJYYeHHE CHCTEMbl 3HAHUH 00 SKOHOMHMYECKHX 3aKOHOMEPHOCTSX
(GYHKIIMOHUPOBAHMSI  MPOMBINUICHHOTO  TPOW3BOACTBA B  CHCTEME  HAI[MOHATBHOW  IKOHOMUKH,
dbopMupoBaHHE SKOHOMHYECKOI'O MBIIUIEHUS M HCHOJb30BaHUE IOJTYYEHHBIX 3HAHUH B MPaKTHYECKON
JeSATEIbHOCTH.

2 B pe3yabTaTe u3yuyeHHUs JUCUMILIMHBI 00y4aIOIIHUIACH 10JIKEH:

Obaaoams cleayomUMU KOMIETSHIIMSIMU U HHIAUKATOPAMH UX JOCTHUKECHHUS:

VK-9.1; VK-9.2; VK-9.3; OIIK-2.1; OlIK-2.3; OIIK-2.5

3nams:

- OCHOBBI JKOHOMHUYECKOU KYIbTYPHI, B TOM YHclie PUHAHCOBOW TPAaMOTHOCTH;
- OCHOBBI POCCHUMCKOW TIPaBOBOM CHUCTEMbI M POCCHUHCKOTO 3aKOHOJATENIbCTBA, MPABOBBIE U

HPABCTBEHHO-ITHYECKHUE HOPMBI B chepe mpodecCHOoHaTBHON AeSITENEHOCTH;

- IPaBOBbIE HOPMBI, PETYJIHUPYIOIINE OTHOIICHHE YeJIOBEKa K YEJIOBEKY, OOILECTBY, OKPYKaroIIeH
cpene;

- OCHOBHBIE KaTE€rOpPUH U 3aKOHBI 3KOHOMUKH;

- OCHOBBI IKOHOMUYECKOU JEATEIBHOCTH MPEANPUSITHUS, €TO CTPYKTYPY U OTPACIEBYIO CIICIU(UKY;

KJIacCU(UKALIUIO MPEANPUATHUI 10 IPABOBOMY CTaTyCYy;

- CoIepKaHME ITATNIOB Pa3pabOTKU OMEPATUBHBIX TIAHOB Pa0OThI MEPBUYHBIX MMPOU3BOICTBEHHBIX

MOJIpa3IeJICHUIA.

Ymemns:

- HCTIOJIb30BaTh 3HAHUSI OCHOB SKOHOMMKH MPU MPUHATUNA 00OCHOBAHHBIX PELICHUI B pa3IUYHbBIX
00J1acTSIX NEeSTEILHOCTH,

- HCTIOJIb30BaTh 3HAHHSI OCHOB SKOHOMUKH TPU PELIEHUH MPOU3BOACTBEHHBIX 33/1aY;

- OCHOBaMH XO3SIICTBEHHOTO U KOJIOTHYECKOTO IIPaBa;

- IPOBOJUTH TEXHUKO-3KOHOMHYECKHUM aHaIN3 MHKEHEPHBIX PEIICHUH.

Braoems:

- HaBBbIKAMHU BbIOOPA SKOHOMHYECKH 0OOCHOBAHHBIX PEIICHUH B PA3IUYHBIX 00JIaCTAX

KU3ZHEIESITEIIbHOCTH;

- METO/IaMHU Pa3pabOTKU MPOU3BOACTBEHHBIX MPOTPAMM U TUIAHOBBIX 3aJJaHUM JIJIsl TIEPBUYHBIX

MIPOU3BOJICTBEHHBIX MOPA3CICHUI;

- HaBBbIKAMHU BBIOOPA SKOHOMHYECKH 0OOCHOBAHHBIX PEIICHUN C YIETOM UMEIOIINXCS OTPaHUYEHUH.

3 KpaTkoe coaep:kanmne IUCHUNIHHBI

Paznen 1. BBenenue. OCHOBBI PHIHOYHOM IKOHOMU KU

Tema 1: DxkoHOMHUYeckHe TOTpeOHOCTH, Onara W pecypchl. DKOHOMHUYECKHE CHCTEMBl U UX
cymHocTh.  OOIIeCTBEHHOE TPOU3BOJACTBO W SKOHOMHUYECKHE OTHomleHus. [IpousBojcTBEeHHBIE
BO3MOXXHOCTH O0IIIECTBA M SKOHOMHUYECKHH BBIOOp. KpuBasi MpoW3BOICTBEHHBIX BO3MOXKHOCTEH. 3aKOH
yOBIBarOIIEH MPEeACIbHON MOJIe3HOCTU. THUIIBI M MO SKOHOMHYECKUX CUCTEM. DIIEMEHT YKOHOMUYECKOM
cuctembl. TpaaunnonHas s5koHOMUYeckas cucreMa. CoOCTBEHHOCTh: POPMBI U ITYTH MX MPEOOpa3OBaHUS.

Tema 2: PeiHOUHBI MeXaHU3M copoca U npemitoxeHus. CoBepllIeHHass W HECOBEpILICHHAas
KOHKypeHIIUU. ToBapHbBI (PBIHOYHBIN) THUN OOIIECTBEHHOrO Mpou3BoACcTBA. CyYIIHOCTH W YCIIOBUS
BO3HUKHOBEHMS pblHKA. BUJIbI phIHKOB M BX cTpykTypa. @yHkuuu peiHka. ToBap u ero cBoiictBa. Crpoc u
npeasioKeHue Ha phIHKE. [IOHATHE «3JIaCTUYHOCTHY». DIACTUYHOCTH CHpOca U MPEIJIOKEHUsS, TOUCHHAs U
nyroBasi. CoBeplIeHHAas W HECOBEpIICHHas KOHKypeHIHH. MoHomnonus. Makcumuzanus MOpuobLIN
MOHOMOJAUCTOM. OJIUTONOHSI.

Tema 3: [loHsiTHE HALMOHATBHONM 53KOHOMHKH, OCHOBHBIE MAKPOSKOHOMUYECKHE ITOKA3aTEINH.
[ToHSATHS COBOKYITHOTO CIIPOCAa M COBOKYITHOTO MPEUIONKCHHs, (AKTOPHI, BIHSIONINE HA UX WU3MEHEHUS.
[ToTpebnenus u coepexeHns. IKOHOMUUECKHI KpyrooOopoT. IIpousBoscTBO, OOMEH W pacmpeeicHue.
[Totpebnenue, coeperxeHne, MHBECTHILIMU TOBAPOB U YCIYT.

Tema 4: ®unaHcoBas cucreMa W (UHAHCOBAs TMOJUTHKA OOIIecTBa. ['OCymapcTBeHHBIN OMOKET U
rocyapcTBeHHbIN noiar. Hamoru u Hamorosas cucrema.

Pazgen 2. JkoHOMUYeCKHE OCHOBBI YIIPAaBJIEHHUS POU3BOACTBOM
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Tema 5: [Ipennpusitie kak CyObeKT PHIHOYHOTO X03SHCTBA. DKOHOMHUYECKUE 3aKOHBI 1 OCOOCHHOCTH
UX TPOSBICHHS HA NpeanpusTuu. Poiip crenmanucra XMMHUYECKON NpoMblIuieHHOCTH. IIpennpusrue B
CHCTEME pBIHOYHOM SKOHOMHUKH. IIpenmpusarue — Kak CyOBEKT M OOBEKT NPEANPHUHUMATEIHLCKOM
NEeSTeNIbHOCTH. 3aKoHoJaTellbHasg 0aza MNpeAnpUHUMATENIbCKON aesTeNbHOCTH. HopmaTuBHO-IpaBOBBIE
aKThl,  periaMeHTHPYIOUINEe  JAEATEeIbHOCTh  mpeanpustus. OpraHu3aluOHHO-TIPABOBbIE  (OPMBI
IpeIPUHUMATEIBCKON N1eATEeNbHOCTH U KPUTEPUU HMX BbIOOpa. DOpMbl COOCTBEHHOCTH. BHemHsAs u
BHYTPEHHSISI Cpe/ia MPEAPUSATHS.

Tema 6: MatepuanbHO-TeXHHUECKass 0aza mpousBojacTBa. ChIpheBas M TOIUTMBHO-dHEPreTHYECKAs
0aza XHMMHUYECKUX Tpou3BOACTB. IIpom3BojCTBeHHass mporpaMma U MPOU3BOJCTBEHHAS MOUIHOCTH
npeanpustis. KauecTBo M KOHKYPEHTOCIIOCOOHOCTh MPOAYKUUH. DKOHOMHUYECKOE OOOCHOBaHHE BBHIOOpPA
CeIppsi U ToruMBa. PecypcocOepexenne. ANbTEpHATUBHBIE HCTOYHHK ChHIpbS U SHepruu. OpraHuzaunus
CKJIQJICKOTO XO3SIICTBA.

Tema 7: MatepuanbHO-TEXHHUECKHE pecypchl peanpusTisi. OCHOBHBIC MPOW3BOJICTBEHHBIE (OHIBI
XUMHUYECKHUX MPEANPUATHI: TOHATHEe, KIacCUpUKaius U cTpykrypa. [loHATHE U CTPYKTypa OCHOBHBIX
cpenctB. OneHKa OCHOBHBIX CpeAcTB. MeToJibl OLleHKH OCHOBHBIX (oHI0B. [lokazaTenu MCHoONb30BaHUS
OCHOBHBIX MTPOU3BOICTBEHHBIX (POHI0B. MI3HOC M amopTu3aIus OCHOBHBIX (oHA0B. OueHka 3 PeKTUBHOCTH
HCIIOJIb30BAaHUsI OCHOBHBIX NMPOU3BOICTBEHHBIX (POHI0B. BocmponsBoacTBo 0cHOBHBIX cpeacTB. OO0OpOTHBIE
CpeICTBa MPEANPUSATHS: TIOHATHE, COCTaB U CTPyKTypa. Mcrounuku (popMupoBaHus 0OOPOTHBIX CPEACTB.
O06opaunBaeMOCTh OOOPOTHBIX CpEICTB. MartepuaibHble 3amackl Ha mnpeanpusaTuu. OnpeneneHue
NOTPeOHOCTH B 0OOPOTHBIX CPEACTBAX.

Tema 8: TpynoBeie pecypcbl npeanpusitus. Ilepconan mnpennpustiuss U ero crpykrypa. OCHOBBI
OpraHm3ay TpyAa Ha mpeanpuiatud. I¢G(HEeKTUBHOCTh HCIIOJIB30BAHUS TIEPCOHAa M pabodyero BPEMEHH.
[Ipou3BouTENHHOCTH TPyAA U oriaTa Tpyna. Opranuzamus 3apaboTHOM TiaTel Ha npeanpusatui. CocTaB u
CTPYKTypa IPOMBIIIIEHHO-IPOU3BOJACTBEHHOIO IepcoHana. IIpon3BOAMTENBHOCTh TpynAa: TOHATHE,
MoKa3zaTelnu W MeToAbl u3MepeHus. MuauBuayanbHas U OOIIECTBEHHAs MPOU3BOAUTEIBHOCTH TPYAA.
PesepBbl 1 pakTOpBI MOBBIMICHUST TPOU3BOJUTEILHOCTH TPyAa. POPMBI, CUCTEMBI U pa3Mep OILIATHI TPyAa
Ha IPEANPUITHH.

Pa3nes 3. TeXxHNKO-DKOHOMHYECKHIT aHAJIN3 HHKEHEPHBIX PeLIeHN i

Tema 9: Jloxozbl U pacxo/ibl Ha MMPOU3BOACTBO, U PEATU3ALNIO TPOAYKIIMU NpeanpusTus. M3nepxku
MPOU3BOJICTBA MPOAYKIHH (Ce0ECTOMMOCTh), MPHOBLIb, PEHTA0ETHHOCTh W IieHOOOpa3oBaHue. [loHsTHE
3aTpaThl Ha MPOU3BOJICTBO U PEATTU3AIMIO MPOAYKINH (cebecTonMOcTh). Buapl u 3HaueHne Kinaccuukamm
3aTpar. CTpyKTypa 3aTpar Ha MPOU3BOACTBO M PEATU3ALNIO MPOIYKIUU. TEeXHUKO-3KOHOMUYECKUI aHalIn3
WHKEHEepHBIX pemeHnil. OcoOeHHOCTH pacuera 3aTpaT Ha IMPOU3BOJICTBO M peaM3alfio MPOAYKLUHU B
KOMILJIEKCHBIX MPOU3BOACTBaX. OCHOBHBIE MYTH CHMXKEHUS 3aTpaT HA MPOU3BOJICTBO MPOAYKIHH. J[0XOIbI
npennpustus. [loHsTHEe NPUOBUIN U 10X0/a MPEANPUATHS, METOIbI UX pacueTa. PeHTabenbHOCTh, €€ BUIBI U
MeTOJIbI pacueTa. [1yTu moBbIIeHNs TPUOBUIA U PEHTA0ETFHOCTH HA TIPEIPUITUSIX.

Tewma 10: [lenHooOpa3oBanue © I1I€HOBas MOJAUTHKA. lleHa Ha TPOAYKIUIO H  MPUHIIUIIBI
1eHooOpaszoBanus. Buapl nmen. CTpykTypa IeHBI, cucTeMa IieH. B3aumocBsi3u 1eH u u3nepxkek. Llenoas
noyMTHKa. Pa3paboTka 1IeHOBOM cTpaTeruu.

Tema 11: ®uHAaHCOBO-KpPEIUTHBIE OTHOIIEHHUS NPEANPUATHA M CHCTEMa HalOTO0OOJIOKEHHUS.
[TonsiTue, coctaB u cTpykTypa punancoB npennpusitus. [IpuHuns Hanoroobao0xeHus. Hamoru u mnarexw,
YCTaHOBJICHHBIC 3aKOHOAATEIHLCTBOM: BUBI, CTABKU, 0OBEKTHI HAIOTOOOJIO0KEHHUS U CPOKH YIUIATHI HAJIOTA B
OIOKET.

4 O0beM yueOHOH TUCHUILINHBI

O0BbeM TUCIHUIIINHEI
Bup yueOHoii paboTbl Axan, | Acip,
3E
4. q.
O01masi TPY10eMKOCTh TUCHMILIHHBI 3 108 81
KonTakTHas padora — ayAMTOPHbIE 3aHATHS 0,89 32 24
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Jlexuun 0,44 16 12
[Tpaktrueckue 3anstus (113) 0,44 16 12
JlaGopatopusie padotsl (JIP) - - -
CamocrosiTeqibHasi padoTa 2,10 76 57
KonTtakTHas camocTosiTenbHas pabota 0,4 0,3
2,10

CaMocTOsITENIbHOE N3YUYEHHE PA3AEIOB IUCHUIIIMHBI 73,6 56,7
Buja HTOroBoro KOHTpoJIsi: 3adeT ¢ OLEHKOM

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHBI
«ConuajJbHO-TICHX0JI0THYeCKHE OCHOBBI PA3BUTHUS JTUYHOCTI)
Hear aucnumiauHbl — (OPMHUPOBAHHWE COIMATBLHO OTBETCTBEHHOW JIMYHOCTH, CIIOCOOHOM K
caMOOpranm3al 1 pa3sBUTULO, YMGIOHleﬁ BBICTpanBaTh U pCAJIM30BBIBATH CBOIO JKU3HCHHYIO CTPATCTULO,
CIIOCOOHOM yYMpaBIsATh CBOMM BPEMEHEM B HOBBIX COIMAIBHBIX pPEANHsX, B YCIOBUSAX HEMPEPHIBHOIO
o0pa3oBaHUs, YMEIOIIEH OCYIIECTBISITh COIMANIBHOE B3aWMOJCHCTBHE W PEaTNU30BBIBATH CBOIO POJIb B
KOMaHe.
B pe3yabTare udyueHusi JUCHUINIMHBI 00Y4YAKOIIHICS T0JIKEH
Ob6nagarh caeayOUMMI KOMIIETEHIUSAMU U UHAUKATOPAMU UX JTOCTHXKEHUS:

VK-3.1; VK-3.2; VK-3.3; VK-3.4; VK-3.5; VK-3.6; VK-5.10; VK-6.1; YK-6.2; YK-6.3;

VK-6.4; VK-6.5; VK-6.6

3namu:

CYLIHOCTh IPOOJIEM OpraHMu3alMy U CaMOOpraHU3alluy JTUYHOCTH, €€ MOBEJCHUS B TPYIIe B
YCIIOBUSIX COBPEMEHHOTO OOIIECTBA M HEMPEPHIBHOTO 00pa30BaHNS;

METOJIbl CAaMOOPraHU3alli U Pa3BUTHUS JIUYHOCTH, BBICTPAUBAHUS U pealn3alui TPACKTOPUHU
CaMOpa3BUTHA, Bblpa6OTKI/I nescnojiaranusd 1 MOTUBAlMOHHBIX YCTAHOBOK, Pa3BUTHA KOMMYHUKATHBHBIX
CIOCOOHOCTEN U TIOBEICHHUS B TPYIIIIE;

OOIIYI0 KOHLENIMIO TEXHOJIOTUH OpraHW3allid BPEMEHHU U MOBBIMICHUS 3(PPEKTUBHOCTH €ro
UCIIOJIb30BAHUS;

METOAMKH W3Y4YeHHsS COLMAIBHO-TICUXOJOTHYECKUX SIBICHUH B cdepe ympaBieHHs U
caMOYIIpaBJIeHHsI IMYHOCTHU, TPYIIbl, OpraHU3aLUH.

Ymems:
MJIAaHUPOBATh U PEIIaTh 33J]a4 JIMYHOCTHOTO U MPOGEeCCHOHATILHOTO PAa3BUTHS,
aHaJU3UPOBATH CBOU BO3MOXXHOCTH | OTrpaHUYECHUS, HUCIIOJB30BAaTh  METOIBI

CaMOJMarHOCTUKU, CAMOIIO3HAHHUS, CAMOPETYJISIIUU U CAMOBOCIIUTAHUS;
yCTaHaBIMBAaTh C KoJuleramMu (OJHOTPYNIIHUKAMK) OTHOLICHMS, XapaKTepU3YIOIIHecs
3 PEKTUBHBIM YPOBHEM OOIICHHUS;
TBOPYECKH TPUMEHATh B PELUICHUHM MPAKTUYECKUX 3a7ady HHCTPYMEHTBhl TEXHOJIOTMH
OpraHu3aluy BPEMEHH U MOBBIIICHUS 3()(hEKTUBHOCTH €r0 MCIOIb30BAHUS.
Braoemn:
— COLMAIBbHBIMU M TICUXOJIOTHUECKUMH TEXHOJOTHSIMU CaMOOPTaHW3allMd M Pa3BUTHUS JIMYHOCTH,
BBICTPAWBaHUs U pean3allMi TPAeKTOPUH CaMOpa3BUTHS;
— MHCTPYMEHTaMH ONTHUMM3AIMU HCIOJb30BAHUS BPEMEHH, HABbIKAMH IJIAHUPOBAHUS JIMYHOTO U
y4eOHOT0 BpEMEHHU, HaBBIKAMH CaM000pa30BaHus;
—  TEOPETHMYECKUMH W  MPAKTHUYECKUMH  HABBIKAMHU  NPEAYNPEXKACHUS U pa3pelieHust
BHYTPHUJIMYHOCTHBIX U IPYIIIOBBIX KOH(IUKTOB,;
— CcI10co06aMu MOTHBAIIMK YWICHOB KOJUIEKTHBA K JMYHOCTHOMY U MPO(EeCCHOHATBHOMY Pa3BUTHIO;
— CHOCOOHOCTSIMH K KOHCTPYKTHBHOMY OOILEHHMIO B KOMaHJE, pe(pICKCUH CBOETO MOBEIEHHUS U
JUJIEPCKUMHU KaueCTBaMH.
Kparkoe cogepxxanne JucuMNINHBI
Pasoen 1. Obwecmeo. nosvie ycnosus u pakmopel pazeumusi IUYHOCMU
CoBpeMeHHOE 00IIECTBO B YCIOBUAX INI0OATM3AMK U HH()OPMaTH3AIHH.
ConuanbHble NPOLECCH
WMHCTUTYTHI cCOLMaNN3aluu JIMYHOCTH
Wucturyt oOpa3oBaHus
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ConmanbHas 3HAYUMOCTb MTPOPECCUU.
«Most ipodeccrst B COBpEMEHHOM POCCHUIICKOM OOIIIECTBE
Paszoen 2. Jluunocmo. Coyuanvhvie u ncuxonio2uieckue mexHoi02uu Camoopeanu3ayuu u
camopaszeumus
[Icuxonorus JINYHOCTH
Crpareruu pa3BUTUS U CAaMOPA3BUTHS JIMUHOCTH
Camoopranusanus 1 caMopeanu3anus JUYHOCTH
JIMYHOCTH B CUCTEME HENPEPHIBHOTO 00pa30BaHUS
Ilenenonaranue B JIMYHOCTHOM U TpodeccuoHanbHOM pa3Butuu. [Ipaktukym «lloctpoeHue
KapbephI.
Pazoen 3. I'pynna. CoyuanvHvle u ncuxonio2uieckue mexHON02UU 2PYNN08020 N08eOeHUs U
Jauoepcmea
Komnnektus u ero popmupoBanue. [Ipaktukym «llcuxonorust oOieHus»
Crtunm pykoBocTBa U nuaepcTBa. [Ipaktukym «KomanmooopasoBanue. JIumepcTBoy»
[TpakTukym «YnpapieHue KOHGIUKTHBIMU CUTYallUsIMU B KOJJIEKTHBE»
IIpakTrikym «MOTHUBBI JTUYHOCTHOI'O POCTA»
ConuanbHO-TIICUXOJIOTUYECKOE ~ OOeclieueHue  ymnpaBieHHs  KOJJIEKTUBOM.  [IpakTuxkym
«HckyccTBO ynpaBisaTh co00ii»
OO611ee KOJMYECTBO pa3AeiioB 3.

— O0beM yueOHO# JUCUUIIIMHBI

O0beM TMCUMTLTHHBI
Buna yueOHo# padoThI Axax, | Actp.
3E
4. 4.
O01mas Tpy10eMKOCTh TUCIHUIIHHBI 2 72 54
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 0,88 32,0 24
Jlexmm 0,44 16,0 12
[Ipaktrueckue 3austus (I113) 0,44 16,0 12
CamocTosiTesbHasi padora 1,12 40 30
KoHnrtakTHas camocrosTenbHas pabora 112 0,2 0,15
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCHUIIIMHBI ' 398 | 29,85
Bua konTpoJis: 3auer

AHHOTauA padoyell MPOrpaMMbl JUCHHUIJIMHBI
«O01mas 1 HeopraHu4yecKasi XuMUsDH)

1 Heap aucuMmIMHbI — NpUOOpEeTEeHHE 3HAHMKA M KOMIIETEHIMH, (pOpMUPOBAHHE COBPEMEHHBIX
MIPEACTABJICHHUH B 00JJACTH TEOPETUIECKUX OCHOB XUMUH U XUMHUH AJIEMEHTOB.

2 B pe3yabTaTe n3y4eHHs JMCHUILIHHBI 00YYAIOIIUICS 10JIKEH

Obnadams cneAyOIMMMA KOMIETESHIIMSAMA U UHIUKaTopaMu ux goctmwkenus: OITK-1.2, OIIK-1.4,
OIIK-1.7, OIIK-3.2, OIIK-3.3., OIIK-3.4., OIIK-3.5.

3uamo:

— DJIEKTPOHHOE CTPOEHUE ATOMOB U MOJIEKYI;

— OCHOBBI TEOPUHM XHMHUYECKOW CBS3U B COCIUHEHMSX pPa3HBIX THUIIOB, CTPOCHUE BEIIECTBA B
KOHJICHCHUPOBAaHHOM COCTOSIHUU;

— OCHOBHBIE 3aKOHOMEPHOCTH TIPOTEKAHHS XHUMHYECKHX IMPOIECCOB U  XAPAKTEPUCTUKHU
PaBHOBECHOT'O COCTOSIHUS,

— METO/Ibl OMMMCAHUSI XUMUYECKUX PABHOBECHI B PACTBOPAX JICKTPOJIIUTOB;

— CTPOEHUE U CBOMCTBA KOOPIUHALMOHHBIX COEIUHEHHI;

— MOJIy4YE€HHE, XUMUYECKUE CBOMCTBA MPOCTHIX U CIIOXKHBIX HEOPTAHUYECKHUX BEIIECTB.

Ymemn:
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— BBINOJIHATh OCHOBHBIE XUMUUYECKHUE ONEPALINH, OTPEIEIATh TEPMOJUHAMUYECKUE XapPAKTEPUCTUKU
XUMUYECKHUX PEaKLIU U PAaBHOBECHBIE KOHIIEHTPALlMU BEILECTB;

— HCMOJIb30BaTh OCHOBHBIE XMMHUYECKHUE 3aKOHbBI, TEPMOJAMHAMUYECKHE CIPABOYHBIC JAHHBIE IS
pelieHus npodeccuoHalbHbIX 3a/1a4;

— IIPOTHO3UPOBATH BIUSHUE PA3IUNIHBIX (PAKTOPOB HA PABHOBECHE B XMMHUECKHUX PEAKIIHSIX.

Braoems:

— TEOPETHYECKUMHU METOJaMU OIKUCAHUSI CTPOEHUS M CBOMCTB MPOCTHIX M CIIOXKHBIX BEIIECTB Ha
OCHOBE JJIEKTPOHHOTO CTPOEHHsS HMX aTOMOB M IIOJOKEHHS B MNEPUOAUYECKON CHCTEME XHMHYECKHUX
3JIEMEHTOB;

— OCHOBHBIMH HaBBIKaMU Pa0OTHI B XUMHUYECKOU TabopaTtopuu;

— DOKCIIEPUMEHTAILHBIMH METOJaMHU OMNPEIENIEHNUs HEKOTOPhIX (U3NKO-XUMUYECKUX CBOMCTB
HEOPraHUYECKUX COCTMHEHUN.

3 Kpartkoe coaep:xaHue JUCUMILIHHBI

Pasoen 1. IlpuHIMIIBI XUMUAN

1.1 Ctpoenue aroma.

BonHoBBIE cBOliCTBa MaTepuabHBIX 00BEKTOB. YpaBHeHue Ae bpoitnsa. CooTHoLIeHHEe HeonpeneleHHoCTei
I'eiizenOepra. [lonsTHe 0 KBaHTOBOW MexaHMKe U ypaBHeHuHU LlIpenunrepa.

1.2 Ileprionnyueckuii 3aKOH ¥ IEPUOANYECKAS] CUCTEMA.

CoBpemenHast GOpMyIHpPOBKa MEPUOIUUECKOro 3aKoHa. [leproanueckas cucreMa U ee CBSI3b CO CTPOCHUEM
aTOMOB. 3aMOJTHEHUE AJICKTPOHHBIX CIIOEB U 000JI0UEK aTOMOB B MEPHOIUYECKON cucteme 3nmemeHnToB [1.1.
Menpeneesa.

1.3 OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE TTPOLIECCHI.

Crenenu oxkwuciieHus. BakHellnue OKUCIMTENN W BOCCTAaHOBUTENW. BakHeillune cxembl NpeBpalleHHs
BEILECTB B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUSX.
1.4. Xumnueckas CBsA3b U CTPOCHUE MOJIEKYIL.
KoBasieHTHas1 CBsA3b, OCHOBHBIE MOJ0KEHHSI METO/1a BAJICHTHBIX CBsI3el. PaccMoTpeHne cxeM nepeKpbIBaHUs
aTOMHBIX opOuTanmeii mpu 00pa3oBaHMM CBsA3el B MoJjekymnax. [mOpummsanus BOJTHOBBIX (DYHKITHIA.
OcHOBHBIE TOJIOXKEHHUA MeToAa MoJyeKylsipHbix opoutaneir (MO JIKAO). Meron I'miamecnu. OOmme
CBEJICHUS O KOMIUIEKCHBIX COEIMHEHUSIX, UX CTpOoeHHe. MexKMOoJIeKyasipHass ¥ BHYTPUMOJIEKYJISIpHAS
BOJZIOPO/IHAS CBsI3h. MIOHHAS CBSI3b KaK MpeebHBIA Clydail KOBAJIGHTHOW CBs3u. OOIIMe mpeacTaBiICHUs O
MEXMOJIEKYJIIPHOM B3aUMOJICUCTBUU: OPUEHTALIMOHHOE, MHAYKIIMOHHOE, AUCIIEPCUOHHOE B3aUMO/ICHCTBHUS.

1.5. TlonsATHE O XMMHUYECKON TEPMOINHAMUKE.

TepMmoaunamMuyeckue (QYHKIHH COCTOSHUS (XapaKTepUCTHUECKHWe (YHKIHMH). BHYTpeHHsISI SHEprusi u
SHTAJBIUA, WX (U3HYECKUH CMBICT. TepMOXMMHS M TEPMOXMMUYECKHE ypaBHEHHsS. 3akoH ['ecca u
cnenctBusi u3 Hero. [loHsiTue 00 SHTpONMHU, aOCOIIOTHAS SHTPONUS U CTPOCHHUE BemlecTBa. V3MeHeHue
SHTPONMHU B PA3IMYHBIX ITPOIECCAX.

1.6. ITonsiTue 0 XUMHUYECKOW KMHETHKE. XMUMHUUECKOE PaBHOBECHE.

OnHOCTaIMITHBIE W CJIOXKHBIE pEaKIUM. 3aKOH JAEHCTBYHOINMX Macc. KoHCTaHTa CKOpPOCTH peakiluu.
MoneKyIapHOCTh U MOPSANOK pEaKIMH. 3aBUCUMOCTb CKOPOCTH PEAKLHUHU OT TEMIEPATYPBI; SHTAIBIIHS
aKTUBALMU. [ OMOT€HHBIN U r€TEPOreHHbIN KaTalu3.

Uctunnoe u kaxkyumieecs paBHoBecus. KoHcTaHTa XuUMHUYecKOro paBHoBecus. CMeleHue
XUMH4YecKoro paBHoBecus, npuHuun Jle-Illatense — bpayna.

Oneprust ['mb6ca, ee cBsA3p ¢ sHTponued M SHTaIbNHeW. dusznyeckuii cmbicn >HEeprum [ ubOca.
DHTPONUNHBIN ¥ SHTATBIUUHBIN (hakTophl mporiecca. CBsizb AG’; ¢ KOHCTAaHTOW paBHOBECHS.

1.7. PactBOpsl. PaBHOBECHS B pacTBOpax.

[Ipoueccrl, compoBoXKAarore 00pa30BaHUE KUAKUX HCTUHHBIX DPACTBOPOB HEAIEKTPOJIUTOB U
3JIEKTPOJINTOB. ACCOUMUPOBAaHHbIE M HEACCOLMHMPOBAHHBIE AJIEKTPOIUTHL. (CTeneHb JUCCOLMALNU.
Koncranta muccoumanuu. PaBHOBecme B cuUcCTeMe, COCTOSIIIEH M3  HACBIIIEHHOTO  pacTBOpa
MajopacTBOPUMOTO 3JIEKTPOJIUTA U €r0 KpUCTAIUIOB. PaBHOBECHE B pacTBOpax KOMIUIEKCHBIX COEIMHEHUH.
PaBHOBecHue aucconmauy BObl, HOHHOE IPOU3BEAECHUE BOJIbI U €r0 3aBUCUMOCTb OT TeMriepaTypsl. [llkana
pH. I'maponus conei.
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Pa3zoen 2. Heopranudeckasi XuMust

2.1. Xumus s-371€eMeHTOB. 2.2. XuMus p- 3JIEMEHTOB.

Bonopoa-nepBelil 31IeMEHT NEPUOIUUECKON CUCTEMBI, €r0 JTBOMCTBEHHOE MOJIOKEHUE. DIEMEHTHI 1—
2 u 13-18 rpymnm nepuoanudecKoi CUCTEMbl. 3aKOHOMEPHOCTH B M3MEHEHHH SJIEKTPOHHBIX KOH(UTYpaInid,
BEJIMYMH PATUYCOB, JJIEKTPOOTPUIATEIIBHOCTY W SHEPrUM MOHU3AIMU aTOMOB. TUIHYHBIE CTETICHU
OKHUCJIEHHA. XUMHUYECKHE CBOWCTBA IPOCTHIX BELIECTB. 3aKOHOMEPHOCTH B CTPOCHHMHM U CBOMCTBax
OCHOBHBIX TUIIOB COEIMHEHM, UX nosrydeHue. [IpupoaHsle coenHEeHNs, OIy4YEeHNEe U TPUMEHEHNE.

2.3. Xumus d-anemeHTOB. 2.4. Xumus f- a3J1eMeHTOB.

OnemeHThl 3—12 Tpynn NepuoguyYecKol CHUCTEMbl. 3aKOHOMEPHOCTH B U3MEHEHHH SJIEKTPOHHBIX
KOH(QUTYpaluii, BEIUYUH pPAJAUYCOB, OJHEPrHM HMOHU3ALMU, XapaKTEPHBIX CTENEHEH OKUCIICHWS,
KOOpJMHAIIMOHHBIX YKCeN aTOMOB. [IpupoHbie coequHeH s, TOIYyYeHUE U COMOCTaBICHHE (PU3NYECKUX U
XUMUYECKUX CBOMCTB TpOCThIX BemecTB. CTpoeHHWE M CBOWMCTBA OCHOBHBIX THIIOB COCAMHEHUH.
OcoOenHoctu f- 371eMEHTOB.

4 O0beM yueOHOH TUCHUILINHBI

Beero Cemectp
Bun yuyeOHo# padoThI 1 2
3E Axan.4. | 3E | Axkan.u. | 3E | Axan. u.
OO0mast TpyI0EMKOCTb JHCIAIITHHBI 12 432 6 216 6 216
Konraxrnas pagora - 5,33 192 [301] 12 |222| 8o
ay/INTOPHbIE 3aHATHS:
Jlexuuu 1,78 64 0,89 32 0,89 32
[paktuueckue 3ansatus (I13) 0,89 32 0,89 32 - -
Jlaboparopusie paboTsr (JIP) 2,66 96 1,33 48 1,33 48
CamocrosiTesqibHAs paboTa 4,66 167,8 1,89 68 2,77 99.8
KoHnTakTHas camocTosiTenbHast ) ) )
padora 4,66 1,89 2,77
CamocTosiTeTbHOE U3YYCHUE 167.8 63 99.8
pa3aenoB AUCUUTUIMHBI ’ ’
Buasbl koHTpOJIA:
IK3aMeH 2 72 1 36 1 36
KonraktHas pabora —
POMEKYTOUHAsI aTTECTALIUS 2 08 1 0.4 1 04
ITogroroBka k 3K3ameHy 71,2 35,6 35,6
Kypcosas padora 0,01 0,2 - - 0,01 0,2
KonrtakTHas pabora —
MPOMEKYTOUHAS ATTECTAILIHS 0,01 0.2 ] i o 0.2
Buja uToroBoro KOHTpOJIs: IK3aMeH sk3amen, KP
CemecTtp
Buj yueOHoi1 padoThI Beero 1 2
3E Actp. u. 3E Actp.u. | 3E | Actp. u.
OO0mmas Tpy10eMKOCTh AUCIUTUTHHBI 12 324 6 162 6 162
Konraxruas padora- 5,33 144 3,11 84 (222 60
ay/INTOPHBIE 3aHSTHS:
Jlexunn 1,78 48 0,89 24 0,89 24
[Tpaktuueckue 3ausatus (113) 0,89 24 0,89 24 - -
JlaGopaTtopusie padoTs (JIP) 2,66 96 1,33 36 1,33 36
CamocrosiTesbHass padora 4,66 125,85 1,89 51 2,77 74,85
KonTakTHas camocTosiTenbHas 4,66 - 1,89 - 2,77 -
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pabota

CaMocToATEIbHOE N3YUEHHE

pa3ienoB AUCITUTIIMHBI 125,85 51 74,85

Buabl koHTpOJIA:

IK3aMeH 2 54 1 27 1 27

KonrtakTHas pabora —

0,6 0,3 0,3
MPOMEKYTOUHAs ATTECTALMS 2 1 1
ITogroroBka k 3K3ameHy 53,4 26,7 26,7
KypcoBas pa6ora 0,01 0,15 - - 0,01 0,15
KonrtakTHas pabora — 0,01 0.15 ) ) 0,01 0,15
MIPOMEKYTOUHAs ATTECTALIMS
Bua uToroBoro KOHTpoOJIA: IK3aMeH sk3amen, KP

AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«Opranuveckasi XUMHSD)

1 Heap AUCHUIUIMHBI — TPUOOpPETCHHE CTYACHTAMHU 3HAHUH O CTPOCHUH OpPraHUYECKHX
COEIMHEHUH, OCHOBHBIX XHMMHMYECKHMX CBOMCTBAaX pAa3JIMYHBIX KJIACCOB OPraHUYECKUX COCIWHEHHN U
METOJIaX UX MOTYYCHHsI, KaK TIPOMBIIUICHHBIX, TaK ¥ TaO0OPaTOPHBIX.

2 B pe3yabTaTe H3yuyeHHUs JUCUMILIMHBI 00y4AIOIIHUIACH 10JIKEH:

Obnadams CIENYIOUIMMHA KOMIICTCHIIUSAMU W WHAUKaTopaMu uX goctixkeHus: OITK-1, OIIK-1.2;
OIIK-1.4; OIIK-1.7; OIIK-3, OIIK-3.2; OIIK-3.3; OIIK-3.4; OIIK-3.5

3namo:

— TEOPETUYECKHE OCHOBBI CTPOCHHUS M CBOMCTB Pa3IMYHbIX KJIACCOB OPraHUUECKUX COSAMHEHHIA;

— CIIOCOOBI MOTyYEHHsI M XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPraHMUECKUX COETMHEHUI;

— OCHOBHBIE MEXaHU3MBbI ITPOTEKAHUsI OPTaHMUECKUX PEaKIIHif;

Ymemn:

— MIPUMEHATH TEOPETUYECKUE 3HAHUS JIJIs1 CHHTE3a OPraHMUYECKUX COEIMHEHUN pa3IMYHbIX KJIACCOB;

— AQHAIM3UPOBATH U MPEICKA3bIBATh PEAKIIMOHHBIE CBOMCTBA OPraHMUYECKUX COEIMHEHNI;

— COCTaBJISITh CXEMbI CUHTE3a OPraHUYeCKUX COCAMHEHUM, 3a/IaHHOTO CTPOCHHUS;

Braoemn:

— OCHOBaMH HOMEHKJIATYPhI ¥ KJIacCH(PUKAIMN OPraHUYECKUX COSINHECHU,

— OCHOBHBIMH TEOPETUUYECKUMH NPEACTABICHUSMH B OPraHUUECKOW XUMUH;

— HaBBIKaMH 0O0OCHOBAHUS PAlIMOHAIIBHBIX CITIOCOOOB MOTYYEHUS] OPraHMYECKUX BEIIECTB.

3 Kpartkoe cogep:xaHue JUCUMILIHHbBI

Paszoen 1. Teopus xumuueckoeo cmpoenus u HacviujenHwle y2neo0opoovt (YB).

2.1. [Ipupona xuMHUUYECKOI CBA3U

[Tpupona xoBaneHTHOI cBsi3u. Dopmyisl JIbtonca. @opmanbhslii 3apaa. Teopus rudpunuzamun AO.
Teopust oTTamkuBaHUs SJICKTPOHHBIX TMap BajgeHTHOU obonouku (ODIIBO) m dhopma mosekyn. ATOMHO-
opoutansHbie Monenu. JhdeKTsl B oprannueckoi xuMuu. [IoHITHE 0 MEXaHW3ME XUMHUYECKOW PEaKIIHH.
[IpomexyTOUHBIE COETMHEHUS M YACTULIBI OPTaHUYECKUX PEAKLIUN.

1.2 Anxanbl

['omonorunueckuii psa. Mzomepus. Homenknatypa. CrocoObl mosnydenus. I[IpocTpaHcTBeHHOE |
aNIeKTpoHHOE cTpoeHue. Dusmueckue cpoiicTBa. OOmas XapaKTEPUCTHKA PEAKIIMOHHON CIOCOOHOCTH.
[Toctynat XsMmoHa..

1.3 Crepeounsomepust

Tunsl cTepeon3oMepoB: KOHPOPMEPHI, TEOMETPUUECKHE H30MEpbI, SHAaHTHOMephl. OnTuuyeckas
u3oMepus. XHUPaTbHOCTh. ODJHaHTHOMEphl. Parmemudeckas cmech. CmocoObl  MPOCTPAHCTBEHHOTO
M300paxKeHHs ONTUYECKUX M30MepoB. OTHocutTenbHas U abcontoTHas koHburypauuu. [Ipoexkun Ouiepa.
D,L-Homenknarypa. R,S-Homenknarypa. Ilonartue 00 onTHYeCKOW aKTUBHOCTH COCIHMHEHUH C JBYMS
ACUMMETPUYECKUMHU LIECHTPAMH.
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1.4 [MukmoankaHsbl

[I'omonornueckuii psn. M3omepus. Homenknatypa. CrnocoOwsr momyuenus. Kondopmarnuu. Turbr
HalnpspKeHUM B HUKIIaxX. PU3NYECKUe CBOKMCTBA. Peakiny [UKII0aJIKaHOB.

Pazoen 2. Henacviwennvle y2ne6000poobi.

2.1. AnkeHsbl

['omonoruyeckuii psga. M3omepus. Homenknarypa. CrocoObl monydenmsi. [IpocTpaHcTBeHHOE
crpoeHue. Prusnyeckue CBOKMCTBA. Peakiny aJIkeHOB.

2.2 Anxunsl

I'omonoruueckuit psn. Mzomepus. Homenxnatypa. CrnocoObl mosyueHusi. IIpocTtpancTBeHHOE U
3JIEKTPOHHOE cTpoeHne. duznueckue cBoiicTBa. Peakiiuy ankuHOB.

2.3. AnkaaueHsl U MOJUEHBI

[TonsiTHe O TEPUIUMKIMYECKHX peaknusax. [omomormueckuii psga. Kmaccudukamus. M3omepus.
Howmenknarypa. CriocoOsl nonydenus. Peakuuu 1,3-ankaguenoB. [ToHsTHE 0 NEPUIMKINYECKUX PEAKIIHUIX.
[uxnonpucoenunenue.. OcobeHHOCTH peakiuil J(nnbca-Anbaepa.

Pa3zoen 3. Apomamuueckue coeounernus.

3.1 Teopuu apoMaTUYHOCTH.

CoBpeMeHHBIE MPEICTABICHUSI O CTPOCHMM OeH30i1a. ApoMaTHYecKHil xapakTep OeH30ja. DHeprus
comnpsixeHus. O0mre KpUuTepuu apoOMaTUYHOCTH.

3.2 CoenuHeHns 6EH30IbHOTO psiia

N3omepusa. Homenknatypa. CrnocoObl mosydenusi. [IpocTpaHCTBEHHOE W DJIEKTPOHHOE CTPOCHHE.
dusnueckue cBoiicTBa. OOIIas XapaKTePUCTHKA PEAKIIMOHHON CTIOCOOHOCTH.

Pasoen 4. I'anozcenonpouszeoonvie. Cnupmsi, gpernonst, npocmoie 3Qupol.

4.1 'amoreHONPOU3BOIHBIE

Knaccudpukanus. Homenkmnarypa.

Anxwi- u ammranoreHuasl. M3omepust. Homenknatypa. Crioco6s! nmonyuenus. [IpoctpancTBeHHOE U
ANEKTPOHHOE cTpoeHue. OU3nuecKrue CBOMCTBA.

Peakuun  HykineoQuabHOrO  3aMEIIEHHss WM OTIICIJICHUS.  BUMONEKyNSpHBI ~ MeXaHU3M
HYKJICO(UIBHOTO 3amenieHust (Sn2).

MoHOMONEeKYISIpHBI ~ MeXaHM3M  HyKjJleouiapHOro 3amemieHus. Peakuuu otmeruieHus. [3-
OnumunupoBanue. Mexanusmel E1 u E2. Apomarnyeckue rajgoreHonpon3BoiHble. MexaHu3M 3aMelleHus
rajoreHa B aKTHBHUPOBAHHBIX ranoreHapeHax (Sn2 apom). HeakTuBHpoBaHHBIE TajOr€HONPOU3BOJHBIE
apoOMaTHYECKHX YIJIEBOJOPOI0B; apMHOBBII MEXaHU3M 3aMELICHM rajloreHa.

4.2 DneMeHTOpPraHUuYeCKUe COCTMHECHUSL.

XapakTepucTUKa CBSI3€H  YIIEpOA-3JIEMEHT B  3aBHCHUMOCTHM OT IIOJIOXKEHHS JJIEMEHTa B
[lepmonnueckoii cucreme HneMeHTOB. Mertamiopranudyeckue coenuHenus. Homenknatypa. CrocoObl
IOJIyUYEHUsl JINTUH- W MarHuMopraHuuyeckux coenuHeHui. Peakuus ['punbsapa, Mexanusm. CrpoeHue
peakTuBOB I puHbspa. VX peakuuu ¢ COEINHEHHUSIMH, COAEPKAIMMH aKTUBHBIN aTOM BOJIOPOJIa: KUCIOTaMU,
CIIUpTaMu, aMUHAMU.

4.3 CoupTsl.

Opnnoaromubie ciupThbl. Kinaccudukanus n Homenkiaarypa. CriocoOsl nomydenusi. [IpoctpancTBeHHoOe
Y 3JIEKTPOHHOE CTpOeHHE. XUMHYECKHE CBOMCTBA.

4.4 ®eHonbl

Knaccudukanus u Homenkinarypa. CrocoOsl monydeHus. dusnyeckue cBoicTBa. [IpocTtpancTBeHHOE
Y DJIEKTPOHHOE CTPOEHHE. XUMUYECKUE CBOMCTBA

4.5 TIpocTtsie a3hupbl

Knaccudukanus nu Homenkiarypa. Croco6s! nonydenus. @usnyeckue cBoiictsa. [IpocTpancTBeHHOE
Y 3JIEKTPOHHOE CTpOEHHUE. XMMUYECKUE CBOMCTRA.

4.6 DniokcucoeIMHEHUs

N3omepusa. Homenkmarypa. CrnocoObl momydenus. ®Pusmdeckue cBoicTBa. [IpocTpaHcTBEHHOE U
JJIEKTPOHHOE CTPOCHME OJTUIICHOKCHJA. XUMHUYECKHE CBOMCTBA. MEXaHM3Mbl peaklMil M HalpaBiICHUE
packpbIThs Koyibla. [IpuMeHeHre B MPOMBIILITIEHHOM OPTaHUYECKOM CHHTE3E.

44



Pa3zoen 5. Anvoecuovl, kemonwvi. Kapbonogule kuciomol u ux npouzsooHble.

5.1. Anpaeruasl U KETOHEI

Knaccugukamnus u Homenknarypa. Criocoosl nonmydenus. @uszndeckue cBoiicTBa. [IpocTpancTBeHHOE 1
3JIEKTPOHHOE CTPOCHUE. XMMHUYECKHE CBOMCTBA.

5.2 OgHOOCHOBHBIE KapOOHOBBIE KHCIIOTHI.

Knaccupukanuss 1 HOMeHkiarypa. CrocoObl momydeHus. I[IpocTpaHCTBEHHOE W DJIEKTPOHHOE
crpoeHue. Prusnyeckue CBOMCTBA. XUMUYECKHE CBOMCTBA.

5.3 dyHKIMOHATIBHBIE MPOU3BOJAHBIE KApOOHOBBIX KHCJIOT: TaJOT€HAHTHUAPHUABI (alUraioreHuIbl),
AQHTUJPUIIBL, CIIOKHBIE 3(UPDI, AMUIbI, HUTPHIIBI.

Crnioco0b1 nosydeHusi. OCOOEHHOCTH MPOCTPAHCTBEHHOTO W 3JIEKTPOHHOTO CTpoeHus. Baxueimime
cBoiicTBa. Peakunu N- u O-anunupoBaHus. X MEXaHU3Mbl. KETEHBI M TUKETEHBI.

5.4 MHOTOOCHOBHBIE KapOOHOBBIE KUCIIOTHI.

JlnkapOOHOBBIE KUCIOTHI KUPHOTO U apoMaTuyeckoro psana. Homenkmnarypa. CrocoObl moiaydeHus.
dusnyeckne W XUMHUYECKUEe cBoiicTBa. MasoHoBblid »¢up. Ilomyuenue. Ctpoenue, CH-KucnorHocTs.
Peakninu KoHIeHCAIIMY MAJIOHOBOTO 3(Hpa U MaJOHOBOW KHUCJIOTHI € ajlbJAeTUIaMU.

5.5 3ameménHble KapOOHOBBIX KHCIIOT.

["anoreno3amemniennbie kucnoTel. Kiaccudukanus u HoMeHknaTypa. CrnocoObl MmoyydeHus o- u [3-
TaJIOTeHO3aMEIICHHBIX ~ KUCIOT. XHUMHUYECKHE CBOWCTBA. [ MIAPOKCHUKHCIOTHI:  KiIacCUUKAIUSI U
HoMmeHkartypa. CrocoObl monyueHus. OCOOEHHOCTH CBOWCTB O-, [-, Y-THAPOKCUKUCIOT. JIaKTOHBI.
AmuHOKHUCHOTHL. CriocoOwl monyuenus. Ctpoenue. Baxknelmme Gu3nyecKkue 1 XMMHUIECKHE CBONCTBA.

Pa3zoen 6. Az3omcoodeporcawue.

6.1. Hurpocoenuuenus

Knaccupukanus u nHOMeHKIatypa. CrocoObl monmyudeHus. I[IpocTpaHCTBEHHOE U SIEKTPOHHOE
cTpoeHue. XuUMHUYeCcKHe CBoicTBa. Tayromepuss MNEpBUYHBIX M BTOPUYHBIX adu(aTHYECKUX
HUTpOCOeauHEeHuN. Peaknuu.

6.2. AMuHBI

Knaccugpukamuss u Homenkiarypa. CrocoObl momydeHus. Puznueckue CBOHCTBA. XHUMHUYECKUE
CBOMCTBA.

6.3 A3a- 1 IMa30COEANHEHUS

[lonyyenue aMa30COEAMHEHUN peakUMed AHA30TUPOBAHMS: YCIOBUS MPOBEACHUS PpEAKUUH U
MEXaHM3M; Pa3inyusg B YCTOWYMBOCTH HACBHIIIEHHBIX M apOMATHYECKUX IuazocoeauHeHuil. dusznueckue
cBoiicTBa. [IpoCcTpaHCTBEHHOE U 3JIEKTPOHHOE CTPOEHUE apOMATHYECKUX THAa30COECINHEHUI B 3aBUCUMOCTH
or pH cpenbl, TayromepHble NpeBpalleHUs. XUMUYECKHE CBOMCTBa. A3zocoueranue. llonmyuenue wu
MpUMEHEeHUE azacoeAuHeHu. CUHTE3.
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4 O0bem yueOHOM TUCUMILIUHBI.

Cemectp
Bcero
Bi1 yucOHoi paGoTs! 2 ceMecTp 3 cemecTp
3E Axkan. 3E Axag 3E Axap.
q. . 4. 9.
OO61ast TpyA0EMKOCTh TUCIUTUTHHBI 9 324 3 108 6 216
KonTakTHasi pabora — ayIMTOPHBbIE 311 112 1,33 48 1,78 64
3aHSITHSA:
Jlexuun 1,33 48 0,44 16 0,89 32
[Tpaxtrueckue 3anstus (113) 1,78 64 0,89 32 0,89 32
JlaGopatopusie padotsl (JIP) - - - - - -
CamocTosiTesibHasi padora 4,89 176 1,67 60 3,22 116
KonTakTHas camocrosiTenbHas paboTa 0.4 0.4 i
Camosromrenmmos wsyscmne peeron | %7 L67 3,22
YHCHHE pasi 1756 59,6 116
JUCIUILTAHBI
Buabl KOHTpOJIA:
Buo konmpona uz YII (3au /3au c ou.)
JK3aMeH 1 36 - - 1 36
KonTaktHas paboTa — MpOMEKyTOYHAS
0,4 - 0,4
aTrTecTanus 1 - 1
[ToaroroBka K 3K3aMeHy. 35,6 - 35,6
3auér ¢
Bua uTOoroBoro KOHTpoJIs: - IK3aMeH
OLIEHKOM
Beero Cemectp
B yucGHoi paGoTs! 2 ceMecTp 3 cemecTp
3F Actp. 3E Actp. 3E Act
q. q. p. 4.
OO61mast TpyA0€MKOCTh JUCIUTIIINHBI 9 243 3 81 6 162
KonTakTHasi padbora — ayiuTOpHbIE 3,11 ’4 1,33 36 1,78 48
3aHATHS:
Jlexum 1,33 36 0,44 12 0,89 24
[Tpaktuueckue 3ansatus (I113) 1,78 48 0,89 24 0,89 24
JlaGopatopusbie padotsl (JIP) - - - - - -
CamocTosiTesibHasi padoTa 4,89 132 1,67 45 3,22 87
KonraktHas camocrosiTensHas pabota 03 0.3 )
glmmK us VII onsa 3au / 3au ¢ oy.) 489 167 3.22
aMOCTOSTENIbHOE U3YUEHUE Pa3/IeiioB 1317 447 87
JICITUTIIIAHBI
Buasbl KOHTpOJIA:
Buo konmpona uz YII (3au / 3au c ou.)
JK3aMeH 1 27 - - 1 27
KonraktHas pabota — mpomexkyTodHas
0,3 - 0,3
aTrTecTanus 1 - 1
IloaroroBka K 3K3aMeHYy. 26,7 - 26,7
3auér ¢
Buj MTOroBOro KOHTPOJIS: . JK3aMeH
OLIEHKOM




AHHOTaNUA padoyell MPOrpaMMbl JUCHUINJIMHBI
«AHATHTHYECKAS] XUMHSD»
1 Heap AUCHUIIMHBI — MPUOOPETEHHE OOYJAOIIMMHUCS 3HAHWA W KOMIETCHIINA, HEOOXOIUMBIX
JUTSI PEIICHUS KOHKPETHBIX 33724 XHMHYECKOTO aHaIN3a.

2 B pe3yabTaTe H3yuyeHHUs JUCUMILIMHBI 00y4AIOIIHUIACH 10JI7KEH:
Obaaoams CeNyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH MX JOCTUKCHUS:
OIIK-1.2; OIIK -1.4; OIIK-1.7; OIIK-3.2, OIIK-3.3, OIIK-3.4, OIIK-3.5, OIIK-3.6.

Buame:
OCHOBHBIC TOHATHSI, TEPMHUHBI, METOJIbI M MPUEMbl KaU€CTBEHHOTO M KOJMYECTBEHHOTO XHMHYECKOTO
aHaIIN3a;
TEOPETHUECKHE OCHOBBI (DU3UKO-XMMHUYECKUX METOJIOB aHAIH3a;
NPHUHIAIBL  pa0OThl OCHOBHBIX TMPUOOPOB, HUCIHONB3YEMBIX JJIsi TIPOBEIACHHUS KAYeCTBEHHOTO U
KOJIMYECTBEHHOI'O aHaIN3a;
Ymemn:
MPUMEHATH MPUOOPETEHHBIE MPAKTUYECKUE HABBIKM B TMTPO(PECCHOHAIBHON JEATEIHLHOCTH JJIsl PEIICHUS
KOHKPETHBIX aHATUTHYECKUX 3a]1a4;
MPOBOJIUTh OOOCHOBAHHBIM BHIOOP MeETOAAa aHajW3a C y4eTOM IeJied M OCOOEHHOCTEH JaHHOM
MPAKTUYECKON 3a0a4H;
MIPOBOJIUTH PACUYEThl HA OCHOBE MPOBEICHHBIX HCCIICOBAaHUN;
MIPOBOJAUTH METPOJIOTHYECKYIO OIICHKY PEe3yJIbTaTOB KOJIMYECTBEHHOTO XUMUYECKOTO aHaIn3a
Bnaoemn:
OCHOBaMH METPOJIOTUYECKOH OIEHKU PEe3yIbTaTOB KOJMYECTBEHHOTO XUMHUYECKOTO aHAIH3A;
MpueMaMy UHTEPIIPETAIIUN PE3yJIbTaTOB aHATN3a Ha OCHOBE KBAIMMETPUUYECKHUX OICHOK;
METOJIOJIOTHEH  XUMHYECKUX U  (PU3UKO-XMUMHUYECKUX METOJIOB  aHaju3a, I[IUPOKO
HCTMOJIb3YEMBIX B COBPEMEHHOM aHAJTUTUYECKON MTPAKTUKE

3 Kpartkoe cogep:xaHue JUCUMILIIHHbI

Pasoen 1. inentuduxanys HOHOB 3JIEMEHTOB B PacTBOpax

1.1 BBenenue B COBpEMEHHYIO AHATUTUYECKYIO XUMHIO.

AHanuThueckas XMMHsS KaKk OCHOBAa METOJOB M3y4eHHUS M KOHTPOJS XMMHYECKOTO COCTaBa BEIIECTB B
MaTepuaIbHOM MIPOU3BOJCTBE, HAYYHBIX HCCIIEIOBAHUSAX, B KOHTPOJIE 0OBEKTOB OKpYXKarouieil cpeasl. Busl
aHanu3a. DIIEMEHTHBIH, MOJIEKYJISIPHBIN, (a30BbIi 1 N30TONMHBIN aHanu3. KonnuecTBeHHBINH U KaueCTBEHHBIH
aHAJIN3 OPTraHMYECKUX U HEOPraHWYEeCKUX BeIIecTB. XUMHUECKHUEe, (PU3NKO-XUMUYECKUE METO/bl aHaIN3a,
UX B3aUMOCBSI3b, COOTHOILIEHUE M NPUMEHEHUE. AHAJINTUYECKUI CUTHAJI KaK HOCUTENIb KaueCTBEHHOW U
KOJUYEeCTBEHHON uHpopMmaruu o0 o0bekTe aHanmu3a. [locTaHOBKAa aHATUTUYECKOW 3amadu. AJNTOpPUTM
NPOBEICHUS aHAIM3a: 0TOOP CpeHel MpoObl, MOATOTOBKA MPOOBI K aHAIN3Y, U3MEPEHNE aHATUTHIECKOTO
CUTHAJIa U €ro METPOJIOTMYEecKas OLEHKA, pacdyeT pe3y/ibTaTOB aHajdu3a M UX HHTeprperauus. llpumepsl
peleHus 3a7a4 aHAIUTHYECKOTO KOHTPOJIS B XUMHUUECKOM TEXHOJIOTHH, B aHAJIN3€ 0OBEKTOB OKpYXKaroIei
cpensl U Ap. IIOHATUS O COBPEMEHHBIX METOJaX 3JIEMEHTHOIO aHallu3a: aTOMHO-3MHUCCHOHHBIN aHaIN3,
aTOMHO-a0COpOLIMOHHBIIN aHAIN3, PEHTI€HO(IYOPECIICHTHBIN aHAU3.

1.2 Cnenuduka 3a7a4 aHATUTUICCKOU XUMUH.

OcHOBHBIE ~ TEpMHMHBI  aHamuTHUecko  xumuu. OOHapyxenue. OmnpezneneHue. AHaIM3.
AHalnUTHYeCKHEe XUMHYECKHE peaklUWd Kak OCHOBAa XHMHUYECKOro aHamuza. KadecTBeHHblE U
KOJINYECTBEHHBIC aHAIUTHYECKUE XUMHUYECKHe peakuuu. TpeboBaHus, npeabapisemMble K HUM. Crenuduka
AQHAIUTUYECKUX pEaKLUi, UCTIOIb3yeMbIX B aHaM3e. AHaTUTHUecKas GopMa M aHATUTUYECKHE MPU3HAKHU.
AHaIMTHYECKUE pEAaKUUMH M aHaIUTU4YecKue HPQeKThl. XapaKTePUCTHKH aHATUTUYECKUX PpEeaKIuil:
YyBCTBUTEIBLHOCTh, M30MPATEIBHOCTh (CEJIEKTUBHOCTH). [ 'pynmoBeie, 00mMe, YacTHBIC, XapaKTEpHBIC U
cneuuduyeckne peakuuu. IlyTu mMOBBIIEHUS H30UPATENbHOCTH M UYYBCTBUTEIBHOCTU aHAIUTHUECKUX
peaKuuii.

1.3 Xumnueckne paBHOBECHS B TOMOT€HHBIX U T€TEPOI€HHBIX CUCTEMAX, IPUMEHSIEMBIX B
AHAJIUTUYECKON XUMHUH.
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OcHOBHBIE  THIBI  peakluid, TPUMEHSEMBIX B  AHAIATHYECKOW  XUMHH  (OCAXKICHHUS,
KHCJIOTHO-OCHOBHBIE, KOMIUIEKCOOOpa30BaHusl, OKUCICHUSI-BOCCTAaHOBIIEHUS). COCTOSIHUE HOHOB 3JIEMEHTOB
B pacTBopax. KoHCTaHThI paBHOBECHS aHATMTUUYECKUX PEAKIUN: TEPMOAMHAMUYECKHE, KOHLIEHTPALIMOHHBIE,
ycioBHbIe. DakTOphl, BIUAIONIME HAa XHMHUYECKOE paBHOBecHE (KOMIUIEKCOOOpa3oBaHHE, OOpa3oBaHME
MaJjopacTBOPUMBIX COCIMHEHHM, N3MEHEHUE CTETICHN OKHCIICHUS ONPENEIsieMOro HOHA, BIUSHUE TPUPOIBI
PacTBOPUTEIISL, HOHHOM CHJIbI, TEMIIEPATYPHI, COCTaBa pacTBOPA).

PaBHOBecusi B aHATUTUYECKU BAXKHBIX MPOTOJUTHYECKUX cucTeMaX. KOHCTaHTBI KHUCIOTHOCTU U
OCHOBHOCTH. YpaBHEHHUs MarepuaibHOro OanmaHca. Beramcimenue pH pacTBOpOB KHCIOT W OCHOBAaHHM
pa3IMYHON CHJIBI, CMECEW KHUCIOT M OCHOBaHUH. BydepHbie pacTBOpHI, MCHOJB3yeMble B XUMHUYECKOM
aHaJM3e: UX cocTaB, cBoicTBa (OydepHas eMkocTb, 00macTh OydepupoBanus), pacuer pH, npuMeHeHue B
AHAJIUTUYECKON XUMHUH.

AHanUTHYECKHE pEeaKIUh KOMIUIEKCOOOPAa30BaHMS, OCAXKICHUS, OKHCICHUSI-BOCCTAHOBIICHUSI.
OO6mmue, cTyneH4YaTsle U yCIOBHBIE KOHCTAHTHI YCTOMYMBOCTH KOMIUICKCHBIX coeMMHEeHHH. Vcmomp3oBanme
peakuuidi KOMIUIEKCOOOpa3oBaHWsT B aHAJUTHUECKONM Xumuu (OOHApyKeHHE ¢  KOJUYECTBEHHOE
orpezeneHue, MackupoBanue). Mcnonp3oBaHue peakuil ocakJeHUsl B aHaIuTHUecKux Hensx. Koncranra
PaBHOBECHS PEaKIHi OCaXKIEHUS-PACTBOPEHUS; (PAKTOPHI, BIUSIONINE HA PACTBOPUMOCTh OCaaKkoB. Pacuer
YCIOBHM OCA&XIEHHS M PACTBOPEHHS] OCaAKOB. (OKHCIHMTEIbHO-BOCCTAHOBUTENIBHBIE PAaBHOBECHS.
CraHaapTHBIN U peaabHbIi OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE MTOTEHIIUAIIBI.

Xumudeckue W (U3UKO-XMMHYECKHE crmocoObl ompeneneHuss pH pactBopoB. PaBHOBecus
AHATUTUYECKUX pEaKIUid KOMIUIEKCOOOpa3oBaHWs W yhpaBieHHe uMHA. @DakTopbl, BIUSAIONUE HA
HaIlpaBJIE€HUE OKHUCIIUTEIbHO-BOCCTAHOBUTENbHBIX peakiuil. KoHcTaHTa paBHOBECHMS M €€ XHMHKO-
aHaJTUTHYECKOe 3HaueHue. PacueT k03¢ (HhUIIMEeHTOB MOOOUHBIX peaKIuil.

1.4. KayecTBeHHbIE M  KOJWYECTBECHHBIE AHAIUTUYECKHE PEAKUUH C  OPraHMYECKUMU
AQHAJTUTUYECKUMU PEareHTaMu B aHAJIN3€ HEOPraHUYECKUX BEIECTB.

Oprannueckue anHamutudeckue peareHTol (OP). Kmaccupukamms OP mo Tumy peakumii ¢
HeopranndeckuMu wuoHamu. KowmmiekcooOpasyromue OP u cTpoeHme wX MONEKylT: (YHKIIMOHAIBHO-
aQHAINTHUYECKas M aHaJUTHKO-aKTHBHas rpynmnbl. OcOOEHHOCTH W TMpeumyliecTBa Hcnonb3oBaHus OP,
obnactu mpuMeHeHUs. J[ONMOTHUTENBHO: TEOpHUs ACUCTBHS KoMILiekcooOpasywomux OP, yuer moHHOrO
coctosituust OP u metamna. ['mnore3a aHamoruii U mpakTHYeCKHe BbIBOABI U3 Hee. [Ipupona xumuyeckoit
cBsA3M B KoMmiulekcax OP ¢ moHamu MeTayuloB U €€ IpOsBIEHUE B LIBETHOCTH KoMIuiekcoB. Peakuun OP c
XpOMOQOPHBIMU  3JeMEHTaMU. VHTEHCHUBHOCTb OKpPAacCKH aHaJUTHUYECKUX (OpM M HMHTEHCUBHOCTD
norsomieHus. Mcrnonb30BaHne peakiuii OpraHndeckuxX peareHToB B (POTOMETPUIECKOM aHAIIH3E.

Pa3zoen 2. KonndyecTBeHHbIN XUMUYECKUI aHATTN3

2.1. [IpuHUUIIBI ¥ 337]a41 KOJIMYECTBEHHOT'O aHAJN3A.

Krnaccudukanns MeTo 0B KOTHMUECTBEHHOTO aHain3a. TpedoBaHUs, MpeabsIBIsieMble K XUMUYECKIUM
peakiusiM B KOJMYECTBEHHOM aHalu3€. OJTalbl KOJMYECTBEHHOTO OIpeAelieHus. XapaKTepUCTHKa
pPe3yabTaTOB KOJIMYECTBEHHOIO XMMHUYECKOro aHanu3a. OnpenesieHue coAepaHus BEIECTBA B PacTBOPE,
pacuetHbie  ¢opmynbl. CmocoObl TpencTaBiICHHsS pe3yabTaTOB aHaiM3a. TecThl Ha  BBIABICHUE
CUCTEMAaTUYECKUX TMOTPEUIHOCTEN B pe3yibTaTaX KOJIMYECTBEHHOT0 XMMHYeckoro anamusa. [Ipo6ootbop u
poOOIOArOTOBKA.

2.2. TutpumeTrpuueckuit aHaim3. TUIBI peakinid, UCTIONB3YEMBIX B TUTPUMETpHUH. TpeboBaHus,
MpEAbSBISIEMbIE K HUM.

[Ipunnun tutpuMerpuu. TuTpoBaHue U ero dtambl. [paduyeckoe u300pakeHHE IIpolecca
TUTPOBAHUS — KPUBBIE TUTPOBaHUS, WX BUAbL. CKaYOK HAa KPUBOM TUTPOBAHUS, TOYKA SKBUBAJIECHTHOCTH
(T.2.) u xoneunas touka tuTpoBaHus (K.T.T.). IlepBuunbie u BTOpHUYHBIE CTaHAApPTHL. I[Ipuemsl
TUTPUMETPUYECKOTO aHallu3a: NpsMOe U OOpaTHOE TUTPOBAaHUE, KOCBEHHBIE METOJbl. THIBI peakiuii,
UCIIOJIb3YEMBIX B THTPUMETPUUYECKOM aHaIH3e; TpeOOBaHMUsI, IPEABABISEMbIE K HUM.

JlomOMHUTENBHO: UHCTPYMEHTANIbHBIE MeTOAbl UHUKau TJ. [loTeHnnomeTpuueckoe TUTpoBanue. Metoz
['pana. [Ipyrue cnocoObl yCTaHOBICHUSI KOHEYHOW TOYKHA TUTPOBAHUS.
2.3. Peakiuu HeHTpan3aluy B KOJUYECTBEHHOM XUMHYECKOM aHAJIU3E.
MeToabl KHCIOTHO-OCHOBHOTO TUTpOBaHUsA. CyIIHOCTh METOJIa KUCIOTHO-OCHOBHOTO TUTpoBaHus. KpuBeie
KHCJIOTHO-OCHOBHOT'O TUTpOBaHUs. Pacuer W mocTpoeHne TEOPETUYECKUX KPUBBIX TUTPOBAHUS CUIIBHBIX U
Ca0bIX OJHOOCHOBHBIX MPOTONUTOB. DaKTOPHI, BIUSAIONINE HAa BEIUMYMHY CKauka Ha KPHUBBIX KHUCIOTHO-
OCHOBHOTO THUTpOBaHUS. CrocoObl yCTaHOBJICHHS KOHEYHOW TOYKH THUTPOBaHHs. KHCIOTHO-OCHOBHBIC

48



WHIWKATOPBI, MHTEPBAI MEPEeX0/ia OKPACKH WHAWKATOpa, mokasarens TutpoBanus (pT). IlpaBumo BeIOOpa
UHAMKATOpa Jii KOHKPETHOro ciiydas TUTpoBaHMs. l[IpakThyeckoe NpUMEHEHUE peakiuil KHUCIOTHO-
OCHOBHOT'O B3auMo/ieiicTBus. [loTeHImoMeTpruecKoe THTPOBAHUE Ha OCHOBE PEAKIIMI KUCIOTHO-OCHOBHOTO
B3auMoeiicTBus. IHAUKaTOpHBIE MOTPEIIHOCTH U UX OLIEHKA.

2.4, AHaNUTHYECKHE pEaKIMH KOMIUIEKCOOOpa3oBaHUS M OCAXKACHUS B KOJMYECTBEHHOM
XUMHYECKOM aHaJIN3e.

Hcnonp3oBaHne KOMILIEKCOOOpa30BaHUsl B XUMUYECKOM aHanu3e. Heoprannueckue u opraHmyecKue
nuranabl. KOMIIJIEKCOHBI M MX CBOMCTBA. YCIIOBHBIE KOHCTAHTBl YCTOMYMBOCTH KOMILJIEKCOHATOB U HX
IIpaKkTHYeCKoe Hcrojb3oBaHue. O00CHOBaHUE BHIOOpA ONTHUMAIBHBIX YCIOBUN KOMILIEKCOHOMETPHUYECKOTO
TUTpOBaHUs. KpuBble KOMITJIEKCOHOMETPHUECKOTO TUTPOBaHUs. DaKTOPHI, BIUSIONINE HA BEITUYHHY CKadyKa
Ha KpuBbIX TUTpoBaHusA. Croco6s! ycranosnenus T.0. u K. T.T. MeramioxpoMHble HHANKATOPHI, TIPUHIIUIT
ux neicTBus. BriOop mHAMKATOpa JUIsi KOHKPETHOTO Cydas TUTPOBAHHS. AHATUTHUYECKHE BO3MOKHOCTH
METOJIa KOMIUIEKCOHOMETPUYECKOT0 TUTpOBaHUs. [IprMeHeHne KOMIIJIEKCOHOB B aHAJIMTUYECKON XUMHUU B
KayecTBE MACKHMPYIOLUIMX areHToB. lIpuMeHeHHMe XUMHUYECKHMX pPEaKUUi KOMIUIEKCOOOpa3oBaHHUS B
dboTOMETpUYECKOM aHaju3e, B METOJEC KOHJIYKTOMETPHUYECKOIO0 THUTpOBaHUS. Peakiuum ocaxaeHus B
KOJINYECTBEHHOM XMMUYECKOM aHanu3ze. I paBumerpuyeckuii ananus. TeopeTnueckoe 000CHOBaHHE BHIOOPA
ONTHUMAJIBHBIX YCJIOBHM OCaXJIEHUS KPUCTAIMYECKHX U aMOp(dHBIX ocaakoB. [IpumMeHeHHe XUMHUYECKHX
peakiuii ocaxIeHUsT B METOJAE IOTCHIMOMETPUYECKOTO TUTPOBAHHS, B METOJE TypOUTUMETPHH.
OcobOeHHOCTH peakIuil KOMIUIeKcooOpa3oBaHus (XxematooOpa3zoBaHus) HOHOB MeramwioB ¢ DJITA.
OcanurtenbHOE TUTPOBAHUE.

2.5. AHanuTHYeCKHE pEeaKIUU OKUCJICHHSI-BOCCTAHOBIEHUS B KOJIMYECTBEHHOM XHUMHUYECKOM
aHanuse.

OKHCINTENbHO-BOCCTAHOBUTEIbHAS pEaKUUsi M OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIN MOTEHIIHA.
KoHcTaHTBl paBHOBECHS OKHCIMTEIHLHO-BOCCTAHOBUTENBHBIX peakiuid. BeiOOp TUTpaHTa M ONTUMAIBHBIX
ycioBui TUTpoBaHUs. KpuBble OKHCIUTENbHO-BOCCTAHOBUTENBLHOTO TUTPOBaHUs. DaKTOPbI, BIUSIOINE HA
BEIMYMHY CKauyka HAa KPHUBOW TUTpOBaHUs. MHIMKAIMs KOHEYHOW TOYKH TUTPOBAHHUS XUMHUYECKUMH H
busnko-xuMuuecKUMU Metonamu. IlepmanranaromeTpus. XapakTepuCcTUKa METO/A. Y CIOBUS MPOBEICHUS
IepMaHraHATOMETPUUECKUX  OmNpeAeiieHuid. BemiecTBa, ompenenseMble ME€pMaHTaHATOMETPUUYECKHM
metonoM. JlocTonHcTBa M HemoctaTku Meroga. HMomomerpus. XapakTepucThKa MeETONa, YCIIOBUS
IPOBEICHUS NOJIOMETPUYECKOTO ONpEeAeTIeHHs BEeIecTB. JJOCTOMHCTBA U HEJOCTAaTKH MeToza. [Ipumenenue
peakuuii OKUCIIEHUA-BOCCTAHOBJICHHS B METO/I€ TOTEHIIMOMETPUYECKOTO TUTPOBAHMUS.

2.6. NonooOmenHast xpoMaTorpadusi B KOJTMUYECTBEHHOM XMMHUYECKOM aHaJN3e.

TpebGoBanus, nMpeabsABIsIEMble K PEakusIM HOHHOTO obOmeHa. M3oTepma monHOro oOMeHa. Bribop
ONTUMAIIBHBIX ~ YCJIOBUH  HMOHOOOMEHHOTO  pa3jieieHus BemiecTB. IlpuMeHeHHe HMOHOOOMEHHOM
xpomaTorpauu B aHAIUTUYECKOM XMMHHM OpPraHMYECKHX M HEOPraHMYeCKUX COCAMHEHMM: pa3jelieHue,
OYHCTKA, KOHIICHTPUPOBAHUE U T.1I.

Pa3zoen 3. BBenenue B pusnko-xuMuyeckne (MHCTPYMEHTAIIbHBIC) METO Il aHATH3a

3.1. ®XMA — cocTaBHas 4aCTb COBPEMEHHON aHAJIMTUYECKON XUMHUH.

Knaccudukanmmss  GU3MKO-XMMHUYECKUX  METOJOB  aHaM3a. AHAJUTHYCCKUA CHTHA — Kak
uH(popMaTHBHAsL (QYHKIIUS COCTaBa BEIIECTBA U €ro KoindecTa. [IpuMepsl aHATUTUYECKUX CUTHATIOB U MX
n3mepenuii B DXMA.

3.2. MeTposioruyeckie OCHOBBI aHATUTHYECKUX METOIOB.

OCHOBHbBIE AHAIUTUKO-METPOJIOTUYECKHNE XapaKTEPUCTUKH METOJOB U PpE3yJlbTaTOB aHaIN3a,
CIOoCcOOBI UX OLIEHKH: Tpeaesl 0OHapYy)eHUs, KOOPPUIIMEHT YyBCTBUTEIILHOCTH, HIDKHSISL U BEPXHsIsI TPAHUIIA
Uana3oHa OIpeiessieMbIX COJIep)KaHUM, CENeKTHMBHOCTh, MPELHU3HMOHHOCTh B YCIOBHSX CXOJIHWMOCTH
(MTOBTOPSIEMOCTH) ¥ BOCIIPOU3BOJMMOCTH, MPABHIBLHOCTB, KCIpeccHOCTh. O000menHsbie cBepenust o 'OCT
P UCO 5725 (2002).

3.3. O0mas xapakTepuUCTKa CIEKTPAIbHBIX, SJEKTPOXUMHUECKUX U XPOMATOrpahUuIecKux METOIO0B
ananuza. [IpencraBienue o poTOMETPHUUECKHX, TOTELIMOMETPUYECKUX METOJaX aHaln3a 1 HOHHOOOMEHHOM
xpomarorpaduu.
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4 O0bem yueOHOH TUCHUILINHBI

O0BpeM U CIUIIIINHEI
Bup yueOHoit paboTbl Axan, | Acip.
3E
4. 4.

OO0masi Tpy10€eMKOCTh 1M CHUTTHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,79 64,4 48,3
Jlexun 0,45 16 12
[Ipaktuueckue 3austus (113) - - -
Jlabopartopusie padots (JIP) 1,34 48,4 36,3
CamocrosiTesibHas padoTa 2,21 79,6 59,7
KonTakTHas camocrosiTenbHas padboTa

2,21
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCHUIIIMHBI 79,6 59,7
Bua uToroBoro KOHTpoJIs: 3a4deT ¢ OLEHKOM

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUHUILIIMHBI
Du3uyecKas XuMHusi

1. He.ﬂb AUCHUIIJIMHBI — PACKPBITh CMBICJI OCHOBHBIX 3aKOHOB, YIIPABJIAIOIIHUX XOA0M XUMHUYCCKOI'O
rnmpomnecca, moka3aTb obiactu MPUIIOKCHUA 3TUX 3dKOHOB U HAYYUTDh CTYACHTA 'PaMOTHO NPUMCHATL UX IIPU
PEIICHHU KOHKPETHBIX TCEOPCTHYCCKHUX W IMPAKTUUCCKHUX 3aaayd, IIOHATb OCHOBHBIC KHHCTHYCCKUC
3aKOHOMEPHOCTHU MPOTCKaHUA XUMHYCCKUX ITPOLECCCOB U POJIb KaTaIn3a JJIsd XHUMHYSCKOM TEXHOJIOTHH.

2. B pe3yabTaTe u3y4yeHUs TUCHHUILUIUHBI 00yYAIOIIHACH 10JIKEH:

Obaadoams cAenyONMMI KOMIETEHIMSIMI U uHAuKatopamu ux goctkenus: OINK-1.2, OIIK-1.4,

OIIK-1.5, OIIK-1.7, OIIK-3.2, OIIK-3.3, OIIK-3.4, OIIK-3.5, OIIK-3.6, OIIK-3.7

Buame:

— OCHOBHBIC 3aKOHBI (DU3MUYECKON XWMHUHU, B3aUMOCBSI3b (PU3NYECKUX U XUMHUYECKHX XapPaKTEPUCTUK
npoiiecca;

— TMIyTH ONpPEACNICHHS BAXXHEHIIMX XapaKTEPUCTUK XHMHYECKOTO paBHOBeCHsl (KOHCTAHTHI PaBHOBECHS,
PaBHOBECHOT'O BbIXOJIa MPOAYKTA, CTENIEHU MPEBPAILICHUS] UCXOJHBIX BEIECTB) U BIUSHUS Pa3TUUHBIX
(hakTOpOB HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHS;

— YCJIOBHS YCTaHOBJIEHHUS (pa30BBIX PABHOBECUH B OJJHO- © MHOTOKOMITIOHEHTHBIX CHCTEMax, BOZMOYKHOCTH
pa3zeneHus CI0KHBIX CUCTEM Ha COCTABIISIONINE KOMIIOHEHTHI,

— TEPMOJMHAMHYECKOE OIHMCAHWE CBOWCTB WJACATBHBIX M HEHUJICATbHBIX PAcTBOPOB, TMOAXOABI K
HaXO0K/ICHUIO MapIHUATILHBIX MOJISPHBIX BEJTUYHH KOMIIOHEHTOB PAacTBOpA.

Ymemn:

— TPUMEHATHh TEOPETUYCCKHE 3HAHUS W IKCIIEPUMEHTAIbHBIE METO/Ibl UCCICAOBAHUS (HU3UIECKON XUMHUH
IPH pelIeHrur Tpo(dheCcCUOHATBHBIX 3aa4;

— TMPOBOJWUTH TEPMOJWHAMUYECKHE PACUEThI, OCYIIECTBIATh aHAJIW3 W Ha OCHOBE JTOTO JejaTh
000CHOBAHHbBIE BEIBOJIHI

— TMpeACKa3blBaTh W HAXOAUTh ONTHUMAJIbHBIC YCIOBUS MPOBEICHHUS XHUMHUYECKOTO IpoIlecca C IENIbI0
MOJTYYCHHUST MAaKCHMAJIBHO BO3MOKHOT'O BBIX0/1a HHTEPECYIOIIETO MTPOIYKTA;
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— TPEJCTaBJIATH JaHHBIC Ja00PATOPHOTO MCCIICIOBAaHUS B Tpadudeckoil (hopMe M Ha OCHOBE MOTYICHHBIX
3aBHCHMOCTCH ONpECNATh COOTBETCTBYIONIUEC TEPMOIMHAMHYCCKAE M KHHETHYCCKUE XapaKTEPUCTHKH
XUMHUYECKON CUCTEMBI i XUMHUYECKOTO ITPOIecca;

— TIPOBOJWTH AHATU3 W KPUTHUYECKU OICHUBATH MOTyYEHHBIC dKCIIEPUMEHTANILHEBIC JaHHBIE, 00001aTh 1
nennath 000CHOBAHHBIC BBIBOIBI Ha 0a3e MPOBEIEHHBIX OITBITOB.

Brnaoemy:

— KOMIUIEKCOM COBPEMEHHBIX TEOPETUYECKUX METOJOB (PH3UYECKONW XUMHUH ISl PEIICHUS KOHKPETHBIX
HCCIIEI0BATEIbCKHUX 3a/1aY;

— HaBBIKAMH OIPENEICHHsS] COCTOSHUS PAaBHOBECHS U CAMOIPOHM3BOJILHOTO HAMpPaBICHUS XUMHUYECKOTO
nporiecca,

— npueMaMu 00pabOTKU MONYYEHHBIX OMBITHBIX JAHHBIX JUIS BBISBICHUS M YCTAHOBIICHUS B3aMMOCBSI3CH
MEXy TEPMOJIMHAMUYECKUMU CBOWCTBAMHU U (U3NYECKUMU TTapaMeTpaMH MPOIecca;

— 3HaHUSAMH OCHOBHBIX 3aKOHOB (U3WYCCKOW XUMHUHU IS COJCPXKATCIBbHON  HMHTEPIpeTaIriuu
TEPMOJMHAMHYECKHUX PACUETOB.

3. Kparkoe conep:kanue IHCIUNITHHBI

Paznea 1. Xumnueckasi TepMOAUHAMHUKA

6.1. [1epBblii 3aKOH TEPMOAMHAMUKHU

TepMoarHaMHUYECKHE CUCTEMBI U TEPMOJIMHAMUYECKHUE MapaMeTphl. DKCTEHCUBHbBIE U MHTEHCUBHBIE
cBOWicTBa cucCTeMbl. TepMomuHamuyeckuit mporecc. DYHKIMH COCTOSHUS UM (DYHKIHHM TpoIecca.
BHyTpeHHsIsI SHEprusl ¥ SHTAIBIN, UX CBOMCTBaA. Temnora 1 paboTa kak ¢popmbl nepeaayn sueprun. Padora
pacmupeHus ra3a U mojie3Has pabora. PopMyTUPOBKH MEPBOro Haudajga TEPMOAMHAMUKHU. B3amMocBs3hb
TEIUIOTHI, PabOThl M HM3MEHEHHS BHYTPEHHEH JHEPrMM B H30XOPHOM, H300apHOM U HU30TEPMUYECCKOM
npoueccax. TemnoéMKocTh BellecTBa — W30XOpHAs WM M300apHasi, MoJspHasi, yAenbHas. TennoéMKocTh
WJICaTIbHBIX Ta30B, B3aUMOCBS3b MOJSAPHBIX Temioémkocte Cp m Cy maealbHOTO rasza. TemmoéMKocTh
TBEPJBIX BEIIECTB W JKUIKOCTEH. 3aBUCHUMOCTH MOJISIPHOM W300apHOW TEIUIOEMKOCTH BEIIECTBa OT
TEMIIepaTyphbl, SMIUPHUUCCKUE ypaBHEHHS (CTETICHHBIC PSAIbI), UX NMPUMEHHUMOCTh. 3aKOH KyOoB Jlebas,
npaBuwio Jromonra u Iltu. Cpemnss uzobapHas TEIUIOEMKOCTh BEIIECTBA B HMHTEpBAJC TEMIIEPaTyp.
TemmepaTypHasi 3aBUCUMOCTh TpupalieHus dHTanbnuu BemiectBa (Ht — Ho) mpu moctosHHOM NaBieHUH ¢
yuérom (azoBbix mepexonoB. TemmoBoit 3ddekr xumuueckoro mnporecca. OCHOBHOE CTaHIAPTHOE
cocrosiaue. CTaHAapTHBIC SHTANBIHH 00pa30BaHUS M CropaHus BemiecTB. [Ipumenenue 3akoHa ['ecca s
BBIUMCJICHHS TEIUIOBBIX 3(P(EKTOB XUMHUYECKHX U (PU3MKO-XUMHUYECKHX IMpoieccoB. CBs3b TEIIOBBIX
3(PeKTOB NMpU MOCTOSIHHOM O0BEME W TIPH TOCTOSHHOM JIaBJICHWU. 3aBUCHUMOCTH TeIIoBOro 3d¢dexra
peakmuu OoT TeMmIiepaTypbl. BeiBom u ananu3 ypaBHeHusi Kupxroda B muddepennumansHoi Qopme.
WNurterpupoBanue ypasHeHus Kupxroda.

6.2. Bropoii 3aKOH TepMOJIMHAMUKH.

CamoOIpou3BOIbHBIE W HECAMONPOM3BOJBbHBIE, OOpaTHMMble M HEOOpaTUMbC, PpPaBHOBECHBIC
(KBa3UCTaTUUECKHE) M HEPABHOBECHBIC Mpolecchl. PaboTa paBHOBECHOTO M HEPABHOBECHOTO IPOIIECCOB.
@OopMyIUPOBKM BTOPOr0 Haudajga TEPMOJAMHAMUKH. OHTPONMS KaK KPUTEPUH  HAIPAaBIEHHOCTH
CaMOIIPOMU3BOJIBHBIX IPOLIECCOB U PABHOBECHS B M30JUPOBAHHBIX CHCTEMaxX. 3aBUCUMOCTb JHTPONHHU
BEIIECTBAa OT MapaMeTPOB COCTOSIHUS (TeMIepaTypsl, AaBieHus, o0bema). Pacuer u3mMeHeHHs SHTPOINUHU B
Pa3JIMYHBIX MPOIECCaX, CBSI3aHHBIX C U3MEHEHHEM COCTOSIHUS HJICATBHOTO Ia3a, a TaKKE YUCTBIX TBEPABIX

WIM JKUAKUX BEIIECTB. [I3MEHEHHME SHTPONMHU B IPOLECCE CMEIICHHS HICAIBHBIX Tra3oB. M3McHeHMe
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SHTpONMHU Tpu (a3oBbIX mepexonax. TeruoBas Teopema Hepucra, moctymar [lnanka (Tperbe Hawaio
tepmoanHamMukn). CrarucTuueckass MHTEPIpPETalns BTOPOTO Hayalla TEPMOJUHAMHUKH, YpaBHEHHUE
Bonbumana-ITnanka. Beruucnenne aOCoMIOTHOW 3HTPONUM BellecTBa. Pacder M3MEHEHHsS SHTPOIUU B
XUMHYECKHX pEaKIMsIX TpU pa3uuHbIx Temmeparypax. OOweaunennoe ypaBHeHue [ u Il 3akoHOB
TepMoanHamMuKu. DHeprus ['enbmromnbia u sHeprust ['m66ca kak KpUTEpUH HANpPaBICHHOCTH MPOLECCOB U
paBHOBECHS B 3aKPBITHIX CUCTeMaX. XapakTepucTuyeckue QyHKIUU. 3aBUCUMOCTh SHepruu ['enpMrombia u
sHepruu ['mb6Oca OT mapamMeTpoB COCTOSHUSA. TemrepaTypHas 3aBUCMMOCTH dHepruum [ 'mbOca BemecTBa C
yaétoM (a3oBeix mepexomoB. Pox (dazoBoro mepexonma (mepBblid, BTOpoi). YpaBHeHusi ['mbOca-
['enbmronbia. Pacder nsmMeHeHuit cTanaapTHhIX SHepruit [ m60ca u ['epMrospiia B XUMHUYECKUX PEaAKITUIX
NP Pa3IMYHBIX TEMIIEPATYpaX.

CucreMpl NMepeEMEHHOr0 COCTaBa. XMUMHYECKHM MOTEHIMaJl KOMIIOHEHTa CHCTEMBI. 3aBUCHUMOCTb
XMMHMUYECKOIO IMOTEHLIMAja OT JABJICHUS W TEMIEpPaTypbl. YCJIOBHUS PAaBHOBECHS M CAMOIPOU3BOJILHOTO
IIPOTEKaHUs Ipolecca B CUCTEMaX NIEPEMEHHOIO COCTaBA.

1.3. Xumuyeckoe paBHOBECHE.

MatepuanbHblii 0anmaHc XUMHUYECKOW peakiuu, CTENEeHb MpEBpallleHus, XUMHUYECKas IepeMeHHasl.
VYpaBHEHHE H30TEPMBbI XUMHUYECKOW peakiuu (n3orepmbl Bant-I'odda). Xumuueckoe cpoactBo. AHanm3
YpaBHEHUS M30TE€PMBbl [UJIsl OMpEAENCHUS HaAMpaBlIEHUS CaMOMPOM3BOJIBHOIO TMPOTEKAHHUSI XUMHUYECKOU
peakuuMd OT JAHHOTO WCXOJHOTO (HEPaBHOBECHOTO) COCTOSHUS. TepMomnHaMu4eckass KOHCTaHTa
XUMHUYECKOTO PABHOBECHS M SMIUPHUUYECKHME KOHCTaHTHI xumudeckoro paBHoBecus (K, K¢, Ki, Kp),
YPaBHEHHUS UX CBSI3H ISl pEaKIUU B UICATbHOM Ta30Boi cMecu. KOHCTaHTBI paBHOBECHS JIJIsl TOMOTEHHBIX U
TeTepOreHHBIX pPEeaKlui, WIeallbHbIX M HEWJICaJbHBIX PEaKIMOHHBIX cHcTeM (Ha mpumepax). CmemnieHue
XUMHYECKOTO PaBHOBECHs TpH M3MeHeHuu oOmiero masneHus (T = const) U mpu 700aBICHUH B CHUCTEMY
nneptHoro raza (T = const, P = const).

Bnusnue temmneparypsl Ha KOHCTAaHTY XMMHYECKOTO PaBHOBECHS, YPaBHEHUS M300apbl U U30XOPEI
XMMHYECKON peakiuy. BbIBoJ, aHAIM3 M MHTErPHPOBAaHNE Ha3BaHHBIX YPAaBHEHUI Ha MpPUMEpE ypaBHEHHS
u300apel. Pacuer cpenHero M MCTUHHOTO TEIUIOBOTO 3¢ (eKTa XUMHYECKUX PpEeaKIuil M3 3aBUCHMOCTH
TEPMOJIMHAMHYECKONW KOHCTAHThI PABHOBECHS OT TEMIIEpaTypbl. PacueT KOHCTaHT paBHOBECHSI XUMHUYECKUX
peakiuii U3 CTaHIapTHBIX TEPMOAMHAMHUYECKUX (YHKUIMH BeIIeCTB. BhIUMCIIEHHME KOHCTAaHT paBHOBECHUS
XUMHUYECKHX pPEAaKIUHA MO CIPAaBOYHBIM JAHHBIM O KOHCTaHTaX paBHOBECHS peakUui 00pa3oBaHUS
COEIMHEHNH W3 MPOCTHIX BEIECTB.

Pa3znen 2. ®a3oBble paBHOBECHS B OTHOKOMIIOHEHTHBIX CHCTEMAax

2.1. ®a3oBbIe niepexoapl U (ha3oBas AHArpaMmMa COCTOSIHUS JJISI OJJHOKOMIIOHEHTHBIX CUCTEM

daza, KOMIOHEHT, YHCIIO cTeneHe cBoOoswl. IlpaBuno ¢asz 'mb6ca. [Ipumenenne mpasuia a3
I'mG6ca nnst ananmsa ¢a3oBBHIX PAaBHOBECHH B OJHOKOMIIOHEHTHBIX cHcTeMax. J[marpamMma cocTosHUS
OI[HOKOMHOHGHTHOﬁ CHUCTCMBI, eé q)aBOBBIe I0JIsA, TMHUH U TpOﬁHBIe TOYKH, BbIpAKAOIUEC COOTBETCTBCHHO
onHodazHoe, AByxdazHoe W Tpexda3zHoe paBHOBecHs. HachImIeHHBIN map, TemmepaTypHas 3aBUCHUMOCTH
JABJICHUS HACBIIIEHHOTO Mapa. KpuTudeckas Touka, KpUTUHIECKOE COCTOSTHUE BEIIECTBA, €T0 OCOOCHHOCTH.
BriBon u ananu3 ypaBHeHus Knanelipona. 3aBUCUMOCTh TEMIIEPATYPhI MJIABJIICHUS OT BHEUTHETO JIaBJICHUS,
UHTETpUpoBaHue ypaBHeHMsi KiameilipoHa [jsi paBHOBecHsI TBEpAOE TENO - KUAKOCTb. PaBHOBecus ¢
razoBoi (a3oii, ypaBHenne Knaneiipona-Kmaysuyca, BRIBOJ U MHTETPUPOBAHUE YPABHEHHUSI JJIS OMUCAHMS
JUHUN UCTIapEHUs U CyOJIUMAaIliK, UCTIONb3yeMble nonymeHus. OnpeaeneHne KOoOpaAuHaT TPOHHON TOUKH.

2.2. OnpeneneHue TepMoIuHAMUYECKHX (PYHKIUH mporiecca (ha3oBoro nepexoza
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IIpumenenue ypaBHeHust Knanelipona-Knaysmyca mist pacuera M3MEHEHUS TEPMOAMHAMMUYECKUX
¢yHkuuii npu (ha3oBBIX NpEBpalICHUsAX. B3aMMOCBSA3b SHTAIBNMNA IJIaBICHHS, UCHAPEHUS] ¥ BO3TOHKU B
TPOHHOM Touke. DMnupudeckoe npasuiio TpyroHa.

Pa3nen 3. TepmoaunaMu4ieckasi TeOpusi paCTBOPOB
3.1. OCHOBBI TEPMOJIMHAMUKHU PACTBOPOB. [lapunaibHbIe MOJIbHBIE BETUYHUHBI

Knaccudukanmm pactBopoB. IlapumanbHple MOJISIpHBIE BeIWYHMHBL YpaBHeHus [ uO6ca-/lrorema
(BBIBOA M aHANIN3). MeToibl onpeaeneHus NapuuaIbHbIX MOJIAPHBIX BEIHMYMH (METOJI KacaTeabHbIX U METO]T
oTpe3koB). OTHOCHUTENbHBIE NaplHaIbHble MOJSPHBIE BEIUYMHBI (NApLHaIbHBIE MOJSpPHbIE (QYHKIIUU
cMmerenust). TepMoauHaMuyeckne PyHKITUNA CMEIICHUS.

3.2. TepMOAMHAMHMUYECKOE ONMCAHUE UI€ATbHBIX U HEUJCAbHBIX PACTBOPOB

WneanbHble (COBEpIIEHHBIE) pACTBOPHl. XHUMUYECKUH IIOTEHLIMAI KOMIIOHEHTa HAEAIBHOTO
pactBopa. TepMmonuHamMuueckue QyHKIIMM CMEIICHHUs JUTS UI€ANbHBIX pacTBOpoB. PaBHOBecue "uaeanbHbIN
pactBop-nap", 3akoH Payns, rpaduueckas umHTepnperauus 3akoHa Paynsa. IlpenensHo pa3zbaBieHHBIE
pacTBOpBL, 3aKOH l'eHpH. YpaBHEHHE XMMHYECKOTO IOTEHIMANa IJIsi PAaCTBOPUTENsS. U PaCTBOPEHHOIO
BemiecTBa. HeuaeanbHble (pealbHbIE) pacTBOPBI, IMOJOXKUTENbHbIE M OTPULATEIbHBIE OTKJIOHEHHUS OT
uneanbHocTH (0T 3akoHa Payns). CraHgapTHBIE COCTOSHHSL KOMIIOHEHTOB pacTBopa. CUMMeTpUuHas U
HECHUMMETpUYHAsl CUCTEMBI CpaBHEHUs. Pacyer akTHBHOCTEH M pallMOHaNbHBIX KO3()()UIINEHTOB aKTUBHOCTH
KOMIIOHEHTOB pacTBopa. TepMoaMHaMHUYeCKHe (QYHKUMU CMELICHHUS JUIS HEUACaIbHBIX PacTBOPOB.
3aBUCUMOCTh AKTUBHOCTH U KOA((UIIMEHTA aKTUBHOCTH KOMIIOHEHTA OT TEMIIEPATyphl U IaBJICHUSI.

3.3. KomuraTuBHbIe CBOMCTBA pa30aBIEHHBIX pACTBOPOB HEJIETYUHX BELIECTB B JIETYYEM PacTBOPUTEIIE

KonnuraTuBHble CBOMCTBa pa30aBIeHHBIX PACTBOPOB HENETYUHX BEIIECTB B JIETYYHX PACTBOPUTEISAX
(moHMKEHHE MaBJICHUS HACBIUICHHOTO Mapa pacTBOPHUTENs HaJ PAacTBOPOM IO CPaBHEHHIO C YHUCTHIM
pacTBOpUTENIEM, MOBBILIEHUE TeMIepaTyphl Hayalda KUIEHUS U TMOHIKEHUWE TeMIepaTypbl Haudaia
OTBEpJIeBaHUs paCTBOPOB, OCMOTHUYECKOE J1aBlieHUE). DOYUTHOCKONMUYecKasi U KpUOCKOIMYECKast KOHCTAHThI
pacTBopuTens. BbpIBOJ ypaBHEHHs, CBS3BIBAIOIIETO TOHMKEHUE TEMIEpaTypbl Hadajla OTBEPAEBAHUS C
KOHIIEHTpauueil pactBopa. OcMoc, OCMOTHYECKOEe JaBiieHHe, oOOpaTHbBIA ocMoc. Vcmonb3oBaHue
KOJUIMTaTUBHBIX CBOMCTB Ul OINpPEAEIEHUS MOJSPHOM MaccChl, CTENEHM AMCCOLUALMM WIM CTEINEHU
accolMaluy pPaCTBOPEHHOT'O BEILIECTBA.

Pa3nen 4. ®a3oBble paBHOBECHS] B MHOTOKOMIIOHEHTHBIX CHCTEMAaX
4.1. PaBHOBeCHE «KUJIKUN PaCTBOP - HACBIIICHHBIN Map» B JBYXKOMIIOHEHTHBIX CUCTEMAaX.

JluarpaMmbl «JaBJI€HHE-COCTaB», «TEMIIEPaTypa-COCTaB», «COCTaB Mapa-CoOCTaB KHUAKOCTU» IS
UJealbHbIX U HeuealbHbIX pacTBOpoB. [IpumeHenue npasBmia (a3 K UCCIEJOBAHHUIO JUAarpaMM. 3aKOHbBI
['u606ca-KonoBanoBa. A3e0Tpomnus, TEPMOJMHAMUYECKOE YCIOBHE TOYKH azeorpomna. [IpaBuiio periuara.
OU3NKO-XUMHUYECKNE OCHOBBI Pa3/IeNIeHUs KHUAKIUX CMECe METO1aMU MEPETOHKU U PeKTU(DUKAIIIH.

4.2. PaBHOBECHE «KHJKOCTH-TBEPJOE» B IBYXKOMIIOHEHTHBIX CUCTEMAX.

Tepmuueckuil aHamu3, KPUBBIE OXJIAKIACHUSA, IIOCTPOCHHE AMArpaMMBbl IIJIAaBKOCTH II0 KPUBBIM
oxnaxaeHus. CUCTEMBI C OrPaHUYEHHOW M HEOTPAHMUYEHHOW PacTBOPHUMOCTBIO KOMIIOHEHTOB B TBEPAOM
coctosHuu. M3omoppusm. Tumbl TBepAbIX  pacTBOpoOB. JluarpamMmbl — IJIaBKOCTH — M30MOpP(HO
KPUCTAJUIM3YIOIIMUXCSL BewlecTB. JluarpaMmpl IIaBKOCTH CHCTEM C OTPAaHUYEHHOM DPAaCTBOPHUMOCTBIO B
TBEPAOM  COCTOSIHUU. OBTEKTHMYECKOE U IEPUTEKTHYECKOe paBHOBecHsa. OmpezneneHue cocrasa
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IBTEKTHUYECKON JKUAKOCTH MOCTpPOCHHEM TpeyrosibHuka Tammana. IIpumenenue mpasmia a3 I'm60ca k
UCCIIEIOBaHMIO (Da30BbIX paBHOBECHUH.

4. O06beM yueOHOM JUCUUIJIMHBI

Cemectp
Bcero
. 4 5
Bun yuebHO# paboThI A A A
3E Kajl. 3E Kaj. 3E Kajl.
4. 4. 4.
O611ast TpyA0€MKOCTh AUCHHUTIINHBI 14 504 7 252 7 252
KonTakTHasi pabora — ayIMTOPHBIE 5,34 192 2,67 96 2,67 96
3aHATHSA:
Jlexuuun 1,78 64 0,89 32 0,89 32
[Ipaktuueckue 3ausatus (113) 1,78 64 0,89 32 0,89 32
Jlabopartopnsie padoTsr (JIP) 1,78 64 0,89 32 0,89 32
CamocrosiTesbHasi padora 240 3,33 120 3,33 120
[ToaroroBka k 1a00opaTOpHBIM paboTam 120 60 60
KonraktHas camocrositenbHas pabota 6,66 - 333 - 333 -
CamocrosiTeTbHOE U3YUECHHE Pa3/IeNIoB 120 60 60
JUCIUILTAHBI
Buabl koHTpOJIA:
JK3aMeH 2 72 1 36 1 36
KonTaktHas paboTa — MpOMEKyTOUHAS 0.8 04 04
aTTecTalus 2 1 1
[ToaroroBka k 3K3amMeHy 71,2 35,6 35,6
Bua uTOoroBoro KOHTpoJIs: IK3aMeH IK3aMeH
C
Bcero MECTP
. 4 5
Bun yuebHoit paboTbl A A A
3E CTp. 3E CTp. 3E CTp.
9. 9. 9.
OO0mast TpyA0eMKOCTh TUCIUTITHHBI 14 378 7 189 6 189
KonrakTHas padora — ayiuTOpHbBIE 5,34 144 2,67 7 2,67 7
3aHATHSA:
Jlexuun 1,78 48 0,89 24 0,89 24
[Tpaktrueckue 3ansatus (I113) 1,78 48 0,89 24 0,89 24
Jlabopartopusie pabots (JIP) 1,78 48 0,89 24 0,89 24
CamocrosiTesibHas padoTa 180 3,33 90 2,33 90
[ToaroroBka k 1abopaTopHbIM paboTam 90 45 45
KonrtakTHas camocTosTenbHas pabora 6,66 - 113 - 113 -
CaMocTosTenbHOE N3yUEHUE Pa3/IesioB 90 45 45
JUCIUILTAHBI
Buabl koHTpOJIA:
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IK3aMeH 2 54 1 27 1 27
K _

OHTaKTHasi paboTa — MPOMEKYTOUHAs 0.6 03 03
aTTecTanusg 2 1 1
[ToaroroBka Kk sK3aMeHy 53,4 26,7 26,7
Bua uTOoroBoro KOHTpoJIs: IK3aMeH IK3aMeH

AHHOTauA padoyell MPOrpaMMbl JUCHUIJIMHBI
«Kosnouanass xumus»

1 Ieap AUCHMIVIMHBI — TpuoOpeTeHne oOydarommmucs 0a30BbIX 3HaHUM B o0xacTu
TEPMOJIMHAMUKH MMOBEPXHOCTHBIX SBJIICHUM M CBOMCTB JUCIEPCHBIX CHCTEM M MOJYYEHHE YMEHHMU B 4acTH
WCIIOJIb30BAHUS STUX 3HAHUW TPU MCCIECIOBAHWUU, NPOCKTUPOBAHMM U CO3[AHUU PEAIbHBIX CHCTEM,
SBJISIOIIMXCS B OOJIBIIMHCTBE CIy4aeB AUCIIEPCHBIMHU.

2 B pe3yabTaTe n3y4eHHs IJMCHUILIHHBI 00yYAIOIIUICS 10JIKEH

Obaaoams cleayomUMy KOMIETSHIIMSIMU U HHAUKATOPAMH UX JOCTUKECHUS:

OIlIK-1.2, OIIK-1.4, OIIK-1.5, OIIK-1.7, OIIK-3.2, OIIK-3.3, OIIK-3.4, OIIK-3.5, OIIK-3.6, OIIK-

3.7.
3uamop:

- IPU3HAKN 0OBEKTOB KOJUIOUTHON XUMHUH U UX KIacCU(PUKAIHUIO.
- OCHOBHBIC TIOHSITUS W COOTHOILIEHUS TEPMOJUHAMHUKU IMOBEPXHOCTHBIX SIBICHUN (TepMOAMHAMUKA
MOBEPXHOCTHOTO  CJIOSI;  aAre3usi, CMauyuBaHUE W  PACTEKaHHWE KUIKOCTEH; JTUCHEPCHOCTh U
TEPMOJIMHAMHYECKHE CBOMCTBA TEJ; aACOPOIINS Ta30B U MapoB, acOpOIHs U3 PaCTBOPOB).
- OCHOBHBIE T€OpUHU (PUZNUECKOI acopOIu.
- OCHOBHBIE IIPEJICTABICHUS O CTPOCHUM JBOMHOIO 3JEKTPUUYECKOTO CIIOS; MPUPOAY JIEKTPOKUHETUYECKOTO
MOTEHI[MAIa; OCHOBHBIE JIEKTPOKUHETUUECKUE SIBJICHMUSL.
- yCnoBHUS NpUMEHHMOCTH 3akoHa CTokca; 3akoH OWHIINTEiHA — CMOJYXOBCKOTO, THIICOMETPUYECKOE
ypaBHeHue Jlamiaca.
- IPUPOAY CEAMMEHTAIMOHHOW M arperaTuBHOM YCTOWYMBOCTH; OCHOBHBIE CBOMCTBa pacTBOpoB [TAB kak
TMO(QUIBHBIX CHCTEM; OCHOBHbIE moyiokeHust Teopuu JJIDO; mpuynHbl U OCOOEHHOCTH OBICTPOH U
MEIIJICHHOW KOAryJIsiliiKi, KOHIICHTPAIlMOHHON U HEUTPATU3aAMOHHONW KOATYJISLIHH.
- TUNBl CTPYKTYp, BO3HUKAIOIIME B JUCIEPCHBIX CHCTEMax, NMPUYUHBI M YCIOBHS HX OOpa30BaHHS;
KJIAaCCU(UKALIUIO TUCTIEPCHBIX CUCTEM IO UX PEOJIOIMUECKUM CBOMCTBaM.
Ymemos:
- paccuuThIBaTh apaMeTpPbl, KOTOPBIMU XapAKTEPU3YIOT JUCIIEPCHOCTb.
- TOPOBOJUTH PACUEThl C MCIHOJIb30BAHUEM OCHOBHBIX COOTHOIIEHUW TEPMOJMHAMHUKHA TOBEPXHOCTHBIX
SBJICHU.
- pacCYUTHIBATh OCHOBHBIE XapaKTEPUCTUKU MOPUCTOU CTPYKTYPHL
- paccuMTHIBATh BEIMYMHY JJEKTPOKMHETHYECKOrO0 TMOTEHIMala IO JaHHBIM 3JEKTPOOCMOCa H
anekTpodopesa.
- pacCUMTHIBaTh UHTETPATIBHYIO U TU(depeHIINaTbHYIO KPUBBIE pACcTIpeAeIEHUs YaCTUI IO pa3MepaM.
- pacCcUUTHIBATh U AaHATU3UPOBATH MOTEHI[MAIbHBIE KPUBBIEC MAPHOTO B3aMMOICUCTBUS YACTHII,
- pacCUUTHIBaTh U U3MEPATH BA3KOCTh TUCIIEPCHBIX CUCTEM.
Bnaaoemw:
- IPEJCTABIECHUSAMHU O POJIU MOBEPXHOCTHBIX SBJICHUM U JUCIIEPCHBIX CUCTEM B TEXHUKE U IPUPO/JIE.
- METOJIaMU W3MEPEHUS TOBEPXHOCTHOTO HATSKEHUS, KPA€BOI'O yria.
- 3HAHUSIMHU O METOJaX U3MEPEHUS aICOPOIIUU U yIeTbHOMU MOBEPXHOCTH.
- 3HAHUSAMH 00 YCIIOBUSX MPUMEHUMOCTHU ypaBHEHUs [ enbmronbia — CMOTyXOBCKOTO;
- METOJIaMHU ONPENIENEHNUs FJIEKTPOKUHETUYECKOIO MOTEHIIMAA.
- METOJIOM CEIMMEHTAIMOHHOTO aHaJIn3a.
- METO/IaMHU OTIpeJIeNIeHUs] KpUTHUECKON KOHIIEHTPAI[MN MUIIEII000pa30BaHus;
- METOJIaMHU UCCIIEAOBaHUSI KUHETUKU KOAryJ IS,
- METOJIaMHU U3MEPEHUS U aHAJIN3a KPUBBIX TEUCHUS.
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3 KpaTrkoe coaep:kanne IUCHUNIHHBI
Paznen 1. [lpeamer u npusHakyu 0OBbEKTOB KOJIIOUIHOW XUMHUHU

Konnounnas xumusi - Hayka O TMOBEPXHOCTHBIX SIBJICHHUSX W JUCIEPCHBIX cucTeMax. OCHOBHbIE
MOBEPXHOCTHBIE SIBJICHUS: aAre3usi 1 CMauMBaHKe, KaWUIIPHOCTh, aAcopOLUs, dJEKTPUUECKUE SIBICHUS Ha
MOBEPXHOCTAX U JIp.

OcHOBHbBIE TPU3HAKH JAUCIEPCHBIX CHUCTEM - TE€TEPOre€HHOCTh U JIUCHEPCHOCTH; MOBEPXHOCTHAs
DHEprusi; KOJIMYECTBEHHBIC XapaKTEPUCTUKHU OucnepcHOCTH. Krmaccudukarus IUCTIEPCHBIX CHUCTEM TIO
arperaTHOMYy  COCTOSIHMIO  JucriepcHOM  (a3sel  w  mgucnepcuoHHOM  cpenbl.  Kiaccudukarms
CBOOOHOMCIEPCHBIX CUCTEM IO pa3MepaM YacTHIl U 10 B3aUMOJCHCTBHIO MEX/1y AUCIIEPCHOHHOI cpenoii
U aucnepcHoi (azoil. Posib MOBEpXHOCTHBIX SIBIEHUH M TUCTIEPCHBIX CUCTEM B IPUPOJE, TPOMBIIIIICHHOCTH
U, B YaCTHOCTHU, XUMUYECKOMN TEXHOJIOTHH.

Paznen 2. TepMoauHaMyka NOBEPXHOCTHBIX SIBJICHUM

OO0r11as xapakTepUCTHKA TOBEPXHOCTHOM dHepruu. [ToBepXHOCTHAs SHEprus B 001eM ypaBHEHUU 1-T0
U 2-T0 Hayal TepMOAMHAMUKU. [loBepXHOCTHOE HaTsXKeHME Kak Mepa sHepruun ['mbbca mexdazHoii
noBepxHOcTU. [IOBEpXHOCTHOE HATSKEHHE - XapaKTepUCTHKA MPUPOJIbI CoIlpHKacaroumxcs (a3 U ux
B3auMoJieiicTBusa. CBOMCTBA MOBEPXHOCTEH KUIKUX U TBEPIBIX Ted. YpaBHeHue I'm60ca-I'enpmronbia mis
BHYTPCHHEH yAENbHONW TOBEPXHOCTHOW HSHEpPruu (TOJHOW TOBEPXHOCTHOM SHEPIrHH). 3aBHCHUMOCTH
HHEPreTUUYECKUX MapaMeTPOB MOBEPXHOCTH OT TeMIiiepaTypsl. [Ipoliecchl caMonpon3BOIbHOTO YMEHbBIICHHS
MMOBEPXHOCTHOM SHEPTHUHU.

AncopOumsi ¥ MOBEPXHOCTHOE HaTskeHUe. CBs3h BENWYMHBI aJCOPOIMU C MapaMeTpaMu CUCTEMBI:
M30TepMa, U30MMKHA U U30cTepa ancopounn. Meroa n30bITkoB [ 160ca. dyHIaMeHTaIbHOE afCcOPOIIMOHHOE
ypaBHeHue ['m66ca. I'mb60OcoBckas ancopOuus. YactHoe BhlpakeHue ypaBHeHusi ['m66ca. IloBepxHOCTHO-
AKTHUBHBIE U IOBEPXHOCTHO-MHAKTUBHBIC BEIIECTBA.

Anresus, cMayMBaHME W pacTeKaHWe KUAKocTed. Anresus u koresus. [Ipupona cun mexdasHoro
B3aUMOJICUCTBUA. YpaBHeHue Jlrompe mist pabotel aare3un. CmaunBaHue W KpaeBou yroj. 3akoH IOwnra.
CBsi3b paboThl aare3uu c kpaeBeM yrioMm (ypaBHenue J[lromnpe-lOnra). JlnodunsHsie u nmodoOHbIE
MOBEPXHOCTU. MeTo/Ibl OMpeIeTICHUsI KPaeBbIX yIIoB. BiusHre MOBEpXHOCTHO-aKTUBHBIX BemiecTB ([TAB)
Ha cMaumBaHue. Pactekanue xuakocreid. Kosddumuent pacrexanus no Napkuncy. ddpdext Mapanronu.
MexdazHoe HaTsXKEHUE Ha TPaHUIE MEXKIY B3aMMHO-HACBHIIIEHHBIMU JKUIKOCTSIMH M MPaBUIO AHTOHOBA.
[IpakTrueckoe 3HaUCHUE aAr€3UH, CMAUUBAHUS U PACTEKAHUSI.

HucnepcHOCTh M TepMOAMHAMHUYECKHEe cBoicTBa Ten. IlpaBunmo ¢a3 ['mbOca m IHMCTIEPCHOCTS.
BrusiHue kpuBH3HBI MOBEPXHOCTH HA BHYTpeHHee aaBieHue Ten (ypaBHeHue Jlammaca). [ToBepxHOCTHas
sHeprusi U paBHOBecHBbIC ¢GopMmbl Ten. Ilpunnun ['m66ca-Kropu. 3akon Bynbda. KanumispHeie sBieHus
(ypaBaenne JKiopeHa), UX poJib B TPHUPOJAE U TEXHOJIOTUU. METOIbl ONpPEeICHUs MMOBEPXHOCTHOTO
HaTsDKEHUS. 3aBUCHMOCTh TEPMOJIUHAMUYECKONW PEAKIIMOHHON CIIOCOOHOCTH OT JUCIIEPCHOCTH. Y paBHECHHE
KenbBuna. BnusiHue AucnepcHOCTH HAa pacTBOPUMOCTh, KOHCTAHTY PAaBHOBECHS XHMHMUYECKOW peakIluw,
TeMreparypy ¢pazoBoro nepexoja.

[onyyeHne OUCHEPCHBIX CUCTeM. MeTonbl nucneprupoBaHus. YpaBHeHue PeOunpepa st paboTbl
JTUCTIEPTHPOBaHUs. AJICOPOIIMOHHOE TOHWKeHne mpoyHocTH (dddexkr PebOunmepa). ['omorenHas wu
rereporeHHas KoHjaeHcanus. MeractaOunbHoe coctosiHue. DHeprus [ m60ca oOpazoBaHMs 3apo/ibliia HOBOM
da3pl, KpuUTHUECKH paauyc 3apozsima. JIBe cramum oOpa3zoBaHuss HOBOW ¢aszpl. CBs3b KHHETHKU
00pa3oBaHus HOBOI (ha3bl ¢ MepechilieHHeM. Y IPaBiIeHNe JUCIIEPCHOCTHIO P TOMOTCHHOM KOHICHCAIUH.
[Tpumeps! moyd4eHNs JUCTIEPCHBIX CUCTEM METo1aMU (PU3HUECKON U XUMUYECKONH KOHICHCALIUH.

Pasznmen 3. AncopOiimoHHbIE paBHOBECHS

Knaccudukanuss mexann3smoB ajgcopoumu (usndeckas aacopOIus, XeMocopOIuss 1 HOHOOOMEHHAs
ancopbuus). IIpupoma ancopOumoHHBIX cuia. (OcCOOEHHOCTH COCTaBISIONMX Ccwil  Ban-mep-Baanbca
(OpHEHTAaLMOHHBIX, UHIYKIIMOHHBIX U JAMCIIEPCHOHHBIX) MPH aJcOpOLuu. YpaBHEHUE ISl TOTEHUIUATbHON
DHEPrUM B3aUMOJICHCTBUS aTOMa (MOJIEKYJIbI) C TOBEPXHOCTHIO TEIA.

AncopOuusi ra30B W T1apoB Ha OJAHOPOJHOW TOBEPXHOCTH. 3akoH ['eHpu. YpaBHEHUE H30TEPMBI
MOHOMOJIIEKYJISIpHOH ancopOumu JleHrMiopa u ero ananu3. OmnpeneneHre KOHCTaHT 3TOTO0 ypaBHEHUs
(muueitnas  Qgopma ypaBHenmsi Jlenrmiopa). YpaBHenue @DpeiiHmnmuxa. Teopus MOIMMOJEKYISIPHOU
aacopbuuu bpynayspa, DOmmera, Tennepa (BOT), ypaBHeHUE U30TEpMBI aicopOInu, ero ananu3. JInneiinas
dopma ypasuenus bBOT u pacder ero koHcTanT. OnpeneneHue yaenbHOW moBepxHOCTH MeTo1oM bOT.
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AncopOuusi ra30B U AapoB HA MOPUCTBIX MaTtepuanax. KolmnyecTBeHHbIE XapaKTePUCTHKHN MOPHUCTHIX
MarepuaioB. [lopucTeie Tena KOPIMYCKYISIPHOW, KPUCTAIMYECKONM M TyOuaTodl CTPYKTYpPHI, METOABI HX
nonydenus. Knaccudukanus nop no J[yOuHUHY U ee B3aUMOCBSI3b C TEOPUSIMH aJICOPOLIUN.

Teopuss KanwsipHOM  KOHAEHcauuu. KanmuispHO-KOHACHCAlMOHHBIA — ructepesuc. Pacuer
UHTErpaibHON U AuddepeHnnanbHOM KPUBBIX pacnpeeneHuss o0beMa Imop Mo pa3mepam.

OcobenHocTn ancopOIMM Ha MHUKPOMOPUCTHIX Marepuanax. IlorenmuansHas Teopus [lonsHu.
AnCOpOLMOHHBIN MOTEHINAN. XapakTepucTuieckas KpuBas ancopOruu. TeMreparypHas H”HBAPUAHTHOCTb
n ahPUHHOCTH XapaKTEpUCTHUECKUX KpHUBBIX. O000meHHOe ypaBHeHHE Teopun JyOMHWHA OOBEMHOTO
3allOJIHEHUS MUKPOIOp, YacTHbIE Ciydau 3TOro ypaBHeHHUs (ypaBHeHue JlyOuHuHa-PanymikeBuuya).
AncopOuust ra30B ¥ MApOB B XUMUYECKOU TEXHOIOTHH.

AncopOuusi  MOBEPXHOCTHO-aKTUBHBIX _ BEIIeCTB. BnmsHue crtpoenus wmosekyn [IAB  Ha
MOBEPXHOCTHYIO aKTUBHOCTH, MpaBmwio Jlrokno-Tpaybe. 3aBHCHMOCTh TOBEPXHOCTHOTO HATSIKEHUS OT
CcOCTaBa pacTBopa Npu coOtojieHnn 3akoHa ['eHpu u ypaBHeHus Jlenrmropa. YpasHenue IlIumikoBckoro.
YpaBHEHHS COCTOSHUSI Ta3000pa3HbIX MOBEPXHOCTHBIX (2ICOPOIMOHHBIX) MUICHOK. THUIBI TOBEPXHOCTHBIX
IUICHOK U OIpelesieHre uX XapakTepucTHk. Becol Jlenrmiopa. @axTophl, OnpeAesnsiolue arperaTHoe
COCTOSIHUE aJICOPOLMOHHBIX TUIEHOK. OmpeiesieHne CTPOCHUS aICOPOLIMOHHOTO €O M pa3MEPOB MOJIEKYIT
[TAB.

Paznen 4. DnexTpuyeckue sBJCHUs Ha TOBEPXHOCTH

JBorinoit snekrpuueckuii cioi ([DC), mexanmsmbl oOpazoBanust [[DC. CooTHOIIEHUS MEXKIY
DJIEKTPUYECKUM  TIOTEHIIMAJIOM M TMOBEPXHOCTHBIM  HaTsDkeHueM  (ypaBHeHHs  JlummMana).
DIIEKTPOKANWIUISIPHBIE KPUBBIE U onpeieneHre mapameTpoB JIC mo 3TUM KpHUBBIM.

O6ume npencrasnenus o teopusix crpoenus AIC. Teopus I'yu — Uenmena. Ypasuenue [lyaccona-
bonsimana mst muddysnoit wactu JI9C u ero pemenue. Tommunaa nuddy3HOTO €0 U BIMSHUE HA HEE
pa3nuuHbIX (akTopoB. [IBoiHON snexTpudeckuid cioi mo teopuu lllTepHa, mepesapsaka MOBEPXHOCTH.
[Tpumepst oopazoanus JIIC. Muremisl 1 ux CTpoeHHUe.

UetbIpe BUIA SICKTPOKMHETUICCKUX SIBJICHUN. DIEKTPOKHHETUYECKUI TOTCHIIMA U BIMSIHUE HAa HETO
pasnmuuHbiX  (akTopoB. YpaBHeHHEe [enbmronbiia-CMOIYyXOBCKOTO JUIsl CKOPOCTH IEepeHoca IpHu
3NIeKTpoocMoce U 3iekTpodopese. DPdexTb, He yUUTHIBaGMble STHM YypaBHEHHEM (TIOBEPXHOCTHAs
MPOBOJIUMOCTh,  JIEKTPO(OPETHUECKOE TOPMOXKEHHe, penakcaruoHHbli 3 dext). [Ipakrrueckoe
UCIIOJIb30BaHUE DIIEKTPOKMHETUUECKUX SIBICHUU.

Pasnen 5. KuHernueckre cBOWCTBA IUCIEPCHBIX CUCTEM

OCHOBBI ceIMMEHTAIIMOHHOTO aHau3a. CBA3b CKOPOCTH OCAKICHUS YaCTHUI[ C UX pa3MepoM. Y CIIOBUS
coomonennst 3akoHa Ctokca. CeaMMEHTAIMOHHBIA aHAIM3 TOJUIAUCIEPCHBIX cucTeM. KpuBas
cenuMeHTanuu. KpuBble pacmpenelieHdus 4YacTHI[ 1O paauycaMm. OKCIEPUMEHTAIbHBIE METOABl B
CEIMMEHTAllMOHHOM aHaJIn3e.

MounekynsipHO-KUHETHYeCKast npupoza OpPOYHOBCKOTO JIBYDKEHUS. CBsi3b MEXTY
CPEIHEKBAJIpaTUYHBIM  CIBHTOM dYacTHIl M  Kodbdumuentom muddy3un  (3akoH  DHHIITEIHA-
CMOIyXOBCKOro). OKCHEpUMEHTalIbHAs IpOBEpKa 3akoHa OWHmITeHHa-CMonyxoBckoro. CrneacTBus u3
TEOpUU OPOYHOBCKOTO JIBHKEHUS.

CennMeHTallMOHHO-1M((Y3HOHHOE paBHOBECHE, THUIICOMETpHYECKUi 3akoH. CenuMEHTalUMOHHAs
YCTONYUBOCTD AUCIIEPCHBIX CHCTEM.

Pazzen 6. ArperatuBHas yCTOHYMBOCT M KOATYJISINS TUCTICPCHBIX CUCTEM

OO0mue BOOPOCHl YCTOWYMBOCTH JUCHEPCHBIX cucteM. CeauMMEHTAalMOHHAasT M arperaTUBHas
ycroitunBoctu cucteM. JInoduiabHbie U 1M0pOOHBIE CUCTEMBI: CaMOIPOM3BOJILHOE 00pa3oBaHUE OJHUX U
HE0OXOAMMOCTh cTabunu3anuu apyrux. Kpurepuit mnodunsaocTu cuctem o Pedunnepy-lllykuny.

JInopunbHble aucnepcHble cucteMbl. Kimaccudukamus u oOmas XapakTepUCTHKa MOBEPXHOCTHO-
AaKTHBHBIX BeEIIECTB. TepMoAMHAMUKA M MeXaHU3M MuIeuiooopazoBanus. Crtpoenne wmwuiemn I[TAB.
Comobmmm3zanusi. OCHOBHBIE (DaKTOPBI, BIUSIONINE HA KPUTHUYECKYIO KOHLIEHTPAIMIO MHUIIEIUI000pa30BaHUS
(KKM). Metoast onpenencuuss KKM. [Ipumenenne [TAB.

JInopoOuble nucnepcHble cucteMbl. DakTopbl ycToiumBOoCcTH NMO(GOOHBIX cucteM. beicTpas u
MeasieHHas koaryssius. Kuneruka xoarynsuuu mo CmomnyxoBckoMy. Ompenenenrne CKOpoCcTH U BpEMEHU
MOJIOBUHHOW KOATYJISIIIAKA. 3aBUCHMOCTh YHCIIa YACTHI] PA3HOTO MOPSAKA OT BPEMEHH.

OcHoBHbIe nonoxxkenus: Teopun epsruna, Jlangay, ®epses, Opepoeka ([AJIDO). Packnuuuparomiee
JIABJICHUE W €ro COCTABIIAIOUIME. DHEPrus 3JIEKTPOCTATUYECKOTO OTTAIKMBAHMA NpPU B3aUMOACHCTBUHU
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ci1abo3apsuKeHHBIX  MToBepXHOCTed. Cuiibl M dHeprus npuTspkeHus. OOliee ypaBHEHHME ISl SHEPTHH
B3aUMOJICUCTBUSL  JUCHEPCHBIX 4acTull. [loTeHUManpHblE KPUBBIE  B3aMMOJEWCTBHMS  YacTHIl B
MOHOCTAOMIN3UPOBAHHBIX JUCIEPCHBIX cucTemax. lloTeHnuanbHbIE Oapbep M €ro 3aBHCUMOCTh OT
tonuHbel Auddys3Horo cnos. Koarymsauus B mepBoM M BTOpOM MuUHUMyMax. HelTpanuzauuoHHas u
KOHIIEHTpanuoHHas koaryssus. [lopor OsicTpoii koarymsauuu. [pasuno Ulynsne-I'apau. 3akon Jepsiruna.
Crabunuzamusi JUCTIEPCHBIX CHUCTEM BBICOKOMOJEKYIsipHbIMU coeauHeHusmu (BMC) u TTAB. Metoas
OYUCTKH TIPOMBIIUICHHBIX M OBITOBBIX CTOKOB, OCHOBAHHbIE Ha W3MEHEHHHM arperaTuBHOM H
CEMMEHTAlMOHHON YCTOMYMBOCTH IUCIIEPCHBIX CUCTEM.
Paznien 7. CtpykTypooOpa3oBaHue U CTPYKTYPHO-MEXaHHMYECKUE CBOMCTBA AMCIEPCHBIX CUCTEM

Tunel CTPYKTYp, OOpa3ylolUXCsi B arperaTMBHO-YCTOMYMBBIX U arperaTMBHO-HEYCTOWYMBBIX
JTUCHEPCHBIX cHucTeMax. JKHUIKOKPUCTAJUIMYECKOE COCTOSHUE arperaTMBHO-YCTOWYMBBIX JAHUCIIEPCHBIX
CHUCTEM.

Bo3HukHOBEHHE OOBEMHBIX CTPYKTYp B arperaTMBHO-HEYCTOWYMBBIX (JTUO(GOOHBIX) AUCHEPCHBIX
cucremax. B3aumocBs3p MeXIy BUIOM NOTEHUUAIbHONM KpHUBOM B3aUMOJEHCTBUS 4acTHll (IO TEOpHUH
JUI®O) wm TUmoM BO3HHUKAIOMUX CTPYKTyp. KoarymsiuoHHO-TUKCOTPONHBIE W  KOHJCHCAIIMOHHO-
KPUCTAITM3AIMOHHBIE CTPYKTYpHL. [lepexos omHUX CTPYKTyp B npyrue. Teopus CTpyKTypooOpa3OBaHUS
(pusuKo-xMMHUUECKass MEXaHMKa) KaK OCHOBA MOJTYYEHHUSI HOBBIX MaTEpHaJIOB.

Peonoruueckuit MmeTon ucciaeaoBaHus JUCHEPCHBIX cucTeM. OCHOBHBIE TOHATHUS U UJI€aTbHbIE 3aKOHbI
peonorur. MoJienupoBaHue peoJOTHYECKUX CBOMCTB Tell. Mozaens MakcBemna, mojens KenbBuna-doiirra,
Mozenb bunrama.

Knaccudukanus aucnepcHbIX CUCTEM MO CTPYKTYpPHO-MEXaHUYECKUM cBoiicTBaM. HploTOHOBCKHE U
HEHBIOTOHOBCKHE KHIKOCTH. lIceBmoruiacTudeckue W TUIATaHTHBIC JKUIKOCTH M TBEPA0OOOpa3HBIE Tela.
Bs3KOCTh )KMAKUX arperaTUBHO YCTOMYMBBIX JUCIEPCHBIX CHCTEM. Y paBHeHHUs DitHmTelHa, [llTaynunarepa,
Mapka-Kyna-XayBunka.  Peonormueckue  CBOWCTBAa  CTPYKTYPHUPOBAaHHBIX  JKMIKOOOpPA3HBIX U
TBEPJ0OOPA3HBIX CHCTEM.

8. 3akiroueHue
HOBerHOCTHBIe SABJICHUA U OUCHICPCHBIC CUCTCMBI B XUMHYECKON TEXHOJIOTUH. KOJ’IJ’IOI/I,Z[Ha}I XUMUA U
OXpaHa OKPYKAIOLIEH CPEIbI.
OO111ee KOIMYECTBO PA3AEIIOB - 8.

4 O0beM y4eOHONM TMCHUIUIMHBI — BCE BUJIbI yueOHOI paboThl, 3.€. U Yachl JUIs TaOIUIBl OepyTcs
u3 yueonoro rmiana (YII) u PTIJI.

O0BbeM U CIUIIINHEI
Bup yueOHoii padoTbl Axan, | Acip.
3E
4. 4.
OO0masi TPy10€eMKOCTh 1M CHUTITHHBI 5 180 135
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,79 64,4 48,3
Jlexun 0,89 32 24
[Tpaktrueckue 3anstus (113) 0 0 0
Jlabopartopusie pabots (JIP) 0,89 32 24
CamocrosiTesbHasi padoTa 2,22 80 60
KonTakTHas camocrosiTenbHas padboTa - -
CaMocTosTenbHOE N3YUCHUE PA3ACTIOB IUCIUIUIHHEI (TOATOTOBKa | 2,22 0 60
K JJaOOpaTOPHBIM paboTam)
Bua koHTpoJs:
IK3aMeH 1,0 36 27
KonTtakTHas paboTa — mpoMeXyTOYHAast aTTECTaIHsI 1.0 0,4 0,3
ITonroTroBka K 9K3aMeHy. ’ 35,6 26,7
Bua uTOroBoro KOHTpoJIs: IK3aMeH
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AHHOTaNUA padoyell MPOrpaMMbl JUCHUINJIMHBI
«MareMaTHKa»

1. Heap aAucuMminHbI - GOpMHUPOBAHHE Y CTYICHTOB CUCTEMbI OCHOBHBIX MOHSTHM, HCIIOJIb3yEeMbIX
JUIs. TIOCTPOEHUSI BAXKHEWILHMX MATEMAaTHYECKUX MOJeNed W MaTeMaTHUYeCKUX METOJOB ISl OINUCAHMS
Pa3TUYHBIX XUMUKO-TEXHOJIOTHYECKUX MPOLIECCOB.

2. B pe3yabTrare u3ydyeHUus JUCHHUILIHHBI 00y4YAIOIIUICA T0JIKEH:

Obaaoams clieayOmUMU KOMIETSHIIMSIMA U HHAUKATOPAMH UX JOCTUKECHUS:

VYK-1.1, YK-1.2, VK-1.3.

3HaTh:

-OCHOBBI Ju(PepeHInanbHOr0 U MHTETPATbHOTO HUCUUCIEHUs, AuddepeHInanbHbIX ypaBHEHHIH,
TEOPUU BEPOSITHOCTEH U MATEMaTUYECKOM CTaTUCTHKY;

-MaT€MaTU4YECKUE TEOPUU U METO/IBL, JIEIKAIINE B OCHOBE IOCTPOCHUS MaTEMaTUUYECKUX MOJIEIIEH;

-OCHOBBI TPUMEHEHUS MaTeMaTUUYECKUX MOJIeTIe U METOJIOB.

YMers:

- BBIOMpPATh MaTEMAaTUYECKHUE METO/IbI, IPUTOIHBIE IS PEIIeHUs] KOHKPETHON 3a/1auH;

— HCIIOJIb30BAaTh MAaTeMAaTUYECKUE TOHATHS, METOAbl W MOJENTH [UIsl ONHMCAHUSA PA3INYHBIX
MPOILIECCOB;

- BBISIBJISITh MAaTEMATUYECKNE 3aKOHOMEPHOCTH, JIEJKAIIME B OCHOBE KOHKPETHBIX MPOLIECCOB;

— UCTOJIb30BATh OCHOBHBIE METO/Ibl CTATUCTUYECKON 00pabOTKH TaHHBIX;

— NIPUMEHATh MAaTEMAaTUYECKUE 3HAHUS Ha MEXAUCLUILINHAPHOM YPOBHE.

Bnaners:

— OCHOBaMM  (pyHIAMEHTAJIbHBIX MaTeMaTHYEeCKMX TEOpUH U  HaBBIKAMU  HCIIOJIb30BAHUS
MaTEMaTUYECKOI 0 anmnapara;

— METOJaMHU CTaTUCTHUYECKOW 00paboTKU HHPOPMALIUH.

3. Kparkoe comepxkanue Q11 CHUNITIHHBI
1 CEMECTP

BBenenue. [Ipenmer u Meroapl mateMatnkud. OnucaHWe OCHOBHBIX pa3fenoB Kypca. CTpykTypa
Kypca U IpaBWJIa pEUTUHIOBOUM CHUCTEMBL.

Paszgea 1. DiieMeHTHI ajreOpbl.

UucnoBble MHOXKECTBA, KOMIUIEKCHbIE uncaa. Onpeaenurenu II u 111 nopsinkoB. BekTopbl: 0CHOBHBIE
MOHATHUS, CKAISIPHOE, BEKTOPHOE M CMEIIAHHOE IPOU3BEIAECHUS BEKTOPOB. AHAIUTHYECKAas I'€OMETPUS:
npsiMas Ha IUIOCKOCTH, KpuBble Il mopsaka. Marpuubsl: AEUCTBHS HaJa MaTpULAMH, IPUBEICHUE K
CcTyneH4yaroMy BuAy M Buay ['aycca. Panr marpunel. OOpatHas marpumna. Teopema Kponekepa-Kamenmu.
Pemenue cuctem MMHEHHBIX anreOpandeckux ypaBHeHU. COOCTBEHHbBIE YUCIa U BEeKTOPHl. KBajgpaTuiHbie
(bOpMBL.

Pa3nesn 2. ®ynknus onqnoi nepemenHoii. Ilpexen pynkuun. HempepbIBHOCTH (PyHKIHH.

Oynknua. Crocobsl 3amaHus GyHKIMH. OiaeMeHTapHbie (yHkmuu. [Ipegen ¢yHKIuM B TOUKE.
Opnocroponnue mpeaensl. [Ipexenst Ha OeCKOHEYHOCTH. beckOHEYHO Manible U OECKOHEYHO OOoJbllne
GYHKIIMH, UX CBOMCTBA U B3aUMOCBsI3b. OCHOBHBIE TEOPEMBI O Tipenesax. [IepBrelil 1 BTOpPOii 3aMedaTeIbHbIC
npenensl. HempepblBHOCTh (QYHKIIMM B TOYKE M Ha MpoMmexyTke. CBoicTBa (PyHKIHIA, HEMPEPHIBHBIX HA
otpeskax. Touku pa3pbiBa QYHKIIMHM U UX KiIacCU(UKAIIHSL.

Paznen 3. IudpepennuanbHoe ucuncienne GyHKIUU OHOM MepeMeHHOI.

[IpousBogHas GyHKIIUU, €€ TEOMETPUUCCKUM U MEXaHUUYECKHH CMBICHI. YpaBHEHUS KacaTeIbHOW U
HopMmanu. IlpaBuna nuddepenunpoBanus. Tabmuia OCHOBHBIX Mpou3BOIHBIX. JuddepenunpyemocTs
GyHKIMH: OMpeNeseHUue, TEOPEMBbl O CBS3W HENPEPHIBHOCTH W IuddepeHnupyeMocTd (QYHKIHMH U C
cymecTBoBaHueM mpousBogHoi. Juddepennman ¢yHkuu: omnpenenenue, cporcTBa. I[Ipow3BoaHas
cinoxkHor ¢ynkmuu. OcHOBHBIE Teopembl nuddepeHimanpsHoro ucuucienus: Pomns, Jlarpanxka, Komm.
[IpaBuno Jlonurans (packpelTue HeomnpezaeneHHocTel). [Ipon3BogHbIe BBICIINX MOPAAKOB. MOHOTOHHOCTD
GbyHKIMM: ompeneseHne, HeoOXOIUMbIE U JOCTAaTOYHBIE YCIOBHS. DKCTPEMyM (QYHKIMH: OIpeleleHue,
HEOOXO/MMBIC U JIOCTAaTOYHBIC YCIIOBHs. BBIMYKIIOCTh, BOTHYTOCTh M TOUKM Iepernda rpaduka QyHKIHH:
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orpeneNieHusi, HeoOXOMMbIe U JOCTaTOYHBIE YCJIOBUS MX CyliecTBoBaHMsA. OOmias cxema HCCIEIOBaHHS
(GYHKIIHHA, TOCTPOCHHUE UX TPadUKOB.

Pa3nea 4. UnTerpanbHoe ncunciaeHue GyHKINH OHOI NepeMeHHO.

[TepBooOpasnas ¢ynkuus. HeomnpeneneHHbld HMHTETpaJl W €ro CBOWCTBA. Tabnmuila OCHOBHBIX
UHTETpaJioB. MeTobl HHTErpUPOBAHUSA: HEMOCPEICTBEHHOE WHTETPUPOBAHUE, METOJ IOJCTaHOBKH,
UHTETPUPOBAHUE IO 4YaCTSIM, HMHTETPUPOBAHHME pAIMOHAJIBHBIX JApoOed, HHTErpUpPOBaHHE HEKOTOPBIX
UpPpalMOHATBHBIX W TPUTOHOMETpUYEeCKHX (GYyHKUMN. OmnpeneneHHbd MHTErpal, €ro reoMeTpUYEeCKHi
CMBICII, €T0 cBoMcTBa. Teopema o cpeaHem 3HaueHUU. Dopmyna HerotoHa-JIeliOHuIa. 3aMeHa nepeMeHHOM
U WHTETpUPOBAaHUE IO YacTAM B OINpEAesICHHOM HHTerpaie. Boruncinenue ruiomanei miockux ¢uryp u
00BEMOB TeJ BpalleHUs C TOMOLIbI0 ONpPEACTICHHOTO HuHTerpaina. HecoOcTBeHHbIE HMHTEIrpaIb:
ONpeJIeTICHUs, CBOMCTBA, METO/IbI BBIYUCIICHHUS.

2 CEMECTP

Paszgen S. Inddepennuanbuoe ucunciaenne GQyHKIUN HECKOJIbKUX MePeMeHHbIX.

OyHkiMu OByX © Ooylee TMEpEeMEHHBIX: ONpeAeleHHe, o0JacTb oIpeneneHus, o0jacTb
CyILLIECTBOBaHUS, TI'€OMETpPUYECKas HHTEpIpeTanus, JUHUU YPOBHS, M NOBEpXHOCTH ypoBHA. [Ipenen
¢ynkunm B Touke. YacTHble TpPOM3BOAHBIE (HA mpuMepe (QYHKIMM JBYX TEPEMEHHBIX).
Huddepennmpyemocts GyHKIMU: ompeneneHne, cBi3b AUPHEPEHIIUPYEMOCTH C HEMPEPHIBHOCTHIO M C
CYIIIECTBOBAaHMEM YaCTHBIX MpPOU3BOAHBIX. JlocTarouneie ycnoBus audQepeHIupyeMocTH (QYHKIUH.
HuddepennupyeMocTs CI0XKHONW (QYHKIMU, TonHAs mpou3BogHas. [uddepennman ¢GyHKIUM ABYX
NEpEeMEHHBIX, €ro HHBapuaHTHOCTb. uddepenurpoBanne GyHKINU OJHON U JBYX IEPEMEHHBIX, 3aaHHOU
HesiBHO. YacTHbIE MPOU3BOIHBIE U AU depeHIInanbl BHICIIUX MOPSIKOB. TeopeMa 0 paBeHCTBE CMEIIaHHbIX
MPOU3BOMHBIX (st (PYHKIMHU ABYX MEPEMEHHBIX). AHATMUTUYECKUN NPU3HAK MOTHOTO AuQdepeHnnana.
[TpousBoaHas 1Mo HamMpaBICHUIO: ompeaeneHue, Gopmyna A ee BblYMcieHus. ['paaleHT u ero cBOMCTBA.
OKcTpeMyMbl  (YHKIMH JABYX TII€PEMEHHBIX: OIpeJeNeHus, HEe0OXOAUMOEe U JOCTaTOYHOE YCIIOBHSA
CYyILIECTBOBAHUS SKCTPEMYMA. Y CJIOBHBIM 3KCTPEMYM: OINPEIECICHUE, METOIbI HAXOKAEHUS TOYEK YCIOBHOIO
sKcTpemyMa (TIpsMOM MeTOoI W MeToj MHokuTenel Jlarpanxka). Haubomnblliee m HauMeHbIIee 3HAUYCHUS
(GYHKIMH IBYX TIEPEMEHHBIX B 3aMKHYTOM 00JIACTH.

Pa3nes 6. KpaTHbie nHTErpasbl.

JIBOWHOW WHTErpaj: OINpenesieHHe, TeOMETPUUYECKUH CMBICH, CBOWCcTBAa. Teopema o cpeaHeM
3HAYEHUM JIBOMHOTO HMHTErpajia. BplunciieHHME ABOMHOIO HMHTETpajia B JEKApPTOBOM CHCTEME KOOPAWHAT.
Brluncienre ABOMHOIO HMHTErpajia B MOJAPHOM cucteme koopawHat. Murterpan Ounepa - Ilyaccona.
[TpunoxeHus ABOMHOTO MHTETpaja: BBHIYMCICHUE TUIOMIAIN TUIOCKOW 00JacTH, oObeMa HMINHAPUIECKOTO
Tena, IUIOLAAN MOBEPXHOCTH, MACCHl IJIACTUHKHU C 3aJIaHHOW IUIOTHOCTBIO, KOOPAMHAT LEHTPA TSKECTH
1acTUHKK. TpolHOW MHTErpai: onpeaeneHue, Gu3nyecKuii 1 TeOMETPHUECKUI CMBICII, CBOICTBA, TeopeMa
O CpEeIHEM 3HAYEHWHM TPOMHOr0 WHTErpana. BeluucieHue TpOWHOrO HMHTErpaja B JE€KapTOBOMl CHUCTEME
KOOpJAMHAT, B LWIMHAPUYECKUX U CQepuuecKux KoopauHarax. I[IpumoxkeHus TpOHHOrO HHTErpaia:
BbIUKCJIEHHE 00bEeMa, MacChl TeJla C 33JJaHHOH TIOTHOCTBIO, KOOPAMHAT LEHTPa TSKECTH Tea.

Pa3nes 7. KpuBosiuHeliHbie U IOBEPXHOCTHBIC HHTETPAJIbI.

KpuBonmHelHpIH WHTErpad 1O KOOpAWHATaM: ompeneiacHue, (U3NYEeCKHH CMBICI, CBOMCTBA.
Boruncnenune kpuBoiMHeWHHOro wuHTerpana. @®opmyna i BBIUKCIECHUS paOOThI MpPU MEpeMeIIeHUN
MaTepUalbHOM TOYKH B CHJIOBOM IIOJIE€ BIOJb HeEKoTOoporo nyrtu. ®opmyna ['puHa 1 BBIYHMCIICHHS
KPUBOJIMHEHHOIO MHTErpajga I0 3aMKHYTOMY KOHTypy. He3aBMCHMMOCTH KPUBOJIMHEWHOIO HMHTErpaja OT
MyTH UHTETPUPOBAHUS: HEOOXOAUMOE U JOCTATOYHOE yCIOBHE HE3aBHUCUMOCTH, KPUTEPHUl HE3aBUCUMOCTH.
[lorennmansHOE TOJE, MOTEHIHaNbHAas (QYHKIUS M €€ BBIYMCICHHE. BbIuuclieHHue KpUBOJIMHEHHOTO
WHTErpajla, HE 3aBUCALIEIO OT IyTH HHTErpUpoBaHUs. I[IOBEpXHOCTHBIM MHTErpaji: OIpEACIICHHE,
buznyecKuii CMBICH, BBIYHCICHHE B JIEKapTOBOW cucteme koopamHar. Teopema ["aycca-Octporpanckoro.
®opmyna CTokca.

3 CEMECTP

Pasznen 8. Inddepennuanbubie ypaBHeHH s IEPBOT0 MOPSAKA.

Juddepenunanbable ypaBHEHHs: ONpeeseHHe, MOPsI0K, pelIeHHe, TeopeMa CYIIECTBOBAHHS H
€AMHCTBEHHOCTH pemieHus. 3agaya Komm. JluddepeHuunanbHble ypaBHEHHs C  pa3essIOIIMMUCS
nepeMeHHbIMU. OJHOpOJHBIE ypaBHEHHUs [-To mHopsnka: OmpenelieHne U MeToj pelleHus. JIuHeliHble
ypaBHEHUs [-TO mopsiaka: onpenesieHne U METOJ pelleHus. Y paBHEHU bepHyuM: onpeneneHue U MeTon
pewenus. AuddepeHnnanbapie ypaBHEHUS B MONHBIX AuddepeHnnanax: onpeaeacHie 1 MeTO1 PEeLICHHUS.
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WNHuTerpupyronmii MHOXUTEINb: OMNpEJelieHHe, CBEICHHWE K ypPaBHEHUIO B TMOJHBIX AudQepeHnuarax c
MIOMOILBI0 UHTETPUPYIOLIETO MHOXKHTEIIA.

Pa3nen 9. luddepennuanbabie ypaBHeHHs] BTOPOTO NOPSIAKA.

Juddepennnanbable ypaBHEHHsI BTOPOTO MOPsAKa, JOMyCKaloNie MOHWKEeHHe nopsaka. JInHelHsle
muddepeHIranbHbIe YpaBHEHHSI BTOPOTO MOPSIKA: ONPEEICHNEe, OTHOPOJIHBIE U HEOAHOPOIHBIC THHECHHBIE
ypaBHeHusa. CBoricTBa pemienuil. Jluneitnas HezaBucumocTh GyHKIMA. Onpenenutens BpoHckoro m ero
cBoiictBa. Teopembl 0 CTPYKType OOLIUX pElIeHUN TUHEHHBIX OJHOPOMHBIX W JTUHEHHBIX HEOJIHOPOIHBIX
nuddepeHIMaIbHBIX ypaBHEHUN BTOporo mopsnaka. DyHIaMeHTalbHas CHCTEMa pPEIICHUH JTMHEHHOTO
OTHOPOAHOTO  AU(QEepeHInanbHOr0  ypaBHEHUST  BTOpOro  mopsiaka.  JIMHeWHble  OJHOPOJHBIE
nuddepeHIaIbHbe YpaBHEHUS! BTOPOTO MOPSJIKA C MOCTOSHHBIMU KO3 duImenTaMu: Meto Duepa s
pelIeHus 3TUX ypaBHeHU. JIuHeliHble HeoqHOpOIHBIE AU depeHLInaTbHbIe YPaBHEHHsI BTOPOTO MOpsiIKa €
MOCTOSTHHBIMH KOd(h(pHUIIMEeHTaMU: METOJl TOI00pa YaCTHOTO PEUICHHS 3TOr0 YPaBHEHUS C MPaBOU YACTHIO
CHEIMAIbHOTO BHMJIa MU METOJ| BapHallMi MPOU3BOJBHBIX MOCTOSHHBIX. JIMHeiHble muddepeHranbHbie
YpaBHEHUS n-TO TIOPSIKA: CBONCTBA pEIICHUH, TEOPEMBI O CTPYKType OOIIero pemieHus. AITOPUTM
MOCTPOCHHUS OOIIETo perieHus JTMHEHHOTro AU QepeHInanbHOr0 ypaBHEHUS 1-T0 TOPSAAKa C MOCTOSHHBIMU
KO3 pHULHEHTaAMU.

Pazgen 10. Cucrembl nuddepeHIuaTbHBIX YPABHEHH.

Cucrembl JNHHEWHBIX AU(QepeHIIUANBHBIX ypaBHEHUN TMEPBOTO TMOPSAIKA, PEIICHHE METOI0M
uckimoyeHus. Cuctembl JUHEHHBIX NUd(epeHMaTbHBIX YpPaBHEHUH MEPBOro MOpPsKa, METOJ| BapHallUU
MPOU3BOJIBHBIX MOCTOSHHBIX. CHUCTEMBI JIMHEWHBIX OJHOPOJHBIX YpPaBHEHUW MEPBOro MOPSAJIKA C
MMOCTOSIHHBIMU koadumeHTamu, METOI Ditnepa. CucreMnl JIMHEHHEIX HEOHOPOIHBIX
nuQdepeHIMaIbHbIX YPaBHEHUN C TOCTOSTHHBIME KO3 (UIIMEHTaMH.

Pazgen 11. YUncaoBblie 1 QYHKIIMOHAJIbHbIE PSAABI.

UwcnoBbie psIbl: OCHOBHBIE TIOHATHUS, CXOMUMOCTh psiga. HeoOXxoauMeblil mprU3HaK CXOJUMOCTH Psijia.
CaoiicTBa cxomsaummxcs pAnoB. JlocTaTodyHble NPU3HAKKM CXOAUMOCTH 3HAKOIIOJIOKUTEIBHBIX PSAOB:
WHTETpabHBIN npu3Hak Koiu; npu3Haku cpaBHEHUs psioB; mpu3Hak JlamamOepa; paauKalbHbIA MPU3HAK
Kommu. Psnpr Qupuxmne. 3HakodepeAyromuiics psa: omnpeneiacHue, nmpusHak JlerOnuma. AOcomtoTHas u
YCIOBHasi CXOJMMOCTb 3HAKONEPEMEHHbIX psAoB. @OyHKIuOHaNbHbIE psAnbl. CTENeHHbIE PAJbL:
ornpezeneHue, reopemMa AGensi, HHTEpPBaJl CXOJUMOCTH, paguyc cxoauMocTu. CBONCTBA CTEMEHHBIX PSAIOB.

Psansr Tfﬁnopa b MakopeHa: onpeseseHue, yCIoBUsS CXOIUMOCTH pana Teiinopa K UCXOAHON (yHKUIMU.
m- ;= o
Jlemma o M s VXER, JlocTaTo4HbIe YCIOBUSA CXOIAUMOCTH psifa Teinopa. AJITOpUTM pa3ioKeHUS

YVHKIMK B psag  Makinopena. OCHOBHBIE pasjiokenus (ydkuouii: €, SIX - COSx ln(l-l—x)’

I+ x) ,arcigx. arcsinX g pgng Maknopena. Pasnoxenne dpyaxumit B psix Teil1opa ¢ MOMOIIBEO OCHOBHBIX

pasnoxenuil. [IpuMeHeHHe CTEMEHHBIX PsIOB: MPUONMIKEHHBIE BBIYMCICHUS, MPHOIMKEHHOE pEIICHUE
nudepeHIATbHBIX YPaBHCHHM.
4 CEMECTP

Pasznen 12. Teopusi BeposiTHOCcTel. CiiyyaiiHble BeJIMYMHBI M UX 32AKOHBI pacnpeaejeHus.

[Tpenmet Teopuu BeposTHOCTel. Ciydaiinbie coObiThs. [IpoTuBOTIONOXKHBIE COOBITHS. HezaBucuMEbIe
coObiTust. OTHOcuTenbHas yacTora. Kiaccuueckoe W TeOMETPHUYECKOE OIpe/esieHHe BEpPOSTHOCTH.
DnemeHTapHas TeopHsl BEpOSITHOCTEN. MeToibl BhIYMCIEHUS BeposiTHOCTEN. [IpocTpaHCTBO Ai1eMEHTapHbIX
cobpiTuii. Kitaccuueckoe omnpesenenne BeposiTHOCTH. AJredpa COOBITHI: TEOPEMBI O BEPOSITHOCTH CYMMBI
COOBITHH, TPOTHBOMOJOXKHBIX COOBITHI, CyMMa BEpPOSATHOCTEH HECOBMECTHBIX COOBITHH, 0Opa3yroIIUX
NOJIHYI0 Tpynny. AKCHOMAaTH4YeCKOe OIpeAesieHHne BeposSTHOCTH. (CTaTHCTUYECKOE OIpEeAesICHHue
BEPOSATHOCTH. Y CJIOBHAsl BEPOSITHOCTD. TeopeMbl 0 BEPOATHOCTH NPOU3BEACHUS 3aBUCUMBIX U HE3aBUCHMBIX
cooprtuid. [TomHas BepostHOCTh. [ToBTOpHBIE McTBITaHusI. DPopMyna bepuynnu. JlokanbHas 1 HHTErpajbHAS
teopemsl Myaspa-Jlamnaca. @opmyia Ilyaccona.

[TonsiTue ciyyallHOW BeNWYUHBL. JIMCKpETHBIE W HEMPEPBHIBHBIC CIIy4alHbIC BEIWYMHBL. 3aKOH
pacmipenienieHust ciay4aiHoW BenuuuHbl. DyHKIMS pacnpenencHHs, ee cBoicTBa, rpaduk. IImoTHOCTH
pacripeiefiecHusi HETPEPhIBHOW  CIydyalHOHW BENMYMHBI (IUIOTHOCTh BEpOSTHOCTH). Dopmyna  1jist
BEPOSITHOCTH IIOIAJIaHUs HETPEPBIBHOM CIIy4aliHOW BEJWYMHBI B JTAHHBIA WHTEPBaJ, BBIPAXKCHHBIN 4depes
IUIOTHOCTh ~ BEPOATHOCTH, TE€OMETpUYECKUH cMmbica  (opMmynbl. buHOMManbHOE  pacmpejaeneHue,
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pactpenenenue Ilyaccona, paBHOMepHOE pacrpesienieHlue, HOpMallbHOE pacipeiesieHue, SKCIOHEHIIMAIbHOE
pacnpeneneHue.

Pasznen 13. MaremaTu4eckasi CTAaTUCTHKA.

[Ipeamer Marematndeckoil craTUCTUKU. OCHOBHBIE 337a4d  MaTE€MaTHYECKOW CTaTUCTUKH.
Bribopounsiii  meron. Cratuctuyeckoe onucaHue. BpiOopku. ['mcrorpaMmma W MOJUTOH  YacToT.
Craructuueckass (dmnupudeckas) (yHKIus pacmpeaeneHus. BbpiOOpouHbIE XapakTEPUCTUKA € UX
pacnpenenenus. CocrositenbHble, ()(QEKTUBHBIE CMEIICHHBIE W HECMEIICHHBIE OILCHKH TMapaMeTpPOB.
Craructuyeckoe cpeHee, CTaTHCTHYECKas IUCIEPCUS M CTAaTUCTHUYECKOE CpelHee KBaJpaTUUYHOE Kak
TOYEYHBIE OLICHKH HEM3BECTHBIX: MATEeMAaTUYECKOTO OXKUIAHWS, TUCIEPCUHU, CPEIHEro KBaJpaTUYHOTO
OTKJIOHEHHUS. JloBepUTEIbHbIE MHTEPBAJIbl U UHTEPBAIbHBIE OLIEHKU. [loBepUTENIbHbIE OLICHKH HEU3BECTHOU
BEPOATHOCTH MO OonblIMM BbIOOpKaM. JloBeputenbHas OLIEHKAa MaTeMAaTUYECKOTO OXUIaHUS MpU
HEU3BECTHON nucrniepcuu. JloBepuTenbHas OIEHKA CpPEIHEro KBaJAPAaTUYHOIO OTKIOHEHUsA. TouHbIe
BBIOOpOUHBIE pactipenencHus: CteroneHTta (t- pacmpenencHue), Oumepa-Caenexopa (F-pacnpenencHue),
IMupcona (y>-pacnpenenenue). IIpoBepka CTATHCTHUECKUX TUMOTE3. MareMaTHUeCcKHe METObI MPOBEPKU
CTaTUCTUYECKUX TUTOTE3. DIEMEHTHI TEOPUHU KOPPEIALIUU.

4. O0beM yueOHOM JUCUUIJIMHBI

Cemectp

Bcero 1 ) 3 4
Bun yaeOHO# paboTh

3E Axan. 3E Axan. 3F Axan. 3F Axan. 3E Axan.

q. q. q. q. q.

Oo0masn
TPYA0EMKOCTh 18 648 5 180 5 180 5 180 3 108
JUCIUININHDBI
KonrakTHas paGora
— ayJUTOPHBbIE 7,56 | 272 | 2,66 96 1,78 | 64 |1,78| 64 1,34 | 48
3aHATHA:
Jlexinn 3,56 128 | 1,33 48 0,89 32 [1089| 32 045 16
Hpakruieckue 4 | 144 |133| 48 |089| 32 |089| 32 |089| 32
sanstus (I13)
Camocrosenbhast | ¢ 0| 304 |234| 84 |222| 80 |222| 80 |166| 60
pabdora
KonrakTHas
CaMOCTOSTEIIbHAS 0,6 0,4 - - 0,2
paborta

8,44 2,34 2,22 2,22 1,66
CaMocTOSITENbHOE
HM3y4YECHUE Pa3iesioB 303,4 83,6 80 80 59,8
JTUCIUIIINHBI
Bua konrpoJs:
IK3aMeH 2 36 - - 1 36 1 36 - -
KonrakTHas pabota —
MPOMEKYTOUHAs 0,8 - 0,4 0,4 -
aTTecTalus 2 - 1 1 -
IToaroroBka x 712 i 35.6 35.6 i
HK3aMEHY.
Bux utorosoro 3auer cu 9K3aMeH 9K3aMeH 3auer
KOHTPOJIS: OIIEHKOI1

Bun yueGHOM Bcero Cemectp
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paboThI 1 2 3 4
AcTp. Actp. AcTp. Actp. Actp.

3E 3E 3E 3E 3E

Ooman
TPYA0€MKOCTh 18 486 5 135 5 135 5 135 3 81
JUCIHHUILINHDI
KonTakTHas
paGora —

ayJIUTOPHbIE
3aHATHA:

Jlexmun 3,56 96 1,33 36 | 0,89 24 0,89 24 0,45 12

IpakTiaeckue 4 108 | 1,33 36 |0,89 24 0,89 24 0,89 | 24
sansTus (I113)

CamocrosiTeJIbHas
pabdora
KonTakTHas
CaMOCTOSITEIbLHAs 0.45 0.3 - - 0.15
paborta

7,56 | 204 2,66 72 |1,78| 48 |1,78| 48 1,34 | 36

844 | 228 1234 63 |222| 60 222 60 1,66 | 45

8,44 2,34 2,22 2,22 1,66
CaMocCTOITEIbHOE

U3Yy4YEeHHE pa3feiioB 227.55 62.7 60 60 44.85
JHCIUTIITHEI

Bun kontpoJs:

IK3aMeH 2 27 - - 1 27 1 27 - -
KonTakTHas

pabora —
MIPOMEKYTOUHAS
aTTecTalnms
ITonroroBka K
JK3aMEHY.

0.6 - 0.3 0.3 -

534 - 26.7 26.7 -

Bujg urorosoro 3auer ¢

“ IK3aMeH IK3aMeH 3auer
KOHTPOJIA: OLIEHKOM

AHHOTauA padoyell MPOrpaMMbl JUCHHUIJIMHBI
«DPu3nKa»

1. Heap nucuMniMHbl — npuoOpeTeHne 00yJaronMMHCs 3HaHUH IO OCHOBHBIM pa3zeniaM (pu3uku u
YMEHHIO IPUMEHSTh UX B JPYTUX €CTECTBEHHOHAYYHBIX JAUCIUTUIHHAX.

2. B pe3yabTrare u3ydyeHUus QJUCHHUILIHHBI 00y4YAI0IIUIACH T0JIKEH:

Obnadamye CleAyOMUMI KOMIIETEHIIMAMHU U UHIMKATOPAMH UX JTOCTHKECHUS:

OIlIK-1.1, OIIK-1.2, OIIK-1.3, OIIK-1.4, OlIK-3.1.

3nams:

- (u3uuecKre OCHOBBI MEXaHUKH, (U3UKU KOJIeOaHWM W BOJH, DJIEKTPUYECTBA M MarHeTusma,
AIIEKTPOIUHAMUKH, CTATUCTHUYECKON (PU3UKH U TEPMOJIUHAMUKH, KBAHTOBON (PU3UKH;

- CMBICT (PYHIAMEHTANBHBIX (PU3NYECKUX 3aKOHOB, IPUHIIUIIOB U MOCTYIATOB; UX (HOPMYIHUPOBKHU U
TPaHULIBI TPUMEHUMOCTH;

- CBSI3b IIMPOKOTO Kpyra (U3WYECKuX SBICHUN C (yHIAMEHTATbHBIMHM NMPUHIUIAMH U 3aKOHAMU
(GU3HUKH; OCHOBHBIC METOJIBI PEIICHUS 33724 110 OMUCAHUIO (PU3UUYECKUX SIBJICHUN;

- METOJIbI 00PaOOTKH PE3YyIHTATOB (PU3UIECKOTO IKCIIEPUMEHTA.

Ymemns:

-IIPUMEHSATh TEOPETHUECKHUE 3HAHUS U IKCIEPUMEHTAIbHBIE METOAbl MCCIIEOBAHUS MPHU PELICHUU
po(hecCHOHANBHBIX 3a]1a4;
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-IIPOBOJIUTH PACUETHI, OCYLIECTBIATH aHAINU3 U HA OCHOBE 3TOTO JleNIaTh 000CHOBAaHHBIE BHIBOJIBI;

- aHAJM3UPOBATh PE3yJbTAThl HAOIIOACHUH U YKCIICPUMEHTOB C TPUMEHEHUEM OCHOBHBIX 3aKOHOB U
NPUHIUIOB (U3NKH;

- ONPENEINATh XapakTep (PU3MUECKUX MPOIECCOB MO KOMIUIEKCY SKCIIEPUMEHTAILHOW HH(OpMAIim
IpY IOMOIIH IPahUKOB, TAOIUI U YPAaBHEHUI;

- TIPEACTABIISITE 00Pa0OTAaHHYIO AKCIIEPUMEHTAIBHYIO U TEOPETHUYCCKYI0 MH(POPMAIUIO B YCTHOW U
NUCbMEHHOW (hopMe, B TOM YHCIIE C UCIIOIB30BAHHEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHA.

Braoemy:

- HaBBIKaMU PabOThI C IMUPOKUM KPYroM (PU3NIECKUX TPUOOPOB M 000PYIOBAHUS;

- HaBBIKaMU OOOCHOBAHHUS CBOUX CY)KJCHHUI U BBIOOPA METO/1a UCCIICTOBAHMS.

3. Kparkoe comepkanue Q1M CUUILIHHBI.

Pasoen 1. Qusuueckue 0CHOBbL MEXAHUKU.

1.1. Tlpenmer ¢usuku. Meroapl (PU3MUECKOTO HCCICAOBAHMS: OIBIT, THIOTE3a, JKCIIEPUMEHT,
teopus. Ilpenmer kunemaruku. [lepemelenue, ckopocTs, yckopeHue. Kunematnueckne XapakTepUCTHKH
BpAILaTEIbHOIO JBUKCHHUS.

1.2. 3akonsl HploTOHA. 3aKOH BCEMHMPHOrO TATOTE€HHUS. 3aKOH BCEMHUPHOI'O TArOTeHUs. [[BrxkeHue
TeJla mepeMeHHor Maccehl. Y paBHeHust Menepckoro. @opmyna [{uoakoBckoro.

1.3. Yopyruii u Heynpyruii ynapsl mapoB. MOMEHT MHEPIIMM MAaTEPHAILHOM TOUKU U TBEPAOIO TENA.

1.4. KunemaTtnka rapMoHHYecKuX KoJjieOanui. JuddepeHnuanpHoe ypaBHEHHE TapMOHUYECKHX
kosiebanuil. [loHsATHE O 3aTyxalmUX W BBIHYXKACHHBIX KoJjieOaHUsAX. BonHoBoe nBmkeHue. BosHbl
IIPOJOJIBLHBIC U TIOTIEPEYHBIE.

Pazoen 2. Monexynapunas ¢puzuxa u mepmoounamuxa.

2.1. DnemMeHThl TepMOJMHAMHMKH M (u3ndeckoi kuHeTuku. MpeanbHblii ra3. Pacmpenenenue
bonwsiMana u ero obmedusznueckuii cMpica. PeanbHbiii ras. YpaBuenue Ban-nep-Baanbca.

2.2. Tepmoaunamuueckuii Meron B (pusuke. PaBHOBecHble cocrostHua. Hawanma TepMoanHaMHKH.
[Tukiel. DHTPOIHUA U €€ CTATUCTUYECKOE TOJIKOBAHUE.

2.3. SBnenue nepenoca. Auddysus. 3akon duka. TermmonpoBonHocts. 3akoH Pypre. BuyTpennee
TpeHue (BA3KOCTh). 3akoH HproToHA.

Paszoen 3. Dnekmpocmamuxa u nocmosiHHbILL 21eKMPULECKUll MOK.
3.1. 3akon Kymnona. Teopema Octporpanckoro-I'aycca. Jlumons.  Juanektpuku B
3EKTPOCTATUYECKOM II0JI€.

Pa3zoen 4. Dnekmpomacnemusm.
4.1. 3akon Amnepa. 3akoH buo-Casapa-Jlannaca. Cuna Jlopenua.
4.2. Mar"ueTuku. DNeKTpOMarHuTHas UHAYKIUA. Y paBHeHHEe MakcBeria.

Paszoen 5. Onmuxa.

5.1. Uutepdepentust BonH. Judpakuus BonH. [lonspusanus BoH.

5.2. Tenmoroe uznydenue. 3akoH Kupxroda. ['unoresza [Inanka. KBanToBOE 00BSICHEHHE TEIIJIOBOTO
uznydenus. Ipdext KommnroHa.

5.3. Anepnas mogens aroMa. [loctynatel bopa. AToM Bozopoaa o bopy.

Pazoen 6. Dnemenmoi keanmogoti puzuxu.

6.1. I'unore3a ne bpoiina. BonHoBoe ypaBHeHue lllpenuHrepa il CTallMOHApHBIX COCTOSTHHM.
Omnbithl [Tepna-Iepnaxa.

6.2. MuoroanektponHsiii arom. Dpdexr 3eemana. [Tpunnun [laynu. KBanToBble craTHCTHYECKHE
pacrtipenenenust bose-Diinmrelina u @epmu-/Iupaka. ®ononsl. 3akoHsl J[ebas n DiiHIITEHHA.

4. O06beM yueOHOM JUCUUIJIMHBI
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Cemectp

Bcero
Bun yuebHo# paboThI Ne2 No 3
3E Axapn,. 3F Axan. 3F Axan.
q. 9. 9.
OO6mast TpyA0EMKOCTh TUCIUTUTHHBI 12 432 6 216 6 216
KonTakTHasi pabora — ay1MTOpHBIE 3,5 128 13 48 22 30
3aHSITHSA:
B TOM 4HucJe B (popMe NMPAKTHYECKOM
NOATOTOBKH (npu Hau4uu) ] ] ] ] ] ]
Jlexuuun 1,3 48 0,4 16 0,9 32
B TOM 4HcCIIe B (hopMe MPaKTUUECKON
MOATOTOBKHU (npu Hanu4uu) i i i i i i
[Tpaktrueckue 3anstus (113) 1,3 48 0,4 16 0,9 32
B TOM 4HCIIe B (hOpMe MPAKTUIECKON
MTOATOTOBKH (npu Hanu4uu) ) ) ) ) ) )
Jlaboparopusie pabots (JIP) 0,9 32 0,4 16 0,4 16
B TOM 4HcCIIe B (hopMe MPaKTUUECKON
MOATOTOBKHU (npu Hanu4uu) ) ) ) ) ) )
CamocrosiTesbHas padoTa 6,5 232 3,7 132 2.8 100
KonTaktHas camocrositenbHas paboTa 0.8 0.4 0.4
(AmmK u3 VII ons 3au / 3au4 ¢ oy.)
CamocTosTenbHOE H3YUCHHE Pa3/IeIIOB 6,5 3,7 2,8
TUCUUIUIAHEL (uiu Opyaue 6uobvl 231,2 131,6 96,6
camocmosmenbHou pabomaoi)
Buabl KOHTpOJIA:
Buo konmpona uz YII (3au / 3au c ou.)
JK3aMeH (ecau npedycmompen YII) 2 72 1 36 1 36
KonTaktHas paboTa — mpoMexkyToOdHas 0.4 0.4 0.4
aTTecTalus 1 1 1
IToaroTroBka K 9K3aMeHY. 35,6 35,6 35,6
Bua uToroBoro KOHTpoJIsi: IK3aMeH IK3aMeH
Beero Cemectp
. Ne cemectpa Ne cemectpa
Bun yuebHOM paboThI Actp Actp Actp
3E | 3E | 3E )
q. 9. q,
OO6mast TPyA0EMKOCTh TUCIUTUTHHBI 12 324 6 162 6 162
KonTakTHasi pabora — ay1MTOpHBIE 3,5 9 13 36 22 60
3aHSITHSA:
B TOM 4ucJie B popMe NMPpaAaKTHYECKOH
NOArOTOBKM (npu Hanuuuu) ] ] ] ] ] .
Jlexuun 1,3 36 0,4 12 0,9 24
B TOM 4HCIIe B (hOpMe MPAKTUIECKON
MTOATOTOBKH (npu Hanu4uu) ) ) ) ) ) )
[Ipaktrueckue 3ausrus (113) 1,3 36 0,4 12 0,9 24
B TOM 4HcCIie B (hopMe MPaKTUUECKON
MOATOTOBKHU (npu Hanu4uu) ) ) ) ) ) )
JlaGopaTtopusie padoTs (JIP) 0,9 24 0,4 12 0,4 12
B TOM 4HcClie B (hOpMe PAKTUIECKON
MOATOTOBKH (npu Hanuvuu) ) ) ) ) ) )
CamocrosiTesibHAs paboTa 6,5 174 3,7 99 2,8 75
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KonTakTHas camocrositensHas pabota 0.6 0.3 03
(AmmK u3 VII onsa 3au / 3au c oy.) ’ ’ ’
CaMocToATEIbHOE NU3YUYEHHE PA3AEIOB 6,5 3,7 2,8
TUCIUTITAHBI (Ui Opyaue uobl 173,4 98,7 74,7
CAMOCMOSIMENbHOU pabomul)

Buabl KoHTpOJIA:

Buo koumpona uz YII (3au / 3au c ouy.)

Jk3ameH (eciu npedycmompen YII) 2 54 1 27 1 27
KonraktHas pabota — mpomexkyTodHas 0.6 0.3 0.3
arTecTanus 2 1 1
IToaroroBka K S5K3aMeHY. 53,4 26,7 26,7
Bua uTOoroBoro KOHTpoOJIf: JK3aMeH JK3aMeH

AHHOTauA padoyell MPOrpaMMbl JUCHUIJIMHBI
«IIpukaaaHass MeXaHUKA

1. Hesb AUCHHUILVIMHBI — HAYYUTH CTYJE€HTOB TBOPYECKOMY IOAXOAY K BBIIOIHEHHUIO MHKEHEPHBIX
pacyeToB Ha MIPOYHOCTH, JKECTKOCTh U YCTOMUMBOCTH 3JIEMEHTOB KOHCTPYKIUH, J€Talell U y3JI0B MAlllUH U
anmnaparos.

2. B pesyabTare n3y4eHusi AUCHHUIIMHBI 00y4aKOLIUICH JOJIKEH:

Obnadamye cleayoUMU KOMIIETEHIIMAMU U UHIUKATOPaMH UX JTOCTUKEHUS:

VK-2.1; VK-2.2; VK-2.4; YK-2.7; VK-2.8; YK-2.9; YK-2.10.

3namo:

— OCHOBHBIE YPaBHEHMS M METO/Ibl PEIICHUS 3a/1a4 COIIPOTUBIICHUS MaTEpUAJIOB U IeTaJlel MalllMH;
— OCHOBHBIE METOJIBI PACYETOB Ha IIPOYHOCTH, KECTKOCTh U YCTOMYMBOCTH DJIEMEHTOB KOHCTPYKIIUHI

MalIMH U annaparos;

— OCHOBBI TEOPHMH pacueTa AeTaley U y3JI0B MallMH U alllapaToB XUMUYECKOM TEXHOJIOTUH;
Ymemn:
— IPOBOJUTH PACUETHI JIEMEHTOB KOHCTPYKLIUI HA OCHOBE METO0OB CONPOTHUBIICHUS MAaTEPHAJIOB;
— paccuuThIBaTh U KOHCTPYUPOBATh AECTAJIN MALLUH 10 UCXOAHBIM JAHHBIM;
— NPOMU3BOJUTH PACYETHI IO OCHOBHBIM KPUTEPUSIM pabOTOCIIOCOOHOCTH U KOHCTPYUPOBAHMs AeTanen
MalllVH;
Braoemn:
— HaBBIKaMHU pacyeTa COIPOTUBIICHUS MaTEPUAIOB aHAIMTUIECKUMHU METOAAMY;
— HaBBIKAMU BbIOOpa MaTEpUAJIOB 110 KPUTEPUSM IPOUYHOCTH;
— pacueTaMu THUIOBBIX J€Tallell MallliH, IOJIb3YsCh CipaBo4HOM Juteparypoit u 'OCTamu.

3. Kpartkoe copep:xaHue TUCHMILIIHHBI

Pazgen 1. Omnpenenenue peakuuii omop. PacrskeHme-cxxkaThe. AOCONIOTHO TBEpAOE TeEIO.
ONEeMEHTBI CTaTUKH. YpaBHEHMs paBHOBecHsA. CBsA3M U uX peakuuu. OCHOBHBIE JONMYIIEHUS W MPUHIMUIIBI
COIIPOTHUBIIEHUS MaTepuanoB. Meron ceuenuil. Hanpspkenus, nedpopmanuu 1 nepemenieHus. 3akoH ['yka.
JlnarpamMmBbl pacTsHKEHUS IS IUTACTUYHBIX U XPYNKUX MAaTEPUATIOB U UX XapPAKTEPUCTUKH.

Pazgen 2. Kpyuenme. M3ru6. 3axkon ['yka mpu cnBure. BHyTpeHHHE cuiioBble (akTOpbl MpH
Kpy4eHUHU. YCIIOBHE INPOYHOCTH IPU KPYYCHHMH. ['€OMETpHUecKHe XapaKTEPUCTHKH IIIOCKHX CEYCHMM.
[Tonarue yrcroro u nonepeyHoro n3rudos. OnpeaeraeHre HOPMAIBHBIX HAPSHKEHUN. Y CIIOBHE TPOYHOCTH
npu u3ruode. OnpeneneHne KacaTeabHbIX HaNpsHKeHUH. ParinonansHbie POpMBbI CEUCHUI.

Pa3znesn 3. CioxHoe HampskeHHoe cocTosiHMe. OCHOBBI TEOPUHM HANPSIYKEHHOTO COCTOSIHUS U
runoTe3bl npodHocTd. [loHaTtne HampspkeHHOTO cocTosiHug. O0oOmeHHbli 3akoH ['yka. Ilonstue
HKBUBAJICHTHBIX HAaNPSKEHUH M KPUTEPUEB MPOYHOCTU. ['MIIOTE3Bl NMPOYHOCTU. TOHKOCTEHHBIE COCYIbI
XUMHYECKHUX MPOU3BOJCTB. BbiBOJ ypaBHeHUs Jlamaca. YcnoBue npoyHocTH. Pacder cxxaThIX CTEp)KHEN HA
ycTOMUuBOCTh. [IOHATHE KpUTHUECKOW CHibl M Kod((UIMeHTa 3amaca MpOYHOCTH. PacueT KpuTudeckoit
cuiel 1o Dunepy. [Ipenensr npumeHUMOCTH hopMyITbl Ditiepa.
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Pazgen 4. Jlerasmm mammu. Krnaccupukanus pgeraneil MamdH M anmapaTroB XUMHYECKUX
pou3BOJCTB. Pe3b0oBbie coenuHeHusi. Pacuer GONTOBBIX COEIUHEHHM MPU MOMEPEUYHBIX U MPOJIOJIBHBIX
Harpy3kax. llInmoHounsle coenquHeHus. Pacuer mIoHOK Ha cpe3 U cMATHe. Buael cBapku. Bunbl cBapHbIX
mBoB. PacueT Ha MPOYHOCTH CTHIKOBBIX M HAXJIECTOYHBIX IIBOB. Banbl um ocu, ux kiaccupukauus u
HasHaueHue. llogmmnHuku  ckosbxkeHus.  Marepuansl  Brianbimed.  [logmunHUKH — KadyeHHs.
[IpuHuMNIanpHOE YCTPOWCTBO M OCHOBHBIE T'€OMETpPUYECKHE pa3Mepbl. JlOCTOMHCTBA, HENOCTATKU M
00J1acTH TPUMEHEHHUsl TMOJAUIMITHUKOB KadeHHUs W CcKonbkeHus. [lpuBoanbie wmy¢Thl. Ha3nauenwue.
Knaccudukanus mydt. 3youarsie nepenaun. OKpyXHOE U paguaibHoe ycunaus. PeaykTopel. OnpeneneHue
U Kiaccudukanus.

4 O0bem yueOHO TUCUUIJIMHBI.

Beero Cemectp
Bun yuebHoOM paboTh S
3E Axkan. 3E Axap.
q. 9.
OO01ast TpyA0EMKOCTh TUCIUTUTHHBI 4 144 4 144
KonTakTHasi pabora — ayIMTOPHbIE 1,78 64 1,78 64
3aHSITHSA:
B TOM uHcJje B gopMe NpakTHYeCKOii 1,22 44 1,22 44
NMOJITOTOBKH
Jlexuuun 0,89 32 0,89 32
[Tpaktrueckue 3anstus (113) 0,89 32 0,89 32
B TOM 4HCIIe B (hOpMe MPAKTUIECKON 122 44 122 44
MOAITOTOBKH
CamocrosiTesibHas padoTa 2,22 80 2,22 80
KonTaktHas camocrositenbHas padboTa
. 0,4 0,4
(3a4eT C OLEHKOM)
Pacuetno-rpaduueckne paboTsl 18 18
2,22 2,22
[ToaroToBka K KOHTPOJIBHBIM paboTam 10 10
CamocrosiTeTbHOE U3YUECHHE Pa3/IeNIoB 51.6 51.6
JUCIUILTAHBI
3ader ¢
Bua uTOoroBoro KOHTpoJIs: .«
OlIeHKOH
Beero Cemectp
Bun yuebHo# paboThl 3
3E Actp. 3E AcTp.
4. 4.
OOm1ast TPyA0EMKOCTh IUCIUILTUHBI 4 108 4 108
KonTakTHasi pabora — ayIMTOPHbIE 1,78 48 1,33 48
3aHSITHSA:
B TOM 4HcJje B gopMe NpakTHYeCKOii 1,22 33 1,22 33
MOJATOTOBKH
Jlexuun 0,89 24 089 24
[Ipaktrueckue 3austus (113) 0,89 24 0,89 24
B TOM 4HcCIIe B (hopMe MPaKTHUECKON 122 33 0.72 19,5
MOITOTOBKH
CamocTosiTesbHasi padora 2,22 60 2,22 60
KonTaktHas camocrositenbHas padboTa
. 0,3 0,3
(3a4eT C OLEHKOM) 5 29 299
Pacuetno-rpaduueckne paboTsl ’ 13,5 ’ 13,5
[ToaroToBKa K KOHTPOJIBHBIM paboTam 7,5 7,5
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CamocrosiTenbHOE U3YUECHHE Pa3/IeNIOB 387 387

TUCIUILTUHE] ’ ’
3auyer ¢

Bua uToroBoro KOHTpoJIs: “
OLIEHKOM

AHHOTauA padoyeil MPOrpaMMbl JUCHHIJIMHBI
«ITpouecchl U annmapaTbl XUMHUYECKOH TEXHOJIOTHID)

1. Heap AUCHUIUIMHBI — CBS3aTh OOIICHAYYHYIO M OOIIEHHKCHEPHYIO IMOATOTOBKY XHWMHKOB-
TEXHOJIOTOB HAa OCHOBE H3YYEHMsS] OCHOB THAPABIMYECKHUX, TEIUIOBBIX W MAacCOOOMEHHBIX MPOLECCOB
XUMHUYECKON TEXHOJOTHH, YTO HEOOXOIUMO MpHU MOATOTOBKE OAKAIaBPOB MO JAHHOMY HAMPABICHUIO IS
Hay4HO-UCCIIEI0OBATEIHCKON U MPOGECCHOHATBHON IEATETLHOCTH.

2. B pe3yJbTaTe M3y4YeHUs1 AUCHUILINHBI 00y4YaI0IIMIACH 0JIZKEeH:
O6nagath caeayOUMMI YHUBEPCATbHBIMU KOMIIETEHIIUSAMU U UHIUKATOPAMU UX TIOCTHXKEHUSI:
YK-1-VK-1.1, YK-1.2, YK-1.3, YK-1.4.
YK-3 - YK-3.3.
YK-8 - YK-8.4.
Ob6nagath cienyromuUMH  00mEeNpOo(ecCHOHATPHBIMU ~ KOMIETEHIUSIMU W MHIWKATOpaMU  MX
JOCTH>KCHUSI:
OIIK-1 - OIIK-1.2, OIIK-1.4, OIIK-1.5, OIIK-1.7.
OIIK-3 - OIIK-3.2, OIIK-3.3, OIIK-3.4, OIIK-3.6, OIIK-3.7.
OIIK-7 - OIIK-7.2.
3namo:
® 3aKOHBI IEPEHOCA UMITYJIbCA, TEIJIOTHl U MACCHI;
® OCHOBHBICE YypaBHEHUs MNPUKIAJAHOW TUJPABIMKM U 3aKOHOMEPHOCTH MEPEMEIICHHS
JKUJTKOCTEH;
® OCHOBHBIE 3aKOHOMEPHOCTH MPOIIECCOB OCAXKACHMUS, (PUIBTPOBAHUS U LIECHTPU(DYTUPOBAHNUS;
e (uU3MYECKYI0 CYIIHOCTh MPOIECCOB TEIUIO- M MaccOOOMEHa; OCHOBHbIE KHHETHYECKHE
3aKOHOMEPHOCTH MacCONEPEHOCa A1l CHCTEM Ia3-KHUJIKOCTb;
® THUIIOBBIE IPOLIECCHl XMMUYECKON TEXHOJOTHH, COOTBETCTBYIOIIME ammaparbl U METOAbl UX
pacuera;
Ymemy:
® ONpPENeNsATh XapaKTep ABMXKEHUS KUAKOCTEHN U rasos;
® HCIOJb30BAaTh OCHOBHBIE KHMHETHYECKHME 3aKOHOMEPHOCTH TEIUIO- W MAacCONEpEeHOoca IpHU
aHaJIM3€e TEIJIOBBIX U MACCOOOMEHHBIX MPOIIECCOB;
® COCTaBJISTh MAaTEPUAIBHBIE U TEIJIOBBIE OATaHCHI AJIsi CUCTEM ra3-)KHJIKOCTh;
® PACCYHUTHIBATH MAPaMETPHI TEIIO- U MACCOOOMEHHOTO 000PYIOBAHUS;
e BBIOMpATH anmaparypy A KOHKPETHOTO TEXHOJIOTHYECKOTO MpoIlecca;
Braoemy:
® METOJOJIOTHEH pacyeTa r'MAPOMEXaHUYECKUX, TEIIOBBIX U MAaCCOOOMEHHBIX MPOIIECCOB;
® OCHOBaMH MPABHILHOTO BEIOOpA TEILIO- U MACCOOOMEHHOTO 000PYI0OBAHUSI.
3. Kparkoe coaep:xanue JUCUMIIJIMHbI.
Pa3nea 1. 'mapoaguHaMuyeckue Npouecchbl M annaparbl XUMHYECKOM TeXHOJIOTHH.
1.1. XKuakocTtu u rassl.
Knaccudpukanus sxuakocteir. MnmeanpHast >kunkocts. KamenbHble W ynpyrue KuIKOCTH. CHIIBI,
JNEUCTBYIOIME B JKUAKOCTH: MacCOBbIE M TIOBEPXHOCTHblE. HampsbkeHHs B JKMIOKOCTAX M ra3ax
(TaHreHLIMAJIbHBIE U HOpMaJbHbIE). CBONCTBA KUAKOCTEH.
Mopenb HenpepbIBHOM cpefbl. [TonsTHEe hU3nYecKoro AIeMeHTapHOTO0 00beMa.
1.2. OCHOBBI TEOPHH SIBJICHUHN EPEHOCA.
Knaccudukanus npormeccoB. HempepriBHbIE UM NEepUOIUYECKUE, CTAllMOHAPHBIE U HECTAIlMOHApHbIE
nporecchl. OCHOBHBIE 3aKOHOMEPHOCTH IMPOILIECCOB W OOIIME TPUHIMUIBI pacyeTa amnmnaparoB
XUMHUYECKON TEXHOJIOTHU.
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OCHOBBI TEOpHUH SBJICHUI TIepeHOCa: aHATIN3 MEXaHU3MOB, MOJICIIMPOBAHUS U pa3pabOTKH 000OIIEHHBIX
METOI0B pacyeTa TUAPOMEXAHWYECKHUX, TEIUIOBBIX M MAaCcCOOOMEHHBIX IPOLECCOB M alnapaToB.
DEHOMEHOJIOTUYECKUE 3aKOHBI IIEPEHOCA MMITYJIbCa, MacChl M DJHEPruu. MOJEeKyIsapHBId U
KOHBEKTHBHBIH nepeHoc. O01ue 3aKOHOMEPHOCTH THAPOANHAMUKH, TEIUIONEpEIaun U MaccolepeiadH.
B3anMoOCBs3b OTHX IIPOLIECCOB B IIPOMBIIUICHHOW amnmaparype. Ponp sABIeHMI mepeHoca IIpu
XUMHUYECKHUX IIPEBPALICHUSIX.
MarepuanbHble ¥ DJHEpreTuyeckue (TeIyIoBble) OallaHChl; OIpPEICIIEHHE MAaCCOBBIX IOTOKOB H
JHEPreTUYECKUX 3aTpar. YCIIOBUS PABHOBECUS U OIPEAEICHHE HAIPABICHUS IPOLECCOB IMEPEHOCA.
OOumwmii BUJ ypaBHEHHMH CKOPOCTH MPOLIECCOB; IBIXKYILME CUJIBI M KUHETHYECKHE KO3((UIMEHTHI.
JIumutupyomue craguu.

1.3. I'mapocraruka.
Juddepenunanbubie ypaBHeHUs paBHOBecus Jiiepa. Ilokosmascs KUAKOCTh MO ACHCTBUEM CHIIBI
TskeCcTH. OCHOBHOE ypaBHEHHE THIPOCTAaTHKHU. [IpakThyeckue NpUIOKEHUS OCHOBHOTO YpPaBHEHHS
TUIPOCTAaTUKU.

1.4. 'mpponnHamuka.
VYpaBHeHHe [BUKEHUs Oiiepa. DHepreTHMYecKuil OanaHC CTAlMOHAPHOTO JBUXKECHUS WUACATbHOMN
KUJKOCTU. YpaBHeHHE bepHymwun Uil WACadbHOW W pealbHOM >KMAKOCTU. Ero mnpaxktuyeckue
NpUIIOKEHUs (MCTeueHue kxuakocrei, Tpyoka Iluro-IIpanntis). [TpuHiunsl u3MepeHus CKOpocTe U
pPacxoJ0B >KUIKOCTU JPOCCENbHBIMM NMPUOOpPaMU U MHEBMOMETpUYECKMMHU TpyOkamu. OrmnpeneneHue
pPacxo10B IIPU UCTCUCHUH JKUJIKOCTEH Yepe3 OTBEPCTHS WM HACAIKHU.
IMuapoauHaMUYEeCcKre PEXKUMBI IBHKEHUS )KUIKOCTEH: JTaMUHAPHBIA U TYpOYJICHTHBIN.
Yucno PeifHonbaca W ero KpuUTHYECKHE 3HAUYEHUS. MeXaHW3Mbl JAMHHAPHOTO M TYpOYJIEHTHOTO
teyeHuil. [lonstue TypOynentHoctu. I[lpeacraBienns o ruApoOIMHAMUYECKOM IOIMPAaHUYHOM CJIO€ MPHU
TEUYEHUH 110 TpyOaM M KaHaJlaM U IpU OOTEKaHUH Tell.
Pacuer auamerpa TpyOONpOBOJOB U anmnapaToB; BEIOOP CKOPOCTEH MOTOKOB U ONTUMAIBHOTO IUaMeTpa
TpyOOIPOBO/IOB.
Pacnpenenenue ckopocteit Mo paanycy TpyObl IOCTOSHHOTO CEYEHHUs MPH JIAMUHAPHOM CTallMOHAPHOM
TEYECHUU.

1.5. Teuenue B TpyOax u KaHajIax.
Onpexpensromuii MONMEPEYHbI pa3Mep MOTOKAa B KaHAJIaX IMPOU3BOJIBHOM (OPMBI: THApPABIMYECKHMA
paznyc, SKBUBAJICHTHBIN JUaMETP.
I'mppaBinueckoe CONPOTUBIICHUE IPU TEUEHUM JKUIKOCTEW M ra3oB. Pacuer morepp Ha TpeHHE
(ypaBuenme Jlapcu-BeiicOaxa) m Ha MecTHble compoTuBiIeHHUsS. COOTHOIICHHS W HOMOTPAMMBI IS
pacuera ko3¢ ¢uIeHTa TpeHUs. 3aBUCUMOCTH MEXIY pPacXoJoM M IepenanoMm JaBieHus. Pacuer
Haropa i NepeMeleHHs KHUIKOCTEH Yepe3 CUCTEMY TpyOOIIpOBOIOB U allapaToB.

1.6. llogo6Hoe mpeobpazoBanue ypaBHeHus HaBpe-CTokca.
bamanc cun npM  OBMKEHHHM BS3KOW HECKUMAeMOM JKMAKOCTH. YPaBHEHHE HEpPa3pbIBHOCTH
(crutomtHOCTH) TIOTOKA. YpaBHeHUe HaBbe-CTokca U ero (PU3UIeCKUid CMBICIT.
[Tonobnoe mpeobpazoBanue ypaBHeHUss HaBbe-CTokca. be3pazmepHble TepeMEHHBIE - KPUTEPUU
ruApoauHamMudeckoro momobus (Dinepa, PeitHonmbaca, dpyna, TOMOXpPOHHOCTH), MX (PU3HUECKHI
CMBICJT; TapaMeTpUUIecKue KpuTepuu. KpurepuaibHoe ypaBHEHHE TBUKCHHUSI BI3KOW KHUIKOCTH.

1.7. IlepemenieHye )KUIKOCTEH U ra30B ¢ TOMOIIBIO MAIlIMH, MOBBIIAIONINX JIaBJICHHUE.
[lepemenieHue KUIKOCTEH C MOMOIIBIO MAIIWH, MOBHINAMUX AaBieHue. OO0beMHBbIC (ITOPITHEBBIE,
POTAIIMOHHBIC U JIp.) U TUHAMHYECKHE (IIEHTPOOEKHBIE, OCEBBIE U Ap.) Hacochl. OCHOBHBIC TTapaMeTPhI
paboThI THAPABIMYECKUX MAIIUH: TPOU3BOIUTEIILHOCTb, HAMIOP, MOITHOCTh, KIT/I.
Pacuer namopa u nmotpebasieMoii MOITHOCTH; MOAOOP ABHUTaTeNs K Hacocy. OnpeneneHue A0MyCTUMOM
BBICOTHI BCACHIBAaHUS. SIBIICHNE KaBUTAIIMH U €r0 PEIOTBPAICHHE.
OcobeHHoCcTH pabOTHI, COIMOCTaBICHHWE W OOJACTH TPUMEHEHHUS OCHOBHBIX THIIOB HACOCOB -
LEHTPOOSKHBIX, MOPIIHEBBIX (TUIyHXepHbIX) U Ap. Css3p Hamopa, wmomuoctd u  KIIJ c
MIPOM3BOUTENHHOCThIO (XapaKTepUCTUKU HacocoB). Pabora HacocoB Ha ceTb W WX BBIOOD;
pETyJIHPOBAHKE MPOU3BOIUTEIHHOCTH.

Pasznea 2. TensioBble mpouecchl U aNnmapaTbl XUMHUY€CKOM TEXHOJIOTHH.

2.1. OCHOBHBIE TEIJIOBBIE TPOLIECCH] B XMMUYECKON TEXHOJIOTHUH.
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2.2.

2.3.

2.4.

HarpeBanue u oxnaxaeHue, KOHIACHCALNS 1aPOB U UCHIAPEHUE )KUIKOCTEM.

CranuoHapHbI ¥ HECTAIMOHAPHBIN MEPEHOC TEIJIOTHI. TeMmnepaTypHOe MoJjie, TPaJIueHT TEMIIEPATYPhI
U TEIUIOBOM IMOTOK; TeIUIoNepeaaya U TeliooTaada. TemnepaTyponpoBOIHOCTh — TEMIOMHEPLUOHHbIE
CBOICTBA CPEIBI.

JuddepennnanbHoe ypaBHEHHE IEPEHOCA SHEPTUU B (POpPME TETIIOTHL.

TennoBoii 6anaHC Kak YacTHBIN ciydail sHepreThyeckoro 0amanca. OmnpeneneHnue TEMIOBOW HArpy3Ku
anrmapara npyu U3MEHEHUHU M 0€3 U3MEHEHUS arperaTHoro cocTosiHuA. Pacxon TernaonocuTenei.
HuddepennmanpHoe ypaBHEHHE TIepeHOCca IHEPTUU B popMe TeIUIoThI, ypaBHeHUE Dyphe-Kupxroda u
TEIJIONPOBOJHOCTH.

KOHBEKTHBHBIN NEPEHOC TEMIOTHI.

be3pasmepubsie mepemennble — umcia Hyccenmbra, Ilekne, Ilpannrns, ['pacroga, dypse. Pacuer
K03(PPHUIIMEHTOB TEIIOOTIa4X IPU BBIHYKICHHOM U €CTECTBEHHON KOHBEKIINH.

Temonepenaya B HOBEPXHOCTHBIX TEMJIOOOMEHHUKAX.

CrannoHapHbIi IEPEHOC TEIJIOTHI Yepe3 MIIOCKUE U LUINHAPUYECKHE CTeHKH. CoueTaHue MEXaHU3MOB
nepeHoca TeroThl (TEeIIONPOBOAHOCTH, KOHBEKIIUH, U3JIYUEHHUS).

TenmooOMeH mpu u3MeHeHHM arperaTHoro coctosHus. Konnencauus mapos. ®opmyna Hyccenbra.
TennooOMeH py KUTICHUH.

PannantHsiil TemonepeHoc. B3aumuoe usnydenue tenn. PainaHTHO-KOHBEKTUBHBIN IIEPEHOC TEIIOTHI.
Pacder motepp TEMJIOTHI ammapaTaMd B OKPYKAIOUIYIO Cpely W TEIIoBOW wu3oiaanuu. OCHOBHOE
yYpaBHEHHUE TEIUIONEPEIayH.

AJIIMTUBHOCTh  TEPMHMYECKUX conpoTuBieHHA. CpenHss ABWKyIIas Ccuwila TEIIONeperadu.
OnpeneneHue cpenHed MABWXKYIIEH CHIIBI B amnmaparax pa3jiMyHbIX KOHCTpYKUuH. BzanmHoe
HaIpaBJIeHUE JIBHKEHUS TeIIOHOCUTENel. PacueT moBepXHOCTH TEMII00OMEHHUKOB.

Crioco6bI MoZIBOJIa M OTBOJA TEIJIOTHl B XUMHUECKOW TeXHOsoruu. TpeOoBaHuUs, NpeabaBIsSeMbIe K
TerioHocutensiM.  O6orpeB  BOJSHBIM ~ MapoM,  BBICOKOTEMIIEPATypHBIMU  OpPraHUYECKUMH
TETUIOHOCUTEIISIMH, TOITIOYHBIMU Ta3aMu. CriocoObl 31ekTpooborpeBa. OTBO TEIIOTHI BOJOH, BO3IyXOM
Y HU3KOTEMIIEPATYPHBIMH TEIUIOHOCUTEISIMHU.

TenmooOMeHHBIE anmapatsl; UX Kiaccupukanus. OCHOBHBIE THIIBI MTOBEPXHOCTHBIX TETJIOOOMEHHHKOB
(TpyOuarsle, MjaacTHHYATHIE, almapaThl ¢ MEpeMENIMBAIOIIMMH yCTpoiicTBaMH U T.1.) CMeCUTENbHbIE
TEINIOOOMEHHUKHU: TPAJAUPHHU, KOHIEHCATOPbI CMEIICHUs. BBIOOp ONTUMANbHBIX KOHCTPYKIUH H
YCIOBUHM 3KCIUTyaTallud TEIJIOOOMEHHBIX amnmapaTtoB. OCHOBHBbIE TEHJIEHIIMH COBEPILIECHCTBOBAHUS
TETIOOOMEHHBIX aIIapaToB.

Paznen 3. Ilpoumecchl W anmapatbl pa3iejeHUsi TOMOTreHHbIX cucreM (OcCHOBHbIE MaccOOOMEHHbIe
NPoLecchl).

3.1.

3.2.

3.3.

OCHOBBI MaCCOOOMEHHBIX MTPOLIECCOB.

Knaccudukanus mporeccoB maccooOmeHa. OCHOBHBIE TOHATUS W ompeneneHus. llpoueccsl co
CBOOO/THOM W (UKCHPOBAHHOW TpaHulleld pasfena (a3 u ¢ pasupenstomend (a3pl MEeperopoaKon
(memOpanoit). Hocutenu u pacnpenensiembie BemecTBa. CriocoObl BRIpakeHUs cocTaBa (as.
OU3NKO-XUMHUYECKHE OCHOBBI MAacCOOOMEHHBIX MpoIleccOB. PaBHOBECHBIE YCIOBUS U OIpeAeieHUE
HanpaBJIeHUsl NepeHoca BemiectBa u3 ¢asel B ¢a3y. Koapounuentsr pacnpenenenus. [lonarue o
Maccorepeiaye 1 MacCcooTaue.

KonrenrpaunonHoe mose, rpaMeHT KOHLIEHTPAIMH, OOIIMK U YAETbHBII MOTOK Macchl. MoneKynsipHas
nuddy3ust B KUIKOCTAX, razax (mapax) u TBEPAbIX Tellax.

Macconepenaya.

OcHoBHOe ypaBHeHHe Maccomnepeaadu. CooTHoIIeHHEe Mexay Kod(pduIHUeHTaMH Maccolepenayd |
MacCOOTAAuYH, aAJAUTUBHOCTH IU(P(GY3HOHHBIX CONPOTUBICHUH. MHTeHcH(puKanus Macconepenadn
MyTeM BO3JEHCTBUS Ha TUMUTHPYIOIIYIO CTaIHIO.

BnusHue ycnoBmii (Temmeparyphl, JaBJIEHUS, KOHILIEHTpPAIlMi) Ha HaIpaBICHUE MaccolepeHoca Ha
npuMepax abcopOIny; MPUHIUIIB BEIOOpa aOCOPOCHTOB.

KoHBeKTHBHBIN MaccOOOMEH.

JuddepennmanbHoe ypaBHEHHE KOHBEKTUBHOTO TTIEPEHOCA MAcChl B OMHAPHBIX Cpeax.
Juddy3noHHBII MOrpaHUYHBIN CI0H; MPOPUIN KOHIEHTPAIUKA U CKOPOCTEH B MOTOKAX.
Koadunmentst MmaccooTnaun. OCHOBHBIE MOJIETbHBIE MTPEICTABICHHS O MEXaHU3ME MAaCCOOTIAuH.
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3.4.

3.5.

3.6.

3.7.

MonenupoBanie KOHBEKTUBHOT0 MaccooOMeHa. Uncna Hyccenbta, [lekne, [Ipanntnsa, @ypse u 1p., ux
(Gu3n4ecKnuil CMbICI, aHAJIOTUH € TEIUIOBBIM MOA00OMEM NMPUMEHUTENBHO K razaM M >KUIKOcTAM. Pacuer
KO3 PHUIMEHTOB MaccOOTAAYd B ammaparax pa3JIMYHbIX THIIOB IO ypaBHEHUSM C Oe3pa3MepHBIMU
IIEPEMEHHBIMH.

OCHOBHbIE METOIbl pacyeTa pa3MepoB MacCOOOMEHHBIX amlmapaToB.

MarepuanbHblii  0ajlaHC HENPEPHIBHOIO YCTAHOBMBILETOCS TMpoIlecca IPH Pa3IUYHBIX crocobax
BBIPQXXEHHS COCTaBOB (a3 U X PacXoJI0B; ypaBHEHUS paboUuuX JTUHUI.

[IpenenbHbIE KOHIEHTPALUK paclpeesieMOro KOMIOHEHTa B OTAAIOIIEeH U M3BIeKatomen ¢aszax i
IPOTUBOTOYHBIX IPOLECCOB. MaKCUMallbHO BO3MOXHasl CTENEHb W3BJICYEHUS, MHUHUMAJIbHBIA M
ONITUMAJIBHBIA PACX0/Ibl H3BIICKAIOIEH (ha3bl.

Pacuer momepeuyHoro ceuyeHus (Auamerpa) KOJOHHBI; NPEAETbHO JOMYCTHMAas U 3KOHOMHUYECKH
ONTHUMAJIbHAS CKOPOCTH CIUIONIHOMN (ha3bl.

PanmonanbHbIf  BBIOOP B3aMMHOTO HAampaBlieHHs MABWKEHHs (a3 M OpraHu3alMyd IOTOKOB B
MaccOOOMEHHBIX amnmnaparax. Pacuer MaccoOOMEHHBIX MPOILIECCOB M alapaToB AJS CHUCTEM C OJHUM
pacmipenenseMblM  KOMIOHEHTOM. (OCHOBBI pacdera BBICOTBI MAacCOOOMEHHBIX —amlapaTtoB C
HENpPEpPhIBHBIM M CTYNEHYAaThIM KOHTakToM (a3. JIBa OCHOBHBIX METOJa pacueTa: Ha OCHOBE
K03 PHUIIMEHTOB Maccomepeayd U Ha OCHOBE MOHATHUS TEOPETUUECKOI cTyneHu pasaeneHus. [lonstue
yyucia €IUHULL IEPEHOCA U BBICOTHI €MHUIIBI TepeHoca. Pakrop Macconepenaun. CpenHss JBUKYILIAs
cula Maccomnepenaud. BinsHHME NpPONOJIBHOTO NEPEMEUIMBAHUS Ha CPEIHION ABMXKYIIYIO CHITY
Mmaccornepenaun. [Ipouenypa pacuera, ocHOBaHHasi Ha OOBEMHBIX KO3 (UIMEHTaX Maccolepeaayu.
I'paduueckuit 1 aHATUTHYECKUI METO/IBI pacyeTa.

Pacuer BBICOTHI MacCOOOMEHHBIX ammapaToB CO CTyNEHYaThIM KOHTAakTOM (a3. DddexTuBHOCTH
crynean o Mbopopu. CBszp umcna eauHul nepenoca u jokansHoro KIIJ ctymenu mo Mbopodpu.
YucneHHBIH pacyeT «OT CTYNEHU K CTYNMEHU» M ero rpaduyeckas HHTEPIpETAIHs C UCIOIb30BaHUEM
«KMHETUYECKOM JHHHUMY». YueT cTpykTypsl moTokoB u KIIJ[ Ttapenku. OcoOGeHHOCTH pacuera
TapenbyaThlX KOJOHH Ha OCHOBE IIOHATUS TEOPETUYECKOM Tapesku. YUuceno [IEeHCTBUTENBHBIX M
TEOPETUYECKHUX TapesoK. DPPEKTUBHOCTD TAPEIKH.

PanmonanpHplii BbIOOp B3aMMHOTO HampaBieHHs [BUXKEHHS (a3 W oOpraHuzalMd IIOTOKOB B
MacCOOOMEHHBIX ammaparax.

AbGcopbuus.

OOmue TpUHIUIBI YCTPOWCTBA M KJIAcCU(UKAIMS anmapaToB A MacCOOOMEHHBIX MpPOIIECCOB B
cucreMax "ra3(map)-kunkoctb". OcCOOEHHOCTH KOHCTPYKITUN abcopOepoB.

OcHOBHBIE THNBI M 00JacTH NpUMEHEHUs abcopOepoB: HacaJOyHble M TapeiabyaThle KOJIOHHBI,
anmapathl CO CIUIONIHBIM U CEKIIMOHUPOBAHHBIM 0apOOTaKHBIM CIIOEM, alMapaTsl ¢ AUCIIEPIrUPOBAaHUEM
KHUJKOCTH.

Cxempl a0CcOpOIIMOHHO-/1€COPOIIMOHHBIX YCTAHOBOK C BBIJIECJICHHUEM U3BJICYEHHOIO KOMIIOHEHTa U
pereHepanueii abcopOeHTa (ecopOmmel MpH TMOBBILICHHOW TeMIepaType, MOHIKEHHEM TaBJICHUS,
OTJIyBKOI MHEPTHBIM HOCUTEJIEM).

Juctrnnanus.

Paznenenuie mucTIISIUEH )KUIKUX TOMOTEHHBIX CMECEH M COKMKEHHBIX Ta30B; 00JIaCTH MPUMEHEHUS 1
0COOEHHOCTH MPOBEJICHUS IPOIIECCOB MPH Pa3IMYHOM JIaBICHUU.

[TapoxuIKOCTHOE PAaBHOBECHE MJISI CHUCTEM C MOJIHOM M OTPaHWYEHHOW B3aMMHOW PacTBOPUMOCTBIO U
€ro BIMSHHUE HAa BO3MOYKHOCTb Da3/€j€HUS KOMIIOHEHTOB IHUCTWJUIALMOHHBIMH MeTonaMu. Pacuer
paBHOBECHS JIJIs HI€aIbHBIX OMHAPHBIX CMECeH.

[Ipoctas u ¢pakunoHHAs MEpEroHKa; MeperoHka c neduermanueid. MarepuanabHbIi O6anaHc, pacyer
BBIXO/Ia MPOAYKTAa M €ro CPeIHEro cocTaBa IMpH MeperoHke OMHapHbIX cMeced. CXeMbl yCTaHOBOK.
TemnoBble 6amaHCHl U pacyeT PacXxo0B TEINIOHOCUTENEH JJISl 3TUX MPOIIECCOB.

Pextuduxanmsa. ®U3nKo-XxMMHUYECKHE OCHOBBI 1 OCOOEHHOCTH YCJIOBHM MPOBEIEHUS TPOLIECCOB.
OCHOBBI pacueTa ¥ annaparhbl JUisl JUCTUILISAIUH.

CxeMbl YCTaHOBOK [JIi HENPEPHIBHOM W TEPUOJAMYECKOM peKTH(UKAIUK OWHAPHBIX CMECEH.
OcoOeHHOCTH YCTpOMCTBa anmaparoB (HacaZOYHBIX M TapeibuaThIX KOJIOHH) U BBIOOpA PEKUMOB HX
pabotsl Tipu pekTudUKauu (Mo cpaBHEHUIO ¢ abcopOuueii). OCOOEHHOCTH YCTPONCTBA W BapUAHTHI
paboThl ucnapuTeneit u aedaerMaTopos.
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MopenupoBanie M pacueT IMPOLECCOB W anmapaToB IMPH HENPEPHIBHOM peKTUHUKAIMHU OUHAPHBIX
cucteM. OCHOBBI YHCIICHHOTO M TpadOoaHAIUTUYECKOTO METOJ0B. MatepuanpHbiii Oananc. PaGoune
auHAd. OnpeaeneHrue MUHUMAJIBHOTO M pabodero ¢uierMoBoro uucia. TemnoBoi GamaHC M pacder
pacxomoB TeroHocuTenel. [IpuHINITBI TEXHUKO-9KOHOMUYECKOH ONTUMH3ALIUH ITPH pacdeTe paboyero
¢iierMoBOro yucna, pa3MepoB anmnapaTypbl U SHEpreTuueckux 3arpar. OCHOBBI pacuera TapeibyaTbiX U
HACaI0YHBIX PEKTU(HUKAINOHHBIX KOJOHH.

Paszgen 4. OcHoBHbIe rHApOMexaHuYeckue npouecchbl. Ilpomeccsl M anmaparbl  pa3aeieHUs
reTeporeHHbIX CUCTEM.

4.1.

4.2.

4.3.

Pazfenenuie >KUIKUX U ra30BbIX T€TEPOTr€HHBIX CUCTEM B MOJIE CHII TSXKECTH.
Knaccudukanus >KUIKUX W Ta30BbIX TE€TEPOr€HHBIX CHCTEM: CYCIEH3WH, SMYJIbCHUU, TEHBI, MbLIH,
TyMaHbl. MaTepHualbHbIN OaaHC MPOIECCOB Pa3eIeHUS TeTEPOTeHHBIX CUCTEM.
Onenka 3(p¢GEeKTUBHOCTH U BbIOOp ONTUMAJIBHBIX MPOIECCOB M alapatoB i pas3AeleHUs
TeTEPOreHHBIX CMECEH.
Paznenenne >XMIKMX W Ta30BbIX CHCTEM B MoJjie CUJ TshkecTH. Pacuer ckopocreit cBOOOJHOrO M
CTECHEHHOTO OCQXKJEHUSI TBEPABIX YaCTHUI[ IIApOOOpa3HOW M OTIMYHBIX OT Hee (OpM B TOJE CHIIBI
TSAKECTH.
IIponeccel oTcTanBaHus U YCTPOUCTBO alIlapaToB pa3[eicHUs CYCIIEH3UM, DMYJIbCUHN U IbUIeH. Pacyer
MOBEPXHOCTU OCAXKICHUS W MPOU3BOJUTEIBHOCTH OTCTOMHHMKOB. YCTPOMCTBO W JIEUCTBHUE ITUKJIOHOB
(poCTHIX U OaTapeHHBIX), THAPOLUKIOHOB.
Tedyenue yepe3 HEMOABUKHBIE 3€PHUCTHIE U IICEBJIO0KIKEHHBIE CIOH.
3HaueHue THAPOJMHAMUKUA 3EPHHUCTHIX CIIOEB B Mporeccax (pUIbTpOBaHUs, TEIJIO- U MacCOOOMEHa,
reTeporeHHoro karanusa u Ap. OCHOBHBIE XAapAaKTEPUCTUKU ITUX CIIOEB: JHUCIEPCHOCTh, yAEJIbHAas
MOBEPXHOCTh, MOPO3HOCTh, OKBUBAJEHTHBIM JuUaMeTp KaHaloB. Pacduer TuApaBIMYECKOIO
CONPOTHUBIICHUs CJIOS. ['MIpaBIMYeCKOE CONMPOTUBIEHUE CJIOEB HACaJOK IPOMBIIUICHHBIX Macco- H
TEII000MEHHBIX anmnaparoB.
PexxnMbl TedyeHHs NOTOKOB B HAacaJO4YHBIX KOJOHHAaX. [MapaBIMyeckoe CONpPOTUBIIECHUE, SIBICHUS
MOJIBUCAHUS, 3aXJICOBIBAHUS U MHBEPCHH (Da3 M pacueT COOTBETCTBYIOIINUX CKOPOCTEH.
['unpoauHamMuKa MCEBIOOKIKEHHBIX (KUMAIUMX) cioeB. OOnacTb NPUMEHEHHUS MCEBIO0KHUKEHUS.
OCHOBHBIE XapaKTEPUCTUKU MCEBAOOKUKEHHOTO COCTOAHU. [ MapaBnuyeckoe conporusiienue. Pacuer
CKOPOCTEH MCeBAO0KUKEHUSI U CBOOOIHOTO BUTAHUS, BHICOTHI MICEBIO0KIKEHHOTO cinosi. OHOpOIHOE
U HEOJHOPOAHOE TceBIOOXKIKeHHe. OCOOEHHOCTH TCEBIOOKIDKEHHUS MOJIUIUCIEPCHBIX —CIIOEB.
[THEBMO- ¥ TUAPOTPAHCIIOPT 3€PHUCTHIX TBEPABIX MATEPHAIIOB.
PUIBTPOBAHUE CYCIIEH3UN U OYUCTKA Ia30B OT NbUICH.
Crneunduka noBeieHUs OCaJAKOB KaK 3€PHUCTBIX CIIOEB: CKUMAaeMble M HEC)KMMaeMble ocaiku. Bumbl
(GUIBTPOBAIBHBIX TEPeropoJok. MakTophl, BIUSIONINE HA CKOPOCTh (UIbTpoBaHUS. DUIBTPOBAHHE
IpU MOCTOSHHON CKOPOCTH (PUIBTpPOBaHUSA. DKCIIEPUMEHTAILHOE OIpe/ieleHHe KOHCTAHT ypaBHEHUS
¢unpTpoBanusa. Knaccudukaius W yCTPOWCTBO OCHOBHBIX THIIOB HEMPEPHIBHO M MEPHOIUYCCKH
paboTtaronux GrIBTPOB U GUIBTPYIOMUX EHTPUPYT.

4. O0beM y4eOHOH JUCHHILINHBI.

Beero Cemectp
Buj yuyeOHoii pa6oThI > 6
3E AKkajn. 3E Akan 3E Axkan

4. . 4. . 4.
OO6mast TpyA0EMKOCTh TUCIUTITHHBI 12 432 6 216 6 216
KonTakTHasi padora - ay1uTOpHbIE 45 160 1.8 64 2.7 92
3aHATHA
Jlexuun 1,8 64 0,9 32 0,9 32
JlaGopatopusie padotsl (JIP) 0,9 32 - - 0,9 32
[Tpaktrueckue 3anstus (113) 1,8 64 0,9 32 0,9 32
CamocTosiTesbHasi padoTa 5,5 200 3,2 116 2,3 84
CamocrosiTenbHOE U3YUECHHE Pa3/IeNIOB 5.5 200 32 116 23 24
JUCIUTUTAHBI
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Buabl KoHTpOJIA:

JK3aMeH 2,0 72 1,0 36 1,0 36
KonTakTHas paboTa - mpoMexyTouHast 0.8 0.01 0.4 0.01 0.4
aTTecTanus 2,0
IToaroroBka K 3K3amMeHy 71,2 0,99 35,6 0,99 35,6
Bua uToroBoro KOHTpoJIs: IK3aMeH IK3aMeH
Beero Cemectp
Buj y4yeOHoii pa6oThI > 6
3E Actp. 3E Actp. 3E Actp.

q. q. q.
OO61ast TpyA0EMKOCTh TUCIUTUTHHBI 12 324 6 162 6 162
KonTakTHasi padora - ay1uTOpHbIE 4,5 120 1.8 48 2,7 7
3aHATHS
Jlexun 1,8 48 0,9 24 0,9 24
Jlabopartopusie pabots (JIP) 0,9 24 - - 0,9 24
[Ipaktrueckue 3anstus (I113) 1,8 48 0,9 24 0,9 24
CamocTosiTesbHasi padoTa 5,5 150 3,2 87 2,3 63

CaMocCTOsATENbHOE U3YUEHUE PA3/IEIIOB 5.5 150 3.2 ’7 23 63

U CITUTUIMHEI

Buabl KOHTpOJIA:

IK3aMeH 2,0 54 1,0 27 1,0 27

KonrakTHas pabota - mpomMexyTodHas 0.6 0,01 0.3 0,01 0.3

aTTecTalnms 2,0

IToaroroBka Kk sK3aMeHy 53,4 0,99 26,7 0,99 26,7
Bua uTOroBoro KOHTpoJIs: IK3aMeH JK3aMeH

AHHOTanuA padoyell NPOrpaMMbl JUCHHIJIMHBI
«JIEKTPOTEXHUKA U NMPOMBIILICHHAS JJIEKTPOHUKA)

1. leas AucuMIIMHBI — GOPMUPOBAHKE Y 00YUAIOITNXCS KOMITETEHITHH, 00€CTIeYrBAIOIIIX
TEOPETUUECKYIO U MPAKTUYECKYIO MMOATOTOBKY BBIMTYCKHHUKA, YMEIOIIETO BHIOUPATh U IKCIUTYyaTHPOBATh
ANEKTPOTEXHUYECKUE U IEKTPOHHBIE YCTPONCTBA, BIAJCIOIEr0 HaBbIKAMU UCIOJIb30BAHUS COBPEMEHHBIX
MH(OPMALMOHHBIX TEXHOJIOTHH /111 aBTOMAaTU3UPOBAHHOI'O MOJICTTMPOBAHUS U pacuéra 3JIeKTPUUECKUX U
AIEKTPOHHBIX LETEH.

2. B pe3yabTaTe u3yuyeHHus JUCUMILIMHbI 00y4AIOIIHUACH 10JI/KEH:
OO6nanath cneayoumMu 00menpoecCHOHATBHBIMI KOMIIETCHIIUSAMA U MHAUKATOPAMH UX JIOCTHIKEHUS:
YK-8 - YK-8.2.
OIIK-1 — OIIK-1.4.
3namo:
- OCHOBHBIE TTOHSTHS, OTPEJEICHUS U 3aKOHBI AJIEKTPUUECKUX LIeTICH;

- METOABI aBTOMAaTU3HPOBAHHOI'O MOACIIMPOBAHUA, aHAJIN3a U pvaéTa ueneﬁ IMOCTOSAHHOI'O U IEPEMEHHOI'O
TOKOB, MCTOJOJIOTHIO 3JICKTPOTCXHUYCCKUX HBMGPGHHﬁ;

- YCTPOMCTBO M IPUHLIUIIBI paOOTHI ANEKTPOTEXHUYECKOTO U AJNEKTPOHHOTO 000pYAOBaHUS,
TpaHc(hOpMaATOPOB, INEKTPUUECKUX MAIINH, HCTOYHHUKOB MUTAHHUS.

Ymemeo:
- IPUMEHSTh TEXHOJOTUM aBTOMATU3UPOBAHHOIO MOJCIMPOBAHUS, aHATIN3a, pacy€Ta U SKCIUTyaTalluu
AJIEKTPUUIECKUX CETEH, MPOMBIIIJIEHHOTO AJIEKTPOOOOPYIOBAHUS U SJICKTPOHHBIX TPHOOPOB;

- BBIOMPATH AJIEKTPOTEXHUUECKOE U DIEKTPOHHOE 000pyIOBaHME IS PEIICHUs 3314 IPOSKTUPOBAHUS U
peanu3anuy XUMHUKO-TEXHOJIOTMYECKUX MPOLIECCOB U MPOU3BOJICTB.

Braoemo:
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- METOJIOJIOTHEN aBTOMATU3UPOBAHHOT'O MOJEIMPOBAHUS U PACUETa SJEKTPUUYECKUX U JIIEKTPOHHBIX 1LIETICH;
- TMPaKTUYECKUMHU HaBBIKAMH Pa0OTBI C DJICKTPOTEXHUYECKOW ammaparypod H  3AJICKTPOHHBIMH
YCTPOMCTBAMMU.

3. Kpartkoe coagep:xaHue JUCUMIJIMHbI.

BBenenue. IlpeaMer, OCHOBHBIE MOHSTHS, METOIOJIOTHS JJIEKTPOTEXHUKA M IMPOMBILIIEHHON
3JIEKTpOHUKU. KpaTkue uCTopudecKkrue CBEACHUS. 3aJayd U MECTO JHMCIHMIUIMHBI B MOATOTOBKE OakajgaBpa
XMMHYECKON TEXHOIOTHH.

PA3JAEJI 1. SJJIEKTPHYECKHE IIEITH

OcHosHbie onpedeneHus, ONUCAHUSL NAPAMEMPO8 U MeMOO08 PACUEéMa INeKMPULECKUX yenell

OcHOBHBIE TOHSATUS U 0003HAYCHUS DJIEKTPUUYCCKHUX BEIUYUH U DJIEMEHTOB JJIEKTPUYCCKHUX IICTICH
(F'OCT 19880-74, TOCT 1492-77, TOCT 2.730-73, TOCT 1494-77). VCTOYHUKH ¥ TNPUEMHHKHU
anekTpudeckoir dHeprud. OCHOBBI 3IEKTPoOe30macHOCTH. CXeMbl 3aMEUIEHUS AJIEKTPOTEXHUYECKUX
YCTPOMCTB.

OCHOBHBIE TIOHATHS TEOPUHM HIIeKTpuueckux ueneil. Kmaccudukamms neneil: JIuHEHHBIE U
HEJIMHEHbIE, HEPA3BETBJICHHBIC U PA3BETBJICHHBIC, C OJHUM M HECKOJIbKMMU HMCTOYHUKAMU TMUTAHUSA, C
COCPEIOTOUYEHHBIMU U PACTIPEICICHHBIMH ITapaMeTPaMHU.

OCHOBHBIE TNPHUHIUIBI, TEOPEMbl W 3aKOHBl JJICKTPOTEXHUKHU. [IpuHIMN HEmpepbIBHOCTH
(3aMKHYTOCTH) 3JIEKTPHUYECKOTO TOKA U MarHUTHOTO MOoToKa. 3akoHsl OMa u Kupxroda.

Metoabl MOAECIUPOBaHUS, aHAJIN3a U PacUETa JIMHEHHBIX JIEKTPUUECKUX LENel MOCTOSHHOTO TOKA.
AHanmu3 U pacu€T pa3BETBIEHHBIX SJIEKTPUUECKHUX IIeNel C HEeCKOJbKMMH HMCTOUYHMKAMU NMHUTAHUS TyTEM
COCTABJICHUSI M PEIICHHs CHUCTEM ypaBHEHHH 1Mo 3akoHaMm Kwupxroda, mpuMeHEHUsS METOJIOB Y3JIOBBIX
MOTEHIIMATIOB U SKBUBAJIEHTHOT'O AKTUBHOTO JBYXITOJIIOCHUKA.

OcHOBHBIE CBOMCTBa M 0O0JIACTH TPUMEHEHHS MOCTOBBIX IIETICH, MOTEHIIMOMETPOB, ICIHUTENEH
HaIpsKEHUs U TOKA.

MarpuyHas 3anmuch ypaBHEHUH 11eTield B 0000eHHBIX (hopmax.

Onexmpuueckue usmepenus u npuUbOpbsl

MeToasl  W3MEpEeHHsT  DIEKTPUYECKHX  BEIWYMH: TpsIMble U KOCBEHHBIE. AHAJIOTOBBIC
3IEKTPOU3MEPUTENbHBIE U HU(PPOBBIE AIEKTPOHHBIE MPUOOPHI: YCTPOWCTBO, MPUHIUI JEHCTBUS, 00JAaCTH
NpUMEHEHUs. VI3MepeHne SIeKTPUUECKUX BEIUYHMH: TOKOB, HAMPSKEHHM, COMPOTUBICHHA, MOITHOCTH W
SHEpPTUH.

Ananuz u pacuém nuHelHvlx yenei nepemeHHo20 moKda

CrnocoObl mpezacTaBieHusi (B BUIE BPEMEHHBIX JUarpaMM, BEKTOPOB, KOMIUIEKCHBIX 4YHCEN) U
napaMeTpsl (aMIUTHTY/a, YacToTa, HadalmbHas (as3a) cuHyconnanbHbIX (QyHKIMHA. MTHOBEHHOE, CpeiHee U
JeiicTByOIIee 3HAaYCHHSI IEPEMEHHOTO CHHYCOUAAIBHOTO TOKA (HAMPSKEHUS).

AKTHBHOE, PEAKTUBHOE M TIOJHOE CONPOTHUBJICHUS BETBU. Da30BbIE COOTHOIICHUS MEXIY TOKOM U
HarpspkeHueM. MOITHOCT B IENsAX mepeMeHHoro Toka. Koaddumuent momuoctr (cos([ 1)) u ero TeXHUKO-
HKOHOMHUYECKOE 3HAYCHUE.

[Ipumenenue anreOppl KOMIUIEKCHBIX YHCEN B 3JeKTpoTexHuke. KoMmIuleKCHBIH MeTon pacuéra
JUHEHHBIX CXEeM Ienell mepeMeHHoro Toka. KoMIUIeKCHOe COMpOTHBIICHHE UM KOMIUIEKCHAsI TIPOBOIMMOCTD
BeTBU. KoMIIeKCHast MOIIHOCTH M 0alaHC MOILHOCTH B LIEMSAX MEPEMEHHOIO CHHYCOUAABHOTO TOKA.

Pe3oHaHCHBIC SBICHHS B DJIEKTPUYECKHX IICTIAX, YCIOBUS BOSHHUKHOBEHHUS, TIPAKTHUECKOE 3HAUCHUE.
Pe3onanc HampsikeHUd U TOKOB. YacTOTHBIE CBOMCTBA ILieNEH MEpEeMEHHOTo Toka. [IoHsATHE O JIMHEHWHBIX
4yeThIpéxnontocHuKax. [IonsaTHe 00 IeKTpUYECKUX IEeNIX ¢ MHAYKTUBHON (MAarHUTHON) CBSI3BIO.

AHanmu3 u pacuért Tpéx(da3HbIX Ienell MePeMEeHHOT0 ToKa. DaeMeHThl TpéXdasHpix nenei. Criocoos!
n300paxeHus u coenuHeHus (a3 TpéxdazHOro UCTOUYHUKA MUTAHUS U MPUEMHUKOB dHeprun. CoeanHeHne
NoTpeOUTENEl IEKTPOIHEPTUN 3BE3/I0M U TPEYrONbHUKOM. TPEX- U YETBIPEXNPOBOIHBIE CXEMbI MUTAHUS
npueMHUKOB. HasHauenwe HelTpampHOro mpoBoda. MomHocTh Tpéxdaznoit mermu. Koaddumment
MoOIIHOCTH. TexHrKa 0€30IMacHOCTH MPH IKCIUTyaTallMl YCTPOICTB B TPEXPa3HBIX LEMIX.

[Ipumenenne afis aBTOMATU3HPOBAHHOTO MOJEIMPOBAHUS M pacu€Ta Lened MmporpaMMHBIX
MIPOJIYKTOB, pa3paboTaHHBIX Ha Kadeape, a Takke MmakeToB nporpamm «Multisimy, «Mathcady, «Excel».

PA3JE II. 3JIEKTPOMATHUTHBIE YCTPOHCTBA H 3JIEKTPHYECKHE MAIIIHHBI

2.1. Tpancghopmamopwi
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Ha3nauenne u o6nactu mnpuMeHEHHS TpaHCHOpMATOpPOB. YCTPOHCTBO W NPUHIMUN JIEHCTBHA
onHo(pazHoro Tpanchopmaropa.

AHanu3 31eKTPOMarHUTHBIX MPOIECCOB B TpaHc(opMaTope, cxeMa 3aMeleHHsL.

[Torepu osHeprum B TpaHchopmaTope. BHemHme xapakTepucTuku. IlacmopTHbIE HaHHBIS
TpaHchopMmaTopa M ONpesieleHne HOMHUHAIBHOTO TOKA, TOKa KOPOTKOTO 3aMBIKaHUS B IEPBUYHON OOMOTKE
Y U3MEHEHUS HaNpsHKEHUs] Ha BTOPUYHOM 0OMOTKE.

2.2. AcunxponHnvie Mawiunbl

YCTpoiCTBO M IPUHIMI ACUCTBUSA TPEX(HA3ZHOTO aCHHXPOHHOTO AJIEKTPOABUTATENs. Bpararomeecs
MarHuTHOE Tosie cratopa. MarautHoe mojie MamuHbl. DJ[C 06MOTOK craropa u poTtopa. CKOJIbKEHHE.
Yacrora BpallleHUs: pOTOpa. DIEKTPOMArHUTHBI MOMEHT. MexaHu4yeckue u paboune XapakTepUCTUKH.

DHepreTudeckue nuarpaMmmel. [lacnopTHbeie TaHHBIE.

ITyck acMHXpOHHBIX JOBUTATENIel ¢ KOPOTKO3aMKHYTHIM M (ha3HbIM poTopoM. PeBepcupoBanue u
peryaupoBaHue 4acTOThI BPAILLIEHHs pOTOpA.

PA3JIEJI II1. OCHOBbBI JIEKTPOHUKH

3.1. Dnemenmnasn 6aza cospemenHvIX IeKMPOHHBIX YCMPOLUCMNE

YcnoBHble 0003HaYEHMS], TPUHLIUIT ICUCTBUSA, XapaKTEPUCTUKUA U Ha3HAUYEHUE MOITYIPOBOJIHUKOBBIX
JIMOJI0B, TPAH3UCTOPOB, TUPUCTOPOB.

WuTerpanbHble MUKPOCXEMBI, MX Ha3HAYeHHE, KJIacCU(pUKALUI U MapKUPOBKA.

3.2. UcmoyHuKku 6mopuino20 21eKmponumanus u yCunumenu

INeKMPULECKUX CUSHATI08

[TonmynpoBOTHUKOBEIE BBIIPSIMUTEIN: KIACCU(PUKAIMS, OCHOBHBIE MapaMeTpbl. DIEKTPUYCCKHE
CXEMBI U PUHIUI paOOThI BEIIPSIMUTENS. DIEKTPUUECKUE PUITBTPHIL.

Krnaccudukanus ¥ OCHOBHBIE XapaKTEPUCTUKHU YCHIUTENEU. AHanmu3 pabOThl OJHOKACKAIHBIX H
MHOTOKacKaJaHbIX ycunuTened. OOpaTHbIe CBA3HM B ONEPALMOHHBIX YCUIIUTENSX, UX BIUSHUE HA MapaMeTphbl
U XapakTepucTuku ycuiutens. OCHOBHBIE TUITBI ycuiuTenel Ha 6aze OVY.

4. O0beM y4eOHOI TUCUMIIIIMHBI.

Bux yueGHOi paGoTHI O0BbeM U CIUIIIINHEI
3E AKkajn. 4. AcTp. 4.

OO01mast Tpy10eMKOCTh TUCIIUTUTHHBI 4 144 108
KonTakTHasi padora — ayIMTOPHbIE 3aHATHS: 1,33 48 36
Jlexun 0,89 32 24
[Ipaktrueckue 3austus (113) 0,44 16 12
CamocTosiTesbHasi padora 2,66 95,6 71,7
CamocrosiTenbHOE U3YUECHHE Pa3/IeNIOB 2.66 95.6 717
M CITATIINHEBI
Buabl KOHTpOJIA:
3aueT ¢ OLIEHKOM 0,01 0,4 0,3
KonrakTHas paborta - MPOMEKYTOUHAs 0.01 0.4 03
aTTecTalus
Bua uTOoroBoro KOHTpoJIsi: 3a4eT ¢ OLEHKOM

AHHOTaNUA padoyell MPOrpaMMbl JUCHUINJIMHBI
«IKOJIOTH»
1. Heap mucuunmanabl «dunocodpus» — chopMUPOBATH Y CTYIEHTOB KOMIUIEKCHOE MPEACTABICHUE
0 posi 1 MecTe GUI0COPUU B CUCTEME TYMAHUTAPHBIX, COITUATBHBIX M €CTECTBEHHBIX HAyK, TO3HAKOMHTH
UX C OCHOBaMH (hMUIOCOPCKOTO 3HAHUS, HEOOXOTUMBIMH IJISl PEIICHUS TEOPETHUYECCKHX U MPAKTUIECCKUX
3a7a4.
2. B pe3yabTaTe M3y4eHUS IMCUMILUIUHBI 00y4AIOIIMIACH 10JI2KEeH:
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OO6nagath CIeAYIOUIMMI KOMIETCHIIMSIMHA U WHANKaTopamMu ux noctmxkeHus: YK-5.4, VK-5.5, VK-
5.8, YK-5.9, YK-5.14.

3HATh: OCHOBHOE COZICpKaHUE TTaBHBIX (PUIOCO(CKHUX IIKOJI U HAMPABICHHM, IPEACTABUTEICH ITUX
IIKOJI, CBS3b W paziuuue ux QUIocoQCKUX WACH, CBSA3h HCTOPUKO-PUIOCO(CKUX KOHIEHIUNA C
COBPEMEHHBIMH MPOOIEeMaMH WHIUBUAYATHHON U OOIIECTBEHHOM KU3HH;

yMeTh: TOHUMaTh W aHAJIU3UPOBATH MHUPOBO33PEHUYECKHE, COIHUAIbHbIE M HHAWBHUIYaJbHbIE
npoOJieMbl  COBPEMEHHOW KM3HW; TPAaMOTHO BECTH JHUCKYCCHIO, AaHAIM3HPOBaTh OCOOEHHOCTH
MEXKYJIBTYPHOTO B3aHMOJCHCTBHS, OOYCIOBICHHBIE PA3IMUYUEM STHUYECKHX, PEJIUTHO3HBIX U LIEHHOCTHBIX
CUCTEM, OINHUpasCh Ha HapaOOTaHHBIM B HCTOpUU GuiIocopuu MaTepuan; MNPUMEHSITh MOJyuYEeHHBIE
¢dmocodckue 3HaHUA K PEHICHUIO TPOPECCHOHATBHBIX 3a71ay;

BJIAJIeTh: MPEACTaBICHUSIMU 0 (HUI0COPUN KaK HaAyKe M CHUCTEME IIEHHOCTEH, ee MecTe B CHUCTEME
TYMaHUTapPHOTO 3HAHMS, OCHOBAMH (MIOCO(PCKOT0 MBIIUICHHUS; KATETOPUATHHBIM allaparoM H3ydaeMoi
JUCIUTIIAHBI, (QUIOCOPCKHMMHM METOJAAMHM aHajdu3a pa3dudHbIX MpooOsieM, HaBbIKaMu (uUIIoco(ckroit
KYJIBTYPBI JIJIsl BBIPAOOTKHM CHUCTEMHOIO, IIEJIOCTHOTO B3TJISIa HA JIEHCTBUTENBHOCTH M MECTO XUMHH H
XUMHYECKOW TEXHOJOTHH B LIETOCTHOM KapTHUHE MHUpA.

3. Kpartkoe cogep:xaHue JUCUMIIHMHBI

Brenenue. duocodus, ee MpoUCX0XKICHUE U POJIb B OOIIECTBE.

Pa3nes 1. OcHoBHBIC (uI0CO(PCKHE KOJIBI.

Antnunas Quiocodpus (mocokparuku, coductel, Cokpar, [lemokput, Ilmaton, Apucrotens,
SIUTMHUCTHYECKU-pUMCKast (unocodus). OcHOBHbIE MPOOIEMBI  CpPEeTHEBEKOBOH (uiocopuu u smoxu
Bospoxnenus. @unocodus Hosoro Bpemenu (XVII — XVIII BB.) Uaeonorus IIpocBemenus. Hemerkas
kinaccudeckas Qumocodus. Pycckas ¢unocopus XIX — XX BB. OCHOBBI MapKCHCTCKOH ¢uiiocopum.
OcCHOBHBIE HAIIPABJICHHUS COBPEMEHHOU (Pprtocodpuu.

Paznen 2. ®unocodckue KOHUENUUU ObITHS U IO3HAHUS.

[Ipobnema ObiTus B uctopuu ¢unocoduu. IloHsTHS MarepuambHOTO M HaeadbHOTO. OCHOBHBIC
¢miocopckue HampaBlIeHHsS: MaTepUalu3M M uaeanu3M. [IpuHIMI T100aJbHOTO 3BONIONHMOHHM3MA B
COBPEMEHHOM Hay4HOUW KapTUHE MUpAa.

Konnenmumu npocTpancTBa U BpeMeHH B UCTOPUH (HUIIOCO(UU U HAYKH.

[Ipoucxoxaenue co3Hanug. Posb Tpyma B NpPOUCXOXKICHUM CcO3HaHus. Mpaeanuctuueckue wu
MaTepHauCcTUYecKre KoHIenuuu co3HaHus. Cosznanume W Mo3r. Co3HarenbHOe U Oecco3HATeNbHOE.
Co3Hanue u s13bIK. CO3HAHUE U CAMOCO3HAHUE.

Konnenuuu rHoceonorun B HCTOpuM (uiocoduu: CeHCyanusM, palHOHAIN3M, CKENTHIIN3M,
arHOCTHUIIM3M, KOHUENIMS BPOXKICHHBIX UACH, anpuopusM. JluanekThka IO3HAHUS: UYYBCTBEHHOE W
panmoHansHOe. OCHOBHBIE TEOPUN UCTUHBI.

Paszgea 3. [IpoG.ieMbl yesioBeka B pusiocopuu.

YenoBek Kak mpeaMmer Gpuiiocopckoro aHaausa B ucropuu puinocoduu. IIponcxoxieHue yenoBeka:
IPUPOJHBIE U COIMAJIbHBIE YCIIOBUS aHTPONOCOIMOreHe3a. buoiornyeckoe MW COLMAIBLHOE B YEJIOBEKE.
WNHouBu, THOIMBUAYATBHOCTE, TIMYHOCTD.

CMbICH JKM3HM UM TpeJHa3HaueHue uyenoBeka. JKu3Hb, cMepTh, OeccmepTue. JIBI)KeHHE HEHACHIIMS,
€ero poib B coBpeMeHHOW >ku3HU. Llenn um menHoctu. CBoOOAa BOJIM M OTBETCTBEHHOCTh JMYHOCTH.
HpaBcTBeHHbIE, peIUTHO3HbIE, ICTETUYECKHE [IEHHOCTH.

Pa3nes 4. ®usocopus ncropun u odmecTsa

UemoBeKk B CHCTEME COLMAILHBIX CBg3eil. JIMUHOCTE M Macchl, CBO0OJA M HEOOXOIMMOCTD.
Qunocopust ucTopuu: (GOPMALMOHHAS U IMBHIM3ALMOHHAS KOHLEHIIMM HCTOPHYECKOTO pa3BUTHSL.
[TporpeccucTckue u HUKIMYECKHE MOAENIU pa3BUTHsL. | 100anbHbIe TpobiieMbl coBpeMeHHOCTH. KoHnenus
YCTOMYUBOTO PA3BUTHA U CLIEHAPUU OYIIYIIETO.

O6mectBo u ero crpykrypa. ComnuanbHas, TOJUTHYECKass W JyxXoBHas cdepbl oOImecTna.
Konnennu rocynmapctea B uctopuu (uimocodcekoir Mbicnu. ['pakgaHckoe oOIIECTBO W MPaBOBOE
rocyaapcTBO.

Pa3nea 5. ®unocopckue npodaeMbl XMMHU U XUHMHUYECKOH TEXHOJIOTHH
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Hayuynoe u BHeHay4yHoe 3HaHue. CTpyKTypa Hay4yHOTrO 3HaHHS, €ro Meroabl u (opmbl. Hayunble
PEBONIOLIMM M CMEHAa THIIOB palnuoHanbHOCTH. Hayka B COBpeMEHHOM MHpe. OTHKAa HAyKu U
OTBETCTBEHHOCTb YUEHOTO.

[IpoGnema cooTHoOmIeHUsT HaykKd U TeXHUKH. ColuaiabHble MOCIEACTBHUS HAyYHO-TEXHUYECKOTO
nporpecca. OTHUECKUE U IKOJIOTHYECKUE UMIIEPATUBBI Pa3BUTHS HAYKU U TEXHUKH.

MecTo XuUMUM B CHUCTEME €CTECTBEHHbIX HayK. OCHOBHas mpoOieMa XUMUU KaK HayKu |
npousBojcTBa. Llenn u 3amaun xumudeckoi texHonmoruu. Crieruduka XMMUKO-TEXHOJIOTMYECKOTO 3HAHUS:
byHIaMeHTalIbHOE U MPUKJIAJHOE, SMIUPUUECKOE U TEOPETUUECKOE.

4. O06beM yueOHO JUCUUIJIMHBI

Bunast yueOHOI paboThI 3E Axkan. 4. Actp. 4.
O0masi TpPya0eMKOCTh JAUCHHUILVIMHBI 1O Y4eOHOMY 4 144 108
TJIAHYy
KonraktHas pa6ora (KP): 1,78 48 36
Jlexmm (Jlek) 0,89 32 24
[Tpaktuueckue 3ansatus (I113) 0,89 16 12
CamocrositesbHas padora (CP): 1,22 60 45
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI 1,22 60 45
Bua konTpoJs: JK3aMeH
IK3aMeH 1 36 27
KonTakTHas paboTa — MpoMeKyTOYHAs aTTECTalHs 1 0,4 0,3
IToaroroBka K 3K3aMeHy 35,6 26,7

AHHOTauA padoyell MPOrpaMMbl JUCHHUINJIMHBI
«be30nmacHOCTh KU3HEAeSI TeHLHOCTI
1. Heap AucuMnIuHbI - GopMupoBaHue NpophecCHOHATBLHON KYIbTYPbl 0€30IaCHOCTH, 101 KOTOPOI
IOHMMAETCS TOTOBHOCTh M CIIOCOOHOCTh JHMYHOCTH HCIOJB30BaTh B NPO(ECCHOHATBHON IEATENbHOCTH
nproOpPETEeHHYI0 COBOKYITHOCTh 3HAaHHWM, YMEHHMI W HAaBBIKOB Ui oOecriedeHus Oe3omacHOCTH B cdepe
npoecCHOHANBHON AEATETBHOCTH, XapaKTepa MBIIUICHUS M IICHHOCTHBIX OpPWEHTAlMH, MPU KOTOPBIX
BOIIPOCHI O€30MaCHOCTH PacCMaTPUBAIOTCS B KAUECTBE MIPUOPUTETA.

2. B pe3yabTaTe 0CBOEHHS TUCHUILIUHBI 00YYAIOIIHIiCS T0JI2KEH:

Obnadams CIEIYIONTUMA KOMIIETCHIIMSMU ¥ MHANKAaTOopaMu ux goctwkenus: 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-5.2.

3nameo:

- OCHOBHBIE TEXHOC(EPHBIE ONTACHOCTH, MX CBOWCTBA U XapaKTEPUCTHUKH;

- XapakTep BO3JCHCTBUS BpEAHBIX U OMACHBIX (DAKTOPOB Ha YEJOBEKA U MPUPOJHYIO CPEy, METOIbI
3aMIUTHI OT HUX MPUMEHUTENBHO K cepe CBOoeH mpodecCHOHATBHON ASSITETLHOCTH.

Ymemu:

- UACHTU(PUIIMPOBATH OCHOBHBIC OTIACHOCTH CPEIbl OOUTAHUS YEIOBEKa,

- OLICHMBAaTh PUCK UX peaju3allid, BBIOMPATh METOJbI 3alIUTHl OT OMACHOCTEW MPUMEHUTEIHHO K
chepe cBoell MPOPECCHOHATBHONW NEATENHbHOCTH W CIOCOOBI oOecreueHus: KOM(OPTHBIX —YCIOBHIA
KU3ZHEJCATEIIbHOCTH.

Braoems:

- 3aKOHOJATENbHBIMH M TPABOBBIMU aKTaMU B 00JacTh OE30MaCHOCTH M OXpaHbl OKpYXKarouleu
cpedpl, TpeOOBaHUSMH K OE30MACHOCTH TEXHHUYECKUX pErJIaMeHTOB B cdepe mnpodeccuoHanbHOMI
NEeSITEIbHOCTH;

- crmoco0amMu ¥ TEXHOJIOTUSIMU 3alIUTHI B UPE3BBIYAMHBIX CUTYAIIUAX;

- IOHATUITHO-TEPMUHOJIOTUYECKUM afmnapaToM B 00JacTH 0€30MacHOCTH;

- HaBBIKAMH pallMOHATM3ANUU NPO(PECCHOHANLHON JEATeNTbHOCTH C LEeNbl0 00eCIeYeHHS

0€30MMaCHOCTH U 3aIUThI OKPYKAIOIIEH CPeJIbl.
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3. Kparkoe comepkanue Q1M CUUILIHHBI.

Paszoen 1. Bseoenue 6 6ezonacnocmo

OcHOBHBIE TIOHATHUS U oTpeeeHus. be30macHOCTh  yCTOHYNBOE pa3BUTHE.

Pazoen 2. Yenosex u mexnocghepa

Crtpykrypa TexHOoc]epbl U €€ OCHOBHBIX KOMIOHEHTOB. COBPEMEHHOE COCTOSIHHE TeXHOC]Eephl H
TexHOC(hEpHOU 0€30MacCHOCTH.

Pazoen 3. Hoenmugpuxayus u 6o30eticmeue Ha 4Yelo8eKd 8PeOHbIX U ONACHBIX (haKmopos cpedvl
obumanusl

Krnaccudukanus HeraTuBHbIX (AKTOPOB cpeAbl OOMTAaHUS 4eIOBeKa. XHUMHUYECKHWE HETaTHUBHBIE
dakTopsl (BpenHble BemlecTBa). MeXaHMYECKME U AaKyCTHUECKHE Koye0aHus, BHOpanus M IIyM.
DJIEKTPOMArHuTHbIE M3MydeHUsT U ToJisl. MoHu3upyromuye H3IydeHue. DJNEKTpUUecKuid Tok. OmacHble
MexaHnndeckue ¢Gaktopsl. [Iporieccsl TOpeHHs U T0KapPOB3PHIBOONACHBIE CBOMCTBA BEUIECTB U MATEPUATIOB.
CraTnyeckoe 3JIeKTPUYECTBO.

Paszoen 4. 3awuma uenosexa u cpedvl ob6umanusi om 6peoHbIX U ONACHLIX PAKMOPO8 NPUPOOHO2O,
AHMPONO2EHHO20 U MEXHOLEHHO020 NPOUCXOHCOCHUS

OcCHOBHBIE TIPUHIIUIIBI 3AIIUTHI. 3alIUTa OT XUMUYECKUX U OMOJOTUYECKHX HEraTUBHBIX (PAKTOPOB.
3ammTa OT SHEPreTHYECKUX BO3MEHCTBHN U (usmyeckux mnonei. ObecrneueHne O€30MaCHOCTH CHCTEM,
paboTaromx TOJ  JaBICHHEM. be30macHOCTh  JKCIUTyaTalldd TPyOONpPOBOMOB B  XHUMHYECKOMN
POMBIIUIEHHOCTH. be3omacHast sKCIUTyaTalsi KOMIIPECCOPOB. AHaliM3 U OLEHUBAHUE TEXHOTCHHBIX U
MPUPOJIHBIX PHCKOB.

Pazoen 5. Obecneuenue xompopmmwix ycaosuil 0 HCU3HU U 0essmeabHOCMU Yel08eKd

[Tonatne KOM(MOPTHBIX WM ONTUMAIBHBIX YCIOBHHA. Mukpoxiumar nomenieHuil. OcBelieHue u
CBETOBasl cpe/ia B IOMEIICHUU.

Pasoen 6. Ilcuxoghuzuonozuueckue u speonomuyecKue 0CHO8bl 6e30nACHOCMU

[Icuxuyeckne MpoLEecchl, CBOMCTBA U COCTOSTHUS, BIUAIOIINME Ha Oe3omacHocTh. Buasl u ycioBus
TPYIOBOH ACSITETFHOCTH. IPrOHOMUYECKHUE OCHOBBI 0€30ITaCHOCTH.

Paszoen 7. Ypessviuatinvle cumyayuu u Memooul 3auumyl 8 yCI08UAX UX pearu3ayuu

O6mme ceenenus o YC. Toxap u B3pbIB. ABapuu Ha XUMHUYECKH ONACHBIX 00BEKTaX.

Pannanmnonnsie aBapuu. [Ipubopbl pamuaniMOHHON, XMMHUYECKOW pa3BEIKH W JTO3UMETPHUUYECKOTO
KOHTpOJIsI. Upe3BbIUualiHbIe CHUTYAIlMd BOGHHOTO BPEMEHH. 3all[UTa HACEICHHS B YPE3BBIYANHBIX CUTYAIUSIX.
YcToiunBOCTh PYHKIIMOHUPOBAHUS 00BEKTOB SKOHOMUKHU B YPE3BBIYANHBIX CUTYAIIHUSIX.

Paszoen 8. Ynpaenenue 6ezonacnocmuio dcusneoesmensbHOCHU.

3akoHOJATeNbHbIE W HOPMAaTUBHbIE  IPABOBbIE  OCHOBBI  yINpaBieHHS  0€30MacHOCTHIO
KUBHEJEATEIIbHOCTH. JKOHOMHYECKHE OCHOBBI YIpaBieHUs Oe3omacHOCThio. CTpaxoBaHHWE PHUCKOB.
['ocynapcTBeHHOE yIipaBieHHe 0€30MacHOCThIO.

4. O0beM yueOHO# JUCUUIJIMHBI

Buna yueOHoii padoThI O0BbeM JUCHUIIINHBI
3E Akana. 4. | Actp. 4.
O01mas Tpya10eMKOCTb AU CIUNIHHBI 4 144 108
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHS: 1,33 48 36
Jlexuun 0,89 32 24
[IpakTHueckue 3aHATHS - - -
JlaGopaTopHbie pabOoThI 0,44 16 12
CamocTosiTesibHasi padoTa 1,67 60 45
KonrtakTHas camoctosTenbHas pabora - - -
[ToaroroBka K 1a00paTOpHBIM paboTam 0,56 20 15
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI 1,11 40 30
Buabl KOHTpOJIA:
IK3aMeH 1,0 36 27
KonTtakTHas paboTa — mpoMeXyTOYHAast aTTECTaIHsI 1,0 0,4 0,3
IToaroroBka K 3K3amMeHy 35,6 26,7
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Bujg uTorosoro KOHTPOJIA: ‘ IK3aMCH

AHHOTaUUsA padoyeil NPOrpaMmMbl JTUCUUIIIIMHBI
«Pu3nyeckas KyJabTypa H CHOPT»

1 Heap AucHUNIMHBI — (QOPMUPOBAHHWE MHUPOBO33PEHUS U KYIBTYpPhl JTUYHOCTH, TPAKIAHCKON
MO3ULIMHA, HPABCTBEHHBIX KAY€CTB, UyBCTBA OTBETCTBEHHOCTH, CAMOCTOSITEILHOCTH B MPUHITHH PEIICHUM,
CITOCOOHOCTH HCIIOJIBh30BaTh pa3zHoOOpa3Hbie (opMbl (PU3NUECKONW KYJIbTYpHI, CIOpPTa W Typu3Ma IS
COXpAaHEHHSI W YKPEIUICHUS CBOErO 3J0POBbsi U 3/0POBbSI CBOMX OJHM3KUX B TOBCEIHEBHOU XU3HU H
npodeccuoHanbHOM e TeIbHOCTH.

2 B pe3yabTaTe n3y4eHHs JMCHUILIHHBI 00yYAIOIIUICS 10JIKEH

Obaaoams cleayomUMy KOMIETSHIIMSIMU U HHIAUKATOPAMH UX JOCTHUKECHHUS:

VK-7.1,7.2,7.3,74

3namo:

- Hay4HO-TIPAKTUYECKUE OCHOBBI (PU3UUECKON KYIBTYPHI H 3JI0POBOTO 00pa3a KU3HH,

- BIUSHHE O3/J0POBUTENbHBIX CHCTEM (U3NYECKOTO BOCIUTAHUS HA YKpEIJIEHHE 370pOBbs,

npopUIAKTUKY MPO(HECCHOHAIBHBIX 3a00JIEBaHUI U BPEIHBIX MPUBBIUCK;

- CIIOCOOBI KOHTPOJIS M OLIEHKU (PU3UYECKOTO Pa3BUTHSI U (PU3HUECKOM MOArOTOBIEHHOCTH;

- TmpaBWwiIa W CHOCOOBI TUIAHWPOBAHHUS HMHIWBUIYaJIbHBIX 3aHATHH Pa3IMYHON  IIEJIeBOM

HaIlpaBJIECHHOCTH;

- HCTOPUIO PU3UYECKON KYIBTYPHI U CIIOPTA, MPEACTABICHUE O 3HAYUMBIX CIIOPTHUBHBIX COOBITUSAX HE

TOJIBKO CBOEH CTpaHbl, HO U MUPOBOTO YPOBHS, BaKHEHIINE JOCTHKEHUS B 00JIACTH CIIOPTA;

- cnoptuBHble Tpaguuuu PXTY um. [I.U. MeHnneneeBa, HOMHUTH O MOJBUrax CIIOPTCMEHOB B T'OJIbI

Benukoii oreuectBeHHON BOMHBI 1941-1945 rr.

Ymemn:

- TOANEPKMBATh JOJDKHBIM YpPOBEHb (DU3MUECKON TMOJTrOTOBIEHHOCTH MJig 0OecredyeHus

MOJTHOLIEHHOM COIMAIbHOM U MPO(ECCUOHATBHON IEATEIbHOCTH;

- UCIOJB30BaTh OCHOBBI (PU3NYECKON KYIbTYpHI AJII OCO3HAHHOTO BbIOOpA 370pOBbhecOEperaronmx

TEXHOJIOTUH C YYeTOM BHEIIHMX W BHYTPEHHHUX YCIOBHH pealn3aluuu NpodecCuoHaIbHOM

NEeSATEIbHOCTH;

- CAMOCTOATENBHO 3aHUMAThCS (PU3MUECKON KYyIbTYPOH U CIOPTOM;

- OCYILIECTBJISTH CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETr0 OpraHu3Ma U coOJI0aTh paBuiia TUTUEHBI U

TEXHUKU OE30MTaCHOCTH.

Braoemp:

- CpeICTBaMHU U METOJAMU YKPEIUICHHS 3I0POBbs, (PU3HMUECKOTO CAMOCOBEPIIICHCTBOBAHHS,

- IOJDKHBIM YPOBHEM (PM3UYECKOM MOArOTOBIEHHOCTH, JUIsl OOECIIeueHus MOJHOIICHHON COIMaIbHOM

U IPO(eCCHOHATBHOM EATETHHOCTH.

3 Kpartkoe cogep:xaHue JUCUMILIHHbI

Pasoen 1. Ilpenmer @uznyeckas Kynbrypa u cnopT. Ucropus @KuC

1.1. TIPEIMET ®U3NYECKAA KVYJIbTYPA W CIIOPT. 3agaun u MECTO AUCIHUIUIMHBI B
NOAroToBKe OakanaBpa. Opranuszaiys yaeOHOro Mmpolecca B paMKax JeHCTBYIOIIEH PeHTHHTOBOW CUCTEMBI.
TpebOoBaHus K 3a4eTy.

1.2. UCTOPUA CIIOPTA. Ilpoucxoxnenne (U3HMYECKUX yOpaKHeHHWH W wurp. JIpeBHue
onmuMmmuaapl. Onummnuiickoe aBuxkeHne. CHOpPTHBHBIC OOIIECTBA: UCTOPHUS (DU3KYIBTYPHO-CIIOPTUBHBIX
0011ecTBeHHBIX opraHu3anuii. CHOpTCMEHBI B TOJIbI Benunkoit oTeuecTBeHHOW BOWHEI.

Paszoen 2. OcHOBBI 310pOBOT0 00pa3a JKU3HU

2.1. BPAYEBHBII KOHTPOJIb Y CAMOKOHTPOJIb HA 3AHATUAX OU3UYECKON
KYJILTYPOU 1 CITIOPTOM.

BpaueOHbIii KOHTpONHP ©  BpaueOHOE OCBUJIETEILCTBOBaHME. Ilearorndeckuii  KOHTPOJIb.
CaMOKOHTpOJIb: €r0 OCHOBHBIE METObI, TIOKA3aTeNH, KpUTEepUu U OmeHku. [IpoduiiakTuka CIIOpTUBHOTO
TpaBMaTu3Ma. OCHOBHBIE BHJBl TPaBM Yy pa3HbIX crenpanu3anuii. OkazaHue MepBOM MOMOIIU s
CTYJEHTOB BY30B XHMHKO-T€XHOJOTHYECKOTO IPOdHUIIS.
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2.2. TATUEHUYECKOE OBECTIEYEHUE 3AHATUN O3JOPOBUTEJLHON ®U3NUYECKON
KVJIbTYPOI. I'mruena husndeckoro BOCIMTAHHUS M CIOPTA. PEXXHM MUTAHHS NPH 3aHATHIX (GU3HISCKOH
KyJIbTypoit u cioptoM. ConnanbsHas rurueHa. ColuaibHO-0MaCHbIe OOJIE3HU U MEPhI MPOQHIAKTUKH.

Pazoen 3. buonorudeckue oCHOBBI (PU3UYECKOM KYJIBTYPHI U CIIOPTA

3.1. BUOJIOTUMYECKME OCHOBBI ®M3MYECKOM KYJIbTYPbl M CIIOPTA. Opranuszm
yelloBeKa KaK ellMHas camMopa3BHBarollascs Ouoyiornyeckas cucrema. Ou3nyeckoe pa3BUTHE 4YEOBEKa.
JlBurarenbHasi aKTUBHOCTh M €€ BIIMSHUE HAa YCTOMYMBOCTb, U aJaNTallMOHHBIE BO3ZMOXXHOCTH YEJIOBEKA K
YMCTBEHHBIM U (PU3NYECKUM HArpy3KaM MpHU Pa3IMYHbIX BO3AEHCTBUIX BHEIIHEH Cpeibl.

3.2. OBPA3 XM3HU U EI'O OTPAXXEHUE B ITPO®ECCHUOHAJIBHOM JEATEJILHOCTH.
310poBbEe UeNOBeKa KaK IEHHOCTh. 30POBBIN 00pa3 JKU3HH U €ro COCTAaBISIOIIKE. PoiIb U BO3MOXHOCTH
(bU3UYECKON KyIbTYyphl B 0OecriedeHUH 3740pOBbs. COIMaIbHBIN XapaKTep MOCIEACTBHI IS 30POBBS OT
yrmoTpeOaeHUs] HApKOTUYECKUX CPEACTB M JAPYrUX MCUXOaKTHUBHBIX BemlecTB ([TAB), momwHra u mumieBbIxX
n00aBOK B CIOPTE, alKOrojii M TabakoKypeHus. J[OMMHr Kak MCKYCCTBEHHOE MOBBIIIEHHE (U3NYECKOU
paboTOCIOCOOHOCTH U €ro OTPULIATEIbHBIE TOCIEACTBUS.

Pazoen 4. TIpodheccuonanbHo-npUKIIaIHas PU3NUYECKas KyJIbTypa U CIIOPT

4.1. OBLIAA ®OU3SNYECKAA W CIIOPTUBHAA TIIOAI'OTOBKA CTYJAEHTOB B
OBPA30OBATEJIbBHOM ITPOLIECCE. Meroandeckue TpUHIUIBI (HU3M4ecKkoro BocnuTanus. OCHOBBI H
STambl 00y4eHUs NBIDKEHUsM. Pa3Butue ¢usmueckux kadectB. DopMHpOBaHUE MCUXHUYECKUX KAYECTB B
npouecce ¢Qusudyeckoro BocnuTaHus. CrnopTuBHas noAroroBka. CTpyKTypa MOJATOTOBJIEHHOCTH
crnopTcMeHa. MaccoBblif CHOPT M CHOPT BBICIIUX JOCTIKEHUM, MX Lead u 3agayd. CrnopTUBHBIE
COpPEBHOBAHMS KaK CPEICTBO U METO/1 001Iel U crienuanbHON (U3UYECKOM MOATOTOBKH CTY/IEHTOB.

4.2. PUBNYECKAS KYJIBTYPA U CIIOPT B IMPO®ECCHOHAJILHOM JIEATEJILBHOCTU
BAKAJIABPA. JlugHast W COUMANBHO-DKOHOMHYECKAss  HEOOXOJUMOCTh  TMCHUXO(PU3NUECKOU
MOJATOTOBKKA denoBeka K Tpyay. Mecro IIIIDII B cucteme MOATOTOBKH OYyIyIIEro CIEHHAIUCTA.
[TpousBoacTBeHHas ¢usznyeckas KynbTypa u cropt. [IpousBoactBeHHas rumHactuka. OcoO0eHHOCTH BhIOOpa
¢dbopM, METOMIOB U CPEICTB PU3NIECKON KYIBTYPHI U CIIOPTa B pabouee U CBOOOIHOE BpEMs CIICIIHATUCTOB.
[Ipodunaktuka mpodecCHOHANBHBIX 3a00eBaHUNA CpeacTBaMH (U3HUYECKON KYJIBTYpbl W CIIOpTA.
JlonoHUTENbHBIE CPEACTBA MOBBIMIEHUS o0med u npodeccruoHanbHOl paboTocrnocodHocT. BrusHue
WHIUBUIYAIbHBIX OCOOCHHOCTEH W CaMOCTOSITENBHBIX 3aHATHN (DU3MYECKON KYIbTYpOH W CIIOPTOM Ha

OpraHu3M.
Pa3zoen 5. BocnutatenpHas paboTa
Ilenp BocmuTaTenbHOW pPabOTBI — CO3JaHME YCIOBUH Ui AKTUBHOM IKM3HEACSATEIHLHOCTH

00ydJaronuxcsi, uX rPakIaHCKOTO CaMOOIpeaesIeH s, MPO(eCCHOHATFHOTO CTAHOBJICHHS M HHAMNBUAYaIbHO-
JUYHOCTHOM caMopeau3alud B CO3UAATEIbHOW JEATeIbHOCTU JJIsi YJOBIIETBOPEHHUS MOTPEOHOCTEH B
HPaBCTBEHHOM, KYJIbTYPHOM, HHTEJUIEKTYyaJIbHOM, COIIMAIIBHOM U MTPOPECCHOHATHPHOM Pa3BUTHH.
BocnuratensHast pabora Ha kadeape (U3NUECKOro BOCHHUTAHUS HAlpaBlieHa Ha OpraHU3alHIo
BOCITUTHIBAIOIICH Cpe/bl M YIpaBIECHHWE Pa3HBIMU BUIAMU ACATEIHPHOCTH OOYJAIONMIUXCS C IEJbI0 CO3TaHMs
YCIOBUH T WX TPUOOIIEHUS K COIMOKYIHTYPHBIM W JyXOBHO-HPABCTBEHHBIM IIEHHOCTSM HapoJOB
Poccuiickoit ®depeparuu, MOJTHONEHHOIO PAa3BUTHA, CAMOPA3BUTHSA U CAMOpPEAIM3ALMHU JUYHOCTH TIPHU
AKTUBHOM yYaCTHH CaMUX 00YyJaroIInXCsl.
HamnpaBnenus u BuabI ASSITEIBPHOCTH 00yJaronuxcst B BocnurareabHoit cucteme OOBO:
1. Tlarpumornyeckoe — TemMaTuuyecKas uccienoBarenbckas padora. Tema: «[lonBUT CIOPTCMEHOB B
roael Bemukoit OteyectBennoi Boiner 1941-1945rr.»
2. ®uznyeckoe, KyJIbTYPHO-TBOpUYECKOE — (POPMHUPOBAHUE Yy 00YJAIOIUXCs OEPEKHOTO OTHOIICHHS
K KyJbTYPHOMY HACJICIUIO W TPAAULIMSIM MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoit @enepanun
MOCPE/ICTBOM M3yUYEHHUS HALIMOHAJLHBIX BUIOB CIIOPTA.
4 O0beM yueOHO# JUCUHUIIJIMHBI

Cemectp
Bcero
Bunbt yue6HO paboThI I cemectp 4 cemectp
3F Axkan. 3E Axkan. 3E Axap.

q. q. 9.

OO0mast TpyA0eMKOCTh JUCIUTUIINHBI IO Y4eOHOMY 2 72 1 36 1 36
IJIaHy

KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 2 72 1 36 1 36
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Jlexmum (JIek) 0,2 8 0,1 4 0,1 4
[Tpaxtrueckue 3anstus (113) 1,8 64 0,9 32 0,9 32
Bua uTOroBoro KOHTpoJIf: 3ader 3ader
Beero Cemectp
Bunsr yae6HOI paboThI I cemectp 4 cemectp
3E Actp.u 3E Actp.u 3E ASITp.
OO61mast TpyA0€MKOCTh AUCHHUIUIIMHBI IO Y4eOHOMY 2 54 1 27 1 27
TIaHY
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 2 54 1 27 1 27
Jlexuu (Jlek) 0,2 6 0,1 3 0,1 3
[Tpaktuueckue 3ansatus (113) 1,8 48 0,9 24 0,9 24
Bua uTOroBoro KOHTpoJIs: 3ader 3auer

AHHOTaUA padoyell MPOrpaMMbl JUCHHIJIMHBI
«JIeKTUBHbIE JUCUMUILIUHBI 10 (PU3HYECKOI KYJIbType H CIIOPTY»
1 Heap aumcuuniauHbl — QopMupoBaHue (U3NYECKONH KYIbTYphl JMYHOCTH W CIIOCOOHOCTH
HAIPaBJIEHHOTO HCIIOJIb30BaHUS Pa3HOOOPA3HBIX CPEACTB (PU3NYECKOW KYNbTYpbl U CHOpTa, TypuU3Ma AJis
COXpaHEHMsI M YKPEIUICHUS 30pPOBbs, NMCUXO(PHU3NYECKON MOIATOTOBKM M CaMOIIOJATOTOBKH K Oymymiei
npodeccuoHaNbHOM e TeIbHOCTH, MOJIyYeHUH HaBbIKa B OJJHOM U3 BHIOPAHHBIX BUJOB CIIOPTA.

2 B pe3yabTaTe H3y4eHUs] TUCHUILINHBI 00YYAIOIIHIICS T10JI2KeH:
Obaaoams cliefyomUMU KOMIETSHIIMSIMU U UHIAUKATOPAMH UX JOCTUKECHUS:
VK-7.1,7.2,7.3,74
3namo:
- Hay4HO-TIPAKTUYECKUE OCHOBBI (PU3UUECKON KYIBTYPHI H 3JI0POBOTO 00pa3a KU3HH,
- BIHUSHHE O3/J0POBUTENBHBIX CHCTEM (U3NYECKOTO BOCIUTAHUS HA YKpEIUJIEHHE 370pOBbs,
npoUIAKTUKY MPO(HECCHOHATBHBIX 3a00JIEBaHUI U BPEIHBIX MPUBBIUCK;
- CIIOCOOBI KOHTPOJIS U OLIEHKU (PU3UYECKOTO Pa3BUTHSI U (PU3HUECKOM MOArOTOBIEHHOCTH;
- TmpaBWwiIa U CHOCOOBI TUIAHWUPOBAHHUS HMHIWBUIYaIbHBIX 3aHATHH Pa3IMYHON  IIEJIeBOM
HaIpPaBJIEHHOCTH;
- cnoptuBHble Tpaguuuu MXTU-PXTY um. JI.1. Menneneesa.
Ymems:
- IOJIICPKUBATh JTOJKHBIN YPOBEHBb (DU3NUECKON MOATOTOBICHHOCTH IS OOECTICUeHUS! TOTHOIIEHHON
COIMATBPHOU U TPOPECCUOHATBHON JIEATETLHOCTH;
- HCIIOJIb30BaTh OCHOBBI (DPU3MYECKOH KyJIbTYPHI JJIi OCO3HAHHOTO BhIOOpa 370pOBbEcOEperaromx
TEXHOJIOTM C YYEeTOM BHENIHUX U BHYTPEHHUX YCIOBHUU peaau3anuu MpodecCHOHATbHON
NESITEIIbHOCTH;
- CaMOCTOATEIbHO 3aHUMAThCS (PU3HUECKOM KYIbTYpPOU U CLIOPTOM;
- OCYIIECTBIISITH CAMOKOHTPOJIb 32 COCTOSTHUEM CBOEr0 OpraHM3Ma M COOJI0JaTh MpaBUia TUTUEHBI U
TEXHUKHU O0€30MaCHOCTH;
- BBITMIOJHATh WHIUBUAYAIBHO MOAOOPAHHBIE KOMIUIEKCHI MO (PU3UYECKOW KYIbType U Pa3IuIHBIM
BUJIaM CIIOPTa;
- OCYIIECTBJIATH TBOPYECKOE COTPYAHHUYECTBO B KOJUIEKTUBHBIX (hopMax 3aHATUH Qu3ndeckon
KYJbTYPOMl U CIOPTOM;
- BBITIOJIHATH MIPHEMBI 3aIIUTHl 1 CAMOOOOPOHBI, CTPAXOBKH M CAMOCTPaXOBKH.
Braoemy:
- CpEeICTBAMH U METOJIaMU YKPEIUICHHSI 30POBbsI, ((U3HMUYECKOr0 CaMOCOBEPIICHCTBOBAHHS;
- TIOJDKHBIM YpOBHEM (PM3MUECKOI MOArOTOBIEHHOCTH, AJIsi 00ecreueHuUs MOJIHOIIEHHON COLMaIbHON U
pohecCHOHATLHOM IS TEIILHOCTH;
- TEXHUYECKHUMH U TAKTUYECKUMH HaBbIKAMH B OJJHOM U3 BUJIOB CIIOPTA;
- UCTOJb30BaTh MPHOOPETCHHBIC 3HAHUS M YMEHHUS B MPAKTUYECKOW NEATEIHHOCTH U MOBCEIHEBHOMN
KU3ZHU
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3 KpaTrkoe coaep:kanne IUCHUNIHHBI

Pazoen 1. OCHOBBI TTOCTPOCHUSI 037]0POBUTEIBLHON TPEHUPOBKHU. TEOPETUYECKO-METOMUYESCKIUE OCHOBBI
busnueckoil KynbTypsl U criopra. CoJepKaTelbHbIE OCHOBBI O3/I0POBUTEIBHON (PU3NYECKON KYJIBTYpPHI U
cropta. OCHOBHbIE HalpaBJieHHs: O3J0POBUTEIHHO-PEKPEATUBHOE, O3/I0POBUTEIBHO-PEAOMINTAIIMOHHOE,
CIIOPTUBHO-pEaOUIUTAIIMOHHOE, TUTHeHHYeCcKoe. [loBbImeHne (PYHKIIMOHAIBHOTO COCTOSIHUSI OpPraHu3Ma U
¢buznyeckoil moArotoBiaeHHOCTH. CrocoObl perfiiaMeHTalui Harpy3ku: OU3KyIbTYPHO-0310POBUTEIbHBIE
METOJUKHA U CUCTeMbl. OCHOBHBIE (pa3bl 03I0POBUTEIBHON TpeHUPOBKH. OILIEHKA COCTOSIHUS 3I0POBbS U
(GU3UYECKON TOATOTOBIIEHHOCTH 3aHUMAIOIIUXCS (PU3UUecKOr KyabTypod U criopToM. DYHKITMOHAIBHBIC
nipoOs1 (UCC, AJl, )KEJI u 1.11.).

Pasoen 2. JIBurarenbHble BO3MOKHOCTH 4eJoBeKa — BocnuTanue ¢usndeckux kadects. BOCK I'TO.
Meronuka opraHuzanuu W TpoBeacHus BunoB ucnbiTaHuid ['TO. Cuctema B3aumoneicTBus B cdepe
duznyeckoil KynbTypbl W cropra. BocnuTtanwe ¢Qu3MYecKUX KadecTB, oOydarommxcs (OTAeTbHBIC
KayeCTBEHHbIE CTOPOHBI IBUTATENIbHBIX BO3MOKHOCTEH YEIIOBEKA).

Pa3zoen 3. Meronuka opraHu3alid U MPOBEICHUS CIIOPTUBHBIX COPEBHOBAHUN U (DU3KYIBTYpPHO-
MacCOBBIX MEpONpUATUH. XapaKTepUCTHKAa CHOPTHUBHBIX COPEBHOBaHHM M  (QU3KYIBTYPHO-MAaCCOBBIX
Mepornpusitiii. CHOPTUBHBIE COPEBHOBAHWS, TPOBOJMMBIC TIO OOMICTIPUHSATHIM MpaBujiaM. EIWHBIMA
KaJeHAApHBIA TMJIaH (QU3KYJIBTYPHBIX M CIOPTUBHBIX MepornpusaTuii). OpraHuzanus CIOPTUBHBIX
Meponpustuil. Onumnuiickas xaptus. DenepajibHble (CHeUUaTbHbIE, HAIMOHAIbHBIE) 3aKOHBI CIOPTE.
Knaccudukanusi ciopTuBHBIX copeBHoBaHUi. HpaBcTBeHHBIE OoTHOmIeHUs B criopte. Fair Play («UectHas
uUrpa») — Kak OCHOBa OSTHYHOrO moBenaeHUss B crnopte. Kopekc cmoptuBHOM dTHkU. [Ipodumaktuka
Hapymenuii croptuBHOM ATukH. BAJIA. Komekc BAJIA. MexayHapoaHas KOHBEHIMSI O OoprOe ¢
JIOTTUHTOM B CIIOPTE.

Pazoen 4. BocnurtatenpHas paboTa

Ilenp BocmuTaTeNnbHOW pPAa0OTBI — CO3JaHME YCIOBUH Ui AKTUBHOM IKM3HEACSATEIHLHOCTH
00y4aroIuxcsi, UX TPakJaHCKOTO caMOoTpeiesieHus, TPo(heCCHOHATLHOTO CTAHOBIICHUS U MHAWBUTYyaJTbHO-
JUYHOCTHOM CcaMopeau3alud B CO3UAATEIbHOW JEATeTbHOCTU JJIsi YJOBIIETBOPEHHUS MOTPEOHOCTEH B
HPABCTBEHHOM, KYJIbTYPHOM, HHTENIEKTYaJIbHOM, COLUAIIBHOM U MPO(PECCUOHAIBHOM Pa3BUTHH.

BocnuratensHast pabora Ha kadeape (U3NUECKOro BOCHHUTAHUS HAlpaBlieHA HA OpraHU3alHIo
BOCTIMTBHIBAIOLIEH Cpeibl M YIpPaBIECHUE PAa3HBIMHU BHJIAMU JIEATEIbHOCTH O0yYaIOUIMXCS C LENbI0 CO3AaHUS
YCIOBUH JIE WX TPUOOIIEHUS K COIMOKYIBTYPHBIM W JTyXOBHO-HPABCTBEHHBIM IIEHHOCTSM HapoJOB
Poccuiickoit ®epeparuu, MOJTHOINEHHOIO pPAa3BUTHA, CAMOPA3BUTHSA U CAMOpPEAIM3ALMU JUYHOCTH TIPHU
AKTUBHOM YYaCTHH CaMUX 00YyJaroIIuXcsl.

HamnpaBnenus u BuabI ASSITEIBHOCTH 00yJaronuxcst B BocnurareabHoit cucteme OOBO:

1 TIlatpuoTHyeckoe — ydacTHE€ B COpPEBHOBaHUSX, mocBsimeHHbIX JlHi0 IloGensr B Bemukoii

OreuectBennoit Boitne 1941-1945rr. u xro 3amutanka OTedecTBa.

2. ®uznyeckoe, KyIbTYpPHO-TBOpUYECKOE — (POPMHUPOBAHUE Yy 00YJaAIOMUXCs OEPEKHOTO OTHOIICHHS
K KyJbTYpHOMY HacCJ€OUI0 M TpagulusM MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuiickoit
®enepanuu:

a. CryaeHueckoe  MEXAYHAPOAHOE  COTPYJIHHYECTBO  —mpoBeneHue  Crnaprakuaasl
MHOCTPAHHBIX CTYJEHTOB;
Vuactue B Cnaprakuaae PXTY um. J[.1. MenaeneeBa no pa3in4yHbIM BUJIaM CIIOPTA;

c. J1oOpoBOIBUECTBO — MOMOIIb B MOATOTOBKE M MPOBEACHUS COPEBHOBAHHMH PAa3JIMUHOTO
YPOBHSL.
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4 O0beM yueOHOI JUCHUIIJIMHBI

B Cemectp
Bun yae6HO# paboThI aKazeMm. 1 2 3 4
yacax
Oobmast TpyA0eMKOCTh JUCHIUTUIHHBI IO 328 56 92 90 90
y4eOHOMY TUTaHY
KonrakTHas padora — ayiuTopHbIE 192 32 64 64 32
3aHATHSA
[Tpaktrueckue 3ansatus (113) 192 32 64 64 32
CamocrositesbHas padora (CP) 136 24 28 26 58
KonTakTHas camocrosiTenbHas paboTa 0,8 0,2 0,2 0,2 0,2
CamocTosTEeTbHOE U3YUYECHHUE Pa3IeNIOB 135,2 23,8 27,8 25,8 57,8
JUCIUTUTAHBI
Buja nToroBoro KOHTpoOJIs: 3auer 3auer 3a4ueT 3a4yeT 3a4eT
3a4eT / IK3aMeH
B actp Cemectp

Bun yuebnoit paboTbl qacax I II I v
OO6mmas TpyA0€MKOCTh AUCITUTUTHHBI 11O 246 42 69 67,5 67,5
y4eOHOMY IIaHy
KonTakTHasi pabora — ayIuTOpHBIE 144 24 48 48 24
3aHATHSA
[paktuueckue 3ansatus (I13) 144 24 48 48 24
CamocrositeabHas padora (CP) 102 18 21 19,5 43,5
KoHTakTHas camocTosTenbHas paboTa 0,6 0,15 0,15 0,15 0,15
CamocTosiTeTbHOE U3YYCHHUE Pa3/IesiOB 101,4 17,85 20,85 19,35 43,35
JCIUTLIAHBI
Buja uToroBoro KOHTpOJIs: 3ayeT 3ayeT 3a4yeT 3a4uer 3a4er
3a4eT / IK3aMeH
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AHHOTaNUA padoyell MPOrpaMMbl JUCHUINJIMHBI
«OcHOBBI HHPOPMALMOHHBIX TEXHOJIOTHID)

1. eap IMCHUIUIMHBI — O3HAKOMIICHHE CTYJEHTOB C TEOPETUYECKHUMH, NPAKTUYECKHUMH U
METOAOJIOTUYECKMMHA OCHOBAaMH COBPEMEHHBIX HH(OpPMAIIMOHHBIX CHUCTEM. B paMkax U3ydeHHs
TUCIHUIUIMHBL Y CTYJEHTOB (OPMUPYIOTCS TEOPETHYECKHEe 3HAHUS U NPAKTHUYECKHE HaBBIKU IIO0
UHCTPYMEHTAJIBHBIM CPEICTBaM IporpaMMHoro obecredeHus. CTyOEHTHl M3y4dalOT HA MPAKTUKE BHJIBI
MH(OPMALIMOHHBIX TEXHOIOTHI.

3agauM  JMCUMIUVIMHBI — TIpUOOpeTeHHE CTyJEHTaMH [POYHBIX TEOPETHUECKUX 3HAHUN W
NPaKTUYECKUX HABBIKOB B 00JaCTH MH(POPMALIMOHHBIX TEXHOIOTUH.

2. B pe3yabTaTe H3y4YeHUs] TUCHUILINHBI 00y4aIOIMIACH 0JIZKEeH:
Obnadams CIETYIONTUMA KOMITIETCHIIMSMHA U UHIANKATOPAMH MX JOCTHKCHHUS
OIIK-4.1; OIIK-4.2; OIIK-4.3

B pe3ynbraTe 0CBOSHUS TUCIUIUIHHBI CTYACHT JOJKCH:
3namo:

— TIPOLIECCHI, METOABI MOWCKA, cOOpa, XpaHEHHs, OOpabOTKH, MPEACTaBICHHUS, PACIPOCTPAHEHHUS
uHpopManuu W CrocoObl OCYIIECTBICHHUS] TaKHUX IIPOIECCOB M METOJ0B (MH(OpMaIMOHHBIC
TEXHOJIOTHH)

— COBpEMEHHBIE MHCTPYMEHTAJIbHbBIE CPEbl, IPOrPaMMHO-TEXHUUYECKHE MIIAT(OPMBI U MPOTPaAMMHbIE
CpeicTBa, B TOM YHCII€ OTEYECTBEHHOTO MPOU3BOJACTBA, HCIOJIb3YEMbIE [JIsi pEIICHUs 3ajad
npodecCuoHaNbHOM NesSTeNIbHOCTH, U IPUHLHUIIBI UX PaOOTHI.

Ymemy:

— BbIOMpaTh M HCIOJNB30BaThb  COBPEMEHHbIE  MHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIE U
WHTEIJICKTYalbHBIE ~ TEXHOJOTHH, HWHCTPYMEHTAIbHBICE  CPEIbl, IPOTPAMMHO-TEXHHUYECKUE
m1aTGopMbl U MMPOrpaMMHBIE CPEACTBA, B TOM YHCIIE OTEYECTBEHHOI'O MPOU3BOCTBA, I PELICHUs
3a/1a4 npoQecCUOHANBHOMN IeITeTbHOCTH

— aHaIM3MpOBaTh MNpoQeccHOHANbHbIE 33aJayd, BBHIOMpATh W HCNONb30BaTh mnoaxonamme WT-
TEXHOJIOTHH.

Braoemy:

— HaBBIKAMH pabOTHI ¢ JIeKauMu B ocHoBe U T-perieHnii faHHbIMH

— HaBbIKAMH MPUMEHEHUS! COBPEMEHHBIX HH(OPMALMOHHO-KOMMYHUKAIIMOHHBIX U UHTEIJIEKTYaIbHBIX
TEXHOJIOTHI, WHCTPYMEHTAIBHBIX CPEACTB, B TOM 4YHCJIE€ OTEYECTBEHHOI'O IPOU3BOJCTBA, IS
pelieHus 3a1a4 npopeccuoHaIbHON AeSITENbHOCTH.

3. Kparkoe cogep:xanue TUCUMIIMHBI
Pa3nes 1. BBenenne B HHGOPMANMOHHbIE TEXHOJIOTHH.

1.1. Crtpykrypa omepalMoHHBIX CHCTEM, NaKeThl MNPUKIAAHBIX TmporpammMm, Microsoft Office.
Knaccudukanus mnporpammusix cpeactB. CucTteMHOe W TpuUKIanHoe mHporpamMmHoe obecneuenue I1K.
0630p onepannonubix cuctem (OC). Ipuniumner co3ganust u coctaB OC: supo, mHTEpdEiic, npaiiBepsl.
Kpatkasa xapakrepuctuka WINDOWS, monynesuelii npunuun nocrpoenus. Cpena WINDOWS: okHa, nx
3JIEMEHTHI, paboTa B MHOTOOKOHHOM PEXKHUME.

1.2. TekcroBoiii penakrop WORD, penakTopsl MaTeMaTHYeCKMX W XUMHUYECKUX (HOPMYIL.
Bo3mokHOCTH co3maHusi 3JIeKTpoHHBIX Tpe3eHTanuii (Power point). Co3mgaHue TOKYMEHTOB pPa3IMYHBIX
dopm (craHmapTHbIX M HecTaHIapTHBIX). Co3maHHEe M pPEJaKTHPOBAHHWE TEKCTOBBIX JIOKYMEHTOB C
MaTeMaTUYECKUMHU U XUMUYECKUMU (HOpMyIIaMHu.

1.3. Tabmuunsrii nporeccop EXCEL: 0030p, Tumsl u afpecanus siueek, popMaT syeek, BCTPOCHHBIE
byakuun, hopmarupoBanue Tabmui. EXCEL: Bo3MokHOCTH TaOMIUYHOTO peAakTOpa U UCIOIb30BAHHUE €r0
JUIS peleHns THPOPMALMOHHBIX M WHXXEHEPHBIX 3a1a4. [TocTpoeHne rpadukoB U Auarpamm.

1.4. EXCEL. Omnepamuu ¢ maccuBamu. Pa3pa®oTka u peanu3anus NPOCTEHIIUX aJTOPUTMOB C
UCTIOJIb30BAaHUEM BO3MOXKHOCTEH penakTropa (HaXOXXICHHE MaKCHMAaJbHOrO (MHHUMAJIBHOIO) 3JIEMEHTa
BEKTOpPa M MAaTpPHIIbl, HAXOXJCHHE CYMMBI JJIEMEHTOB BEKTOpa W MATPHUIlbl, BBIYMCIEHUE MAaTPUYHBIX
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BbIpakeHUil). PerneHne BBIYMCTUTENBHBIX 3a34a4 C Hcroib3oBaHueM Tabmun. Pemenune CJIAY c
UCIIOJIb30BaHUEM O0PATHOM MAaTPHIIBL.

1.5. EXCEL Iloctpoenue rpadukoB u nuarpamMm. Pacuer (yHKIIMOHAIBHBIX 3aBHCUMOCTEH H
MOCTpoeHHEe rpaduUYecKux HM300pakeHHi C ucrosib3oBaHueM crannapTHeix (Qynkiuit EXCEL u mactepa
¢ynkuunii. [ToctpoeHue moBepxHOCTEN C UCMOIB30BaHUEM MacTepa auarpamm. [loctpoenne MMHUHN TpeHa.
Pa3znen 2. AnropuT™MbI M OCHOBBI IPporpaMMupoBaHus Ha sisbike MATLAB.

2.1. Anroputmsbl, THNBI adropuTmoB. I[loHsTne anroputma U ero cBoiictBa. CrocoObl 3amucu
QIrOpUTMOB. MOIYJBHBIA NPUHIMI TOCTPOCHUS aJIrOPUTMOB M mporpamMm. Ilaker KommbrOTEpHOMH
mareMatuku MATLAB. XapakTepuCTHUKH S3BIKOB MPOTPAMMHPOBAHHS. ODBOJIONHMS W KJIACCHU(PUKAIHI
SI3BIKOB MPOrPaMMHUPOBAHUS, UMIIepaTHBHEIE, (byHKIMOHATBHBIE, JIOTHYECKHE, 00BEKTHO-
OpUEHTUPOBaHHbIEC, UX KOMOMHAIUK. [IoHATHUS TpaHCISAINY, KOMOWIALNWN, UHTEPIPETAUH, UX Pa3IudHsl.
SI3BIKHM TPOTPaMMHPOBAHUS BEICOKOTO YpoBHs. CTPYKTypHOE POTpaMMHUpOBaHue, ero ocooenHoctu. O630p
MaKeTOB KOMIBIOTEpHOM MaTemaTuku — Matlab, Mathcad, Mathematica.

2.2. Cpena MATLAB. OcHOBHBIE CTPYKTYpbl M IPHHLHUIIBI CTPYKTYpHOIO MPOTrpaMMHUpPOBaHUS,
wuttocTpanus. ba3oBele anropuTMuyeckue KOHCTPYKIMM (CJ€lIOBaHUE, BETBJICHHE, IOBTOPEHHE), HX
peanu3zanun. Oneparopsl s3bika nporpammupoBanust MATLAB. OcHoBable pemarenu (solvers) MATLAB
JUISL peaii3allii BBIYUCIUTEIBHBIX aITOpUTMOB. bubnumoreka cranmapTHbeIx QyHKIui size, length, numel,
zero, ones, linspace, sum, abs, sin, cos, exp, log, sqrt, num2str, disp, printf.

2.3. Tloctpoenne rpadukoB GPyHKIIMKM OJHOW M ABYX MepeMeHHBIX. Mcmonbs3oBanue GyHKIMA plot,
subplot, polar, mesh, surf, polar, meshgrid, surf, contour, opopmnenue rpadukoB(3aroJ0BKH, MOIMUCH TIO
OCSIM | TIp.).

2.4. Onepauuu HaJ MacCHUBaMM: BEKTOPAaMM M MaTpPULIIAMH - CIIO)KEHHE, YMHOJXKEHUE,
TpaHCIIOHUPOBaHKE, oOpalieHue (inv), BEIYUCICHHE HOPMBI (norm), panra (rank) U onmpeneauTesnss MaTPUIIbI
(det ). ANropuTMBI HAXOXXICHHUS MAKCUMAJIbHOTO, MHUHHMAJbHOT'O 3JIEMEHTa B MAaCCHUBE, aJTOPUTMBI
COPTHUPOBKH M UX peann3anus (Hampumep, Selection Sort).

Pa3nea 3. Unciaennsie MeToasbl. Peanusanus npocreiimmx anroputmos B cpene MATLAB.

3.1. UucneHHble METOIbI, XapaKTEPUCTHKAa M HX OCOOEHHOCTH, TMOHATHE CXOAUMOCTH METOA.
DJeMeHThl TEOpUU TOTPEIIHOCTEeH, Kiaccu(uKalus TIOTPeIHOCTe, a0COMIOTHAsE W OTHOCUTEIbHAs
MOTPEIIHOCTh, MOHATHE (YHKUMKU HOpPMBI. BBeneHune B CTaTHCTUKY. AJTOPUTMBI Ui CTaTHCTHYECKOU
00paboTku HMH(pOpMaIK (BHIYMUCICHUE TOYCUHBIX W HHTEPBAIBHBIX OICHOK PE3yIbTaTOB H3MEPSIEMOM
BennuuHbl), ux peanusanuu B [IKM MATLAB. Ucnons3oBanune gyHkuii min, max, median, var, polyfit,
polyval.

3.2. llpubmmwkenne Gynkmuii. MaTepnonsmus MaorowieHamu. KycodHass HHTEpOsAIus (CIUIalH).
Onenka norpemHoctd. @ynkunu MATLAB st pabotsl ¢ MHOrounenamu polyld, polyval, polyfit, polyder,
polyint.

3.3. Boluncienue onpeAeIeHHbIX HHTETPaIoB, alTOPUTMBI METOIOB MPSMOYTOJIbHUKOB, TpAaNelui 1
CumricoHa, OlLleHKa MOTPEUIHOCTH MeTo/0B. Peanm3zainus aaropuTMOB YHUCIEHHBIX METO/JOB BBIYMCIICHUS
orpeneNieHHbIX nHTerpaioB B cperae MATLAB, npumenenune cranaapTHbIX GyHKUIMH trapz, quad, integral

3.4. UccnenoBanue (yHKIMU OJHOW TepeMeHHOW. Pemienne HenmmHeHoro ypaBHeHus f(x)=0.
Otnenenue KOpHEH. ANTOPUTMBI YTOYHEHHMS KOpHS (METOJ TOJIOBMHHOrO neneHusi, HproToHa, mpocToii
uteparnuu). CpaBHUTEIBHBIC XapaKTEPUCTHKU. Peanmmzanms anroputMoB B cpene MATLAB mo 6mok-
CXeMaM U C MCII0JIb30BaHUEM peliarenei roots, fzero.

3.5. UccnenoBanne GyHKIUUA OAHOM mepeMeHHou. [louck skctpemyma pyHkiuu BerauciurenbHbie
QITOPUTMBI HaXOXJIEHUsS JIOKAJIBHBIX M TJIOOATBHBIX SKCTPEMYMOB (METOJ JAEJICHUS OTpe3Ka IOIoJiaMm,
METOJI 30JI0TOTO CEUEHHs), UX peain3allii Mo OJIOK- CXeMaM M ¢ MCIOIb30BaHWEeM pemiarens fminbnd B
cpene MATLAB.

Pasznea 4. Komnbrorepubie ceTu. ba3bl JaHHBIX.

4.1. KoMIploTepHBIE CETU: TOIOJIOTMH CETEH, MX XapaKTEpUCTUKU. TOMoJoruu cereil: 3Be3aHas,
HIMHHASL, KonblieBas. CeTH 3aKphITOro THUIA: JOKAJIbHBIE U PACHpPE/ICICHHbIE CETH, KOPIOPATUBHBIE CETH.
[IporpammHO-TeXHUYECKOE oOOeCIeUeHne: aapecanus, OIEpallMOHHAs CHCTEeMa, aJanTepbl, JpaiBephl,
MPOTOKOJIBI (0COOBIC S3BIKHM, HA KOTOPHIX OOMEHHBAIOTCS MHGOPMAIMEH KOMITBIOTEPHI B CETH, HAIpUMED,
TCP, TCP/IP, UDP).

4.2. T'moGanbubie cetn paznmmuHoro macmraba (WAN —Wide Area Net, MS Network, Internet).
Bo3moxxnoctu cetu  HMurepner, Cucrema TenekoHpepeHIMA. OnekTpoHHas mourta. JlocTynm K
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UHPOPMALIMOHHBIM ~ pecypcaM. 3amuTta uHQopMmauuu. IloHsTHe ©6€30maCHOCTH  KOMITBIOTEPHOM
uH(pOpMallMU: HAJEKHOCTh KOMIIbIOTEpPA, COXPAaHHOCTh JaHHBIX, 3allUTa OT BHECEHHUsS] W3MEHEHHI
HEYIOJIHOMOUEHHbIMU 50 nuIamMu, COXpaHEHUE TaWHbl NEPENUCKH B BJIEKTPOHHOW CETH AJTOpUTMBI
3alUThl MH(GOPMALIMU: METO/IbI 3aIllUThI, KOMIIbIOTEPHBIE BUPYCHI U O00opb0a ¢ HUMH. MeToIbl pean3anuu
3amuUThl MHQOPMALIUU: TPOrPaMMHBIE, alllapaTHbIC, OPTraHU3AI[MOHHEIE.

4.3. Nudopmarmonnsie cuctembl. CHCTeMBbl ynpaBiieHHsS OaHKaMu W 0a3aMM JaHHBIX. PenmsimonHas
Mojzens JaHHbIX. CTpyKTypa 3amucH, METoAbl AocTyna K uHpopmanuu. OOMeH DaHHBIMH C APYTUMH
npunoxeHusMu WINDOWS: TeKCTOBBIME pelakTOpaMH M DJIEKTPOHHBIMU TaOJIUIIaMH.

4.4. Pensuumonnas 6a3a manHbix ACCESS. ['maBHOe OKHO, MEHIO KOMAaH], IaHEIb HWHCTPYMEHTOB.
Co3nanue M OTKpBITHE 0a3bl JaHHBIX. BBOI M pedakTHpOBAaHUE JAHHBIX B peXHUME TaOIMIBI U pEKUME
KOHCTpyKTOpa. POpMUpPOBaHKE 3aMpPOCOB. 3aPOCHl MPOCTHIE U MHOTOTaOJUYHBIE, 3aMIPOCHl C YCIOBHUIMHU.
Co3nanue otueroB u ¢popM. TexHomorus peanuzanuu npocteimmx 3anay cpencrsamu CYBJ] ACCESS.

4. O0beM AUCHMILVINHBI U BUbI y4eOHOH padoThl

Cemectp
Bun yaeOHO# paboThI I cemectp
3F Axan.
9.
O0mast Tpy10eMKOCTh JUCHHUIIIIMHBI 4 144
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 2,36 85
B TOM 4YHCIIe B (hOopMe IPAKTUUECKON TTOATOTOBKH 0,5 18
Jlexrmm (J1) 0,47 17
[Tpaktuueckue 3ansatus (I13) 0,94 34
B TOM 4YHCJIe B (hOpMe IPAKTUUECKON TTOATOTOBKH 0,25 9
JlaGopatopusbie padotsl (JIP) 0,94 34
B TOM 4YHcCIIe B (hOopMe IPAKTUUECKON TTOATOTOBKH 0,25 9
CamocrositeabHas padora (CP) 0,64 23
ITepepaboTka yueObHOTO MaTepuaia 0,06 2
[ToaroroBka K MpakKTUYECKUM 3aHATUAM 0,06 2
[TonroroBka Kk 1a00paTOpPHBIM paboTam 0,06 2
IToaroroBka K 3K3aMeHy 0,36 13
[ToaroroBka K NpoOMeKyTOUYHOMY KOHTPOJIIO 0,06 2
Jlpyrue BUIbI CaMOCTOSITETLHON paOOTHI 0,06 2
Buasbl KOHTpOJIs
3auer - -
JK3aMeH + +
KonTakTHas camoctositenbHas paboTa 1 0,4
CaMOCTOSITENTbHO U3YYEHUE PA3IeNIOB TUCIIUIIIINHBI 35,6
Buja uTOroBOro KOHTpOJIs: JK3aMeH
Cemectp
Bun yaeOHO# paboTh I cemectp
3E AcTp.
4.
O01mast Tpy10eMKOCTb JUCHUIIIIHMHBI 4 108
KonTakTHasi padoTa — ayIMTOPHBbIE 3aAHATHS: 2,36 | 63,75
B TOM 4YHcCIIe B (hOpMe MIPAKTUUECKON MTOATOTOBKH 0,5 13,5
Jlexumu (JI) 0,47 | 12,75
[Tpaktuueckue 3ansatus (I113) 0,94 25,5
B TOM 4YHCJIe B (hOpMe MIPAKTUYECKON MTOATOTOBKH 0,25 6,75
JlaGopatopusbie padotsl (JIP) 0,94 | 25,5
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B TOM 4ucJie B pOopMe NPAKTUYECKON OATOTOBKU 0,25 6,75
CamocrositesbHas padora (CP) 0,64 | 17,25
ITepepaboTka yueOHOr0 MaTepuaa 0,06 1,5
[ToaroroBka K MpakKTUYECKUM 3aHATUAM 0,06 1,5
[TonroroBka K 1a00paTOpHBIM paboTaMm 0,06 1,5
IToaroroBka K 3K3aMeHy 0,36 9,75
[ToaroroBka K NpoOMeKyTOYHOMY KOHTPOJIIO 0,06 1,5
Jlpyrue BUIbI CAMOCTOSITENIEHOM PabOTHI 0,06 1,5
Buabl KoHTpOJISI |
3auer - -
JK3aMeH + +
KonTakTHas camocTosiTenbHas paboTa 1 0,3
CaMOCTOSITENTbHO U3YYEHUE Pa3/IeNIOB TUCIIUIIIINHBI 26,7
Bua uTOoroBoro KOHTpoJIf: IK3aMeH

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIIMHBI
«IIpoduiabHOe mporpaMMHoe odecnedeHne JJIsl pelieHus1 3a1a4 NpodecCHOHAIBHON NeATeJIbHOCTH»

1. Heab AMCUMIUIMHBI — O3HAKOMJIEHUE CTYIAEHTOB C TEOPETHUYECKUMHU, TMPAKTUYECKUMU W
METOJIOJIOTUYECKUMU OCHOBAaMU COBPEMEHHBIX HH(QOPMAIIMOHHBIX CHUCTEeM. B pamkax u3yueHus
TUCIUIUIMHBL Y CTYIEHTOB (OPMUPYIOTCS TEOPETUYECKHE 3HAHUS U NPAKTHUYECKUE HABBIKUA II0
UHCTPYMEHTAJILHBIM CpPEJICTBAM MPOrpaMMHOro obecreueHusi. CTyAEHTHl HM3y4arOT Ha MPAKTUKE BUIbI
UH(OPMAIIMOHHBIX TEXHOIOTH.

3agauM  JMCUMIUVIMHBI — TIpUOOpeTeHHE CTyJEHTaMH T[POYHBIX TEOPETHUECKUX 3HAHUU W
MPAKTUYECKUX HABBIKOB B 00JIACTH HHPOPMAITMOHHBIX TEXHOJIOTHA.

2. B pe3yabTaTe H3yYeHUs] TUCHUILINHBI 00y4YaIO M IACH J0JIZKEeH:
OIIK-4.1; OIIK-4.2; OIIK-4.3

B pesynpTare oCBOCHHS MTUCIHMIUIMHBI CTYEHT JOJIKEH:

3namo:

—~ TIPOLIECCHI, METOABI MOWCKA, cOOpa, XpaHEHHs, OOpabOTKH, MPEACTaBJICHHUS, PACIPOCTPAHEHHUS
uHpopManuu W CrocoObl OCYIIECTBICHHUS] TaKHUX IIPOIECCOB M METOJ0B (MH(OpMaIMOHHBIC
TEXHOJIOTHH)

— COBpPEMEHHBIC MHCTPYMEHTAIBHBIE CPEbl, TPOrPaMMHO-TEXHUYECKHE TIATPOPMBI U MPOTPAMMHBIE
CpeICTBa, B TOM YHCIIE€ OTEYECTBEHHOIO MPOU3BOJICTBA, HUCIOJb3YyeMble MJIsi pEUIeHHs 3a/1ady
po(hecCHOHANLHOM e TEILHOCTH, U IPUHIIUIIBI UX PAOOTHI.

Ymems:

— BBIOMpPaTh W  HCIOJNB30BAaTh  COBPEMEHHbIE  MH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIE U
UHTEJJICKTYaJbHbIE  TEXHOJOTMHM, HWHCTPYMEHTAJIbHBIE  CpPEIbl,  IPOrPaMMHO-TEXHHUYECKHE
w1aTGopMbl U MPOTPAMMHBIE CPEACTBA, B TOM YHCIIE OTEYECTBEHHOTO MPOU3BOJICTBA, IS PEIICHUS
3aja4 podeccnoHalbHOM 1eATeNbHOCTH

— aHANM3HWPOBATh MPOQECCHOHANBbHBIE 3aJaud, BBHIOMPATh MW HCIONB30BaTh mnoaxomsmame WT-
TEXHOJIOTHH.

Braoemey:

— HaBbIKaMU PabOTHI ¢ JekamuMu B ocHoBe UT-permenuit JanHHbIMU

— HaBBIKAMH IPUMEHEHUSI COBPEMEHHBIX WH()OPMAIMOHHO-KOMMYHUKAIIMOHHBIX U WHTEIIEKTYaTbHBIX
TEXHOJIOTHI, MHCTPYMEHTAJIBHBIX CPEACTB, B TOM 4YHCJIE€ OTEYECTBEHHOI'O IPOU3BOJICTBA, MAJIs
penieHus 3a1a4 npoPecCHOHaTbHON ACSITENFHOCTH.

3. Kparkoe cogep:xaHue TUCHMILIHHBI
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Pazgea 1. IIKM Python u oco0eHHOCTH ero peaju3anuM JAJsl pelIeHUs pacuyeTHbIX 321a4 B XHMHH U
XHMHUYECKOH TEXHOJIOTHH

1.1. OOBEKTHO-OpPUEHTUPOBAHHBIN 3bIK TNporpammupoBanus Python: o0630p. Ocobennoctu u
CBOHCTBa 00BEKTHO-OpHUeHTHpOoBaHHOTO mporpammupoBanus (OOII). Co3gaHue W HMCMOIB30BaHHUE
muctpuOyrtuBa Anaconda. Mudpactpyktypsl Spyder, Jupiter, cTpykrypa si3pika. OCHOBHBIE CTPYKTYPBI
JTaHHBIX (CIHMCOK KOPTEX, OOBEKTHI) M Olepanuu Hajg HUMHU. AITopuTMbl. OCHOBHBIE AITOPUTMHUYECKHE
KOHCTPYKLUU (CJIeI0BaHNE, BETBICHUE, IUKIIBI) M UX peanu3amus B Python.

1.2. BBenenne B nmporpaMMmupoBanue Ha si3bike Python. CtpykTypa mporpamMmbl, OTCTYITBI, MOYJIH,
omneparopsl, (GYHKIUU (MMEHOBAaHHBIE M AHOHHMMHBIC), 0cOOeHHOCTH. CTaHIapTHBIE W HECTAHIAPTHBIC
¢ynkuuu s3pika Python (o6mero Ha3HadeHus, MaTeMaTuyeckue, 00paboTKa CTPOK, BBOJ/BBIBON).

1.3. Pa3paboTka anropuTMOB, IPOrpaMMHUPOBAHKE U OTIaaKa porpamm Ha Python (B cpene Spyder).
VYnpasmstomue kouetpykuud if, for, while.

1.4 O0630p mnpeIMETHO-OPUEHTUPOBAHHON OmOmmoTrekn wMoxayieir Python nans HayuHbIX U
WH)KEHEPHBIX BbluucieHuil SciPy (Moxynu scipy u numpy, a Taxoke matplotlib), cpaBuenne ¢ MATLAB.
OcHoBHas CTpykTypa AaHHBIX NumPy juisi BEKTOpHBIX M MaTpUYHBIX BbIYHCIeHH ndarray. OcoOeHHOCTH
BBITIOJIHEHUS JICMCTBUH Haj MaTpulamMH (CIOXKEHHE, BBHIYMTAHHE, YMHOXEHHE, OoOpallleHHe) Ha S3bIKe
Python. Madpopmanronnsie MarpuyHbie QYHKIUH (HOpMa, ompenenuTenb, padr). Meroasl ndarray — T,
copy, shape, size, ndim u zp., UHIEKCUPOBAaHNE, MATPHUYHOE NPOU3BEACHUE U (PYHKIIUU MOyl numpy len,
shape, zeros, eye, dot, isclose, linspace, gradient, linalg.det.

1.5 Tloctpoenue rpaduxoB Ha s3pike Python ¢ umcmomb3oBanmem moxayns matplotlib. dynkium
moayist matplotlib.pyplot plot, polar, plot surface, colorbar, contour, quiver. YcraHoBka mapameTpoB H
AHHOTHPOBAHUE TPAPHKOB.

Pazgen 2. MeToabl BBIYMCAUTENbHON MaTeMaTuku. OCHOBHBbIE 3Tanbl pemieHus 3aaa4 Ha JBM.
Pemenne cucreM JIMHeiHbIX ajaredpandeckux ypasHenuii (CJIAY)

2.1. TlpsiMble M WUTEpaLIMOHHBIE YHCIEHHBIE METOJbl. DJIEMEHThl Teopuu mnorpemHocren. [lonstue
HOpMBI. OCOOCHHOCTH MAaIIMHHON apu(MeTuku (KpaTkuil moBTOp). OCOOEHHOCTH BBIMOJHEHUS IEHCTBHMA
HaJ MaTpuIilamMu (CII0KeHUE, BhIUMTAHWE, YMHOXKEHHE, oOpamieHne) Ha s3bike Python, mHdopmarmonnsie
MaTpuuHble QYHKIMU (HOpMa, ONPEICTUTENh, PaHT).

2.2. Pemenue cucreMm nuHeWHbIX anreOpamdeckux ypaBHeHuir (CJIAY). IlocranoBka 3amaun.
[orpemuocTn. MeToabl ¢ UCHOIB30BAaHUEM OOPAaTHOW MATpPHUIIBl M METOJl MPOCTHIX uTepaluii. Pemenue
CJIAY Ha s3eike Python ¢ ucnonp3oBanuem moyieit numpy.linalg u scipy.linalg. u ¢pynkmuit det, rank, inv,
cond, norm, solve.

2.3. O630p metonoB pemenus CJIAY. BprumcnurenbHas yCTOWYHMBOCTH, CXOAMMOCTh METOOB.
OO0yCnoBIEHHOCTh CUCTEMBI TMHEHHBIX anredpandeckux ypaBHeHui (CJIAY) u ynciao o0yCiI0BICHHOCTH.
Pazgen 3. OOpaldorka pe3yabTaToOB H3MepeHHsi OAHON BejduunHbl. [Ipubamkenne QyHKUM
MHOIOYJICHAMHM ¢ OJHOH He3aBHCHMOH nepeMeHHO#. PemeHue cucreM HeJIHHEHHBIX YpaBHEHHH
(CHY) uyncjieHHbIMH MeTOAaMHU

3.1. OOpaboTka HKCHEpUMEHTAIbHBIX JaHHBIX. TOUeYHbIE W MHTEPBaJbHBIC OICHKH. DyHKIMH
Python. Onpenenenne kpurepus CThIOIEHTA

3.2. Ilpubmmxenne ¢GyHKIUH. MeTOIbI WHTEPIONALNUUA 3aBUCUMOCTEH C OJHOW HE3aBUCHUMOM
nepemMeHHo#. MHTepnonsaimonHeiii MHOTOowIeH Jlarpanxka, peanusanus B Python.

3.3. Ipubnmxenne (yHKUUNA. MeETOABl aNMpPOKCUMAIMHM 3aBUCUMOCTEH C OJHON HE3aBUCUMOM
nepemeHHoil. Mertonq Hammenpmx kBaapatoB (MHK). HWcmonwszoBanme ¢ynkmuit  Python st
annpoxcumanuu 1 MHK scipy.polyfit, scipy.optimize.least_squares, scipy.optimize.lsq_linear.

3.4.. AnTopuTMBI METOJIa TIPOCTO mTepauuu U Metona Hetotona - Padcona mns pemenus CHY.
CKOpOCTh CXOAMMOCTH, OLIEHKH MorpermHocTd. Peannzanus metonos B Python.

3.5. MeTorka UCTIOJIb30BaHUS pelIaTeiel B MoayJIe scipy.optimize, GpyHkmu root _scalar, root.
Paznen 4. Pemenue 3a1a4 MHOTOMepHOIi ONTHMHU3ALMH YHCJIEHHBIMU MeTOJAMHU. AHAJIU3 U pelieHHe
auddepeHIHANBHBIX YPABHEHU I YUCIEHHBIMH METOAAMU

4.1. Knaccudukanus 3agad U METOAOB ONTUMHU3AIMHU. METOA TpaJueHTHOro cmycka. Meron
nedhopMupyeMoro MHororpanHuka. Peanuzarmus metonos B Python.

4.2. Berpoennsie Metonabl SciPy. Beibop pemarenst B Moayne scipy.optimize BerpoeHHble MeTOIBI
SciPy, pynknum minimize scalar, minimize.
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4.3. ANropuT™Mbl METOJOB peleHHus AuQQepeHInaIbHbIX ypaBHeHUH. Mertoasl Dilnepa u ero
moaudukanuu. Peanuzanus metonoB B Python. Breibop pemarens B momyne scipy.integrate, (yHKIHH

solve ivp, solve bvp.

4. O0beM AUCHMILVIMHBI M BUIbI Y4eOHOH padoThl

Cemectp
Bunx yuebnoi paboThl 2 cemectp
3F Axan.
4.
O01mas TPy10eMKOCTh TUCIHUILIHHBI 2 72
KonTakTHas padora — ayIMTOPHBIE 3aHATHS: 1,42 51
B TOM 4YHCJIe B (popMe MPaKTUUECKOU MOATOTOBKH 0,5 18
Jlexmum (JI) - -
[Ipaktuueckue 3austus (113) 0,47 17
B TOM 4YHCJIe B (popMe MPaKTUUECKON MOATOTOBKH 0,25 9
JlaGopatopusie padotsl (JIP) 0,94 34
B TOM 4YHCJIe B (popMe MPaKTUUECKOU MOATOTOBKH 0,25 9
CamocrositesbHas padora (CP) 0,58 21
ITepepaboTka yueOHOro MaTepuaa - -
[ToaroToBka K MPaKTUYECKUM 3aHATUAM 0,11 4
[ToaroroBka K 1a00paTOpHBIM paboTam 0,25 9
IToaroroBka Kk sK3aMeHy - -
IToaroroBKa K IpOMEKYTOYHOMY KOHTPOJIIO 0,11 4
Jlpyrue BUbI CaMOCTOSITEILHON pabOThI 0,11 4
Buabl KOHTpOJIs
3auer + +
IK3aMeH - -
KonTakTHas camocrositensHas paboTa -
CaMOCTOSTENbHO U3YUYEHUE PA3AETIOB TUCIUTUIIMHbI i -
Bua uTOroBOro KOHTpoJIs: 3auer
Cemectp
Bun yaeOHO# paboThI 2 cemectp
3E AcTp.
q.
O0mast Tpy10eMKOCTh JUCHMIIIIHMHBI 2 54
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 1,42 | 38,25
B TOM 4YHCIIe B (hOpMe IPAKTUUECKON TTOATOTOBKH 0,5 13,5
Jlexuuu (JI) - -
[Tpaktuueckue 3ansatus (I113) 0,47 | 12,75
B TOM 4YHcCIIe B (hOopMe IPAKTUUECKON MTOATOTOBKH 0,25 6,75
JlaGopatopusbie padotsl (JIP) 0,94 | 25,5
B TOM 4YHcCIIe B (hOpMe IPAKTUUECKON TTOATOTOBKH 0,25 6,75
CamocrositesbHas padora (CP) 0,58 | 15,75
ITepepaboTka yueObHOTO MaTepuaia - -
[ToaroroBka K MpakTUYECKUM 3aHATUSIM 0,11 3
[ToaroroBka K 1a00paTopHBIM paboTaM 0,25 6,75
IloaroroBka K sK3aMeHy - -
IToaroroBka K IpOMEKYTOUHOMY KOHTPOJIIO 0,11 3
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Jlpyrue BUIBI CAMOCTOSITENBHON pabOThI 0,11 | 3 |
Bujabl KOHTPOJIA | |
3auer + +
JK3aMeH - -
KoHnrakTHas camocrosiTensHas pabora -
CaMOCTOSTEIbHO U3YUYEHHE PA3/IeNIOB AUCITUIUIMHBI -
Bua uToroBoro KOHTpoJIf: 3auer

AHHOTauA padoyell MPOrpaMMbl JUCHHUIJIMHBI
«BBeeHue B CelHAJIbHOCTH: HAHOMATEPH A B

1 Heap AuCHMILUIMHBI — IPUOOpETEHNE CTYACHTaMU 3HaHWM B 00JacTU OOIIECTBEHHOTO 3HAYCHUS
HAHOTEXHOJIOTUH, €€ OTACIBHBIX Pa3/elioB U HauOoJee SPKUX IOCTIKEHUH, CTUMYIHPOBAHHE MHTEpEca K
OyIylIeH CrienuaIbHOCTH.

2 B pe3yabTaTe n3y4eHHus JMCUUILIHHBI 00yYAIOUIMICS M0 MPorpaMMe 0aKaJaBpuAaTa J0JIKeH:

OO6nagarh caeayOUMMI KOMIIETEHIUSAMU U MHAUKATOPAMU UX JTIOCTHXKEHUS:

OIIK-1.7; OIIK-5.1; OIIK-5.2; OIIK-5.3; OIIK-6.2; OIIK-7.3

3Hamy:

- HanboJee U3BECTHBIC TUITBI HAHOMATEPHAIIOB M HAHOCTPYKTYP, HX CTPOSHUE U OCHOBHBIE CBOWCTBA;

- Haubojee SpKUE JOCTIKEHUS B OOJACTH HAHOTEXHOJOTMUM M XHUMHUYECKOM TEXHOJIOTHH
HaHOMaTEPHUAaJIOB;

- UMEIOIIMECs Ha CEerOAHSIIHUNA JIeHb U BO3MOXKHbIE B OyAylieM o0JacTh MPUMEHEHHs pa3InYHbIX
BUJIOB HAHOCHCTEM W HAHOMATEPHAJIOB B COIUAIBHO 3HAYMMBIX 00JIACTSIX;

yMmemy:

- BUJIETh BO3MOXKHOCTH NMPUMEHEHHSI HOBBIX HAHOMATEPUAJIOB M HAHOCHUCTEM B PA3IMUHBIX 00JIACTIX
TEXHUKHU U METUIUHBL;

—  OpHUEHTUPOBAThCS B  JUTEpaType, MOCBAIICHHOW NPUMEHEHUI0 HAHOMAaTepUaIoB U
HAHOTEXHOJIOTUH;

enaoemn:

- METOJaMHU TIPEJCTaBIICHUSI CBEJEHUI O CBOMCTBAaX, METO/ax MOJy4eHUsS U 00JacTIX MPUMEHEHUS
HaHOMAaTEPHAJIOB U HAHOCTPYKTYP B BUJIE€ YCTHBIX JIOKJIAJIOB U MIPE3EHTALUH.

3. Kpartkoe coaep:xanue TUCHMILIHHBI

Paznen 1. O01mme BONpochbl HAHOTEXHOJIOTUM U TEXHOJIOTUH HAHOMATEPHAJIOB.

1.1. Bsegenue. MHcropusi pa3sBUTHSI HaAyYKH O HAHOMATEpHAJaxX M HAHOTEXHOJIOTHH.
IlepcrieKTHBBI HAHOMATEPHUAJIOB.

MacmTab HaHooOBekTOB. OrnpeselieHne HAaHOTEXHOJOTHMH M HaHoMarepuaioB. OcoOble CBOMCTBa
HaHOOOBEKTOB. Posib Mex(a3HbIX IpaHMII.

Hanomatepuansl B ipeBHocTH U CpeaHeBekoBbe. HanomaTtepuansl B HoBoe Bpemsi, Maiiki @apaaeit
u 3oiu 3os0ta. Hanomarepuanel m HaHoTexHonoruu B 20 Beke. P. ®ellHMaH - NpuUHUIMIUANbHAL
BO3MOKHOCTh CO3/IaHUsI HAHOOOBEKTOB IyTeM cCOOpKH atoM 3a atoMoM. Kuura D. JIpekcnepa. PazpaboTka
METO/JIOB aHaldM3a M BHU3yaIM3aldd HAHOYACTUL. YIIbTpaauCHEpcHble TNopoliku. HaruroHnanbHas
HaHoTexHojorunveckass nHunuarusa CIIIA. BypHoe pa3BuTHe HaHOTEXHOJIOTHH B 21 Beke.

1.2. VYHukanabHble cBoOWcTBAa HaHoMarepuaJjioB. Ilpumepnl pasmepHoro 3¢dexra.
HaHnouyacTHubI B OKpYy:KaloUien cpejae.

[ToBepxHOCTHas HHEPTUS, TIOBEPXHOCTHOE HaTsbKkeHue. Onpesenenue pa3MepHoro 3 dexra.

[Ipumepsl BIMSHUS pa3Mepa HAHOUYACTHI[ HA YCIOBUS (TeMIeparypy, HaBieHue) (a3oBbIX
MEPEX0/I0B, ONTUYECKUE CBOICTBA, MEXaHUYECKHE CBOMCTBA HAHOMATEPUAJIOB, PEAKLIMOHHYIO CIIOCOOHOCTbD,
KaTaJUTHYECKUE CBOWMCTBA, MArHUTHBIC CBOWCTBA, OMOJOTMYECKHE CBOMCTBA (TOKCHYHOCTH). 3alluTa OT
HAHOYACTHII.

HanouacTtuiel B okpyxatomieid cpene. Hanouactursl B kocMmoce, B ruapocdepe, nurocdhepe u
atmocdepe. [Ipupoanbie HaHOMaTepHalbl. buonoruueckne HAaHOCTPYKTYPBHI.

1.3. Pa3BuTHe MeTO10B BU3YAIH3ALMH M AaHAJIHU32 HAHOMATEPHAJIOB.
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IIpocBeunBaromass  IeKTpoHHass MHUKpockonus. CkaHupyromas (pacTpoBasi) 3JIEKTPOHHAs
MuKpockonusa. CKaHMpyOIlas TyHHEIbHAs MHUKPOCKONUSA. ATOMHO-CHJIOBas MHKpockonus. dusmueckue
OCHOBBI METOJIOB, YCTPOMCTBO MpHOOpOB, TpeOOBaHUS K oOpaslaM U YCIOBUSM aHalu3a, HpPUMEPHI
HN300pakeHU.

1.4. Opranm3anus ¥ (UHAHCHPOBAHHE HAYYHBIX HccJefoBaHMi. Bexymme By3pl U Hay4yHbIe
OpraHu3anMd B 00JIaCTM  HAHOTEXHOJOrMM M HaHoMarepuanos. IIporpammbl pasBuTHs
HAHOTEXHOJIOTHH M HAHOMATEPHAJIOB.

Opranuzanus HaydHbIX ucciaenoBanuii B Poccun. [IpuMepsl HaydHBIX OpraHu3anili U BEIYIIUX
By30B. HayuHble 0a3bl TaHHBIX U Hay4YHbIC )XypHaIbl. DUHAHCHPOBAHWE HAyYHBIX MCCienoBaHuii B Poccun,
IrpaHTOBas cucTeMa. [IpuopuUTETHBIE HANpaBIICHHUs pa3BUTUS HAyKM, TEXHUKM U TeXHojorud B PO.
®denepanbHas 1ieeBas nporpamma, Poccuiickuii ¢oHA GyHIaMEHTAIBHBIX HCCIeA0BaHUM, Poccuiickmit
HayuyHbli (ona. IlporpaMMmel Uis MOJOABIX YUYEHBIX M MpeanpuHuMareneid. IIporpaMmbl pa3BUTHA
HAaHOTEXHOJOTHHU U HaHOMaTepuasioB B Poccuu. [esarensnocte POCHAHO.

Pa3nea 2. Ilpumepsbl HAHOMATEPHAJIOB H UX POJIb B COBPEMEHHOM 00111eCTBe.

2.1. YriepoaHble HAHOMATEPHAJIBI - COBPEMEHHOE COCTOSIHME U MEePCNEeKTUBBDI.

I'paden, HanoanMmasbl, (yJUIEpEHbI, YIIepoJHble HAaHOTPYOKU. OTKPBITHE, CTPYKTYpa, OCHOBHBIC
busnyeckne U XMMHUYECKHUE CBOMCTBa, METOAbI MmosyueHus. CyliecTBYIOUIME U MEepPCHeKTUBHbIE 00acTu
MPUMEHEHUS.

2.2. HaHOTEeXHO0JIOrMM U HAHOMATEPHUAJIbI B JJIEKTPOHUKE.

IIporpecc B MHKpPORJIEKTpPOHHMKE, 3aKOH Mypa. OCHOBHBIE 3Tallbl TEXHOJIOTMM HHTErPabHbBIX
MukpocxeM. IlmanapHas TexHomorus (GOpMHpPOBaHHUS DIIEMEHTOB MHKpOcxeM, (oromuTorpadus.
XapakTepuCcTUKa TEXHOJIOTUYECKOr0 Mpoliecca Kak IMoKaszaTelb Iporpecca B 001aCTH MUKPOIIEKTPOHUKH.
®usnueckue ¥ 3JKOHOMUYECKUE OTPAHMYECHHS] MUKPOAJIEKTPOHUKHU. HaHOo3neKkTpoHuKa.

[TonynpoBoAHMKOBbIE HAHOCTPYKTYphl. KBaHTOBbIE $SMBbl, KBAaHTOPbIE HHUTH, KBAHTOBBIE TOYKH.
MeTo/pl moay4YeHus] KBAaHTOBBIX TOoYeK. COBpEMEHHbIE U MEPCIEKTUBHBIE 001aCTH MPUMEHEHHUS! KBAaHTOBBIX
TOYEK.

2.3. HanomaTepuabl AJ1s1 CO3aHUS JIEKAPCTBEHHBIX CPEACTB.

[lepcnexkTrBHBIE HampaBiCHUS MPUMEHEHUS HAHOMATEPUAJIOB B MEAMIIMHE: HMILUIAHTUPYEMbIE
YCTPOMCTBA, MMIUIAHTUPYEMbIE MaTepuaibl, MaTepUalIbl M YCTPOWCTBA JJIs XUPYPTHM, JUArHOCTUKA M
BU3yalu3aIus, (papmaieBTuKa.

Hanouactuisl u HaHoMarepuansl B (apMmaneBTuke. HaHOCTpYKTypbl [Uisi HAmpaBJIEHHOTO
TPAHCIIOPTA JIEKAPCTBEHHBIX BEIIECTB: HEOPIaHWYECKHME HAHOYACTHULBI, NOJUMEPHBIE HAHOCTPYKTYpHI,
aunocombl. CTpoeHue JIMIOCOM, TOCTOUHCTBA JIMITOCOMATIBHBIX (POPM, TTOTYUEHHE JTUTIOCOM.

[IpuMeHeHre HaHOMATEpUAIOB I JICUCHHS - HAHOYACTHULIBI 30J10Ta s (DOTOAMHAMHUYECKOM
Tepanuy, MarHUTHbIE HAHOYACTHIIBI JUISI MATHUTHO-)KUJAKOCTHOW TMIEPTEPMHUHM, JTUITOCOMHBIE ITpENapaTsl U
ap.

2.4. MarHuTHbIE HAHOMATEPHUAJIbI.

OcHOBHBIE CBOICTBa (peppOMarHeTHKOB. 3aBUCHMOCTb KOJPIMTHBHOW CHIIBI OT pa3Mepa YacTHIl.
Marunuromsrkiue HaHomaTepuanbl. MarHUTHbIE HaHOMaTepHalbl JUis 3amucu WHGopMmanud. MarHuTHbIE
xkuakoctu.  IlomydeHne  MarHUTHBIX —~ HaHoyacTHl.  [Ipumepbl  NpUMEHEHUS  MArHUTHBIX U
MarHUTOPEOJIOTMYECKUX KUIKOCTEN B TEXHHMKE. bHOMEIUIMHCKOE MPUMEHEHWE MArHUTHBIX HAHOYACTHL.
MarauTomIacTsl.

2.5. KoHcomuaupoBaHHble HAHOMATEPHUAJIbI.

OmnpeneneHne KOHCONMIMPOBAHHBIX HaHOMaTepuasnoB. Ponp Mex3epeHHbIX IpaHull. (OCHOBHBIE
METO/1bl OJIYYEHUSI KOHCOJIMIUPOBAHHBIX HAHOMATEPHUAJIOB.

Hanonopouiku. OcHOBHbIE METOJBI MOJIYYEHHS HAHOMOPOMIKOB. IloidydeHue HaHONOPOIIKOB B
wia3me. [lomyuyeHne HaHOMOPOILIKOB 30JIb-Teflb METOAOM. MacmTalObl U MEPCHEKTUBBI MPOMBIIIJICHHOTO
IIPOU3BO/ICTBA HAHOIIOPOILKOB.

Meroasl KOMIIAKTUPOBAHMSI HAHOIIOPOUIKOB - CIIEKaHUE I0J JaBJIEHUEM, TOpsdee M30CTATHUECKOE
npeccoBanue. [lopomkosas meramtyprus. [IpumeHnenre MaTepuaios, MOJIy4EHHBIX METOAAMHU TOPOLIKOBOM
METaJULypIUH.
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Kepamuka n nHanokepamuka. Ilonyuenune Hanokepamuku. OcHOBHBIC BHIbI HaHOKepamMuKH. Chepbl
IIpUMEHEHNs HaHOKepamuku. HaHokepammka B MeaunuHe. bponekepammka. ONTHYECKM IpO3padHast
KepaMuKa.

Meroasl wWHTEeHCHBHOW muiactuueckord paedopmaruu (MIT) 1 momydeHHs MeETaIMYecKHuX
HaHoMarepuanoB. KpydueHue noj BBICOKMM JAaBiieHHEM. PaBHokaHanbHOE yrioBoe mnpeccoBanue (PKVY-
npeccoBaHue). BcecTopoHHssi KoBka (IIpeccoBaHWE) C MHOTOKpPATHOM CMEHOW ocu aedopmariuu.
Oco0eHHOCTH HAaHOCTPYKTYPHBIX MaTE€pPUaIOB, MOIydeHHbIX MeTogamu UIT/L.

KonTponupyemas kpuctamnuzanus H3 amMoppHOro cocTOsSHUS. MeTon CHUHHUHTOBAaHHS IS
MOJIy4eHUS! HAHOKPUCTAUIMYECKUX METaUIMYECKUX crutaBoB. (CTekna ¢ HaHOYAaCTUI[AMU METaJUIOB.
Cutamibl WM CTEKJIOKEpAMMKa, CTPYKTypa M OCHOBHbIE cBolcTBa. [lomydyenue cutamios. Ilpumepst
MIPUMEHEHHUS CUTAJUIOB.

2.6. CoBpeMeHHbIEC KOMIIO3HIMOHHbIEC MATEPHAJIbI H HAHOKOMITO3UTHI

OnpeneneHne ©  OCHOBHBIE XapaKTEPUCTUKM KOMIO3ULMOHHBIX MaTepuayioB. KoMIOHEHTHI
KOMITO3UIIMOHHBIX MaTepuayioB. Buabsl marpun v HanojHutened. IlepiamyTp - NpUpOAHBIA KOMIIO3UT.
[IpumMepsl KOMIIO3UTOB C pa3HBIMU HanoJaHUTEIsIMU. [Ipenpernu.

HanokxoMmo3uTel. YriemnacTuk ¢ acTpajieHaMu. beTOH ¢ HaHO4YacTHIAaMU Pa3JIMYHOTIO COCTaBa.
[TonmumepHbIe KOMIIO3UTHI C HAaHOYACTHIIAMU cepeOpa. HaHOKOMIIO3UTHI MTOJIMMEp/OpraHoTInHa — CTPYKTYpa
U noay4yeHue. HaHouacTuipl kak 3aMeAIMTENN FTOPEHUS TOJIMMEPHBIX MaTEpUAIIOB.

2.7. HaHOCTPYKTYpPHUPOBAHHbIE MOKPHITHS ¢ YHUKAJIbHBIMH CBOMCTBAMM

Ilenn HaHECEHMSI OKPBITHI. DIEKTPOXMMHUECKOE HAHECEHUE METAITIMUYECKUX IMOKPBITUH, IPUMEPHI
rajqbBaHUYECKUX MOKPBITUH. PVD-MeTobI omydeHus: mokpeiTuii. BakyymMHo-1yroBoe ucnapenue (yroBoe
HanbuieHue). MarnerponHoe pacinbuienre. CVD-MeToabl oy4eHust TOKPBITHIM.

N3HOCOCTONKHE HAHOCTPYKTYPUPOBAHHBIE IOKPBITUS PEXYLIEro HWHCTpyMeHTa. ['panueHTHbIe
nokpeITUs. JIByX(pa3Hble HAHOCTPYKTYpUPOBAaHHBIE MOKPHITHA. KOMIO3UIIMOHHBIE XpOM-aJIMa3HbIe
M3HOCOCTOMKHE MOKPBITHSL.

HaHocTpyKTypupOBaHHBIC TOKPBITUS ISl MPUAAHUS HOBBIX (DYHKIMOHAIBHBIX CBOMCTB. D(ddext
Jotoca ®W cynepruapodoOHbIe HAHOMOKPBITHS. ODJHeprocOeperamInee CTeKJIo. TepMOperyIupyroIme
MOKPBITHS 111 KOCMUYECKHUX amnmnapaToB. MoOJIHHE3alUTHBIE MOKPHITUS B aBUaluu. Panuonoriomaromime
MOKPBITUSl ¢ HaHOYacTULlaMu. Panuomnornomaroniue TkaHu ¢ HaHOCTpyKTypamu. [lokpbeiTus mist 6eToHa ¢
Ha"ovacturamu TiO2 ans caMoouncTKU. J{pyrue NOKpHITUS C HAHOYACTUIIAMH.

2.8. Hanomartepuajibl JJf JHEPreTUKM M PelIeHUs 3KOJOrMYeckux mnpoodjem. OmneHka
NOTEeHIHAJIBHOH ONACHOCTH HAHOMATEPHAJIOB.

OcHoBHbIE TI00aTbHBIE 3KOJOTHYECKHE MPOOIeMbl cOBpeMeHHOCTH. [Ipobiiema 3arpsi3HeHUs BOJBI.
Hanomarepuanbl Uisi OYUCTKM M ONPECHEHHUS BOIBI (UIBTPAIMOHHBIMU MeToJaMu. MeMOpaHbl Kak
HaHOMaTepHaybl. YJIbTpadriibTpaliys, HaHOQUIBTpAIUs U 00paTHBIN OCMOC.

Hanomarepuansl ansi cOpOIMOHHONW OYHMCTKHM 3arpsS3HEHHBIX BOJA - YIJIEpOJHBIE HAHOTPYOKH,
MarHUTHbIE HAHOYACTHUIIbl, HAHOMAaTepuaibl IJs  copOuuM paauoHykiauaoB. [Ipobinema 3arps3HeHus
BO3ayXxa. Hanomarepuansl 1t pOTOKATATUTHUECKON 0UNCTKY Bo3ayxa. DoToKaTaIuTHUECKU QUIBTP.

[louck HOBBIX HMCTOYHHMKOB SHEPIHM, DPA3BUTHE DJHEPreTUKH. TOIUIMBHBIE 3J€MEHTHL. (CXeMbl
BOJIOPOJTHOTO M METAHOJILHOTO TOIUIMBHOTO 3jeMeHTa. HaHomaTepmanbl B KadecTBe MeMOpaH [yis
TOIUIMBHBIX 371eMeHTOB. HaHOMaTepuransl Kak KaTaJIu3aTOPbI JJI TOIUIMBHBIX 3JIEMEHTOB.

Conneunsle Oarapeu, NMpPUHLUUI paboTHl (QoToaneMeHTa. Marepuanbl JUIsl COMHEYHBIX OaTapeil.
Hanomarepuainsl 1151 OTOBOJIBTAUKH.

[lepciekTHBBI HAHOTEXHOJIOTMM W HaHoMarepuasioB B Poccuu. lloTeHunanbHblE PUCKHU
HaHOTEXHOJOrnu. OLeHKa NOTEHIMAIbHOM OMACHOCTH HAHOMAaTEpPHUAaOB.

4. O0beM y4eOHOI JUCHUNJIMHBI

O0BpeM TUCIUIIINHEI
Bup yueOHoit padoTbl Axan, | Acip.
3E
4. 4.
OO0masi TPy10€eMKOCTh 1M CHUTITHHBI 3,0 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,33 48 36
B TOM 4HcJIe B (pOpMe NPAKTHYECKOH OATOTOBKHU 0,11 4 3
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Jlexun 0,89 32 24
B TOM 4HcJie B (hopMe MPaKTUUECKON MOJITOTOBKU -
[Ipaktuueckue 3austus (113) 0,44 16 12
B TOM 4YHCJIe B (popMe MPaKTUUECKON MOATOTOBKH 0,11 4 3

JlaGopatopusie padotsl (JIP) - - -

B TOM 4HcCJIie B (hOpMe MPAKTUIECKON TOJITOTOBKU -
CamocTosiTesibHasi padora 1,67 60 45

KonrtakTHas camocrosiTenbHas pabota 167 0,4 0,3
CamMOCTOSITETbHOE U3YUYEHUE PA3/IeNIOB TUCIIUIIIIUHBI ’ 596 44,7
Buja koHTpOJIA: 3ader ¢ oeHKOMH

AHHOTaNUA padoyell MPOrpaMMbl JUCHHUIJIMHBI
«MaTtepuaJioBefeHe U 3a1lI[UTA OT KOPPO3UM»

1. IeJb TUCHUTIUHBI — TIPUOOPETEHHE CTYICHTAMHU 3HAHUMN, TTO3BOJISIONINX OIEHUBATh TOBEICHUE
MaTepHaJOB B YCJIOBHSIX 3KCIUTyaTallud, BBIOMpATh MaTEepHal M TEXHOJOTHIO €ro 0OpabOTKH C IEJbI0
NOJyYEeHHUsI 3alaHHOM CTPYKTYpPBI M CBOWCTB, 00ECIIEUMBAIONINX BBICOKYIO HAJIEKHOCTHh M JIOJTOBEYHOCTD
HU3JEINI.

2. B pe3yJbTaTe M3y4YeHUsI TUCHUILINHBI 00y4YaI0IIMIACH 0JIZKEeH:
Obnadams CIenyONUMA KOMIIETCHIIUSIMA U UHIUKATOPAMH MX JOCTHKCHHS:
OIIK-1.4; OIIK-1.7; OIIK-6.2.

3uams:
- OCHOBHBIE KJIaCCHI IIPOMBIIIICHHBIX MAaTEPHAJIOB;
- CTPYKTYpY, COCTaB U CBOWCTBA ((hU3HUYECKHE, XUMUYECKUE, SKCIUTYaTallMOHHbIE) OCHOBHBIX
(GYHKIIMOHATIBHBIX MaTEPHAJIOB;
- TEXHOJIOTHH MOJyYeHUs U 00paOOTKM OCHOBHBIX ()YHKIIMOHAIBHBIX MaT€pPHAJIOB;

- IPUHIUIBI BEIOOpA U COYETaHMSI PA3TUYHbBIX (DYHKIMOHAIBHBIX MaTEpUaIoOB B MPOMBIIIJICHHBIX
YCIIOBHSIX.

Ymemo:

- CpaBHUBATh pa3INnYHbIe ()YHKIIMOHATHHBIC MATEPUAIIBI IO TEXHOJIOTHIYECKUM U IKCILTyaTaI[MOHHBIM
MOKa3aTelsiM;

- OCYIIECTBIIATH BEIOOP (PYHKIIMOHATHHOTO MaTepuana Jiylsl 3aJaHHbBIX YCIIOBUI IKCIUTYaTallHH,

- MPOTHO3UPOBATH MMOBEICHUE PA3TNYHBIX (DYHKIIMOHAJIBHBIX MAaTEPUAIOB TIPH SKCILTyaTaIUH.
Braoems:

- METOJIaMU aHAJIN3a CBSI3M CBOMCTB MaTepHUaja ¢ €ro COCTaBOM U CTPYKTYPOH;

- METOJJaMU 3alllUTHl MAIMH U anmnapaToB XUMUYECKUX TPOU3BOJICTB OT KOPPO3HUHU.

3. Kpartkoe cogep:xaHue TUCHMILIHHBI

Brenenmne

MarepuanoBeneHne Kak Hayka: IIeJd, 3aJadyd W 3HauyeHue AUCHUIUIMHBL OO0mme TpeOoBaHUS,
NpeAbSBIsIEMbIE K MaTepUajiaM B 3aBUCUMOCTH OT YCJIOBUM HCIOJIB30BaHUS WM JKCIUTyaTaliuu. Pa3zsutue
HayKd 0 Marepuanax. Pojap pycCKHX y4eHBIX B pa3BUTUU HayKu. JIOCTHIKEHHUS B 00JIACTH CO3/IaHUS HOBBIX
MaTepuaIoB, TEXHUKO-IKOHOMIYECKas 3P PEKTUBHOCTh UX MPUMEHEHHS. 3HAYCHHE MaTePHAIIOB B PA3BUTHH
XUMHKO-TEXHOJIOTHUECKHUX MPOIIECCOB M 00ECIIEYCHUH MX 0€301MacCHOCTH.

Paznen 1. ®u3nko-xuMu4ecKHue OCHOBbI MaTepPHAJIOBeIeHHSI

OCHOBHBIE TIOHSATHUS O CTPOCHHMHM, CTPYKTYpe W CBOMCTBaX MaTepuasioB. MeToabl H3y4YeHUs
CTPYKTYpPHI U CBOMCTB MarepuasioB. CtpoeHue marepuasioB. OCHOBHBIE THIIBI KPUCTAIIMYECKUX PEIICTOK.
Knaccudukamnuss KpucTajioB IO THIAM CBS3H. AHHU30TPOIHS CBOMCTB KpUCTaIOB. CTpOSHUE pealIbHBIX
KpHCTaLIOB. JleekThl peadbHBIX KPHCTAIOB M UX BIUSHHC Ha CBOMCTBA METAJLIOB M CIuiaBoB. CBOMCTBA
nuciokanui.  Kpucrammmzamuss  MetauioB W ciiaBoB. CaMONpOW3BOJBHAS — KPUCTAILIM3ALIUS.
Hecamonpon3BoibHas kpuctaim3anus. AMopdHbIe MaTepraibl. HaHoMaTepuaibl.

OU3UKO-XMMHYECKHE OCHOBBI MarepuanoBeneHus. (OCHOBbI TEOpPUM CIUIABOB. Jlumarpammebl
COCTOSIHUSI CIIaBOB. TepMuHBI W onpeaeiacHus. JlmarpaMmbl - «cocTaB-cBOMCTBO». da3oBbIli cocTaB
CILJIABOB. 3aBHCUMOCTh MEXJY CBOMCTBAMM CIUIABOB M THUIIOM Auarpammbl coctosHus. [Ipasumo H.C.
KypnakoBa. CsoiictBa MatepuanoB. Ilokazarenu cBoiictB. Kiaccudukanus cBoiicTB. MexaHudeckue,
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buznyeckue, XMMUYECKUE, SKCILTyaTallMOHHbIE M TEXHOJOTMYeCKHe CBOMCTBa marepuanioB. [lokazaTtenu
MEXaHUYECKUX CBOMCTB, OMpe/eNseMble MPU CTaTUYECKUX HCIBITAHUAX Ha pacTskeHue u u3rubd. Metossl
ONpeIeTIeHUs] TBEPAOCTH MAaTEPUATIOB.

Paznen 2. Metannudeckue MaTepuabl
Mertammueckre Marepuaibl. JKene3o W criaBel Ha ero ocHoBe. Ctanu v uyryHbl. JKene30yriiepoIucThie
criaBbl. CTPYKTYpBI CIUIABOB 3KENE30-yriaepo. JuarpaMmmbl COCTOSIHUS JKeNIe30-IeMEHTUT. KOMITOHEHTHI,
(da3bl ¥ CTPYKTYPHBIE COCTABIISIFOIINE CTANCH U OCNBIX YYT'YHOB.

KOHCTpyKIIMOHHBIE ~METaUIMYECKHE MaTepuanbl. YIJIEPOAUCTbIE M JIETUPOBAHHBIE  CTAJIH.
Knmaccudwukanus cranmeid, ompeicicHUe IOHATHS KadecTBa cTaiM (TpeOoBaHUS K KadecTBY). BiusHue
yriaepoja U MOCTOSHHBIX (TEXHOJIOTMYECKUX) MpUMecel Ha KaueCTBO CTajd, METO/bI YIy4IlIeHUsI KadecTBa
cTany (MOBBIILIEHUE €€ KOHCTPYKIMOHHOM MPOYHOCTH). BnusHMe Jerupyrommx 3JE€MEHTOB Ha CBOMCTBa
cranu. JluarpaMMmbl  COCTOSIHUSA  JKEJIE30-JIETUPYIOMMK  31eMeHT.  KOHCTpYKIIMOHHBIE  CTaju.
NuctpymenTanpHbie cTanu. Kinaccudukaims yriepoaucThiX U JIETUPOBAHHBIX CTaJICH.

Teopuss U TpakTHUKa TEPMHUUYECKONM M XHUMHKO-TEPMHUYECKON 0OpabOTKM METalsioOB U CIUIABOB.
IIpupona, MexaHu3M M YCIOBHS MPOTEKAHUsI CTPYKTYPHBIX NPEBpPALICHHUM B CTaiu. Buabl TepMHUeCKOU
o0paboTku cranu. BiusHMe TepMudeckoid oOpabOTKM Ha MEXaHWYeCKHe CBOHCTBa cranu. Dusmdeckue
OCHOBBI XHMHUKOTEPMHUYECKON 00paboTKu. Buabl m crmocoObl nementanuu. {uddy3rnoHHOE HaCHIIICHHE
MOBEPXHOCTH HeMeTaiamMu. AsotupoBanue cramu. Juddysuonnas meramnusanus. MoHHAs XUMHUKO-
TepMuueckas o0paborka. llepcrekTuBBl pPa3BUTHS XUMHUKO-TEpMUYecKor 00paboTku. Juddy3nonnoe
yAaJeHue MpUMecen.

[[BeTHBIE MeTabl U CIUIaBbl Ha MX ocHoBe. OOIIas XapakTepUCTHKa U KIAacCHU(pUKALUI MEIHBIX
crutaBoB. JlaryHu, OpoH3bI, MEAHO-HUKEJIEBbIE CIIaBbl. AHTU(GPUKIMOHHBIE METAJUIMYECKUE MaTepHallbl.
OOmiass xapakTepuCcTHKa aTIOMUHHUEBBIX CIUIaBOB. JleopmMupyemble aniiOMHUHHEBBIE CIUIABbI, JUTHEBBIC
aIIOMUHHUEBBIE CIUIaBbl. ['paHynupoBaHHBIE cIUIaBbl. OOmIas XapaKTepUCTHKAa MAarHWEBBIX CILJIAaBOB.
Jledopmupyemble MaraueBble CIUIaBbl. JINTheBble MarHUEBBIE CILIABbI. BiusHUE JETUPYIOUINX 3JIEMEHTOB
CTPYKTYPY M Ha CBOWMCTBA TUTAHOBBIX CIUIABOB. bepHIUINii U CIUIaBbl HA €r0 OCHOBE. TyroIuiaBKHue METAJLIbI
Y CIUIaBbl HA KX OCHOBE.

Pa3znea 3. OcHOBBI KOPPO3uM MeTAJJIOB. [IpUHUMIIBI 1 METOBI 3AMTHI OT KOPPO3UH.

OcHoBHBIE TPUYUHBI KOPPO3uHK MeTaiioB. [Tokazarenu kopposuu. Kinaccudukaims Koppo3HOHHBIX
npoueccoB. XumMuueckass Kopposus. ['azoBast koppo3usa. Kopposus B JKUIKOCTSIX — HEAJIEKTPOJIUTAX.
DneKTpoxuMudeckas Koppos3usi. Kunetuka 3iekTpoxuMudeckon kopposun. Kopposust MeTamios B
YCIIOBHSIX TEXHOJIOTHYECKUX CPEJl XMMUYECKUX MPOU3BOJICTB.

[IpuHUKIIBI U METOIBI 3aLTUTHI OT KOppo3un. Koppo3noHHOCTONKIE METAIITUYECKUE U
HEMETAJUIMYECKUE MaTepHrasibl. MeTOIbl 3alIUThl MALIMH U alllapaTOB XUMUYECKUX IMPOU3BOJCTB OT
KOppo3uu. IHTHOUTOPHI KOPPO3UH. DIIEKTPOXUMHUIECKAs! 3aIIUTa. 3aIUTHBIE TTOKPBITHSI.

Pa3nen 4. Hemerajuinueckne MaTepuaibl
Hemeramnmmyeckne marepuansl. Marepuaabl Ha OCHOBE BBICOKOMOJCKYIISIPHBIX coeauHeHui. CTpoeHHe U
CBOMCTBAa MOJIUMEPOB. TepMOpEakTUBHBIE W TEPMOIUIACTUYHBIC ITOJMMEphl. CTpPOSGHHE M CBOICTBA
nmactMacc. OCHOBHBIE Pa3HOBUIHOCTH IPOMBIIUICHHBIX MOJUMEPOB M IUIACTMacC. ApPMHUPOBaHHBIE
MOJIMMEPHBIE MaTepHaJIbl. | 'a30HANOIHEHHBIE JIACTMACCHI.

Kepamnueckne wmartepuanbl. KOHCTpyKIIMOHHAs, WHCTpYMEHTAIbHAs M TEXHHUYECKas KepamMHuKa.
Heopranmnueckoe crexno. Knaccudukaius cTekol Mo Ha3HaueHWI0 W obnactu npuMeHeHws. CHUTaUIBL.
I'padut. Acbect. CBoiicTBa U 00JIACTH TPUMEHEHHSL.

Kommnosurmonneie Matepuansl (KM). OOmias xapakTepuUCTHKa KOMIIO3MIIMOHHBIX MaTEPHUAaIOB.
HucnepcHo-ynpouenubie KM, crnoucteie KM, Bonoknucteie KM. KommnosumnumoHHble MaTepuaibl Ha
MeTayuiMuecko u Hemetaudeckoit ocHoBe. CAIl (cneueHHble amomMuHueBble opomiku). Kepamuueckue
KOMITO3UI[MOHHBIE MAaTEPUAIIBI.

[TonsiTHUSI 0 HAHOTEXHOIOTUSAX, HAaHOMaTepuasnax. [[puMeHeHne B MPOMBIIIIIEHHOCTH.

Pa3znen 5. IkoHOMUYeCKH 000CHOBAHHBIN BHIOOP MAaTEpPHAJIOB.

Bb160p KOHCTPYKIIMOHHBIX MaTEPUAaIOB ISl KOHKPETHOTO TEXHOJIOTHYECKOro mpoiiecca. Kpurepun u
AITOPUTM BBIOOpA KOHCTPYKIIMOHHBIX MaTEPHATIOB. DKOJIOTUYECKUE U SKOHOMUYECKHUE aCIIEKThI
MaTepHUaNIOBEICHUS U 3aIUThl MAaTEPUATIOB OT KOPPO3HH.
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4. O0beM y4eOHOI JUCHUNJIMHBI

5 O0BeM OUCIIUIUINHEI
Bunst yueOHoI paboThI 3E R Actp.u.
O01mas TPyA0eMKOCTh TUCHHUILUIMHBI 10 Y4eOHOMY IJIAHY 3 108 81
KonTakTHas padoTa - ayANTOPHBIE 3aHATHS: 1,3 48 36
Jlexmum (JIek) 0,9 32 24
[Ipaktuueckue 3austus (113) 0,4 16 12
CamocrositesqbHasi padora (CP): 1,7 60 45
KonTakTHas camocrositensHas paboTa 0,2 0,15
1,1

CaMocCTOsTENbHOE U3YUYEHHUE PA3/EIO0B IUCIUILIMHbI 59,8 44,85
Bua koHuTpoJis: 3auer

AHHOTanUs padoyeil NPOrpaMmMbl JUCUUIIIIMHBI
«OCHOBBI TEXHMYECKOT'0 PeryJIMPOBAHUS U METPOJOTHI)

1. leapr AUCHUIUVIMHBI — TOTYYCHHE CTYJICHTAMH OCHOBHBIX HAyYHO-NIPAKTUYECKHX 3HAHUU B
00JTaCTH METPOJIOTUM W OCHOB TEXHUYECKOTO pEryaupoBaHHs Ha Teppuropun PP um 3a pyOexom,
H€O6XOI[I/IMBIX AJid pCIICHUA 3ada4 OGGCHG‘-IGHI/I}I C€AUHCTBA HSMGPGHI/Iﬁ U KOHTPOJIAI KaueCTBA IMPOAYKINU
(ycayr), METpOJIOTHYECKOMY W HOPMATHBHOMY OOCCIICUCHHIO pPa3pabOTKH, IMPOM3BOJCTBA, HCIBITAHHM,
OKCIUTyaTaluy U YTUIU3AlUuU NPOAYKIUH.

2. B pesyabTare n3y4eHusi AMCHHUIIMHBI 00y4aOLIUICA JOJIKEH:

Obaaoams clieayOmUMU KOMIETCHIIMSIMU U HHAUKATOPAMH UX JOCTHUKECHUS:
OIIK-3.1; OIIK-6.1; OIIK-6.2; OIIK-6.3; OIIK-7.1; OIIK-7.2

3namo:

-COBPEMEHHBIE TEHICHIIUU Pa3BUTHS TEXHUKU U XUMUYECKOW TEXHOJIOTHH;

-COBPEMEHHbIE METOIbl U3MEPEHUS PUBNKO-XUMHUYECKUX MOKa3aTeseil U UX MOrpeuIHoCTel;

- 3aKOHOJIATEeNbHYIO, OPTaHU3AIMOHHYIO, HAYYHYIO U TEXHUYECKYIO0 OCHOBBI 00€CIIeUeHHUs €UHCTBA
U3MEPEHMI U CTaHAapTU3ALUH.

-TIOPSIOK pa3pabOTKU, YTBEPKACHUS U BHEJPEHUS CTAaHAAPTOB, TEXHUYECKHUX YCIOBUI U APYron
HOPMAaTUBHON U HOPMATUBHO-MPABOBOM JOKYMEHTAIUU;

- TEePCHEKTUBBl TEXHUYECKOTO pa3BUTHS U  OCOOEHHOCTH JEATEIBHOCTH  OpraHM3alui,
KOMIIETEHTHBIX Ha 3aKOHOJATEIbHO-MPAaBOBOM OCHOBE B 00JacTH TEXHUYECKOTO pEryIHpPOBaHUS WU
yIpaBIEHUS Ka4ECTBOM;

-OCHOBHBIE (DOPMBI MOATBEPHKIEHUS COOTBETCTBHUS, YYaCTHHUKOB pabOT MO CEePTH(PHUKAIUU, CXEMBI
cepTU(UKAIMU U IeKIapupoBanus B PO u 3a pydexom.

Ymemn:

-IIPUMEHSATh METOJBl M MCIOJb30BaTh MPHUHIIMIBI CTAaHAAPTH3AIUN TIPH pa3pabOTKe HOPMATHBHBIX
JIOKYMEHTOB;

-IpUMEHATh Ha mpakTuke denepanbHbIe 3aKOHBI U MEXKIYHApOIHBIE PEKOMEHJAIMH B 00JIacTH
METPOJIOTUH U TEXHUYECKOTO PETYIHPOBAHMUS;

-IPUHUMATh y4acTHe B MPOIECCaX MOATBEPIKICHUS COOTBETCTBUS PA3HOTO YPOBHS- aKKPEIUTAIIUH,
MpUEMKE, SKCIEPTU3E, JIULIEH3UPOBAHUH, TOCKOHTPOJIE U HAA30DE;

-MCIIOJIb30BaTh TEXHUYECKUE CPEJICTBA I U3MEPEHHUS OCHOBHBIX IMapaMETPOB TEXHOJIOTHYECKOTO
poliiecca, CBOMCTB ChIPbsl U TPOIYKLIUH.

NPUMEHATh METOJBI KOHTPOJISI W YIPABJICHUS KAa4eCTBOM NPOIYKIIMM UM TPOU3BOJCTBEHHOTO
npoiiecca NpeanpusITUs;

-aHAJIM3UPOBATH JAHHBIC O KAYECTBE MPOIYKIIUHA U OTIPEICIIATh MIPUIMHBI OpaKa;

Braoems:
- HaBBIKAMHU OCYIIECTBISATh MOUCK, KPUTHYCCKHI aHAIM3UPOBATH M CHHTE3UPOBATH WH(OPMAIIHUIO,
MPUMEHSTHh CHCTEMHBIN TIOJIXOT JIJIsl PEIICHHMS IIOCTABJICHHBIX 33]1aY;
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- HaBBIKAMH UCKaTh HY)XHbBIE UCTOYHUKUA MH(DOpPMALIMK U JaHHBIC, BOCIPUHUMATh, aHATU3UPOBATh,
3allOMUHaTh U TepeaaBaTh MH(OPMALMIO C UCHOJIb30BaHUWEM LU(MPOBBIX CPEICTB, @ TaKXKE C MOMOIIBIO
QITOPUTMOB TPU pabOTE ¢ MOTYyYEHHBIMH U3 PA3JIMYHBIX MCTOYHUKOB JAHHBIMH C IeNbI0 3 (EKTHBHOTO
MCIIOJIb30BaHUs MOJy4eHHOM HH(OpMaLuY [T pelieHus 3a1ad.

- HaBBbIKAMHU AaHAJIU3UPOBATH, COCTABJISTH U NPUMEHATH TEXHUUYECKYIO JOKYMEHTAIMIO, CBS3aHHYIO C
npohecCHOHANBHOM JesTeNbHOCThIO, B COOTBETCTBUU C JACHCTBYIOUIMMH HOPMATUBHBIMU JTOKYMEHTAMH B
COOTBETCTBYIOLIECH OTPaCIHy;

- HaBBIKAMHM TNPUHUMATh OOOCHOBAaHHBIE TEXHUYECKHE DELIEHUS B MPO(EeCCHOHATHLHOM eATEIbHOCTH,
BBIOMPATH 3P PEeKTUBHBIC U 0€30MMaCHBIC TEXHUYECKUE CPENICTBA U TEXHOJIOTHH.

3. Kparkoe comepkanue Q1 CHUNIHHBI

Pazoen 1. Memponoeus. Ocrho6Hble NOHAMUS U NPUHYUNBL

[Ipenmer wmetponorus. Tepmunsl u omnpenencHus. 3akoH P®D «O0 obecrneueHUU €IUHCTBA
n3mepennii. Knaccudukanus msmepennitny OcHOBHBIE (Pu3MUYeCKHe W XUMHUYECKHE BelWYuHBI. CpencTBa
u3MepeHuii u ux Buasl. llorpemuoctu wu3MepeHuid. ['ocymapcTBeHHass MeETpPOJIOTHYECKash —CiIyoa.
MexayHapoiHasi OpraHu3anys 3aKOHOAATEIIbHONW METPOJIOTHUH.

Pasoen 2. Ocnosbr mexnuueckozo pe2yiuposanus.

3akoHbl PO «O TexHuueckom peryiaupoBaHumn», «O crangaptuzanuu B PO», «O 3amure npas
norpedutensy. TexHuueckue periaMeHTsl 1 HOpMaTUBHbIE JOKYMEHTBI, AeHCTBYOIUE Ha Tepputopuu PO.

Pazoen 3. Ocnosvl ouenxu coomeemcmaeusi.

@opmbl  moaTBepxkACHUS cooTBercTBUA. OOs3arenpHas  ceprudukanusa.  JeknapupoBaHHeE.
Jlo6poBosibHas cepTudukanus. AKKpeIuTaIusI.

4. O0beM yueOHOM JUCUUIIJIMHBI

O0BbeM AUCIHILTUHBI
Bun yueGHOM paboThI
3E Akan. 4. Actp. 4.
06
11ast TPyA0€MKOCTb JUCITUIINHBI ) 7 54
KonTakTHas padora -
ay/INTOPHbIE 3aHATHS: 0,89 32 24
Jlexuu 0,44 16 12
[Tpaktrueckue 3anstus (113) 0,44 16 12
B TOM 4HcCIIe B (hopme
MPAKTUYECKON OJITOTOBKU 0,44 16 12
CamocrosiTesibHasA padoTa:
1,11 40 30
KonTakTHas camocTosiTenbHas
pabora - 0,2 0,15
CaMocTosiTenbHOE U3yUYEHNE
pa3aenoB AUCIUTUTAHBI B 39.8 29,85
Buja nToroBoro KOHTpoOJIs: 3auer

5.2 IucuunjanHbl 4acTu, GopMUpPyeMoii YYHACTHUKAMU 00pa30BaTe/IbHbIX OTHOLIEHUH (00s3aTeIbHbIE
BApPUATHBHBbIE TMCUHUILIIHHBI)

AHHOTaNuA padoyell MPOrpaMMbl JUCHHUIJIMHBI
«/H:keHepHasi 1 KOMIILIOTEPHAas rpaguka

1 Hesb AMCUMILVIMHBI — HAYYUTH CTYJIEHTOB CIIOCO0aM OTOOpa)KEeHUsI MPOCTPAHCTBEHHBIX (OPM Ha
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IUIOCKOCTH, BBIIIOJIHEHUIO M YTEHUIO YEepTeKeH MeToJaMH KOMITBIOTEpPHOW Tpaduku M TpaBUiIaM H
YCJIOBHOCTSIM, PUMEHsIEeMbIM TTpH 3ToM (cTtangaptam ECKJI).

2 M3ydeHue JUCHUILUIMHBI HANpPABJIEHO HAa NpHoOOpeTeHHe CJACAYIOIINX KOMIETCHUHMH H
HHAUKATOPOB UX JT0CTHKCHUS:

VYK-2.1; VK-2.6; VK-2.8; YK-2.10

3namo:

— crnoco0bl 0TOOpa)keHMsI MPOCTPAHCTBEHHBIX ()OPM Ha IIIOCKOCTH;

— TMPaBWIA U YCIOBHOCTU TP BBINOJHEHUH YEPTEKEN;

— BHJIbl CHMMETPHH I'€OMETPUUECKUX (DUTYD;

— BMJIbI U3AETUI U KOHCTPYKTOPCKUX JOKYMEHTOB;

— OCHOBHBIE BHUIBI Tpaduueckux HHPOPMAIMOHHBIX CHCTEM, 0a30BYI0 TpapUUYECKYyI0 CHCTEMY,

UCTIOJIb3YEMYIO B yUeOHOM Ipolecce.

—  Vmembw: BBINOMHATH U YNTATh YEPTEKU TEXHUUECKUX U3JEIHI C yIETOM JEHCTBYIOIINX CTaHAAPTOB;
— BBIIOJIHATH ¥ YNTATh CXEMBI TEXHOJIOTMYECKHX IPOLIECCOB;
— HCIIOJIb30BATh CPENICTBA KOMIIBIOTEPHOU TpaduKH IS U3TOTOBICHUS YepPTEkKEH.
Braoemw:
— crmocobamMu U IpreMaMu U300paKeHHsI PEIMETOB Ha TIOCKOCTH,
— rpaduueckoii cucremoit «Kommacy.

3 Kpartkoe coaep:xaHue JUCUMILIHHbBI

Pazgen 1. O0mue mpaBuiia BbINOJTHEeHHs1 YepTexeil. IIpaBuna BeImonHEHHS U OQOPMIICHHS
yeptexei B coorBeTcTBUM ¢ ['OCT. I'eoMmeTprueckre mocTpoeHus.

Pa3znen 2. IlpoenmupoBanue reomerpuyeckux ¢uryp. Merox mnpoekuuii. Ilpsimble u Kpuble
muaun. Ilnockocts. IloBepxHocTn. I'eomerpuueckme Ttenma. CHUMMETpHUs TEOMETPHUYECKUX (UTYD.
OmnpeneneHue HaTypalbHOIN BETUYMHBI OTPE3Ka MPsAMOI U TIOCKOH GuUrypsl. Ilepeceuenne reomeTpuaecKux
00pa3oB.

Paznen 3. U3o0paxenuss mpeameros mo I'OCT 2.305-2009. U3geanss 1 KOHCTPYKTOpPCKHeE
JOKYMeHTbI. 1300pakeHnsi. AKCOHOMETPUUECKHE YEePTEKHU U3Aenuid. Buabl n3nenuii 1 KOHCTPYKTOPCKUX
NOoKyMeHTOB. Cxembl. Pe3p0bl: 00pa3zoBanue, KiaccupuKaims, n300paxeHne 1 0003HaYeHUE Ha YePTEexKe.

Paznen 4. U300paxenus: nerajieid 1 UX cCOeMHEHMd. DCKU3bl U TEXHUYECKUE PUCYHKH JETajeH.
Pe3b0oBble u3enus u coenuHeHus. Jlpyrue BUabl pa3beMHBIX U HEPa3beMHBIX COSAMHEHUH JeTajei.

Paznen 5. Ueprexu cOopouHbIX eauHun. [IpaBuna BBITOTHEHUS W OQOPMIIEHUS COOPOYHOTO
yeprexa. JleranupoBaHue yepTekeld COOPOUHBIX €IUHUII.

Paszgen 6. KomnbrorepHas rpapuka. Co3gaHue W peJaKTUPOBAHUE YEPTEXKEH MeETolamMu
KoMmmbloTepHOl Tpaduku. Co3nanue TpexMmepHbIX Mojeneld. Co3laHue acCOUMATHBHBIX YepTekedl Ha
OCHOBE TPEXMEPHOU MOJIEIIH.

4 O0beM yueOHO THCHHMILINHBI.

Beero Cemectp
Bun yueGHOM paboThI ! 2
3E Axkan. 3E Axkan. 3E Axap.
q. q. 9.
OO6mast TpyA0EMKOCTh TUCIUTITHHBI 7 252 4 144 3 108

KonrakTHas padora — ay1uTOpHbIE 2,22 80 1,33 48 0,89 32

3aHSITHSA:
B TOM 4mncJje B (popMe NPaKTHYECKOI 1,44 52 0,72 26 0,72 2

MOJATOTOBKH

Jlexmyn 0,44 16 0,44 16

[Ipaktnueckue 3austus (113) 1,78 64 0,89 32 0,89 32

B TOM 4HCIIe B (hOpMe MPAKTUIECKON 1,44 59 0.72 26 0.72 26

MIOJITOTOBKH

CamocrosiTesbHast padoTa 4,78 172 2,67 96 2,11 76

KonrtakTHas camocrositensHas pabora

(3a4er ¢ OIEHKOM) 4,78 0.8 2,67 0.4 2,11 0.4
Kypcoas pabora 35,8 35,8
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KonTakTHas camocrosiTenbHas paboTa
N 0,2 0,2
(mpuem KypcoBOil pabOTHI)
[ToaroToBka K KOHTPOJIBHBIM paboTam 36 18 18
CaMocTosTenbHOE N3yUEHUE Pa3/IesioB 99.2 776 216
JUCIUTUTAHBI
3auer ¢
3ayer ¢ OLICHKOI,
Bua uTOroBoro KOHTpoJIs: .
OlIeHKOI KypcoBast
pabora
Beero Cemectp
Bun yuebHoit paboTbl I 2
3E Actp. 3F Actp. 3E Actp.
q, q, q.
OO6m1ast TpyTI0EMKOCTh TUCIUILIAHBI 7 189 4 108 3 81

KonrakTHas padora — ayiuTOpHbBIE 2,22 60 1,33 36 0,89 24

3aHATHS:

B TOM 4HucJe B (popMe NPAKTHYECKOM

OArOTOBKH 1,44 39 0,72 19,5 | 0,72 | 19,5

Jlexun 0,44 12 0,44 12

[Tpaktuueckue 3austus (I113) 1,78 48 0,89 24 0,89 24

B TOM 4HcCIie B (hopMe MPaKTHUECKON

HOATOTOBKH 1,44 39 0,72 19,5 | 0,72 | 19,5

CamocTosiTesbHasi padora 4,78 129 2,67 72 2,11 57

KonTakTHas camocrosiTenbHas paboTa

(3a4eT C OIEHKOM) 0.6 0,3 0,3

Kypcosast pabota 26,85 26,85

KonTaktHas CaMOCTOATE b HAs pabora 478 | 015 | 2.67 211 | 015

(mpuem KypcoBoi pabOThI)

IToaroroBka K KOHTPOJIBLHBIM paboTam 27 13,5 13,5

CaMocTosTenbHOE N3yUEHUE Pa3/IesioB 74 4 539 16.2

TUCHUIIINHEI ’ ’ ’

3aver ¢

3auver ¢ OLIEHKO},

Bua uToroBoro KOHTpoJIs: OLEHKOI KypcoBas

pabdora

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIIMHBI
«JIabopaTopHbIil NPAKTHKYM 110 OPraHUYeCKOi XUMHM»

1 Heap AMCHUNJIMHBI — TPHOOpETEHHWE CTYNCHTAMH OCHOBHBIX 3HAHWUN ¥ HaBBIKOB IS
OCYIIECTBIICHUS CUHTE3a OPTaHUYCCKUX BEIIECTB.
2 B pe3yabTaTe n3y4eHHs IJMCHUILIHHBI 00YYAIOIIUIICS 10JI2KEH
Obnadams CIeayONIMMA KOMIIETCHIMSIMH W WHaukatopamu ux goctmwkenus: VK-1, VK-1.1; VK-
1.4; TIK-2, [IK-2.1; T[IK-2.2; TIK-2.3
3uameo:
—TEXHHUKY 0€30MacHOCTH B JJAOOPATOPHH OPTAaHHMYECKOW XUMUH,
—IPUHITUIEI 0€30MTaCHOTO 0OPAIEHUS C OPTAHUYECKUMHU COCTUHCHHUSIMU;
—METO/Ibl ¥ BUJIBI XpOoMaTorpaduu s ONPEACIICHUS COCTaBa PEAKIIMOHHON CMECH;
—TEOPETUYECKHE OCHOBBI CTIOCOOOB BBIICTICHHUS, OUUCTKU ¥ MACHTH(UKAIIMN OPTAHNYECKUX BEIICCTB;
—DKCIIEPUMEHTAJIbHBIE METOJIbI MPOBEJACHUS OPTraHWYECKUX PEAKIUH, MPOTEKAOIINX M0 Pa3IMIHBIM
MeXaHH3MaM;
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—OCHOBHBIE 00IIIE METOAMKHU B3aUMHOM TpaHCPOpMAINH KJIACCOB OPTaHUYECKUX COEAMHEHUN.

Ymemn:

—TPUMEHATh TEOPETUUYECKUE 3HAHUS M DKCICPUMEHTAIBHBIE METOJBI HCCIEAOBAHUS OPTraHUYECKOM
XUMUH TIPU pelIeHNH MpodeccroHabHbIX 3a/1a4;

—chopmynupoBaTh TpoOJIeMy W OOOCHOBATh BHIOOpP MPUOOPOB W IKCIEPUMEHTAIBHBIX METOJIOB
WCCJICIOBAHMSI, TIOCTABUTH LIETU U 33/1a9M M HAMETUTH ITYTH UX JOCTUKCHHUS,

—CHHTE3UPOBATH COSIMHEHHUS 110 TPEI0KESHHON METOINKE;

—TPOBECTH BBIJCIIEHNE W OYHCTKY CHHTE3UPOBAHHBIX BEIIECTB HA OCHOBE TEOPETUYECKUX 3HAHUU TIO
OPraHNYEeCKOU XUMUHU;

—BBIOMPATh pallMOHATIbHBIN CIIOCOO BBIACTECHUS M OYMCTKH OPraHUYECKOT0 COeIMHEHUS;

—TIPEJCTABIATH JaHHBIC JTA0OPATOPHOTO MCCIEIOBAHUS B BUJIE TPAMOTHO O()OPMIICHHBIX METO/VK;

—TPOBOJIUTH AHANIU3 U KPUTUUYECKHU OIICHUBATH MOMyYEHHBIC YKCIIEPUMEHTAIBHbBIE JaHHBIEe, 00001IaTh
U JIe71aTh 000CHOBaHHBIE BBIBO/IBI HA 06a3€ MPOBEAEHHBIX OMBITOB;

—BBIOpATh Croco0 UASHTU(DHUKAIIMYA OPTAHUYECKOTO COSTMHEHUSI.

Braoemy:

—KOMIUIEKCOM COBPEMEHHBIX JKCIIEPUMEHTAIBHBIX METOJOB OPraHMYECKON XUMHUHM ISl PEIleHUs
KOHKPETHBIX MCCIIEI0BATEIbCKUX 3a/1aY;

—3KCIEPUMEHTAIbHBIMU METOJaMH NPOBEICHUS OPTaHUYECKUX CHHTE30B.

—OCHOBHBIMH METOJIaMU UACHTU(PUKAIIMN OPraHUYECKUX COeTMHEHUN

—nprueMaMu 00pabOTKH U BBIJICIICHUsI CHHTE3UPOBAHHBIX BEIICCTB;

3HAHUSMU OCHOBHBIX 3aKOHOB OpPraHMYECKOM XHUMHUU [UIsl COJEpXKaTelbHON HWHTepIpeTalun
MOJTyYEHHBIX YKCIIEPUMEHTATBHBIX PE3yJIbTATOB.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Paszoen 1. «llpasuna u memoowvl pabomsi 6 1a60pamMopuU OPeAHUYECKOU XUMUUY

1.1 [TpaBuia Ge3omacHON pabOTHI B 1aOOPATOPUU OPraHUUECKOW XUMUHU

be3omnacHbie mpuemsl U paBuia paboThl B 1a00paTOPUH OPraHNYECKONH XUMHUU.

1.2 Metoas! paboTsl B 1aOOPaTOPUN OPraHMUECKON XUMUHU

O6mme Meroasl paboOThl B J1abopatopuu oOpraHudeckor xumuu. HarpeBanme. OxnaxaeHue.
IIepememmuBanue.

1.3 JlaGoparopnas nmocyzaa, 000pyaoBaHUE U TPUOOPHI

ITocyna, Haubonee yacTo nmpuMeHsiemas B aboparopuu. [IpuGops! A onpeaeneHus TeMIepaTypsl
maBieHus. Becol. Tepmomerp. Potopusiil nucmapurens. Pedpaktomerp.

Pazoen 2. «Memoowr uoenmuguxayuu, ouucmru u 8bl0e1eHUsi OPeAHUYECKUX COCOUHEHULL)

1.1 Xpomarorpadus

Nnentudukanus opraHUYecKUX BEIIECTB MOCPEICTBOM pa3audHbIXx BUI0B xpomatorpaduu (TCX,
xpomarorpadus Ha Oymare, wuoHooOMeHHas Xxpomartorpadus, BDIXX). IIpumenenune TCX nmns
UIECHTU(UKAIIMHN OPTaHUYECKUX COeAMHEHUN. AJICOPOCHTHI M AJIOCHTHI, ucroibiyembie B TCX. Bribop
amoeHTa. ObHapyxenue BemiectB. OOHapyxenue BeniectB. Koadduuument ynepxuanus. Koadpduuument
pacnpenenenus. Pabora ¢ kanuuisipamu.

1.2 MeTo/1bl OUMCTKH KUAKUX BelecTB. [leperonka

OKCTpakuus, A1 W3BJICUCHUsl (BBIACICHHUS) OPTraHUYECKOro BEIIECTBA M3 BOJBI. DKCTpakLUs C
MIOMOUIBIO JACITUTEILHON BOPOHKH. BhICymmBanue 3KCTpakToB ocymuteneM. [leperonka. Buabl neperonku
(ppakmonHa, BakyyMHasi, IEperoHKa ¢ mapom, npu aTMocepHOM AaBlIeHUH). BrIcymBaHue KUAKOCTEH.
Ocymurenu. OmnpeneneHue TeMmMmepaTtypbl KuneHuss Hu Koddduuuenta npenomieHus. DpakiuoHHAS
neperonka. Pa6ora ¢ ¢punbrpoBanbHOil Oymaroit. OTroHKa pacTBOPHUTEIISL.

1.3 Meroas! O4MCTKY TBEpABIX BewlecTB. llepexpucrammsanus

MeToapl OYMCTKM TBepAbIX BemiecTB. Bosronka (cyOnmumanus).  Temmeparypa BO3TOHKH U
TEeMIeparypa IUIaBJICHUS, BO3TOHAIONIErocs BemiecTBa. [lpubop nans  Bosronku. IlepeocaxkaeHue.
[lepexpucrammsanusa. OTansl nepekpuctauizanui. [londop pactBoputens. HachlmeHHBIH pacTBOP.
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l'opsiuee ¢unbTpoBanue, BakyymMHas ¢uibrpanusa. OnpeneneHue Temreparypsl ruiaBieHus. TemmnepaTtypa
IUIaBJIEHUS CMEIIaHHOHN NPOOBI.

Pazoen 3. «Cunmes opeanuueckux coeouneruii»

3.1 Cunressl

[enu u 3aa4n SKCIIEPUMEHTa B OPraHUYECKOM CHHTe3€e. TeopeTndeckue OCHOBHI mpouecca. Boibop
ycnoBuii peaknuu. Pacuer cuuTe3a. OOmme mnpaBuia IMOATOTOBKM M IPOBEACHUS CHHTE3a. TexXHHUKa
6e3onacHoctu. [lpubop mns mpomeneHusi cunre3a. IIpoBenenue ombiTa. KOHTpOIR 32 XOAOM peakiluu.
Beinenenne, ouncrka W aHaiu3 NOpoAaykTa. CHHTE3bl BEHIECTB PA3JIMYHBIX KJIACCOB OPraHMYECKHUX
coennHeHun. [IpoBeieHne HKCIIEPUMEHTAIIBHBIX METOI0B UCCIIEIOBAHUS] PEAKIUH.

[IpoBenenue peakiuii, MPOTEKAOUIUX IO MEXaHU3MaM:

- HyKJICO(HUIILHOTO 3aMEIEHHs — CHHTE3 TalOr€HAIKAHOB,;

- HyKJI€O(QWIHHOTO NPUCOENUHEHUS — CHHTE3 CJIOXHBIX 3(UpOB KapOOHOBBIX KHCIOT, aMHUIOB
KapOOHOBBIX KHCIIOT, a30TCOJCPIKALINX AJIbJICTUIOB U KETOHOB;

- 3JEeKTPO(UIBLHOTO 3aMELICHUSI B apOMAaTHUYECKOM pALY — peaklUd HUTPOBaHUS, OpOMHpOBaHMUS,
CyIb(QHUPOBAHUS;

- peakuuil AMa30TUPOBAHMS U A30COUETAHUS;

- peakiuii oKUcIeHus (CHHTE3 aneToHa, 1,4-0eH30XMHOHA, OCH30MHOM KHCIOTHI) U BOCCTAHOBJICHHSI.

4 O0bem yueOHOM TUCUMILIHHBI.

O0BbeM U CIUIIINHEI
Bup yueOHoit paboTbl Axan, | Acip.
3E
4. 4.
O0mas TpyA0eMKOCTh JMCIUIIIHHbI 2 72 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 0,89 32 24
Jlexuun - - -
[Tpaktrueckue 3anstus (113) - -
Jlabopartopusie pabots (JIP) 0,89 32 24
CamocrosiTesbHasi padoTa 1,11 40 30
KonTaktHas camocrositenbHas paboTa 0.2 015
(AmmK u3 VII ons 3au / 3a4 ¢ oy.) 111 ’ ’
CaMocTosTenbHOE U3YUYEeHHE Pa3AesioB TUCHUIUINHBI (U1 Opyeue ’ 308 | 2085
8UObI CAMOCMOSIMENLHOL pabomul) ’ ’
Bua uTOroBoro KOHTpoJIsi: 3auéT
AHHOTaUUsA padoyeil NPOrpaMmMbl JUCUUIIIMHBI
«DU3UKO-XNMUSI HAHOCTPYKTYPHPOBAHHBIX MATEPUATOB)
1 Ieab AMCHMIJMHBI — OOYYCHHE CTYIEHTOB (DU3MKO-XUMUYECKHM 3aKOHOMEPHOCTSIM

(dbopMUpOBaHUS HAHOCTPYKTYPUPOBAHHBIX MAaTEPUAJIOB, O3HAKOMJICHHE CTYJIEHTOB C OCHOBHBIMH KJIacCaMU
HAHOYACTHI] ¥ HAHOMATEPHAIIOB, UX (U3UKO-XMMHUYECKUMHU CBONCTBAMH, a TaKXKE CO CIIOKUBIIUMUCS U
NEePCIEeKTUBHBIMU 00JIaCTSIMH MPUMEHEHHSI HAHOMATEPHAJIOB.

2 B pe3yabTaTe n3y4eHHs IJMCUUILIHHBI 00y4AIOUIUICS N0 NMPorpaMMe 0aKaJaBpuAaTa J0JIKeH:

Obaaoams clieayOmUMU KOMIETSHIIMSIMA U HHAUKATOPAMH UX JOCTHUKECHUS:

VYK-1.2; VK-1.5; YK-2.2; VK-2.3; [IK-1.1; T1K-1.2; T1K-1.3; T1K-3.1; TIK-3.2; [1K-3.3

3Hamo:

- OCHOBHBIC THUIIBI HAHOMATEPHUAJIOB U HAHOCTPYKTYp, UX OCHOBHbBIC (PH3UUYECKHE U XUMHUYECKHE
CBOICTBa U OCHOBHBIE CITOCOOBI UX TOJTYUYECHHUS;

- OCHOBHBIE TIEPCIIEKTUBHBIE 00JIACTH PUMEHEHHS PA3IMYHBIX BUJIOB HAHOMATEPHAJIOB;

yMmemy:
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- BBIOMPATh HEOOXOJMMBIC BBl HAHOMATEPHAIOB 1 HAHOCTPYKTYP;

- BUJIETh NIEPCIIEKTUBBI BO3MOKHOTO IPUMEHEHUS! HOBBIX HAHOMATEPHAJIOB M HAHOCUCTEM;

— OpPUEHTHUPOBATHCA B IUTEPATYpPE, MOCBIIICHHOM pa3InuyHbIM HAHOMAaTepuajaaM U HaHOCTPYKTypam;

gnademsn:

- METOJIaMH TIPE/ICTABIICHUS JTUTEPATYPHBIX U SKCIEPUMEHTAIBHBIX CBEJICHUM O CBOMCTBAaX, METOJIAX
noJlyueHus: ¥ 00JacTsIX NPUMEHEHUS HaHOMAaTepUAlOB M HAHOCTPYKTYp B BHUZAE pedepaToB, OTUETOB,
JIOKJIaZI0B U Ipe3CHTaLUH.

3. Kpartkoe coaep:xaHue TUCHHUILIHHBI

Paszpen 1. ®DyngaMeHTAJIbHbIC IOHATHS 0 HAHOMATEPHAJIAX U HAHOTEXHOJIOTHH

Beenenue. OcHOBHbIE TOHSTHUSL O HaHOMAaTepHallax W HAHOTEXHOJOTUU. UTO TaKoe «HAHOM.
Onpenenenne HaHOOOBEKTa. OmpeneneHue HaHOTEXHOJOTHH. OCHOBHBIE TPHYUHBI OCOOBIX CBOMCTB
HaHOOOBEKTOB. Pasmepubiii »ddexr. Hanomarepuansl. PasButue Hayku O HaHOCTPYKTypax H
HaHomatepuanax. OcoOble cBoiicTBa HaHOMarepuaiaoB. HanorexHosorus. 3agaud W BO3MOXHOCTH
HAaHOTEXHOJIOTUX HAa COBPEMEHHOM 3Tarie.

OO6mwme cBoicTBa M TUTIBI HAHOOOBEKTOB. Knaccudukarus HaHO0ObeKTOB. HaHOOOBEKTHI B TBEPIOM
BEIIECTBE, B JKUAKOCTAX M Tazax. OcoOble (u3nueckue M XUMHYECKHE CBOWCTBA HAHOOOBEKTOB H
HAHOCTPYKTYPUPOBaHHBIX crucTeM. OCHOBHbIE 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB HAaHOMATEPHAIOB.

I'panuubl pa3gena ¢as. Ponp mex¢aszHbIX rpaHull B (pOPMHUPOBAHUHM CBOMCTB HaHOMAaTEpPHAJIOB.
3aBUCHMOCTh CBOMCTB OT pa3Mepa 4YacTUIl. OJCKTPOHHBIC CBOWCTBA HaHOYACTHIl. (OCOOECHHOCTH
TEPMOJMHAMHUKYA HaHOOOBEKTOB. KBasupaBHOBecMe B HAHOCHUCTEMaX. YCTOWYMBOCTH HAHOOOBEKTOB.
Kuneruka mporeccoB B HAHOCUCTEMAX.

du3nyeckue, XMMHUUECKUE CBOWCTBA HAHOOOBEKTOB: HAHOYACTHI], HAHOTPYOOK M HAHOIPOBOJIOK,
aMOp(HBIX HEOPraHUYECKUX HAHOCTPYKTYp. DpakTassl B ONMMCAHUN CBOMCTB HAHOMATEPUATIOB.

OcCHOBHbIE TUIBI HAHOCTPYKTYP B 3JEKTpOHUKE. [101ynmpOBOIHUKOBBIE HAHOCTPYKTYPhI: KBAHTOBBIE
SIMBI, HUTU W TOYKHU. IckyccTBeHHBIN aToM, KBaHTOBBIC TOUKH. [TomydeHne kBaHTOBBIX Touek. JIutorpadus.
KBanToBBIi1 11a3ep.

Pa3zgen 2. OcHOBHbIE TUIIBI HAHOCTPYKTYP

[Topomikn u 0O0BEMHBIE HAHOCTPYKTYPHBIE MaTepuaibl. YJIbTPAAUCIEPCHBIE MAaTEepPHUAIIBI.
Knaccudukanusa nopoukoB. MeTopl noxydeHus: HaHOMOPOIIKoB. KoHconuaupoBaHHbIe HAaHOMATEPHAIIBI.
[ToBeneHre HAHOYACTUI] MPU CHEKAHUU. MeTONbI MONTYYeHHUSI 00ObEMHBIX HAHOCTPYKTYPHBIX MAaTEpPHAIIOB.
WuTencuBHas muactuueckas nedopmanus. CBOHCTBAa HAHOCTPYKTYP, HOTYUEHHBIX PA3IMYHBIMU METOIaMHU.

Yrnepoansie HaHOMaTepualnbl. DysuIepeHsl, YIIIepoIHbIe HAHOTPYOKH U HAaHOBOJOKHA. DyIiepeHs
u ux cBoictBa. OTKphITHE HAaHOTPYOOK. HaHOTpyOkM W HaHOBOJOKHA. OCHOBHBIC ITYTH TOJyYEHUS
HAHOTPYOOK W HaHOBOJIOKOH. Du3WYecKHMe W XHUMHYECKHE CBOWCTBA HAaHOOOBEKTOB: HAHOYACTHII,
bynnepeHoB, HAHOTPYOOK, HAHOBOJIOKOH. OOJACTH UX MPUMEHEHHS.

Knacrepel. Omnpenenenue. Bunbl knactepoB. MHoOrosiiepHble  KOMIUIEKCHBIE  COEIUHEHUS.
Monekynsapubeie knactepbl. Kmactepasie Martepuanbl. OcoOble CcBoicTBa KiactepoB. HeyriepomHsie
TyOyJIsSIpHBIE HAHOCTPYKTYPHI. KimacTepsl — Kak 3JIeMEHThI HAHOPA3MEPHBIX OOHEKTOB.

HanoctpykTypsl B KUJKOCTSX. Munensl, MUKPO3MYJIbCUH, HAHOJUCIIEPCHUH.
HanoctpykrypupoBanubie renu. Knactepsl B pactBopax. KomiougHble 4acTuiibl METaIOB. MarHuTHbIE
xuakoctu. HaHocTpykTypupoBaHHble cTekia. Pu3nyecKkue M XUMHUYECKHE CBOMCTBAa TOHKHUX IUIEHOK M
MOBEPXHOCTHBIX CJIOEB, MULIEIUISIPHBIX CUCTEM U MUKPOAMYJIbCUM, KUIAKUX KPUCTAILIIOB, a3PO30JIEH, 3011€H,
resei.

HaHocTpyKkTypHble TUIEHKH, TIOKPBITUS U MOBEPXHOCTHBIE cJoM. HaHOCTpyKTypHpOBaHHbBIE
nokpbITusi. KomnosutHeie nokpeitud. [nenku Jlenrmiopa-baomkert. MeToa MOJIEKYJISIPHOTO HaclIauBaHUS.

[Topucteie Tenma @U3MYECKUE M XUMHYECKHE CBOMCTBA HAHOOOBEKTOB - HAHOMOPUCTHIX Tel,
MOJIEKYJSIpHBbIX cuT. HomeHkaTypa pazmMeposB mop.

MemOpanbl. MemOpannblie npoueccsl. Knaccugukanus memOpan. MosekymsipHbie cuta. TpekoBble
MeMOpaHbl. Mcnonb30BaHne TPEKOBBIX MEMOpPaH, KaK MaTPUIIbI Ul CHHTE3a HAHOCTPYKTYDP.

Pa3nea 3. CynpamoJiekyasipHble aHCAaMOJIM 1 HAHOMALIHHbI

CynpamMosnekysipHble aHcamoOmu. MonekynspHoe pacro3HaBaHue, uHbopMarus,
KOMILUIEMEHTapHOCTh. [Iporecchl mepeHoca ¢ HocuUTeNnssMU. MOJEKYISIpHBIE W CYIpPaMoOJIeKYJspHbIC
ycrpoiictBa. CamocOopKa U caMOOpraHu3aIus 3alporpaMMUPOBAHHBIX CYTIPAMOJIEKYISIPHBIX CUCTEM.
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AccemOepsl U MOJIEKYJISIpHBIE MamInHbl. HaHoMexaHW4yeckre W HaHOXJIEKTPOHHBIE YCTPOWCTBA.
AccemOnepsl 1 MOJIEKYJISIPHBIE MAIIMHBI.

HanooObexTsl B okpyxatomeit cpeae. Ilpupoanbie HaHOOOBEKTHI. «HepHble Kypuiabukuy. LIyHrUT.
Posp HaHOYACTHUI] B TPAHCTPAaHUYHOM IIEPEHOCE XMMHUYECKHX 3JIEMEHTOB B OKPYXKaIOUIEH cpere.

3axmouenne. CrloXuBIIMECS W TEPCHEKTUBHBIE OO0JIACTH TNPUMEHEHUS HAHOMAaTepHajoB B
pa3IMYHBIX OTPACISAX MPOMBIIUIEHHOCTH. IlepcnekTuBsl U MpoOIeMbl MCIOIb30BaHUS HAHOMATEPUAIIOB U
HAaHOTEXHOJIOTHH B PA3TUYHBIX 00JIACTSX.

4. O0beM y4eOHO JUCHMIIIIMHBI

O0BbeM U CIUIIIINHEI
Bup yueOHoii padoTnbl Axan, | Acip.
3E
4. q.

O0mas Tpy10eMKOCTh JMCIUIIIHHbI 7,0 252 189
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 3,11 112 84
B TOM 4HcJIe B (popMe NPAKTHYECKOH OATOTOBKHU 1,78 64 48
Jlexmun 0,89 32 24
B TOM 4HcJie B (hopMe MPaKTUUYECKON MOJITOTOBKU - - -
[Ipaktuueckue 3ausrus (I113) 0,44 16 12
B TOM 4HcJie B (hopMe MPaKTUUYECKON MOJITOTOBKU - - -
JlaGopatopusie padotsl (JIP) 1,78 64 48
B TOM 4YHCJIe B (popMe MPaKTUUECKON MOATOTOBKH 1,78 64 48
CamocTosiTesbHasi padora 2,89 104 78
KonTakTHas camocrositensHas paboTa - -

2,89
CamMOCTOSITETbHOE U3YUYEHUE PA3/IeNIOB TUCIIUIIIINHBI 104 78
Bua konTpoJs:
JK3aMeH 1 36 27
KonTtakTHas paboTa — mpoMeXyTOYHAast aTTECTaIHsI 1 0,4 0,3
IToaroroBka K SK3aMeHy. 35,6 26,7
Bua uTOroBoro KOHTpoJIs: IK3aMeH

AHHOTaUA padoyell MPOrpaMMbl JUCHHIJIMHBI
«I"'a30¢a3Hble mpouecchl MOJyYeHUS] HAHOMATEPHAJIOB)

1 Leap quCHMNIMHBI — TIpUOOpETEHNE 3HAHUI 0 (HU3NYECKUX M XUMUYECKUX METOJaX TOTY4ICHUS
HaHOMATEepHaJOB B Ta30BOil (a3e, B TOM YHWCIE€ HAHOYACTHUI][, HAHOHUTEH W HAHOTPYOOK, IUICHOK H
MOKPBITHH, MACCHBHBIX HAHOCTPYKTYPUPOBAHHBIX H MUKPOMOPUCTHIX MaTepPHAaJIOB.

2 B pe3yabTaTe u3y4eHus1 TUCHUILINHBI 00y4alOLIuiics M0 mporpaMMe 0aKkaJiaBpuaTa J0JIKeH:

Obaadamye CleAYIONIMMA KOMITIETEHIIMSIMU ¥ HHIMKATOPAaMH HX JIOCTHKCHUS:

YK-2.2; TIK-1.1; TIK-1.2; TIK-1.3; TIK-3.1; TTIK-3.3

3HamMb:

- q)HBI/IKO-XI/IMI/I‘IeCKI/Ie OCHOBBI MCTOJOB MNOJYYCHUSA HAHOYACTHUII U HAHOMATCPUAJIOB B ra3oBoit
baze;

- OCHOBHBIC (1)I/I3I/I‘IGCKI/IG U XUMHUYCCKUC MCTOJAbI IMOJYUYCHHSA HAHOYACTUI[ U HAHOMATCPUAJTIOB B
ra3oBoil (aze U NepCreKTHBHI HX TIPUMECHEHUS;

- OCHOBHBIC TCXHOJOI'MYCCKHUEC OIcpanun " 060py;[0BaHHe AJIe IOJYYCHUS HAHOYACTHL U
HaHOMAaTepHaJIOB B Ta30BOH da3e;

- TpeOOBaHUS K KAa4eCTBY CBHIPhSl U MOJTYYa€MBIX MPOJIYKTOB IS PA3TUYHBIX METOJOB IMOTYyYCHHS
HAHOYACTHI] 1 HAHOMATEPHAJIOB B Ta30Boi (haze;

ymemy:

- BBIOMpATh HEOOXOIMMBI METOJ CHHTE3a HAHOYACTHII W IOJNyYSHHs] HAaHOMATEpPHAJIOB B Tra30BOU
daze ¢ yaeTroM TpeOOBaHMI K KAY€CTBY MPOAYKTA U IKOHOMUYECKUX MTOKA3aTENeiH;

- ONITUMU3UPOBATH MMapaMeTPhl BHIOPAHHOTO METO/1a CHHTE3a T10J] KOHKPETHBIC IENTN 1 3a]1a4H;
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e1aoemny:

- HaBBIKAMHM UCIOJb30BaHUS TEXHUYECKHX CPEACTB [Js H3MEpPEHUs U KOHTPOJISI OCHOBHBIX
MapaMeTPOB TEXHOJOTHYECKHUX MPOIECCOB MOIYUYCHUS HAHOYACTHUI] 1 HAHOMATEPHAJIOB B Ta30BOH (ase;

- HaBBIKAMU aHAJIN3a HAyYHO-TEXHUYECKOHN JUTEepaTyphl B 00JIACTH METOJOB MOTYyYEHUSI HAHOYACTHII
¥ HAaHOMAaTepHasoB B ra30Boi (ase.

3. Kpartkoe coaep:xaHue TUCHMILIIHHBI

Paznen 1. ®usnveckue MeTOAbI MOJYYECHUSI HAHOMATEPUAJIOB

BBenenne. Kiaccudukanuss MeTonoB MOJydyeHUS HAHOYACTUIl M HaHOMaTepuaioB. Pusnyeckue,
XUMHUYECKHE, OMOJIOTHYeCKHEe U KOMOMHUPOBaHHbIE METObl. OCOOEHHOCTH MOMyYEHUS HYJb- OJTHO-, IBY- U
TPEXMEPHBIX HAHOMATEPUATIOB.

duszuyeckne MeTOAbI MOJy4YeHUs] HaHoYacTul. Bosronka-pecyOnmumanus. JlazepHas aGusiuus.
JlucnieprupoBaHue B AJIEKTPOAYTOBOM paspsiie. MexaHWdecKoe, YIbTPa3BYKOBOE M JETOHAIMOHHOE
u3MenbYeHne. MeTo1 B3phIBaIONINXCS MPOBOJIOK. DJIEKTPOUCKpoBas 3po3us. [lnasmenHas chepounuzanus
yacTull. Kpuorenusie METObI.

duszuyeckne MeTOAbI MOJYYeHHUS! MACCHMBHBIX HAHOCTPYKTYPMPOBAHHBIX MAaTepHAJIOB.
WNurencuBHas mnactuyeckas aedopmarnusa. Hanpasiennas kpucramumsanus aMOpQHBIX CIUIABOB U CTEKOIL.
[IpeccoBanue u cnekanue (Pa3HOBUIHOCTH CIICKAHMS).

duszuyeckue MeToAbl MOJY4YeHHS] IUIGHOK W NOKpbITHHA. KanenbHbli Meron, MeToA
cnuHUHroBaHus. Metoj morpyxenus. Hambuienue (TepmMudeckoe, 3JIEKTPOHHO-TYYeBOE, MAarHETPOHHOE).
[onsarue 06 snuTakcuu. MonekynspHo-y4yeBas sanuTakcus. Jlurorpadus u Hanonutorpadus.

Pazgen 2. Xumuuyeckue MeTOIbI MOJYYeHUS] HAHOMATEPHUAJIOB B ra3oBoi ¢aze

Tunsl npexkypcopoB, TpeGoBaHusl K PEKypPcOpaM, CHHTe3 IPEKYPCOPOB.

[lonsTe mnpeKypcopa, BO3MOXHBIE NpEUMYIIECTBa, TpeOoBaHMUs K mpekypcopaM. OCHOBHBIE
MPHUHIIAIIE — CTAJUU TOJX0Aa K BBIOOpY M au3aiiHy mpekypcopoB — MOC ¢ MONEKYISIpHBIM CTPOCHHEM.
Tunsl nOpexKypcopoB, MNPUMEPHI pEAKIUMi CUHTE3a. METOIbl OLEHKH CTEPUYECKUX 3aTPYAHEHUU U
MEXMOJICKYISIPHBIX KOHTaKTOB. CpaBHUTENIbHAS OIEHKA KPaHUPYIOMIEH CIOCOOHOCTH OCHOBHBIX THIIOB
nuranaoB. [lapooOpa3zoBanue GeTa-TMKEeTOHATOB METAIOB. JlanTaHOMIbI. OCOOCHHOCTH MapooOpa30BaHMs
ankokcuaoB. OcoOeHHOCTH MapooOpa3OBaHUs UKIOMECHTAUEHIIBHBIX KOOPIUHAIIMOHHBIX COSIUHEHUN —
npexkypcopoB. ["amorennsl, runpuasl. [Ipumeps! ucnonbp3oBaHus 1151 CHHTE3a HAHOMATEPHAJIOB.

XuMu4eckne TPAaHCIOPTHBIE PeaAKIIUH.

DKcriepuMEeHTaNIbHbIE M TEOpeTHYecKhue OCHOBBI MeTona. lIporecchl, omnpeaemnsionue CKOpOCTb
tpaHcnopta. I[lpumepsl TpacnmopTUpyeMbIX BemlecTB. Pa3zzierneHre M OuYMCTKa BELIECTB IOCPEACTBOM
TPAHCHOPTHBIX PEAKIUH.

MeToa XMMHUYECKOI0 0CAXKACHUA HAHOMATEPHAJIOB U3 ra3oBoil ¢a3bl MX PAa3HOBUIHOCTH

Craguu CVD mnponecca. Onpenenenue, cxema Mpolecca, OCHOBHbIE IMapaMeTpbl. BiusHue ra3oBoit
¢a3el Ha mpoTekaHue mpouecca. IlpenmymiectBa u HepocTatku Meroaa. Kiaccuduxanus meromno CVD.
OyaknuonanbHbie  demMeHTel CVD  ycranoBok. OOmacte mnpumenenus Meroga CVD. Tlomydenwme
HAHOMATEpPHAJIOB TIpH JA3epHOM HcCHapeHud atomoB (abmsuuu). [lomydeHwe HaHOYACTHUI[ MTyTEM
TEPMHUYECKOTO Pa3sIoKEeHUs TBEPIOTO BEIIECTBA

Metoabl nostydeHunsi (HAaHeCeHUs1) MJICHOK U MOKPbITHIA.

Knaccudukanus MeTOq0B HaHECEHUS HEOPraHMYEeCKUX MOKPBITHI. XOJOAHOE Tra30JAMHAMUYECKOE
HalbUICHHE. DJEKTpoAyroBass MeTajuim3auus. ['azoruiameHHoe HambuieHue. [lnasmMeHHoe HambUICHUE.
JleToHanmoHHOEe HambUIeHHE. BakyyMHO — KOHIEHCALIMOHHOE HamblieHHe. DOYHKIIMOHAIbHBIE CXEMBI
MPOLIECCOB, OCHOBHBIE MAPAMETPhI, TOCTOMHCTBA U HEAOCTATKH.

IHonyuyeHue yriepoaHbIX HAaHOCTPYKTYP mocpeactsoM CVD merona. CeHcopHbIe MaTepHAJIbI.

Cunre3 QymiepeHoB Ha ycraHOoBKax CMOIIM (cxema W MPUHIMI JeicTBUs).Y ctaHOBKHM Kpeumepa u
Bynna nns cunresa dymiepenoB. O6mactu npuMmeneHus ¢ymiepeHoB. CHHTE3 yriepoaHbIX HAHOTPYOOK
(cxema ycTaHOBKH WM MPUHIUT AeicTBHsl). O0IacT MPUMEHEHHsI YTIIEPOTHBIX HAHOCTPYKTYpP. Mopdomorus
U CBOMCTBA CEHCOPHBIX MaTepHaOB.

4. O0beM y4eOHOI JUCHUIJIMHBI

O0BbeM TUCIHUIIINHEI

Bup yue6Hoii padoThbi Akan. | Acrp.

Y. Y.

3E
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OO0masi TPy10€eMKOCTh 1M CHUTTTHHBI 4,0 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,78 64 48
B TOM 4HcJe B popMe NPAaKTHYECKOi MOATOTOBKH 0,89 32 24
Jlexun 0,45 16 12
B TOM 4HcCIe B popMe MPAKTHYECKON OTOTOBKU - - -
[Ipaktnueckue 3austus (I113) 0,45 16 12
B TOM 4HcJie B (hopMe TPAKTUUECKON MOJITOTOBKU - - -
JlaGopatopusie padotsl (JIP) 0,89 32 24
B TOM 4YHCJIe B (popMe MPaKTUUECKOU MOATOTOBKH 0,89 32 24
CamocrosiTesbHasi padoTa 2,22 80 60
KoHnrtakTHas camocrosTenbHas pabora 0,4 0,3
2,22

CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCIUIIIMHbI 79,6 59,7
Buja koHTpOJIA: 3a4der ¢ oLeHKOMH

AHHOTaUUsA padoyeil NPOrpaMmMbl JUCUUIIIIMHBI
«CHHTe3 HAHOYACTHUIl U HAHOMATEPHUAJIOB B KUAKHUX CPeaax»

1 Ieab JMCHUIVIMHBI COCTOUT B TPUOOPETEHUH 00YyJaIONIMMHUCS 3HAHUH U KOMIIETEHIINI B 001aCTH
NOJy4EeHUsl HAHOYACTHUI] 1 HAHOMATEPHUAJIOB B XKUJKUX Cpelax.

OcHOBHOI1 3a1a4eif TUCHMIIMHBI ABIsIETCS (HOPMUPOBAHKE Y 00YHAIOLINXCSl CUCTEMHBIX TITyOOKHX
3HaHUM B OO0JIACTM XUMMUYECKHX, (U3NYECKMX M OHOJOTMYECKUX METOJIOB CHHTE3a HAHOYACTHIl H
HaHOMAaTepPHaJOB, TOHUMAHUs OOIIMX 3aKOHOMEPHOCTEH IOIy4eHHUs TaKUX MaTepHalioB; BBIpAOOTKa Ha
9TON OCHOBE CIIOCOOHOCTH aHAIM3UPOBATH U KPUTHUECKU OLIEHUBAThH NOJIYYaeMble PE3Y/IbTaThl.

2 B pe3yabTaTe H3y4eHus AMCHUILIHHBI 00YUYaIOLIUIiCs N0 MporpaMMe 0aKaaaBpuaTa J0JKeH:

Obnadamye cleayoUMU KOMIIETEHIIMAMU U UHIUKATOPaMH UX TOCTUKEHU:

[1K-1.1; [TIK-1.2; TIK-1.3; TIK-3.3

3HAMb:

TEOPETUYECKHE OCHOBBI MPOIECCOB KPUCTAUIM3ALUU B JKUAKUX Cpelax, OCHOBHBIE (aKTOPBHI,
BJIMSIIOIIME HA Pa3Mep U CKOPOCTh 00pa30BaHMsI LEHTPOB KPUCTAIUIN3ALUH, CKOPOCTh POCTa HAHOYACTHII;

3aKOHOMEPHOCTH MPOTEKAIOIINX MPOIECCOB IPU CUHTE3€ HAHOYACTHI] 1 HAHOMATEPHUAJIOB B KUIKUX
dazax;

0COOEHHOCTH XUMHUYECKUX, (U3UYECKUX U OMOJIIOTMYECKHUX TIPOLECCOB CHHTE3a HAHOYACTHI] U
HaHOMAaTEePHAJIOB B XKUJKUX Cpeliax;

3aKOHOMEPHOCTH, TIO3BOJIAIONINE IPOTHO3UPOBATH pasMep U MOP(OIOTHI0O HAHOYACTHUI] IPH
UCIIO0JIb30BaHUH JKUAKO(DA3HBIX METO/I0B CUHTE3a;

ymemn:

BBIOMPATh CIIOCOO CHHTE3a IS MMOJTyYeHUsI HAHOYACTHUI] TpeOyemMoro pazmepa u OpMBbI;

HAXO/UTh U UCIOJIB30BAThH JUTEPATYPHBIE HCTOYHUKHN, HEOOXOIUMBIC ISl MOTyYSHHUsI HAHOYACTHIL U
HaHOMAaTepHAaJIOB Pa3INYHOMN NPUPOJIBI, AUCIIEPCHOCTH U COCTABA;

OPUMEHATh TEOPETUYECKHEe M TIPAKTUYECKHE 3HAHUSA O CI0co0ax CHHTE3a HAHOYACTHIl H
HaHOMAaTepHAaJIOB JUI PELIEHNUs HEKOTOPBIX MCCIEI0BATENbCKUX U MPUKIIQAHBIX 33/1a4;

gnademsn:

MEeToAaMH paboOThl C HAyYHO-TEXHUYECKOW, CIPaBOYHOM JUTEPaTypoll U  DIEKTPOHHO-
OMOIMOTEUHBIMH pecypcaMH MO TEOPETUYECKUM M TEXHOJOIMUECKHMM acleKTaM CHHTe3a HAaHOYACTHULl U
HaHOMAaTEePHAaJIOB B XKHJKUX Cpeliax;

OCHOBHBIMM METOJIaMU CHHTE3a B JKMIKHUX CpeAax HAHOYACTHUI] M HAHOMAaTE€pHaJOB pa3IMYHOU
JMCTIEPCHOCTHU U TIPUPOIBL.

3. Kparkoe coaepxkanue Q1 CHUNITHHBI
Paznen 1. BBegeHue B CHHTE3 HAHOYACTHUI  HAHOMATEPHAJIOB B KMIKHMX Cpeaax

104



Kongencanust B xkuakux cpenax. Craguu mporecca KpUCTAIM3allMKd - 0Opa30BaHUE IICHTPOB
HYKJICAllMW, POCT HAHOYACTUIl. TepMOAMHAMHKA W KHHETMKAa TOMOTe€HHOM Hykjieauuu. Kputuyeckuit
3apobIII; (PaKTOPHI, BIHUSIONINE HA pa3Mep KPUTHUECKOTO 3apO/IbIIia.

OcHoBHbIE (aKTOPbI, BIUSIONIME Ha CKOPOCTh pocTa HaHodacTull. CrocoObl 3aMeUIeHHs PocTa C
LEJbIO MOTYYEHUsI HAHOYACTUI] KOHTPOIUPYEMOTO pa3Mepa.

Kpucrannu3zainus npu nepecoliieHny U nepeoxiaaxaeHuu. CrocoObl KprcTauIn3aliy.

Paznen 2. CuHTE3 HAHOYACTHUI] METOAAMHU KOHTPOJIMPYEMOT0 OCAKICHUSA

CunTe3 HaHOYaCTHI] OJ1aropoaHBIX MeTauioB. Meroasl TypkeBruua u bpacra. CuHTe3 HaHOCTEPIKHEH
3o10Ta W cepeOpa. CuHTe3 Ha 3apojplax Kpucraummsanuu, BiausHue I[IAB. Mexanusm pocrta
HAaHOCTEP)KHEW METAJIJIOB B )KUIKUX Cpelax.

CunHTe3 MarHuTHBIX HaHoYacTull. [loTydeHne MarHUTHBIX KUJIKOCTEH.

CuHTe3 MOJYNPOBOJHUKOBBIX HAHOYACTHI[ METOJOM KOHTPOJHUPYEMOTO OCaxIeHus. Merox
MOJIEKYJISIPHBIX MPpeKypcopoB. OCHOBHBIE (haKTOPHI, BIMSIONIME Ha pa3Mep U CKOPOCTh CUHTE3a HAHOYACTHUI
MOJIYITPOBOJTHUKOB METOJIOM MOJIEKYJISIPHBIX MTPEKYPCOPOB.

OCHOBBI CHHTE€3a HAaHOYACTHI], COCTOSIIIMX U3 CIJIJaBa METAJJIOB, CO CTPYKTYpOH sapo-000J0uKa,
MHOTOCJIOMHBIX CTPYKTYP.

Paszgen 3. KomniiekcHbIe MeTO/IbI CHHTE32 HAHOYACTHUI] 1 HAHOMATEPHUAJIOB B KHIKHX Cpeaax

OcHOBBI 30/b-T€b METOJA. [MApONN3 W TONMKOHACHCAIMS B IIETOYHOM M KHUCIOW cpene.
['eneoOpazoBaHue U CHHEPE3UC. Y TaJICHUE PACTBOPHUTEIS - 00pa30BaHKE KCEPOTEIICH U adporesei.

CuHTEe3 HaHOYACTHUI[ B CBEPXKPUTHYECKUX KHUAKOCTIX. CBEpXKpUTHUECKAs KUIKOCTh, KaK
pacTBopuUTENb. PA3HOBUIHOCTH COJIBBOTEPMAIBHOTO U THIAPOTEPMATIBHOTO CUHTE3a HAHOMATEPHUAJIOB.

CuHTE3 HAaHOYACTHUII IPY MUKPOBOJIHOBOM U YJIBTPAa3BYKOBOM BO3/IEHCTBUU. MeXaHU3M CUHTE3A.

Kpuoxumuueckuii MeTo ] CHHTE3a HaHOYACTHI]. XJ1agoareHThl. CriocoObl y1ajaeHusl PaCTBOPUTEIIS.

DNEeKTPOXUMHUYECKME METOJbl TOJydeHHs] HaHoMmarepuaioB. KaToaHble W aHOIHBIE MPOLECCHI
CUHTe3a HaHoMaTepuasoB. [lomyueHne HAaHOCTPYKTYpUPOBAHHBIX MOKPBITUH. OOpa3oBaHre HAHOMOPHUCTHIX
MaTepHUaoB.

Martpuunslii cuHTe3 HaHodacTul. CHHTE3 HAHOYACTHI] B MHULEUIAX MW MHUKPOIMYJIbCHSX.
Hcnonb30BaHne reKCarOHANBHBIX U KYOMYECKHX KHIKOKPUCTALTUYECKUX (Da3ax B KAUECTBE MATPHUIILI IS
CUHTE3a HAHOMATEpPHUAJIOB.

buonornueckue MeTonbl CHHTE3a HAHOYACTHUI[. BHYTPHUKJIETOUHBIM CHHTE3 HAHOYACTHII.
Marnero6akTepuu, MarHeTOCOMBI.

CaMoopraHuzaiysi HAHOYACTHI] TIOJT NEHCTBUEM KAMWUISPHBIX, TPABUTAIIMOHHOW M IEHTPOOEIKHOM
CHJI, IEWCTBUM JIEKTPUYECKOIO0 U MAarHUTHOTO NoJIA. MaTpu4Hasi caMOOpraHu3anus.

4. O0beM y4eOHOI TUCHMIITIMHBI

O0beM TMCUMTLTHHBI
Buna yueOHo# padoThI Axax, | Actp.
3E
4. 4.
O01mas TPy10eMKOCTh TUCHUIIHHBI 5,0 144 108
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 1,78 64 48
B TOM YHcJe B (h)opMe NPAKTHYECKOH MOATOTOBKHU 0,89 32 24
Jlexuun 0,45 16 12
B TOM 4HcCIe B popMe MPAKTHYECKON OTOTOBKU - - -
[Tpaxtrueckue 3anstus (113) 0,45 16 12
B TOM 4HcCIIe B popMe MPAKTHUECKON OTOTOBKU - - -
Jlabopartopusie pabots (JIP) 0,89 32 24
B TOM 4HcCIIe B popMe MPAKTHUECKON OATOTOBKU 0,89 32 24
CamocTosiTesbHasi padora 3,22 116 87
KonTtakTHas camocrosiTenbHasi paboTa 0,4 0,3
3,22
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCLIUIIIMHBI 115,6 | 86,7
Bua koHuTpoJis: 3a4deT ¢ OLEHKOM
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AHHOTaNUA padoyell MPOrpaMMbl JUCHUINJIMHBI
«MeTtoabl 1 MPUOOPHI AJIsl U3YUEHNsI HAHOYACTHI] U HAHOMATEPHUAJIOB)

1 Hear aucuumiauHbl — (HOPMHUPOBAHWE 3HAHUK O CYIIECTBYIOIIMX METOJAaX HCCICIOBAHMS
HaHOOOBEKTOB M HAHOCHUCTEM M TNPHUHIIMIIAX, HA KOTOPBIX OCHOBAaHO COBPEMEHHOE JMAarHOCTHYECKOE H
aHanuTuyeckoe obopyaoBaHue. OCHOBHOE BHUMaHHE yaenseTcs (¢yHIaMEHTAIbHBIM TPUHIUIAM,
(bU3HYECKUM TIpe/IeiaM Pa3INdHbIX METOIOB M UX TOYHOCTHBIM XapaKTEPUCTHKAM.

2 B pe3yabTaTe u3yuyeHHs JUCUMILIMHBI 00y4aOIIMIACA 10 MPporpaMmMe 0aKaJaBpuaTa J0JIKeH:

Obaaoams cleayomUMy KOMIETSHIIMSIMU U HHANKATOPaAMH UX JOCTUKCHHUS:

[IK-2.1; T1IK-2.2

3HamMb.

- (U3UKO-XMMHUYECKHE OCHOBBI METOJIOB MCCIICIOBAHNUS, aHAIN3a U AUATHOCTHKN HAHOMATEepHAaJIOB U
HaHOCHUCTEM;

- (pu3MuecKkue OCHOBBI CKAaHUPYIOLIEH U MPOCBEUNBAIOLICH 3JIEKTPOHHON MUKPOCKOIHNH, TYHHEIbHOM
Y aTOMHO-CHUJIOBOM MUKPOCKOIIHH;

- (pu3nueckue OCHOBBI CIEKTPOCKONMUYECKHX M TU(GPAKIMOHHBIX METOAOB H3YUEHHsS M aHaIN3a
HAaHOCUCTEM U HAaHOMAaTEPHAJIOB

- BHABI M YCTPOMCTBO OCHOBHBIX MpPHOOPOB IS WCCIEIOBaHUS, aHaInu3a W JAUAarHOCTUKH
HaHOMaTEPHUAJIOB U HAHOCUCTEM;

- OCHOBHBIE TpeOOBaHHS K OOBEKTaM aHAIM3a JJIs PA3TUYHBIX METOJOB MCCIEAOBAHUS, aHATN3a U
JUAarHOCTHUKY HAaHOMATEPHAJIOB U HAHOCUCTEM;

ymemn.

- BbIOMpaTh HEOOXOAMMBIN METOJ aHajlu3a W JAMATHOCTUKM HAHOYACTHI], HAaHOMATEpPHAJIOB H
HAHOCHCTEM B COOTBETCTBHUH C ITOCTABJIEHHOM HNCCIIEI0BATENBCKOMN 1EIbIO;

- OLIEHHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3yIbTaTOB aHAIN3a HAHOYACTHUI] 1 HAHOMATEPHUAJIOB;

- MPOBOAUTH CPABHEHUE PE3YJIbTATOB, MOJIYYEHHBIX Pa3HBIMU METOAAMHU;

gnademsn:

- HaBbIKAMHU HCIIOJb30BAHUS PA3JIMUYHBIX TEXHUYECKUX CPEJICTB JJIsi U3MEPEHHUS] U KOHTPOJIS
OCHOBHBIX ITapaMETPOB HAHOYACTHUL 1 HAHOMATEPHUAIIOB;

- HaBBIKAMU aHAJIN3a MOTYYEHHBIX PE3YJIbTATOB.

3. Kparkoe coepkanue 11 CHUNIHHBI

Paznen 1. Oco0eHHOCTH HCCIEeT0BAHNS HAHO00LEKTOB H HAHOCHCTEM

1.1. BBenenne. OcOOECHHOCTH HCCIIEJOBAaHUS HAHOOOBEKTOB M HAHOCHCTEM. MeETOIbl H3Yy4eHUS
(bU3UKO-XMMHUYECKUX MPOILIECCOB B HAHOCUCTEMAaX, PU3NYECKUX, XMMHUUECKUX U OMOJIOTUYECKUX CBOMCTB U
HKCIUTYaTaI[MOHHBIX XapaKTEePUCTHK HAHOMATEpPHAJIOB, YCTPOMCTB, MPUOOPOB M HU3ICIUI HAa HUX OCHOBE.
Crneunduka IMHEHHBIX H3MEPEHHH, XMMHUYECKOTO aHaiu3a M OINpeAeNeHUS CTPYKTYPHBIX MapaMeTpoB
HaHOOOBEKTOB. TpeOoBaHMS K TOYHOCTH HM3MEPEHMH M METPOJIOTUYECKUM XapaKTePHCTUKAaM METOJIOB
aHaJIM3a U JUAarHOCTHKU HAHOYACTHUIl 1 HAHOMAaTEPHUAaJIOB.

1.2. Muxpockonnyeckue MeToabl. OCHOBHbIE MOHSTHS: YBEJINYEHHE MHKPOCKOIA, IOJIE3HOE
yBeNIMYeHUe, IU(PAKUMOHHBIA Tpeen MPOCTPAHCTBEHHOI'O pa3pelieHusl ONTUYECKOTO MHKPOCKOIA.
[IpuHIMIBI TOCTPOCHUST YBEIWYCHHOTO M300paxeHwus. [Ipubopsl ¢ mapaienbHBIM U MOCIEI0BATEIbHBIM
dbopmupoBanreM u300pakeHus. [IpwHIUI TOCTpOeHUS H300paKEHUS B PACTPOBOM (CKAaHUPYIOIIEM )
MHUKpocKorie. [IpocTpancTBEHHOE pa3pelieHne 1 ryOnHa pe3KOoCTH.

1.3. Teopusi MoJIeKyJSIPHOTO paccessHusi cBera. OCHOBBI TEOPUU paccesHusi cBeTa. PaneeBckoe
paccesnue. KoMmOuHanMOHHOE paccessHME€ CBeTa. BBIHYXIEHHOe KOMOMHAIIMOHHOE pPacCesiHHE.
CHeKTpOCKOMNHSI pacCestHUsI CBETA.

1.4. @usuyeckHe OCHOBBI  JJIEKTPOHHOH  MHKPOCKONHMHM. OMHCCUS  DJIEKTPOHOB.
TepMmosnekTpoHHAsT U BTOPUYHAS AJICKTPOHHASI SMHUCCHs. ABTO3JIEKTpOHHAs (mojieBass) sMuccus. DPpdekt
TEIUIOBBIX CKOpOCTeH. VICTOYHMKH SJEKTPOHOB (JEKTPOHHBIC MYIIKH) JUIS 3JEKTPOHHBIX MHKPOCKOIIOB.
Tunsl ucnosb3dyemMbix KatojoB. [IpenmyinecTBa U HEJOCTATKH KAaTOJOB C ABTORJIEKTPOHHOM SMHUCCHEM.
[TonsiTHE 00 SIEKTPOHHONW ONTHKE, MAarHUTHBIC JIMH3bL. BaKkyyMHBIE YCIOBHS JUIsl PA3IUYHBIX THUIIOB
AMEKTPOHHBIX MUKPOCKOMNOB. OCHOBBI B3aUMOJAECHUCTBUS AJNEKTPOHHOIO My4YKa CPETHUX SHEPTHUIl ¢ TBEPIbIM
tenoM. [IpoGer »mexTpoHOB B TBepaoM Teie. OCHOBHBIE B3aMMOJCHCTBHS — YINpPYyroe U HEyHpyroe
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paccessHue. BropuuHas snekTpoHHas AMHccHd. ['eHepanys TOPMO3HOTO M XapaKTEPUCTHUECKOTO
peHTreHoBckoro u3nydeHus. Oxxe-3d(deKkT U 0Ke-dJIeKTpOHHAsi 3MUccUs. PagualniioHHBIE MOBPEXKICHUS
UccIenyeMoro oobekra. JleTeKTopsl HHPOPMATUBHBIX CUTHAJIOB B 3JIEKTPOHHON MUKPOCKOIIHH.

[IpenenbHbIE BO3MOKHOCTH 3JIEKTPOHHON MUKPOCKOINU

Pa3nes 2. MeToabl MEKPOCKONIMHA

2.1. PacTpoBasi 3j1eKTpoHHass MUKpockonusi. OOmas cxemMa W MPUHIMI JCHCTBUS PAcTPOBOTO
AJIIEKTPOHHOI'0 MHUKPOCKOMA. THUIBI KaTOMOB, UCIIOIL3YEMBIE B PACTPOBOM JJIEKTPOHHOW MHUKpockonuu. Mx
CPaBHUTEJbHBIE IPEUMYIIECTBA U HEAOCTATKU. PeXUM perucrpanuy MeJIEHHBIX BTOPUYHBIX 3JIEKTPOHOB.
JleTekTop MEIUIEHHBIX BTOPUYHBIX D3JIEKTPOHOB. MexaHu3M (OpMHpOBaHHS KOHTpAacTa H300paKeHUS.
Kanrten-a¢p¢exr. [IpocTpancTBeHHOE paspemieHHe M WHPOPMATUBHBIE BO3MOXXHOCTU. OrpaHUYeHHUs Ha
XapaKTepUCTUKU 0o0paslla — TEeIJIo- U BJIEKTPONPOBOAHOCTh. PexxuM perucrpanuu oOpaTHO pacCcestHHBIX
3NIeKTpoHOB. MH(pOpMaTHBHBIE BO3MOKHOCTH, MPOCTPAHCTBEHHOE pa3pelieHHe, MpUMeHeHue. PacTpoBblii
3MEKTPOHHBIA MHKPOCKOI — CPEACTBO M3MEPEHHUs JIMHEWHBIX pa3MepoB B HaHoauana3zoHe. KanuOpoBka B
HaHOJIMANa30He. JIMHENHbBIE MEpPbl B HaHOWana3zoHe. lIpeaenbHple BO3MOXKHOCTH PACTPOBOU JIEKTPOHHOM
MUKPOCKOIIUU MTPU U3MEPEHUU JIMHEHHBIX pa3MepoB HAHOOOBEKTOB. [IpocTpaHCTBEHHOE pa3pelIeHHE.

2.2. IIpocBeunBammasi 3J1eKTPOHHAss MUKpockonusi. OOmas cxemMa W TNPUHIMI JCHCTBHS
IIPOCBEUYHBAIOIIETO AJIEKTPOHHOTO MUKpOCcKoma. Peann3anus pexumMoB HaOM0IeHUsT U300paskeHus (TEMHOE
U CcBeTJoe moje), Mukpoaudpaxkmuu. InekTpoHorpadus. MexaHu3Mbl (OPMHPOBAHUA KOHTpACTa
M300paXeHUS B TPOCBEUMBAIOIIEM O3JIEKTPOHHOM MHUKpocKome. [IpocBeunBaromuii - 3JI€KTPOHHBIN
MHUKPOCKOII KaK CpEICTBO H3Yy4eHHs HaHOOOBeKkToB. IIpenenbHble BO3MOXKHOCTH IPOCBEUYMBAIOLIETO
3EKTPOHHOTO MUKpOcKoma. TpeboBaHus K 00bEKTaM HCCIeI0BaHUSI.

2.3. Ckanupywoumas 30HA0Basi MUKpockonusi. OCHOBHbIE (PM3UYECKUE TMPUHIUIBI CKAaHUPYIOLICH
30HJOBOM MHKpOCKONMH. TyHHeNbHass W aTOMHO-CHJIOBasl 30HIOBas Mukpockomnus. HMHbopmaTuBHBIE
BO3MOXXHOCTH M IIPOCTPAHCTBEHHOE pa3pelieHne. OCHOBHBIE AJIEMEHTHl CKaHHMPYIOIIETO 30HI0BOIO
Mukpockorna. [IpuMeHenue npu uccieqoBaHU HAHOOOBEKTOB M TMHEHHBIX U3MEPEHUSAX B HAHOAHUATIa30HE.

Pa3nes 3. CnekTpanbHble MeTOABI aHAMN3A. [(M(ppaKIIHOHHbIE METOAbI HCCICAOBAHUSA

3.1. PeHTreHocneKkTpajbHblii MHUKpoaHaau3. [‘eHepanusi PEHTIEHOBCKOTO W3JIYyYEHHUS TIpHU
B3aMMOJEHCTBUM 3JIEKTPOHOB C TBEPABIM T€IOM. OCHOBHBIE NPUHLMIIBI PEHTIEHOCIIEKTPAILHOIO aHAJIN3a.
XapakTepuCTUUYECKOE PEHTTCHOBCKOE H3JIydeHHEe. 3aKOoH Mo3iau. 3aKOHOMEPHOCTH B PEHTTEHOBCKHX
cnektpax. CHekTpanabHble cepuM. TOpPMO3HOE pPEHTTEHOBCKOE u3ayueHue. lIpuHuumel pasnoxeHus
PEHTTEHOBCKOTO H3JlydeHUus B chekTp. CHeKTpoMeTpbl C BOJHOBOM M SHEPreTUYECKON JUCIEPCUEH.
PeHTreHoBckuil MUKpoOaHalu3 ¢ 3JEKTPOHHBIM 30HAOM. METpOJOrn4eckiue XapakTepUCTUKHU (JOKaJIbHOCTD,
npenen OOHapy)KeHHUs, IUarna3oH OIMpeleIsieMblX COJEp)KaHUM, AWana3oH OINpeAeNsieMbIX AJIEMEHTOB).
YCTpOoUCTBO PEHTTEHOBCKOIO MHUKpOaHanu3aropa. [IpuHIUIIBI KOJIMYECTBEHHOTO aHalIn3a. PEeHTreHoBCKUit
MHKpOaHaJIU3 B IPOCBEUMBAIOIIEH 3JIEKTPOHHON MUKpocKonuu. [IpenenbHbie BO3MOKHOCTH.

3.2. DuekTpoHHasi cHekTpockonmusi. OXe CHEKTPOCKONMUS M PEHTTeHO(OTOINEKTPOHHAS
crektpockonus. WH(opmMaTuBHBIE BO3MOXHOCTH. JIOKaabHOCTH OMNpEACTCHUH. ODKCIIEPUMEHTAIbHbIE
0COOEHHOCTH peanu3alnuu MeTofoB. BakyymHubie ycinoBus. [IpuHimnel onpeneneHust GopMbl HaXO0XKICHHUS
3JIEMEHTOB — XMUMHWYECKUN CIBUT. JIOKaJIbHASI 03Ke-CIIEKTPOCKONUS C AJIEKTPOHHBIM 30HAOM. IIpenenbHbie
BO3MO>KHOCTH 3JIEKTPOHHOM CIIEKTPOCKOINH.

3.3. Macc-ciekTpoMeTpHsi BTOPUYHBIX HOHOB. OCHOBHbIE (U3UYECKHE SBJICHHUS TIpU
B3aMMO/ICHICTBUY HOHOB C TBepAbIM TenoM. Karonnoe pacnbuienue. [Ipoueccsl nonnzanuu, K03 GUIUeHTh
OTHOCUTEIIbHOW 3JIEMEHTHOM YYBCTBUTEJIBHOCTH. [IpUHLMIBI EUCTBUSI MacC-CIEKTPOMETPOB, OCHOBHBIE
TUIIBl Macc-CernaparopoB. Macc-CIIeKTpOMETp BTOPUYHBIX MOHOB. OCHOBHBIE 3JIeMEHTHL. TpeOoBaHHs K
BaKyyMHbIM ycioBHsM. [IoHsATHE O pacTipeAenuTeIbHOM (TIOCIONHOM) aHanu3e. JIOKallbHOCTh OIpeIeeHHUS.
[IpuHUOMOBl KOMUYECTBEHHOTO aHanu3a. KamubpoBka mnpubopa mo riyOmHe. MeTrposjoruyeckue
XapaKTEPUCTUKH MACC-CIIEKTPOMETPUN BTOPUYHBIX HOHOB. BpeMsi mposieTHast Macc-CleKTpOMETPHUSL.

3.4. UnTeppepomeTpudyeckne MeTOAbl HM3MepeHHs HaHomepeMmemeHui. [Ipunuun paeicTBus
nazepHoro uHtepdepomerpa. Ilpenenbupie Bo3MokHOCTU UHTEpPepomeTpun. COBMEIICHHbIE YCTAHOBKU —
3IIEKTPOHHBIE M 30HI0BBIE MUKPOCKOIIBI € JIa3epHBIMU UHTEp(EepoMeTpamH.

3.5. udpakuoHHbIe METObI HCCAeT0BAHUI HAHO00bEKTOB. /(M paKIys peHTTEHOBCKHUX JTydei
U 3JIeKTPOHOB. YpaBHeHus Jlays, ypaBHenue Bynbda-bparros. CBsa3p yrioBoi mMUPHHBI TUGPAKIHOHHOTO
MakcUMyMa U pazMepa o0iacTu paccessHus. MaoyrioBoe paccesHue peHTI€HOBCKUX Jy4eil U AJIEeKTPOHOB.
[Ipumenenue it U3MEpEHUs pa3sMePOB HAHOYACTHIL.
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3.6. MeToabl BBISIBJICHHSI KBAaHTOBO-pasMepHbIX 3(¢ekToB. JIIOMHUHECLEHIINS, PAMaHOBCKOE
paccesHue. [IppuMeHeHre XUMUYECKUX 30HI0B.

4. O0beM y4eOHOI TUCHMIIIIMHBI

O0BpeM U CIUIIIINHEI
Bup yueOHoit paboTbl Axan, | Acip.
3E
4. 4.

O0mas TpyA0eMKOCTh JMCIUILIHHbI 6,0 216 162
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 2,67 96 72
B TOM 4HcJe B popMe NPaKTHYECKOi MOAT0TOBKH 0,89 32 24
Jlexnn 1,33 48 36
B TOM 4HcJIie B (hopMe MPAKTUUECKON MOJITOTOBKU - - -
[Tpaktuueckue 3austus (113) 0,45 16 12
B TOM 4HcJie B (hopMe MPAKTUUECKON MOJITOTOBKU - - -
JlaGopatopusie padotsl (JIP) 0,89 32 24
B TOM 4YHCJIe B (popMe MPaKTUUECKOU MOATOTOBKH 0,89 32 24
CamocTosiTesibHasi padora 2,33 84 63
KonTakTHas camocrositenbHas paboTa - -

2,33
CamMOCTOSITETbHOE U3YUYEHUE PA3/IeNIOB TUCIIUIIIIUHBI 84 63
Bua koHTpoJs:
IK3aMeH 1 36 27
KonTakTHas paboTa — mpoMeKyTOYHAsl aTTECTaIHs 1 0,4 0,3
IToaroroBka K 3K3aMeHy. 35,6 26,7
Bua uToroBoro KOHTpoJIs: IK3aMeH

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHBI
«buosornyeckue HAHOCTPYKTYPbD»

1 Heap MMCHUIUIMHBI — O3HAKOMHTD CTYJIEHTOB C OCHOBHBIMH KJIacCaMH OMOJIOTMYECKHX MOJICKYI,
UX CTPOCHHEM U (QYHKUUSAMH, OaTh MOHITHE O CTPOCHHUU M (QYHKUUAX OMOJOIMUECKHMX HAHOCTPYKTYpP B
KUBOM TIpUpOJE HA NPUMEPE DHHEPreTUUECKUX IIPOLECCOB B KIETKE, IPOLECCOB TI'E€HEPUPOBAaHMUS,
BOCIIPHSATHSA U Nepelaui CUTHAJIOB, MEXAHUYECKOI'O IBUKEHHUS.

2 B pesyabTaTe H3y4eHUs1 JUCHHUILUINHBI 00y4Yarouiics Mo nporpaMMe 0akajJlaBpuaTa J0JKeH:

Obnadamye cleayOUMU KOMIIETEHIIMAMU U UHIUKATOPaMH UX JTOCTUKEHU:

ITK-1.1; ITK-3.1

3namo:

- CTpOCHHUE, CBOMCTBA U OMOIOTHYecKre (YHKIIMU OCHOBHBIX KJIaCCOB OMOMOJIEKYI;

- CTpoeHHE U pabOTy HauboJIee BAXKHBIX OMOJIOTHUUECKUX HAHOCTPYKTYD;

- MOJICKYJISIPHBIE MEXaHU3MbI BOCIIPUSTHS, IEpeAayy U pruemMa nH(OpMAIMU B )KUBBIX CHCTEMAaX;

- MOJICKYJISIPHBIE MEXaHU3MBI [TOJIyYEHHsI U XPAaHEHUS SHEPTUH B KUBBIX CUCTEMAX;

- MOJIEKYJISIPHBIE MEXAHU3Mbl MEXaHUYECKOTO IBUKEHUS B )KUBBIX CUCTEMAX;

Ymems:

- BUJICTh NEPCHEKTUBBI BO3MOKHBIX OMOJIOTHYECKUX, MEAULIMHCKUX U SKOJIOTUYECKUX MPHIIOKEHHH
HaHOTEXHOJIOTUH;

— CaMOCTOSITENILHO OPUEHTUPOBATHLCS B JINTEPATYpPE, MOCBSIIMIEHHON MEIUIIMHCKIM U OMOJIOTHYECKIM
IPUIIOKEHNUAM HAHOTEXHOJIOTHH;

- BECTH JUAJIOT ¥ COTPYJHUYECTBO C MPEICTABUTEIIMA MEAULIMHCKUX U OMOJIOTHYECKUX HAYK;

Braoemy:

- HaBBIKAMHU aHaJN3a HAYYHO-TEXHUYECKOH JUTEpaTypbl B 001aCTH CTPOEHUS, CBOMCTB, GYHKUUN U
BO3MOHOT'O IIPUMEHEHUSI HAHOCTPYKTYP OMOJIOTHYECKOTO MPOUCXOXKICHHSL.

- CIIOCOOHOCTBIO HCHOJNB30BaTh HA MPAKTUKE 3HAHUA O CTPOCHUM U (PYHKIMOHUPOBAHUH
OMOJIOrNYECKUX HAHOCTPYKTYP, B TOM YHCJIE IIPU pa3pabOTKe HOBBIX HAHOMATEPUAIIOB.
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3. Kpartkoe coaep:xaHue TUCHMILIIHHBI

Pa3nes 1. OcHOBBI OMOXMMHH, IUTOJOTHH M BUPYCOJIOTHH

1.1. BBeaenmne. COOTBETCTBHE pa3MEPOB HAHOYACTHUI[ M OMOJOTHYECKUX HAHOCTPYKTYp. CBs3b
OMOXMMHUHM U HAaHOTEXHOJOTMH. buomumernka. OObEKTHl HM3ydeHUs OMOXUMHH. buonormueckue 0OBEKTHI
KaK HaHOCTPYKTYpPhl U HAHOMAIIMHBI. DJIEMEHTHBIA COCTaB >KUBBIX OpraHu3MoB. Ocobast poib BOIBI AJIs
YKUBBIX OPraHU3MOB.

1.2. Kaerku u Bupycbl. OCHOBBI KJIETOYHOW Teopuu. [Ipokapuorsl um 3ykapuoThl. CTpOoeHHE,
GYHKIIMM U XapaKTepHbIE pa3Mepbl KIETOUYHbIX CTPYKTyp. CTpoeHue BUpycHbIX yacTtull. Knaccudukanus
BUPYCOB. B3aumoneiicTBue BUPYCOB ¢ KIETKON. JIN30reHHBINM U JIUTUYECKUH ITyTh. BUPYCHI KaKk MPUPOIHBIE
HaHOMAIIINHBI.

Pa3nes 2. OcHOBHBIE KJIacChl O0HOJIOTHYECKUX MOJIEKYJT

2.1. BeakoBble HAHOO00BbEKTbl. AMHHOKHUCIIOTHI: OmpeaeieHue, obOmas Qopmyna, onrtuyeckas
aKTUBHOCTb. buonornyeckue ¢yHkiuu amuHOKHCHOT. CTpyKTypa aMHHOKHUCIOT. He3zameHnMbIe
aMUHOKUCIOTHL. CTpyKTypa u 6uonorudeckue GyHKIUN TENTHIOB.

buonornueckue (QyHKIMHM, XapaKTepHbIE pa3Mepbl MOJEKYNT OelKOB. YpPOBHH OpraHU3alNH
CTpYKTypbl OenkoB. JleHatypamus. HanocTpykTypa KoJulareHOBBIX BOJIOKOH. CTpyKTypa U (QYyHKIHMH
remorao6uHa. CTpykTypa v GyHKIUHA UMMYHOTTIOOYTHHOB.

Omnpenenenue, HOMEHKIaTypa U kiaccudukanus GpepmeHToB. OCOOEHHOCTH NEUCTBHUS (HEPMEHTOB
Kak KaranuzaropoB. CTpoeHHE aKTUBHOIO IIEHTpa (epMEHTOB. MexaHu3M ACUCTBUS (epMEeHTa - TEOpHS
WHAYIUPOBAHHOTO cOOTBETCTBUS. OCHOBBI (EPMEHTATUBHOM KUHETHKHU: BIMSHHME Temmeparypbl, pH,
KOHIIEHTpauuu (QepmeHta u cyOcTtpata. YpaBHeHHe Mmuxasnuca-MeHnTeH. Perymauus axTHBHOCTH
(bepMEHTOB — KOHKYPEHTHOE M HEKOHKYPEHTHOE WHITHOUpOBaHUE, aJUIOCTEpUYecKas peryisuus,
KoBaJIeHTHas Moudukanus. Kackan pepMeHTaTUBHBIX peakIMii Ha MPUMeEpe CBEPThIBAHUS KPOBH.

Kodepmentsl. [Ipumepsr kodhepmenToB. yHKIIMN BUTAMUHOB Kak KodepMeHToB. [[pyrue ¢pyHKInnu
BUTaMUHOB. [IpuMepbl BUTAMUHOB. ABUTAMHUHO3.

2.2. VYraeBoaHble HAHOCTPYKTYpbl. CTpoeHue u Ouosornueckue (YHKIIMU  YTIIEBOJOB.
Monocaxapuasl. CTpyKTypHass M ONTHYECKas H30MEpPUS MOHOCAXApHJOB, JIMHEWHBIE M LUKINYECKHE
dopmel. [lucaxapunbl — caxapo3a U Jiaktosa. [lonucaxapupl: LeUII0NI03a, KpaxMai, INIMKOTeH, UHYIHH,
XUTHUH, THAIypOHOBAs KHcCJI0Ta. HaHOCTpyKTypa KI€TOYHOM CTEHKU PAaCTCHUM.

2.3. Jlunuabl v OuoJiormyeckue MemOpaHbl. buonormdyeckne GyHKIMM W KiIacCHpUKAIISL
munuaoB. JKupuele kucnotel. Tpurmuuepunsl. Bocku. @ocdomununel. CTepouabl, XOJECTEPHUH.
Kaporunonpapi. TeprieHsbl.

HanocTpykTypa Ki1eTouHOW MeMOpaHbl — JUMHUIHBIA OHCION, mepudeprueckue U WHTETpaIbHbIC
Ocenku. DYHKIIMU KIETOYHBIX MeMOpaH. MeMOpaHHBIM TpaHCHOPT: TpocTas U obOyerdeHHas auddysus,
aKTUBHBIA TpaHcmopT. Mexauusm neiictBus Na'/K'-nacoca. Pojb HMOHHBIX KaHAJIOB B MPOBEICHUH
HEPBHOTO UMITYJIbCA.

2.4. HaHocTpyKTypa M (YHKIMHM HYKJEHMHOBBIX KHCJI0T. XMUMHUYECKUH COCTaB HYKJIEHHOBBIX
KHCJIOT, a30TUCTble  ocHoBaHus. YmnakoBka JIHK, HaHoctpyktypa  xpomatuHa. [lpunimn
KOMIUIEMEHTAPHOCTH, BOJOPOJHBIE CBSI3M MEXAY a30TUCTBIMH OCHOBaHUAMHU. HaHocTpykTypa nBOMHOMN
criupanu JJHK.

CBolicTBa T'€HETHYECKOTO KOJa, CTpoeHHe TreHoB. OpraHuszanus TI'e€HETHYECKOro MaTepuana,
CTPYKTYpHBIE T€HBI U PETYIATOPHbIE Y4acTKU. IHTpOHBI U 3K30HBL. MyTanuu u (HakTopbl, X BbI3bIBAIOIIHE.
Penaparus JIHK. IIpumeps! HacneAcTBEHHBIX 3a00JI€BaHUM.

[Tponeccrl mepemaun reHeTudeckoil mHbopmanmu. Perumkamus JIHK, cTtpoenue permkaTHBHON
BuikH. Tpanckpunums, padora PHK-monmumepassl. Ctpoenne tpancnoptHoit PHK. Ctpoenne u pabota
pubocombl. OCHOBHBIE CTa U MpoIiecca TPAHCISAIUY.

Pa3nes 3. MosekynsipHbie MeXaHU3Mbl (PYHKIMOHUPOBAHUSI OMOJOTMYECKHX HAHOCTPYKTYP

3.1. MoJiekyJsipHble MEXaHU3MbI BOCIIPUSITUSA U Nepeaavyn HH(pOPMAIUHN.

HepBHass u rymopanbHas perymsauus opranu3ma. I[lonstue ropmona. OcCOOEHHOCTH JeHCTBHA
TOPMOHOB. MoOJEKyIsIpHBIE MEXaHU3MBI JICHCTBUS TOPMOHOB: MEMOPaHO-OMTOCPEIOBAHHBINA M IIUTO30IbHBII
mexanu3M. Knaccugukamus ropmoHoB. CTpykTypa W OHOJOrMYecKHe (YHKIUH HEKOTOPHIX TOPMOHOB
runodusa u nepudepruyeckux xene3. [ opMoHaIbHBIE HAPYIICHUS.
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HepBHas perymsiuus, crtpoeHue akcoHoB. CTpoeHMe W paboTa HEPBHO-MBIIIEYHOTO CHHAICA,
Heripomenuatopel. Opransl uyBcTB. [loHsiTHe penentopa. CTpoeHHE W MOJEKYJSIPHBIA MEXaHU3M PaOOTHI
3puTenpHoro peuentopa. CTpoeHre 1 MEXaHU3M paboTHI CIIyXOBOT'O perentopa. MoJeKyIsspHbIi MeXaHH3M
BOCTIPUATHS BKyca Ha IPUMEPE CaXxapo3bl.

3.2. Mexanunyeckoe aBuH:keHHe. CTpoeHHe MUKpOTpyOouek. MonekynsipHas CTpyKTypa U paboTa
KJIETOYHBIX pecHUYeK. BpaiarenbHoe ABHKEHUE KTYTUKOB KIETKU («HAaHOMOTOpP»). CTpoeHHe MBIILIEYHON
KJIeTku, MuopuOpusiel. HaHocTpykTypa akThHa M MuO3UMHA. MOJEKYJISpHbIE MEXaHU3MbI MBIIICYHOTO
COKpAIIEHUS.

3.3. MoJiekyasipHble MeXaHM3MbI NpeBpallleHUsi JHePrMd U BellecTBA B KMBBIX CHCTEMaXx.
[Tonarue metabonusma, karabonusm U aHaOonu3M. Llentpansheie mytn oomena. KitoueBble MeTaboInThI —
nupyBat u anetTuaKoA. Makposprudueckrue MOJIEeKYJIbl.

AdpobHOe M aHa’poOHOE OKHUCIIeHHE YrieBonoB. ['nmukonus, ero craguu. [lupyBaTruaporeHasHast
peakmus. [{ukn Kpe6ca. O0muii MaTepuaabHbIN U SHEPTETHUYECKUI OalaHC a3pOOHOTO OKUCIICHHUS TITFOKO3HI.

CtpoeHre u posib MUTOXOHAPUN. MeXaHU3M OKUCIUTENHHOro (POoChOpHUINPOBAHUS, CONPSIKCHHUE
MPOLIECCOB OKHCIeHUs U hochopuarpoBaHus, posib MeMOpaHbl. MoJeKynsapHas opraHu3aius AbIXaTeIbHOM
LENH.

doTocuHTE3, CBETOBas W TEMHOBAas CTaauu. MaTepualbHBIA W JHEPreTUYecKuii OajaHC
¢orocunTeza. CTpoeHHE XJIOPOIUIACTOB, CTPYKTypa Xjopoduiia. MexaHU3M CBETOBOM  CTaguH
doTtocunTe3a. TemHoBas ctaaus hoTocuHTE3a, MK KanbBuHa.

3.4. [locTuxeHusi W TepPCHeKTHBBI Pa3BUTHS HaHOOMOTexHOJoruM. HaHoOMOTEXHOMOTHS.
Bo3moskHble OHoNOrnyeckue 1 MEAUIUHCKHIE MPUIIOKEHNS HAaHOTEXHOJIOTUU M HAHOMAaTEpHAJIOB.

— O0beM y4yeOHOM I CIUIINHbI

O0beM TMCUMTLTHHBI
Buna yueOHo# padoThI Axax, | Actp.
3E
4. 4.
O01mas TPy10eMKOCTh TUCHHUILIHHBI 5,0 144 108
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 1,78 64 48
B TOM 4HcJIe B GopMe NPAKTHYECKOH NMOATOTOBKH 0,11 4 3
Jlexmun 0,89 32 24
B TOM 4HcClIie B (hOpMe MPAKTUIECKON TOJITOTOBKU - - -
[Tpaktrueckue 3anstus (113) 0,89 32 24
B TOM 4HcCIe B popMe MPAKTHYECKON OTOTOBKU 0,11 4 3
Jlaboparopusie padots (JIP) - - -
B TOM 4HcCJIie B (hOpMe MPAKTUIECKON TOITOTOBKU - - -
CamocTosiTesbHasi padora 3,22 116 87
KonrtakTHas camocrosTenbHas pabora 322 0,4 0,3
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCIUIIIMHBI ' 115,6 | 86,7
Bua konTpoJis: 3a4deT ¢ OLEHKOM

AHHOTaNuA padoyell MPOrpaMMbl JUCHHUIJIMHBI
«KoMno3uIMOHHBIE MATEPHATbD)

1 Heap AUCHMIVIMHBI — O3HAKOMUTH CTYIEHTOB C OCHOBHBIMHU THUIAMH COBPEMEHHBIX
KOMIIO3UIIMOHHBIX MaTepHUaoB, UX (U3UKO-XMMHYECKHMHU CBOMCTBAMHM M METOJAMHU IOJYYEHHUS, MTOKA3ATh
MEPCICKTUBHLIC HAITPABJICHHUA Pa3BUTUSA KOMIIO3UIITUMOHHBIX MaTCPUAJIOB.

2 B pe3yabTaTe u3yuyeHHs JUCUMILIMHBI 00y4alOIIMICA 10 MporpaMmMe 0aKaJaBpuaTa J0JIKeH:
Obnadamye ClenyrOMUMA KOMIETSHIMSIMI U UHIUKATOPAMU UX JOCTUKCHHUS:

VK-1.2; VK-1.3; VK-1.5; IIK-3.1; I[IK-3.2; IIK-3.3

3namo:

- OCHOBHBIC THUIIbI KOMITO3UIIUOHHLIX MaTCPHUAJIOB;

- q)HSI/IKO-XI/IMI/I‘IeCKI/IG OCHOBBI CO3JaHN KOMITO3UITMOHHBIX MAaTCPUAJIOB,
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- OCHOBHBIC XApPAaKTCPUCTUKU H CBOMCTBA KOMITO3UITUOHHBIX MAaTCpHUaJIOB PA3JIMIHOTO

Ha3HAUYCHHS;
Ymemn:
- BBIOMpATh KOMITO3UIIMOHHBIC MaTepUabl A1 KOHKPETHBIX IIETeH;
Brnaoemw:
- HABBIKAMU aHaJIN3a HAYYHO-TEXHUYECKOU JINTEPATYphl B 0071aCTH KOMIO3UIIMOHHBIX
MaTepHaJioB;

- METOAaMHU Hpe,Z[CTaBJIeHI/IH .HI/ITepaTypHBIX nu 3KCH€pI/IMeHTaJII>HBIX CBC,Z[GHI/Iﬁ (0]

CBOWCTBAaX, METOJaX MOJyYeHHsI M 001aCTAX MPUMEHEHUSI HAHOMATEPUAJIOB U HAHOCTPYKTYpP B BHJIE

pedepaToB, 0OTUETOB, TOKJIAIOB U TTPE3CHTAIIAM.

3. Kparkoe comepxkanue Q1 CHUNTHHBI

Pa3znes 1. OcCHOBBI KOMIIO3MIIMOHHBIX MATEPHAJIOB

BBenenue, OCHOBHbIE oOmpedeeHUsl, KpaTKasi XapaKTePUCTHKAa  KOMIO3MUIMOHHBIX
MaTtepuaioB. OCHOBHBIC OmpeiesicHUs. THIIBI CBSA3H Ha rpaHulle pa3zaena ¢a3. L{ean co3gaHus KOMIIO3UTOB.
HcTtopust KOMIO3MLIMOHHBIX MaTepHuaioB. Kiaccupukaius KOMIIO3UIIMOHHBIX MaTepHANIOB 10 MaTepuaiy
KOMITO3HIINH, TUITY apMaTypbl €€ OPHEHTAINH, CIIOCO0Y MOTYyUYEeHHs] KOMIIO3UITUN B U3JICTIUNA U3 HUX. THIIbI
CprKTyp KOMIIO3HUTOB. I[OCTOI/IHCTBa 1N HEAOCTATKHU KOMITO3UIITMOHHBIX MaTepI/Ia.HOB.

JucnepcHO-ynmpoYyHeHHbIe KOMIIO3MIMOHHBbIe MaTepuaiabl. Kiaccudukanus KOMITO3UIIMOHHBIX
MaTepUasoB IO CTPYKTypHOMY Npu3HaKy. OCHOBHBIE I'PYNIbI AUCIEPCHO-YIPOYHEHHBIX KOMIIO3UIIMOHHBIX
MaTepHuayioB. TEeXHOJIOTHS MOJYyYCHUsI TUCTIEPCHO-YITPOYHEHHBIX KOMITO3UIIMOHHBIX MaTEPUAJIOB.

BoJsiokHHMCTBIE M CJIOMCTBIE KOMIO3HMIMOHHbIE MaTepuajbl. BOJIOKHUCTbIE KOMIIO3UI[MOHHBIC
Matepuanbl, ux kiaccudukanus. OCHOBBI TOPMOKECHHSI PAa3PYHICHUS BOJOKHHUCTBIX KOMITO3UIIMOHHBIX
MaTepI/IaJIOB. MGTOI[BI nonyqumI BOJIOKOH W HUTCBUIAHBIX KpI/ICTaJIJIOB. Knaccn(bnxaum{ HUTCBUIHBIX
KpuctauioB mo pasmepaMm. Co3maHue TOKPHITHS Ha TOBEPXHOCTH W OPUEHTHPOBAHUE HUTEBUJIHBIX
KpucTtayioB. CloMCTbIE KOMIIO3UIIMOHHBIE MaTepHuaibl. PU3NUYECKUE OCHOBBI TOPMOXKEHUSI pa3pyllIEeHUs B
CJIOUCTBIX KOMITO3UIIMOHHBIX MaTepualiaX, OCHOBHbIE MeXaHU3MbI. [lomydeHne cIouCThIX KOMITO3UIIMOHHBIX
MaTepHUaoB.

KoMmmno3uumonHbie MaTepuabl HA MeTALUINYeCKOil ocHOBe. VicTopusi MeTaimioBeieHns MeTalibl,
nux CTpOCHI/Ie, KpI/ICTaJIJII/I?)aI_[I/IH. Tunwr KpI/ICTa.H.HI/I‘-IGCKI/IX pGI_HeTOK. KOMHO?)I/II_II/IOHHBIG MaTepI/Ia.HBI C
METaJUIMYEeCKOW MaTpullel, Kiaccuukanus, NpUMEeHEHHe. MeToAbl TMONYyYeHUsS METaUIOKOMIIO3UTOB.
BO.HOKHI/ICTBIG MECTAJNIMYCCKUEC KOMITIO3UIIMOHHBIC MaTepI/IaJIBI, nux XapaKTepI/ICTI/IKa, CBOﬁCTBa U MCTOAbI
noydeHusi. OOJacTH TPUMEHEHUS BOJOKHUCTBIX METAUIMYECKHX KOMITO3MIIMOHHBIX MaTepHasoB.
CBOﬁCTBa U MCTOIbI nonyqumI IICEBAOCIIJIaBOB HA OCHOBEC JKCJIC3a. 9BT€KTI/I‘ICCKH€ KOMITO3UIIMOHHEBIC
MaTepuaibl. JMCTIEpCHO-yIPOYHEHHBIE KOMIIO3UIIMOHHBIE MaTepHalIbl HA OCHOBE AIFOMUHUS (CIICYCHHBIC
QIIOMUHUEBBIE TTOPOUIKH). JlMCIIepCHO-YIPOYHEHHbIE KOMITO3UIIMOHHBIE MaTepHUaibl HA OCHOBE OepuILIus,
MarHus, HUKesa, KooaabTa.

Paznen 2. Tunbl KOMIO3MIMOHHBIX MATEPHAJIOB M 00JIACTH UX PUMEHEHUS

Kepamuyeckne koMmo3uinuoHHble MaTepuajbl. Krnaccudukamus u TpUMEHEHHE KEpPaMHUKH.
TyromiaBkue coeguHEHHs MEPEXOTHBIX MeTayioB. Knaccugpukanus mo XxuMuueckoMy coctaBy. OKCHIIBI
ATIOMUHHMS, IUPKOHUS, ABOMHBIC COCAMHEHHUS M TBEPJbI PACTBOPHI B CHUCTEMax. TpOiHBIC COCTMHEHUSI.
ECCKI/ICJIOTHBIC TYTOHJIaBKI/Ie COCIUHCHUA. CI/IaJIOHBI. TCXHOJIOFI/ISI HOHy‘IGHI/IH KepaMI/I‘-IeCKI/IX MaTepI/Ia.HOB.
[Ipormecchl TONydeHUsT TOHKOAMCIEPCHBIX MOPOMIKOB. [Iporecchl mosydeHHs BOJIOKOH W HUTEBUJIHBIX
KPUCTAJIOB.

Yraepoa-yriiepoanble KOMIO3UIMOHHbIE MaTepHabl. AJUIOTPOIHBIE MOAU(MUKAIIUU YTIIEpPOIa.
Knaccudukanust yriaepoansix MarepuaioB. OCOOCHHOCTH, apMHPYIOIIUE KapKaChl YTIEPOA-YTIEPOIHBIX
KOMITO3MITMOHHBIX MaTeprasioB. CBOWCTBA, CMa4MBAa€MOCTh VYIJICPOJHBIX MaTEPHAIOB. TEXHOJOTH
MOJIy4EHUSI  YIVIEPOA-YIVIEPOAHBIX KOMIIO3ULMOHHBIX MaTepHAIOB. Marpuusl  yriiepoa-yriepoIHbIX
KOMITO3MITMOHHBIX MaTepHasioB. TpeOoBaHMs K TOKPBITHAM YIJIEPOA-YIJIEPOAHBIX KOMITO3UIIMOHHBIX
MaTepuayoB. TpemMHOCTONKOCTS. [IpuMeHeHne yriepoa-yriaepogHbIX KOMIIO3UIMOHHBIX MaTEPUAJIOB.

IotumMepHble KOMNO3UIMOHHBIE MaTepuadabl. HamogHuUTENM KOMMO3UIIMOHHBIX MaTEPHAJIOB.
HaHO.HHI/ITe.HI/I JI1  HAHOKOMITIO3HUTOB. Knaccmbnxaunﬂ HOJII/IMepHBIX KOMITO3UIIMOHHBIC MaTepI/Ia.HOB.
MexaHu3M B3aWMOJICHCTBUS KOMIIOHEHTOB IOJIMMEPHBIX KOMIIO3UIITMOHHBIX MaTepuayioB. Kpurtnueckas
JUITMHA BOJIOKOH. ' MOpUAHbIE U IrpaMeHTHBIC ApPMUPOBAHHBIE TUIACTHKH C PEryJIMPYEMBIMU MEXaHUUECKUMHU
CBOMCTBaMH. MaTpuIlbl MOJUMEPHBIX KOMIIO3UIIMOHHBIX MatepuaaoB. Cmonbl. Tkl HEHACHIIIEHHBIX
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nonudUPHBIX cMOI. [lomydeHne MONMMEpPHBIX KOMIIO3UTOB. [lomMMepHbIE HaHOKOMIIO3WTHI HAa OCHOBE
opraHornuH. OrHeCTOMKHE TOJIMMEpPHbIE HAHOKOMIIO3UTHL. MeTOoAbl MOBBILIEHUS OTHECTOMKOCTH.
Hanomeramibl kak aHTUnIMpeHbl. KoMno3uTel Ha OCHOBE HAHOBOJIOKOH.

Hanoxomnosutbl. [lonstue tepmuHa «HaHokoMno3uT». Kilaccupukanuss HaHOKOMIIO3UTOB.
CoBpeMEHHBI PBIHOK HAHOKOMIIO3UTOB. Buabl KepaMHYeCKMX KOMIIO3UTOB, HX cocTaB. KepMmersl.
Kepamuueckre HaHOKOMITO3HMTHI, WX BUIbI. [IpuMmeHeHne HaHokoMIio3uToB. Hanomokpeitusi. ['uOpuaHbie
OpraHo-HeopraHn4deckue KoMmo3uThl. Camooummiaronuiicss 0etoH. HamonHuTenu aiisi HAHOKOMIIO3UTOB
(yrnepoansie HaHOTPYOKH). KoMIo3uTel Ha OCHOBE HAaHOBOJIOKOH. OOJacTH MPUMEHEHHUS HAHOBOJIOKOH.
[TonryyeHne MOIMMEpPHBIX HAHOKOMIIO3UTOB. CIOMCTBIE CHUJIMKAaThl — TJIMHUCTbIE  MHHEpAJIbI.
«HTEeNNeKTyanbHbIe» MOJUMEpPHbIE KOMMO3UTHI. llokapHas OMacHOCTh MOJUMEPOB. MeXaHU3MBI
CHIDKEHUSI TOPIOYECTH IOJIMMEpPHBIX MarepuanoB. [Ipous3BoAcTBO 3ameyuTeneil ropeHus. OrHecTonkue
CBOMCTBAa HAHOKOMITO3UTOB HA OCHOBE CIIOMCTBIX COEMHEHH.

4. O0beM y4eOHOI JUCHUNJIMHBI

O0BpeM TUCIUIIINHEI

Bup yueOHoii padoTnbl

3E Axkan. | Actp.

4. q.
OO0masi TPy10€eMKOCTh 1M CHUTTHHBI 3,0 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 0,89 32 24
B TOM 4HcJIe B (popMe NPAKTHYECKOH MOATOTOBKHU - - -
Jlexuun 0,45 16 12
B TOM 4HcJIie B (hopMe MPAKTUUECKON MOJITOTOBKU - - -
[Ipaktrueckue 3austus (113) 0,45 16 12

B TOM 4HcJI€e B pOpME MPAKTHIECKOH MOTOTOBKH - - -
JlaGopatopusie padotsl (JIP) - - -
B TOM 4HcJIe B pOpME MPAKTHIECKOH MOTOTOBKH -
CamocrosiTesbHasi padoTa 2,11 76 57

KonTtakTHas camocrosiTenbHas pabota 211 0,4 0,3
CamMOCTOSITETbHOE U3YUYEHUE PA3/I€NIOB TUCIIUIIIIUHBI ’ 75,6 56,7
Buja koHTpOJIA: 3ader ¢ oeHKOM

5.3 IucuunianHbl 4acTu, GopMHUPyeMOil YHACTHUKAMHU 00pa30BaTeIbHbIX OTHOIIEHUH (AU CHUNINHbBI
10 BBIOOpPY)

AHHOTaUA padoyell MPOrpaMMbl JUCHUIJIMHBI
«O01mIasg xXuMH4YecKas TEXHOJOT U

1. Heap aucHMIUIMHBI — QOopMHUpOBaHWE  3HAHMW B 0O0JacTH  pealu3alid  XUMHUKO-
TEXHOJIOTUYECKHUX IPOIECCOB C YYE€TOM (U3UKO-XUMHUYECKHX OCOOCHHOCTEH MPOTEKAOIINX PEaKIui,
BBIOOpAa ONTHUMAJBHBIX YCIOBHM pEaIM3yeMbIX TIPOIECCOB, BBIOOpa A(M(EKTUBHBIX PEAKTOPOB,
NPUOOPETEHUS] HABBLIKOB B COCTABIICHUU MaTEpUATbHBIX M TEIUIOBBIX OAlaHCOB, B pacyeTe MPOIECCOB U
pEaKkTOpoB HAa OCHOBE MaTeMAaTUYECKOTO MOJEIMPOBAHUS, MOJMYy4YeHHs 3HaHUM B oOjactu pa3pabOTKH
sHeprocOeperaromux XUMUKo-TexHosmorndeckux cucteM (XTC), 0€30TXOMHBIX H MAJTOOTXOMHBIX
TEXHOJIOTHIl Ha IpUMepe COBPEMEHHBIX MPOU3BOICTB.

2. B pe3yabTraTe u3ydyeHUus QJUCHHUILUIHHBI 00yYAIOIIUICA T0JIKEH:

Obnadams CIETYIONTUMA KOMITETCHIIMSMHA U UHIAMKATOPAMH MX JOCTHKCHHUS
VK-2.3, IIK-4.1, IIK-4.2, IIK-4.3.
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3nameo:

— OCHOBBI TEOPUU XUMHUYECKUX MPOIIECCOB M PEAKTOPOB;

— METOJOJIOTHIO UCCIIEIOBAHMS B3aUMOJICHCTBUSI XUMUYECKUX IMPEBPALICHUI U SBICHUI MepeHoca
Ha BCEX MACIITa0HBIX YPOBHSIX;

— METOAMKY BBIOOpa peakTopa U pacyéra mporecca B HeM;

— OCHOBHBIC PEAKIIMOHHBIE MPOIIECCHI U PEAKTOPBI XUMUYECKON U OMOTEXHOIIOTHH;

— OCHOBHBIE MPUHIUIIBI OPraHU3AIMH XUMHUYECKOTO MPOU3BOJICTBA, €T0 UEPAPXUUYECKYIO CTPYKTYPY,
METO/IbI OTICHKH (D (PEKTUBHOCTH MTPOU3BOICTBA;

— OCHOBHBIC XMMHYECKHE TTPOU3BOJICTBA.

Ymemy:

— paccuMTaTh OCHOBHBIC XapaKTEPUCTUKHA XHMHUECKOTO TPOIIECcca;

— BBIOpATh pallOHATIbHYIO CXeMY IPOU3BOJICTBA 33JaHHOTO IPOAYKTA;

— OLICHUTh TEXHOJOTMUYECKYIO A(PPEKTUBHOCTH MMPOU3BOCTBA;

— BBIOpaTh 3(OPEKTUBHBIN TUIT PEAKTOPA;

— MPOBECTH pacyueT TEXHOJIOTHYECKUX MapaMeTPOB AJIs 33JaHHOTO MPOIIeCcCa;

— OIpeeTUTh MapaMeTpbl HAUTYYIIeH OpraHU3aluy MPoIecca B XUMUUYECKOM PEaKTOpeE.

Braoemey:

— MeTo/IaMH aHain3a 3PGHEKTUBHOCTH pabOThl XUMUYCCKUX TTPOU3BOJICTB;

— METOJaMH pacyueTa M aHallu3a MPOIECCOB B XUMUYECKUX PEaKTOpax, OMpeaeTIcHUS
TEXHOJIOTUYECKHX MOKa3aTesel;

— METOJaMH BBIOOpA XUMUYECKUX PEAKTOPOB.

3. Kparkoe comepxxanue QM CUUILITAHBI:

Pazgen 1. Xumunuyeckasi TeXHOJIOTHS M1 XUMHYECKOE NTPOU3BOJCTBO.

1.1. OcHOBHbBIE onpe/ae/IeHUs U NOJI0KEHHS.

Xumudeckass TexHOJNOTHS. OOBEKT XMMHYECKOW TEXHOJOTHH. MEXKOTpacieBOol XapakTep
XAMHYECKOW TEXHOJOrMU. Pa3BuTMe XHMMHYECKMX NPOU3BOJACTB M XUMHUYECKOM TEXHOJOTHH. Mecto
XUMHUYECKON TEXHOJIOTMH B MPOMBIIIJIEHHON cepe U METOIOB XMMHUUYECKOI TEXHOJOTUU B HEXUMUYECKUX
OTpacisix MPOMBIIUIEHHOCTU. CUCTEMHBIM aHANIN3 CIIOKHBIX CXEM U B3aUMOJIEUCTBHUI 3JIEMEHTOB CXEMBbI —
MOHATUE W cojaepxkaHue Merona. Pu3nyeckoe M MaTEMaTUYECKOE MOJEIMPOBAHUE, OINPEIACICHUE U
OCHOBHBIC TOHSTHUS, UX MECTO B HHXEHEPHO-XMMHYECKUX HCCIECIOBAaHUSX M pa3zpaboTkax. Mecto u
3HaYeHHE HATYPHOTO U BBIYMCIUTENBHOTO 3KcnepuMenTa. Coznepikanue u 3a7iauu yueOHOro Kypcea.

1.2. XuMn4eckoe npou3BOACTBO.

[TonsiTHe 0 XUMHYECKOM MPOM3BOACTBE. MHOrOQYHKIIMOHAIBHOCTE XUMHUYECKOTO MPOU3BOJICTBA.
OO0mas CTpykTypa XUMHUYECKOrO0 MPOU3BOACTBA. OCHOBHBIE IMOACHCTEMBI XMMHYECKOTO MPOU3BOJICTBA.
OCHOBHBIE TEXHOJIOTHYECKHE KOMIIOHEHTBI XMMUYECKOT0 TIPONU3BO/ICTBA.

KauecTBeHHBIE M KOJIMYECTBEHHBIE MOKA3aTeIM XUMUYECKOIO MPOU3BOJACTBA: TEXHOJIOTUYECKHUE,
SKOHOMHUYECKHE, IKCIUTyaTallMOHHbIE, COLIUAJIbHBIE.

1.3. CbipbeBble pecypcehl, BO/Ia M FJHEPIrUs B XUMHU4€CKOM MPOU3BOICTBE.

Krnaccudukanus ChIpbeBBIX PECYpPCOB IO Ppa3IUYHBIM MpHU3HAKaM — (a30BOMY COCTOSHHIO,
MPOUCXOXKICHUIO, UCTOYHUKAM. MUHEpanbHOE ChIpbe (PyAbl U TOJIE3HBIE HCKOMAEMBIE), OpPraHUYEeCKOe
IPUPOJIHOE ChIphe (TOPIOYHME HCKOMAaeMble), PACTUTENbHOE U >KUBOTHOE ChIphE, BTOPUYHOE CHIPbE — HUX
UCIIOJIb30BaHUE M MyTH rnepepaboTku. OCHOBHBIE CIIOCOOBI MEPBUYHOI 00pabOTKU CHIpbs (0obOorarieHue,
OUYHMCTKA, MOATOTOBKA K TPAaHCIOPTUPOBKE U rnepepaborke). [loHsATHE, CYIIHOCTh U MPUMEPHI YIIyOJIeHUs
UCIIOJIb30BAHUS CHIPhS, KOMOWHUPOBAHUS MTPOU3BOJICTB U KOMILIEKCHOM MepepadOTKH CHIPbSI.

3HaueHue U UCMOJIb30BaHUE BOAbI B XUMUUECKHUX MPOU3BOACTBaxX. Mcrounuku Boabl. TpeGoBaHUs K
TEXHOJIOTUYECKON U ObITOBOM Bojie. [IpoMBINIIEHHAS TOATOTOBKA BOJBI U METOJIBI €€ OUYHUCTKU OT MPUMECEH.
OcHOBHBIE METOJIbI KOHTPOJII KadyecTBa BOJbl. ODKOHOMHS BOJONOTPEOJ]ICHHS B IPOU3BOICTBE.
Bo10060poTHBIE CUCTEMBI.

Bunel u HMCTOYHHMKHM HHEPrUM B XHWMHUYECKOM NPOMBIIUIEHHOCTH. MaciTtabbl noTpebieHus u
CrocoObl YMEHBIIICHHS dHepreTuueckux 3arpar. CyIIHOCTh W TPUMEPHl pEreHepanuu U peKylepauu
SHEPIUH. DHEPrOTEXHOJIOTUYECKHUE CUCTEMBI. BTOPHYHBIE SHEPTreTUYECKHUE PECYPCHI.

Pa3nen 2. TeopeTnueckne 0CHOBbI XUMHYECKHX MPOLECCOB U PEAKTOPOB.
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2.1. OcHOBHBIE ONIpe/ieIeHUs U MOJI0KEHUS.

OU3NKO-XUMUYECKUE 3aKOHOMEPHOCTH XHUMHUYECKMX MpPEBpPAlleHHH — CTEeXHOMETpPUYECKHeE,
TepMOJIMHAMHUYECKHE, KUHeTH4YecKue. [loka3aTenu XMMHUYECKOTO TpPEBpaIleHUsI — CTENEeHb MPEeBpAICHHS,
BBIXOJ] MMPOYKTa, MHTErpalibHas U nuddepeHIanbias ceJIeKTUBHOCTH, CKOPOCTH PEAKIMH U TPEBpaIICHUS
pEareHToB.

2.2. XuMHU4YeCcKHe Mpouecchl.

Omnpenenenne. Knaccudukaus XUMUYECKUX MPOLIECCOB MO PA3IMYHBIM MPHU3HAKAM — XUMHYECKUM
(B XMMHYECKOM peakIuu, TePMOAMHAMHUYECKHE XapaKTEpUCTUKU, CXeMma IMpeBpaleHuii) u (a3oBbIM
(4nco u arperaTHoe COCTOSTHUE (a3).

I'oMmorenHsbIi XuMuueckuil npouecc. OnpeneneHue U npuMepsl. BinsHue XUMHYECKUX MPU3HAKOB U
yCIIOBUHM MpOTEKaHUs Mpoliecca Ha ero nokaszarenu. CrocoObl MHTEHCU(PUKAIUH.

[TonsTHE ONTUMANBHBIX TeMIeparyp. ONTUMANBHBIE TEMIIEPATYPBI 1JIE 0OPATUMBIX U HEOOPATUMBIX K30- U
SHJIOTEPMHUUYECKUX PEAKIIUH.

I'ereporeHHsblii (HEKaTaIUTUYECKU) XuMudeckuil npouecc. Onpenenenue u npumepsl. CTpykTypa
mpoiiecca M ero cocrapisroniue (craaun). Habmomaemas CKOpocTh XUMHYECKOTO TipeBpaiieHus. Oomactu
(peXMMBI) MPOTEKAHUS MPOIIecca, IUMUTUPYIOIAS CTa IS

I'eTeporennslii XuMudeckui mporecc "ra3 (KuAkocTh) - TBepaoe". OOOCHOBaHME, TOCTPOCHUE U
aHAJIM3 MaTeMaTUYeCKOW MOAeNu Mg peakiuid TopeHus (Monmenb '"cxumaromascs cdepa") u
TONMOXUMHYECKOW (Monensb "c HeB3auMozeicTByromuM siapom"). Habmromaemas cKOpocTh MpeBpalieHus,
BpeMsl PEBPAILICHUS U ITyTH MHTCHCU(DUKAIIUY 7Sl pa3TUIHBIX 00JIacTel MPOTEeKaHusI mpoiiecca.

I'eTeporenHslii XUMUYECKU mporiecc "ra3 (KUAKOCTH) - KUAKOCTH". OOOCHOBaHME, TIOCTPOCHUE U
aHaJIM3 MaTeMaTudeckoil mojenu. Habmomaemass CKOPOCTh IPEBPAIICHHS U 00JIACTH TPOTEKAHUS MpoIecca.
[Tyt nHTEHCU UKW AJIS1 PA3IMYHBIX PEKUMOB ITpoliecca.

Karanutuueckuii npouecc. Onpenenenue, KiaccupUKaIys, MpUMepsl. | eTeporeHHblil KaTtaan3 Ha
TBepAOM Karanuzatope. OO0CHOBaHME, TIOCTPOCHHUE U aHAJIN3 MaTeMaTHUYECKONH MOJIETH Ha KaTAIUTUYECKOM
MOBEPXHOCTH M B TOPUCTOM 3€pHE Karanu3atopa. HalOmromaemas CKOpOCTh MpeBpailieHUss u objacTu
nporekanus mpouecca. CTeneHb HCMOJb30BaHUSA BHYTpeHHeHl mnoBepxHOCTH. [lytu wuHTeHcubukanuu
KaTaJTUTHYECKUX TPOIIECCOB.

2.3. XuMu4ecKue peakTopbl.

OmnpeneneHre W Ha3HAYCHHE XMMUYECKOTO peakTopa. PeakTopbl B XMMHUECKUX U HEXUMHUYECKUX
oTpacifax MpombliuieHHOCTH. (OO030p TUNOB XHMHUYECKHUX PEaKTOPOB, HUX CTPYKTYpPHBIE 3IIEMEHTHI
(peakuoHHas 30HA, YCTPONCTBA BBOJA M BBIBOJA, CMEIICHUS, Pa3/ICICHHUS W PACHPENCICHHs MOTOKOB,
TEMI000MEHHbIE 3JIEMEHTHI), OCHOBHBIE MPOLIECCHI U SBJICHUS B HUX.

CucremaTu3aiys MporeccoB B XMMHUYECKOM PEaKTOpe MO MacmTady UX MPOTEKAHWS: XMMHYECKas

peakuus, XUMHUYECKUH MPOIeCC B AJIEMEHTApHOM OOBbEMe, MPOLECChl B PEAKIMOHHOM 3JIEMEHTE U B
peakTope B ILIEJIOM, WX B3aUMOCBSI3b M HepapXuieckas CTPYKTypa MaTeMaTHUYeCKONW MOJENH mpoliecca B
peakrope. [IpuMepsl Tpo1eccCOB B pa3IUYHBIX BUJIaX XUMUYECKHX PEAKTOPOB.
Knaccudukanusi mpoueccoB B peakTopax MO pa3IuYHBIM NpH3HAKaM - BHJ XUMHYECKOIro IMpolecca,
OpraHM3alys IMOTOKOB PEareHTOB (CXeMma JBUKEHHS PEreHTOB 4Yepe3 pPEeaKkTop, CTPYKTypa MOTOKOB B
pPEaKIMOHHONW 30HE), OpraHW3aIMs TEIUIOBBIX TIOTOKOB (TEIUIOBOM peXHM, CXeMma TelIooOMeHa),
CTallMIOHAPHOCTH MpoIiecca.

O6ocHOBaHME ¥ TOCTPOCHNUE MaTEMaTHYECKOH MOJIENH Mpoliecca B peakTopax pPa3IMyHOro THITA KaK
CUCTEMBbl ypaBHEHHIl MaTepHabHOTO M TEIUIOBOrO OalaHCOB Ha OCHOBE MAHHBIX O CTPYKTYpe IOTOKa,
XUMHUYECKHX TMPEBpAlCHUSAX, SBICHUSX IEpeHOca TeIula M BemecTBA W WX B3aUMOJICHCTBUMU.
CucremaTtu3zanus u Kiaccuukaius MaTeMaTH4ecKUX MO/IeJIell MPOIIeCCOB B PEaKTOpax.

N3oTepMuueckne TpoIecchl B XMMHYECKOM peakTope. BiusHue CTPYKTyphl MOTOKa (MAealbHOE
CMEIlIEHHE M BBITECHEHHE), CTAllMOHAPHOCTH Ipolecca (MPOTOYHBIM U NEpUOAMYECKUI), MMapaMeTpoB U
YCIIOBUH TMPOTEKaHWs Ipoliecca (TeMIeparypa, KOHIICHTpAIus, TaBJICHHE, O00bEM pPEAKIMOHHON 30HHI,
BpeMsI), BUIa XUMHUYECKON peakiuu (IIpocTasi U CII0KHas1, 0OpatuMasi 1 HeoOpaTuMasi) U €€ mapaMeTpoB Ha
npo(UIN KOHIIEHTPAIMA U TOKa3aTelld Mpolecca B peakTope (CTeneHb MPEeBpaIIeHUs], BBIXOA MPOIYKTa,
CEJIEKTHUBHOCTh Tmporecca). OcHOBBI pacuera mpouecca B peakrope. ComocrtaBieHue 3(pPeKTUBHOCTH
MPOIIECCOB B PEAKTOPAX, OMUCHIBAEMBIX MOJICISIMU HI€ATHHOTO CMEIICHUS U BHITECHEHUSI.

Heuzorepmuueckue mnporecchl B XUMHUYECKHX peakTopax. OpraHusanus TEIJIOBBIX IOTOKOB H
peKHMOB B XHMHYECKHX peakTopax. PacmpeneneHue TtemrepaTrypbl, KOHICHTpAlMi © CTENEHHU
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MPEBpaICHUs] B PEAKTOPE B PEXKUMaX HICATHHOTO CMEIICHUS W BBITECHEHHS, aauabaTUYecKOM H C
teruiooOMeHoM.  CBsi3p  TemmepaTypbl M CTENEHH TMpeBpalleHuss B aguabaTUdeckoM Ipolecce.
CormocraBineHue ¢ HU30TEPMUUYECKUM PEXKUMOM. YUHCIO U YCTOMYMBOCTH CTAIlMOHAPHBIX PEXKUMOB B
peakTopax H1ealbHOIO CMEIIECHUS.

2.4. IIpoMbILICHHBIE XMMHYECKHE PEAKTOPHI.

Ha KoHKpeTHBIX mpuMepax NpPeIMETHO pacCMAaTPUBAIOTCS MPOMBIILICHHBIE PEAKTOPhl IS
MPOBEJCHUSI TOMOIEHHBIX, TETEPOTr€HHbIX U KATAIUTUYECKHX MPOLECCOB — THUIIBI PEaKTOPOB,
KOHCTPYKTUBHBIE XapaKTEPUCTUKU U OCOOEHHOCTH PeKKUMa, 001aCTH UCIIOJIb30BaHUS.

Paznen 3. Xumnueckoe mpou3BOACTBO, KAK XMMHUKO-TEXHOJIOTHYECKAsl cCUCTeMa.

3.1. CTpykTypa M onucaHne XMMUKO-TeXHOJIOTHYeCKO CHCTEMBI.

XHWMHYECKOE MPOU3BOJICTBO KaKk XUMHUKO-TexHoyorndeckas cucrtema (XTC). Ilonarue cuctemsl u
XTC. CocraB XTC: ameMeHTHI, cBsI3H, moacucTeMbl. JneMeHThl X TC, kmaccudukays mo BUIy IpOIECCOB
1 HasHadyeHHUio. TexHosormueckue cBszu 3meMeHToB XTC (mortoku). [locnemoBarenpHas, mapasuieibHas,
pa3BeTBIIEHHAs, MOCIEI0BATENILHO-00BOIHAS (Oaiinac), oOpaTHas (pelUKI) TEXHOJOTHYECKHe CBs3U. WX
CXEMBbI 1 Ha3HauEHUeE.

Omnucanue XTC. Buabt moneneit XTC - onucarensHble U rpadudeckue. OnucaTelbHble MOACTH -

XUMUYECKass CXemMa ¢ MareMarhyeckas wmonenb. ['padudeckne ™ozenn -  (QyHKIMOHAIBbHAS,
TEXHOJIOTUYECKas, CTPYKTypHas M Jpyrue (CrernuaibHble) cxembl. HaznaueHnue, npuMeHeHHe U B3aUMOCBS3b
MOJIEJIEH.

3.2. Anamm3 XTC.

[Tonsitue, 3agaum u pesynprarhl aHanuza XTC - cocrosune XTC, matepuanbHbli M TEMJIOBOH
OanaHchl, MOKa3aTeI XUMHUUYECKOTO IPOM3BOJICTBA.

CgoiictBa XTC Kak CHUCTEMBI: B3aUMOCBSI3aHHOCTh PEXHMMOB 3JIEMEHTOB, Pa3jinunie ONTUMAIbHOCTH
3JIEMEHTA OJJUHOYHOT'O U B CUCTEME, YCTOMYMBOCTD U CYLIECTBOBAHUE CTAILIMOHAPHBIX PEXXUMOB U JP.

MarepuanbHbelii W TEIUIOBOW OanmaHChl. MeTOAWMKAa COCTaBICHUS W pacyeTa MaTepUaTbHBIX W
teroBbIX OanancoB XTC u ee noacucrem. OcoOeHHOCTH pacueTa O0anaHCOB B cxeMax ¢ peuukioM. @opMel
MpeACTaBICHHS OalaHCOB (TabIUIIBI, AHArPaMMBI U JIp.).

MarepuanbHblii  OanmaHc JUIsI MacCOOOMEHHBIX M PEAaKLUMOHHBIX 3JIeMeHTOB. lcmonb3oBanue
CTEXUOMETPUYECKUX, TEPMOAMHAMHYECKUX U MeX(a3HbIX OalaHCOBBIX CcOOTHOUIeHHH. CreneHp
MCIIOJIb30BaHUs CBIPBEBBIX PECYPCOB.

OHTANBIUWHBINA, SHEPTETHUYECKUI (110 TIOJHON SHepruu) W dKceprerndyecknii 6amancel u KITJ. Ux
COMOCTAaBIICHHUE U UCTIOb30BaHKe B aHanuze X TC.

3.3. Cunre3 XTC.

[Tonsarue u 3amaun cuHte3a XTC. OcHoBHble 3Tambl pa3padotku XTC. Ponp MaTemaTtudeckux u
3BPUCTUYECKUX METO/IOB.

OcHoBHble KoHUENUMH Npu cuHTe3e XTC: MoJHOE MCIONBb30BAHUE CHIPHEBBIX M 3HEPIETUUYECKUX
pecypcoB, MUHUMU3AIUs OTXO0B, ONTUMAIBHOE HCIOJIb30BaHKE anmnapatypbl. X conepikanue u crocoObl
peanuzanui. KoMOWHUpOBaHHbBIE MPOU3BOJICTBA, COBMEILICHHBIE IMPOIECCHI, BTOPHUYHBIE IHEPTrEeTHUYECKUE
pecypchbl, OIHEProTEXHOJOTHUYECKHE cucTeMbl, nepecrpanBaemble XTC, 3aMKHyTblE, MaJlOOTXOJHBIE
IPOM3BOJICTBA - UX MOHATHI, 0COOEHHOCTH U IPUMEHEHHUE.

OpHOpOJHBIE TEXHOJIOTMYECKHE CXEMbl: CHCTEMa pEeKYIepaTHUBHOIO TEMJI000OMEHa, CHCTeMa
pa3feneHuss MHOTOKOMIIOHEHTHOM CMECH, cucTeMa peakTopoB. OCHOBBI MOCTPOEHUS HMX ONTHUMAaJIbHOMN
CTPYKTYpPBbI

Pa3nea 4. IIpombllsIeHHBIE XMMHYECKHe TPON3BO/ICTBA.

XHAMHMYECKHE MPOU3BOACTBA PACCMATPUBAIOTCS NPEAMETHO KAk peanu3alus H3yYeHHBIX
TEOPETUYECKMX OCHOB XUMHUKO-TEXHojormdeckux mnpoueccoB u XTC, KoHIENUMH MOCTPOCHUS
BbicOKOd(p(hekTuBHON XTC. OCHOBHOHM aKIEHT naenaeTcs Ha (PU3MKO-XUMHUYECKHE OCHOBBI KOHIICTIIIMH
IIOCTPOEHHUS TEXHOJIOTMUYECKOM CXEMBbI MPOM3BOACTBA U €ro nojacucreM. [Ipou3BoacTBO CEpHON KHUCIOTHI.
ITpousBoacTBo ammuaka. [Ipon3BoacTBO a30THOM KUCIOTHI. [Ipon3BOACTBO CTHpOIIA.

Pasznen 5. CoBpeMeHHbIe TeHACHIIUN B PA3BUTHH XUMHYECKOI TEXHOJIOTHH.

Tekymiee coCTOSSHUE XHMHMYECKOW MPOMBIIUIEHHOCTM B MHUPE W TEHACHIMH €€ PAa3BUTHA.
[lepcniekTHBHBIE MCTOYHUKH ChIpbsi M JHepruu. Kiactepuzauus XUMHUYECKOH MPOMBIILIEHHOCTH.
CoBMernieHHble Tponecchl. ['mOkue W mepecTpanBaeMble TEXHOJOTHMUECKHE cxeMmbl. HoBble XHMHKO-
TEXHOJIOTUYECKHE TPOLIECCHl M CIIOCOOBI MOTyYeHHs! MPoAyKToB. HaHOTeXHOMOTHSI.
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4. O0béM y4eOHOM JUCHUIINHBI:

O0BbeM IUCIUIIINHEI
Bup yueOHoii padoTbl Axan, | Acip.
3E
4. 4.

OO0masi Tpy10€eMKOCTh 1M CHUTTHHBI 6 216 162
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 2,32 80 60
Jlexun 0,89 32 24
[Ipaktuueckue 3austus (113) 0,89 32 24
Jlabopartopusie padots (JIP) 0,44 16 12
CamocrosiTesbHasi padoTa 2,78 100 75
CamMOCTOSITETbHOE U3YUYEHUE PA3/I€NIOB TUCIIUIIIINHBI 2,78 100 75
Bua koHTpoJs:
JK3aMeH 1 36 27
KonrtakTHas paboTta — mpoMeKyTOUHAs aTTECTAIHS 1 0,4 0,3
IToaroroBka K 3K3amMeHy 35,6 26,7
Buja nTOroBoro KOHTpoJIst IK3aMeH

AHHOTauA padoyeil MPOrpaMMbl JUCHUINJIMHBI
«CucreMbl ynpaBjeHHsl XUMHUKO-TEXHOJIOTHYECKMMHU MPOI[eCCAMM)

1. enp AMCHMIVIMHBI — JaTh 0a30Bble 3HAHUS 110 TEOPUM CHUCTEM YIPABICHUS XUMHKO-
texHonoruueckuMu mpoueccamu (CY XTII), npuBuTh HaBBIKM M yMeHHus aHanmu3a cBoiictB XTII, kak
00BEKTOB YIPABIEHUS U IPAKTUYECKOTO IPUMEHEHUS] TEXHUUECKUX CPEACTB YIIPABICHHUS.

2. B pe3yabTrare u3ydyeHUus JUCHHUILIHHBI 00yYAIOIIUICA T0JIKEH:

Obnadams CIETYIONTUMA KOMITIETCHIIMSAMHA U UHIANKATOPAMH MX JOCTHKCHHUS:
VK-2.3, IIK-4.4, 1IK-4.2, IIK-4.3.

3namey:

— OCHOBHbBIE TIOHSITHSI TEOPUU YIIPABJICHHUS;

— CTaTUYECKUE U TUHAMUYECKHE XapaKTEPUCTUKU OOBEKTOB YIIPABIICHUS;

— OCHOBHBIE BU/IbI CUCTEM aBTOMaTHueckoro ynpasieHus (CAY) 1 3aKOHBI perylIupoBaHHUs;

— TunoBble CAY B XUMHUYECKOW TPOMBIIIJIEHHOCTH;

— METObI ¥ CPEACTBA U3MEPEHHUSI OCHOBHBIX TEXHOJIOTMUYECKHUX MTapaMeTpOB;

— ycroituuBocth CAY;

— OCHOBHbIC TMOHATUA O HenuHeHHbiXx CAY, peneilHbIX cucremax, JOTHYECKHX aJrOpuTMax
YIPaBJICHUS, AIaNITUBHBIX U ONTUMAJIbHBIX CUCTEMAX YIPaBJICHUSI.

Ymemy:

— OIIpeeNATh OCHOBHBIC CTATHUECKHUE U JUHAMUUYECKUE XaPaKTEPUCTUKH OOBEKTOB YIIPABICHHS;

— BBIOMPAThH PaIlOHAIBHYIO CUCTEMY PETYJINPOBAHUS TEXHOJIOTHYECKOTO MPOIEecca;

— OlIeHUBaTh ycTOoWunBOCTh CAY;

— BBIOMPATh KOHKPETHBIC TUITBI IPUOOPOB 115t AruarHocTuku X T11.

Braoemey:

— MeToJaMH TEOpPUH AaBTOMAaTUYECKOTO pEeryJupoBaHWsA, OpraHu3alud U pacuéra CHUCTEM
ONTUMAIBHOTO YIPaBJIEHUS MPOIleCCaMU XUMHYECKON TEXHOIOTHH.
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3. Kpartkoe cogep:xaHue TUCUMIIIMHBI:

Paznen 1. OcHOBHBbIE OHATHS YNPABJEHU XUMHKO-TEXHOJIOTHYECKUMH MPOLIECCAMU.

3HaueHHEe aBTOMATHUYECKOrO YIPABIEHUsS I PA3BUTHS XUMHUYECKONM IPOMBIIIIEHHOCTH.
Oco0OeHHOCTH YIPaBJICHUS XUMHUYECKUM TMPEANPUATHEM W XUMHUKO-TEXHOJIOTHYECKUM  IPOILIECCOM.
TexHuko-3KkOHOMUYeCKUil 3(PeKT BHEApPEeHUs aBTOMATHU3UPOBAHHBIX CUCTEM ympaBiieHus. Ponb cucrem
yrpaBlIeHUsT B oOecreueHur 0e30MacHOCTH XMMHUYECKOTO MPOM3BOJACTBA U OXPAHBI OKPYXKAIOUIEH Cpebl.
OcHoBHBIE TepMHMHBI U onpeneneHusa. Hepapxus ynpaiaeHuss. OCHOBHbIE NPHUHIMIIBI  YIPABICHHUS.
Knaccudukanmst cucrem ympaBinenus @ynknuonaneHas crpyktypa CAY. Tlokaszarenu kadecTBa
YIpaBJICHHUS.

Pa3zgen 2. OCHOBBI TEOPUU ABTOMATHYECKOT0 YIIPABJICHUS.

Maremarnueckue wmonenu CAY. [lunamuueckue xapakrepuctuku CAY. Hcnonb3oBaHue
onepanroHHOro ucuuciaenus aig ananusa CAY. TunoBbsle IMHAMUYECKHE 3BEHbSI. BpeMeHHbIE U YaCTOTHBIE
XapaKTEPUCTHKHU. DKBUBAJICHTHbIE MPE0OPa30BaHUsl CTPYKTYPHBIX CXeM. Y CTOHUMBOCTH JHHEHHBIX CAY c
obpatHo# cBsa3pio. Kiaccudukaryss 1 OCHOBHBIE CBOMCTBAa OOBEKTOB yMpaBJIeHHs. MeTOabl ONpeaeIICHHs
CBOMCTB OOBEKTOB yrpaBieHus. OCHOBHBIC 3aKOHBI PETyIUPOBaHUsA. BBIOOp 3aKoHA PEryIUPOBAaHUS U
ONpeJIeJICHUE ONTUMANIBHBIX TAPAMETPOB HACTPOUKHU ITPOMBILUIEHHBIX PETYJISATOPOB.

Paznen 3. U3mepenne TeXHOJIOTHYECKUX MAPAMETPOB XUMHKO-TEXHOJIOTHYECKOT0 Mpoiecca.

l'ocynapcTBeHHast cucTeMa MPOMBIIUIEHHBIX NPUOOPOB M CpeACTB aBToMaruszanuu. OCHOBHBIE
TEPMUHBI U OIpeAesieHus MeTposiorud. Mertoasl u3mepenuil. CpencrBa HU3MEPUTENbHOW TEXHUKH, UX
CTaTHYECKHUE U NUHaMH4Yeckue cBoicTBa. [lorpemnoctu nsmepennii. CriocoObl nepenadyn nHGpopMauu Ha
paccrosinue. Opranuzanusi 1McTaHiMoHHON auarHocTuku XTII. M3mMepeHne OCHOBHBIX TEXHOJOTUYECKUX
1apamMeTpoB: JABJIEHUSA, TEMIIEPATYPhl, pacXoJa U KOJUYECTBA, YPOBHS KMIKOCTH U CBHITYYMX MaTepUaloB,
cocTaBa U (U3HKO-XMMHYECKUX CBOMCTB BEIECTB.

Paszgen 4. OCHOBbI NPOEKTHPOBAHHUS ABTOMATHYECKHX CHCTEM YNPaBJIECHUSA XUMMKO-
TeXHOJOTHYeCKMMH NMPOoIecCaAMM.

Ocob6ennoctu ympaBienus XTII. Texamueckue cpenctBa CAY. OcCHOBHBIE Pa3HOBUIHOCTH
VOPABISIIOUIUX ~ YCTPOMCTB. THIBI, XapaKTEepUCTUKH M PACUET HUCIOIHUTENBHBIX MEXAaHU3MOB H
perynupyromux opranoB. OdopmiieHHe NpPOEKTHOrO 3a/JaHus Ha AaBTOMATH3aLMI0 TEXHOJIOTMYECKOTO
nporiecca. Beibop Touek n3mMepeHusi, KOHTPOJIS, YIPABISEMBIX MAPAMETPOB M YIIPABISIONIUX BO3CHCTBUIA.
CranmapTel U yCIIOBHBIE 0003HAuUCHHUs Il TeXHOJOrudeckux cxem. OcHoBHbie cBeaeHusi 06 ACY TII B
xumuueckoi npomeinuieHHOCTH. [Ipumepsr ACY TII B xumMuueckoil npomMsIIeHHOCTH. OCHOBHBIE BBIBOIbI
o kypcy. CoBpemenHble TeHieHIuU B pa3Butuu CY XTII.

4. O0béM yueOHOI JTUCUMIIIIMHBI:

O0BbeM U CIUIIINHEI
Bup yueOHoit padoTbl Axan, | Acip.
3E
4. 4.

OO0masi TPy10€eMKOCTh 1M CHUTITHHBI 6 216 162
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 2,32 80 60
Jlexun 0,89 32 24
[Tpaxtrueckue 3ansatus (113) 0,89 32 24
JlaGopatopusie padotsl (JIP) 0,44 16 12
CamocrosiTesbHasi padoTa 2,78 100 75
CamMOCTOSITETbHOE U3YUYEHUE PA3/ICNIOB TUCIIUIIIINHBI 2,78 100 75
Bua konTpoJs:
JK3aMeH 1 36 27
KonTtakTHas paboTa — mpoMeXyTOYHAast aTTECTaIHsI 1 0,4 0,3
IToaroroBka K sK3aMeHY 35,6 26,7
Buja nTOoroBoro KOHTpoJIst IK3aMeH
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AHHOTaNUA padoyell MPOrpaMMbl JUCHUINJIMHBI
«30Ha0Basi MUKPOCKONMS

1 Heab aucuMnauHbl — (GOpMHpPOBaHHE y OOYYArOIIMXCS 3HAHUKW O CKaHMPYIOLIEH 30HI0BOM
MUKPOCKOIIUH, €€ TEOPETUYECKHMX OCHOB, NPUHLHUIIOB pabOThl M BO3MOKHOCTH HCIIOJIb30BAHUS IS
aKTyaJbHBIX 33/1a4 HAHOTEXHOJOTUU U HAHOMATEPHAJIOB.

2 B pe3yabTaTe u3yuyeHHUs JUCUMILIMHBI 00y4AIOIIHUIACH 10JI7KEH:

Obaaoams CleNyOMUMA KOMIETSHIIMSIMA U WHINKATOPAMH UX JOCTUKCHUS:

[IK-2.1; 11K-2.2; TIK-2.3

3namo:

- KJ1accU(UKAIMIO METOJOB CKaHUPYIOIIEH 30HI0BOI MHKPOCKOITUHY;

- YCTPOMCTBO, MPUHLIUI PAOOTHI U PU3NYECKHE OCHOBBI CKAHUPYIOLIUX 30HIOBBIX MUKPOCKOIIOB;

- IPUHLIMIIBL pealu3alii aTOMAPHOTO pa3peIieHusl B CKAHUPYIOIUX 30HJ0BBIX MUKPOCKOIAX;

- 0011IMe IPECTABICHUS O pa3pellaolleil CHOCOOHOCTH Pa3INnYHbIX BUJIOB;

- BOBMOXHOCTH M 00yiacTu mpuMeHeHust Meto1oB C3M i uccieoBaHms

HaHOMaTEepHaJIOB;

Ymemy:

- aHAJIM3UPOBATh U300pAXKEHUS U JaHHBIC, TTOTYYEHHBIC pa3IuuHbIMU MeTonamu C3M;

- KOPPEKTHO OMpeAeIsaTh MOP(HOIOTHIO HAHOOOBEKTOB 1 HAHOMATEPUAIIOB;

- UCIIOJIB30BaTh CTaHAapTHBIE MeTOoMUKKA C3M 11 aHanm3a HaHOMAaTePUaJIOB;

- opmynHpoBaTh TEXHUYECKHE TPEOOBAHUS K 00bEKTaM HUCCIICIOBAHMS;

Braoemy:

- HaBBIKaMU 00pa0bOTKU N300pa’KeHHIA, TOTYYEHHBIX pa3auuHbIMU MeTonamu C3M;

MPUHLIMIIAMUA TIPOBEACHUS HKCIEPUMEHTAa HAa COBPEMEHHBIX MPHOOpaxX CKaHUPYIOIIEH 30HI0BOM
MHUKPOCKOIIUH;

- MeToJaMH pabOThl C HAYYHOW JHUTEPATypOH M IJICKTPOHHO-OMOJMOTEUYHBIMU pecypcamH 10
TEOPETHUUYECKUM U TEXHOJIOTUYECKUM ACTIEKTaM CKaHUPYIOIEH 30HI0BOM MUKPOCKOIHUH.

3 Kpartkoe cogep:xaHue JUCUMILITHHBI

Pa3zoen 1. Ocnogwvl ckanupyrouieit 30100601 muxkpockonuu (C3M)

CoBpeMeHHBbIE METObI BU3yaJM3alUM HAHOMaTepHaaoB. COBpEMEHHBIE METO/IbI BU3yalIN3al[uU
U HCCIENOBAaHUS HAHOOOBEKTOB W HaHOMaTepuanoB. [loHATHS paspemaromeil CrocoOHOCTH U
TUuGPaKIIMOHHOTO Tpenena. AToOMapHOe pa3pelieHre B COBPEMEHHBIX MeTojax uccienoBanus. CpaBHEHUE
OCHOBHBIX MHKPOCKOMUYECKMX METOAOB (ONTHUYECKHE, DSIEKTPOHHBIC, 30HAOBHIC). [IpemmyiecTna,
HEJOCTaTKW U O0JIaCTH MPUMEHEHMs] CKaHUPYIOLIEH AIEKTPOHHOW MHKPOCKOMHMH, MPOCBEUYHUBAOIIEH
JIEKTPOHHON MUKPOCKOIIUH U CKAaHUPYIOLIEH AIEKTPOHHONU MUKPOCKOIIHH.

Beenenue B C3M. Hcropus C3M. YcTpoiCTBO M MPUHIMI PabOThl CKAHUPYIOIIUX 30HIOBBIX
MHUKpocKonoB. OcHoBHble 3meMeHTsl C3M. Ckanepbl. Cucrema oOpaTHOH CBsSI3U. 30HIOBBIC JATYHKH.
[Tpuntun dopmupoBanust mzodOpakenus B C3M. 3amura oT BHeHmIHUX BozaeucTBuil. Kiaccudukamms
meTos10B C3M. CpaBHeHUE pa3periarlield CocOOHOCTH pa3nudHbIX BUI0B C3M.

Crkanupyromasi TyHHeJdbHass MUKpockonusi (CTM). ®usuyeckne ocHOBbl CTM. DieKTpoHHBIE
CTPYKTYpPBI TBEpPAOTO Tela M €ro mnoBepXHOCTU. TyHHenbHBIH >dext. Texumuyeckue ocHoBsl CTM.
KOHCTpYyKIIMK CKaHUPYIOMMX TYHHEIBHBIX MHKPOCKOMOB. Pexumbl pabotst CTM. MeTton mocTosHHOM
ToKa. MeToJ TOCTOSHHOW BBICOTHL. Meron oToOpakeHue paboThl BbIXOAA. Peanusanusi aTOMapHOTO
pa3penieHus B CKaHUPYIOIEM TyHHeIbHOM MuKpockone. Orpanuyenuss CTM. IloarotoBka moBEpXHOCTH
TBepabIX Ten st CTM uccnenoBaHuit.

AToMHO-cui0Basi MukKpockonusi (ACM). CuiioBoe B3aMMOJICUCTBHE 30HIOBOrO JaT4yvKa |
obpazua. Ilorennman Jlennapna-/[xonca. ACM 30HIBI: BHIBI, CHOCOOBI HM3TOTOBJICHHS, OCHOBHBIC
napameTpbl. Konctpykumss ACM. CnocoObl perucTpanuv OTKJIOHCHHSI KaHTHIIeBepa. Pexxumbl paboThI
ACM. KoHTakTHas aTOMHO-CUJIOBasi MUKPOCKOIHSI- METOJI TOCTOSIHHOM BBICOTBI, METO/I TOCTOSIHHOW CHJIBI,
KOHTaKTHBIM MeToJ1 paccornacoBanus. Hemocrarku kontaktHOM ACM. IlonyKOHTaKkTHas aTOMHO-CHJIOBAsI
Mukpockomnus. [IpenmyiectBa u HemocTatku MmoiaykoHTakTHOM ACM. KpuBble 3aBUCHUMOCTH CHIIBI OT
paccrosiausa. JlatepanbHOe B3aMMOJEWCTBHE 30HAA H o0pas3na. MUKpPOCKOMHUS JaTepalbHBIX CHIL
Pazpemaroniasi  cmocodnocte ACM. beckontaktHass ACM. Bo3moxnoctu OeckonTaktHOi ACM.
Hcnonp30BaHME OPraHUYECKUX MOJIEKYIT B KauecTBe 30H10B 11t C3M. Hanotpyoku — matunku C3M.
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Ckanupywomas 0aukHenoabHasi onTudeckass Mmukpockonusi (CbOM). Teopernueckre OCHOBBI
CBOM. DddexTuBHOE TPEOOJICHHE ONTUYECKOro audpakimonHoro mpenena. 3oHasi CBOM: Tumsi,
u3roropieHne. KOHCTPYKINK OIMKHETIOIBHBIX ONTHYECKUX MUKPOCKOMOB. KOHTPOIL paccTOSHUS MEKIY
30HJIOM M TIOBEPXHOCTHIO. Peanmmzamus cuctembl oOpaTHO# cBsizu. Paspematomas croco6Hocts CBOM.
Pexxumsbl pabotsl u Bugsl CBOM. Kongurypamus CbOM ¢ moaynem UK-@ypee.

Pazoen 2. Bozmoxncnocmu C3M

JApyrue Buabl C3M. Mukpockonus cuil TpeHus. Meton Momymisiuu cuibl. MHOronpoxoaHble
MeToauku padoTel C3M. DnekTpocuiaoBas MUKpockonusi. CKaHUPYOIIas eMKOCTHAs MUKPOCKOMH. MeTo
3oH1a KenbBuaa. MarnutHas cuioBas mukpockonus (MCM). Ilpuamun padorsr C3M B pexxume MCM.
KBasucrarnueckue Mertoaguku MCM. Komebarensusle mMeronukun MCM. 3ounoBele gatuuku g MCM.
Jlutorpadust 8 C3M. CTM, ACM nurtorpadusi. AHOTHO-OKHCIUTENIbHAS TUTOTpadus.

Bo3mo:xknoctu C3M. IlpeumymectBa u Henmoctatku C3M. Crangaptel C3M. Hckaxenue
n300paxeHusi CKaHepoM. VIckakeHMs, CBSI3aHHBIE C 30HJIOBBIM JAaTYUKOM. VIckakeHus, CBsI3aHHBIC
pesxxumoM pabotel C3M. Kanubposka C3M. IIpunuuns! koppekTupoBku nzodpaxenuii C3M. BoszmoxkHocTn
aTOMHO-CUJIOBOM MMKPOCKONIMM B ONpeleleHUd (QOpMbI M pa3MEpOB HAHOYACTHI[ METAJUIOB M MX
coeAMHEeHUH. MeTOAMKM BOCCTaHOBJCHUS pEAIbHOM TreomeTpun 00BeKTOB wuccienoBanus ACM.
B03MOXHOCTb MpOBEICHUS HEPA3PYILIAIOIIUX UCCIEA0BaHUM ¢ momolibio ACM.

Pa3zoen 3. Ilpumenenue C3IM

IIpumenenne C3M aJsi HMCCI€I0BAHUS OCHOBHBIX KJIACCOB HAHOMATEPHAJIOB. ATOMapHOE
paspemienue, nocturayroe ¢ nomoisio CTM. [Ipumenenne MCM. I[lpuMeHeHus OIMKHETIONBHON ONTHKH.
HccnenoBanue BOMOpOAHBIX cBs3ed. OmpeneneHue pasmepoB W Gopmbl HaHouacTull. MccnemoBanwust
MOP(HOJIOTHH | JIOKAJTBHBIX CBOWMCTB MOJMMEPHBIX MaTepuanoB. VcciemoBaHus MarHUTHBIX HAHOYACTHUIl U
cTpykTyp MetogoM MCM. Brruncienue aare3uoHHbIx cuil MmerogoM ACM. Bo3MOKHOCTH U MEPCIEKTUBBI
ACM B WuCCIEIOBAaHMM CHUHTETHYECKUX XUMHUYECKUX BOJOKOH. lccienoBanue HaAMOJIEKYISIPHOM
CTPYKTYPBI OJIUMEPOB U KOMTI03UTOB. Mcrionp3oBanne C3M myist uccnenoBanusi MOpQOJIOTHH U TTPOILIECCOB
pocra.

HccaenoBanue 0M010rudecKux 00beKkToB ¢ moMoubo C3M. Ucnonb3zoBanne C3M B pa3IMuHbIX
cpenax. Bosmoxknoctu C3M anst uccienoBaHusi 0OBEKTOB B JKHIKHUX cpenax. [[pUHIUIBI TPUTOTOBICHUS
OHMOJIOTHYECKUX O0BEKTOB I HcciaenoBanus ¢ noMoinso C3M. Bo3MOKXHOCTH B HCCIIENOBAHUN OEIIKOBBIX
monekyn ¢ momomisio C3M. Usywenme JIHK. HccnemoBanust BupycoB u Oakrtepwii. MccrnemoBanwme
aAre3MOHHBIX B3aUMOIEUCTBUN.

Cospemennbie npu6opsl 1 MeToabl C3M. OcHOBHBIE MPOU3BOAUTEIN CKaHUPYIOLIUX 30HAO0BBIX
MukpockornoB. ®opmat ganubix B C3M. Bapuantsl Buzyanuzanun C3M nzobOpaxenuit. KomndecTBeHHBIN
ananu3 C3M uzobpakenuii. CTaTUCTHUECKUH aHATU3 U300paKEeHUH, MOy4YeHHBIX ¢ omMonsio C3M.

4 O0beM yueOHO# JUCHUIIJIMHBI

O0beM TMCUMTLTHHBI
Bun yueOHo# padoThI Axax, | Actp.
3E
4. 4.
O01mas TPy10eMKOCTh TUCIHUILIHHBI 3,0 108 81
KonTakTHas padora — ay1MTOPHBbIE 3aHATHS: 1,33 48 36
B TOM 4HcJIe B GopMe NPAKTHYECKOH MOATOTOBKH 0,11 4 3
Jlexuun 0,45 16 12
B TOM 4HcCIe B popMe MPAKTHYECKON OTOTOBKU - - -
[Tpaxtrueckue 3anstus (113) 0,88 32 24
B TOM 4HcCIIe B popMe MPAKTHUECKON OTOTOBKU 0,11 4 3
Jlabopartopusie pabots (JIP) - - -
B TOM 4HcCIIe B popMe MPAKTHUECKON OATOTOBKU - - -
CamocTosiTesbHasi padora 1,67 60 45
KonTtakTHas camocrosiTenbHasi paboTa 167 0,2 0,15
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCLIUIIIMHBI ’ 59,8 | 44,85
Bua koHnTpoJis: 3auer
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AHHOTaNUA padoyell MPOrpaMMbl JUCHUINJIMHBI
«MeToabl TEPMHUYECKOT0 AHAJIN3a B TEXHOJOTMH HAHOMATEPHAJIOB)

1 Heap aumcuumiauHbl — (GOpMUPOBAHUM y OOYYAIOMIMXCS KOMIUIEKCHOTO TIPEACTaBICHUS O
BO3MOKHOCTSIX TEPMHUUYECKOIO aHAIM3a JIJIsl UCCIIE0BAHNS HAHOMATEPHUAJIOB.

2 B pesyabTaTe H3y4eHUs] UCHHUILUINHBI 00y4aI0UICS TOJI/KEH:

Obaaoams clieayomUMy KOMIETSHIIMSIMU U UHAUKATOPAMH UX JOCTUKCHUSA:

I1K-2.1; I1K-2.2; T1K-2.3

3namo:

—  KJjaccuukanuio U GU3NIECKO-XMMUUYECKHE OCHOBBI TEPMUYECKOTO aHAIN3a MaTepUAIOB;

~ YCTPOWCTBO M MPUHIMI PaOOTHI OCHOBHBIX MIPHOOPOB TEPMUUECKOTO aHAIN3A;

— BO3MOKHOCTH IPUMEHEHUSI TEPMUYECKUX METOJ/IOB aHAIN3a B TEXHOJIOTMU HAHOMATEPHUAIIOB;

Ymemy:

— aHAJIM3UPOBATh PE3YJbTATHI UCCIEIOBAHNS HAHOMATEPUAJIOB TEPMUUYECKUMU METOAAMM;

— paccuuThiBaTh  (DU3MKO-XMMHUYECKHE MapaMeTpbl XHUMHMYECKHMX pEaKUUd C  y4acTHEM
HaHOMAaTEPHAJIOB I10 pPe3yJbTaTaM TEPMOTPABUMETPHUH U CKAaHUPYIOLIEH KAJIOPUMETPUH;

— mondupaTrb HEOOXOAMMOE TEeXHHUYecKoe OQOopMIIECHHE Ui HCCIENIOBaHUS HAaHOMAaTepHallOB
TpeOyeMBbIX THIIOB.

Bnaodemu:

- CTaHJApPTHBIMM METOJMKAMM aHajlu3a HAHOMAaTEepUaIOB METOJAMH TEPMOTPAaBUMETPUH U
Qg depeHnaIbHO-CKaHUPYIOIIEH KaTopUMETPUH;

- OCHOBaMH TEPMOKHMHETHYECKOIr'O aHAIN3a;

- MerojaMu  paboOThl C  HAayYHOW-TEXHHUYECKOM  JIUTEpaTypoil 1O  TEOPETUYECKHM H
TEXHOJIOTMYECKUM aCIEeKTaM TEPMOIPaBUMETPUUECKOr0 aHAJIN3a HAaHOMATEPHUAIIOB.

3 Kpartkoe cogep:xaHue JUCUMILIHHBI

Pa3nesa 1. UcTopusi 1 0CHOBBI TEPMHUYECKOI0 aHAJIM3a MATEPHAJIOB

HcTopusi U 3Tanbl pa3BUTHA TEPMUYECKHUX MeTOHOB aHajm3a. DkcnepumeHThl Jle-lllarense u
Octena. MeTon  NEpUOAMYECKOTO  MPOKAIMBAHMS-B3BELIMBaHMUA. [IpMHIMOMAIBHOE  YCTPOMCTBO
nepuBaTorpada.

OcHOBHBIC 3aJa4l TEPMHYECKOIr0 aHaJu3a MarTepuanoB. DPU3NKO-XUMHUYECKHE OCHOBBI
TEPMUYECKUX METOJOB aHaiau3a. /[MHaMHUYeCKHMl M H30TEPMUYECKHE PEKHUMBI TEPMUUYECKHX METOIO0B
ananu3a. O6iacTy MPUMEHEHHs TEPMUYECKUX METOJIOB aHAIM3a HAHOMATEepHAJIOB.

Texnuueckasi peaju3anus TEPMUUYECKOro aHaau3a. Tepmonapsl: MaTepualibl UCBOMCTBaA. [loHATHE
JTaJOHA BEIECTBAa. BiMsHUE CKOPOCTH peakiuil M YCIOBHUS MPOBEICHHs 3KCIIEPHUMEHTa (pa3Mep THUIJ,
dbopmbl  mepxkaTens, TpoObl, CKOPOCTH HarpeBa, BIUsSHHUE aTMocdepsl B T1eud) Ha Hopmy
muddepeHanbHON KpuBol. VICTOYHHMKM OMMOOK M TorpemHocTeil B nuddepeHnalbHO-TepMIUECKOM
aHau3e.

Pa3nea 2. Knaccuyeckne MeToIbl TEPMHYECKOT0 AaHAJIN3A

TepmorpaBumerpuuecknii anaan3 (TT'A). OcHOBBI MeTOJa TEPMOIPAaBUMETPUUYECKOTO aHAIN3A.
[Ipunnun ycrpoiictBa npudopa TT'A. Kpussie TT'A. BocnipousBoamiiocs u Tounocts Metoga TT'A. Biusinue
YCJIOBHSI TIPOBEACHHS OKcrepuMeHTa Ha pe3yabrarbl TI'A. CrocoObl ompeneneHus TeMIEpaTypHBIX
MHTEPBAJIOB PA3JIOKEHHS BEILECTB, ONpEeIeHHEe NOTeph MAacChl. VICTOYHMKHM OMIMOOK M MOTPEUIHOCTEH B
TT'A.

NuddepenunanbHo-repmudecknii  anamu3 (JATA). OcHoBel Meroma auddepeHnnaibHO-
TepMuyecKkoro aHanmsa. YpaBHeHue Kupxroda. Ilpunmun ycrpoiictBa mpubopa JATA. Kpuswsie [ATA.
[IpeumymectBa u Hegocratku ATA. TemmonepeHnoc.

JAudpdepenunanbuo-ckanupyomasi kajgopumerpuss (ACK). O6nactu npumenenus JICK).
CriocoOb1  ompesienieHHs] TEMIEpaTypHbIX HHTEPBAJIOB pPAa3IOKEHUS BEIIECTB U (DAa30BBIX IEPEXOJIOB.
KonuuectBenHoe ompezeneHue TemioBbix 3QdexToB. MccnenoBanne KUHETUKU PEAKIUM TEPMHYECKOIrO
pasznoxenus: marepuanoB. Mcrounnku omm6ok u norpemnocteid B JICK.Bapuanter JICK npuHImnuansHo-
oiinyHbie 0T JJTA. CHHXpOHHBIN TEPMUUYECKUN aHAIU3 MAaTEPUAIIOB.

Juiaaromerpusi. Xapakrepuctuka Merojaa. OnpeaeneHne n3MEHEeHUH JUIMHBI 00pa3IoB MPU HarpeBe
Y OXJIAKJCHUHU WIM MPHU U30TEPMUUYECKON BhIACpKKE. TeMieparypHblii KOHTPOJIb B AuiaTtomerpe. Jpom-
kaopumeTpus. CriocoObl onpeeneHus TemI0EMKOCTH MaTepPHAaIOB.
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Pa3nen3. KommiiekcHble MeTOABI AHATH32 HAHOMATEPHAJIOB

TepMuueckuii aHanu3 ¢ wu3ydyeHueM BblaeJuBmuxcs ra3oB. CoBMmelnieHue mnpUOOPOB
tepmuueckoro ananuza ¢ MK-®ypwe u macc-cnekrpomerpamu (MC). CTA-UK-®ypbe: npuniun padoTsl U
obnactu mpumenenus. CTA-MC: mpuniumn paboTsl 1 00J1aCTH TPUMEHECHHUSI.

IIpumeHeHNe TepMUUYECKUX METOO0B /IS aHAJIW3a HAHOMAaTepuaoB. VccienoBanue MiaBICHUS
HAHOYACTHI[ META/VIOB C MOMOUIbI0 TEPMUYECKUX METONOB aHanuza. OmnpeneneHue TemI0EMKOCTH
HAHOCTPYKTYPHPOBAHHBIX MaTepuaioB. CHHXPOHHBIN TEPMUYECKUIN aHATN3 KOMITO3UIIMOHHBIX MaTEPHUATIOB.

HccnenoBanue KoJIM4eCTBEHHBIX XapaKTEePUCTHK HAHOMATEPHAJIOB MeTOAaMH TePpMHYECKOro
anaim3a.llccnenoBanue (a3oBbIX OuMarpaMM MHOTOKOMIIOHEHTHBIX HAHOCHUCTEM. BiMsHHE pa3Tu4HbIX
dakTopoB (MprUMecH, XUMUYECKUE B3aWMOJCUCTBUA, aTMoc(hepa meur) Ha TOYHOCTh KOJMYECTBEHHOTO U
KayeCTBEHHOI'O aHAJIN3a.

IlepcniekTUBHBIE METOABI TEPMUUYECKOT0 aHAIN3a. OCHOBHBIC NMPUHIIUIIBI TEPMOMATHUTOMETPUH.
Tepmoconometrpus. Beicokoremnepatypusiii ontuueckuid JITA u ero ananoru. Meros na3epHON BCHBIIIKY:
MPUHIMITAATIBFHOE YCTPOUCTBO MPUOOpa, (U3MKO-XMMHYECKHE OCHOBBI, NPHUMEPHI MPUMEHEHUs. Meron
IPEOLIUX MIUT. BRICOKOTOUHOE N3MEpEeHHE TEIIOBBIX MTOTOKOB.

4 O0beM yueOHOH TUCHUILINHBI

O0BbeM U CIUIIIINHEI
Bup yueOHoit padoTbl Axan, | Acip.
3E
4. 4.
OO0masi Tpy10€eMKOCTh 1M CHUTNITHHBI 3,0 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,33 48 36
B TOM 4HcJe B popMe NPaKTHYECKOi MOAT0TOBKH 0,11 4 3
Jlexuun 0,45 16 12
B TOM 4HcJIie B (hopMe MPAKTUUECKON MOJITOTOBKU - - -
[Ipaktrueckue 3austus (113) 0,88 32 24
B TOM 4YHCJIe B (popMe MpaKTUUECKON MOATOTOBKH 0,11 4 3
JlaGopatopusie padotsl (JIP) - - -
B TOM 4HcJie B (hopMe TPAKTUUYECKON MOJITOTOBKU - - -
CamocrosiTesbHasi padoTa 1,67 60 45
KonTtakTHas camocrosiTenbHas pabota 167 0,2 0,15
CamMOCTOSITETbHOE U3YUYEHUE PA3/I€NIOB TUCIIUIIIIUHBI ’ 598 44,85
Bua konTpoJs: 3ader

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIIMHBI
«/IndpakuuoHHbIe METObI HCCIEIOBAHNSI HAHOMATEPUAJIOBY»

1 Heab AMCHUIUIMHBI — IPUOOpPETEHUE 3HAHM, YMEHUH, BIaJeHui 1 (OpMUPOBAaHUE KOMITETCHIIUI
B 00JIaCTH METOJIOB JIa3epHON AU(paKuM Il aHAJIN3a HAHOMATEPHUAaJIOB.

2 B pesyabTaTe H3y4eHUs1 JUCHHUILUINHBI 00y4al0uiics Mo nporpaMMe 0akajJlaBpuaTa J0JKeH:

Obnadamye cleayoUMU KOMIIETEHIIMAMU U UHIUKATOPaMH UX TOCTUKEHU:

I1K-2.1; ITK-2.2; T1K-2.3; T1K-3.1

3namu:
2. TeopeTHYecKHe OCHOBBI CTATUYECKOTO M JUHAMUYECKOI'O PACCEUBAHUS CBETA;
3. yCTpOWCTBO M MPUHITUT paOOTHI Ta3ePHBIX AaHATTU3aTOPOB pa3Mepa YacTHIL;
4. BO3MOXHOCTH U O0OJIaCTH TNPUMEHEHHUS METOAOB JAMHAMHUYECKOTO CBETOPACCESHUS IUIs
UCCIIeTOBaHUS HAHOMATEPUAJIOB;
Ymems:
5. aHanM3UPOBATh M300pAKECHUS U JAHHBIC, MMOTYYCHHBIE METOJJOM TUHAMUYECKOTO PACCESTHUS
CBETA,
6. bopmynupoBaTh TEXHUYECKHE TPEOOBAHUS K 00BEKTaM UCCIICIOBAHHUS,
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Braoems:
7. HaBBIKaMU OOpaOOTKHM M MHTEPIPETAUU TAHHBIX, MOJYYCHHBIX METOJOM IHHAMHUYECKOTO
paccesiHusI CBETa;
8. MeTromamMu pabOThl C HAYYHOW JIMTEPATypOH M IJICKTPOHHO-OMOIMOTEYHBIMU DPECYpCaMH,
CBSI3aHHBIMU C IPUMEHEHHUEM JIa3epPHON AU(PPAKIAH JUTS aHATH3a HAHOMATEPUAaJIOB.

3. Kparkoe comepkanue Q1 CHUNITIHHBI
Pasznea 1. TeopeTuyeckue 0CHOBBI CBETOPACCESHUS

Beenenue. /[MarHocTuka U METOABI HCCJICA0BAHUSA HAHOMATEPHAJIOB M HAHOCTPYKTYP

Metonel  onpeneneHus pasMepa 4actul. CutoBbli  MeToh. CeaMMEHTAaLMOHHBIA  METO.
Konaykromerpuueckuii metoa. MeToJ MHUKPOCKONWHU, PA3HOBHAHOCTH MHMKPOCKOINOB. TeXHHUUYECKOE
OCHAIlleHUE, O00Inas KOHCTPYKIMS SJIEKTPOHHBIX MHMKPOCKOIIOB U XapaKTEpUCTHKH HWH(OpMaIuy,
MOJIy4aeMO € MCMOJIb30BaHUEM pA3IMYHO OCHAIIEHHBIX MHUKpOCKOIOB. Paspemaromias crnocoOHOCTH
MHUKpOcKomoB. IloaroroBka o0pa3loB Uil HCCIEIOBaHUS Ha MHUKpockomax. OmpeneneHue auamerpa
Hechepuueckux yacTull. IIpuHIMIMAIBHBIE BO3MOXKHOCTHU JJIEKTPOHHBIX MHUKPOCKOIOB B cllyyae HX
MPUMEHEHHUS JIsl aHAJIM3a MaTepHUAaJIOB.
1.2 TeopeTnyeckue 0OCHOBbBI CBETOPACCESIHUS

Hctopus cBeropaccesHus. ONTUUECKUN [MANa30H JIEKTPOMArHUTHBIX BOJIH. PU3NYECKUE OCHOBBI
IIPOLIECCOB PACCESIHUS U MOTJIOLIEHUS CBETA. Y CIOBUS U BUABI PAJIEEBCKOIO paccesHus. PaccesHre MaabiMu
YacTUI[AMU TIOJIIPU30BAHHOTO M HETOJISIPU30BaHHOTO cBeTa. PaccessHume Ha (iuyKTyanusx W 4YacTHIIAX.
SIBnenust, HaOJIOAOIIUECS TIPU PACIIPOCTPAHEHUH CBETA B JAUCIIEPCHBIX CUCTEMaX. YIPYroe v Heymnpyroe
paccesiHue.
1.3 Teopusi M0JIeKYJISIPHOTO paccesiHUs CBeTa

SIBnenuss Mangensiitama-bpumioona u Pamana. JlazepHass CHeKTpocKonmusi KOMOMHAIIMOHHOTO
paccesinusi. BeinyxxeHHoe komOnHaImonHoe paccessuue. Mognens Jlopenma. Teopust Panes monekynsipHOTO
paccesinusi. OCHOBHBIE ClEJICTBUS TeopuH Panes. MonekynsipHoe paccestHue Ha (QIyKTyalusx aHU30TPOIUU
B raze. MounekymsipHas pedpaxiusi.
Paznes 2. /luHaMu4ecKoe H CTAaTHYECKOe pacCeMBaHUe CBeTa
2.1 llorsomenue u paccesinue ceera chepuyeckoii yacruueit (reopuss Mmn)

CriexTpasibHbIe XapaKTEPUCTHKU pacCcesHUs CBeTa Ha CepUUECKUX YacTULAaX. BiusHuEe CTPYKTYpHI
1 (OpMbI paccerBAIOUIMX YACTHI[ HA ONTHUYECKHE XapaKTEPUCTHKU IHUCIEepPCHOU cuctembl. OcoOeHHOCTH
UH/IMKATPUC paccesHUs Ha CPepUUeCcKUX YaCTHIAX B 3aBUCUMOCTH OT pa3Mepa U ONTUYECKUX MOCTOSHHBIX.
Bektopnas amarpamma Mmu. Teopus ®paynrodepa. MuorokpatHoe paccenBanue. CraTudeckoe
paccerBaHUE CBETA.
2.2 /IluHamMHn4yecKoe pacceMBaHue CBeTa

OcHOBHBIE HAEH JUHAMUYECKOI'O pacceuBaHMs cBeTa. [lapameTpbl oOIpeneneHuss METOI0M
JMHAMUYECKOro cBeTopaccessHus [maponuHaMuyeckKui IuameTp. OJIEKTPOKUHETUYECKHH TOTEHIINA.
OnexrpokuHeTnueckue sBiaeHus. Teopus ID3C. MonekynspHas macca. CpaBHEHHE METOJJOB CTATUYECKOTO U
JUHAMHUYECKOTO pacCesHMs CBETA.
Pa3nea 3. JlazepHble aHaan3aTopbl. CXeMbl yCTAHOBOK
3.1 CocTaBHbIE 3JIEMEHThI AHAJIU3aTOPOB pa3Mepa YacTHUI

Jlazepsl, mpuHIMI padOTHI Ja3epa. Buapl mazepoB. AKTHUBHAs cpeaa nazepoB. Hakadka, MexaHU3M
«HAKa4yKW» Ja3epoB. ONTUYECKHil pe3oHaTop. XapaKTEPUCTHKHA KauyecTBa M3Iy4EHHS J1a3epoB. JleTeKTOphI
¢doronoB. dorosmuccuoHHbIe ycTpoiicTBa. [Iprbop koppensaun. Cructema cueta (pOTOHOB.
3.2 [IpuHIUNIMATBHBIE CXEMbI YCTAHOBOK JIa3€PHbIX aHAJIM3aTOPOB.

[TpuHIIMNIHATBHBIE CXEMBI YCTAHOBOK JIa3epHBIX aHaM3aTopoB komnanuu Fritsch, Malvern, Horiba u
npoyee. [Ipubopsl, 0COOEHHOCTH MoOJeNeld Ja3epHbIX AaHaJIU3aTOpPOB, JIOMOJHHUTENbHBIE MOMIYIIH.
[Ipumenenne MeToza na3epHON AUPPAKIUK U1 UCCIEIOBAaHUS HAaHOMATEPHAJIOB.
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4. O0beM y4eOHOI TUCHMIITIHMHBI

O0BbeM U CIUIIINHEI
Bup yueOHoii paboThl Axan, | Acip.
3E
4. 4.
OO0masi Tpy10€eMKOCTh 1M CHUTTHHBI 4,0 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,78 64 48
B TOM 4HucJIe B GopMe MPAKTHYECKOH NMOATOTOBKH 0,11 4 3
Jlexun 0,89 32 24
B TOM 4HcJie B (hopMe MPaKTUUECKON MOJITOTOBKU - - -
[Ipaktuueckue 3austus (113) 0,89 32 24
B TOM 4YHCJIe B (popMe MpaKTUIECKON MOATOTOBKH 0,11 4 3
JlaGopatopusie padotsl (JIP) - - -
B TOM 4HcJie B (hopMe TPaKTUUYECKON MOJITOTOBKU - - -
CamocTosiTesbHasi padora 2,22 80 60
KonrtakTHas camocrosiTenbHasi pabota 222 0,2 0,15
CamMOCTOSITETbHOE U3YUYEHUE PA3IeNIOB TUCIIUIIIIUHBI ’ 79 8 5985
Bua konTpoJs: 3ader

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIIMHBI
«OCHOBBI TEXHOJIOTHH YIJI€POTHBIX HAHOMATEPHAJIOB)

1 Lean aucuunimubl — mpuoOpPETEHNE 3HAHMI, YMEHHUA, BlaAeHni 1 (OPMUPOBAHNE KOMITETEHIIUN
B 00J1aCTH YIJIEPOJHBIX HAHOMATEPHUAIOB U 03HAKOMJICHHE C UX CTPYKTYpOi, CBOHCTBaMHU, BO3MOXHOCTSIMH

IPUMEHEHHUS.
2 B pe3yabTaTe u3yuyeHHs JUCUMILIMHBI 00y4aKOIIMIACA 10 MPporpaMmMe 0aKaJaBpuaTa J0JIKeH:
Ob6nadamye cleayOMUMU KOMIIETEHIIMAMU U UHIMKATOPAMH UX JTOCTHKECHUS:

[IK-2.1; 11K-2.2; TIK-2.3; TIK-3.1
3namey:
- MonudUKaMK yriaepona, CTPYKTYpy M CBOMCTBA YIJIEPOAHBIX HaHOMATEpPHAJIOB,
BO3MO>KHOCTH MX MCIOJIb30BaHUS;
Ymems:
2 UCTONB30BaTh PA3IUYHbIC UCTOYHUKU MH(MOPMALIUHU A7 TOJTYYEHUS! CBEIEHUN O HOBEHMIIMX
UCCIIEIOBaHMIX B 00JIACTH YIIIEPOAHBIX HAHOMATEPUaJOB;
3 KpUTUYECKH aHATM3UPOBATh HAyYHBIE MYOIHKAIIIH;
Braoemy:
2 HaBBIKAMU TOJTOTOBKHM AHAJIMTHYECKUX OO030pPOB COBPEMEHHOH HAayyHOW JHMTEpaTyphl B
o0JacTy yriaepoaHbIX HAHOMATEPHAJIOB B YCTHOM U MUCbMEHHOU (popme.
3. Kparkoe comepkanue Q1 CHUNTIHHBI
Pazgen 1. Knaccndukanus yriepoaHbix HAHOCTYKTYP. HaHoTpyOKH M (pyJiiiepeHbl
1.1 Bgenenmne. Kiuaccupuxamusi yriiepoaHbIX HAHOCTPYKTYP AJUIOTPONHbIE MOAM(UKALUU
yraepona OCHOBHBIC MOHSATHS KBAaHTOBOW XUMHH. [ MOpHAM3aIiMs aTOMHBIX OpOUTANE M MHOTOOOpaszue

QUIOTPONHBIX MOTUGHUKAIMKA U XUMHUYECKUX COEAMHEHUH yriepona. AinmMas u ankansl. ['padurt, rpaden,

apeHbl, aJIKeHbI, KapOuH, anKuHbl. CMelIaHHbIE U POMEKYTOUHbIE AJIJIOTPOITHBIE MOAU(DUKALIUY YTIIEPOa.
1.2 Yraepoanbie HaHOTPYOkM. Vcropusi OTKpBITHS yrIIepoAHBIX HaHOTpyOok. Ilonsatue

OJIHOCTEHHBIX M MHOTOCTEHHBIX YTJIEPOAHBIX HaHOTPYOOK. MHbopmaius 006 MX CTpOEHHH U METOoAax

nonydeHus. CTpPyKTypHBbIE CBOHCTBA. XHPaJbHOCTh HAHOTPYOOK. DIIEKTPOHHBIE CBOWCTBA HAHOTPYOOK.

DNeKTPOHHBIE CBOMCTBA TpadUTOBOM TUIOCKOCTH. MeEXaHMYeCKHEe CBOMCTBA. YTPYrHe CBOWCTBA

YIJIEPOJHBIX  HAHOTPYOOK. DJIEKTpPOMEXaHMYECKHE CBOWCTBA yIJIEpOAHBIX HaHOTpyOok. Ilonsatume

xupanbHOCcTU. OOCYX/I€HHE B3aUMOCBSI3U XHPATbHOCTH U (PU3MUECKUX CBOMCTB YIJIEPOJHBIX HAHOTPYOOK.

[Ipumenenue yriepoaHbIx HAHOTPYOOK. TOKCHUHOCTH HAHOTPYOOK.
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1.3 ®dyanepen. Vcropus otkpsiTus (ymiepeHoB. Kiactepsl yriepoma. YcTraHOBKa M METOIUKH
Puuapna Cwmomm. Otkpeitust bakmuncrepa @ynnepa. Ilonstue o dymnepenax. Teopema Ditnepa wu
CTPYKTYpa MOJIEKYJ (YIIIEPEHOB U YIIIEPOAHBIX HAHOKIACTEPOB, (YIIEPEHONOA00HbIE CTPYKTYPHI B )KUBOM
npupone. YriaepoaHble Kiactepbl (ymnepouanoro tuna. CuHTe3, MOAUPHUIMPOBAHUE, HCIIOJIB30BAHUE
¢ymnepeHos.

Pazgen 2. KoMmno3uthbl Ha 0CHOBE YIJIEPOJAHBIX HAHOMAaTepuaJioB. Heyriepoanubie HAHOTPYOKH.
I'paden. Hanoanma3s

2.1 I'paden. Ilousarus rpaduta, rpadena, okcuna rpadeHa, CTpoeHne U 0coOble CBOWCTBa rpadeHa.
Xumuaeckoe moaudunmpoBanue rpadena. «I'paderoBas» 3y1eKTpoHUKA. MHOTOCTOMHBINA MU TaKCHATbHBIN
rpages (MEG). CrpykTypa, O3JE€KTpUYECKHE CBOWCTBA, MEXaHMYECKHE CBOICTBAa, BO3MOXKHOCTH
MIPUMEHEHHUS B JIEKTPOHUKE

2.2 Hanoanama3s. [lonatus HaHoaiMaza, CTPOGHHE M OCOOBIE CBOWMCTBAa HaHOAiIMasa. TexXHOJIOTHA
MOJIy4eHHUs] JI€TOHAUMOHHBIX HaHoaiMa3oB. OUMCTKAa HAHOAIMAa30B OT mpuMmeceil. MeToapl KOHTPOIIs
CTETICHH YHUCTOTHI JIETOHAIMOHHBIX HaHoanma3oB (JIHA). IlomydeHune HaHOAIMa3HBIX CYCIICH3MA.
Crpyktypa JHA. ITpaktuyeckoe ncnosbzoBanue JJHA.

2.3 KomMno3uThl, coaep:kamme yrijepoaHble MaTepHaJbl. Marepuaibl 1 KOMIO3UTHl Ha OCHOBE
YIAepOAHbIX HaHOTPYOOK. Ilommmepbl M KOMIO3UTHBIE MaTepUalbl Ha OCHOBE JAPYTUX YIJIEPOIHBIX
HAHOCTPYKTYD.

2.4 Heyraepoanbie HaHOTPYOKH. I[loHSATHE HEYTrJIEpOMHBIX HAHOTPYOOK. DyHKIIMOHAIBHbIE
CBOWCTBA M MPAKTUYECKOE MCIIOJIb30BAaHUE PA3INYHBIX HEYTTIEPOJAHBIX HAHOTPYOOK.

4. O0beM y4eOHOI TUCHMIIIIMHBI

O0beM TMCUMTLTHHBI
Bun yueOHo# padoThI Axax, | Actp.
3E
4. 4.
O01mas TPy10eMKOCTh TUCHHUIIHHbI 4,0 144 108
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 1,78 64 48
B TOM 4HcJIe B GopMe NPAKTHYECKOH MOATOTOBKH 0,11 4 3
Jlexun 0,89 32 24
B TOM 4HcCJIie B (hOpMe MPAKTUIECKON TOJITOTOBKU - - -
[Tpaktrueckue 3anstus (113) 0,89 32 24
B TOM 4HcCIIe B popMe MPAKTHYECKON OTOTOBKU 0,11 4 3
Jlabopartopusie padots (JIP) - - -
B TOM 4HcCJIe B (hOpMe MPAKTUIECKON TOJITOTOBKU - - -
CamocTosiTesqbHasi padora 2,22 80 60
KonrtakTHas camoctosTenbHas pabora 227 0,2 0,15
CaMocTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCIUIIIMHbI ' 79,8 | 59,85
Bua koHuTpoJis: 3auer

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIIMHBI
«HanomaTepuaJibl 1J151 HANPABJEHHOI0 TPAHCIOPTA JIEKAPCTBEHHBIX BEIECTB)

1 Ieab AuCHMNIMHBI — 0O3HAKOMHTH CTYIEHTOB C MEPCIIEKTUBHBIMU HAIPABIEHUAMU NPHMEHEHHUS
HAaHOMATCpHUAJIOB B (bapMaI_IGBTI/IKG n HpO6H€MaMI/I CO31aHUA HOBBIX JICKAPCTBCHHBIX CPCACTB, AATh IOHATHC
00 ocHoBax oOmel ¢apmMakoiIOTruy, TOKa3aTh OCHOBHBIC HANpaBJICHUS M TMOAXOJb K pa3paboTke
HAaHOYACTHI] M HAHOMAaTepHaloB Ui (apMaleBTUKM, JaTh HPUMEPbl KOHKPETHBIX pPa3paboTOK
HAaHOMAaTEPHAaJIOB JJI HANPABJICHHOIO TPAHCIIOPTA BEIIECTB U JIEKAPCTBEHHBIX CPEJCTB, COAEPKAIINX TaKHUe
HaHOMAaTCpUAJIbI.

2 B pe3yabTaTe u3yuyeHHs JUCUMILIMHBI 00y4aKOIIMIACA 10 MPporpaMmMe 0aKaJaBpuaTa J0JIKeH:

Obaaoams CeNyOMUMA KOMIETCHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

ITK-1.1; ITIK-1.2; T1IK-1.3; TIK-3.1; TIK-3.2

3namo:

- IEPCTIIEKTUBHBIEC HAIIPABJICHUS TPUMEHEHNS HAHOMATEPHAJIOB B MEIULIUHE;
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- OCHOBBI 00IIIeH (papMaKOIOTHH U aKTyallbHbIE TPOOIEMBI, CBSI3aHHBIE C CO3JJaHUEM U IPUMEHEHUEM
HAHOCUCTEM W HAaHOMATEPHAIIOB TSl (hapMarleBTHKH;

- IPUMEPHI HCTIOIH30BAHKS HAHOMATEPUAJIOB JIsl HATIPABJICHHOTO TPAHCIIOPTA BEIIECTB;

Ymemn:

4 u3y4aTh W aHAJIM3UPOBATh HAYYHYIO HMHQPOPMAIMIO TIO0 CO3JAHHIO, HCCICIOBAHUIO U
MIPUMEHECHHUIO HAHOCHCTEM U HAaHOMAaTepHUaJIoB JJIsl (hapMaIleBTUKH;

5 IpPUMEHSTHh TEOPETUYECKUE 3HAHUS 00 OCHOBHBIX MOJIXOJaX K pa3pabOoTKe HAHOMATEPHUAJIOB
JUTSI METUITMHCKOTO TIPUMEHEHUS ISl PEIISHUS UCCIIEA0BATEIbCKUX M TIPUKIIAIHBIX 3a7a4;

Brnaoemy:

3 COCOOHOCTBIO K KPUTHUYECKOMY aHAIIM3Yy U OIEHKE COBPEMEHHBIX HAYYHBIX JOCTHKCHUU B
00JIacTH CO3/IaHUs, HUCCIAEAOBAaHUS W TMPUMEHEHHS HAHOCHCTEM W HAaHOMAaTEPHAJIOB ISl aapecHOU
JIOCTaBKH JIEKAPCTBEHHBIX BEIIIECTB;

4 croCOOHOCTBIO OIICHMBATh TEPCIIEKTUBHI MPUMEHEHHUS HAHOYACTHUI[ 1 HAHOMATEPHAJIOB IS
CO3/IaHUS JICKAPCTBEHHBIX MPEMapaToB, MPEeIHASHAYCHHBIX JIJIS Pa3IMYHBIX ITyTEeH BBEICHUSI.

3. Kparkoe coaepkanue Q11 CHUNIIHHBI

Pasznes 1. O0mme noaxoabl K pa3padoTke ¥ NPUMEHEHUI0O HAHOMATEPUAJIOB B MeIUI[UHE

1.1. IlepcnekTBHBbIE HANpPaBJIeHUs] NMPUMEHEHHs HAHOMATEPHAJIOB B MeaWuuHe. Menuiuna,
HAaHOMEJUIIMHA, HaHOOWOTeXHoyorua. PocT HayuHBIX HCClieZJoBaHMI B 0OJACTH HAaHOMAaTEpUAIOB IS
MeauiuHbl. OLIEHKH pPOCTa pbIHKA HAaHOMEOUIMHBL.  [lepcriekThBHBIE HampaBiICHUS HAHOMEIMIIMHBI:
VMMILIAHTUPYEMBIE YCTPOMCTBA; UMIUIAHTHPYEMBIE MaTE€pHaNbl; MAaTEPUAIIBI M YCTPOMCTBA JJI XUPYPIUH;
TUATHOCTHKA W BU3yanu3anus; ¢gapmaiieBTuka. [Ipumepsl 3apy0exHBIX U POCCUUCKHX pa3paboTOK B ATUX
HanpasieHusx. [IpoGieMbl HAHOMEAUIIUHEI.

1.2. Co3naHue HOBBIX JIEKAPCTBEHHBIX CPeICTB HAa OCHOBE HAHOYACTHIl M HAHOMATEPHAJIOB.
[lonsiTe nexkapcTBeHHOro cpeacrBa. OCHOBHbIE M BCIOMOTAaTElIbHbIE KOMIIOHEHTBI JIEKaPCTBEHHBIX
CPEICTB. DTambl CO3JaHMs HOBBIX JIEKAPCTBEHHBIX cpelncTB. MexayHapoaHnsie crangaptel GLP, GMP,
GCP. JlekapctBeHHble GOpMBI, UX KiIacCHpUKAIMA. XapaKTEPUCTUKU O€30MaCHOCTH JIEKapCTBEHHBIX
CPEICTB.

1.3. JlekapcTBeHHOE BellleCTBO M OpraHu3M. [[poHUKHOBEHHE BEIIECTB Yepe3 OMOTOTUUECKHE MEMOPaHHI.
[TonsiTHe rucToremarnueckux 6aprepoB. [1yTu BBeIeHNUS JIEKApPCTBEHHBIX BEIIECTB — UX KIaCCH(UKAIHS,
JIOCTOMHCTBA, OTPAHUYEHUS U HEJTOCTAaTKU. PacripenenieHne 1ekapCTBEHHBIX BEIIECTB B OPraHU3ME.
JlenonupoBanue. buotpanchopmalius JeKapCTBEHHBIX BellecTB. BrIBeeHNE TEeKapCTBEHHBIX BEIIECTB.
[To6ouHOE M TOKCHYECKOE JISHCTBHE JIEKAPCTBEHHBIX BelIeCTB. HampaBieHHBIN TpaHCIIOPT JIEKapCTBEHHBIX
BEIIECTB KaK BO3MOXKHOCTh CHH3UTh MMOOOYHOE AeiicTBre. [[puHIMI «HEe HaBpeaw».

1.4. Bonpochbl TOKCHYHOCTH HAHOYACTHUIL U HAHOMATEPHAJIOB. [[po0IeMbl TOKCHYHOCTH BEIIECTBA
B HaHOpa3MepHOM cocTosiHuu. HanoTokcukonorus. OCOOEHHOCTH OMOJIOTMYECKOTO NEeUCTBUS HAHOYACTHII.
[Ipumepsl JaHHBIX O TOKCUYHOCTH HAHOYACTHUIL] METAJIOB, OKCUJOB METAJNIOB U HEMETAJUIOB, YTIEPOIHBIX
HAHOTPYOOK M (PyJIEPEHOB, CPABHEHHUE C TOKCHYHOCTHIO BEIIECTB B PACTBOPE M B BHJI€ MUKPOUYACTHII.

Pazgen 2. Buabl HaHOMAaTEpHUAJIOB U HAHOCHCTEM Ui hapManieBTUKHU

2.1. Heopranuveckue HaHO4YacTHUIbI. lcronb30BaHME HAHOYACTHUI] METAJJIOB B KayeCTBE
OaKTEepULIUTHBIX areHToB. MarHuTHbIE HAHOYACTHIIbl. MarHUTHO-)KUJIKOCTHAsE TUIIETEPMHS OITYyXOJeH.
Hanouactuner 3omora u  QoronuHamudeckas Tepanus. [lpousBogubeie  QymieperoB. [lopucteie
HEOPraHWYECKHE HAHOYACTHIIBI KaK HOCUTENM JIEKaPCTBEHHBIX BeIIECTB. llepcrniekTHBBI HEOPraHMYECKUX
HAHOYACTHI] KaK HOCUTEJICH JIsl HallPpaBJIEHHOTO TPAHCIIOPTA JICKAPCTBEHHBIX BEILIECTB.

2.2. JIunocombl. CtpoeHue aunocoM. OCHOBHBIE KOMIIOHEHTBI, MCIOJIb3YEMbIC I MOJYYEHHUS
JUTMIOCOMHBIX TpernapaToB. MeToAbl MOJYYeHHS JIUIIOCOM C JICKAPCTBEHHBIMU BellecTBaMU. JJOCTOMHCTBA U
HEJOCTaTKU JIMIIOCOMHBIX (opM mpemnapaToB. JIMIIOCOMBI HampaBIEHHOTO JEHCTBUS (C BEKTOPHBIM
KOMIIOHEHTOM). JIMIOCOMBI € YBETMYEHHBIM BpEMEHEM IUPKYJISIHuu. JlumocoManbHble BaKIUHBI.
JIunocomsl, 4yBCTBUTENbHBIE K BHEIIHUM CTUMYJIaM. [IpuMepsl IMIIOCOMHBIX ITpenapaTroB Ui Pa3aIudHbIX
nyTeil BBeIEHHs U JICUCHUS PA3IUUHbIX 3a00seBanuil. [lepcreKTHBBI JIUITOCOM.

2.3. IloaumMepHble HAHOYACTHMUBLI M HaHoOMarepuaJabl. [lonmmepsl, paspelieHHbIE —IJIs
MEIUIIMHCKOTO TMpuMeHeHus. llomuMepHble HaHOYACTHUIIBL. [Honumepusle munemwisl. KoHbrorarsl
JIEKAPCTBEHHBIX BEIIECTB C TOJMMEpPHONM MOJEeKyJIoH. [lonuruiekcel Kak HOCUTENW I JIOCTaBKH
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TeHETUYECKOro Marepuana. Jlenapumepsl. MHUKpOKanCynbl ¢ HoIuMepHOH oOomoukoil. Ilpumepsr
pa3paboTOK JIEKAPCTBEHHBIX MTPENAPATOB, COJEPHKAIUX HAHOCTPYKTYPHI IOJIUMEPOB.

2.4. Jlpyrue HaHO4YAacTHIbI M HaHoMaTepuauabl. Hanosmynbcuu. TBepaple TUNUHBIE HAaHOYACTHUIIBI:
CTPOCHHME, CBOWMCTBA, IPUMEPHI HCIOJIB30BaHMA. AcCCOLIMATBI IOBEPXHOCTHO-aKTUBHBIX BEIIECTB Kak
HOCUTENIM JIEKaPCTBEHHBIX BELIECTB - MHULEIUIBI, MHKPOAIMYJIbCUH, XHIKHE KpHcTamwibl. Kybocombl u
TeKCOCOMBL. [IMKIOAEKCTpUHBI W ApyTrHe CyNpaMoJIeKysspHble cuctembl. Hanokxonrtennepsr n3 JIHK.
bimkaiimue U OTHaNEeHHBIE IEPCIIEKTUBI IPUMEHEHUS HAHOYACTUL] U HAHOMATEPUAJIOB B MEIULIMHE.

4. O0beM y4eOHOI TUCHMIIIIMHBI

O0BbeM U CIUIIINHEI

Bup yueOHoit padoTbl

3E Axkan. | Actp.
4. 4.
OO0masi Tpy10€eMKOCTh 1M CHUTITHHBI 3,0 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,33 48 48
B TOM 4HcJIe B (popMe NPAKTHYECKOH OATOTOBKHU 0,11 4 3
Jlexmun 0,89 32 24
B TOM 4HcJie B (hopMe MPaKTUUYECKON MOJITOTOBKU - - -
[Ipaktuueckue 3ausrus (I113) 0,44 16 12
B TOM 4YHCJIe B (popMe MPaKTUUECKOU MOATOTOBKH 0,11 4 3
JlaGopatopusie padotsl (JIP) - - -
B TOM 4HcJie B (hopMe TPAKTUUECKON MOJITOTOBKU - - -
CamocTosiTesbHasi padora 1,67 60 40
KonrtakTHas camocrosiTenbHas pabota 167 0,2 0,15
CamMOCTOSITETbHOE U3YUYEHUE PA3/I€NIOB TUCIIUIIIINHBI ’ 598 3985
Bua konTpoJs: 3ader
AHHOTauA padoyell MPOrpaMMbl JUCHUINJIMHBI
«TokcuKkoJI0THsI 1 HAHOTOKCUKOJIOTHS»

1 Heas aucuumiauubl — (HOPMHUPOBAHME Yy CTYAEHTOB MOHATHS O pa3jIMYHBIX AaCMEKTax

TOKCHYECKOI'O I[CﬁCTBHH HAaHOYaCTHIl 1 HAHOMATCpHUalIOB, MEXaHU3MaX HX I[CﬁCTBHH Ha XUBBbIC CUCTEMBbI U

CIOCOOHOCTH K OIIEHKE pUCKa MpU paboTe ¢ HaHOMaTepraJaMHu.
2 B pe3yabTaTe u3y4eHus1 TUCHUILINHBI 00y4aroluiics Mo mporpaMMe 0aKkaJiaBpuaTa J0JKeH:
Obaaoams cliefyOmUMU KOMIETSHIIMSIMA U UHIAUKATOPAMH UX JOCTUKECHUS:
IMK-1.1; [TIK-1.2; TIK-1.3; TIK-3.1; TIK-3.2
3nameo:
- OCHOBHBIE MOHSTHUSI TOKCUKOJIOTUN ¥ HAHOTOKCUKOJIOTUH;
- MEXaHM3MBbl JEWCTBUA Hauboiee pacIpOCTPAHEHHBIX TOKCHYHBIX BEIIECTB U
AHTHUJIOTOB;
- 0COOEHHOCTH JIEWCTBUS HAHOYACTHI] HA KUBBIE CUCTEMBI;
Ymemn:
6 MpaBUJIBLHO OIEHMBATh PHUCK TMpuU paboTe C pa3IMYHbBIMH  HAaHOYACTHUIAMH U
HaHOMAaTepHallaMH,
7 BBIOMpATh CPEICTBA 3allUThl, HEOOXOAUMBIE MPH paboTe ¢ Pa3IMYHBIMH HAHOCHCTEMaMHU U
HaHOMAaTepHallaMu;
Braoemo:
5 uHpopManueit 0 TOKCHYHOCTH HEKOTOPHIX BUIOB HAHOYACTHUI] 1 HAHOMATEPUAJIOB;
6 HaBpIKAMH aHalM3a COBPEMEHHOW HAay4YHOW JIMTEpaTypbl B OOJACTH TOKCHYHOCTH
HAaHOMAaTEPHAJIOB.

3. Kparkoe comepkanue Q1 CHUNITIHHBI
1. BBeneHue m OCHOBHbIe NOHATHs. OnpeneneHHE TOKCUKOJIOTHUU, Pa3lesibl TOKCUKOJIOTHH.
Hctopus tokcukosioruu. [lonstue o BpenHom BeniecTtse. TOKCMYHOCTh M OMACHOCTH Bewlectsa. [loHsTue
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no3bl. Kpussle «no3a-apdexr». Buasl Tokcmueckux 103 M KoHIEeHTpauuid. [lopor BpemHoro aencTBus.
[Tonstue IIJIK. TomepantHOoCcTh. IloHsSTHE TOMeocTaza. Krnaccudukamus otpaBiaenuit. Octpoe u
XpOHHUYECKOe oTpaBieHue. OTHaIeHHbIE TIOCIEACTBHS.

2. JleiicTBHEe TOKCHMYHBIX BelleCTB Ha oOpraHu3sM. OCHOBHbIC NYTH MOCTYIUICHUS TOKCHUYHBIX
BEIeCTB B opranu3M. Kinaccudukaius TOKCHYHBIX BEIIECTB M0 ACHCTBHIO HA OPTaHU3M, 110 N30MpaTeIbHOM
TOKCUYHOCTH. D(PPexThl Mmpu MoBTOpHOM BBeAeHHH. KoMOMHUpOBaHHAs TOKCUYHOCTh. MOJEKYIsSIpHbIE
MEXaHU3Mbl JICMCTBUS TOKCHUYHBIX BEIIECTB. ATOHUCTBI M AHTArOHUCTHI perenTopoB. [Ipumepsl
TOKCUKAHTOB-arOHUCTOB U AHTArOHUCTOB, UX MUILIEHU U 3(PPEKTHI.

3. Jlerokcukanusi 1 aHTHAOTHI. [lepuoasr orpaBieHus. OOME NPUHIIUIIBI JICYCHHUS OTPABIICHUM.
Crumynsinusi €CTECTBEHHOW JEeTOKCHKauuu. VICKycCTBEeHHass AeTOKCUKauus opranusMma. l[Ipumenenue
anTuaoToB. Kitaccudukanus aHTUAOTOB U IPUMEPHI.

4. IlpuMepbl TOKCHYECKOr0 AeHCTBHS BelIeCTB. TOKCHYECKOE ACHCTBHME HEKOTOPHIX BEIIECTB
HEOPraHWYECKOr0 MPOUCXOKICHUSA: MOHOOKCHJ YIJIEpOJa, OKCHIBI a30Ta, OKCHJIbBI CEPbl, KHUCIOTHI M
1IeNI04ud, (TOP, MBILIBSK, TSOHKEIbIE METa/UTbl. TOKCHYECKOe EeHCTBHE HEKOTOPBIX OPTaHUYECKUX BEIISCTB:
OJIHOATOMHBIE CIIUPTHI U TIIUKOJIH, alleTOH, (hochopopraHuuecKue NecTUuluabl, KohenH, HUKOTHH. TOKCHHBI
OJ1eIHOM MOTaHKU U MyXOoMOpa. TOKCHHBI 3Mei U CKOPITHOHOB.

5. IlonsiTMe M 3aJa4d HAHOTOKCUKOJIOrMH. VcTopus HaHOoTOKcuKoJoruu. [Ipumepsl octporo u
XPOHMYECKOT0 JACHCTBHS BbhICOKoaucepcHoi mbii. O630p ['tonTepa O6epaopcrepa «HaHOTOKCHKOIOTHS:
HOBasl JUCLUIUIMHA, BO3HUKAIONIAs M3 MU3YYEHMS YaCTHIl CBEpXMAoro pasmepa». PacnpeneneHue vacTuil
npyu UHTAISIUH. Biustaue pasmepa u Gpopmbl HaHOYACTHUI] — TpuUMepbl. OCOOCHHOCTH ACUCTBUS YaCTHUI] B
HAaHOPAa3MEPHOM COCTOSIHUM. OpraHbpl-MHIIEHN Uisi HaHodacTul. OLEHKa pHCKa IpU BO3ACHCTBHUU
HaHoMarepuanoB. OrpaHMuYeHUs] HAa HCIOJIb30BaHHWE HaHOMAaTepHanoB. METONbI OIICHKHM O€30MacHOCTH
HaHoMartepuanoB. CpeacTBa 3alUThl IpU paboTe ¢ HaHOMaTepHalaMHu.

6. Ilpumepbl TOKCHYECKOTO AeMCTBUS HAHOYACTHL. TOKCHYECKOE JEMCTBME HAHOYACTHIL
METaJIOB, YTJIEPOIHBIX HAHOYACTHUL, OKCUHBIX HAHOYACTHUII, TOJTMMEPHBIX HAHOYACTHULI.

4. O0beM y4eOHOI JUCHUNJIMHBI

O0BpeM TUCIUIIINHEI

Bup yueOHoii padoTnbl

3E Axkan. | Actp.
4. 4.

OO0masi Tpy10€eMKOCTh 1M CHUTTHHBI 3,0 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3AHATHS: 1,33 48 48
B TOM 4HcJIe B (popMe NPAKTHYECKOH OATOTOBKHU 0,11 4 3
Jlexun 0,89 32 24
B TOM 4HcJie B (hopMe TPAKTUUECKON MOJITOTOBKU - - -
[Ipaktrueckue 3austus (113) 0,44 16 12
B TOM 4YHCJIe B (hopMe MPaKTUUECKON MOATOTOBKH 0,11 4 3
JlaGopatopusie padotsl (JIP) - - -
B TOM 4Hclie B (hopMe MPaKTUUECKON MOJITOTOBKU - - -
CamocrosiTesbHasi padoTa 1,67 60 40
KonTtakTHas camocrosiTenbHasi pabota 167 0,2 0,15
CamMOCTOSITETbHOE U3YUYECHUE PA3/I€NIOB TUCIIUIIIIUHBI ’ 598 3985
Bua konTpoJs: 3ader
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AHHOTaNUA padoyell MPOrpaMMbl JUCHUINJIMHBI
«MarHuTHbIe HAHOMATEPHAJbI»

1 Ileap AMCHMIINHBI — TPUOOPETEHNE 3HAHMNI, YMEHHHN U (JOPMHUPOBAHHE KOMIIETEHIIMHI B 001aCTH
TEOpUU U TMPAKTUKU pa3pabOTKM U UCIHOJIB30BAaHUS MAarHUTHBIX MAaTepHalioB, BKJIOYash MarHUTHBIE

HaHOMAaTepHaIbl.

2 B pe3yabTaTe N3y4eHHs JMCUUILIHHBI 00y4AIOUIMICS N0 MPorpaMMe 0aKaJaBpuAaTa J0JKeH:

Obaaoams clieayOmUMU KOMIETSHIIMSIMA U UHAUKATOPAMH UX JOCTUKCHUS:

[IK-1.1; TIK-1.2; TIK-1.3; TIK-3.1; TIK-3.2

3namo:

- TUIIBI MATHUTHOTO YIIOPSI0YCHHSI U KIIACCU(PUKAIIUI0O MATHUTOYIIOPSIIOYCHHBIX MaTEPHAJIOB;

- OCHOBHBIE XapaKTEPUCTUKH (Peppo- U pepprUMarHUTHBIX MaTEPUAIIOB;

- CBSI3b MAaKPOCKOIIMYECKUX MAaTHUTHBIX XapaKTEPUCTUK C BHYTPEHHEH CTPYKTYpOi MaTepuana;

- CYIIECTBYIOIIHNE U MEPCIIEKTUBHBIC 00JaCTH MPUMEHEHHUSI MATHUTHBIX HAHOMATEPUAJIOB;

- CIIOCOOBI TIOJTYYEHUS OCHOBHBIX THUIIOB MAarHUTHBIX HAHOMAaTEpHUajOB M OCOOEHHOCTH BbIOOpA
MeTOJIa 7Sl 0O0ecTieueHusl TPEOyeMbIX MAarHUTHBIX CBOWCTB;

Ymemn:

- TEOPETUYECKN OIICHHBATh MAarHUTHBIE XapaKTEPUCTUKH HOBBIX (eppo- U (eppUMarHUTHBIX
MaTepraioB OCHOBHBIX KJIACCOB;

- MPOU3BOIUTHL OOOCHOBAaHHBIM BBIOOpP COCTaBa, CTPYKTYpPHI W CHOCO0A TMOJYYCHUS MArHUTHBIX
HAaHOMAaTEPHAJIOB JIJIsl KOHKPETHBIX 00J1acTell MPUMEHEHHUS,

- MPOBOAUTh AHAJIU3 MATrHUTOMETPUYECKUX MCCIEIOBAaHUM M COMOCTAaBICHUE HMX PE3YJbTATOB C
COCTaBOM M CTPYKTYPOU MCCIIEIOBAaHHBIX MArHUTHBIX HAHOMATEPUAJIOB;

- IPUMEHATh TEOPETHUYECKHWE 3HAHUA B OO0JIACTU MarHeTM3Ma HAaHOMATEPUAIOB JUIS PEIICHUS
UCCIIEJIOBATEIbCKUX M TMPUKIAIHBIX 337ad, B TOM 4YHCIe B O0OJAacTH HAyKd O HaHOMaTepuaigax Hu
HAaHOTEXHOJIOTUHU.

Braoemy:

- HaBBIKaMU TIOJTyY€HHUsI OCHOBHBIX KJIACCOB MAarHUTHBIX HAHOMATEPUAIIOB;

- METOJIOJIOTMYECKUMHU MOJIXO0JaMU U HaBbIKAMH BBISBICHUS B3aUMOCBSI3€H CTPYKTYphI, CBOMCTB U
TEXHOJIOTHH MMOTYYCHHUS] MArHUTHBIX HAHOMATEPUAJIOB;

- HABBIKAMHU OCBOEHHS W TPUMEHEHHS HOBBIX METOJOB HCCJIEIOBAaHUS MAarHUTHBIX CBOMCTB
HaHOMAaTEPHUAJIOB.

3. Kpartkoe coaep:xanue TUCHMILIHHBI

Pasznen 1. OcHOBBI MAarHeTH3MAa M TEOPUMU MATHUTHOTO YIIOPSIA0YEHUS

OcHoBbl (Qu3MKHM Mar"Heru3dma. MarHerusM aToMOB W HMOHOB. OCHOBHbIE IIOHSTHS.
Knaccudukanus BemecTs mo OTHONICHHIO K MAarHUTHOMY ToJ0. CIIMHOBBIA M OpOUTANBLHBI MarHUTHBIC
MoMeHThl. OpOutanbHoe BbIpoxkiaeHue. [lapamarnetusm coeaunenuid d- u f-anemeHTOB, mapamarHeTusm
AJIEKTPOHOB MPOBOJAUMOCTH.

[ua- u napamardeTusM. MaruuTHoe ynopsifoueHue. Kiaccuueckue u KBaHTOBO-MEXaHUYECKUE
TPaKTOBKM JMa- M mapaMmarserusma. 3akoH Kropu-Beiicca. OOmenHoe B3ammozeilicTBue. Mojenb
["aitzen6epra-/lupaka-Ban-dnexka. MexaHu3mMbl 0OMEHBI, THIBI 00OMEHa, TPUMEPbl OOMEHHBIX KIJIACTEPOB.
Tunel MarHuTHOrO yropspodeHus. CIOHTaHHAsS HAaMarHUYEHHOCTh. MarHUTHBIE MOMEHT B (deppo- u
dbeppuMarHeTuKax.

Teopuss MoJexkynaspHoro moJjs. POpycrpupoBaHHble cucTeMbl. IlpencraBineHus Tteopuu
MOJIEKyJIsipHOTO ToJisi Beiicca. TemmeparypHble 3aBUCUMOCTH MAarHUTHOM BOCIPUHUMYHUBOCTH (eppo-,
anTudeppo- U heppuMarHeTukoB. TepMOAMHAMHYECKAsI TEOPUSI MATHUTHOTO yropsnodeHus Jlannay. Brian
MarHUTHOTO YHOPSAOYEHHUS B TEIIIOEMKOCTh. DpycTpalusi CIMHOBHI B IUIOCKUX CTPYKTYpaxX M KyOM4eCcKHX
aHTH(eppOMarHeTUKaX.

MaruuTHasi aHM30TPONMA M MATHUTOCTPUKUMA. CBS3b CTPYKTYPbl MarHUTHBIX XapaKTEPUCTUK
MaTepuana. MarHUTOKPHUCTAININYECKAss aHU30TPOIUs, OOMEHHAss MarHUTHAsI aHU30TPOIUS U AaHU3OTPOIIHS
dbopmbl. MarHuTHble CBOWCTBA aHMU3OTPONMHBIX HAHOYACTHII. MarHUTOynpyroe B3aWMOJICHCTBHE,
MarHUTOCTPUKIHsI. MarHurocrarudeckasi SHeprus, pazmMaranuuBatomiee mnoie. Crnaberii peppoMaraeTusm.
[Ibe30MarHUTHBIA U MarHUTORJICKTPUUECKHUH dPEKT.

Pa3nes 2. TUnbl MATHUTHBIX HAHOMATEPHUAJTIOB U 00J1aCTH UX MPUMEHEHUsI
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OcHOBHbIE MATHHTHBIE MaTepHajbl. MHOroo0Opasue MarHUTHBIX XapaKTEPUCTUK, MarHUTHAS
CUMMETpUSA, MyIbTU(QEppOUKH. MarHuTHbIE XapaKTEepUCTUKU U MPUMEHEHHE METAJUIOB IPYMIbl jKejle3a U
UX CIUIaBOB. MarHMTHbIE XapaKTEPUCTUKU U NPUMEHEHUE PEAKO3EMENIbHBIX METAUIOB U MX CIUIaBOB.
Oxcunnble ¢peppumarHeTuku ¢eppuThl mmnuHenu, teopus Heens, ¢epputsl rpaHaThl, rekcaroHajibHbIE
beppuThI.

JlomMeHHasi CTPYKTYpa M OJAHOAOMEHHOCTb. Teopuss MUKpoMmarHeTusma. [[oMeHHas CTpyKTypa,
rpaHUIBl JOMEHOB. BOpTEKCHbIE CTPYKTYypbl B MArHUTOMSTKMX MaTepuanax. JlomMeHHass CTpyKTypa
OJIHOOCHBIX (PeppOMAarHeTUKOB B 00bEMHOM, TOHKOIUIEGHOYHOM M HaHOpa3MepHOM cocTosiHuu. [loBenenue
OJIHOJJOMEHHBIX YaCTHUI] B MArHUTHOM MoJe. Penakcanys HaMarHU4€eHHOCTH.

IIponeccsl HamarnmyuBanus. HamarnuumBaHue OJHOJOMEHHBIX dacTull (Moxaenb CTooHepa-
Bonbdapra). [lone anmzorpomnuu. Ilpornecc HamMarHMuMBaHUSA, CTAOWIM3AIUs MArHUTHOTO COCTOSIHHUSI U
IUHaMudeckue 3¢ ¢exTsl mporecca HamMarHuuuBaHus. OCOOCHHOCTH HaMarHMYMBAaHUS TOHKUX IUICHOK U
HAaHOYACTHII.

CynepnapamMarHeTu3M M MarHMTHbIE KMIKOCTH. BHYyTpeHHMI 1 BHEIIHUI CyneprapaMarHeTu3M.
Temnepatypa OmoxupoBku. OlieHKa pa3MepoB HAaHOYACTHUI[ MO JAaHHBIM MarHUTHOM BOCIHPHUHUMYUBOCTH.
OCHOBHBIE XapaKTEPUCTUKH JUCHEPCUN MArHUTHBIX YacTUL. YCIOBHS YCTOMYMBOCTM MarHUTHBIX
xuakocred. IloBeneHne MarHMTHOM JKHJIKOCTH B HEOJHOPOJHOM MArHUTHOM  IIOJIE, OCHOBBI
depporuapoaraamuku. [loBeleHHEe MArHUTHBIX W HEMArHUTHBIX YacTUI[ B MAarHUTHOW JKHUJIKOCTH B
MarHUTHOM I10JI€: MATHUTHAs JIEBUTALMS U Pa3AeICHHE MATEPUAJIOB MO INIOTHOCTH. OCHOBHBIE IPUMEHEHUS
MarHUTHBIX KHJKOCTEH: MarHWTHas cenapaiusi, MarHUTOXHUJIKOCTHBIC YIUIOTHEHHUS, MAarHUTOKUIKOCTHBIE
aMOPTHU3aTOPHI U IeMIIEPHI.

Pa3znesn 3. B3amMmopeiicTBHe HAHOMATEPHAJIOB C J3JCKTPOMATHMTHBIMH MOJSIMH W MeETOAbI
HCCJIeI0OBAHUS

MarHuTHble pe30HAaHChI W MATHHTOONTHYeCKHe sBJeHMsA. OCHOBBI TEOPUUM MArHUTHBIX
pE30HAHCOB. DJIEKTPOHHBIN NapaMarHUTHBIN pe30HAHC. SIepHbI MAarHUTHBIM PE30HAHC — OCHOBBI METO/IA,
CIMH-CIIMHOBAsT M CHHH-pPEUIeTOYHas penakcauusi, npuHuunel SIMP-tomorpadum u UCHONb30BaHUE
HAHOYACTHI] B KAYE€CTBE KOHTPACTHBIX areHTOB. @eppOMarHUTHBIN pe3oHaHC. DeppUMarHUTHBIN pEe30HAHC.
AHTU(DEppOMArHUTHBIA pe30HaHC. BiMsHUE CTPYKTYPHI U MAarHUTHBIX CBOMCTB MaTepuaia Ha Pe30HAHCHYIO
YacTOTy IpPU E€CTECTBEHHOM (eppOMarHUTHOM pe30HaHCe. MAarHUTOONTHYECKHE SIBICHUA — 3(PPEKThbI
Dapanes u Poxra, r3pdext Keppa.

MaraurodjieKTpuyeckue siBjieHusl. MarHMTHbIe reTepoCcTPYKTYpPbl. MarHeToCcONpoTUBICHUE U
apdext Xomna. CrimH-pa3ynopsI0YeHHOE pacCesHUE IEKTPOHOB, aHU30TPOITHOE MarHEeTOCONPOTUBIICHUE,
KOJIOCCAJIbHOE MarHeTOCONPOTUBIICHUE, TUTAHAPHBIN U aHOMATbHBIN (D PekThl Xoiima. MarHuTHBIC CBOMCTBA
TOHKHUX TUIEHOK. OCOOCHHOCTH OOMEHHOTO M KOCBEHHOTO OOMEHHOTO B3aMMOJICHCTBUI B TOHKOIIJICHOYHBIX
MarHuTHBIX TeTrepocTpykTrypax. CHHHOBBIE TOKHM, MOJAENb JABYX TOKOB Motra. ['uranrckoe
MarHeTocornpoTusieHue. CIMHOBBIE BEHTHWIIN U CIIMHOBBIE (GMIBTPhI. TyHHEIHHOE MarHeTOCONPOTHUBIICHHUE.
VYerpoiicTBa XpaHeHHs! HH(QOpMalMi Ha OCHOBE MarHUTHBIX CpPe/.

Co3nanue MarHuTHBIX moJeil. CriocoObl CO37aHUS OJAHOPOIHBIX MAarHUTHBIX TOJEH M ToJei
TpeOyemoil koHUrypanuu. Bo3sMOKHOCTH W OrpaHUYEHHUS MPU KCIOJIB30BAHUU BO3AYIIHO-0XJIaX1aeMbIX
cojeHonioB U Karymek [enpmrosbua. Humuaapsr Xanbaxa. DIeKTpOMAarHUTHI — MPUHIMI JEHCTBUA H
orpaHnyeHus. BO3MOXHOCTH M OrpaHUYEHMS MCIOJIb30BAHMS MOCTOSHHBIX MarHUTOB. CBEpPXMPOBOASIINE
cojieHouibl. butTepoBckue M ruOpUAHbIE MarHUTHL. VIMIy/nbcHAsh TEXHUKA CO3/IaHUSI MarHUTHBIX MOJIEH U
crocob cxaTHsi MAarHUTHOTO MOTOKA.

HccaenoBanne MarHUTHbIX HaHOMaTepHuaJioB. VccnenoBanue TUPpakiuy peHTTEHOBCKHUX JTy4ei
U  HEUTpoHOB. CHEKTPOCKONMUA MarHuTHOro peHtreHoBckoro gamxpomsma. EXAFS u  XANES
cnekTpockonus. CIeKTpocKonus ramma-siaepHoro pesoHanca (3ddexra MeccOayspa) U HCIOIB30BaHHE
MeccOay3pockoil CIIEeKTPOCKONHUU JUIS UCCIIEIOBAaHUSI MAarHUTHBIX MaTepuanoB. VccrnenoBaHnne MarHUTHBIX
MaTepUasoB Ha JOMEHHOM YPOBHE: 3JIEKTPOHHAs MMKPOCKOIMS, CKaHUPYIOLIas 30HA0Bas MUKPOCKOIIUS C
MarHUTHBIMH ~ 30HJaMH, MHKpockomuss u  crnektpockonusi d3ddexra Keppa. HccnenoBanue
MaKpOCKOIUYECKNX MArHUTHBIX XapakTepucTuk: Bechl dapajes, 3KCTpaKLMOHHBIE MarHUTOMETPHI,
BuOpomaraeromerp, SQUID-marauTomerpust. OcoOEHHOCTH BHIOOpA METO/IA MCCIICIOBAHMUS.
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4. O0beM y4eOHOI JUCHUNJIMHBI

O0beM TUCHUIIIUHBI

Bun yueOHo# padoThI

3E Axkan. | Actp.
4. 4.

O01mas TPy10eMKOCTh TUCHUIIHHBI 3,0 108 81
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 1,33 48 48
B TOM 4HcJIe B (popMe NPAKTHYECKOH OATOTOBKHU 0,11 4 3
Jlexun 0,89 32 24
B TOM 4HcCIe B popMe MPAKTHYECKON OTOTOBKU - - -
[Tpaxtrueckue 3anstus (113) 0,44 16 12
B TOM 4HcCIIe B popMe MPAKTHUECKON OTOTOBKU 0,11 4 3
Jlabopartopusie padots (JIP) - - -
B TOM 4HcCIIe B popMe MPAKTHUECKON OTOTOBKU - - -
CamocrosiTesbHasi padoTa 1,67 60 40
KoHnrtakTHas camocrosTenbHas pabota 167 0,2 0,15
CaMocCTOsITENIbHOE U3YUYEHUE PA3AEIOB IUCIUIIIMHBI ' 598 | 39,85
Bua koHnTpoJis: 3auer

AHHOTanuA padoyeil MPOrpaMMbl JUCHUIJIMHBI
«OCHOBBI KpHCTALIOTPA(UH B TEXHOJIOTHH HAHOMATEPHATIOB)

1 Ileap AMCHMNINHBI — TPUOOPETEHNE 3HAHMNI, YMEHHH M (POPMHUPOBAHHE KOMIIETEHIIMHI B 001aCTH

MPUMEHEHHUS KpUCTAIIOrpauueckoro anmnapara JJis BbISIBICHUS U 3a/1aHUS CBA3H MEXKIY KPUCTAIITHYECKON

CTPYKTYpOIi, opranu3anueii 1 xapakTepucTUKaMi HaHOMaTepHUaoB.

2 B pesyabTaTe H3y4eHUs1 JUCHHUILUINHBI 00y4alouiics Mo nporpaMMe 0akajJlaBpuaTa J0JIKeH:
Obnadamye cleayoOmUMI KOMIIETEHIIMAMU U UHIUKATOPaMH UX JTOCTUKEHU:
I1K-1.1; ITK-1.2; ITK-1.3; T1K-3.1; T1K-3.2
3Hamb:

- 3JIEMEHTBI TOUEYHOM U MPOCTPAHCTBEHHON CUMMETPUH, CIIOCOOBI X MPEACTABICHUS U
0COOEHHOCTH B3aUMOJIEHCTBHS,

- MIPUHIUIIBI UHAULUPOBAHHUS Y3JIOB, PAIOB U IJIOCKOCTEN KPUCTAIUINYECKON PEIIETKY;

- TUIBl  NPOCTPAHCTBEHHBIX  PEMETOK,  CHOCOOBI  TMOCTPOEHUs  rpaduKoB
IIPOCTPAHCTBEHHBIX TPYIIIL;

- MEXAHU3MBI POCTa KPUCTAUIOB, BKIIOYasi HAHOKPUCTAILIBL;

- CBSI3b OOJHMKA KPUCTAUIOB C HMX CTPYKTYPOH M CIOCOOBI YIpaBlIeHUS OOJIMKOM
KPHUCTAJIJIOB.

Ymems:

- UCIIOJIb30BaTh 0003HAYEHHs] MPOCTPAHCTBEHHBIX M TOYEUHBIX TIPYNI CUMMETPUH,
CTPOUTH TPaPUKH MPOCTPAHCTBEHHBIX M TOYCUHBIX TPYII CUMMETPHH;

- AQHAIM3UPOBATh BO3MOXKHOCTH TOJYYEHHs] HAHOYACTHUIl pazIu4YHON (OpMbI, B
3aBUCUMOCTHU OT CUMMETPUHN KPUCTAIUIMYECKOTIO CTPOEHMSI MaTepralla HAHOYAaCTHIL;

- 3aJaBaTh TPEeOOBAaHUSA K YCIOBUSAM (OPMUPOBAHMSI HAaHOYACTHUI] U HaHOMATEPHAJIOB,
JUis o0ecTieyeHns TpeOyeMBbIX CTPYKTYPHBIX U (PU3UUECKUX XapaKTEPUCTHK HAHOMATEpUaa;
Braoemy:
9. HaBBIKAMHU KPHCTAIIOTPAaUUIECKOTO OMUCAHUS PEATbHON CTPYKTYPhI KPUCTAILIOB;
10. METOI0IOTHYECKUMHU TTOAXO0/IaMU U HaBbIKAMHU BBISIBICHUS B3aUMOCBSI3€Ml CTPYKTYpPhI, CBOMCTB U

TCXHOJIOTHUHU MOJIYYCHHUA KPUCTATNIMYCCKUX HAHOMATCPUAIIOB.

3. Kparkoe comepkanue Q1 CHUNITIHHBI
Haykd, CyOaMCIUIUIMHBI KprcTauiorpadhuu u e€ CBA3b C APYrUMH OOJACTSIMH HAaydHOTO 3HAHHUSL.

Ucropust pasButus kpuctamorpaduu. CoBpeMEHHOE COCTOSHUE, MPOOJIIEMbl M TEPCHEKTUBHI Pa3BUTHS
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KpucTaimiorpaguu M CMEXHBIX JucuuiuiiH. Kpucramun u  ero cBoiictBa. 3HaueHHe U 3a/a4d
KpucTaysiorpaduu B MpUMEHEHUH K HayKaM O HaHOMaTepHallax U HAHOTEXHOJIOTHH.

IIpoenupoBanne KpHUCTANIOB. Buusl npoekinuii, wucrnoib3yemble B KpHcTaiorpaduu, uX
noctpoenue. [IpenMyiiecTBa U HeIOCTATKH CTIOCOOOB MPOCIIUPOBAHUSI.

JJIeMeHTbl MAKPOCHMMeTPHH KpHCTaNI0B. IloBopoTHble ocu. OrpaHudeHHs Ha BO3MOXHBIN
MOPSAOK OCH B KpHUCTaie. 3epKalbHble IUIOCKOCTH M LEeHTp HHBepcuu. OO003HaYeHHE 3JIEMEHTOB
cummerpuu. Cioxable ocu cummerpun. OceBas Teopema Ditepa. CriocoObl IPeACTaBICHUS U OCOOCHHOCTH
B3aUMO/JICUCTBUSI CHMMETPHUYECKUX OIEpaIlHil.

Pazgen 2. MakpocuMMeTpHUsi HAHOKPHCTAJJIOB

Toueunsie rpynnsl cMuMMeTpHH. BpIBOJ ToUueUHBIX Irpynn cuMMeTpun. KoopAHHATHBIE CUCTEMBI B
Kpuctayorpaduu. Kareropun 1 CHHIOHUU KPUCTAUIOB. Y CTaHOBKA KpucTaiioB. O603HaUeHHE TOYEUHBIX
rpyni cumMmerpun B cuMmBonke bpage, llsuduuca u I'epmana-Morena.

Kpucraniaorpadpuueckoe unauuupoBanme. HHaekcel y3moB, pédep W TpaHed KpPUCTAJIOB.
ITapametpsl Belicca u cuMBoibl Musuiepa. UeTbIpeXUHIEKCOBBIE OCHU T'€KCArOHAJIBHONM CUHIOHUH, UHICKCHI
bpage; cumBoIBI pedep TeKcaroHanbHbIX KPUCTAUIOB. ENMHUYHAS rpaHb B KpUCTaIaX Pa3HbIX CHHTOHUIL.
3aKOH 30H.

IIpocthie ¢popmbl. [TonsTre mpocThix ¢popm KpucTayioB. [IpocTeie hopMbI B K1accax ¢ € AMHUIHBIM
HanpasieHueM. [IpocTtsie popmbl B Kitaccax 0e3 eqMHUYHBIX HanpaBieHUid. CBA3b CHUMMETPUHN BHYTPEHHETO
cTpoeHus ¥ popMbl HaHOKpUCTaIOB. KoMOMHAIIMOHHBIE MHOTOIPaHHUKH.

Pa3nea 3. Kpucra/uioxumMusi HAHOMaTepuaIoB

DJIeMEeHThl TPAHCJIALUMOHHOM cuMMerpuu. Kpucramimdeckas pem€rka M THUIBI 3JIEMEHTapPHBIX
siueek. [IpocTpaHCTBEHHBIE 3JIEMEHThl CUMMETPHM: BUHTOBBIE OCH, IJIOCKOCTH CKOJIB3SIIIETO OTPAaXKEHUS.
B3auMopeiicTBrE 3aKPBITBIX U OTKPBITBIX JIEMEHTOB CUMMETPUHU.

IIpocTpaHcTBeHHBbIe Tpynnbl cuMMeTpuu. OOo3HaueHHE M BBIBOJ MPOCTPAHCTBEHHBIX TPYII
cummetpun. I[loctpoenue rpadukoB mpOCTpaHCTBEHHBIX rpynm. CBsi3b TPAHCISLUOHHONW CUMMETPUU C
MaKpOCUMMETpUEH  HaHOKpUCTAUIOB. OCOOEHHOCTM  MOP(OJIOrMH  HAHOKPUCTAJUIOB  pa3IMYHBIX
IIPOCTPAHCTBEHHBIX TPYIIII.

OcHoBbI KpHCTAIOXUMHH. KOOpAMHALMOHHBIE 4YMCIIA, KOOPAMHALMOHHBIE IOJM3JPHI, YHUCIIO
(GOpMYJIBHBIX €IUHUIl. THUIBI XUMHUYECKOW CBA3M B KpucTayuiax. [lmoTHelmue mrapoBble YNAaKOBKU B
Kpuctainax. M30cTpykTypHOCTb, U30THINS, FeTepOoTUNIHA. OCHOBHBIE KATETOPUH KPUCTAINIOXUMUHU.

Poct HaHokpucTa/ioB. [IpuunmHbl W ycloBus 00pa3oBaHHs KPUCTALIOB. MeXaHHU3MBI pOCTa
KpucTaiioB. DaKkTOpbl, BIUSIOMIKE Ha OOJIMK KpUCTAUIOB. Mopgonorudyeckue OCOOCHHOCTH peajbHBIX
KPUCTAIIJIOB: CKYJBITYpa rpaHel KpucTaiia, (OpMbI pocTa KPUCTAIIJIOB, CPOCTKU KPUCTAIIJIOB, CUMMETPUS
JBOMHUKOB. METOBI BHIPALIMBAHUS KPUCTAIIIOB U 0COOEHHOCTH (pOpMUPOBAHMSI HAHOKPUCTAJIIOB.

4. O0beM y4eOHOI JUCHUNJIMHBI

O0BbeM TUCIUIIINHEI
Bup yueOHoit padoTnbl Axan, | Acip.
3E
4. 4.
OO0masi TPy10€eMKOCTh 1M CHUTITHHBI 3,0 108 81
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 1,33 48 48
B TOM 4HcCJIe B (pOpMe NPAKTHYECKOH OATOTOBKHU 0,11 4 3
Jlexun 0,89 32 24
B TOM 4HcCJIie B (hOpMe MPAKTUIECKON TOJITOTOBKU - - -
[Ipaktnueckue 3austus (113) 0,44 16 12
B TOM 4YHCJIe B (popMe MPaKTUUECKON MOATOTOBKH 0,11 4 3
JlaGopatopusie padotsl (JIP) - - -
B TOM 4HcJie B (hopMe TPaKTUUECKON MOJITOTOBKU - - -
CamocrosiTesbHast padoTa 1,67 60 40
KonrtakTHas camoctosTenbHas pabora 167 0,2 0,15
CaMOCTOSITETbHOE U3YUYEHUE PA3/I€NIOB TUCIIUIIIINHBI ’ 598 3985
Bua konTpoJs: 3ader
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5.4 IlpakTuka

AHHOTanus padoyeil nporpaMMsbl YueOHOH NpakTUKN: O3HAKOMHUTEJbHOH NPAKTHKH

1 Ieap NpakTHKM — TOJNyuYeHHE OOY4YaIOIMIMMCS TNEPBUYHBIX NPO(PECCHOHANBHBIX YMEHHHA U
HABBIKOB IIyTEM CaMOCTOSATEIHHOIO TBOPYECKOrO BBINOJHEHUS 3a/ady, IOCTaBJICHHBIX MPOTrpamMMoin
MPAKTUKU.

2 B pe3yJabTaTe NpoXo:KIeHUs MPAKTHKHA 00y4al0UIUIiCA T0JIKEH

Obaaoams cleqyomUMU KOMIETESHIIMSIMU U HHAUKATOPaAMH UX JOCTUKECHHUS:

VYK-1.1; YK-1.3; VK-1.5; YK-8.4; VK-8.8; OIIK-1.4; OIIK-1.5; OIIK-1.7; OIIK-3.1; OIIK-3.2;
OI1K-3.3; OIIK-3.4; OIIK-3.6; OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-5.1; OIIK-5.2; OIIK-5.3

3nams:

MOPSAOK OpraHu3alli, IUIAHUPOBAHUSA, MPOBEACHUS W OOeCHedeHUs HayYHO-UCCIIEI0BATEIbCKUX
paboT ¢ KCII0JIb30BaHHEM COBPEMEHHBIX TEXHOJIOTUM;

NOPSAOK  OpraHu3allid, IJJaHUPOBaHUS, TMpOBeleHUus M  obecreyeHUs 0Opa3oBaTeIbHON
JeSITeIBbHOCTH 10 MPOPUITI0 U3ydaeMOi MporpaMMBbl OakaaBpuaTta.

Ymemn:

OCYILECTBIISAITh TMOUCK, O00OpaOOTKYy M aHadN3 HAyYHO-TEXHHUYECKOW HH(GOpMAIMHM IO MPOPHIIO
MPONEHHOM MTPAKTUKH, B TOM YHUCJIE C MPUMEHEHUEM Internet-TexHonIoruii;

Braoemw:

CIIOCOOHOCTBIO M TOTOBHOCTBIO K HCCIIEOBATENIbCKONW AESITENbHOCTH MO MPOQUIII0 H3ydaeMoi
porpaMMbl OaKanaBpHara;

METOJIOJIOTUYECKUMU MOAX0AaMHU K OpraHMU3allMd HAayYHO-HCCIIEN0BATeNIbCKOW M 00pa3oBaTEIbHOMN
NeSITeTbHOCTH.

3 Kpartkoe cogepxxanne NPpaKTHKHU

VYuebHas NpaKTHKa BKIIOYAET JTalbl O3HAKOMJIGHHA C METOJNOJIOTHYECKUMH OCHOBAMHU H
MPAKTUYECKOTO OCBOEHUS MPUEMOB OpPraHM3allM, IUIAHWPOBAHUS, MPOBEACHUS U OOECTeyeHUs] Hay4dHO-
UCCIICIOBATENIbCKOW M 00pa3oBaTeNbHON  JESATEIBHOCTH,  O3HAKOMIJIGHHS C  JIeSITEIbHOCTHIO
0o0pa3oBaTeNbHbIX, HAay4YHO-HCCIEAOBATEIbCKUX U MPOEKTHBIX OpraHu3aluii mo mnpoduiao usydaemon
porpaMMbl OakajiaBpHara.

KonkperHoe coaepxaHue yuyeOHOW MNPAKTUKH ONpEAeNseTcs WHIWBUIYaJbHBIM 3aJaHHEM
00yyYaromerocsi ¢ y4éToM MHTEPECOB U BO3MOXKHOCTEH KadeApbl WM OpraHU3aluy, IIe OHA MPOBOJIUTCS.
NunuBuayanpHOE 3aaHUe pa3padaThIiBAeTCs MO MPOdIIII0 H3ydaeMon porpaMMbl OakaraBpHara.

4 O0beM NPAKTHKH

O0beM NpakTHKH
Buna yueOHo# padoThI Axax, | Actp.
3E
4. 4.
O01mas TPy10eMKOCTb NPAKTHKHA 3 108 81
KonTakTHas padora — ay1MTOPHBbIE 3aHATHS: 0,89 32 24
B TOM 4HcJie B opMe NPAKTHYECKOH MOATOTOBKH: 0,89 32 24
[Ipaktuueckue 3anarus (I113): 0,89 32 24
B TOM 4HcCIe B popMe MPAKTUYECKON OJATOTOBKHU: 0,89 32 24
CamocTosiTesbHasi padora 2,11 76 57
KonTtakTHas camocrosiTenbHasi pabota 0,4 0,3
CamMOCTOSITETbHOE U3YUYEHUE PA3/IeJIOB MPAKTUKHU 2,11 75,6 56,7
B TOM 4HcCIe B popMe MPAKTUYECKON OJTOTOBKHU: 75,6 56,7
Bua koHnTpoJs: 3a4deT ¢ OLEHKOM
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AnHoTanmus padoueil nporpaMmmsbl 1Ipon3BoACTBEHHOM NPAKTUKH: MPAKTUHKH 110 MOJIYVUEHHIO
npodeccuoHaAJILHBIX YMEHNN U ONILITA NPOodecCHOHATLHON AeaTeJLHOCTH

1 Heap npakTHKH — TONydeHHE MPOodecCHOHATBHBIX YMEHHH M OmbITa MpodhecCHOHATBLHON
JEATEIbHOCTH MYTEM CaMOCTOSITEILHOTO TBOPUYECKOTO BBIMOJHEHHUS 3aJad, MOCTABICHHBIX MPOrpamMMoit
npakTuku. Janee 6epercs u3 padodeil mporpaMMbl IPOU3BOJACTBEHHOMN MPAKTHKHU.

2 B pe3yabTaTe NPOXO0:KIeHUS NPAKTUKH 00yYaAIOIMIACH 0JIZKEeH:

Obaaoams clefyomUMU KOMIETSHIIMSIMA U HHAUKATOPAMH UX JOCTUKCHUS:

[lepeuncnenne KkomoB (GOPMHUPYEMBIX KOMIIETEHIIMH W  HWHIUKATOPOB HUX  JOCTHUIKECHHUS
VK-1.1; VK-1.5; VK-2.2; VK-2.3; VK-4.2; VK-4.4; VK-4.9; VK-6.3; VK-6.4; VK-6.6;, VK-8.2; VK-8.3;
VK-8.4

3namu:

MOIXOJbl K OpraHu3ald U IUIAaHMPOBAHHUIO HAyYHO-HCCIIENOBATENbCKONW pabOThl, OMBITHO-
KOHCTPYKTOPCKOH M MPOU3BOICTBEHHOM JIEATEIHHOCTH 10 MPOUITIO POTpaMMbl OaKaiaBpraTa
Ymemn:
BBITOJIHATH TOMCK, 00pabOTKy, aHAJIM3 U CUCTEMATU3aLUI0 HAYYHO-TEXHUYECKOH MH(OpMaLny,
OCYIIECTBIISATH BEIOOP METOJIMK U CPEJICTB PELICHUS 3aa4, IOCTAaBICHHBIX IPOTPAMMOM MPAKTHKHU;
Braoemy:
npueMaMyd pa3pabOTKH IJIAHOB M TIPOrpaMM MPOBEACHHUS TEXHMYECKHUX pa3paboToOK H
HCTIBITAHU .

3 Kpartkoe cogepxxanne NPaKTUKHU

Paznen 1. O3nakomuTenbHbIl. O3HAKOMJIEHHE C TEXHOJOTHMEW TIPOU3BOACTBA M MECTOM
IIPOU3BOJCTBEHHOMN IIPAKTUKH.

Pa3nes 2. BoinostHeHHe TEXHOTOTHYECKOH NMPaKTHKHU. [[pakTHieckoe n3yuyeHne TEXHOJIOTHUECKUX
MIPOLIECCOB  MOJYYEHHs] HAHOMATEPHAJIOB HAa OCHOBE H3YYEHHS TEXHOJOTMYECKHX PpEIrIaMEHTOB
MPOU3BOJICTB. BhINOIHEHNE UHIUBUAYATBHOTO 33JaHHUS.

Paszgea 3. 3akmounrteabHblil. CucTeMaTh3anus MaTepranna, oAroToBKa OTYeTa.

3aKkperieHue TEOPETUUYECKUX 3HAHUH, MONYYCHHBIX OOYJAOIIMMHCS TMPU H3YUYEHUU MPOTPaAMMBI
OakanaBpuara.

Pa3BuTHe y 00yuaronuxcs HaBEIKOB HAYYHO-UCCIIEIOBATENLCKOMN IeITeILHOCTH.

4 O0beM NPaAKTUKHU

O0beM NpakTHKH
Bun yueOHo# padoThI Axax | Acp.
3E
4. 4.
O01mas TPy10eMKOCTb NPAKTHKHA 3 108 81
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 1,78 64 48
B TOM 4ucJie B opMe NPAKTHYECKOH MOATOTOBKH: 1,78 64 48
[Ipaktuueckue 3auarus (I113): 1,78 64 48
B TOM 4HcCIe B popMe MPAKTUYECKON OJATOTOBKHU: 1,78 64 48
CamocTosiTesibHasi padora 1,22 44 33
KonTtakTHas camocrosiTenbHas pabora 0,4 0,3
1,22
CamMOCTOSITETbHOE U3YUYEHUE PA3/IeNIOB MPAKTUKHU 43,6 33,7
Buja koHTpOJIA: 3ader ¢ oeHKOMH
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AHHOTanuA padoueit nporpammsl IIponsBoacrBenHol npakTuku: Hayuno-ncciaenoBarebcko
padoThI

1 Heas nmpakTuku — GopMupoBaHHE HEOOXOAMMBIX KOMIIETEHIIUHN /IS OCYIIECTBICHUS HAy4YHO-
MCCIIEIOBATENILCKOM IEATEIIbHOCTH 110 HarpaBiieHUIo moarotoBku 28.03.03 HanomarepuaJbl.

2 B pe3yabTaTe NPOXO0:KIeHUS NPAKTUKH 00yYAIOIMIACH 0JIZKEeH:

Obaaoams cliefyOmUMU KOMIETSHIIMSIMA U HHIAUKATOPAMH UX JOCTHUKCHUS:

VK-1.1; YK-1.2; YK-1.3; YK-1.4; YK-1.5; YK-2.1; YK-2.2; YK-2.3; YK-4.2; YK-4.3; YK-4.4; YK-4.5; VK-
4.9; YK-6.3; YK-6.4; YK-6.6; YK-8.2; YK-8.3; YK-8.4; IIK-1.1; TIK-1.2; TIK-1.3; [IK-2.1; I1K-2.2; ITK-2.3;
[1K-3.1; 11K-3.2; [1IK-3.3; [1K-4.1; 11K-4.2; [IK-4.3

3namu:

MOPSAJOK OpraHU3alliy, IJIAHUPOBAHUS M MPOBEICHHS HAay4YHO-HCCIEIOBaTENbCKUX pPadOT ¢
UCIIOJIb30BaHUEM TIOCIIETHUX HAYYHO-TEXHUYECKUX JOCTHKEHHI B TaHHOW 001acTu;

TEOPETUYECKHE OCHOBHI DPa3pabOTKU U TMOJY4YEHHs] HAHOCTPYKTYPHUPOBAaHHBIX CHUCTEM U
HAHOMAaTEPHAJIOB, OCHOBHBIE METOIbI UX MCCIICIOBAHUS U 00JIACTH MPUMEHEHUS;

OCHOBHbIE TpeOOBaHMS K TNPEACTABICHUIO PE3yJbTaTOB MPOBEIECHHOTO HCCIEAOBaHUSA B BUIE
HAy4HOI'O OTYETAa, CTaThU WUJIU JOKJIAJIA;

Ymems:

CaMOCTOSITEJIbHO ~ BBISIBJIATh ~ MEPCIEKTUBHBIE  HANpPABJICHUS  HAYYHBIX  MCCIIECJOBAaHUU,
000OCHOBBIBaTh aKTyaJlbHOCTb, TEOPETUYECKYI0O M MPAKTUYECKYI0 3HAUYUMOCTh MPOOJIEMBbI, MPOBOAUTH
HKCIIEPUMEHTAJIbHBIE UCCIIEI0BAHUS, AHAJIM3UPOBATh U UHTEPIIPETUPOBATH MMOTYUYEHHBIE PE3YyJIbTAThI;

OCYIIECTBIISATh MOUCK, 00pabOTKY M aHAIM3 HAYYHO-TEXHHUYECKON HMHGOpMAIMU 1O MPOGUITIO
BBITIOJTHSAEMON pabOThI, B TOM YHCIIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHIA;

paboTaTh Ha COBpPEMEHHBIX NpUOOpax, OPraHU30BBIBATH IMPOBEACHHUE HKCIEPUMEHTOB U
UCTIBITAHUH, IIPOBOJIUTH UX 00pabOTKY U aHATM3UPOBATH PE3yIbTATHI;

Braoemy:

METOJOJIOTUE W METOAMKOM  NPOBEIACHHS  HAy4YHBIX  KCCIEJOBAaHUW;  HaBBIKAMU
CaMOCTOSITEIbHOW Hay9HOU U MCCIIEA0BATEIIbCKON padOTHI;

CIIOCOOHOCTBIO peIIaTh MOCTABJICHHBIE 3a7aud, WCIOIb3ysl YMEHUS M HABBIKH B OpraHU3aIlluU
HAyYHO-UCCIIEIOBATENIbCKUX U TEXHOJIOTUYECKUX paboT;

HABBIKAMU KPUTHYECKOTO aHalli3a HAyYHO-TEXHUYECKOW JUTEepaTyphl, pa3pabOTKu U
dbopMynupoBaHUs COOCTBEHHBIX METOI0JIOTMUECKUX MOJX0A0B K PEIICHUI0 HAYUYHBIX TPOOIIEM.
Iloozomosums u npedcmasums K 3awume HaydHO-HCCIeAoBaTenbckyo padotry (HUP), BeimonHeHHy0 Ha
COBPEMEHHOM YpPOBHE pa3BUTHS HAYKU U TEXHUKH U COOTBETCTBYIOILIYIO BBIOPAaHHOMY HalpaBlICHUIO
NOJATOTOBKM M mporpamme oOydyenus. B mpexacraBiennoit x 3ammre HUP nomkHBI MOMy4uTh pa3BUTHE
3HAHUS U HAaBBIKU, MTOJIyY€HHbIE 00yUYarOIMMCsI IIPU OCBOCHHUH MPOTrpaMMbl OakanaBpuaTa, B TOM YKCIe NpU
M3YyUYCHUHU CHEUMANbHBIX aucUUIUIMH. [IpencraBnennas k 3ammre HUP nomkHa copep:kath OCHOBHBIE
TEOPETHYECKUE TOJIOKEHUS, IKCIIEPUMEHTAIbHBIE PE3YyJIbTaThl, MPAKTUUYECKUE JOCTUKEHUS U BBIBOIBI U3
paboThI.

3 Kparkoe coaepxxanne NPpaKTHKHU

B mporiecce 0cBOSHUS TUCIUTUTHHBI O0YYAIOIIHIACS JOJKEH MOATOTOBUTE M MPEACTABUTH K 3aIUTE
Hay4yHO-UccienoBaTenbckyo padory (HUP), BeimonHeHHYI0O Ha COBPEMEHHOM YPOBHE Pa3BUTHUSL HAyKHU U
TEXHHUKHU ¥ COOTBETCTBYIOIIYIO BHIOPAaHHOMY HAIPaBIECHUIO MOJATOTOBKU U TIPOTpaMMe 00yUeHHUSI.

B npencraBnennoi k 3ammre HUP momxHBI mOgy4uTh pa3BUTHE 3HAHHWS M HABBIKU, MOJYYEHHBIC
oOydJarmuMcsl TMPU OCBOCHHH TPOrpaMMbl OakalaBpuaTa, B TOM 4YHCIIe MPU H3YyYECHUH CHEIUATBHBIX
mucuurinH.  [lpenacraBnennas k 3ammure HUP  nmomkna comepkarh 0030p JMTEpaTyphbl, OIMKMCAaHUE
MCIIOJIb30BAHHBIX MAaTEpUaIOB U METOJIOB UCCIEAOBAHUS, MOJYYEHHbIE IKCIIEPUMEHTAIIbHBIE PE3YJIbTAThl 1
BBIBOJIBI TTO padoTe.
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4 O0beM NPAKTHKH

Cemectp
Bcero
B yueGHoi paGoTs! 6 ceMecTp 7 cemecTp 8cemectp
3E Axan. 3F Axan. 3E Axkan. 3E Axan.
4. q, 9. 4.
OO611ast TpyA0€MKOCTh MPAKTUKHI 15 540 3 108 6 216 6 216
KonrakTHas padora — ayiuTOpHbBIE 4,89 176 0,89 3 2,22 30 1,78 64
3aQHATHSA:
B TOM 4HucJe B (pOpMe NPAKTHYECKO 489 | 176 0,89 32 2,22 80 1,78 64
MOATOTOBKH:
[IpakTHueckue 3aHATHS: 4,89 176 0,89 32 2,22 80 1,78 64
B TOM 4HCIIe B (hOpMe MPAKTUIECKON 489 176 0,89 32 222 80 1.78 64
MOJAITOTOBKHU:
CamocrosiTesibHas padoTa 10,11 | 364 2,11 76 3,78 136 4,22 152
KoHnrtakTHas camoctosTenbHas pabora 1,2 0,4 0,4 0,4
CaMocTosTENbHOE N3YUEHUE PA3/IEIIOB 10,11 362.8 2,11 75.6 3,78 135.6 4,22 1516
MPAKTUKU
Buabl koHTpOJIS: 3auder ¢ 3ader ¢ 3auder ¢
OLICHKOM OLICHKOM OLICHKOM
Beero Cemectp
Bi1 yucOHoi paGoTs! 6 cemecTp 7 cemecTp 8cemecTp
3E Axkan. 3E Acrtp. 3E Acrtp. 3E Acrtp.
q. 9. q. 9.
OO6m1ast TPyA0EMKOCTh MPAKTUKHI 15 405 3 81 6 162 6 162
KonTakTHasi paboTa — ayIMTOPHbIE 4,89 132 0,89 24 2,22 60 1,78 48
3aHATHS:
B TOM 4HcJje B ¢popMe NpaKkTHYeCKOii 4,89 132 0,89 24 2,22 60 1,78 48
NMOATOTOBKM:
[IpakTrueckue 3aHATHS: 4,89 | 132 0,89 24 2,22 60 1,78 48
B TOM 4HcCIie B (hopMe MPaKTUUECKON 4,89 132 0,89 24 222 50 1.78 48
IIOATOTOBKH:
CamocTrosiTesbHasi padoTa 10,11 | 273 2,11 57 3,78 102 4,22 | 114
KonTtakTHas camocrosiTenbHas pabota 0,9 0,3 0,3 0,3
CamocTosTenbHOEC H3YUCHHE Pa3/IeIOB 10,11 272.1 2,11 56,7 3,78 101.7 4,22 113.7
MIPAKTUKU
Buabl koHTpoOJIA: 3ader ¢ 3ader ¢ 3auer ¢
OLICHK O OLICHK O OLICHK O
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AHHoTanus padoyei nporpammbl IIpon3BoACTBEHHON NPAKTHUKHU: MPEUIMIIOMHON NPAKTHKHU

1 Hesib MPaKTHKHU — TIOJITOTOBKA K BBHITTOJTHEHUIO BBITTYCKHON KBAIM(PUKAIIMOHHON PabOTHI.

2 B pe3yabTaTe NPOX0KACHUS NPAKTHKHA 00yYAIOMINICH TOJIKEeH:

Obnadams CIETYIONTUMA KOMITETCHIIMSAMHA U UHIANKATOPAMH MX JOCTHKCHHUS

VK-1.1; VK-1.2; VK-1.3; VK-1.4; VK-1.5; VK-2.1; VK-2.2; VK-2.3; VK-4.2; VK-4.3; VK-4.4; VK-4.5;
VK-4.8;, VK-4.9; VK-6.3; VK-6.4; YK-6.6;, VK-8.2; IIK-1.1; IIK-1.2; IIK-1.3; IIK-2.1; TIK-2.2; IIK-2.3;

IIK-3.1; [1IK-3.2; [IK-3.3; [IK-4.1; [IK-4.2; I[IK-4.3
3nams:

(GU3MKO-XMMHUYECKHE CBONCTBA HAHOMATEepHaOB U HAHOCHCTEM IO NPOGUII0 BbIMYCKHOMN

KBaJTM(PHUKAIIMOHHON paboTHI;

(bPISI/IKO-XI/IMI/ILICCKI/IC 3aKOHOMCPHOCTHU TEXHOJIOTHYCCKUX MPOLECCOB MMOJTYYCHHA HAHOMATCPHAJIIOB U

HAHOCHCTEM 10 POQHITIO BHITYCKHON KBAIU(UKAITMOHHOW pabOTHI;

KOMILIEKC MEPOIIPHUSITHHN 110 TEXHUKE 0€30ITaCHOCTH, OXpaHe OKPYIKaIoIIeH Cpeibl, OXpaHe TPy/Ia;

Ymemn:

OCYIIECTBIISATH KOHTPOJIb CAMOCTOSITEIbHON HAyYHO-UCCIIEI0BATENbCKON paboThI;

BBIIIOJHATL  TTOATOTOBKY H&y‘lHO-TGXHH‘IGCKOﬁ JOKYMCHTAllMU  JIsI  MIPOBCACHUA

UCCJIEIOBAaHUM U TEXHUYECKUX pa3paboToK;

BBITIOJIHATH PAacyueThl, CBSI3aHHBIE ¢ Pa3pabOTKON 3aaHUi TS OT/AEIBHBIX UCTIOIHUTENEH.

Braoems:

HAayYHBIX

CUCTEMOM IJIAHUPOBAHUA U OpPraHu3alid HAYYHO-UCCIICAOBATCIILCKUX B paMKax 1/13yqaeM0171

porpamMmbl OakajiaBpuara.
3 Kpartkoe conep:kaHue NPaKTHKH

[IproGpereHne 3HaHWMN M HABBIKOB [0 OPTaHU3ALMM W YIPABICHUIO OTICIbHBIMHU 3TalaMu M
nporpaMMaMu TIPOBEACHUS HAYYHBIX HCCICIOBAHUN M TEXHUYECKHUX Pa3padOTOK.
[ToaroroBka MaTepuana ajsl BBIIOJTHEHUSI BHITYCKHON KBAJIM(UKAIIMOHHOM pabOTHI.

4 O0beM NPAKTHKH

O0beM NpakTUKH

Buna yueOHo# padoThI

3F Axkan. | Acrp.
4. 4.
O01mas TPy10eMKOCTb NPAKTHKHA 9 324 243
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: - - -
CamocTosiTesbHasi padora 9 324 243
KonrtakTHas camocrosiTenbHas pabota 9 0,4 0,3
CaMocCTOsITENIbHOE N3YUYEHHE PA3AEI0B IPAKTUKHU 323,6 | 242,7

Bua koHnTpoJs:

3a4deT ¢ OLEHKOM
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5.5 'ocyiapcTBeHHAsI HTOrOBas ATTECTAIMS: BHINOJHEHNE M 3aIIIMTA BLINYCKHOH
KBaJHGDUKANMOHHOI padoThI

1 Heab rocyrapcTBeHHOM HMTOrOBOIl aTTeCTANMM: BBINOJHEHHUS M 3alUMThl BBINYCKHOH
KBAJTH(UKAIMOHHON PadoThl — BbISBICHUE YPOBHS TEOPETHUYECKONW U NMPAKTHUUYECKOW IMOJIrOTOBIEHHOCTH
BBIITYCKHUKA BY3a K BBIIOJHEHUIO MPOGECCHOHATIBHBIX 337lad U COOTBETCTBUS €ro MOATOTOBKU TPEOOBAHUSIM
®I'OC BO no nanpasnenuto noarorosku 28.03.03 Hanomarepuabl.

2 B pe3yabrare NpoXo:KIeHUS TOCYJAPCTBEHHOW HTOroBOM AaTTECTANMM: BLINOJHEHUS H
3aI0MTHI BBINYCKHOM KBAJM(PUKANMOHHON PadoThl y CTyJdeHTa NMpoBepsieTcs CPOPMUPOBAHHHOCTH
CJeAYIIIUX KOMIETEHIU, a TakKke CJAeAYIMX 3HAHWH, YMEHUIl M HABBIKOB, IMO3BOJISIKOIIHMX
OLIEHUTH CTeNEeHb TOTOBHOCTH 00y4aIIMXCH K JajJbHelinmel npogecCHoHAIbHOM AeITeJIbHOCTH.

BeimyckHUK, OCBOMBHIIMK  mporpammy OakajaBpuara, JODKEH O0NagaTh  CIEIYIOIIHUMH
KOMITETCHIIUSIMU:

VYK-1; VK-2; VK-3; YK-4; VK-5; YK-6; YK-7; YK-8; YK-9; YK-10; OIIK-1; OIIK-2; OIIK-3; OIIK-
4; OIIK-5; OIIK-6; OIIK-7; I1K-1; ITK-2; ITK-3; I1K-4.

3namu:

MOPSAOK OpraHu3aliy, I[UIAHUPOBAHUA U TPOBEACHMS] HAyYHO-UCCIENOBATEIbCKUX paboT ¢
UCIIOJIb30BaHUEM TIOCIETHUX HAYYHO-TEXHUYECKUX JOCTHKEHHUI B TaHHOW 00JacTH;

(bU3UKO-XMMHYECKHUE OCHOBBI MOIYYEHHSI U UCCIIEIOBAaHUS CBOWCTB HAHOCHCTEM M HAHOMATEPUAJIOB;

OCHOBHBIE TpeOOBaHUS K TMPEACTABICHUIO DPE3YIbTATOB MPOBEACHHOI'O WCCIICOBAHUS B BHIE
Hay4HOI'O OTYETA, CTaThU WJIU JOKIJIAJA;

Ymemns:

CaMOCTOSITENIbHO BBISBJISATH MEPCIEKTUBHBIE HANPABICHUSI HAYyYHBIX HCCIIEI0BaHUM, 00OCHOBHIBAThH
AKTyaJIbHOCTh, TEOPETUYECKYIO U MPAKTUYECCKYIO 3HAUUMOCTH MPOOJIEMBbI, TPOBOAUTH SKCIIEPUMEHTAIBLHBIC
WCCJIEI0BAHMS, AHAIU3UPOBATh U MHTEPIIPETUPOBATH MOJYUYEHHBIE PE3YIIBTATHI;

OCYIIECTBIISAITh TIOMCK, OOpabOTKYy W aHajdu3 Hay4YHO-TEXHHYECKOH HH(OpPMAlMK 10 TeMe
BBITNOJIHSAEMON paboThl, B TOM YHCIIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHil;

paboTaTh Ha COBPEMEHHBIX MPHOOPAX, OPraHU30BBIBATH MPOBEACHUE IKCIICPUMEHTOB U UCTIBITAHHH,
MIPOBOJIUTH UX 00PaOOTKY M aHATM3UPOBATH PE3YJIBTATHI;

Braoems:

METOJIOJIOTUEN U METOAUKON MPOBENCHUS HAYYHBIX HMCCIEHOBAHMI; HAaBBIKAMU CaMOCTOSITEIbHOU
HAYYHOH U MCCIIeI0BAaTENLCKOM padoThI,

HaBbIKAaMU pabOThl B KOJUIEKTHBE, IUJIAHUPOBaTh M OPraHU3OBBIBATH KOJUIEKTHBHBIE HAay4HBIE
WCCJICIOBAHMS; OBJIA/ICBATh COBPEMEHHBIMHI METOAMHU UCCIICIOBAHMS M aHATN3a TIOCTABICHHBIX MPOOJIeM;

CIIOCOOHOCTBIO peIllaTh IOCTaBJICHHBIE 3aJauyM, HCIOJb3YySd YMEHHMS M HaBBIKM B OpraHU3aluu
HAYYHO-UCCIIEIOBATEIbCKUX U TEXHOJIOTUYECKUX PaboT.

3 Kparkoe coaepxkaHue rocyiapcTBeHHOH HMTOrOBOH aTTECTALMM: BBINMOJHEHHS M 3aIIMThI
BbIIYCKHOW KBAJIM(PUKAIUMOHHON PadoThI

I'ocynapcTBeHHass UTOrOBasi aTTECTAlMs: BBIINOJHEHHWE M 3aIIMTa BBITYCKHON KBaIM(PUKALMOHHON
paboThl MpoxoAuT B 8 cemecTpe Ha Oa3ze 3HAHMN, YMEHHUH M HaBBIKOB, MOJIyYCHHBIX CTYAEHTaMH IpU
M3Y4EeHUH JucuMIuuH HanpasieHus 28.03.03 Hanomatepuabl ¥ IPOXOKICHUS PAKTUK.

I'ocynapcTBeHHass UTOroBasi aTTECTAallMs: BBHIOJHEHHE M 3aIlMTa BBITYCKHON KBalIM(DPUKALMOHHON
paboThI MPOBOAUTCS TOCYIAPCTBEHHOM HK3aMEHAIIMOHHON KOMUCCHEH.

Kontponb ypoBHS CHOPMHUPOBAHHOCTH KOMIIETEHIIMA OOYYAIOMIMXCs, TPUOOPETEHHBIX TIpU
ocsoernu OOII, ocymiecTBiseTCsl MyTeM NPOBEACHUS 3aLIUTHI BBITYCKHON KBAJTU(PHUKAIIMOHHONH pPabOTHI
(BKP) u npucBoenust kBamuduxaum «0akaiaBpy.

4 O0beM rocylapcTBeHHOW MTOrOBOH aTTeCTAlMU: BBHINOJHEHMS M 3aLIUTHI BbINYCKHOM
KBAJIU(PUKANMOHHOKH PadoThI

[Iporpamma oTHOCHUTCS K 00s3aTeNbHOW 4YacTH ydeOHOro miaHa, Kk Omoky 3 «locymapcTBeHHas
UTOrOBas aTTECTALUA» U PACCUUTAHA HA COCPEJOTOUEHHOE NMPOXOKACHUE B 8 ceMecTpe (4 Kypc) oOydeHus B
ooreme 216 u (6 3ET). Ilporpamma mpenmosnaraer, 4ro OOydaloUIHecs HMEIOT TEOPETUYECKYI0 H
IIPAaKTUYECKYIO MOATOTOBKY B 00JaCTH XUMUYECKOH TEXHOJIOTUH HAHOMATEPUAIOB.
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o B 3aueTHBIX B akazem.
Bunsl yueOHol paboThI
eIMHUIIaX yacax
Oo0mas Tpynoemkocts I'MA o yyeOHOMYy nuiany 6 216
KonTakTHas padora (KP): - -
CamocrositenbHas padora (CP): 6 216
KonraktHas paboTa — HTOroBas aTTecTanus 0,019 0,67
Brimonaenue, Hanucanue u opopmiiernne BKP 5,981 215,33
Bua konrpoJs: 3amurTa BKP

Bunpr yue6HOM paboThI

B 3aueTHEBIX

B actponom.

eANHULAX yacax
Oo0mas Tpynoemkocts I'MA o yyeOHOMYy nuiany 6 162
KonTakTHas padora (KP): - -
CamocrositesbHas padora (CP): 6 162
KoHTtakTHas paboTa — UTOTOBAas aTTECTAIIHS 0,019 0,5
Brimonnenue, Hanucanue u opopmienne BKP 5,981 161,5
Bun konrpoJs: 3ammuTa BKP

5.6 ®aky1bTATHBBI
AHHOTaNUs padoyeil NPOrpaMmMbl JUCUUILIIMHBI
«'paxnaHckas 3aIIMTA B Ype3BbIYAHHBIX CUTYALHAX»

1. denp AMCHMILIMHBI -- NTOATOTOBUTH CTYAEHTa K OCMBICICHHBIM MPAKTHUYECKUM JEHCTBUSAM I10
o0ecreyeHni0 CBOEH 0e30MacHOCTH M 3alIMThl B YCIOBHSIX BO3HMKHOBEHMS YPE3BBIYAMHON CHTyaInu
IPUPOJHOT0, TEXHOT€HHOI'O M BOGHHOI'O XapaKTepa.

2. B pesyabTare n3y4eHusi AUCHHUIIMHBI 00y4arOIIUICA JOJIKEH:

Obnadamye cleayOmUMU KOMIIETEHIIMAMU U UHIUKATOPaMH UX JTOCTUKEHUS:

VK-8.1, VK-8.3, VK-8.5, VK-8.7.

3namo:

- XapaKTEPUCTHKH TMPHPOTHBIX OCICTBUIl, TEXHOTCHHBIX aBapuil W KaTacTpod Ha pagHALMOHHO,
XMMHYECKH U OMOJIOTMYECKH OMACHBIX 00BEKTaX, MopaXxaromue GakTopbl IpyrUux ONaCHOCTEH;

- OCHOBBI BO3JICHCTBHS ONMAacHBIX ()aKTOPOB UPE3BbIUANHBIX CHUTyallMld HA YeJIOBEKa M MPUPOIHYIO
cpeny, IOIyCTUMBbIE IPeeNIbHbIE KPUTEPUN HETaTUBHOT'O BO3JIEHCTBHUS;

- Mepbl 0€30MacHOro MOBENEHUS NpU MPeObIBaHUU B paiioHax (30HAX) MOXKapOB, PaIUOAKTUBHOTO,
XUMHUYECKOT0 M OMOJIOTMUYECKOT0 3arpsi3HEHUS;

- CIIOCOOBI M CPEJICTBA 3aIUTHl YeJIOBEKa OT BO3CHCTBHUS MOPaKAIOMIMX (PAKTOPOB UpPE3BbIUANHBIX
CUTyallMi IPUPOJHOI0, TEXHOT€HHOI'O M BOEHHOI'O XapaKTepa.

Ymemy:

- MCIIOJIb30BaTh CPEJCTBA 3ALUTHl OPraHOB JBIXAHUSA U KOXKH, MEAMLIMHCKUE JUISI CaMO3aLUThl U
OKa3aHHUs IOMOULIH IPYTUM JIFOISIM;

- IPUMEHSTh MEPBUYHBIE CPEJCTBA IOXKAPOTYIIEHUS [UId JIOKAIM3ALUU M TYIIEHUS [O0Xapa,
BO3HHKIIIETO B ayAUTOPUH (J1abopaTopun);

- OKa3bIBaTh ce0€ M IPYrMM MOCTPAAABIINM MEAULMHCKYIO OMOILb C UCIOIb30BAHUEM TaOEIbHBIX
Y TIOJPYYHBIX MEJUIIMHCKUX CPENICTB.

Braoemy:

- mpuéMaMHu TPOBEJCHHUS YAaCTUYHOM CaHMTApHON 00paOOTKM MpH BBIXOJE M3 paiioHa (30HBI)
PaIuoOaKTUBHOTO, XUMHUYECKOTO U OMOJIOTHYECKOTO 3arps3HEHUs (3apaxeHus);

- crioco0amMy U TEXHOJIOTUSIMH 3aIUTHI B YPE3BBIYAWHBIX CUTYaLUsX.

3. Kpartkoe cogep:xanue JTUCUMIIMHBI.

Pasoen 1. Onacnocmu npupoonozo xapakmepa

Cruxuiinble OeAcTBUS, SIBICHUS NMPHUPOJBI PA3PYLIMTEIbHON CHUIIBI - 3€MIIETPSICEHUS, HABOIHEHMS,
celieBble MOTOKH, OIOJI3HU, CHEXHBIE 3aHOCHI, M3BEP)KEHUE BYJIKAHOB, OOBajbl, 3aCyXH, yparasbl, OypH,
HIOKapBHl.
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Pasoen 2. Onacnocmu mexnozennozo xapakxmepa

ABapun ® KaracTpopl Ha pPaJUANMOHHO OMACHOM OOBEKTE, XWMHYECKH OITACHOM OOBEKTE,
OMOJIOTHYECKH OINAacHOM OOBEKTe; Ha TpaHcrnopTe (KEJIe3HOJOPOKHOM, aBTOMOOMIBHOM, PEUYHOM,
aBHAILMOHHOM ); Ha THPOCOOPYKEHUAX; HA KOMMYHAJIbHBIX CHCTEMaxX JKN3HE0OeCTICYeHN .

Paszoen 3. Onacnocmu soennoco xapakmepa

[TpuMmeHeHnEe OpYKHSI MACCOBOTO MOPAKEHUS (SIAEPHOTO, XUMHUYECKOT0, OMOJIOTHYECKOTO), OOBITHBIX
CPEICTB C 3a)KUTaTeIbHBIM HAMOJIHEHUEM, HOBBIX BUIOB OPYXKUsS. 30HBI 3apa)KeHUsI OT CPEICTB MOPaKEHUs
U UX BO3JIEHCTBUE HA HACEJIEHNE U OKPYKAIOIIYIO IPUPOJIHYIO Cpeay.

Pazoen 4. Ilosxcaprnas 6e3onacnocmo

[Toxxapuast omacHocTh. [lokapHas oxpana. Knaccudukainus moxapoB B 3AaHUSX U MTOMEUICHHUSX.
Cragun pa3BuTHs noxapos. Jlokanuzanus u TymeHue noxxkapoB. [lepBHuHBIE CpeaCTBa MOXKAPOTYLICHUS
(ormerymmrenu OII -8, OY-2, OBII-5, BHyTpeHHMIA MTOKaPHBIA BOAOIPOBO/) U MpaBUJIa NOJIH30BAHUS UMHU.
ABTOMAaTHYECKUE CHCTEMBI MOKAPOTYIIEHUSI — CIPUHKIIEpHBIE U ApeHuYepHble. OTHETYIIAlE BEIEeCTBa —
BOJ1a, II€HBI, HETOPIOYHE Ta3bl U Pa30aBUTEINH, IOPOIIKOBBIE COCTAaBBI, FAJIOT€H3aMEIIEHHBIE YTTIEBOIOPOIBL.

Pa3zoen 5. Komnnexc meponpusimuii 2paxcoanckou 3aujumsl HacenieHus

Onosenienue U MHQOPMHUPOBAHUE HaceleHus 00 omacHOCTH. [IpuHsTHE HaceleHHEM CHUTHAJOB
onoBemenus («Buumanue Bcem!», «Boznymnas TpeBora», «PaanannoHHas omacHOCTb», «XUMHUYECKas
TpeBoray, «OTOO0I OMACHOCTHY») U TOPSIOK EUCTBHS MO HUM. DBaKyallusi HACEJICHHS M3 30HbI OMAaCHOCTH.
CriocoObI 5BaKkyaluu. DKCTPEHHAs YBaKyallls CTYJCHTOB U3 ayTUTOPUU TP BOZHUKHOBEHUH TIOXKapa.

CpencTtBa MHIUBHAYAIBHOM 3amuThl opranoB aeixanus (I'TI-7, I'TI-9, P-2, V-2K, PIIA-1, PIIT-67M,
PY-60M, «®enukcy», I'I3K, AT, AII-3, T13Y-K, UII-4M, UII-5, UII-6, KUII-8), koxu (JI-1, O3K)
yesnoBeka. MeIuIMHCKHUE CPEACTBA 3alUThI.

CpencTtBa KOJUIGKTUBHOM 3allMTHl HaceleHWs. HasHaueHWe, 3alUTHBIE CBOWCTBA YOEKUII.
[IporuBopamuanuonusie ykpbitus (IIPY, momzemnbie memexomHbie TEpexXoibl, 3ariiyOJICHHBIE CTaHITMH
METpPOIIOJIUTEHA), MPOCTEUINE YKPBITUS (TpaHIIEH, OKONbI, MNEpeKpbIThie mienu). I[lpaBuia 3aHsTHS
yoexuIa.

Paszoen 6. Oxazanue nepsoii nomowu

Oxa3aHue IepBOM MOMOIIM MIpU OXOraxX, paHEHMsX, 3apakeHusx. I[IpoBeneHune wacTUUHOU
CaHMTapHOI 00PabOTKM KOKHBIX IOKPOBOB YeJIOBEKA MPHU BBIXOJE U3 30H PaAMOaKTUBHOIO, XUMUYECKOTO U
OMOJIOTHYECKOT0 3apa)XeHUs (3arpsiI3HEHNs ), U3 30H M0KAPOB.

Pasoen 7. Jluxeuoayus nocredcmasuil upe3sbiiainol cumyayuu

ABapuifHO-criacaTelbHbie Pa0OThl. DKCTpPEHHas »dBaKyamuss W3 ayauTopuu (Jrabopatopuu) B
YCIIOBUAX IIOXKapa, paaualiuOHHOTO, XHUMHUYCCKOIO, 6I/IOJ'IOFI/I‘-I€CKOFO 3arpsA3HCHUA TCPPUTOPHUU C
WCITOJIB30BaHUEM MpocTermmx cpeacts 3amuThl («Denunkey, I'/JI3K, nporusorasza ['TI-7 ¢ JAI1T-3).

4. O0beM y4eOHOI JUCUMIIIIMHBI:

O0beM THCHMILINHBI
Buna yueOHoii padoThl Axan, | Acrp,
3E
4 4
O01mas Tpya10eMKOCTb AU CIUNJIHHBI 1 36 27
KonTakTHasi padoTa — ayIMTOpPHbIE 3AHATHS: 0,44 16 12
Jlexknuu 0,44 16 12
CamocrosiTesbHasi padoTa 0,56 20 15
KoHTakTHas camoctosTenpHas pabora 0,2 0,15
0,56
CaMocCTOATEIbHOE N3YUYEHHE PA3ENIOB JUCLIUIIINHBI 19,8 14,85
By MTOroBOro KOHTpOJIsi: 3auer
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AHHOTaNuA padoyeil MPOrpaMMbl JUCHHIJIMHBI
«IlepeBol HAYYHO-TEeXHHUYECKOM JIUTEPATYPbI»

1. Heap aAuMcHUMIVIMHBI — TpHOOpeTeHHE OOydaromMMucs oO0meld, KOMMYHUKATUBHOW U
npoecCHOHANBbHOM KOMIETEHINM, YpOBEHb KOTOPBIX Ha OTHENbHBIX JTamax S3bIKOBOW MOATOTOBKU
MO3BOJIIET  BBIMIOJIHATH  PA3NUYHbIE BHUIBI NPO(ECCHOHATBLHO OPHUEHTHUPOBAHHOTO TIEpeBoAa B
MPOU3BOACTBEHHON M HAYYHOU JIEATEIIbHOCTH.

2. B pe3yabTaTe M3y4eHUs IMCUMILUIUHBI 00y4AIOIIMIACH T10JIKEH:

Obaaoams cleayOmUMU KOMIETSHIIMSIMA U UHIAUKATOPAMH UX JOCTUKECHUS.

VK-4.2; YK-4.3; YK-4.4; YK-4.5; YK-4.9

3namu:

— OCHOBHBIE CIIOCOOBI TOCTUKEHUSI SKBUBAJIEHTHOCTH B MIEPEBO/IE;

— OCHOBHBIE ITPUEMBI TIEPEBO/IA;

— SI3BIKOBYIO HOPMY M OCHOBHbBIE (DYHKITUU SI3bIKA KAK CUCTEMBI;

— JIOCTATOYHOE JJIsi BBITIOJHEHUS MEPEeBOJa KOJIMYECTBO JIEKCUUECKUX €AMHMII, (Ppa3eosoru3MoB, B
TOM YHCJIE COL[UATBHBIX TEPMUHOB U JIMHTBOCTPAHOBEAUYECKUX pEaInil;

ymemy:

— IPUMEHATH OCHOBHBIE IIPUEMBI IEPEBOJIA;

— OCYHIECTBIISATh NMHUCHMEHHBIM TEPEeBOA C COONIOJCHHEM HOPM JIGKCHUYECKON ASKBHBAJIICHTHOCTH,
coOI0ICHHEM IPaMMaTHYECKIX, CHHTAKCUYECKUX U CTUJIMCTHUECKUX HOPM;

— 0(hOopMITATH TEKCT TIEPEBO/Ia B KOMITBIOTEPHOM TEKCTOBOM PEIAKTOPE;

— OCYILIECTBIISITh MEPEBOJ C COOMIOACHUEM HOPM JIEKCHYECKOW SKBHBAJIEHTHOCTH, COOJIIOJIEHUEM
rpaMMaTH4YE€CKUX, CHUHTAKCUYECKMX W CTUJIUCTUYECKUX HOPM TEKCTa MepeBOJa U TEMIIOPATbHBIX
XapaKTEPUCTUK UCXOJHOIO TEKCTa;

e1aoemny:

— METOJUKOW MpeanepeBOYECKOr0 aHajn3a TEKCTa, CIOCOOCTBYIOIIEH TOYHOMY BOCHPHUSITHIO
MCXOJIHOTO BBICKA3bIBAHNUS,

— METOJMKOI MOATOTOBKHU K BBHIMOJHEHHUIO MEPEeBO/a, BKIIIOUas MOUCK MHPOpPMAIMU B CIPABOYHOMH,
CIELUATLHOM JINTEPATypPE U KOMITbIOTEPHBIX CETSX;

— OCHOBAMH CUCTEMBI COKPAILLEHHON NEPEBOIUECKON 3alMCH MPU BBIITOJIHEHUH MEPEBOIA;

— OCHOBHOMW MHOSI3BIYHOM TEPMUHOJIOTUEN CIIEHUATILHOCTH;

— OCHOBaMH pedeprpoBaHUs U AHHOTUPOBAHUS JINTEPATYPHI 11O CHEIIHATbHOCTH.

3. KpaTkoe coaep:kanue TUCHUIIIAHBI

Pazgen 1. OcHoOBHbBIE JIeKCHYeCKHEe U CTHJIMCTHYECKHE 3aKOHOMEPHOCTHM IepeBOJa HAy4HO-
TEeXHUYECKOH JIUTEPATYpPbl

1.1 Jlekcmyeckne 3aKOHOMEPHOCTH HAYYHO-TEXHHYECKOTro nepeBoaa. CMBICIOBON aHaIW3 HAy4dyHO-
TEXHHYECKOTO TEKCTa U ero cerMeHranus. CTUIMCTUYECKUE OCOOEHHOCTH HAyYHO-TEXHMUYECKUX TEKCTOB.
[Ipeoionenne TPyAHOCTEH, CBSI3aHHBIX C PACX0XKICHHEM CHHTAKCHUYECKMX CTPYKTYp WHOCTPAHHOTO M
PYCCKOTO TEXHUYECKUX TEKCTOB.

1.2 CpaBHeHue MoOpsAaKa CJIOB B AaHIVIMHCKOM UM PYCCKOM MpemioxkeHusx. IlepeBon cios,
YCTaHOBJICHHE 3HaueHHUs cioBa. IlepeBoq CBOOOAHBIX M (Ppa3eonoOrmuecKkux cioBocoderanuid. [lepeBos
3aroJIOBKOB TEKCTOB U CTaTe

1.3 Coxkpamenus. OcOOEHHOCTH HX MepeBojia. Pa3BuTHe HABBIKOB IMEPEBOJIA HA PUMEPE TEKCTOB 10
TeMe «XuMudeckas 1adopatopus» «3mMepeHuss B XUMUN.

1.4. Jlexcuyeckue TpaHchOpMalMu TpU TMEPEBOJE TEKCTOB MO TEMAaTUKE XMUMHH W XHUMHYECKOM
TEXHOJIOTHH.

Pasnen 2. OcHOBHBbIe TPAaMMATH4YEeCKHE 0COOEHHOCTH MepeBoaa.

2.1. Ocobennoctu mepeBoja mpemtokeHuii Bo BpemeHax Indefinite, Continuous., Perfect, Perfect
Continuous Ha mpuMepe NEpeBoaa TEKCTOB MO TeMATUKE XUMUYECKON TexHoyoruu IlepeBos mpuaaTodHbIX
MPETIOKEHUH.

2.2. Meroabl U MpueMbl MEPEeBO/ia CTPAAATEIBHOIO 3aj0ra Ha IpUMEpPE MEepeBOJa TEKCTOB MO TEME
"TexHomoruu Oymymiero".

2.3. Tunsl yCIOBHBIX NpENIOKEHUHN, MpaBWiia B OCOOCHHOCTH MX mepeBona. [IpakTuka mepeBoja
YCIOBHBIX MPEIJIOKEHUH Ha IpPUMEpax TEKCTOB II0 pa3JIMYHBIM pasjieijaM XHUMHHM U XHUMHYECKOMN
TEXHOJIOTHH.
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2.4. MopanbHble THaroibl M OCOOCHHOCTH WX TIepeBoja Ha IpuUMepe TMepeBoja TEKCTOB
«Texnonorusy, «IIpombilieHHOE 000pYI0BaHUE

Pa3nes 3. OcoGeHHOCTH NepeBoia NpeIJIoKeHHI ¢ HeJTHYHBIMH (POPMaMHU IJ1aroJia

3.1 Uadunutus (HeonpeaeneHnas ¢opma riarosa). Poias nHQUHUTHBA B IPEIJIOKEHUN U BApUAHTHI
[IepEBOA HA PyCCKUU sA3bIK. [Ipryactusa u repynauil. BapuaHTel nepeBojia Ha pyCCKUM S3bIK.

3.2 WNndunutuBHbie 000pOTH. OO0O0pOT mMomosHeHHe ¢ WHGUHATHBOM. OOOpOT mMojyIeKaiee C
WH(OUHUTUBOM. Pa3inyHble BapUaHTHI IEPEBOIA.

3.3 TlepeBoa mpuYacTHBIX O0OOPOTOB. AOCOJIOTHBIM MPUYACTHBIA OOOPOT W BapHWAHTHI MEPEBOJIA.
Pa3BuTHe HaBBIKOB MepeBo/ia B chepe XUMUU U XUMUYECKOW TEXHOIOTHH.

Pa3nea 4. OcobenHocTu pedepaTHBHOIO NepeBoa

4.1. AnTOpUTM TMpEeANepeBOTIECKON padOThl C HAYYHO-TEXHUYECKUM TEKCTOM IO XHWMHUKO-
TEXHOJIOTHYECKON TEMAaTHUKE.

4.2. AaropuTM cocTaBlieHHs pedepara 1o XMMUKO-TEXHOJIOTHIECKON TeMaTUKe (AaHHOTAITUH )

4.3. Anroputm paboThI 110 pedepaTUBHOMY MEPEBOLY IO XUMHUKO-TEXHOJIOIMYECKON TeMaTHKe.

4. O0beM y4eOHOH JUCHHILIMHBI

Cemectp
Bcero 3 1
Bun yueGHOM paboThI ceMec;p ceMec;p
3E Axan. 4. 3E Kt 3E K
9. 9.
OO6mmast TpyA0€MKOCTh TUCITUTUTHHBI 4,0 144,0 2,0 72,0 2,0 72,0
K _
OHTAKTHAsI padoTa 1,8 64,4 0,9 32,0 0,9 32,0
ay/IMTOPHbIE 3aHATHS:
[paktuueckue 3ansatus (I13) 1,8 64,0 0,9 32,0 0,9 32,0
CamocrosiTesibHAsA paboTa 2,2 80,0 1,1 40,0 1,1 40,0
KonTakTHas camocTosATEeIbHAS 0.4 0.2 0.2
paborta
C 2,2 1,1 1,1
aMOCTOSITENIbHOE U3yUCHUE 796 39.8 398
pa3aenoB JUCIUILINHBI
Buabl koHTpOJIA:
Buo konmpona uz YII 3auer 3auer
Cemectp
Bcero 3 1
Bun yueGHOMI paboThI ceMec;p ceveetp
3E Actp. u. 3E c1p- 3E Actp. u.
4,
OO6mmast TpyA0€MKOCTh TUCITUTUTHHBI 4 108 2 54,0 2 54
K _
OHTAKTHas padoTa 1.8 483 0.9 24 0.9 24
ayIMNTOPHbIE 3aHATHS:
[paktuueckue 3ansatus (I13) 1.8 48 0,9 24 0,9 24
CamocrosiTeibHAs paboTa 2,2 60,0 1,1 30,0 1,1 30,0
KonTakTHas caMocToATEeIbHAS 0.3 0.15 0.15
paborta
C 2,2 1,1 1,1
aMOCTOSITENIbHOE U3yUCHUE 507 29.85 20.85
PasAeios ANCIMILITMHDL LR TOKVMEHT DONIUCAH
Bujabl KOHTpOISE: R HEKBAJIMOULIPOBAHHOMA
Buo konmpona uz YII .) AL. B 3HEKTPOHHOH [OATIMCDIO 3a4er 3auer

pabote

HetictButeneH: ¢ 27.03.2022 no 27.03.2023
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