5.1 lucuMnIMHbI 00513aTeJIbHOM YacTH

AHHOTAIUA K padoyeil NPOrpaMMbl AMCIUATIHHBI
b1.0.01 «AHOCTPpAHHBIH A3BIK»

1. Heab aucuMmJMHbI - mOpuoOpeTeHre oOyyarouuMucs o0meld, KOMMYHUKAaTUBHOM H
npodeccuoHaIbHOM KOMITETEHIUH, YPOBEHb KOTOPBIX Ha OTIEJIBbHBIX 3Talax S3bIKOBOM MOIATOTOBKHU
MO3BOJISIET  MCMOJb30BaTh  WHOCTPAHHBIM  SI3bIK  NMPAKTUYECKH Kak B  MpodeccuoHalbHOMN
(IpON3BOACTBEHHOM M HAYUHOM) JIEATEIbHOCTH, TaK U JJIs LIeJIeld caMo00pa3oBaHus.

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

Obnadams CIETYIONUMA KOMIIETEHIIUSIMA U HHIUKATOPaMHU UX TOCTHKCHUS.

VYK-4.1; VK-4.2; YK-4.3; YK-5.1

3name:

- OCHOBHBIE  CHOCOOBI ~ COYETa€MOCTH  JIEKCMYECKUX  €AMHHUIl U  OCHOBHBIE
CJIOBOOOpPa30BaTEIBHBIC MOJICIIH,

- pPycCKHe 3KBUBAJIEHTbl OCHOBHBIX CJIOB U BBIPAXKEHHUI pedyH B MPOIECCE MEXIMUYHOCTHOTO U
MEXKYJIbTYPHOTO B3aUMOJIEHCTBUS;

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

- TIACCHBHYIO M AaKTHUBHYIO JIEKCHMKY, B TOM 4HCJE€ OOLIEHAyYHYI0 M CHELHUAIbHYIO
TEPMHUHOJIOTHIO, HEOOXOAUMYIO JJisi paOOThI HaJl TUITOBBIMU TEKCTAMU;

- IpueMbl pabOThl C OPUTUHATILHOW JIUTEPATYpOil HA UHOCTPAHHOM SI3bIKE.

Ymemy:

- paboTaTh C OPUTrMHAIBHOM JINTEPATYpPON HA HHOCTPAHHOM SI3BIKE;

- paboTath CcO CI0BapeM;

- BECTH MEpPENuCKy Ha H3y4aeMOM SI3bIKE C II€JIbI0 MEXJIMYHOCTHOIO U MEXKYJIbTYPHOTO
B3aUMO/JICHCTBHSI,

- BECTH PEYEBYIO JESITEIbHOCTh NMPUMEHUTENbHO K cdepe ObIToBOM M mMpodeccnoHanbHON
KOMMYHHKAIUH.

Bnaoemuv:

- MHOCTPAHHBIM SI3bIKOM Ha YPOBHE MEXJIUYHOCTHOTO M MEXKYJIbTYPHOIO OOIIEHHS,
HaBbIKAMU U YMEHHUSIMHU pEUYEBOM JEATEIIbHOCTU IPUMEHUTENIIbHO K cdepe ObITOBOW U
npodeccrnoHaIbHON KOMMYHHUKAIMU, OCHOBAaMU IyOJIUYHON peun;

- OCHOBaMHU pedepupoBaHMs M AHHOTUPOBAHUS JUTEPATypbl Ha HU3Yy4aeMOM HMHOCTPAaHHOM
SI3BIKE.

3. Kpartkoe cogep:xaHue JUCHMILTHHbI

Paszgen 1. I'paMMarnueckue v IEKCHYECKUE TPYAHOCTH U3y4aeMOTIO SI3bIKA.

1.1 CopsskeHne W U3MEHEHUE TJIaroyia-CBs3KM B  (opMax HACTOSIIEr0 BpPEMEHHU.
Bunospemennsie ¢opmbl rinarosioB. O6pa3zoBanue (GpopM MpPOCTHIX, MPOJOJLKEHHBIX, MEPPEKTHBIX U
nepQeKTHO-MPOJIOJDKEHHBIX BpeMeH ri1arojla. BompocurenbHble MNPEANIOKEHHUS B Pa3IUYHbIX
BpemeHax. OOpa3zoBaHue OTpULATENbHBIX (JOPM IJIaroja B pa3jiMdHbIX BpeMEHaXx.

1.3 OGpa3oBaHHe NPOCTHIX, MPOJOJIKEHHBIX, NMEPPEKTHBIX BpPEMEH TIJIAroJbHBIX (HOpPM U
ynotpebdienue Gopm crpaaarenbHoro 3aiora.l.4. BugoBpemennsie ¢opMmbl rinarojos. O6pazoBaHue
MIPOCTBIX, MPOJOJIKEHHBIX, MEPPEKTHBIX U Nep(EeKTHO-MPOJOKEHHBIX BpeMeH. BompocutenbHbie
MpeVIOKEHUs. B Pa3IUYHBIX BpeMeHax. OOpa3oBaHHMe OTpULIATENbHBIX (OPM Iiarojia B PasIUyHBIX
BpEMeEHax.

1.4 Ilpuyactus. [lpuuactus Hacrosimiero W npoienuiero BpeMeHu. llepdextHbie (hopmbl
npuyactus. Mecto npuyacTuii B peaaoKeHuH. AOCOTIOTHBIN MPUYACTHBIA 000POT.

1.5 Uadunutus. ®opmsl nHpuHUTHBA. [IpoonkeHHbIN 1 nepdeKTHBIN HHPUHUTUB. DYHKIIUU
uHpuHUTHBAa B mnpemioxkeHuu. OOpa3oBaHue U yHoTpeOjieHHe HWH(PUHUTHBHBIX OOOPOTOB THIMA
«CJI0KHOE MOJUIEKAIIEE» U «CI0KHOE JIOTIOJTHEHHUEY.

1.6 Mopganpabie rharonsl. CrTpykTrypa mnpennoxeHus. [IpuHIUIBI CclI0BOOOpa3oBaHMS.
Cokpamenust (ab60peBuarypbl). OOo3HaueHue nparbl [IlpaBuima 4YTEHUS XUMHUYECKHX DSJIEMEHTOB,



0003HavYeHHI 1 HOPMYJT HEOPTAHMYECKUX COCAMHCHUN U YPaBHCHUM XUMUYECKUX peakmuid. [IpaBuna
YTeHUsI eIUHUL u3MepeHus. [IpaBuia yTeHrns HauMEeHOBaHUM OCHOBHBIX OPraHUYECKUX COECTMHEHUI.

Paszpnen 2. Pa3BuTue HaBBIKOB YTEHUS TEMAaTUYECKUX TEKCTOB.

2.1 YteHue TEKCTOB IO TEMaM:

2.1.1. BBenenue B ClIeMaILHOCTD

2.1.2. .. MenneneeB

2.1.3. PXTY um. JI.1. Menaeneena

2.1.4. Hayka 1 Hay4Hble METO/bI, HAY4YHbIE CTaTbU

2.1.5. CoBpeMeHHbIE HHKEHEPHbIE TEXHOJIOTUN

2.1.6. Xumudeckoe npeanpusTie

2.1.7. Xumunueckass naboparopus. TexHuka Oe3zomacHocTd B Jiabopatopuu. W3mepenus B
XUMHYECKOH J1abopaTopuu

2.1.8. Xumus Oymymiero.

2.1.9. buorexHonorus PapmaneBTHUYECKUE IPOU3BOJICTBA.

2.1.10. 3enenas xumus. [IpoOaembl FIKOJIOTUH.

2.2 Ilonstue o Buaax ureHus. IIpocMoTpoBoe 4yTeHHME Ha mpUMEpPax TEKCTOB o xumuu, .M.
Mengeneere, PXTY um, JI.11. Menaeneena.

AXTUBH3AIMS JIEKCUKH IPOYUTAHHBIX TEKCTOB.

2.3 MWsyyaromiee 4TEHHE HAYYHBIX UM HAayYHO-TIOMYJSPHBIX TEKCTOB IO BBIOpaHHON
CHEIHaIbHOCTH Ha IpuMepe TeKcToB: «Hayka um HaydHble METOIbl», «XUMHUYECKOE MPEIIPUITHEN,
«CoBpeMEeHHbIE MHKEHEPHbIE TEXHOJOTUN», «XuMuuyeckas jadoparopus. TexHuka 06€30MacHOCTH B
naboparopun. W3mepenuss B xumuueckoi maGoparopumy», «Xumus Oyaymiero. CoBpeMeHHbIE
TEHJCHIMM pa3BUTUA Hayku», «buorexHosorus. dapmaneBTUUYECKHE IMPOU3BOACTBA», «3eleHas
xumust. [IpoOraemMbl F3K0JIOTUNY.

Jlexcuyeckne 0COOEHHOCTH TEKCTOB HAYYHO-TEXHHUYECKOW HaIlpaBICHHOCTH. TepMuHOIOTHS
HayYHO-TEXHUUYECKOH JIUTEPATYphl HA U3y4aeMOM SI3bIKE.

Paszpnen 3. IIpakTuka ycTHOM peun

3.1 IIpakTrka yCTHOM pedH 10 TeMaMm:

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

3.1.2. «Moi1 yHUBEpPCUTETY,

3.1.3. «YHUBEPCUTETCKHI KaMITyC»

3.1.4. «At the bank»

3.1.5. «Applying for a job» u T.1.

3.2 Momnosornueckasi pedb Mo TeMe «o cede um o Oyamymeid mpodeccum». Jlekcumueckue
0COOEHHOCTH MOHOJIOTUYECKOH peyH.

3.3 PeueBoii 3THKET MOBCEAHEBHOTO OOIIEHUS (3HAKOMCTBO, MPEACTABICHUE, YCTAHOBJICHUE U
nojJiep>KaHue KOHTaKTa, 3alpoc U cooOleHne HHPpopMaIum, nodyxaeHue K IeiCTBUIO, BBIPAKEHUE
POCHOBIL, COTIACHS).

Oco0eHHOCTH TUAIOTUYECKOH peuH M0 MPOIIEHHBIM TEMaM.

Pa3nen 4. OcoGeHHOCTH S3bIKa CHEUATbHOCTH

['pamMaTuyeckue TPy JHOCTHU SA3bIKA CIIEHUATbHOCTH:

4.1. 'pammaTHu€CKU€ U JIEKCUYECKUE TPYAHOCTH SI3bIKa CIIELIUAIbHOCTH!

Paznuunble BapuaHThl INepeBoja MpUYacTHil Ha pycckuil s3blk. [IpuyactHeie 000pOTH U
MIPUEMBI UX [IEPEBOJIAa HA PYCCKUI SI3BIK.

4.2. CocnaratenbHoe HakioHeHue. DopMbl cocararelbHOro HaKJIIOHEHHS B U3y4aeMOM SI3bIKE.
MopnanbHble I1arojibl U UX MCHOJIb30BaHUE B MPEAJIOKEHUSIX B COCIIaraTelIbHOM HakJIOHEHUH. THIbl
YCIIOBHBIX NpeUIoKeHUH. BapuaHThl nepeBoja NpeUIOKEHUH B coclaraTelbHOM HAKIOHEHUH U
yCIIOBHBIX IpeioxeHuil. [Topsiiok cioB B mpeioxkeHnH. IMPaTHIeCKUE KOHCTPYKIUH.

4.3. V3yyeHue npaBuj NepeBoia pa3inuHbIX GOpM MHPUHUTHBA U UHPUHUTUBHBIX 000POTOB
Ha PYCCKHUH S3BIK.

4.4 Nzyyaroiiee yTeHNE TEKCTOB 110 TEMATHKE:

1) «JIaGopaTopus»

2) «/3mepenust B XUuMU4ECKOM 1a00paTopum.



Crunucruyeckue  OCOOCHHOCTH — CHEHUAIbHOM  HAy4YHO-TEXHMUYECKOM  JINTEpaTyphl.
Opranuzanus paboThl CO clienUaIbHBIMU clioBapsaMu. [loHstue o pedepupoBaHiM U aHHOTUPOBAHUU
TEKCTOB 10 crienuanbHocTu. [lonck HOBOM MH(opManuu pu padboTe ¢ TEKCTaMU U3 MEPHOIUUYECKUX
u3/1aHui U MOHOTpaduil, HHCTPYKLUUMH, IPOCIIEKTOB U CIIPABOYHOM JUTEPaTyphl MO paccMaTpUBAEMO
TEMAaTHKE.

4. O0beM yueOHOMH TUCHUIINHBI

Cemectp
Bcero
Bu yueGHO# paGoTsI 1 cemectp 2 ceMecTtp
3E Axan, 3E Akan. 4. | 3E Axan,
9. 9.
OO6mast TpyA0€MKOCTh UCIUTUTHHBI 8,0 ( 288,0 4,0 144,0 4,0 | 144,0
KonrakTHasi paboTa — ay1uTOpHbIE 3aHATHSL: 2,2 80,8 1,3 48,0 0,9 32,0
[Ipaktuueckue 3ausarus (113) 2,2 80,0 1,3 48.0 0,9 32,0
CamocrosiTeJibHAs paboTa 4,8 172,0 2,7 96,0 2.1 76,0
KonrtakTHas camocrositenbHas paboTa 0,4 0,4
4,8 2,7 2,1
CaMOCTOSATEIBbHOE U3YUCHHUE Pa3/IeioB 1716 95.6 76,0
JUCIMILIAHBI
Buabl kKoHTpOJIA:
Buo konmpona uz YII +
OK3aMeH 1,0 36,0 - - 1,0 36,0
KonraktHas  pabota —  MIpPOMEKYTOYHAs 0.4 0.4
aTTecTanus 1.0 ’ - ) 1.0 ’
[ToaroToBka Kk 3K3aMeHy 35,6 - 35,6
3auer ¢
Buja nToroBoro KOHTpOJIsi: - OK3aMeH
OlIEHKOT
AHHOTAIUA K padoyeil NPOrpaMMbl AMCIUATIHHBI
b1.0.02 «®unocopusn»
1. Heap aucoumamubl «Punocodpus» — cHopMHUpOBaTH y CTYACHTOB KOMILUIEKCHOE

IIpe/ICTaBJICHHE O poJid U MecTe (puIoco(uu B CUCTEME TYMaHUTAPHBIX, COLIMAJIBHBIX U €CTECTBEHHBIX
HayK, IIO3HAKOMHTb HX C OCHOBaMHU (MIOCO(CKOro 3HAHUS, HEOOXOJAWMBIMHU JJISi PELICHHS
TEOPETUYECKUX U MPAKTUUECKUX 3a]a4.

2. B pe3syabTaTe u3yyeHUus1 JUCHUILINHBI 00y4YaIOLIUIICHA JOJI/KEH:

OO6usamate CIeAyIOMUMHI KOMIIETSHIIMAMU W HHANKaTopaMu ux noctmwkeHus: YK-1.3, YK-2.1,
VYK-2.2, VK-5.1, YK-5.2, VK-5.3;

3HAThb: OCHOBHOE COJIEp KaHKE INIaBHBIX (PHIIOCO(CKUX IIKOJI U HAIIPABJICHUH, IPEACTaBUTENECH
3TUX HIKOJI, CBSI3b U pa3nuuue ux Gpuiaocockux uaen, cBI3b UCTOPUKO-(PUIOCO(CKUX KOHLEHIMM ¢
COBPEMEHHBIMHU Mpo0IeMaMH UHIUBUIYaIbHON U 00IIECTBEHHOM KU3HH;

yMeTh: MOHMMATh U aHAIM3UPOBATh MUPOBO33PEHUYECKUE, COIMAJIbHbIE M WHIUBUAYaJIbHbIE
npoOieMbl COBPEMEHHOM JKM3HU; TIPAaMOTHO BECTU JIUCKYCCHUIO, aHAJIW3UPOBAaThH OCOOEHHOCTH
MEXKYJIbTYPHOTO B3aUMOJICHCTBUS, OOYCJIOBJICHHbIE pAa3JIMUYUEeM OTHUYECKHX, PEJIUTHO3HBIX U
LIEHHOCTHBIX CHUCTEM, ONMpasCh Ha HapaOOTaHHbBIN B HUCTOpUU (GUIOCOPUU MaTepual; MPUMEHSATh
MoJIyueHHbIe puitocodckre 3HaHUS K peHIeHUI0 MTPOodECCHOHATbHBIX 33/1a4;




BJAJeTh: NPEJICTaBICHUSIMH O (uiocouu Kak HayKe U CUCTEME LIEHHOCTEW, €€ MecCTe B
CHUCTEME T'YMaHUTAPHOTO 3HAHMS; OCHOBaAMHU (PUIIOCOPCKOTO MBIUICHUS; KATETOPHUAIBHBIM ammapaToM
M3y4yaeMOW JUCHUIUIMHBI, (UIOCOPCKUMU METOJaMHM aHallh3a Pa3IMYHBIX NPOOJIEeM, HaBBIKAMU
¢bunocodckoit KyabTyphl UIsl BEIPAOOTKH CUCTEMHOTO, LEJIOCTHOTO B3TJIsAa HA JIEHCTBUTEIBHOCTh U
MECTO XMMHUHU U XUMHYECKON TEXHOJIOTUH B LIEJTOCTHON KapTHHE MUPA.

3. Kpartkoe cogep:xaHue TUCUMILIHHbBI

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

Paszpnen 1. OcHoBHBIE (uiI0CO(PCKHE HIKOJIBI.

AnTtnuHas guiocodus (nocokpatuku, copuctsl, Cokpar, emoxpur, [lnaton, ApucroTens,
AITMHUCTHYECKU-pUMCKas ¢punocodusi). OCHOBHbIE MPOOIEMBbl CPEIHEBEKOBON (HUIOCOPUHN U AOXU
Bospoxnenus. ®dunocopuss Hosoro Bpemenu (XVII — XVIII BB.) WHneonorus IIpocseuienus.
Hemenkas knaccuueckast guiocodus. Pycckas ¢unocopus XIX — XX BB. OCHOBBI MapKCUCTCKOMN
¢dunocoduu. OCHOBHBIC HAMPABIICHUSI COBPEMEHHOHN (hUII0COPHH.

Pa3nen 2. ®unocopckue KoHUeNnUUU ObITUSL M IO3HAHHUS.

[Ipo6nema ObiTHst B uctopun grnocodpuun. IloHsATHS MaTepruanbHOTO U HaeaaTbHOT0. OCHOBHBIE
¢unocodpckue HampaBiIeHUS: MaTepUaIU3M U uaeanu3M. lIpuHuun riao0anbHOrO 3BOJIOLMOHM3MA B
COBPEMEHHOM HAyYHOU! KapTUHE MHUpa.

Konrnenmuu npocTpancTBa U BpeMEHU B HCTOPUH (HHIIOCO(DUN 1 HAYKH.

[Ipoucxoxaenue co3Hanus. Poiab Tpyaa B NMPOUCXOXKACHUM CO3HaHUA. Mneanucrtuyeckue u
MaTepUaTUCTHUeCKUe KoHUenuuu co3HaHus. Co3znanue u Mo3r. Co3HaTenpHOE U OeccOo3HaTEeNbHOE.
Coznanue u s3bIK. CO3HaHUE U CAMOCO3HAHUE.

KoHnuenuuu ruoceonoruu B Uctopuu puisocopuu: ceHCyalnusM, pallOHATU3M, CKENTHUIIN3M,
arHOCTUIIM3M, KOHIIEHIINS BPOXKIACHHBIX HJEH, anmpropu3M. [lualneKTHKa MO3HAHUWS: YyBCTBEHHOE U
patoHanbHoe. OCHOBHbBIE TEOPUU UCTHUHBI.

Paspnen 3. IIpoGJiembl yesioBeka B (pHJI0COPUH.

YenoBek kak npeamer ¢uiaocopckoro anamusza B uctopuu unocoduu. IlpoucxoxneHue
YeJI0BEKa: MPUPOHBIE U COLMAIbHBIE YCIOBUS aHTPOIIOCOIOreHe3a. buosornyeckoe u coruaibHOE B
yenoBeke. IHAWBU, WHAUBHUYTbHOCTbD, THYHOCTD.

CMmbICl KM3HM U TpeAHa3HaueHue uenoBeka. JKu3Hb, cMmepTh, OeccMmeptue. JIBuxeHue
HEHACWIHs, €ro poJib B cOBpeMeHHOM »ku3Hu. Llenu u nenHoctu. CBo6oaa BOJM U OTBETCTBEHHOCTD
au4yHocTH. HpaBcTBEHHBIE, PETUTHO3HbIE, SCTETUYECKNE IEHHOCTH.

Paznen 4. ®usiocodusi HCTOPUU U 001IECTBA

YenoBek B CUCTEME COLMAIbHBIX CBsA3eH. JIMYHOCTH M Macchl, cB0OOAAa M HEOOXOIUMOCTb.
@unocodust ucropun: GOpMaNMOHHAS W NHUBHIM3AMMOHHAS KOHIEMIIMH HCTOPUYECKOTO Pa3BUTHSL.
[Iporpeccucrckue W LUKIMYECKHE MOJENU pa3BUTUA. [J100aiibHble MPOOIEMbl COBPEMEHHOCTH.
Konnenms ycToWduBOTO pa3BUTHS U CIICHAPUH Oy TYIIETO.

Ob6mectBo u ero crpykrypa. ComuanpHas, MOJMTHYECKass U JyXOBHas cdeprl oOmiecTsa.
Konuenuuu rocyaapcta B uctopu Quiocodcekoid mpicau. ['pakgaHckoe oOLIECTBO U MPaBOBOE
rocyznapcTBo.

Pa3nen 5. @unocopckue npodaeMbl XMMUU U XUMHYECKOH TeXHOJIOTHH

Hayuynoe u BHeHay4yHoe 3HaHue. CTpyKTypa Hay4yHOrO 3HaHHUS, €r0 METOJbl U (OPMBL
Hayunble peBostonuu U cMeHa TUIOB palnoHaIbHOCTH. Hayka B coBpeMeHHOM Mupe. DTHKa HayKd U
OTBETCTBEHHOCTh YUYEHOTO.

[IpoGnema cooTHOLIEHHS] HAyKU M TeXHUKU. ColaibHble NOCIEACTBHS HAyYHO-TEXHUYECKOTO
nporpecca. DTHYECKUE U HKOJIOTHICCKUE UMITEPATUBEI PAa3BUTHS HAYKA U TEXHHUKH.

MecTto XMMHHM B CHCTEME €CTECTBEHHBIX HayK. OCHOBHas mIpoOjeMa XMMUU KaKk HAayKH WU
npousBojcTBa. Llenu u 3amaun xumudeckod TexHojoruu. Crneuu@uka XUMUKO-TEXHOJOTHYECKOrO
3HaHUS: QYHAAMEHTAIbHOE U IPUKIIATHOE, SMIMPUUECKOE U TEOPETHUUECKOE.

4. O0beM yueOHOH TUCHMILTUHBI

‘ Buner yue6HOM paboThI ‘ 3E ‘ Axan. 4. | Actp. u.




OO0uiasi TPy10€eMKOCTb AUCIUTIJIMHBI 5 180 135
KonTrakTHasi padoTa — ayAMTOPHBbIE 3aHATHS: 1,33 48,4 36,3
Jlexiym: 0,89 32 24

[IpakTrueckue 3aHATHS: 0,44 16 12

CamocrosiTejibHas padoTa: 2,67 96 72

CaMocCTOATENTbHOE N3YUCHUE PA3/ICI0B JUCITUTUINHBL | 2,67 96 72

Bua konTpoJsn: JK3aMeH

JK3aMeH 1 36 27

KoHTakTHas paboTa — MpoOMEXyTOYHAsI ATTECTaIHs 1 0,4 0,3

[ToaroroBka K 3K3aMeHy 35,6 27

AHHOTanMsA K padoyeil NPpoOrpaMMspl AMCUUNIMHBI
b1.0.03 «McTopus (ucropus Poccuu, Bceod1asi ucTopus)»

1 Hear aucuMminHbl — GOPMHUPOBAHME Y CTYACHTOB IEJIOCTHOTO MPEACTABICHUS 00
HCTOpUYECKOM mponuioM Poccuu, ee MecTe BO BCEMUPHO-UCTOPHUECKOM MPOIIECcCe.

2 B pesyabrare u3y4eHHs AUCHUILIMHBI 00YYAIOMIUICH 10JIKEH

Obnadams CIEYIONUMA KOMIIETEHIIUSMA U MHIUKATOPaMH X JTOCTHKCHUS:

VK-5.1, VK-5.2, VK-5.3.

3namo:

— OCHOBHBIE HAIPaBIIEHUS, TPOOJIEMbI 1 METO Il UICTOPUYECKON HAYKH;

— OCHOBHBIC 3Tallbl M KIIOUYEBBIC COOBITHS MCTOpUU Poccuu m mupa; 0COOCHHOCTH Pa3BUTHUA
POCCHUIHCKOTO TOCYapCTBA, BBIAAOIIUXCS AeATENIeH 0TEYECTBEHHOM 1 BCEOOIIEH UCTOPHUH.

Yuems:

— COOTHOCHUTH OOIIME UCTOPUUYECKUE TIPOIECCHI M OT/ICIbHBIE (DaKThI; BBISIBJISITH CYIIICCTBEHHBIC
YepThl HMCTOPUYECKUX TPOIECCOB, SIBJICHUN W COOBITHH; aHAIU3UPOBATH COIMATBHO-3HAYUMBIC
poOIeMBbl;

— (hopMynupoBaTh U apryMEHTHPOBAHO OTCTAWBATh COOCTBEHHYIO MO3MIMIO IO Pa3IMYHBIM
npo0ieMaM UCTOPUU.

Bnaoemo:

— TPEACTaBJICHUSIMHU 00 UCTOPUM KaK HAayKe, €€ MEeCTe B CUCTEeME TYMaHUTApPHOTO 3HAHWS,

— MIPEICTABJICHUSIMU 00 OCHOBHBIX dTalaX B UCTOPUHU YEJIOBEUECTBA U UX XPOHOJIOTHH;

— KaTeropUaIbHO-TIOHATHIHBIM anmapaToM W3y4aeMOu JUCIUILIAHEL;

— HaBBIKAMH aHAJIN3a UCTOPUUECKUX UCTOYHUKOB.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pasznen 1. UcTtopusi B cucTemMe CONMAIbHO-TYMAHUTAPHBIX HAYK. OCHOBBI METOJ0JI0T MU
ucroprnyeckoii Hayku. Oco0eHHOCTH CTAHOBJIEHHS rocylapcTBeHHOCTH B Poccun o cpaBHeHn1o
€ €BPOIeICKMMHU PAHHECPeIHEBEKOBbIMHU I0CY1apCTBAMM.

Mecto ucropum B cucreMe Hayk. [Ipeamer ncropudyeckod Hayku. Ponp Teopuu B NmO3HaHHMH
npomwioro. CymHocTh, (opmbl, (QyHKIMH HCTOpUYECKOTO 3HaHUSA. [lOHATHE HCTOPUIECKOTO
HCTOYHHUKA, KJIaccu(UKalMs HUCTOPUUECKUX UCTOYHUKOB. Mctopus Poccun — HeoThemiiemas 4acTb
BCEMHUPHOU UCTOPHH; O0IIIee M 0COOCHHOE B HICTOPUIECKOM Pa3BUTHH.

Antponorenes. Heonutuueckast pesonmonusi. CouuanbHbiil cTpoil. Paznokenne nepBoObITHOM
oOutunbl. HuBmimzauun [IpeBHero Bocroka. I'ocynmapcrBa antuunoctu. Haponsl u apeBHeiiiive
rocyaapcTBa Ha Tepputopun Poccun. DTHorenes cnaBsH. Benmkoe I[epecenenne napoaos B I11-1V BB.

TpaguunoHHbIE hopmbl COIIMaIbHOMU OpraHM3aun €BPONEHUCKUX HAapOJIOB B
JOTOCYIapCTBEHHBIN ITepro. BO3HUKHOBEHNE paHHECPEAHEBEKOBOM roCyiapcTBEHHOCTH B EBpore.

OTHOKYJABTYpHbIE W  COLIMAJIBHO-MOJIUTUYECKHE TIPOLIECCHl  CTAHOBJIEHHUS POCCUHCKOMN
rocygapctBeHHOCTH. Hauvamo poccuiickoil rocynmapctBeHHOcTH. Kuesckas Pycb.  Ilpunstue
xpuctuancrba. Pycckue 3emnu B XII — XIII BB. MoHrosno-ratapckoe Haectsue Ha Pych. Dxcnancus



B 3alaJHble U CEBepo-3alajHble PYCCKHUE 3eMJU. Bennkoe KHSKECTBO JHMTOBCKoe M Pycckoe
rocyziapcTBo.

MecTo cpeaHEBEKOBbSI BO BCEMHUpPHO-UCTOpUYeckoM Tporecce. CkiaJplBaHUE OCHOB
HallMOHAJBHBIX TOCymapcTB B 3amamHoit EBpome. OO6pazoBanume Poccuiickoro rocymapcTBa, €ro
HUCTOPUYECKOE 3HAUEHUE.

Poccus B XVI B. - XVII BB. ¥V wucrokoB Hosoro Bpemenu. OcCOOEHHOCTH COCJIOBHO-
npencraButenbHoil MoHapxuu B EBpome u Poccum. Hawano XVII Beka — smoxa BceoOmiero
eBporneiickoro Kpusrca. CHHXpOHHOCTh KPU3UCHBIX CUTYAIMH B pa3HbIX cTpaHaX. «CMyTHOE BpeMs» B
Poccun.

I'enesuc kanuramuzma. Ero Qopmbl u cocyiiecTBoBaHHME ¢ d3JeMeHTaMH (eoaanusMa.
OcoOenHocTu  pa3nmuuHblX peruoHoB EBpombl.  ®dopmupoBanue MupoBoro pbiHka. Ilogbem
MaHy(haKTypHOTO MPpou3BoAcTBA. DopMHUpOBaHKE BHYTPEHHUX PHIHKOB.

I'enesuc camonepxkaBuss B Poccuu. «Btopoe wusmanue» kpenoctHudyectBa — CoOopHoe
yinoxxkenne 1649 r. m ropuauueckoe odopmIIeHHE KpermocTHoro mpasa. Cexkynspuzaius pycCcKoi
KYJIBTYPHI.

Paszpen 2. Or HoBoro xk Hoseitmuemy Bpemenu. Poccmiickas ummnepus B XVIII- nayane
XX B.

Poccuiickoe rocynapctso B XVIII Bexke — Beke MoJepHM3alMU U IpocBeuieHus. Pedopmbl
[lerpa I xak nmepBas momeITKa MOJAEpHU3aLUU CTpaHbl, €€ ocodbeHHOoCcTU. DopmupoBanue Poccuiickoit
uMmiepu. OCHOBHBbIE HAIPABIICHUS «EBPONEH3AIMN» CTPaHbl. DBOJIIOLUS COLMAIBLHOW CTPYKTYpPbI
obmecta. [lanpHelee pacmupenue rpanui Poccuiickoit ummnepun.

Wneituple W couuanbHO-nojuTHYeckue UcTOkM  [IpocBemieHus. OCHOBHBIE — 4YEpThI
IIPOCBETUTEIBCKOM HJCOJIOTUU: YEJIOBEK U TOCYAapCTBO, «ECTECTBEHHOE IIpaBo», 3TuKa. Wnes
Iporpecca Kak TOCIOJICTBYIOIIEE TeUeHUE B 00IECTBEHHOW MbICIU. Poccus B 310Xy MPOCBEIIEHHOTO
abcomotuzma. Poccus m EBpoma B XVIII Beke. M3meHenus B MeXIyHapOJHOM IOJIOKEHHUU
Poccniickoit umnepun.

Poccus B XIX cronerun. Ilpombiuennsiii nepeBopor B EBpone u Poccun: obmee u
ocobenHoe. Baxneimue ycnoBus nepexofa Poccun K HMHAYCTpUaIbHOMY OOIIECTBY — pEIlECHHE
KPECThSIHCKOTO BOIpOCa M OrpaHUuYEHUE caMmojepxkaBus. J[JIUTENbHOCTb, HENOCIEA0BATEIbHOCTD,
LHUKIMYHOCTh Tpolecca OypxkyasHoro pedopmupoBanusi. EBpomneiickas peostouusi 1848—1849 rr.
Wtoru, 3HaueHue, UCTOPUUECKUE MTOCIEACTBUS.

Ponb cyobekTuBHOTO (hakTopa B npeojiosienuun orctaBanus. Pepopmbr XIX Beka, ux 3HaueHue.
OobuecTBenHble nBAKEHHUS B XIX Beke.

Poccust 1 Mup Ha pyOexke BEKOB: HEPaBHOMEPHOCTb M MPOTUBOPEUMBOCTH pa3BuTus. Obmue
WUTOTM POCCUMCKON MOJEpHM3aLMU K Hadany XX Beka.

CootHomienue mnonutuyeckux cui B Poccun B Hauane XX Beka. Hapacrtanuwe kpusuca
camozepkaBusi. IlepBas  poccuiickas peBomorus. OOpa3oBaHWe  TOJUTUYECKHX  TAPTHUH.
l'ocynmapctBenHass nyma Hadana XX BeKa Kak IIEpBBIM ONBIT POCCHMCKOTO NapilaMEeHTapu3Ma.
CronbmuHckas arpapsast pedopma. Ilepas mupoBast BoitHa u yuactue B Hell Poccun. @eBpanbcekas
peBomronys 1917r. u KOpeHHbIE U3MEHEHUS B IOJIMTUYECKON KU3HHU CTPAHBI.

Pazgean 3. BcemupHo-ucropudeckuii nmpouecc 1 XX Bek. OT COBEeTCKOro rocyiapcraa K
coBpemeHHo# Poccuu.

dopMHPOBAHUE U CYITHOCTh COBETCKOTO cTpos (1917-1991rT.). Mapkcusm Kak uaeoJorudeckast
OCHOBA PEBOJIIOIIMOHHBIX TMpeoOpa3oBaHWii M poccuiickue peanmu. [logrotoBka u mobena
OxTsa6pbckoro BoopyxkeHHoro Boccranusi B Ilerporpane. II Beepoccuiickuii cbe3n CoBeTOB M €ro
pelieHus. OKOHOMHMYECKass W colMajbHas MOJUTHKA OOJIbIIEBUKOB. ['pakmaHckas BoilHa u
nHocTpaHHass wHTepBeHIUsA. Cyns6a wu 3Hauenne HOIla. VYrTBepkneHue oaHOMAPTHIHHON
noyutrdeckoil cucteMbl. O6pazoBanue CCCP. Ilonutmyeckas Ooprba B mapTuM M TOCYIApPCTBE.
CCCP B rojpl nepBbIx nsaTuwiieTok (konen 20-x rr. — 30-e rr.). @opMupoBaHUE pexuMa JINYHON BIacTu
CranvHa W KOMAaHJIHO-aJMUHUCTPAaTUBHOM CUCTEMBI YIPAaBJIEHUS TOCYJapCTBOM. ToTanuTapusM B
EBponne u CCCP: oOmiee u ocobennoe. Buemnsss mommrtuka CCCP B 20-30-e rr. JlestenbHOCTH
Komunatepna. CCCP Bo BTOpo# mupoBoit u Bemukoit OteuecTBeHHOW BoifHe. Pemarommii BKiIan
Cosetckoro Coro3a B pasrpom (ammsma.



N3meHeHne COOTHOLIEHUS CWJI B MHpE IOCIe BTOPOW MHUPOBOW BOMHBI. Hawano «xomnomHoin
BoWHB. «JlokTpuHa TpymdsHa» u «Ilman Mapmamiay. PopmupoBaHHEe OWUIMOIIPHOTO MUPA.
B3aumooTHomeHuss co crpaHamMu «HapojgHOW aemokpatum». Cozganue CoBeTa SKOHOMHUYECKOM
B3aumonomonu. Kouduukr c¢ Irocnasueit. Opranuzanus CeBepoaTsiaHTUUYECKOIO JOroBopa
(HATO). Co3panune Opranuzanuun Bapmasckoro porosopa. Boitna B Kopee. Tpymnoctu
nocineBoeHHoro pazutusi CCCP. VYikecToueHHE MMOJUTUYECKOTO PEXKHMa U HJIE0JIOTHUYECKOTO
KoHTpoJs. [lonbiTkn 0OHOBNEHUS «rocyaapcTBeHHOro conupanusMma». XX cbe3q KIICC u ocyxnenue
KynbTa maHocTu Cranuua. «OTTenensy B TyXOBHOU cdepe.

DOkoHOMHYECKHE pedopMbl cepeauHbl 60-x To/J0B, MNPUYMHBI MX HE3aBEPIICHHOCTH.
«l"ocynapctBo OmarogeHcTBus». IV u V Pecnybnuka Bo ®@pannuu. Ob6pa3zoBanne u Pazsurue OPT.
«JxoHoMuueckoe uyno» Anonum. Pacmam konoHmanbHOM — cucteMbl.  HeokoHcepBaTtm3m
Benukobpuranuu. Peitronomuka B CIIA.

Hapacrtanue kpu3ucHBIX sIBIICHHI B cOBeTCKOM o0mectBe B 70-¢ — cepeaune 80-x romoB. HoBas
Koncrutynus CCCP. Konuennus «pa3puroro counainzMay. Buemnss nonutuka CCCP B konue 60-x
Havase 80-X IT.: OT pa3psiAKU K 000CTPEHUIO MEKITYHAPOIHON 0OCTAaHOBKH.

«IlepecTpoiika»: CyIIHOCTb, IIEJIHM, 3aJadd, OCHOBHBIC ATambl, pe3ynbrarbl. Pacmang CCCP.
O6pazoBanue CHI'.

CraHoBieHHE HOBOW poccuiickoii rocyaapctBeHHocTH (¢ 1991- mo Hacrosimee Bpewmsi).
JIubepanbHass KOHUENIUS POCCUHCKUX pedopM: Mepexoa K PbIHKY, (OpPMUPOBAHHE TPakJIaHCKOIO
oOuiecTBa u npaBoBoro rocynapcrsa. «lllokoBas Tepanus» s3xkoHoMuYeckux pedopm B Hauane 90-x
rogoB. Koucturynusa Poccuiickoit ®epepanuun 1993r.  MexHauUUOHAIbHBIE ~ OTHOIIEHHMS.
[Tonutnyeckue naptuu 1 oOIecTBeHHbIE IBUKEHUSI Poccun Ha coBpeMeHHOM Jtane. Poccus Ha myTu
MoJepHu3auuu. Poccuss B cucrtemMe MHpPOBOM DKOHOMHMKHM M MEXKIYyHAapOJHBIX CBs3zeld. Hosble
reONOJUTUYECKOE PEAINH B MUPE U X BIMSHUE HA BHELIHIOK NOJIUTUKY Pocculickon denepannu.

4. O0beM yueOHOM TUCUMILINHBI.

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Akan.
3E 0. AcTtp.u4.
OO0uiasi TPyA0eMKOCTh AU CHUIIIMHBI 4 144 108
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,3 48 36
B TOM 4HcJje B popMe NMPAKTHYeCKOil MOAT0TOBKH
(npu nanuuuu) ) ) )
Jlexinm 0,9 32 24
B TOM 4ucIie B (popme NpaKTUUECKON MOATOTOBKH (npu Haiuyuu) - - -
[TpaxTnueckue 3anstus (113) 0,4 16 12
B TOM 4ucJie B (popme NpaKTUUECKON NOATOTOBKU (npu Haiuyuu) - - -
CamocrosiTesibHasi paboTa 1,7 60 45
KonrakTHas camocrositenbHas paboTa
(AmmK uz VII ons 3au / 3au c oy.) 17
CamMocTosATeNnbHOE N3YUCHUE PA3/ICTIOB JUCIUTIINHBI (11U Opyeue 8uovl ’ 60 45
camocmosamenbHou pabomol)
Bujx koHTpOJIS:
JK3aMeH 1 36 27
KoHTakTHas paboTa — MpoMeKyTOUYHAsI ATTECTAIHs 1 0,4 0,3
[ToaroroBka K 3K3aMeHy. 35,6 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH




AHHOTAIUA K padoyeil mporpaMmme JMCHMUILIMHBI

B1.0.04 «®usnyeckas KyJbTypa U CIOPT»

1 eab aucuunauHbl — GOPMHUPOBAHHE MUPOBO33PEHUSI U KYIbTYPbI TUYHOCTH, FPAXKIAHCKOM
MO3ULIMY, HPABCTBEHHBIX KaueCTB, YYBCTBA OTBETCTBEHHOCTH, CAMOCTOSATEIBHOCTU B TPUHATHH
pelIeHNH, CIOCOOHOCTH MCIOJIb30BaTh pa3sHOOOpa3Hble GopMbl (U3MUECKON KyJIbTYphl, CIOpPTa U
Typu3Ma JUIsl COXpaHEHUS U YKPEIUIEHHsS CBOETO 3J0pPOBbs U 3/I0pOBbS CBOMX OJIM3KUX B
MTOBCEHEBHOM KM3HU U MPOPECCUOHANBHOMN 1€ATEIbHOCTH.

2 B pe3yabraTe H3y4eHUs] JUCHUIIUHBI 00YYAIOLIUIICA J0JI/KEH:

Obnadams CIeyONUMA KOMIIETCHITUSIMA U UHIUKATOPAMU UX TIOCTHKEHUS:

VK-7.1,7.2,7.3, 7.4

3nams:

- HAyYHO-TPAKTUYECKUE OCHOBBI (PU3NYECKOM KyJIBTYpPhI M 3J0POBOr0 00pa3a KU3HHU;

- BJIMSIHUE O3JIOPOBUTENIbHBIX CHCTEM (PM3UYECKOTO BOCHUTAHMS HA YKpPEIUIEHUE 370pOBbs,

IpOoPUIAKTUKY NMPO(GECCHOHATIBHBIX 3a00JI€BaHUI U BPEIHBIX IPUBBIUEK;

- c110COOBI KOHTPOJISL M OLEHKU (PU3UYECKOTO Pa3BUTHS U (PU3NUECKON MOATOTOBICHHOCTH;

- IpaBWJIa M CHOCOObI IUJIAHUPOBAHUS WHIUBUAYAIbHBIX 3aHATUN Ppa3IUYHON IIEJIEeBOM

HaIPaBJIEHHOCTH;

- HUCTOPUIO (PU3UYECKOW KYJIbTYpbl U CIOpTA, MPEICTaBICHHE O 3HAYMMbBIX CIIOPTHBHBIX

COOBITHSIX HE TOJIbKO CBOEHM CTpaHbl, HO U MHPOBOTO YpPOBHS, Ba)KHEWIINE IOCTHUKEHHS B

00JacTu Ccropra;

- cnoptuBHble Tpaauuuu PXTY um. .M. MenneneeBa, HOMHUTH O IIOJABUTaxX CIIOPTCMEHOB B

roasl Bennkoit oreuecTBeHHOM BOWHBI 1941-1945 1.

Ymemo:

- NOJJIEP)KUBaTh JOJDKHBIM YpOBEHb (PU3MYECKOW MOATOTOBICHHOCTU Uil OOecreyeHUs

MTOJTHOIIEHHOM COIMAaIbHOM M MPO(eCCHOHATBHOU e TEIbHOCTH;

- HUCIOJIb30BaTh  OCHOBBI  (U3MYECKOM  KyJAbTYphl  JJIi  OCO3HAHHOTO  BbIOOpa

3/10pOBbecOEpEraroINX TEXHOJIOIHI ¢ yUeTOM BHEIIHMX M BHYTPEHHHMX YCIOBUM peanu3aluu

pohecCHOHANTBHOM IEATEITLHOCTH;

- CaMOCTOSTEIbHO 3aHUMAThCA (PU3MUECKOM KyJIbTYpOU U CIIOPTOM;

- OCYILECTBJISATh CAMOKOHTPOJb 32 COCTOSSHUEM CBOETO OpraHu3Ma MU coOJojaTh MpaBuiia

TUTHEHBI U TEXHUKH 0€30M1aCHOCTH.

Braoemy:

- CpeACTBaMM U METOJIaMU YKPEIUIEHUSI 3J0POBbsI, (PU3MUECKOI0 CAMOCOBEPIIEHCTBOBAHUS;

- JIOJDKHBIM YpPOBHEM (H3MYECKON TOJTrOTOBIEHHOCTH, I OOCCTIEUYCHHs TOJHOIEHHOMN

COLIMANIbHOM U PO(EeCCUOHATIBHOM JeSTEIbHOCTH.

3 Kparkoe coaepxxanue TUCUMIIIMHBI

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

1.1. TIPEAMET ®U3NYECKAS KVYJIbTYPA U CIIOPT. 3agaun 1 MeCTO AHMCIUILIAHBI B
MOATrOTOBKE OakanmaBpa. Opranm3anus ydeOHOTO Mpollecca B paMKax IEHCTBYIONIEH PEUTHHTOBOM
cuctembl. TpeboBaHUSI K 3aUETYy.

1.2. UCTOPUA CIIOPTA. IlpoucxoxneHue ¢Guznyeckux ynpaxkHeHud u wurp. JpeBHue
onmumnuaznsl. Onumnuiickoe nBwxkeHue. CrnopTuBHbIE oOwIeCTBa: HUCTOpUS  (DUBKYIBTYPHO-
CIIOPTHBHBIX OOIIIECTBEHHBIX OopraHu3anuii. CHOpTCMEHBI B TOIbI Bennkoit oTeuecTBEHHOW BOWHEI.

Paszoen 2. OcHoBBI 310poBOTr0O 00pa3za >KU3HU

2.1. BPAUEBHBIII KOHTPOJIb 1 CAMOKOHTPOJIb HA 3AHATUAX ®U3NYECKOU
KYJIbTYPOU 1 CLIOPTOM.

BpaueOHbIii KOHTpoJIb M BpaueOHOE OCBUAETEIbCTBOBaHUE. llenarormueckuii KOHTPOJIb.
CaMOKOHTpOJIb: €r0 OCHOBHBIE METOJbI, IIOKa3aTeau, Kpurtepuun U oueHku. IIpodunakruka
cropTuBHOro TpaBMmaru3ma. OCHOBHbBIE BUJABI TPaBM Yy pasHbIX crneuuanuzauuil. OkazaHue nepBoit
MOMOIIY JIJISl CTY/IEHTOB BY30B XUMHKO-TEXHOJIOTMYECKOTO ITPOdUIIs.

2.2. TUrMEHWYECKOE OBECHEYEHHME 3AHATUM  O30POBUTEJILHOM
OUBNYECKON KYJIbTYPOM. I'uriena du3nyeckoro BOCIMTAHUSA M CIOPTA. PeXUM IHTAHUS TIpU
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3aHATUSIX (pu3Mueckol KyiabTypoil u cnoptoM. CounanbHas rurveHa. ConuanbHO-onacHble 00JIE3HU U
Mepbl TPO(PUITAKTUKH.

Paszoen 3. buonornyeckue 0CHOBBI (PU3NUECKON KYJIbTYphI U CIIOPTa

3.1. BUOJIOTUYECKME OCHOBBI ®U3NYECKOM KVJIbTYPhI U CIIOPTA. Oprauusm
YyelloBeKa Kak elIuHas caMopa3BUBawoIlasics Ouosiornyeckas cucrema. Duznyeckoe pa3BUTHE
yenoBeka. JlBurarenbHass AKTUBHOCTh U €€ BIUSHUE HAa YCTOMYMBOCTh, U aJalTallMOHHbIE
BO3MOXHOCTH 4YEJIOBEKa K YMCTBEHHBIM M (PU3WYECKHM Harpy3kaM IpU pa3Id4HbIX BO3AECUCTBUAX
BHEIIHEW Cpe/Ibl.

32. OBPA3 XM3HM U EIO OTPAXEHME B IPO®ECCHUOHAJILHON
HNEATEJIBHOCTU. 3nmopoBhe dYenoBeKa Kak IIEHHOCTh. 3JIOPOBBIM 00pa3 KU3HH U  €ro
cocTtasisonue. Poib 1 BO3MOKHOCTH (pU3MUECKOI KyJAbTYphl B 00ecnieueHuu 310poBbsi. ColranbHbIi
XapakTep TMOCIEACTBUM Uil 3JI0pOBbS OT YHNOTPEOJEHUs] HAPKOTHUUYECKUX CPEACTB U APYrux
ncuxoakTuBHbIX BemecTB (I[IAB), momumHra wu numeBslX J00aBOK B CHOpPTE, QJIKOrOJsS U
TabakoKypeHus. JIOMMHT Kak HMCKYCCTBEHHOE MOBBIMICHHE (PU3NUECKON pabOTOCIIOCOOHOCTH U €ro
OTpULATENIbHbIE MTOCIIECTBUSI.

Pasoen 4. IlpodeccrnonanbHO-IpUKIagHas pU3ndecKas KyJabTypa U CIOpPT

4.1. OBLIAA ®OUSNYECKAA U CIIOPTUBHAA IIOAI'OTOBKA CTYJIEHTOB B
OBPA3OBATEJIBHOM IIPOLECCE. Meroauueckue NPUHLMIBI (U3NYECKOTO BOCIHUTAHMUS.
OcHoBbl © 93Tanbl oOyueHus JABWKeHHsAM. Pa3Butue ¢Qusnueckux xkadectB. dopmupoBaHue
MICUXUYECKUX KauyecTB B Ipolecce pusmueckoro Bocnutanus. CrnoptuBHas noiarotoska. CTpykrypa
MIOAATOTOBJICHHOCTH CHIOPTCMEHA. MacCOBBIM CHOPT U CHOPT BBICIIUX JOCTHKEHHM, UX LEIH U 3a]auu.
CriopTUBHbBIE COPEBHOBAHUS KaK CPEACTBO U METOJ OOIIeH U ClieHUalIbHON (PU3NYECKON MOArOTOBKU
CTYICHTOB.

42. ®UNYECKAS KVYJIBTYPA UM CIOPT B IIPO®ECCHOHAJIBHOM
JNEATEJIBHOCTU BAKAJIABPA. Jlnunas Hu COIMAILHO-DPKOHOMMYECKAS HE00XO0INMOCTH
ncuxo(dus3nueckoi NoAroToBKU 4enoBeka K Tpyay. Mecro IIIIDII B cucreme noaroToBku Oyayliero
cnenuanucta. [IpousBoacTBeHHas ¢u3znyeckas KyiabTypa U crnopt. IIpou3BoacTBeHHasi TUMHACTHKA.
OcoOenHoctu BbIOOpa (OopM, METOJOB U CpeACTB (pU3MUECKOW KyJabTyphl U cHOpTa B pabouee u
cBoOoaHOE Bpems crnenuanuctoB. [IpoduiakTuka npodeccHOHaIbHBIX 3a00JIeBaHUN CpeaCTBAMU
¢usznueckoi KyapTypbl U cnopra. JlONOJHUTENbHbIE CpEACTBAa NOBBILIEHUS OOmEeH u
npodeccuoHaNbHOM  paboTocmocoOHOCTH.  BnusHme  WHAMBUAYadbHBIX  OCOOCHHOCTEH U
CaMOCTOSITENIbHBIX 3aHIATUH (PU3MUECKON KyJIbTYpOil U CIOPTOM HAa OPraHU3M.

4. O0beM yueOHOH TUCHHUIJIMHBI

Cemectp
Bcero
. 1 cemectp 4 cemectp
Buner yue6HOM paboThI
3E Axkan. 3E Axkan. 3E Axkan.
q. q. q.
OO611ast TpyA0E€MKOCTh AUCHHUILINHBI IO y4eOHOMY 2 72 1 36 1 36
IUIaHY
KonTrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 2 72 1 36 1 36
Jlexmmm (JIek) 0,2 8 0,1 4 0,1 4
[TpakTuueckue 3anstus (113) 1,8 64 0,9 32 0,9 32
Buja nToroBoro KOHTpoJIs: 3aver 3auer
Beero CemecTtp
Buner yue6HOM paboThI I cemectp | 4 cemectp
3E | Actp.u. | 3E | Actp.u. | 3E A‘;Tp'
OO611ast TPYA0EMKOCTh AUCHHUILINHBL 110 Y4eOHOMY IUIaHy | 2 54 1 27 1 27
KonTrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 2 54 1 27 1 27
Jlexmmm (JIek) 0,2 6 0,1 3 0,1 3
[TpakTnueckue 3anstus (113) 1,8 48 0,9 24 09| 24
Buja nToroBoro KOHTpoJIs: 3aver 3aver




AHHOTAIUA K padoyeil mporpaMmme JMCHMUILIMHBI

B51.0.05 «OCHOBBI 3KOHOMHUKH U YIIPABJICHUSA NMPOU3BOICTBOM

1. legb TMCUMILUIMHBI — TTOJTYYCHHE CHUCTEMbI 3HAHUM 00 AIKOHOMHUYECKUX 3aKOHOMEPHOCTSIX
(GYHKIMOHUPOBAHUSI TPOMBIIUICHHOTO TPOM3BOJACTBA B CHCTEME HAIMOHAIBHOM HKOHOMUKH,
(dhopMupOBaHNE SKOHOMUYECKOTO MBIIIJICHHUS U MCIOJb30BaHUE MTOTYYCHHBIX 3HAHUN B MIPAKTUYECKON
NEeSITETHHOCTH.

2. B pe3yabTaTe H3y4eHUs JMCUUILUIUHBI 00y4YaloIMiiCs 10JIKeH:

Obnadams CIeyONMMA KOMIIETECHITUSIMA U UHIUKATOPaAMU UX TIOCTHKCHUS:

VK-10.1; VK-10.2; VK-10.3; OIIK-2.2; OIIK-3.1; OIIK-3.2; OIIK-6.1; OIIK-6.2

3uamop:

- OCHOBBI ’KOHOMHUYECKOH KYJIbTYpPBI, B TOM YHCJI€ (PUMHAHCOBOM IPAMOTHOCTH.

Ymems:

- UCTIOJIB30BaTh 3HAHUSI OCHOB SKOHOMUKH MPU MPUHATHN 000CHOBAHHBIX PEIICHUH B Pa3ITUYHBIX
001aCTIX IEATCIbHOCTH;

- IPUMEHSTH HA TPAKTUKE 3HAHUS B 00JIACTU MPOEKTHOTO MEHEKMEHTA U yIIPaBICHUS
MIPOU3BOJICTBOM;

- IPUHUMATh 000CHOBAHHbBIE C TOYKU 3pEHUS SKOHOMUYECKOU 3((HEeKTUBHOCTU U 0€3011aCHOCTH
TEXHUYECKHE PEIICHUS MTPH TUIAHUPOBAHUU SKCTIEPUMEHTOB U pa3pabOTKEe TEXHOJIOTHUH;

- OIIpeNeNATh epeueHb 000PYA0BaHUs Ha IPOU3BOJICTBE U B Jaboparopuu, oOecrieurnBarolee
6e3omacHoe ¥ 3PPEKTUBHOE MPOU3BOICTBO UITH MIPOBEACHHUE SKCIIEPUMEHTOB.

Bnaoemo:

- HaBBIKaMH BHIOOpA SKOHOMUYECKA 00OOCHOBAHHBIX PEIICHUN B PA3IMYHBIX 00JIaCTAX
KU3ZHEACSITCIIBHOCTH,

- METOJIaMH MMPOEKTUPOBAHUS TEXHUIECKUX 00OBEKTOB, CHCTEM U TEXHOJOTHUUECKHUX MTPOIIECCOB C
Y4E€TOM 3KOHOMHYECKHX, IKOJIOTUUECKHX, COITUAIBHBIX U IPYTUX OTPAHUUCHUM;

- CUCTEMATHYECKUMH 3HAHUSIMH B 00JIACTH MPOEKTHOTO MEHEKMEHTA U OCHOB YIIPABJICHUS
MIPOU3BOJICTBOM.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Paspnen 1. Beegenne. OCHOBBI pbIHOYHOM IKOHOMHUKH

Tewma 1: DOxoHOMUYeckre NMOTpeOHOCTH, Ojara U pecypcbl. DKOHOMHUYECKUE CUCTEMBI U HX
cymHocTh. OOIIECTBEHHOE NPOU3BOACTBO U JKOHOMHYECKHE OTHOoIIeHUs. [Ipous3BojicTBEHHBIE
BO3MOXHOCTH OOIIecTBa U HKOHOMHUYECKUH BbIOOp. KpuBas mpon3BOJACTBEHHBIX BO3MOXHOCTEH.
3akoH yObIBaromeld MpeneabHON IMOJE3HOCTH. THIBI M MOJCIH SKOHOMHUYECKUX CHCTEM. DJIEMEHT
SKOHOMMUECKOH cucTeMbl. TpaaunuonHas skoHoMuYeckas cucreMa. CoOCTBEHHOCTh: (POPMBI U MyTH
uX rnpeoOpa3oBaHUsl.

Tewma 2: PoiHOuHBIH MexaHu3M crpoca u mpeioxkeHus. CoBepllieHHas U HECOBEPIIECHHAs
KOHKypeHUIUU. ToBapHbIN (PHIHOYHBIN) TUII OOIIECTBEHHOIO Npou3BoACTBA. CYIIHOCTh M YCIOBHS
BO3HUKHOBEHHMS PbIHKA. Buibl ppIHKOB M uX CcTpykTypa. OyHKumu pbiHKa. ToBap M €ro CBOWCTBA.
Crpoc u npeyioxkeHre Ha pboiHKe. [IoHATHE «31acTUYHOCTBY. DIACTUYHOCTh CIPOCa U MPEAIOKEHUs,
TodyeyHass U ayroas. CoBeplleHHas U HECOBEpIICHHAas KOHKypeHUuu. MoHomnonus. Makcumu3zanus
pUOBUIM MOHOIIOJIUCTOM. OJIUTrONOIHSL.

Tema 3: [loHsiTHE HALMOHAIBHOM SKOHOMHMKH, OCHOBHBIE MAaKpOASKOHOMHYECKHE IMOKA3aTEIIH.
[IoHATHS COBOKYMHOTO CIpOCa U COBOKYIHOTO TPEUIOKEHHS, (AKTOPhl, BIUSIOUIME HA UX
n3Mmenenus. [lotpebnenus u cOepexxeHus. JKoHOMHUYECKUN Kpyrooboport. [IponsBoactBo, oOMeH u
pacnpenenenue. [lorpebnenue, coepekeHre, NHBECTUITUN TOBAPOB U YCIIYT.

Tewma 4: ®unancoBas cucreMa U pUHaHCOBas MOJUTHKA oOuiecTBa. ['ocynapcTBeHHbIN OrO1KET
Y rocyAapcTBeHHBIN noar. Hanorn u Hanorosas cucrema.

Pa3nes 2. JkoHOMHUYeCKHe OCHOBBI YIIPABJIEHHUSI IPOU3BOICTBOM

Tema 5: [lpennpusarue Kak CYOBEKT PHIHOYHOTO XO3SHWCTBA. ODKOHOMUYECKHE 3aKOHBI U
OCOOEHHOCTH WX MPOSIBICHUS Ha mpeanpusthu. Ponb cnenuanncra XMMHUYECKON MPOMBIIITIEHHOCTH.
[Ipenmpusitue B cucreMe pbIHOYHOW dSKOHOMHKHU. [Ipeampusitue — Kak CyObeKT U OOBEKT
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MpeAPUHUMATENbCKON e TeIbHOCTH. 3aKOHO1aTellbHas 0a3a NpeIIpUHUMATENbCKON 1eATeIbHOCTH.
HopmartuBHO-paBOBBIE aKThl, PErIAMEHTUPYIOLIUE JESITENbHOCTh Npeanpustus. OpraHuzalloHHO-
npaBoBble (OPMBI IPEINPUHUMATEIBCKOM NEATENbHOCTH U KpUTepuu uX BblOOpa. Dopmbl
coOCTBEHHOCTH. BHENIHS 1 BHYTpEHHSS cpelia IpeIIpUsITHSL.

Tewma 6: MatepuanbHo-TexHudeckass 0aza  npousBoictBa. CeIpbeBass U TOIUIMBHO-
sHepreTuyeckas  0a3a  XMMHMUYECKUX  HIpou3BoJACTB.  [Ipou3BojacTBEHHas  mporpaMma U
IIPOM3BOJICTBEHHAs MOUIHOCTh MpeAnpuatusa. KaduecTBO M KOHKYpPEHTOCHOCOOHOCTh MPOJYKIUH.
DKoHOMHYECKOEe 000CHOBaHHME BbIOOpA ChIpbS W TOILTHMBA. PecypcocOepexeHnue. AJIbTepHATUBHBIE
HCTOYHUK ChIpbs U dHeprun. Opranuzanus CKJIaJackoro Xo3sucTaa.

Tewma 7: MaTtepuanbHO-TEXHUYECKUE pecypcehl npeanpusitus. OCHOBHbIE NPOU3BOICTBEHHbIE
(GOoHABI XUMUYECKUX MPEANpHUATHI: NOHATHE, Kiaccupukauus u crpykrypa. [lonstue u crpykrypa
OCHOBHBIX cpelcTB. OIleHKa OCHOBHBIX CPEICTB. MeTo/bl OLIEHKH OCHOBHBIX (oHI0B. [lokazarenu
HCI0JIb30BAHUS OCHOBHBIX MPOU3BOJACTBEHHbIX (HOHIOB. M3HOC M amopTu3alys OCHOBHBIX (POHJIOB.
Onenka 3(p(peKTUBHOCTH UCHOIb30BaHKUSI OCHOBHBIX NMPOU3BOACTBEHHBIX (OHIIOB. BocnpousBoacTso
OCHOBHBIX cpencTB. OGOpOTHBIE CPEACTBA MPENNPUATHS: OHATUE, COCTAaB U CTpyKTypa. VcTouHuku
dhopmupoBaHusi 000POTHBIX cpeAcTB. O0opaunBaeMOCTh OOOPOTHBIX CPEJACTB. MaTepuaabHbIe 3amachl
Ha npennpustuu. OnpeneneHue NoTpeOHOCTH B 000POTHBIX CPEACTBAX.

Tewma 8: TpynoBblie pecypebl npenrnpusaTtus. Ilepconan npeanpustus u ero crpykrypa. OCHOBbI
OpraHu3aluy Tpyla Ha NOpeanpuatud. DPPEeKTUBHOCTb HCIOIb30BaHUS IEpcoHalla U padbodero
BpeMeHHu. lIpousBoauTenbHOCTh TpyAa W omuata Tpyaa. OpraHuzauus 3apaOOTHOM IaThl Ha
npennpusitu.  CoctaB M CTPYKTypa  NPOMBIIUIEHHO-IIPOU3BOJICTBEHHOTO  ME€pCOHANIA.
[Ipous3BoUTENBHOCTS TpyAa: IHOHSTHE, MOKAa3aTead W MeToAbl u3MepeHus. WuauBuayanbHas U
oOuIecTBEHHAs] IPOU3BOAUTEIBLHOCTD Tpyaa. Pe3epBbl U (akTOpbl MOBBIIEHUS MPOU3BOAUTEILHOCTU
Tpyna. @opmbl, CUCTEMBI M pa3Mep OIUIATHI TPY/1a Ha MPEANPUATHH.

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

Tema 9: Jloxoasl M pacxoAsl Ha INPOU3BOJCTBO, W PEATU3ALMIO NMPOAYKIHMH IPEIIPUSITHUS.
W3nepxkn  mpou3BOACTBA  HPOAYKUMH  (ce0ECTOMMOCTb),  HpUOBLUIb,  pEHTA0EIbHOCTH U
neHooOpaszoBanue. [loHsTre 3aTpaThl Ha MPOU3BOJACTBO U PEATU3ALNIO MTPOIYKIHUU (C€OECTOMMOCTB).
Bunel u 3Hauenue knaccudukanuu 3arpar. CTpyKkTypa 3arpaT Ha IPOU3BOJACTBO U pEAHU3ALIMIO
NpOIyKIMH. TEeXHUKO-IKOHOMUYECKUI aHaIn3 UHKEHEPHbIX pemeHuil. OcoOOeHHOCTH pacyeTa 3aTpaT
Ha MPOU3BOJACTBO M pealM3allii0 MPOAYKIMH B KOMIUIEKCHBIX MPOU3BOJACTBaX. OCHOBHBIE IYTH
CHIDKEHMSI 3aTpaT Ha MPOU3BOJACTBO Mpoaykuuu. Joxoasr npennpustus. [lonsarue npudbuin u 1oxona
MPEeNNPUATHS, METO/IbI UX pacuera. PeHTabenbHOCTh, €€ BUIbl U METOAbI pacyera. IlyTu nmoBbleHUs
NpUOBUIA U PEHTA0EIbHOCTH Ha MPEANPUATHSIX.

Tewma 10: LlenooOpa3zoBanue u LeHOBas MoauTuKa. lleHa Ha NOPOAYKUMIO M MPUHIMIIBI
neHooOpazoBanus. Buabsl ned. CTpykTypa IeHbl, cucTeMa ILIeH. B3auMoCBs3M LIeH U H3AEpIKEK.
IlenoBas nonutHka. PazpaboTka 11eHOBO cTpaTeruu.

Tema 11: ®uHaHCOBO-KpEAUTHBIE OTHOLIEHMS] MPEIIPUSITUA U CUCTEMa HalIorooOJI0KEHUs.
[lonsitue, coctaB u cTpykTypa (uHaHcoB npennpustus. [Ipunnunsl Hamoroobnoxenus. Hanoru u
IJIaTEKHU, YCTAHOBJIEHHbIE 3aKOHOAATEIbCTBOM: BHU/bI, CTAaBKU, 0OBEKThl HAJIOTOOOJIO0XKEHUS U CPOKH
YIUIaThl HAJIOTa B OIO/IKET.

4. O0bémM yueOHOM TUCUMILINHBI.

O0beM TUCIUTUTHHBI
Bup yae6roi paGoTsr 3E Akan. 4. | Actp. 4.
OO6mast TpyI0€MKOCTh TUCITUTUTHHBI 3 108 81
KonrakTHas padoTa - ayIuTOPHBIE 3AHATHUSA: 0,89 32 24
Jlexkun 0,44 16 12
[TpaxTnueckue 3anstus (I113) 0,44 16 12
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JlaboparopHbie paboThI 0,88 32 24
CamocrosiTesibHasi padoTa: 2,10 75,6 56,7
KonrtakTHas camocrositenbHas paboTa 0,01 0,4 0.30

CamocTosTenbHOE U3y4EHUE Pa3JieiioB
JUCLMILIMHBI
Buja nToroBoro KOHTpoJIA: 3auer ¢ oneHKoi

AHHOTAIUA K padoyeil mporpaMmme JMCHUILIMHBI

Bb1.0.06 «MaTteMaTHKA»

1. Heap aumcuMmimMHbl - (GOPMUPOBAHHE Yy CTYAEHTOB CHCTEMbl OCHOBHBIX IOHSITHH,
HCIIOJIb3YEMBIX JJI TOCTPOCHHS BAXKHENIINX MAaTEMaTHYECKUX MOJIEIEN U MaTeMAaTHYECKUX METO/I0B
JUISL OTIMCAHMS PA3IIMYHBIX XUMUKO-TEXHOJIOTHYECKHUX ITPOLIECCOB.

2. B pe3yabTaTe H3y4eHUs] TUCHUTLUIHHBI 00yYAIOIIHIACH TOIKEH:
Obnadams CIENyONUMA KOMIIETSHITUSAMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:
VK-1.1, VK-1.2, YK-1.3; YK-2.1, YK-2.2, OIIK-1.1; OIIK-1.2, OIIK-4.2

3HaTh:

. OCHOBBI IupepeHInaIbHOT0O M HMHTErPajJbHOrO HUCYUCIEHUS, AU(epeHInanbHbIX
ypaBHEHUU

. MaTeMaTUYEeCKHE TEOpUHM U METOJbl, JieXKalllueé B OCHOBE IOCTPOEHUS MaTeMaTUYECKUX
MOJIeTIeH;

. OCHOBBI IPUMEHEHUS] MaTEMATUYECKUX MOJIeNIEH U METOIOB.
Ymern:

. BBIOMpPATh MAaTEMAaTUYECKUE METO/Ibl, IPUTOIHbIE JUI PEIIEHUs KOHKPETHOM 3a/1auH;

. UCIO0JIb30BAaTh MaTeMAaTUYECKHE IOHSTHS, METOAbl U MOJENW JUIsl OMMCAHUSA Pa3IUYHBIX
IIPOLIECCOB;

. BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, JIEXkKAIlle B OCHOBE KOHKPETHBIX IPOLIECCOB;

. MPUMEHITh MATEMAaTUYECKUE 3HAHUS Ha MEXAUCLUIIIIMHAPHOM YPOBHE.
Baaners:

. OCHOBaMHU (PYHJAMEHTAJbHBIX MaTEMaTHYECKMX TEOPUM M HaBbIKAMHU HCIOJIb30BaHUSA

MaTeMaTH4eCKOro armapara.
3. Kpartkoe cogep:xaHue JUCHMILIHHbBI
1 CEMECTP

Beenenne. Ilpenmer u meroasl Mmatematuku. OnucaHue OCHOBHBIX pa3fenioB Kypca. CTpykTypa
Kypca U IpaBujia pEUTUHTOBOW CHCTEMBI.

Pa3nes 1. DiiemeHTHI aredpbl.

UucnoBsie MHOXecTBa, KomiuiekcHble umcia. Omnpeaenurenu I m Il mopsakos. Bektopsr:
OCHOBHBIE MOHSTHS, CKAIPHOE, BEKTOPHOE M CMELIAaHHOE ITPOU3BEIECHUS BEKTOPOB. AHAIMTHYECKAs
rEOMETpHsL: MpsAMas Ha IUIOCKOCTH, Kpubble II mopsnka. Marpunpl: AeUCTBUA HaJ MaTpULAMU,
NpHUBEACHUE K CTynmeHuaTtomy Buay W Buay ['aycca. Panr marpunpsl. ObpatHas matpuua. Teopema
Kponekepa-Kanemnu. Pemenne cucreM JmHelHHbIX anredpanyeckux ypaBHeHU. CoOCTBEHHBIE YyHcCia
u BekTopbl. KBagparnunbie GopMBI.

Paspnen 2. @ynkuus oaHoii nepemenHoi. Ilpenesa pynkuuu. HenmpepbIBHOCTH PyHKIIUH.

Oynkusa. CriocoOs! 3amanus GyHKIUUA. DneMeHTapHbeie GyHkuun. [Ipeaen ¢dyHKIMM B TOUKE.
Opnnocroponnue npenensl. [Ipenens Ha OeckoHeUHOCTH. beckoHeuHO Masble 1 OECKOHEYHO OOJIbLINE
(GbyHKIIMM, WX CBOMCTBAa M B3auMOCBs3b. OCHOBHBIE TeOpeMbl O Tmpeaenax. [lepBeiii U BTOpOH
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3aMeuaTelibHbIe Ipenenbl. HempepbIBHOCT PYHKIIMK B TOUKE M Ha poMexyTke. CBoiicTBa (QyHKIMA,
HENpPEephIBHBIX HAa OTpe3Kax. Touku pa3pbiBa PyHKIUU U UX KIacCUPUKAIIMS.

Paspnen 3. IndppepenunanbHoe ncuncjieHue PyHKIUH OJHON NepeMeHHOM.

[IpousBoHas QpyHKIUHU, €€ TEOMETPUUECKUM U MEXaHUYECKHM CMBICI. YpaBHEHHUS KacaTeIbHOU
u HOPMAJIH. [IpaBuia  auddepeHuupoBaHus. Tabnuna  OCHOBHBIX ~ NPOU3BOJHBIX.
HuddepenurpyeMocTb  QYHKIMH:  ONpEAETIeHHE, TEOpPEeMbl O CBSI3M  HENPEPBIBHOCTH U
mudpdepeHurpyeMocTd (QYHKIMU U C CYIIeCTBOBaHHMEM Ipou3BojaHOHN. Juddepennman ¢yHkunu:
onpezeneHue, ceorictsa. [lponssoanas cnoxuoit pyHkunu. OcHOBHBIE TeOpeMbl TG HEepeHIINaTbLHOTO
ucuucnenusi: Pomrs, Jlarpamxka, Komm. IIpaBumo Jlomurans (packpbiTHe HEONPEIEICHHOCTEH).
[IpousBojHbIE BBICHIMX MOPSIAKOB. MOHOTOHHOCTh (YHKIMH: OIpeAeeHUue, HEeo0XOoaAuMble U
JOCTaTOYHBIE YCIOBUS. DKCTpeMyM (YHKIMH: ONpeesieHne, HEOOX0IMMbIE U IOCTATOYHbIE YCIOBUSI.
BoeinykiiocTh, BOTHYTOCTh M TOUYKM mepernda rpaduka (QyHKUUU: OINpeneieHHsl, HEOOXOAUMbIE U
JOCTaTOYHbIE YCJIOBUS MX cyllecTBoBaHUA. OOmas cxema uccieqoBaHUs (YHKUUM, MOCTPOEHUE UX
rpaduKoB.

Pa3nes 4. UnTerpajbHoe ucuncieHue GyHKIUM OHOI NepeMeHHOI.

[TepBooOpa3nas ¢ynkius. HeompeneneHHbIl WHTETpal U €ro cBoicTBa. Tabimuila OCHOBHBIX
MHTErpajoB. MeTo/ibl UHTETPUPOBAHUS: HENOCPEACTBEHHOE HMHTETPUPOBAHUE, METO] IOJICTAHOBKH,
MHTErpUPOBAaHUE 0 YacTSIM, UHTETPUPOBAHHE PAallMOHAIBHBIX JpOOeil, HHTErpUpOBaHUE HEKOTOPBIX
UppalMOHAJIbHBIX U TPUTOHOMETpUYEeCKUX QyHKIMI. OnpeeneHHblil HHTErpall, ero reoMeTpUYECKUil
CMBIC, ero cBoictBa. Teopema o cpenHeM 3HaueHuu. Popmyna Hrerorona-JleiiOnuna. 3ameHa
MEPEeMEHHON U MHTErpUpOBAHHE IO YacTAM B ONpPEICICEHHOM HHTerpajie. Brpruncienue momanaeit
IJIOCKUX (UTryp U 0O0BEMOB TEJ BpallleHUsl ¢ MOMOIIbIO OINpeAeeHHoro uurerpaia. HecobcTBeHHbie
MHTErpabl: ONpeAeIeHus, CBOWCTBA, METObl BEIUMCIICHHUS.

2 CEMECTP

Paspnen S. InppepenuuaibHoe ncunciaeHne GQyHKIMNA HECKOJIbKUX NepeMeHHBbIX.

OyHkuMM ABYX U 0Oojee MEepeMEeHHbIX: OIpelesieHue, o0yacTh orpeaeiaeHus, 00JIacTb
CYLIECTBOBaHUS, T€OMETpUUECKas MHTEPIIPETalys, JIMHUU YPOBHS, U MOBEpPXHOCTU YpoBHs. Ilpenen
¢byHkMM B TOuke. YacTHble Npou3BoAHbIE (Ha Tmpumepe (QYHKIUU JABYX IEPEMEHHBIX).
HuddepeHurpyeMocTb GyHKIMH: ONpeAeIeHHE, CBSI3b AMPPEPEHIUPYEMOCTH C HEMPEPHIBHOCTBIO U C
CYILIECTBOBAaHMEM YaCTHBIX MPOU3BOJHBIX. [locTarounble ycnoBus auddepeHuupyeMocTd (QyHKIIUU.
JuddepeHurpyeMocTh CI0KHOM (yHKIMM, nojHas npousBojHas. Juddepenumnan QyHKuum nByx
MIEPEMEHHbIX, €ro0 MHBapHaHTHOCTb. [luddepenurpoBanre (QyHKIUU OJHOM U ABYX MEPEMEHHBIX,
3aaHHOM HesiBHO. YacTHble mpousBojHble M auddepeHIranbl BBICIIMX MOPAIKOB. Teopema o
pPaBEHCTBE CMEUIaHHBIX MPOU3BOAHBIX (s (PYHKUMHU JBYX NMEPEMEHHBIX). AHATUTHUUYECKUNA MPU3HAK
nonHoro guddepennuana. I[lpowsBomHas 1O HampaBJCHUIO: ompeneneHue, Qopmyna s ee
BbIUMCIeHUs. ['paueHT U ero cBoicTBa. DKCTpEMYMbl (PYHKLUUHU ABYX MEPEMEHHBIX: OINpEAEIeHMUS,
HEOOXO0IMMOE M JOCTaTOYHOE YCIOBHUS CYIIECTBOBAHUS SKCTPEMyMa. YCJIOBHBIM 3KCTPEMYM:
OmpeJesieHue, METOJbl HAaXOXKICHHS TOYEK YCJIOBHOTO OJKCTpeMyma (HpsAMOH METOJ U METOH
MHoOxuteneil Jlarpamxka). HauOosbliee M HavMmeHblllee 3HaueHUs (DYHKIUM ABYX NEPEMEHHBIX B
3aMKHYTO# 00JacTH.

Paspnen 6. KpaTHble HHTErpaJsbl.

JIBOMHOM WHTErpanx: ompeneseHue, reOMETPUUYECKUI CMBICH, CBoMcTBa. Teopema O cpeaHeM
3HAYEHUHM JIBOMHOTO WHTerpana. BpluucieHne [BOWMHOrO WHTErpajga B JEKAPTOBOM CHCTEME
KOoopJuHaT. Beruncienue qBOMHOro MHTErpaja B NOJISIPHON cucteMe KoopauHat. MHterpan Ditnepa -
[lyaccona. IlpunoxeHus NBOMHOrO WMHTErpana: BbIYMCICHHE IUIOLIAAM IJIOCKOM oOnactu, oObema
UWIMHAPUYECKOTO Tela, IUIOIIAIM TOBEPXHOCTH, MAcChl IUIACTUHKU C 3a/laHHOM IJIOTHOCTBIO,
KOOpJIMHAT LIEHTpa TSHKECTU IUIACTUHKU. TpoWHOM wuHTEerpan: omnpezaencHue, (U3NUECKUd U
F€OMETPUYECKUI CMBICII, CBOMCTBA, TEOPEMA O CPEIHEM 3HAYEHUU TPOWHOIO MHTErpana. Beraucienne
TPOMHOTO MHTErpaja B JI€KapTOBOW CHCTEME KOOpJAMHAT, B IMJIMHIPUYECKUX U CHEPUUECKUX
KoopauHaTax. llpuioxkeHuss TpOMHOro MHTErpajia: BbIYMCIEHHE 00beMa, Macchl Tella C 3aJaHHOI
IUIOTHOCTHIO, KOOPJIMHAT LIEHTPa TSXKECTH Tea.

Paspnen 7. KpuBosinHeliHbIe M OBEPXHOCTHBIE HHTEIPAJIBI.

KpuBonuHelHbIl HHTErpang Mo KOOpAWHATaM: oOlpejaeiaeHue, (U3NYEeCKUil CMBICI, CBOWCTBA.
Boruncnenue kpuBoiuHeWHOro wuHterpana. ®opmyna JUisi BbIYMCICHUS pPaOOTHl MPH IEpeMelIeHUU
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MaTepUaJbHOM TOYKM B CHUJIOBOM IIOJie BIOJb HekoToporo mytu. ®opmyna ['puHa A BbIYMCIEHUS
KPUBOJIMHEWHOTO WHTErpajga IO 3aMKHYTOMY KOHTYpy. He3zaBucHMMOCTh KpHBOJMHEHHOro HMHTErpajga oT
IIyTU UHTETPUPOBAHUS: HEOOXOAUMOE U JOCTATOYHOE YCJIOBHE HE3aBUCUMOCTH, KPUTEPUI HE3aBUCUMOCTH.
[loTeHnmanpHOE TMOJ€, MOTEHUUANbHAs (QYHKUMS M €€ BblYMCIEHUE. BpluucieHne KpUBOJIUHEHHOTO
UHTEerpaiga, HE 3aBUCALIETO OT IYTH UHTerpupoBaHus. I[loBEpXHOCTHBIM HHTErpai: OIpeaeIeHHe,
(M3UYECKU CMBICH, BBIYMCICHHE B JIEKApTOBOM cucTeme koopauHaT. Teopema ['aycca-Octporpanckoro.
®opmyna Crokca.
3 CEMECTP

Pasznea 8. InddepenunanbHbie ypaBHeHHsI IEPBOT0 MOPSIAKA.

JuddepeHunanbHble YpaBHEHU: ONIPEIEICHNE, TOPSIOK, PElIeHHe, TEOpEMa CYILIECTBOBAHUS U
eIMHCTBEHHOCTH pemieHus. 3anada Komm. [duddepenHunanbHble ypaBHEHUS C pa3eisOIMMUCS
nepeMeHHbIMU. OIHOPOHbIE YpaBHEHUs [-To mopsika: onpeaeneHue U MeToj pelieHus. JInnelinsle
ypaBHeHUs |-To mopsinka: ompezneneHue U MeToj peuieHus. YpaBHeHus bepuymiu: ompenenenue u
Meton pemenus. uddepeHnuanbable ypaBHEHUs B TOJHBIX AuddepeHnmanax: OnpeaesiecHne u
MeToa peuleHus. MHTerpupyrommii MHOXKUTEINb: ONpeAeIeHUE, CBEICHUE K YPaBHEHHMIO B IOJHBIX
muddepeHnnanax ¢ MOMOIIbIO HHTETPUPYIOIIETO MHOKHUTEIIS.

Paznen 9. InddepenunanbHbie ypaBHeHHs] BTOPOIrO MOPSAKA.

JuddepeHunanbable ypaBHEHUS BTOPOrO MOPAAKA, JOMYCKAOL[UE IMOHWKEHUE MOPsJIKa.
Jluneitnpie nuddepeHnnanbHble  YpaBHEHUS BTOpPOrO TOpPSAKAa: ONIpENENIeHHWEe, OJHOPOJHBIE U
HEOJHOPOJHbIE JHHEHHbIE ypaBHeHHS. CBolicTBa pemieHui. JIuHelHas HE3aBUCHUMOCTb (DYHKIUH.
Onpenenurens Bponckoro u ero cpoiictBa. Teopembl 0 CcTpyKType OOIIMX pEIICHUN JTUHEHHBIX
OJIHOPOJHBIX M JIMHEHHBIX HEOJHOPOAHBIX Ju(pdepeHIaTbHbIX YpPaBHEHUH BTOPOro MOpPSAKA.
OyHJaMeHTalbHas CUCTEMa pELIeHUH JIMHEWHOro OJHOPOAHOrO auddepeHIMalbHOr0 ypaBHEHUS
BTOpOro mnopsiaka. JluHeilHble OqHOpOJHBIE IU(PQepeHInanbHble ypaBHEHUS BTOPOrO MOPSJIKAa C
MIOCTOSIHHBIMHM KO3 (duIMEeHTaMu: MeToJA OWiepa s pelleHus 3TUX YypaBHeHMH. JluHelHble
HeoJHOpoAHble  TuddepeHIranbHble  YpaBHEHUS ~ BTOPOrOo  MOpsiAKAa € MOCTOSIHHBIMH
ko3 duLmeHTaMu: METOJ] MOoA00pa 4YacTHOIO pEUIeHUS 3TOr0 YpaBHEHUS C IpaBOH 4YacTbiO
CHEIHaIbHOTO BUJa U METOJl Bapualli IPOU3BOJIbHBIX OCTOSHHBIX. JInHelHble nuddepeHnnaabHbie
YpaBHEHHUS n-TO HOPSIKA: CBOMCTBA PEUICHHUH, TEOPEMBI O CTPYKTYpe OOILIEro peuieHus. AJIropuTM
MIOCTPOCHMSI OOIIEro pelIeHUs JIUHEHMHOro AuQQepeHInanbHOro YpaBHEHUsS n-T0 TMOpsaKa C
MOCTOSIHHBIMU KO3(ulineHTamu.

Pa3nen 10. Cucremsl audpepeHunalbHbIX ypaBHEHHUIA.

Cucrembl nuHEHHBIX TUpdepeHIMaTbHBIX ypaBHEHUN NEPBOr0 MOPSAIKA, PEHIEHHE METOJIOM
uckimodeHus. CucreMbl JMHEHHBIX Aud@epeHlranbHbIX YpaBHEHUN IEpBOTrO MOPSIKA, METO[
BapHalMy IPOU3BOJBHBIX IMOCTOAHHBIX. CHCTEMBbl JHMHEHHBIX OJHOPOJIHBIX YpPaBHEHUN MEPBOTO
MOpsiZIKa C MOCTOSTHHBIMHU Kod(duimentamu, metoa Dunepa. CUCTEMBbI JTUHEHHBIX HEOJHOPOIHBIX
nuddepeHInaIbHbIX YpaBHEHUN C MOCTOSHHBIMU KO3 puiinenramu.

Paszpnen 11. UncisioBble H QYHKUMOHAIBHBIE PSAIBbI.

YucnoBele psibl: OCHOBHBIE MOHATHUS, CXOAUMOCTh psia. Heo6XxoauMblil mpU3HaK CXOIUMOCTH
psna. CBoiicTBa cxoisimuxcsi psAaoB. JlocTarouHble NMPU3HAKU CXOJUMOCTH 3HAKOIOJIOKUTEIbHBIX
pSAOOB: MHTErpajbHbId npusHak Komm; mnpuszHaku cpaBHeHUs psjoB; npuzHak Jlamambepa;
panukanbHblil npusHak Kommu. Paner Jupuxie. 3nakodepenyromuiics psa: onpeneseHue, MpU3HaK
JleitbHua. AGcoOTHAs M YCIIOBHAsA CXOJIMMOCTb 3HAKOIIEPEMEHHBIX pA0B. OYHKIIMOHATIBHBIE PSAIbI.
CreneHHble psabl: ompezeneHue, teopemMa AOess, MHTEpBaJl CXOAUMOCTH, PAJAUYC CXOJAUMOCTH.
CpoiicTBa creneHHbIX psiioB. Psnel Teitnopa u MakiopeHna: onpe/esieHue, yeaoBUsl CXOIUMOCTU psaa

n

lim
Teinopa k ucxoanoi pyHkuun. Jlemma = JUTS VxeR, JlocTarouHble YyCIOBUS CXOJAUMOCTH
psaga Teinopa. Anroput™ pasnoxkeHus (GyHKOuM B psiag MakinopeHa. OCHOBHBbIE pa3JIOKEHUS

.. e si " oarcigx i

ynxiumis; €, SINX COSX ln(1+x)’ (1+x) , 8X arcsinX p pgn Maxmopena. Pasmoxenne
¢byukuuit B psan Teinopa ¢ MOMOIIBIO OCHOBHBIX pa3ioxeHuil. [IpuMeHeHue CTENneHHBIX PSAOB:
NpUOIMKEHHbIE BBIYUCIICHUS, TPUOIIKEHHOE pelieHne M QepeHnanbHbIX YpaBHEHUH.

4. O0beM yueOHOM TUCHMILTHHBI
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Cemectp

. Bcero 2 3
Bua yuednoii padoThl A A A A
3F Kaj. 3F Kaj. 3E kaax. | 3E Kaj.
. . . .
Obwast Tpyroemrocts 15 | 540 | 5 180 4 | 144 | 6 | 216
AUCHUTLIUHBI
Konrakruas padora - 622 224 |266| 9 |1,78| 64 |1,78| 64
ay/IMTOPHBIE 3aHATHSI:
Jlexumn 3,11 112 1,33 48 0,89 32 0,89 32
[TpaxTuueckue 3anstus (113) 3,11 | 112 1,33 48 0,89 32 0,89 32
CamocrosiTeJibHAs padoTa 6,78 | 244 2,34 84 1,22 44 3,22 116
K;)é{OT:;(THaﬂ CaMOCTOSITeIIbHAS 0.4 0.4 0 0
lé 6,78 2,34 1,22 3,22
aMOCTOSITEIPHOE U3yUCHHE 2436 83.6 44 116
pa3IeiioB TUCIUILTAHBI
Bua koHTpoJisi — 3a4eT ¢ OLEeHKOM + +
Bua kouTpoJs — Jk3ameH 2 72 1 36 1 36
KonraktHas pabota - 0.8 0.4 0.4
MIPOMEKYTOYHAS ATTECTAIHS 2 1 1
[ToaroToBka K 3K3aMeHYy. 71,2 35,6 35,6
3ader ¢ JK3aMeH JK3aMeH
Bua uTOoroBoro KOHTpOJIA: .
OIIEHKOMH
Cemectp
. Bcero 1 2 3
Bun yuednoii padoThl A A 3E | A 3E | A
3E c1p. | ap cTp. cTp. cTp.
. . . .
Ofinazt TpyROEMKOCTE 15| 405 | 5 | 135 | 4 | 108 | 6 | 162
AUCHUTLIUHBI
Konraxruas padora - 6,22| 168 | 2,66 | 70,8 |1,78| 48,06 | 1,78 | 48,06
ay/IMTOPHBIE 3aHATHSI:
Jlextun 3,11 84 1,33 354 10,89 | 24,03 | 0,89 | 24,03
[Tpaxtuueckue 3ansarus (113) 3,11 84 1,33 35.4 0,89 | 24,03 | 0.89 | 24,03
CamocrosiTeJibHAs padoTa 6,78 | 183 2,34 | 63,12 | 1,22 | 32,94 | 3,22 | 86,94
K;)é{OT:;(THaa CaMOCTOSITeITbHAS 0.3 0.3 0 0
5 6,78 2,34 1,22 3,22
aMOCTOSITEIPHOE U3yUCHHE 1827 62.82 32,94 87.2
pa3IeiioB TUCIUILTAHBI
Bua koHTpoJisi — 3a4eT ¢ OLEeHKOM + +
Bua konTpoJs — Jk3ameH 2 54 1 27 1 27
KonTaktHas pabora - 0.6 0.3 0.3
MIPOMEKYTOYHAST ATTECTAIIHS 2 1 1
[ToaroTtoBka K 3K3aMeHYy. 53,6 26,7 26,7
3auer ¢ JK3aMeH JK3aMeH
Bua uTOoroBoro KOHTpOJIA: .
OIIEHKOMH

AHHOTAIUA K padoyeil mporpaMmme JMCHUILIMHBI

51.0.07 «O01mas ¥ HeOPraHUu4eCcKas XuMHUsD)
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1 Heap ucHMIUIMHBI — T[pUOOpeTeHHE 3HaHMM M KOMIIETEHIMH, (opMupoBaHue
COBPEMEHHBIX IIPEJICTaBICHUN B 00JJaCTH TEOPETUUYECKUX OCHOB XUMHUH U XUMHH JIEMEHTOB.

2 B pe3ysbTrare U3y4eHHs] AMCHUILIMHBI 00YYAIOIIMIACS J0JI5KEeH:

Obnadams cnenyomMUMHA KOMIIETCHIIMAMHE U HHIUKatopamu ux goctmwkenus: YK-1.1; YK-1.2;
VYK-1.3; OIIK-1.1; OIIK-1.2; OIIK-4.2; OIIK-4.3; OIIK-4.4.

3namo:

— DIIEKTPOHHOE CTPOCHHUE ATOMOB U MOJIEKYJI;

— OCHOBBI TEOpHUM XMMHYECKOHN CBSI3M B COCJIMHEHMAX Pa3HBIX THUIIOB, CTPOCHHE BEILECTBA B
KOHJICHCHPOBAaHHOM COCTOSIHUM;

— OCHOBHBIE 3aKOHOMEPHOCTH IPOTEKAaHUs XHMHYECKUX IPOLECCOB M XAPAKTEPUCTUKHU
PABHOBECHOT'O COCTOSIHUS,

— METO/bI ONMCaHUsI XMMUYECKNX PAaBHOBECUM B PACTBOPAX IIEKTPOJIUTOB;

— CTPOEHHE U CBOWCTBA KOOPAMHALMOHHBIX COECIMHEHHI;

— IIOJIyYEHHE, XUMHUYECKHE CBOMCTBA IPOCTHIX U CI0KHBIX HEOPIraHUYECKUX BEILIECTB.

Ymemo:

— BBINOJHATH OCHOBHBIE XUMHYECKHE OIEpallH, OINPEAeNATh TEPMOJWHAMHYECKUE
XApaKTEPUCTUKN XUMUYECKUX PEAKIUN U PAaBHOBECHBIE KOHLIEHTPALlUU BELIECTB;

— HCIIOJIB30BAaTh OCHOBHBIE XMMHYECKHE 3aKOHBI, TEPMOJUHAMUYECKNE CIIPABOYHBIE TAHHBIE
Ui pellieHus IpodeccCHoHaNbHBIX 3a/1ay;

— IPOTHO3UPOBATh BIUSHUE PA3INYHBIX (AKTOPOB HA PABHOBECHE B XUMHUYECKHUX PEAKIIMSIX.

Bnaoemuv:

— TEOPETUYECKUMHU METOJAaMU OIMCAHUS CTPOCHHS M CBOMCTB IPOCTBIX M CJIOXHBIX BEIIECTB
Ha OCHOBE 3JIEKTPOHHOTO CTPOEHUS UX aTOMOB U IIOJIOKEHHS B IIEPUOJIUYECKON CUCTEME XUMHUUYECKHUX
JJIEMEHTOB;

— OCHOBHBIMH HaBbIKaMU pabOThl B XUMUYECKOH JIabopaTopHH;

— DKCHEPUMEHTAJIbHBIMU METOJIaMU OMPEENIEHUsI HEKOTOPBIX (PU3MKO-XMMHUYECKUX CBOMCTB
HEOPraHMYECKUX COCAUHEHUN.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Paszoen 1. IlpuHuumel XuMumn

1.1 Crpoenue atoma.
BomHoBble  cBoiicTBa MarepuaibHbIX O00BEKTOB. YpaBHeHue nae¢ bpoitsi.  CooTHomieHne
HeonpenenenHocrei ['eiizendepra. [lonsitue o kBaHTOBON MexaHuke U ypaBHeHuu lIpenunrepa.

1.2 IlepnoanuecKkuil 3aKOH U NMEPUOANYECKAS CUCTEMA.
CoBpemenHast (opMynupoBKa Iepuoaudeckoro 3akoHa. Ilepuoaunueckas cucremMa U ee CBSA3b CO
CTPOEHHEM aTOMOB. 3allOJHEHUE IEKTPOHHBIX CJI0EB U 000JI0YEK aTOMOB B MEPUOJAUYECKON CUCTEME
anemenToB .. Meneneena.

1.3 OKUCIUTENBHO-BOCCTAHOBUTEIHHBIC MPOIIECCHI.
Crenenn okucneHus. Baxneime OKUCIUTENN U BOCCTAaHOBUTENU. BaskHeine cxeMbl IpeBpamieHus
BEILIECTB B OKUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUAX.

1.4. XuMuueckas CBS3b U CTPOSCHHE MOJICKYII.
KoBaneHntHast CBs3b, OCHOBHBIE TIIOJIO)KEHMSI METOJIa BAaJEHTHBIX CBs3ed. PaccmoTpeHue cxem
MIEpEeKpbIBaHUsl ATOMHBIX oOpOuTanell npu oOpa3oBaHUU CBsized B MoJekyinax. [ulGpunmzanus
BOJIHOBBIX (pyHKIMI. OCHOBHBIE TIOJIOKEHUS MEeTOoa MOJIeKYIsipHbIX opouTaneir (MO JIKAO). Meton
l'unnecniu. OOmine cBeAEHHUSI O KOMIUIEKCHBIX COEIMHEHHUSX, UX CTpoeHue. MexmonekynspHas U
BHYTPUMOJIEKYJISIpHAsl BOJOpOAHAs CBsA3b. MOHHAsg CBA3b KaK NpPENENbHBIM Cllydall KOBAJIEHTHOMU
cBsa3u. OOmme TmpeacTaBiIeHUS O MEXKMOJIEKYISIPHOM  B3aUMOJEHCTBUHM: OpPUEHTAIL[MOHHOE,
MHJYKIUOHHOE, TUCIIEPCUOHHOE B3aUMOICHCTBUS.

1.5. IloHsiTHE O XUMHUYECKOW TEPMOIUHAMHUKE.
TepmoauHamuueckue QyHKIUU COCTOSIHUS (XapakTepucTuyeckue GyHKIMH). BHyTpeHHss sHeprus u
SHTANBINA, UX (PU3HUECKUN CMBICI. TepMOXUMUS M TEPMOXHUMHYECKHE ypaBHeHHUs. 3akoH ['ecca u
cienctBus u3 Hero. [lonsTHe 06 3HTpoNUU, aOCOTIOTHASI SHTPOIIUS U CTPOEHUE BellecTa. M3menenue
SHTPOIMH B PA3IMYHBIX ITPOLECCAX.

1.6. [TonsiTHE O XUMUUYECKOU KHHETHUKE. XMMHUECKOE PAaBHOBECHE.
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OpHocTaauiiHbIe W CIIOKHBIE peakluu. 3aKoH JAeHcTBYrOIMX Macc. KoHCTaHTa CKOPOCTH peakiuu.
MoJieKynsipHOCTb U MOPSAJIOK peakuu. 3aBUCUMOCTb CKOPOCTH PEAKIUU OT TeMIEepPaTypbl; SHTAIBIIHU
aKTUBALIMU. [ OMOT€HHBIN M r€TEepOreHHbINA KaTalu3.

HctunHoe u kaxymieecs paBHoBecusa. KoHcranta xumuueckoro paBHoBecus. CmelleHue
XMMHUYECKOT0 paBHOBecHsl, npuHuui Jle-IlaTense — bpayna.

Oueprus ['n66ca, ee cBsA3b ¢ sHTponuel u sHTanbnue. dusndeckuii cmpica sHepruu ['modOca.
OHTPONUKHBIN U SHTANBNUNHBINA (pakTopsl poniecca. Cesizb AG’, ¢ KOHCTAaHTON PaBHOBECHS.

1.7. PactBOopsel. PaBHOBECHS B pacTBOpax.

[Ipoueccel, conpoBoxkaatone 00pa3oBaHne KUJAKUX UCTUHHBIX PACTBOPOB HEAIEKTPOJIUTOB U
AJIEKTPOJIUTOB. ACCOLIMMPOBAHHBIE M HEACCOLMUPOBAHHBIE EKTPOJIUTHL. CTeneHb IUCCOLMALIUU.
Koncranta nuccoumanuu. PaBHOBecue B CHCTEME, COCTOSLIEH M3 HACBIIIEHHOIO pacTBOpa
MajopacTBOPUMOIO JJIEKTPOJUTAa W €ro KpucrauioB. PaBHOBecue B pacTBOpax KOMIUIEKCHBIX
coenuHeHuil. PaBHOBecue nuccoluanyy BOJbl, HOHHOE MPOU3BEACHUE BOJbI U €r0 3aBUCUMOCTb OT
temneparypsl. [lkana pH. ['maposns conen.

Pazoen 2. Heopranmieckas Xumust

2.1. Xumus s-371€MEHTOB. 2.2. XUMHS p- JIEMEHTOB.

Bonmopon-nepBelii  3€MEHT NEPUOJUYECKOM CHUCTEMBI, €r0 JBONCTBEHHOE IIOJIOKEHUE.
Onementsl 1-2 u 13-18 rpynn nepuoguueckoil cuUCTEMbl. 3aKOHOMEPHOCTH B H3MEHEHUH
AJIEKTPOHHBIX KOH(MUTYpaLUi, BEIUYUH PAJAUYCOB, 3JIEKTPOOTPULIATEIHHOCTH U SHEPTrUU MOHHU3ALUHU
aTOMOB. TUIIMYHbBIE CTENIEHU OKUCJICHUS. XUMUYECKHE CBOMCTBA MPOCTHIX BEUIECTB. 3aKOHOMEPHOCTH
B CTPOEHUU M CBOMCTBAX OCHOBHBIX THUIIOB COEIWHEHHUH, MX moJiydyeHue. [IpupojHbie coennHeHus,
[OJIy4Y€HHUE U TIPUMEHEHUE.

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

OnemeHThl 3-12 Tpynnm TEPUOAMYECKON CHUCTEMBI. 3aKOHOMEPHOCTH B HW3MEHEHUH
AJIEKTPOHHBIX KOHQUrypanuil, BEJIMYMH PaJUyCOB, SHEPrUM HOHHU3ALMM, XapaKTEPHBIX CTEHeHel
OKHUCJICHHS, KOOpDAMHALIMOHHBIX uucea aroMoB. llpuponHele coenvHEHUs, MOJIY4Y€HHE U
COIMOCTaBJleHUE (U3MUECKUX M XUMHUYECKHX CBOMCTB MpocThiX BeulecTB. CTpoeHHE U CBOMCTBA
OCHOBHBIX TUIIOB coeMHEeHUN. OcoOeHHOoCTH f- 371eMeHTOB.

4. O0beM yueOHOM THCUMIIHHBI

Beero CemecTp
. 1 2
Bun yueOHoi padboThl A A A
3E Kajl. 3E Kajl. 3E Kajl.

9. 9. 9.
OGuast TPYA0EMKOCTh AHCHHILIHHBI 12 432 6 216 6 216
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHUSA: 6:;2 224 3,56 128 2,67 96
Texuum Dl ee ogo| 32 fogo| 32
[Ipaktuueckue 3ausarus (113) 0§8 3 0,89 32 ) )
Jlaboparopusie padoTs! (JIP) 365 128 1,78 64 1,78 64
CamocrosiTeJibHAs paboTa 3;7 136 1,44 52 2,33 84
KonrtakTHas camocrositenbHas paboTa 37 - - -

’ 1,44 2,33

CamMocTosATenpHOE N3YUCHUE Pa3IeIOB 7 136 5y ’4
JVCIATUTAHBI
Buabl koHTpOJIS:
JK3aMeH 2 72 1 36 1 36
KonrtakTtHas paboTa — mpomMexxyTodHast 0.8 0.4 0.4
aTTeCcTaIus 2 1 1
[ToaroToBka K 3K3aMeHy 71,2 35,6 35,6
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Bua uTOoroBoro KOHTpOJIA: IK3aMEeH IK3aMeH
Beero CemecTp
N 1 2
Bua yueOHo# padboThl A A A
3E CTp. 3E CTp. 3E CTp.

9. 9. 9.
OO01ast TPYA0EMKOCTh AU CIHUILIHHBI 12 324 6 162 6 162
KonTakTHasi pabora- ayiuTopHbIE 3aHATHUSA: 6:;2 168 3,56 96 2,67 7
Jlexuun 1é7 48 0,89 24 0,89 24
[Ipaktuueckue 3ausarus (113) 0§8 24 0,89 24 ) )
Jlaboparopusie padoTs! (JIP) 365 96 1,78 48 1,78 48
CamocrosiTesibHas paboTa 3;7 102 1,44 39 2,33 63
KonrtakTHas camocTosiTenbpHas paboTa 37 - - -

> 1,44 2,33

CamMocTosATenpHOE N3YUCHUE Pa3IeIOB 7 102 39 63
JTUCITUTUTAHBI
Buabl koHTpOJIA:
JK3aMeH 2 54 1 27 1 27
KonrtakTtHas paboTa — mpomMexxyTodHast 0.6 0.3 0.3
aTTeCcTalus 2 1 1
[ToaroroBka K sK3amMeHy 53,4 26,7 26,7
Buja uTOroBoro KOHTpoOJIA: IK3aMeH IK3aMeH

AHHOTAIUA K padoyeil mporpaMmme JMCHUILIMHBI

Bb1.0.08 «Oprannyeckasi XuMusi»

1 Heap AucuMIuIMHBI — NPUOOPETEHUE CTYAEHTAaMU 3HAHUH O CTPOCHHUU OPTraHUYECKUX
COCIMHCHUH, OCHOBHBIX XHMHUYECKHUX CBOMCTBAX Pa3IMYHBIX KJIACCOB OPraHWYECKUX COCTUHEHUU U
METOJIaX UX MOJIYYCHHsI, KaK MPOMBIIIICHHBIX, TaK U JIA0OPAaTOPHBIX.

2 B pe3yabTaTe u3y4eHusl JUCHUNIHMHBI 00YYAIONIUICS 10/IKEH::

Obnadams cnenyoMUMA KOMIIETCHIIMSMY U HHIUKaTopamu ux goctwkenus: YK-1.1; YK-1.2;
VK-1.3; OIIK-1.1; OIIK-1.2; OIIK-4.2; OIIK-4.3; OIIK-4.4

3namo:

— TEOPETUUYECKHE OCHOBHBI CTPOCHHUS U CBOMCTB PA3IMYHBIX KJIACCOB OPraHMYECKUX COCAMHEHUN;

— CmocoObl TIOJIy4eHHMs] M XMMHYECKHE CBOWMCTBA OCHOBHBIX KJIACCOB OPraHUYECKUX
COCAUHCHUM;

— OCHOBHBIE MEXaHU3MBbI MPOTEKAHMS OPTAHUYECKUX PEAKIIHIA;

Ymems:

— TPUMEHSATH TEOPETUYECKHE 3HAHUA Ui CHUHTE3a OPraHWYECKUX COCTUHEHUN Pa3IuYHBIX
KJIaCCOB;

— QHAJIM3UPOBATH U MPEICKA3hIBATh PEAKIIMOHHBIC CBOMCTBA OPraHUYECKUX COCAMHEHUN;

— COCTaBJISTh CXEMbI CUHTE3a OPTaHUYECKUX COCTMHEHUM, 3aTaHHOTO CTPOCHUS;

Bnaoemov:

— OCHOBaMHU HOMEHKJIATYPhI M KJIacCHU(UKAIIMU OPraHUIECKUX COCTMHECHHUI;

— OCHOBHBIMH T€OPETUUYCCKUMU MPEACTABICHUSIMU B OPraHMUECKOU XUMUU;

— HaBBIKAMH 00O0CHOBAHUS PAIMOHAIBHBIX CIIOCOOOB TMOJyUYEHUS OPTaHNYECKUX BEIIECTB.
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3. Kpartkoe cogep:xaHue TUCUMILIHHBI
Pazoen 1. Teopus xumuueckoeo cmpoenus u yeneso0opoowl (YB). Apomamuueckue coeounenus.

1. Tlpupona XuMHYECKOU CBS3U

[Ipupona xoBanentHoil cBsizu. Dopmyibl JIbtonuca. @opmanbHbiil 3apsia. Teopus rubpuauzanuu
AO. Teopusi OTTAIKMBAaHUS SJIEKTPOHHBIX Nap BasieHTHOW obonouku (ODIIBO) u dopma momexyi.
AtomHO-opOHuTanbHble  Mojenu. llonspHocThs KoBasieHTHOM  cBs3M.  MHaykTuBHBIN 3¢ ekt
3amectuTenei. Jlenmokanu3oBaHHas KOBaJIGHTHas CBS3b, yCJIOBHUS jAenokanu3anuu. ComnpspkeHue.
Pesonancueie cTpykTypel. CBepxcompspbkenue. [loHaTHe 0 MexaHU3ME XHUMHUYECKOW pPEaKIUH.
[IpomexyTouHble COEAMHEHHS U YacTULbl OPraHUMYECKUX peakUui: JIOHOPHO-aKIENTOPHBIE
KOMILJIEKChI, MOHHbIE Mapbl, KAPOOKATUOHBI, KAPOAHNOHBI, PATUKAIIBL.

1.2 Anxanbl. Ctepeonsomepusi. [{ukioankansl.

I'omonoruueckuii paa. Mzomepus. Homenknatypa. Crioco6s! nomydyenus. O0mas xapaKTepucTHKa
peakuoHHON cnocoOHocTu. Peaknuu ankaHoB. l'anoreHupoBaHue meraHa. MexaHU3M peakLUU.
MerunpHbil pagukan, crpoeHue. Iloctynmar Xsmmonaa. Peaknum raJoreHMpoBaHHsS TOMOJIOTOB
METaHa: OpHUEHTalMs, pEaKIUOHHAs CIOCOOHOCTb, PETrHOCEIEKTUBHOCTb. Psn  ycToiunBocTH
QIKWIbHBIX paaukanoB. Jlpyrue panukaiabHble (LENHbIE U HELEMHbIE) peaklUd aJIKaHOB.
CrepeonzomMepus alkaHOB. XUPaJIbHOCTb.

Huknoankansl. CrnocoObl noaydeHus. Peakium nuxiioankaHoB. OcoOEHHOCTH peakIuil MallbIX
LIUKJIOB.

1.3. AnkeHbl. AJIKUHBI

l'omonoruueckuit psin. M3omepus. Homenknarypa. Croco6sl mosydenus. IIpoctpancTBeHHOE
CTpPOEHHE M MPOCTPAHCTBEHHAs U30Mepus ajkeHoB. Peaknuu ankeHoB. Peakuuu snexTpoduibHOro
MIPUCOETUHEHUS AJIKEHOB: IpPUCOEAUHEHNE raJIor€HOBOI0POIOB, BOJIbI, raJIOT€HOB.
I'unpoOopupoBaHue ankeHOB. PeruocenekTUBHOCTh pPEAKIUM 3MeKTPO(UIBHOIO HPUCOEAUHEHUS.
MexaHn3M MPUCOCIUHEHUS TaJOT€HOBOJIOpoAa K ankeHy. I[lpaBuno MapKoBHHKOBA U €ro
Teopernyeckoe oObsicHeHne. CBOOOHOpaAUKAIbHOE MPUCOEAUHEHHE OPOMOBOJOpOaa (IEPEKUCHBII
abdext Kapama). AnmmibpHoe ranorenupoBanue. OKucaeHne U 030HOJIU3 alikeHoB. [lomyuenue BHIl-
JIMOJIOB, aJlbJEruI0B, KUCJIOT. OKUCIECHUE aJKEHOB B MPHUCYTCTBUM CoJIel maiiaaus. I'ereporeHHoe
TUIPUPOBAHUE.

Anxunbl. ['omonorunueckuit psn. M3omepus. Homenknatypa. CrmocoOwl momydeHusi. Peakiun
ankuHoB. CH-KucnotHocts. AneTuiaeHubl, CTPOCHHE W CBOMCTBA. Peakmuu 3ieKTporibHOTO
npucoequHeHus. Peakiuu  HykiaeoQuibHOTO npucoeauHeHus. OKHCIEHUE, BOCCTAHOBJICHUE,
TUIPUPOBAHNE AJIKMHOB.

1.4. AnkagueHsl.

Peaknun 1,2- u 1,4-mpucoenHeHns] TaJOT€HOBOAOPOJAa U TaJOreHOB K nueHaMm. O30HOJU3.
BoccranoBnenne u okucinenue aueHoB. CriocoObl momydeHus: nueHoB. Peakmnus Jle6enera. Peaxiuun
Hunbsca-Anbnepa.

1.5 Teopuu apoMaTUYHOCTH.

OcoOeHHoCcTH (DU3MYECKUX U XUMHMUYECKHUX CBOWCTB OeH30Jia. COBpEMEHHbIE MpPEICTaBICHUS O
CTpoeHuH OeH30J1a. ApoMaTuyecKuil XapakTtep OeH3oJa. DHeprus compsbkeHus. OOlue KpUTepuu
apoMmatuaHOCTH. O0IIIast XapaKTepUCTHUKA PEAKIIMOHHON CITIOCOOHOCTH OEH301a.

1.6 CoenuHenust 0€H30IbHOTO psizia

N3omepus. Homenxmarypa. CmocoOwsl monydeHus. Peakiuu 31neKTpo(dUIBHOTO 3aMEIICHHUS.
Peakuuu OeH3ona: HUTpOBaHME, TAIOTE€HUPOBAHKE, CYIb(PUPOBAHNE, ATKWINPOBAHUE U allWIMPOBAHHE
no @punento-Kpadprcy. YemoBus peakumit. Mexanusm 31eKTpo(UILHOTO 3aMeEIeHUsT Ha TpUMepe
6en3zona. CTpoeHue (-xomexca.

Bnusinue 3amectutenieli B OEH30JIbHOM KOJIBIIE Ha HANpaBI€HHE U CKOPOCTb peaKluit
ANIEKTPOUIBHOTO 3aMEICHUS: OpMO-Napa-OpUEHTAaHThl aKTUBUPYIOLIUE U J€3aKTUBUPYIOIINE, MeTa-
OPHECHTAHTEHI JIC3aKTUBHPYIOIIIE. BInsHue Ha YCTONUMBOCTD [ -KOMILIEKCOB.

Anxuin6en3onsl. CriocoOsl ostydyeHus ankuiadeH30108. OcoOEHHOCTH peakluil alKWINPOBaHUS 110
Opunemo-Kpadrey. Xumuueckue cpoiicTBa ankuiOeH30J10B. BaxHeiue npeacraButenn: OEH301,
TOJIYOJI, KCUJIOJbI, KyMOJ, CTUPOI.
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Pazoen 2. «Memannopeanuueckue coeounenus. Ianocenonpouzeoonvie. Cnupmvl, ¢henonvl,
npocmule 3QPupsl»

2.1 MeTannoopraHnun4eckie CoeAMHEHUS

PeakTtus ['punsspa. [loaydenue ciupToB ¢ UCNOJIB30BaHUEM peakTuBa ['puHbspa

2.2 'aioreHonpou3BOAHbIE

Ankwi- U ammuranoreHupl. Peakuuu HykieopuibHOTO 3ameleHus u oTiersieHus. [lonarue
HYKJIEO(UIBHOCTY W OCHOBHOCTH pEareHTOB. bBHMONEKYISIpHBIMI MeXaHUu3M HYKJICO(PUIbHOTO
3amemieHuss  (S\2). BuusHue — oTAenpHBIX  (DAKTOPOB  HA  PEAKUMOHHYIHO  CIIOCOOHOCTh
raJIor€HOIPOU3BOIHBIX: CTPOCHUE CYOCTpaTa, XapakTep YXOJslleld IpyHmbl, cuila HYKJI€O()UIBbHOTO
pearenTa, mpupona pactBoputens. Crepeoxumus peakiuii S.2. MOHOMOJICKYISPHBIA MEXaHU3M
HYKJIEO(UIBHOTO 3aMelleHMs. BiusHue OTAENnbHBIX (AKTOPOB HAa PEAKIHOHHYIO CIIOCOOHOCTD
raJIOreHONPOM3BOIHBIX: CTPOEHUE cyOcTpara, MpUpojia HYKI€O(UILHOTO areHTa U pacTBOPHUTEIIS.
Crepeoxumus peakuuii Sy1. Hanpanenue peakiuil otienyieHus: npasuia 3aiinesa u 'opmana.

ApoMaruyeckue TrajJoreHonpou3BoHble. OCOOEHHOCTH CBS3H YIVIEPOJA-TAJOT€H U Ppeakluu
3aMeIleHusl TajloTeéHa. 3aMelleHHe TrajoreHa B AaKTUBUPOBAHHBIX U  HEAKTHMBUPOBAHHBIX
rajloreHapeHax.

2.3 Couptbl. DeHOBI.

Opnoaromuble ciupThl. Knaccudukanus u HoMeHkiaaTypa. CrnocoObl HOTydeHHUS.

Xumuyeckue cBoicTBa. Peakuumum HykineouiapbHOro 3aMenieHuss couproB. Peakuuu
aMUMUHUpOBaHUs. OKHUCIEHUE U IETHIPUPOBAHUE.

@Oenonbl. Knaccuduxanus u Homenknarypa. CrocoObl mosyueHus. Peakuuu TuIpOKcH-
rpynnbl.  Peakiuu ankuivpoBaHMS W auMiaMpoBaHus. Peaknum  apoMaTHdeckoro - sijpa:
raJIoreHUpOBaHNE, HUTPOBaHUE, cyabdupoBanue, HuTpo3upoanue. Peakuus Konpoe-1lImurra.
2.4 IIpoctble 3¢puppl. DMOKCUIBL.

CriocoObl  mostyueHusi. XUMHYECKHE CBOWcTBAa. Peakuuu pacuierieHus HOpocThiX 3hupon
raJIor€HOBOJIOPOJIOM:  HampaBiieHWe peakuuil pacmieruieHus. CuHTe3 SHoKcuaoB. Packpbitue
SMOKCUIHOTO IUKJIA.

Pazoen 3. «Anvoecuowvi, kemonwvl. Kapboonosvle kuciomsl u ux (yHKYUOHANbHbIE NPOU3BOOHDLE.
A3zomcoodepacawue coeOuHenus»

3.1 Anpaeruapl U KETOHBI

CriocoObl mosryyeHusi. XuMuuyeckue coictBa. Peakuuu npucoeaunenus O-nykiieo¢puinos (Boja,
CHUPTHI, anKoroyiATel). Peakuuu ¢ N-HykieopuiaMu: MEXaHU3M HYKICO(PHUIBHOTO MPUCOECTUHEHUS-
OTLIEIUICHUSIHA IpuMepe OeH3ajdbaHWIMHA (aMMMAK, T€pBUYHBIE U  BTOPUYHBIE AMMHHBI,
TUAPOKCUIIAMUH, rujapa3unbl). Keto-eHonpHas Tayromepus. Peakuuu (-rajmoreHupoBaHus. Peakuus
Kannunnapo, ee mexanuszMm. BocctaHoBieHue 10 CIUPTOB U YIIIEBOIOPO/IOB.

3.2 KapOoHOBBIE KUCIIOTHI.

OpHoocHOBHbIE KapOoHOBBIE KHCHOTHI. Knaccudukanus n HomeHkiarypa. CriocoObl MOJTydyeHHs.
Peakuuu ¢ HykiaeopuIbHBIMU peareHTamMu (aMMHak, CupThl). Peakuust srepudukanny, ee MEXaHus3M.
Boccranosiienue.

3.3 OyHKIMOHATBHBIE TPOU3BOIHbIE KAPOOHOBBIX KUCIOT

OyHKIMOHAIbHBIE MPOU3BOJHBIE KAapOOHOBBIX KHUCIOT: TaJOr€HAHTUAPUIbI (ALMITaJIOTeHU/IbI),
aHTUJIPUIBI, CJOXKHBIE 3¢upbl, amMuibl, HUTpWiIbl. CrocoOwl mnosyueHus. Peakumun N- u O-
AUUIMPOBAHUS, NX MEXaHU3MBI. | UIPOJIN3: KUCIIOTHBIM U OCHOBHBII.

3.4 HutpocoenuHeHUs

Knaccudukanus m nHOMeHkmarypa. CrocoObl MOIMy4YeHHS. XHUMHYECKHE CBOWCTBA. Peakiun
BOCCTaHOBJICHUSI.

3.5 AMuHBI

Knaccudukanus nu HOMEeHKIaTypa. XUMHUYECKHE CBOWCTBA. Peakmuu ¢ KUCIOTamMH, CTPOCHHE
cosied. AJIKUIMpoBaHue U auwinpoBanue. [loyuenne nua3ocoeMHEHNI peakiuen JMa30THPOBAHUS.
[Ipumenenue coseil OEH30AMA30HUS IJIsi CHHTE3a: TAIOTeHOOEH30J10B, (DeHOJa, aHU30J1a, THIpa3rHa,
OeH3zoua.

4 O0beM yueOHOI M CIUIIIHHBI.
\ Bun yae6Hoit paboThl Bcero CemecTtp \

20



2 cemecTp 3 cemecTp
3E Axan. 3E Axan 3E Axan.
. . 4. .
OO61mast TpyA0€MKOCTh UCITUTUTHHBI 8 288 3 108 5 180
KonrakTHas paboTa — ayIuTOpPHBIE 3,11 112 1,33 48 1,78 64
3aHATHS:
Jlexuu 1,33 48 0,44 16 0,89 32
[TpaxTnueckue 3anstus (113) 1,78 64 0,89 32 0,89 32
Jlaboparopusie pabots! (JIP) - - - - - -
CamocrosiTejibHas paboTa 3,89 140 1,67 60 2,22 80
KonrtakTHas camocrositenbHas paboTa 0.4 0.4 20
Coormemn soprome o 389 167 222
. YACHHE pasieion 139,6 59,6 -
JTUCIUTLIAHBI
Buabl KoHTpOJIA:
Buo konmponn uz YII (3au / 3au c ou.)
JK3aMeH 1 36 - - 1 36
KonrtakTHas pabota — mpoOMEXyTOUYHas
0,4 - 0,4
arTecTanus 1 - 1
IToaroroBka K 3K3aMeHy. 35,6 - 35,6
3auér ¢
Bua nToroBoro KOHTpOJIsi: . IK3aMeH
OLIEHK O

AHHOTAIUA K padoyeil mporpaMmme JMCHUILIMHBI

b1.0.09 «®Puzuka»

1 Heyap AMCHUMIVIMHBI — IPUOOPETEHHE CTYJAEHTAMH 3HAHUHA IO OCHOBHBIM pa3zjesiaM (U3UKH
Y YMEHUIO IPUMEHSTh UX B APYIrUX €CTECTBEHHOHAYUHBIX JUCIUILINHAX.

2 B pe3yabraTe H3y4eHHUs JUCHUILIUHBI 00YYAIOLIUIICA 10JI7KEH:

Obnadams CleNyONMMA KOMIIETESHITUSIMA U UHIUKATOPaAMU UX JTIOCTHIKCHUS:

VK-1.1, VK-1.2, VK-1.3, VK-2.1, VK-2.2, OIIK-1.1, OlIK-1.2, OIIK-4.2, OIIK-4.3, OIIK-4.4.

3namo:

- (pu3MYecKre OCHOBBI MEXAHUKH, (PU3UKU KOJEOAHUN U BOJIH, SJEKTPUYECTBA U MarHeTU3Ma,
AJIEKTPOAUHAMUKH, CTATUCTUUECKON (QU3UKHU U TEPMOJAMHAMUKH, KBAHTOBON (U3UKH;

- cMbIc  (yHIAMEHTAJIbHbIX (U3MYECKUX 3aKOHOB, MPHUHLMIIOB M IOCTYJIATOB; UX
(OpMyYIMPOBKHU U TPAaHUIIBI IPUMEHUMOCTH;

- CBSI3b LIMPOKOTO Kpyra (u3MyYecKux SBIEHUN ¢ (QyHIAMEHTAJbHBIMU MPUHLMUIIAMU U
3aKOHAMH (PU3MKU; OCHOBHBIE METO/Ibl PELICHUS 33/1a4 110 ONMCAHUIO0 (PU3UUECKUX SIBJICHMUIA;

- METOJIbI 00pabOTKH pe3yabTaTOB (PU3UIECKOTO IKCIIEPUMEHTA.

Ymemo:

-IIPUMEHATh TEOPETHUECKUE 3HAHHUSA U DSKCIEPUMEHTAIbHbIE METOJAbl HCCIEIOBAHUS MpPU
pelieHny npodeccuoHalbHbIX 3a/a4;

-IIPOBOJIUTh PACU€Thl, OCYILIECTBIATh aHAIM3 U Ha OCHOBE ATOr0 JejiaTb OOOCHOBAHHBIE
BBIBOJIbI;

- aHAJIM3UPOBATh PE3YyIbTAThl HAONIOJEHUN U SKCIIEPUMEHTOB C MPUMEHEHHEM OCHOBHBIX
3aKOHOB U NPUHIUIIOB (PU3UKH;

- OmpeleNsTh Xapakrep (U3MUECKUX MPOIECCOB M0 KOMIUIEKCY OSKCIIEPUMEHTATIbHOM
nH(popMaLUy IpU MOMOLIY rpaduKoB, TAOIUI] U YPaBHEHUH;
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- TIpeICTaBIsATh OOpaOOTaHHYIO S3KCIEPUMEHTAIBHYI0 U TEOPETHUYECKYH0 HH(OpMaIio B
YCTHOH M NUCbMEHHOW (opmMe, B TOM YHUCIE C HCIOJB30BAHHMEM COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOTUH.

Bnaoemuv:

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

- HaBbIKAMH 00OCHOBAHMSI CBOUX CYXKJEHHUI U BbIOOpa METO1a UCCIIET0BAHUS.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Paszoen 1. Quzuueckue ocHo8bl MEXAHUKU.

1.1. [Ipeamer duzukn. Metoasl PU3NUECKOTO MCCICIOBAHUS: OIBIT, TUIOTE3a, IKCIIEPUMEHT,
teopus. lIpenmer kunematuku. Ilepememenue, ckopoctb, yckopeHue. Kunemarnueckue
XapaKTEPUCTUKU BPALLATEIbHOTO ABMKEHUS.

1.2. 3akonbl HploToHa. 3aKOH BCEMUPHOIO TATOTEHUSA. 3aKOH BCEMHUPHOIO TATOTEHUS.
JIBr>keHue Tea nepeMeHHoN Macchl. Y paBHeHust Memepckoro. @opmyna [{uogkoBCKoro.

1.3. Yopyruit u Heynpyruii yaapsl miapoB. MOMEHT UHEPLIUK MAaTEPUATBLHON TOYKH U TBEPOTO
Tena.

1.4. Kunemarwka rapMOHMYECKHX  KoJebanui.  JuddepennumanpHoe  ypaBHEHHE
rapMoHuYeckux KosieOaHuil. [loHsATHE O 3aTyxaromMX U BBIHYKICHHBIX KoJyieOaHusX. BoiHoBoe
nBUKEeHHE. BOIHBI IPOA0IbHBIE U MTONIEPEYHBIE.

Pa3zoen 2. Monexynapnas ¢huzuxa u mepmoounamuxa.

2.1. DneMeHThl TEPMOJMHAMUKU U (pu3nueckoi kuHeTuku. MpeanbHblil ra3. Pacnpenenenue
Bonsuimana u ero o6medusndeckuii cmbici. Peansubiiil ra3. YpaBaenue Ban-nep-Baanbca.

2.2. Tepmonunamuyeckuii meron B ¢Qusuke. PaBHoBecHble coctosiHus. Hauwana
TepMOIMHAMUKU. L{MKIBbI. DHTPONUS U €€ CTaTUCTUYECKOE TOJIKOBAHHUE.

2.3. SBnenmne mnepenoca. Auddy3msa. 3akon Puka. TermompoBomHocts. 3akoH Dypbe.
Buyrpennee Tpenue (Bs3kocTb). 3akoH HbioToHa.

Pazoen 3. Dnekmpocmamuxa u nocmosiHHbLU IEKMPUYECKUL MOK.

3.1. 3akom Kymona. Teopema Octporpaackoro-I'aycca. Jumnonb. JMdTIEKTpUKH B
AJIEKTPOCTATUYECKOM I10JI€

Pa3zoen 4. Dnekmpomacnemusm.

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

4.2. MarneTuku. DneKTpoMarHuTHas UHAYKUus. Y paBHeHne MakcBesia.

Paszoen 5. Onmuka.

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

5.2. TemnoBoe wuznmydenue. 3akoH Kupxroda. ['mmotesa Ilnanka. KBanToBO€ 0O0BSICHEHHE
TeroBoro u3nyuenus. Dpdext Komnrona.

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

Pazoen 6. Dnemenmor keanmosou ghusuxu.

6.1. I'unoTes3a ne bpoita. BonnoBoe ypaBuenue llpenunrepa uist craiuOHapHBIX COCTOSIHUM.
Omnsite! LTepna-I'epnaxa.

6.2. Mmaorosnektponubii  atrom. Oddexr 3eemana. I[lpunmun Ilaymu. KsanToBbIe
cTaTUcTUYeCKue pacmpeaenenus bosze-OiHmreiinHa u depmu-dupaka. @oHonbl. 3akoHbl [lebas u
OWHIITEHHA.

4 O0beM yuyeOHON AMCHMIIMHBI — BCE BUIbl Y4eOHON pabOThI, 3.€. U 4Yachl JUIsl TaOJULIbI
6epyrcs u3 yuebnoro mana (YI1) u PITI.

Cemectp
) Beero Ne 2 Ne 3
Bun yuebnoit paboTsl A A A
3E Kl | ap Kl | ap KaJl.
q. q. q.
OO61ast TpPyA0€MKOCTh UCIUTUTHHBI 10 360 4 144 6 216
KonTrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 35| 128 |13 48 2,2 80
B TOM 4HcJjie B (popmMe NpaKTHYECKON NOATOTOBKY (npu | - - - - - -
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Haauyuu)
Jlexuu 1,3 48 0.4 16 0.9 32
B TOM 4ucJie B (popMe MpaKTUUECKOU MOArOTOBKH (npu
HAIUYULU) ) ) ) ) ) )
[TpaxTueckue 3anstus (113) 1,3 48 0,4 16 0,9 32
B TOM 4ucJie B popMe MpaKTUUECKOU MOArOTOBKH (npu
HAIUYUL) ) ) ) ) ) )
Jlaboparopusie padots! (JIP) 0,9 32 0,4 16 0,4 16
B TOM 4ucJIe B (popMe MpaKTUUECKOU MOArOTOBKH (npu
HAIUYUL) ) ) ) ) ) )
CamocrosiTeJibHAs padoTa 45| 160 | 1,7 60 28| 100
Konrtakthas camocrositensHas padota (AmmK uz VII ons
0,8 0,4 0,4
3a4/3au c oy.) 45 17 28
CamocTosITeIbHOE U3YUYECHUE Pa3/IeOB UCIMILINHGI (i | 150 2 ’ 506 ’ 996
opyaue 8udbl CamocmosmenbHou pabomol) ’ ’ ’
Buabl KOHTpOJIS:
Buo konmponn uz YII (3au / 3au c ou.)
Jk3aMeH (ecau npedycmompen YII) 2 72 1 36 1 36
KoHnTakTHas paboTa — MpoMeXyTOUYHasl ATTECTaIHs ) 0,8 ; 0,4 1 0,4
[ToaroroBka K 3K3aMeHy. 71,2 35,6 35,6
Buja nToroBoro KOHTpoJIs: JK3aMeH JK3aMeH
Cemectp
) Beero Ne 2 Ne 3
Bun yuebnoit paboTsl
3E Actp. 3E Actp. 3E Actp.
q. q. q.
OO61ast TpPyA0€MKOCTh JUCIIUTUTHHBI 10 270 4 108 6 162
KonTrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 3,5 96 1,3 36 2,2 60
B TOM 4YucJjie B popMe NMPaAKTHYECKOI MOATOTOBKH
(npu nanuuuu) ) ) ) ) ) )
Jlexkun 1,3 36 0.4 12 0.9 24
B TOM uucJie B (popMe MpaKTUUECKOU MOArOTOBKH (npu
HAIUYUL) ) ) ) ) ) )
[TpaxTnueckue 3anstus (113) 1,3 36 0,4 12 0,9 24
B TOM uucJie B (popMe MpaKTUYECKOU MOArOTOBKH (npu
HAIUYUL) ) ) ) ) ) )
Jlaboparopusie padots! (JIP) 09 24 (04| 12 |04 12
B TOM 4ucIe B popme NpaKTUYEeCKON NOATOTOBKHU (npu Haiuyuu) - - - - - -
CamocrosiTesibHas paboTa 45| 120 |1,7| 45 |28 | 75
Konrakthas camocrositensHas padota (AmmK uz VII onsa 3au /
sav ¢ oy) 0,6 0,3 0,3
4,5 1,7 2,8
CamMocTosATenbHOE N3YUYCHUE PA3/IeTIOB TUCITUTLIINHBI (U1u Opyeue
. 119,4 44,7 74,7
BUObL CAMOCMOAMENLHOU pabomwl)
Buabl KoHTpOJIA:
Buo konmponn uz YII (3au / 3au c ou.)
Jk3aMeH (ecau npedycmompen YII) 2 54 1127 | 1| 27
KoHTakTHas paboTa — MpoMeXyTOYHAsI ATTECTaIHs ) 0,6 ; 0,3 1 0,3
[ToaroroBka K 3K3aMeHy. 53,4 26,7 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH | JK3aMeH
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AHHOTAIUA K padoyeil mporpaMmme JMCHMUILIMHBI

B1.0.10 «DKo0J0TAD»

1 Heap aucuMnanHbl - cGOpMUPOBATh y CTYJEHTOB CUCTEMHbIE 0a30Bbl€ 3HAHUS OCHOBHBIX
9KOJIOTMYECKUX 3aKOHOB, ONPEIEISAIONIUX CYIIECTBOBAHUE U B3aUMOJICHCTBUE OMOJOTHYECKUX CUCTEM
Pa3IMYHbIX YpOBHEW; 00 aHTPONOIEHHBIX BO3JEHCTBUAX Ha Ouocdepy M 0 OHOpazHOOOpazuu, Kak
OCHOBE yCTOMYHMBOCTU COOOIIECTB.

2 B pesyabrare u3y4eHHs AUCHUILIMHBI 00YYAIOMIUICH 10JIKEH

Obnadams CleNyONMMA KOMIIETEHITUSIMA U WHIUKATOPaAMU UX JTIOCTHKEHUS:
VK-2.2; VK-8.1; YK-8.2; OIIK-2.2; OIIK-6.1; OIIK-6.2

3namo:

- (pyHImameHTaNbHBIE TIOHATHS, 3aKOHBI H IPUHITUITBI 3KOJIOTHH;

- 3aKOHOMEPHOCTHU PAa3BUTHUS SKOCUCTEM U UX KOMIIOHEHTOB;

- IPUYUHBI ¥ TEHICHIINH Pa3BUTHS COBPEMEHHBIX KOJIOTHUECKUX TPOOIIeM;

- OCHOBHBIE PE€3yJIbTaThl BO3JEHCTBUS 00ILIECTBA HA IPUPOY; IKOJIOTHUECKUE MOCIEICTBUS
3TOTO BO3JICHCTBHS,

- YCIIOBHUSL YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA,

Ymemo:

- OOBSICHUTHh NMPUYMHHO-CIIEJACTBEHHbIE CBSI3U SKOJIOIMUECKUX M HCTOPUUYECKUX MPOIECCOB,
BIIMSIHUE YEJIOBEKAa Ha SKOJIOTMYECKUE SIBJIICHUS, UJEU YCTOWYUBOTO DPAa3BUTHUS, IKOJOTUYECKOU
NESATETbHOCTH U KyJIbTYPHI;

- aHAIM3HUPOBATH PA3JIMYHBIC YKOJIOTUYECKHE CUTYalllW, MPUHUMATh KOHKPETHBIC PEIICHHS
0 UX YJIYYILIEHHUIO.

Bnaoemuv:

- MOHATUHHBIM aIIapaToM SKOJIOTUH JIJIsl aHAIN3a JaHHBIX 110 SKOJOTHH.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Beeoenue

CoBpemeHHast JKOJIOTUS — MEXIUCUUIUIMHApHAas o00JacTb 3HAaHUM. OKOJOrMs  Kak
dbyHIaMeHTaNIbHAs OCHOBAa YCTOMYMBOIO PAa3BUTUS M CoOXpaHeHuss OuopaszHooOpasus. CTpykTypa
COBPEMEHHOM »JKOJIOTMM M OCHOBHBIE METOJAbl HccienoBaHus. HayuHo-mpakTuueckue 3agauu
COBpPEMEHHOM 3Kojoruu. OCHOBHBIE HaNpaBJIECHUS COBPEMEHHBIX SKOJIOTMYECKHX HCCIEIOBaHHUH B
Poccun u 3a pybexom.

Paszoen 1. buocgepa

CucreMHBI€ MOCTYIATHI B 3KOJOTUHU. DTanbl pa3BUTHUs cynepcucTeMbl «HenoBek — DKOHOMUKA —
buora — Cpema». CoBpemeHHbIH 3KoJOrMueckuili Kpusuc. Ponp Hayku B peoJoSIeHUH
9KOJIOTHYECKOro Kpusuca. KoHuenuus yctomunuBoro pa3BuTHsL.

Wepapxust ypoBHEH Opranusaiuy *Ku3HU (KJIETKa — TKaHb — OpraH — OPraHu3M — COOOIIECTBO).
Konuenuus sxocucremsl. buocdepa kak skocuctema. buonornueckoe npoayuupoBanue B Ouocdepe.
buonoruueckast perynauus reoxumuueckod cpenpl. OcHOBHblE cBoiicTBa Ouochepsl. Mecto
ouocdepsl cpemu obosouek 3emnu. B.M. BepHaickuii o0 B3aMMOJEUCTBHUM KHUBOTO M KOCHOTO
BEIIIECTBA, O «BCIOJHOCTW» KU3HU. bruocdepusie Ppynkuu yenoseka. Hoochepa

KpyroBopoTsl Hambosee 3HAUYUMBIX OHOTEHHBIX 3JIEMEHTOB. THIIBI HMUPKYISAIUH OHOTEHHBIX
aneMeHTOB B Omocdepe. Hapymienuss OMOTCOXMMUYECKUX IIMKIOB, BO3HUKAIONIME B PE3yJbTaTe
BO3pacTarolllel aHTPOIIOT€HHOM Harpy3Ku, U UX MOCIEICTBUS.

Paszoen 2. Jxocucmemvi

Konuenuus skocucrembl. COOTHOLIEHUE MOHITHH «OMOTeOleH03» U «9KocucTema». CocraB U
OCHOBHBIE XapaKTEPUCTHKHU 3KocucTeM. [Ipo/ylieHThl, KOHCYMEHTBI, PEIYLIEHThl, UX IKOJIOTMYECcKas
poisib. [loTok sHeprum B 3kocucreme. llumieBble nenu M nuiieBble ceTH. Tpoduueckue ypOBHHU.
Pacnipenennenne sHepruM B HSKOCHCTEME, IMpPaBWIO JECSITH NpOleHTOB. [IpaBuio skonoruueckux
NUPaMU; TPABWIIO THPAMHUBI TMPOAYKIMH, MPABHIO MUPAMHUIBl OMOMAacC W TPABWIO THPAMHIIBI
yuceln. /JluHamuka 3KocucTeM, CyKIIECCHHU, 3Tallbl CYKIIECCHOHHOTO Ipoliecca. Poiab 6nopaznooOpasust
B MOJUIEP)KAaHUM LIEJIOCTHOCTH U (PYHKUHMOHAIBHOM ycTOMYMBOCTH HKocucTeM. KimMaruyeckast
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30HAJILHOCTh W OCHOBHBIC THITHI Ha3€MHBIX 3KocucTeM. OCOOSHHOCTH BOJIHBIX IKOCUCTEeM. [I1aHKTOH,
OEHTOC, HEKTOH. AHTPOIIOT€HHBIE 3KOCUCTEMBI: arpO3KOCUCTEMBI U YPOOCHUCTEMBI.

Paszoen 3. Coobwecmsa u nonviayuu

[Tonsitne o momymsiuu. CTaTHYECKUE MOKA3aTeIW MOIMYJSIUH: YHCICHHOCTh, IUIOTHOCTH,
MOKa3aTeau CTPYKTypbl. JlMHamMuueckue moKa3zaTelnu MOMYNALUU: POXKIAEMOCTb, CMEPTHOCTD,
CKOopocTh  pocTa. [IpoJoIDKUTENTPHOCTh JKM3HM W BBDKHBAGMOCTh. KpHBBIE  BBDKHUBAHHS.
DKOJIOTUYECKHE CTPATETUH BDKUBAHUS. Peryisiiys MIOTHOCTH MOTTYIISIHH.

BunoBas crpykrypa cooOuiectB. IlpocTpancTtBeHHass cTpykrypa cooOmiecTB. buortnueckue
CBsI3U. DKoJIoTHYecKas Huma. Peann3oBanHast v GyHIaMEHTAIbHAS HUIIH.

Paszoen 4. Opeanuszm u cpeda

['maBHBIE YpPOBHM OpraHHW3ally >KUBBIX cHUCTeM. OpraHm3M Kak >XHBas IEJIOCTHAs CHCTEMA.
Pa3nooOpasue opranuzMoB. Okojoruueckue (QaxkTopel, HX Kilaccuduxanusa. JluMmutupyromme
skosiornueckue Qaxrtopel. IlpaBuno JIubuxa, 3akon Illendopna. Apanrtanus. ToJepaHTHOCTb U
pe3ucTteHTHOCTh. OOlIMe 3aKOHOMEPHOCTH JEHCTBUSL DKOJOTMYECKMX (DAaKTOPOB HA OPraHU3M.
KommnekcHoe geiictBue cpenpl. 3HA4eHHE CBETa, TEMIEpaTypbl M BIKHOCTH JUIS SKUBBIX
OpPraHu3MOB. DKOJIOTHYECKHE W (HU3HOIOTHUYECKHEe PUTMBI B Tpupoae. buoputmbel. Crpecc kak
AKOJIOTUYECKHUH (PaKTop.

[Tonsitne «cpena xuzHu». OOIIas XapaKTEpUCTHUKAa OCHOBHBIX CpEll )KM3HU: BOJHON, HA3€MHO-
BO3/IYIIHOM, TOYBEHHOW U opraHu3MeHHon. Cpepl 00uTaHus1, MECTOOOUTAHUS U OUOTOTIHI.

dopmupoBaHuEe apeajoB, MEPBUYHBIA apeall, pacceleHue OpraHu3MoB. ['paHulbl, pasmepsl U
dopmbr  apeamoB u  GakTOppl, WX OOyClIaBIMBaOUIMe. OHAEMHUKA H  PEIUKTHL. LleHTpsI
TaKCOHOMHUYECKOTO Pa3HOOOpa3us, EHTPHI POUCXOKICHHUS BUIOB. AHTPOTIOTCHHAs! TpaHC(HOPMAIHSI
apeasos.

[IpencraBnenne o Ouome. PacTurenbHOCT, M KUBOTHOE HaceieHue. lloHATue <«OKOTOHY.
[InanerapHblii, pErMOHANBHBIM W TOMOJIOTUYECKUN (JTaHqadTHBIN) ypoBHH auddepeHumam
YKUBOT'O MOKPOBA CYILIH.

Konnenmmst Ouonoruyeckoro paszHooOpasus. YpoBHH OuopazHOOOpaswsi: TEHETHYECKH,
BHJIOBOM, SKOCHCTEMHBIH. BcemupHas cTparerus COXpaHEHHs OHOJIOTHYECKOTO pa3HooOpa3us.
OxpaHa peaKuX U rcye3aromux BuIoB. KpacHple KHUTH. 3aOBEIHUKY U HAITMOHAIBHBIEC TTAPKH.

Paszoen 5. Yemoiiuusoe npupodononvzosanue

[IpobGnembl ¥ mepcneKTHBBl OOECHeYeHHs dYelloBeYecTBa OHOJIOTUYECKHMMHU PpPECypCaMH.
ATpO3KOIIOTHS, TEHOMOIU(PHUIIMPOBAHHBIC OPTaHU3MbI, MAPUKYIbTypa. VIHBa3UM 4yKepOIHBIX BHIIOB,
«cTupanue» ouoreorpapudeckux pyoexei, antpornorenHas Tpanchopmanus guop u ¢ayH. 3HaueHue
0c000 OXpaHsSEMBIX HMPUPOTHBIX TEPPUTOPUI M WX COBPEMEHHAs CHCTEMa: HAIMOHAJIBHBIC MApPKH,
3allOBeIHUKH, 3aKa3HUKW, TPHUPOJHBIC TApKW, pe3epBaThl, MaMATHUKH TpUpoasl. OCHOBHEIC
NPUHIUIBL U METOJBI OIICHKH KadecTBa OKPY)KAIOWIEH cpenpl, €e IWHAMHKH BO BPEMEHU H
IpocTpaHcTBE. MEXIyHapOJHOE COTPYJHMYECTBO B  OOJACTHM H3YYEHHUS U COXpPaHEHHS
OropazHo0Opa3usl.

Paszoen 6. I'nobanvuvie sxonocuueckue npobaembi

[TonsiTne «3arpsi3HeHuEe OKpyxkaromend cpeab». Kiaccuduxauus 3arpsi3sHEHUH OKpy»Karolien
cpenpl. XUMHYECKHE 3arpsi3HUTENH (TSDKEIIbIe METAIUIbI, IECTUIIUABI, HUTPATHI U T. [I.), UX UCTOYHHKH,
a TaKKe MpsAMOe U KOCBEHHOe BozjeiicTBue. Kiaccubukanus 3arpsi3HAOLMX BELIECTB MO CTENEHU
onacHocTH. Pu3nueckoe 3arps3HeHue (paIuauoHHOE, 3JIEKTPOMarHUTHOE, IIIyMOBOE, BUOPAIIMOHHOE,
TEIUIOBOE, CBETOBOE), €ro WCTOYHHWKH W TIOCIEACTBUS JUISL KUBBIX OpPraHM3MOB. buosormdeckoe
3arps3HEHHE, €ro MpUMEpPhl M TOCIEACTBHs. 3arps3HEHUE TBEPABIMH OTXOJaMH, mpobieMa
HaKOIUIEHHsS Mycopa.

[TonsiTHe rao0anbHON AKOJIOTHYECKON MPOoOIeMbl. DKOJIOTUYECKUN KPU3UC U €r0 XapaKTepHbIe
yepThl. llemp mpUYMH TI00aTBHOTO  JKOJOTMYECKOTO KpH3HCa, IIyTH BBIXOJA W3  HETO.
Hemorpaduueckas mpobiema. Jlemorpadguueckue mpoOIEeMbl pPa3BUTHS YEIOBEUECKOTO OOIIECTBA.
[TonsiTe nemorpaduyeckoro B3pbiBa. DKOJOTUYECKHE IPOOIIEMBI, CBS3aHHBIE C POCTOM YHUCIECHHOCTH
Hacenenus. [IpobGnembr ypb6anmuszanuu. [IpomoBonbcTBEHHAs mpobiieMa, ee MPUYUHBI U CIICICTBUS.
[lytu pemenuss mnpoGiueMbl. DHepreruyeckass U cbipbeBas mpooOsiema. [lapHUKOBBIA >PPexT.
Kucnorusie noxnu. Paspymienue o3oHoBoro cios. CHukeHue Ouopa3sHooOpasus Kak TiioOanbHast
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sKosiornueckas npoOinema. OmnycThIHMBaHHE Kak — TJyioOanbHas

OKOJIoTrn4yecKas

Obe3necuBanue Kak riao0anbHast KoJoruueckas npoodnema. PaguoakTusHoe 3arps3HeHUe.

OO61ee KOJITMYECTBO Pa3eioB — 6.

4. O0beM yueOHOI TMCUMILIHHBI.

npobiiema.

O0bemM TUCUMIIIIMHBI
Bun yueOHoi padboThl
atd P Axkan.

3E u AcTtp.u.
OO0uiasi TPy10€eMKOCTb AU CIUNIJIMHBI 3,0 108 81
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHUSA: 0,88 32 24
B TOM 4mHcJjie B (popMe NPpaKTHYECKOH MOATOTOBKHU
(npu nanuuuu)
Jlexinm 0,44 16 12
B TOM 4HcCJie B GOpMe MPAKTUUECKOM MOATOTOBKH (npu HAAUYUL)
[TpaxTnueckue 3anstus (113) 0,44 16 12
B TOM 4HcCJie B GOopMe MPAKTUUECKOM MOATOTOBKH (npu HAAUYUL)
Jlaboparopusie padboTs! (JIP) - - -
CamocrosiTesibHasi paboTa 2,12 76 57
KonrakTHas camocrositenbHas paboTa 0,2 0,15
CamMocTosATeNnpHOE N3YUYCHUE PA3IeTIOB JUCITUTIINHBI (U1u Opyeue 8uovl 2,12 753 56.85
camocmosamenbHou pabomol) ’ ’
Bua uTtoroBoro KOHTpoJIs: 3aver

AHHOTauMs K padoueil mporpaMMe JMCHUANINHBI
51.0.11 «®@u3nveckasi XuMus»
1. Heap AUCHMIUIMHBI — PACKPBITH CMBICT OCHOBHBIX 3aKOHOB, VIIPABISIONINX XOJIOM

XUMHYECKOTO IIponecca, rnokKa3aTrb oOnactu IMPUIIOKCHUA OTUX 3aKOHOB U HAYUUTH CTYJACHTA r'paMOTHO

IMPUMCHATD UX IIPU PCHICHUN KOHKPCTHBIX TCOPECTHUYCCKUX U MMPAKTUYCCKUX 3a1ad.

2. B pe3yJabTare u3y4yeHUs JUCUMILIMHbI 00YYAKOIIUICH 10JI/KEH:

Obnadams ClenyoOMMHA KOMIETEHIIUSIMH U UHANKatopamu ux noctwkenus: YK-1.1, YK-1.2,

VK-1.3, OIIK-1.1, OIIK-1.2, OIIK-4.2, OIIK-4.3, OIIK-4.4.
3namo:

. OCHOBHBIC 3aKOHBI (i)I/ISI/I‘IGCKOfI XUMHHU, B3aHMOCBI3b (1)I/I3I/I‘~ICCKI/IX U XUMHWYECKHUX

XapaKTEPUCTHK MIPOLIECCa;

e  TIYTH ONpEAeNCHUs BAXHEHUIITNX XapaKTEPUCTUK XUMHUUECKOTO PaBHOBECHS (KOHCTAHTHI
pPaBHOBECHS, PaBHOBECHOTO BBIXOJAa MPOJYKTa, CTEIEHU MPEBPAICHUS HCXOJHBIX BEIIECTB) M
BIIUSIHUS PA3JIMYHBIX (PAKTOPOB HA CMEIICHUE XUMHUYECKOTO PAaBHOBECHS;

e  YCIOBHS YCTaHOBJEHHUs (DA30BBIX pPABHOBECHU B OJHO- W MHOTOKOMITOHEHTHBIX
CHUCTEMaX, BO3MOKHOCTH Pa3JeICHUs CIOKHBIX CUCTEM Ha COCTABJISIIOIINE KOMIIOHEHTHI;

e  TEPMOJAMHAMHUYECKOE OINHCAHWE CBOWCTB HACAIBHBIX W HEUJCATbHBIX pPAaCTBOPOB,
MOJIXO0IbI K HAXOKICHUIO MaplHaIbHbIX MOJISIPHBIX BEJIMYMH KOMIIOHEHTOB PacTBOpa.

Ymems:
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e  IPUMEHATh TEOPETHUUYECKHE 3HAHUS U HKCIEPUMEHTaJIbHbIE METOJIbl HCCIEAOBAHUS
(bu3nyecKoi XMMHUHU IPU PellIeHUuH NPoPecCUOHATIbHbBIX 3a/1a4;

e  MPOBOJUTH TEPMOJUHAMUYECKUE PACUEThI, OCYIIECTBIIATh AHAIU3 U HA OCHOBE 3TOTrO
JIeJIaTh 000CHOBAHHBIE BEIBOIBI;

e  MpeAcKa3blBaTh M HAaXOJUTh ONTUMAJbHBIE YCJIOBHUS IPOBEACHUS XUMHUYECKOTO
IpoLecca C LEJbI0 MOJIy4eHUSI MaKCUMaIbHO BO3MOYKHOI'O BbIX0/1a HHTEPECYIOIIETO MPOIYKTa;

e  TMPEACTaBIATh JIaHHBIE JIAOOPATOPHOIO HCCIENOBaHUS B rpaguueckoid Qopme u Ha
OCHOBE TMOJIYYEHHBIX 3aBUCHMOCTEH OIpEAesTh COOTBETCTBYIOLIME TEPMOJMHAMUYECKUE U
KMHETUYECKUE XapaKTEPUCTUKU XUMUUECKONH CUCTEMbI U XUMUYECKOTO MPOIIECCa;

e  TMPOBOJUTH AaHAJIW3 U KPUTHYECKU OLICHMBATH I[IOJIyYEHHBIE SKCIEPUMEHTAJIbHBIC
JaHHbIE, 000011aTh U Jies1laTh 000CHOBAHHBIE BHIBOJIBI Ha 0a3€ MPOBEAEHHBIX OIBITOB.

Bnaoemby:

e  KOMIUIEKCOM COBPEMEHHBIX TEOPETUYECKUX METOA0B (PU3NYECKON XUMHUU JUIsl peLICHUS
KOHKPETHBIX MCCIIE0BATEIbCKUX 3a/1a4;

e  HaBBIKAMH OIPEJENICHUSI COCTOSIHMSI PaBHOBECHUS M CaMOIPOU3BOJIBHOIO HAINPaBICHUS
XMUMHUYECKOTO MpoIecca;

e mnpuemMamMu oOpaOOTKU MOJYYEHHBIX ONBITHBIX JAHHBIX Ul BBISBJICHUS U YCTAHOBJICHUS
B3aUMOCBSI3€l MEXJy TEPMOJMHAMUYECKUMHU CBOMCTBAMM U (PU3MUECKUMM IapaMeTpaMu
nporecca;

e  3HAaHUSAMU OCHOBHBIX 3aKOHOB (M3MYECKONM XMMHHM JJIs  COJAEpKaTeJbHOU
MHTEPIIpETAli TEPMOIUHAMUYECKUX PacUETOB.

3. Kpartkoe cogep:xaHue TUCUMILIHHbI

Paszpen 1. Xumuyeckasi TepMOAMHAMHUKA

1.I1lepBslii 3aKOH TEPMOIMHAMUKHN

TepmoauHaMUuecKue CHCTEMbl M TEPMOJAMHAMMYECKHE IapaMeTpbl. OKCTEHCUBHBIE U
WHTCHCHUBHBIC CBOMCTBA CHUCTEMBI. TepMoauHaMHUecKuil mnporecc. OyHKIUU COCTOSIHUS U (QYHKITUU
npouecca. BHyTpeHHs 3Heprust ¥ SHTaJIbNUA, UX cBolcTBa. TermioTa u padbota kak (GopMbl repeaadn
sHepruu. PaboTta pacmupenuss raza u mnose3Has pabora. DOopMyIUpPOBKM IIEpPBOro Hauajia
TepMOJIMHAMUKU. B3auMocCBs3b TEIIOThI, pabOTHl U U3MEHEHHs] BHYTPEHHEW 3HEPIHUH B M30XOPHOM,
1300apHOM M M30TEPMUUYECKOM Ipolieccax. TermnoéMKOCTh BEleCTBa — U30XOpHas WM M300apHas,
MoJIsipHas, yaenbHas. TemnoéMKoCcTh HaealbHbIX Ia30B, B3aUMOCBA3b MOJIAPHBIX TerioéMkocteil G u
C. upeanpHoro rasza. Temno€MKOCTb TBEpIbIX BEIIECTB M JKUIKOCTEH. 3aBUCUMOCTb MOJISIPHOM
1300apHOM TEINIOEMKOCTH BEIIECTBAa OT TEMIIEPATYPbl, SIMIUPUUYECKUE YPABHEHHUS (CTEIIEHHBIE PSJIbl),
WX NOpUMEHUMOCTh. 3akoH KyOoB [JleOas, mpaBuino J[romonra u Iltu. Cpennsas wuzobapHas
TEIUIOEMKOCTh BElIeCTBAa B HHTEpBajie TemrmepaTyp. TemmepaTypHas 3aBUCUMOCTb IPUPALLECHUS
sHTanbnuu BemectBa (H: — H,) npu noctossHHOM AaBiieHnu ¢ yuétoM (pa3oBbIX Mepexo10B. TemnoBoit
abdext xummueckoro mporecca. OcHOBHOE cTaHmapTHoe cocTosiHue. CTaHIapTHBIC SHTAIBITHH
oOpa3oBaHus U cropanus Beulects. [Ipumenenue 3akoHa ['ecca a1 BbIUMCIIEHUS TEIUIOBBIX 3(()EKTOB
XUMHUYECKUX U (PU3UKO-XUMHYECKUX MPoI1ieccoB. CBs3b TEIUIOBBIX A(()EKTOB MPU MOCTOSHHOM 00bEME
U TIpU TIOCTOSIHHOM JIaBJIEHUU. 3aBUCUMOCTH TEIJIOBOrO 3P QeKTa peakiuu oT TeMnepaTypsl. BeiBoa u
aHanu3 ypasHeHus Kupxroda B muddepenunansaoit popme. MaTerpupoBanue ypasHenus: Kupxrodga.

2.BTopoii 3aKOH TEPMOIMHAMHUKH.

CaMonpoun3BOJIbHBIE W HECAaMOIIPOU3BOJIbHBIE, OOpaTHUMble W HeoOpaTHMble, PaBHOBECHBIE
(KBa3uCTaTUYECKUE) W HEpaBHOBECHbIE Mpolecchl. Pabora paBHOBECHOTO U HEPaBHOBECHOIO
npoueccoB. DopMylIHpPOBKM BTOPOro Hayajla TEPMOJUHAMHUKH. OHTPONHUS KaK KpUTEpHil
HaAIPaBJIEHHOCTH CaMOIIPOM3BOJIBHBIX IIPOLECCOB W PAaBHOBECUS B M30JUPOBAHHBIX CHCTEMAX.
3aBUCUMOCTh DHTPOIIMHU BEIIECTBA OT MapaMeTPOB COCTOSHHUS (TEMIEpaTypbl, NaBJICHUs, 00beMa).
Pacyer u3MeHeHUs SHTPONMU B Pa3IMYHBIX MPOIECCAX, CBA3AHHBIX C M3MEHEHHEM COCTOSIHUS
UJIealIbHOTO Ta3a, a Tak)Ke YUCTHIX TBEP/BIX WM JKUJIKUX BellecTB. MI3MeHeHue SHTpONuH B mpolecce
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CMEIICHUs HJIealbHbIX ra3oB. M3mMeHeHue sHTponuu mpu ¢a3oBbIX Iepexojax. TermsoBas Teopema
Hepucra, nocrynat Ilnanka (Tperbe Havano TepmMoauHaMuku). CTaTUCTHUECKass HHTEpIIpeTalys
BTOPOrO Hayajlla TEpMOJMHAMUKH, ypaBHeHUe boisblimana-Ilnanka. Beiuucienue a0colitoTHOMN
SHTpONUM BellecTBa. PacueT HM3MEHEHHS SHTPONUU B XUMHYECKHX PEAKLUUAX I[pPU PA3ITUYHBIX
temmneparypax. Oobenunennoe ypaBHenue [ u Il 3akoHoB Tepmoaunamuku. DHeprus ['enpmronbia u
sHeprusi ['nbbca Kak KpUTEpUU HANPaBIEHHOCTU MPOLIECCOB M PAaBHOBECHS B 3aKPBITHIX CHUCTEMaXx.
XapakTepucTuueckue (QYHKIUHU. 3aBUCUMOCTb BHepruu Ilenpmronbia u sHepruum ['ubbca ot
rmapaMeTpoB COCTOsIHUS. TemMrepaTypHas 3aBUCUMOCTh dHepruu ['m60ca BemecTBa ¢ yu€TtoMm (ha30BBIX
nepexoqoB. Pon dazoBoro mepexoma (mepBswiid, BTOpoil). YpaBHenus ['ub60ca-I'enpmroinbna. Pacuer
M3MEHEHUN cTaHAapTHBIX dHepruil ['u60ca u I'enbMrosiplia B XUMUYECKUX PEAKIMIX IPU Pa3IMUHbIX
TeMIiepaTrypax.

CucreMbl IEPEMEHHOTO COCTaBa. XMMHUECKUN MOTEHI[MA KOMIIOHEHTa CUCTEMbI. 3aBUCUMOCTh
XMMHMYECKOTO NMOTEHIIMAJA OT JIaBJICHUS U TEMIIepaTypbl. Y CIIOBHSI pABHOBECHUS U CAMOIIPOU3BOJILHOTO
MIPOTEKAHUSI [TPOliecca B CUCTEMAaX EPEMEHHOTO COCTaBa.

1.3. XumMuueckoe paBHOBECHE.

MarepuanbHblii  OajnaHC XMMHUYECKOM peakluu, CTENeHb MPEeBpALEeHHs, XUMHYEecKas
NepeMeHHas. YpaBHEHUE H30TEpMbl XMUMHUECKOl peakiuu (n3otepmbl Bant-I'odda). Xumuueckoe
CPOACTBO. AHaJINW3 YpaBHEHHUS HW30TEPMBbl JJIsl OIpPENEICHMs] HAMpaBiICHHUS CAMOIPOU3BOJIBHOIO
MPOTEKAHUSI XUMUYECKOM pEakIuu OT JaHHOTO HUCXOJAHOTIO (HEPaBHOBECHOIO) COCTOSIHHMS.
TepmoauHamMuueckass KOHCTaHTa XMMHYECKOIO PAaBHOBECHS M AMIMPUYECKHUE KOHCTAHTBI
xumudeckoro pasHoBecus (K., K., K., K;), ypaBHeHUs1 ux CBSI3M I pEeaKIMy B UACATBHON Tra30BOU
cmecu. KOHCTaHThl paBHOBECUS Ui TOMOI€HHBIX U TeTEPOTr€HHBIX peaklui, HACaIbHBIX H
HEUJEATbHBIX PEAaKIMOHHBIX cUCTeM (Ha mnpumepax). CMelleHne XUMHUYECKOTO0 PpaBHOBECHS IPHU
n3MeHeHuu oouero nasienus (T = const) u npu no6asieHnu B cuctemy nneptHoro rasza (T = const, P
= const).

Bnusinue TtemmepaTypbl Ha KOHCTaHTY XHUMHYECKOTO pPaBHOBECHS, YpPaBHEHMsI H300apbl U
M30XOpbl XMMHUYECKOM peakuuu. BpIBOJ, aHanu3 M HMHTETPUPOBAHUE HA3BAaHHBIX YPAaBHEHUM Ha
npuMepe ypaBHEHUs M300apbl. Pacyer cpegHero M HMCTUHHOIO TEMJIOBOro 3ddexkra XUMHUUYECKUX
peakuMii U3 3aBUCUMOCTH TEPMOJMHAMHUYECKONW KOHCTAHTBl PABHOBECUS OT TemIeparypbl. Pacder
KOHCTAaHT pPaBHOBECHSI XHUMHYECKMX peakUUid M3 CTaHJAPTHBIX TEPMOJMHAMUYECKUX (QYHKIIUI
BEIIECTB. BBIYMCIIEHNE KOHCTAHT PAaBHOBECUS XUMHUYECKHX PEAKIMM II0 CIIPABOYHBIM JaHHBIM O
KOHCTaHTaX paBHOBECHs peakuil 00pa30BaHUs COETMHEHUHN U3 IPOCTHIX BEILIECTB.

Pazgea 2. ®a3oBble paBHOBeCHS B O[THOKOMIIOHEHTHBIX CHCTEMAax

2.1. ®a3oBble niepexosl U (pazoBas quarpaMma COCTOSHUS IS OJTHOKOMIIOHEHTHBIX CHUCTEM

daza, KOMIIOHEHT, YKCJIO cTerneHeil cBoboabl. [IpaBuno da3 ['mub6ca. [Ipumenenue npasuia ¢as
['m60ca mis ananuza ¢Ga3oBBIX paBHOBECUW B OJHOKOMIIOHEHTHBIX cHCTeMax. JlmarpamMma COCTOSTHUS
OJIHOKOMIIOHCHTHOW CHCTEeMBbI, ¢¢ (a3oBble TIOJSA, JIMHAA W TPOWHBIC TOYKH, BBIPAKAIOIINC
COOTBETCTBEHHO OaHO(a3HOoe, IByX(a3sHoe U Tpexda3zHoe paBHOBecHs. HachIleHHBI map,
TEeMITepaTypHass 3aBHCHMOCTH JaBJICHUS HACBINICHHOro mapa. KpuTudeckas ToYKa, KPUTHUECKOE
COCTOSIHHE BEIIECTBA, €0 OCOOCHHOCTH. BhiBog M aHanmm3 ypaBHeHHs Kiameiipona. 3aBUCHMOCTH
TEMITepaTyphl TUIABJICHUS OT BHEIIHETO JaBJICHHWS, MHTCTpHpOBaHUE ypaBHeHHs Kiameipona mis
paBHOBECHSI TBEpPJOE TEIO - KUIKOCTh. PaBHOBecus c ra3oBoil (a3oii, ypaBHenune Krnameipona-
Krnay3uyca, BEIBOJ ¥ MHTETPUPOBAHUE YpaBHEHUS JUIsl ONMCAHWS JIMHUN WUCHAPECHUS U CYOJIUMAIlUH,
UCIOJIb3YeMbIe nomyieHus. OnpeeneHne KOOpaAuHaT TPOMHOH TOUKH.

2.2. Onpenenenue TepMoAMHaAMUYECKUX (PYHKIUHI mporecca (pa3zoBoro nepexoaa

[Ipumenenne ypaBaenus Knanevipona-Kitayznyca 1 pacueta n3MEHEHUS TEPMOIUHAMUYECKUX
¢byHkM npu ($a3oBbIX NpeBpalieHusIX. B3auMocBsI3b SHTaNbINNA TUIaBJIEHUS, HCIIAPEHUS U BO3TOHKU
B TPOMHOM TOUYKE. DMIHUpUUECKOE MpaBuwiio TpyToHa.
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Paspnen 3. TepmoanHamMuyeckasi TeOpUsi pacTBOPOB
3.1. OcHOBBI TepMOIMHAMUKHU pacTBOPOB. [lapiinanbHbie MOJIbHBIE BETUYHHbI

Knaccudukanuu pactBopos. [lapimansabie MOSIpHBIC BETUYHHBL. YpaBHeHUs [ nO6ca-/lrorema
(BpIBOJ M aHanu3). MeToibl ONpeesieHns NapuuaIbHbIX MOJSPHBIX BEITUYHUH (METOJ KacaTelbHBIX U
MeTO/ OTpe3KoB). OTHOCUTENbHbIE MAPLUAIbHBIE MOJSPHbIE BEIWYHHBI (MapLUaIbHbIE MOJSIPHBIE
¢byHkun cmeuenus). TepmoauHamudeckie QyHKIIMY CMEIEHHUSL.

3.2. TepMoIMHaMHUYECKOE ONMCAHNE UICATBHBIX U HEUJEAIbHBIX PACTBOPOB

WneanbHble (COBEpIIEHHBIE) PACTBOPHL. XUMHYECKUH MOTEHIMA]l KOMIIOHEHTa HAEaJIbHOTO
pactBopa. TepmoauHaMuyeckue (YHKIUU CMENIEHHs I HJCaIbHBIX pacTBOpoB. PaBHOBecue
"uneanpHblil pacTBOp-map", 3akoH Payns, rpaduueckas mHTeprperauus 3akoHa Payns. [IpenensHo
pa3baBiieHHbIE PacTBOPBI, 3aKOH ['eHpu. YpaBHEHHE XMMUYECKOrO MOTEHLUaNa JUIsl PACTBOPUTENS U
pacTBopeHHOro BemiecTBa. HeuneanbHble (peaiabHble) PaCTBOPHI, MOJIOKUTEIbHBIE U OTPULIATEIbHbBIE
OTKJIOHEHUS OT ujaeadbHOCTU (0T 3akoHa Payns). CrtangapTHbIE COCTOSIHMSI KOMIIOHEHTOB pacTBOpA.
CuMMeTpuuHass U HECUMMETpPHYHAs CHUCTEMBbl cpaBHEHHUsS. Pacuer akTHBHOCTEH U pallOHAIbHBIX
K03(h(ULMEHTOB aKTUBHOCTH KOMIIOHEHTOB pacTBopa. TepmoauHamuyeckue (GyHKIMH CMEIICHUS [
HEUJEeaIbHBIX PAaCTBOPOB. 3aBUCUMOCTh AKTHBHOCTH M KO3(pPHIIMEHTa aKTHUBHOCTH KOMIIOHEHTa OT
TEeMIIepaTypbl U JaBJICHUS.

3.3. KomnuratuBHble CBOICTBa pa30aBlEHHBIX PACTBOPOB HEJETYYMX BELIECTB B JIETy4EM
pacTBopurene

KomnuratuBHble cBoWcTBa pa30aBlIEHHBIX pAcTBOPOB HEJETYYHMX BEIIECTB B JIETY4HX
pacTBopuTeNsX (TMOHM)KEHUE JaBJIEHHS HACBHIILIEHHOTO IIapa pacTBOPUTENSI HaJl PacTBOPOM 10
CPaBHEHMIO C YUCTBIM pPAaCTBOPUTEJEM, MOBBIIICHWE TEMIIEpaTypbl Hayajla KUINEHUS U TOHUKECHUE
TeMIIepaTypbl Hayaja OTBEpAEBaHUS PAaCTBOPOB, OCMOTHYECKOE JaBiieHUE). DOYIMOCKONIMYECKasl U
KPUOCKONHYECKass KOHCTaHThl pacTBOpUTENs. BpIBoa ypaBHEHMs, CBS3BIBAIOIIETO IOHMKEHUE
TEeMIIepaTypbl Hayaja OTBEpJEBaHUS C KOHUEHTpauueill pactBopa. OcMOC, OCMOTUYECKOE JaBJIEHUE,
oOpatHblil ocMoc. Vcnonb3oBaHME KOJUIMTATHUBHBIX CBOWMCTB [UIsl OIpPENETICHMs] MOJISIPHOM Macchl,
CTENEHU JUCCOLMAIMU WM CTEIIEHU aCCOLMALMK PACTBOPEHHOTO BEIIECTBA.

Pa3nen 4. @a3oBble paBHOBecHsI B MHOTOKOMIIOHEHTHBIX CHCTEMAaX
4.1. PaBHOBECHE «KMJIKUH PACTBOP - HACBILEHHBIN Nap» B ABYXKOMIIOHEHTHBIX CUCTEMAX.

JlnarpaMMBbl «IaBIICHHE-COCTaBy, «TEMIIEPATypa-COCTaBY, «COCTAB Mapa-COCTaB JKUAKOCTHY JUIS
UACATbHBIX W HEWJCATBbHBIX pacTBOpoB. [IpuMeHeHwme mpaBmia a3 K HCCICAOBAHUIO JHATPaMM.
3akonsl [ m66ca-KonoBanoBa. A3eoTpomnusi, TEPMOIUHAMUYECKOE YCIIOBUE TOUKH a3zeoTpomna. [IpaBuio
peryara. OU3MKO-XMMHUYECKHE OCHOBBI DAa3lENICHHUS JKUAKHX CMECe MeTOJaMH TMEPEeroHKH H
peKTU(UKALNH.

4.2. PaBHOBecHe (GKUAKOCTB-TBEPAOEC» B IBYXKOMIIOHCHTHBIX CUCTEMAX.

Tepmudecknuil aHanm3, KPUBBIC OXJIAXKICHHS, MOCTPOCHHUE JUArpaMMBbl IJIABKOCTH 10 KPUBBIM
oxnaxaeHus. CUCTeMBbl C OTPAaHWYCHHOW W HEOTPAHWYCHHOW PACTBOPUMOCTHIO KOMIIOHEHTOB B
TBEPIOM COCTOSIHUH. M3oMopdu3mM. Turmbl TBepAbIX pacTBOPOB. JlHarpaMMsbl IJIaBKOCTH U30MOPQHO
KPUCTAJUTU3YIOIIUXCSl BEIIEeCTB. J[narpaMMbl MIaBKOCTH CHCTEM C OTPaHUYEHHOW pPaCTBOPHMOCTHIO B
TBEPJOM COCTOSHMM. OBTEKTHYECKOC M IIEPUTEKTHYEeCKOoe paBHOBecHsa. OmnpenerneHne cocraBa
ABTEKTUYECKOM KUAKOCTU MOCTpoeHueM TpeyrojapbHuka Tammana. [lpumenenue npasuna ¢a3 ['ub6ca
K HUCCJIEJOBAHUIO (Da30BBIX PABHOBECHI.

4. O0beM yuyeOHOM THCUMIIHHBI

Bun yuebnoit paboTsl 3E | Akan. 4. | AcTp. 4.

OO61ast TpyA0€MKOCTh UCITUTUTHHBI 5,0 180 135
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KonTrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 1,78 64 48
Jlexuun 0,89 32 24
[TpakTnueckue 3anstus (113) 0,89 32 24
Jlaboparopusie padots! (JIP) - - -
CamocrosiTesbHasi paboTa 2,22 80 60
KoHnTakTHas camocrositenbHas pabota 292 - -
CaMOCTOSTEIbHOE U3YUCHUE PA3JICIIOB TUCIUILUIUHbL | 80 60
Bujabl KoHTpOJIS:
JK3aMeH 1 36 27
KoHTakTHas paboTa — MpoMeKyTOUYHAsI ATTECTaIMs 0,4 0,3
1
[ToaroroBka K sK3amMeHy 35,6 26,7
Bu uTOroBOro KOHTpOJIsi: IK3aMeH

AHHOTAIHUA K padoyeil mporpaMmme JMCHMUILIMHBI

B1.0.12 «AH:xeHepHast M KOMIIbIOTEpHAsA rpaguka»

1. Hdeab AUCHMIUIMHBI — HAy4YUTh CTYJEHTOB CHoOco0aM OTOOpakKeHHsI MPOCTPaHCTBEHHBIX
¢bopM Ha IUIOCKOCTH, BBIMOJIHEHHWIO M YTEHHMIO YepTeXel MeToJlaMu KOMIIbIOTEpHOW Tpaduku U
MIpaBUJIaM U YCIOBHOCTSIM, IPUMEHsAEMBIM 1ipu 3ToM (ctangapram ECKJI).

2. U3yyeHue IMCUHMIIMHBI HANPABJEHO HAa NMpUOOpeTeHHe CJEAYIIIHX KOMIEeTeHUHHd W
HHIMKATOPOB MX J0CTHKEHH:

OIIK-1.1; OIIK-1.2; OIIK-2.1; OIIK-2.2; OIIK-5.1; OIIK-5.2; OIIK-7.1; OIIK-7.2; OIIK-7.3

3name:

e BU/JIBI U3JIEHI U KOHCTPYKTOPCKHUX JOKYMEHTOB;
e OCHOBHBIE BHJIbI Ipa@UuecKuXx MHPOPMAIMOHHBIX CHCTEM, 0a30BYIO0 I'paUUECKy0 CHCTEMY,
HCIO0JIb3YEMYIO B y4eOHOM IpoIiecce.

Ymemo:

e BBINOJIHATD U YUTATh CXEMbI TEXHOJIOTHYECKUX MTPOLIECCOB;

e ICIIOJIb30BaTh CPEACTBA KOMIIBIOTEPHOU rpadUKy JIIsl U3TOTOBJICHUS YEPTEKEH.

Bnaoemuv:

e rpaduueckoii cuctemoit «Kommacy.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Pa3nen 1. U3o0paxenus npegmeroB no 'OCT 2.305-2009. Uzgeuss U KOHCTPYKTOPCKHE
AOKyMeHTbI. M300pakeHus. AKCOHOMETpUUYECKHE uepTexu u3aenuil. Bunel wusnenuit u
KOHCTPYKTOPCKHX JTOKYMEHTOB. Cxembl. Pe3bObl: oOpa3zoBaHue, KiacCcUpHUKanus, H300pakeHUE U
0003HaYeHNE Ha YEPTEKE.

Paznen 2. UzoOpaskenuss aerajied M MX COeIMHEHUH. DCKHU3bl U TEXHUYECKHE PHUCYHKU
neraneil. Pe3spOoBbIe u3aenus u coequHeHus. Jpyrue Buabpl pa3beMHbBIX U HEPa3beMHBIX COEAUHEHUI
JETaJICH.

Pa3nen 3. Ueprexu cOopounbix eaunuu. [IpaBuia BeinonHeHus U oGopmieHUs: cOOPOYHOrO
yeprexa. [leTanupoBanue yeprexeil COOPOUHBIX €INHULL.

Paznen 4. Komnblotepnas rpaduka. Co3pgaHue U pedakTUPOBAHUE UEpTEKEH METOoAdaMH
KoMIibtoTepHOU rpaduku. Co3znanue TpexmepHbIX Mojeneid. Co3laHue accolMaTUBHBIX YepTexell Ha
OCHOBE TPEXMEPHOMN MOJIEIH.

4 O0beM yueOHOI M CUUITHHBI.

O0BEM TUCIUATUIHHBI
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Bun yuebnoit paboTsl 3E Axan. 4. Actp. u.
OO6mast TpyI0€MKOCTh TUCIUTUTHHBI 4 144 108
KonTakTHasi paboTa - ayIMTOPHbIE 3aHATUSA: 1,33 48 36
Jlexnnn 0,44 16 12
[TpakTnueckue 3anstus (113) 0,67 24 18
Jlaboparopabie pabOThI 0,22 8 6
CamocrosiTejibHas padoTa: 2,67 96 72
KonrtakTHas camocrositenbHas paboTa 0,01 0,6 0.30
CamMocTosATenTpHOE N3YUYCHUE PA3/ICTIOB JUCITUTIIIHBI 2,66 95.4 71,70
Bua nToroBoro KOHTpOJIsi: 3a4er ¢ OleHKOI,
KypcoBasi padora

AHHOTAIHUA K padoyeil mporpaMmme JMCHMUILIMHBI

b1.0.13 «IIpuxkjiagHas MeXaHUKA»

1. Ileap IMCUMINIMHBI — HAy4uTh CTYIEHTOB TBOPYECKOMY IIOAXOAY K BBIITOJIHEHUIO
VMHKEHEPHBIX pACY€TOB Ha IPOYHOCTH, KECTKOCTh U YCTOMYMBOCTh JIEMEHTOB KOHCTPYKLIMM, AeTalen

U y3JI0B MalllMH U anmnapaTtos.
2. B pe3syabTaTe u3yyeHUus1 JUCHUILIMHBI 00y4AIOLIUIICA JOJIKEH:
Obnadams CleyONMMA KOMIIETECHITUSIMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:
OIIK-1.1; OIIK-1.2; OIIK-2.1; OIIK-2.2; OIIK-7.1; OIIK-7.2; OIIK-7.3
3nams:
e OCHOBHBIE YPaBHEHHS M METOJbl pEIIECHUs 3a/ad CONPOTHUBIIEHUS MaTepHalioB U JAeTajei
MalllyH;
e OCHOBHBIE METOJbl pAcCue€TOB Ha MPOYHOCTh, MKECTKOCTb M YCTOMYHMBOCTH 3JIEMEHTOB
KOHCTPYKLUH MaIlIMH U aNlapaTos;
e OCHOBBI TEOPUH pacyeTa JeTajlell U y3J710B MAlllUH U alapaToB XMMUYECKON TEXHOJIOTUH;
e KOHCTPYKILIMH, THUIAXKU U KPUTEPUU pabOTOCIIOCOOHOCTHU JIeTalel MalluH, COOPOUYHBIX €IUHUIL]
(Y3JI0B) U arperaros.
Ymemo:
e TMPOBOJUTH pacyeThl »JJIEMEHTOB KOHCTPYKIMI Ha OCHOBE METOJOB COINPOTHUBIICHUS
MaTepHasoB;
e  pacCUMTHIBATh U KOHCTPYUPOBAThH JI€TAIM MAIINH [0 UCXOIHBIM JJaHHBIM;
e MPOU3BOAUTH PacueThl MO OCHOBHBIM KPUTEPUSM PaOOTOCHOCOOHOCTH U KOHCTPYMPOBAHUS
JIeTajacy MaIlliH,
e BBINOJHATh U YUTATh TEXHUYECKHUE CXEMBbI, YEPTEKU M ICKU3BI JETajeil, y3JI0B U arperatoB
MalIiH, COOPOYHBIX YEPTEKEN U UEPTEKU OOLIETr0o BUA.
Braoemy:
e HaBBIKAMH pacuera CONPOTUBIICHUS MAaTepUaAJIOB aHAIMTUYECKUMU METOJAMH;
e HaBBIKaMH BbIOOpA MAaTEpPUAJIOB IO KPUTEPUSIM POYHOCTH;
e pacdeTaMi TUIOBBIX JIeTaJlell MallNH, M0JIb3YSACh clpaBoyHOM auteparypoit u I'OCTamu.
3. Kpartkoe cogep:xaHue JUCHMILTHHbI
Pa3znen 1. Onpenenenue peakuuii onop. PacrsakeHue-cixxaTue. AGCOIIOTHO TBEPAOE TEINO.
DOneMeHTbl CTaTHKU. YpaBHEHUs paBHOBecHs. CBs3n M uX peakiuuu. OCHOBHbIE JONYIIEHHUS U
NPUHIMIBI  CONPOTHUBIIEHUs MaTepuanoB. Meron cedenuil. Hampspkenus, nedopmanuu U
nepeMenieHus. 3akoH ['yka. /luarpammbl pacTsKeHUs 7S IIACTHYHBIX M XPYIKUX MaTepHalioB U UX
XapaKTEPUCTHUKHU.
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Paznen 2. Kpyuyenue. U3rud. 3akon ['yka npu cisure. BuyrpenHue cuiioBbie GakTopsl npu
Kpy4eHUH. Y CloBUE IPOYHOCTHU MPU KPYUeHHUH. [ eoMeTpruieckre XapakTepUCTUKU INIOCKUX CEUEHUH.
[TonsiTie yucToro M mnomepeyHoro u3ruOoB. OmnpezeneHue HOPMAIbHBIX HANpPsDKEHUN. YcCIoBHE
MPOYHOCTU Npu u3rubde. OnpeneneHne KacaTeabHbIX HanpskeHUi. PannoHanbHbie GOpMBbI CEUEHUH.

Paznen 3. CoxkHoe HanpsizkeHHOe cocTosiHMe. OCHOBBI TEOPUH HANPSYKEHHOTO COCTOSIHUS U
runore3bl npoyHoctu. llonstue HampspkeHHoro coctosiHus. OO6oOmenHbid 3akoH ['yka. Ilonsitue
SKBUBAJICHTHBIX HANPSDKCHUH W KPUTEPUEB TNPOYHOCTH. [ HMIMOTE3bl MPOYHOCTH. TOHKOCTEHHBIC
COCyIbl XUMHYECKUX MPOU3BOACTB. BbiBoa ypaBHeHus Jlannaca. YcnoBue npouyHoctu. PacyeT cxaThix
cTepxHeil Ha ycroilunBocTh. IloHSTHE KpUTHYECKOM CHIIBI M KOA(PQUIMEHTa 3amaca MPOYHOCTH.
Pacuer kputnueckoii cuisl o Ditnepy. [Ipeaensr npumenumocTtu hopmynsl Ditepa.

Paznen 4. Jleraam mamud. Krnaccudukanus neraneid MamdH W anmapaToB XUMHUYECKHUX
pou3BoJCTB. Pe3pOoBble coenuHeHus. Pacdyer OONTOBBIX COEIMHEHUM TMpU TOMNEPEUHBbIX U
MpOoA0JIBHBIX Harpy3kax. lllmonouynsie coequnenus. Pacuer mmoHok Ha cpe3 u cMmsatue. Buabl cBapku.
Bunpel cBapubpix mBoB. Pacuer Ha MpOYHOCTH CTHIKOBBIX M HAXJIECTOUHBIX IIBOB. Bambl um ocu, ux
kinaccudukanus u HazHadeHue. [loammnHuKN CKOImKeHuss. Marepuainsl BKIaasimen. [loamumanku
kaueHus. [lpuHIMNMaNIbHOE YCTPOMCTBO M OCHOBHBIE TeOMETpUYecKue paszMepbl. JlocTomHCTBa,
HEJIOCTaTKA M 00JIACTU NPUMEHEHHUS TOIIIUITHUKOB KaueHWs] U CKOJbKeHUs. [IpuBomHBIE MY(QTHI.
Haznauenmne. Knaccudukanus mydr. 3yOuareie nepemaun. OKpyKHOE€ € pPaadaIbHOE YCHIIUS.
Penykropsl. Onpeznenenne u kiaccuukanus.

Pasgen 5. Pacyer XuMMH4YeCKOro amnmapara ¢ MeXaHMYECKHM IepeMelIuBaloIuM
ycrpoiictBoM. OdopmiieHHe NOSICHUTEIbHOW 3anmucku. [IpoeKTHble M IMPOBEPOUYHBIE PACUETHI
TUIIOBBIX JIEMEHTOB B COOTBETCTBUU C JEHCTBYIOIMMHU MeTOIMKaMU. YepTex 001iiero Buja anmapara
C BHJIaMH, pa3pe3aMi, CEUYEHUSIMU U BBIHOCHBIMU 3JIEMEHTaMHU, JAIOUIMMU [IOJIHOE MpeCTaBlIeHUE 00
€ro YCTpOMCTBE M MPHUHILIMIIE padOThHI. YepTEk U COOPOUHBIX €IUHUI U AeTaneil. YepTexu cOOpPOUYHbIX
EAVHUL U JAETAJICH.

4. O0bémM yueOHOM THCUMIINHBI.

O0BneM TUCHUILINHBI

B y
u]1 y4e0Holi padoThI 3E | Akan. u. | Actp. u.

OO611ast TpPYA0EMKOCTh AUCHUIIIINHBI 4 144 108
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,78 64 48

Jlexinm 0,9 32 24

Jlaboparopusle 3ansTus (J13) 0,9 32 24

CamocrositesabHas padora (CP) 2,22 80 60

KonrakTHas camocrositenbHas paboTa 0.4 0,3

2,22

CaMoCTOSATENbHOE N3YUEHUE PA3/IEI0B AUCHHUIIIIMHbI 79,6 59,7
Buj uTOroBOro KOHTpOJIs: 3ader c onleHKOM

AHHOTAIHUA K padoyeil mporpaMmme JMCHMUILIMHBI

51.0.14 «QJIEeKTPOTEeXHUKA ¥ MPOMBILLJICHHAS JJIEKTPOHUKA»

1. Heab QUCUMIVIMHBI — (HOPMUPOBAHHE Y OOYUAIOIMIUXCS KOMIIETCHIINH, 00ECTIeYrBaOIINX
TEOPETUYECKYI0 M  IPAKTUYECKYI0 TMOATOTOBKY  BBIMYCKHHKA, YMEIOIIErOo  BBIOMpaTh |
AKCIUTYaTUPOBATh JJIEKTPOTEXHUYECKHE U DJIEKTPOHHBIE YCTPOWCTBA, BIIAJICIONIETO HABBIKAMHU
WCIIOJIb30BAHMUSI  COBPEMEHHBIX HWH(MOPMAIMOHHBIX  TEXHOJOTUM Ui  aBTOMATHU3HPOBAHHOTO
MOJISTUPOBAHUS U PACUETa IEKTPUUECKUX U JIEKTPOHHBIX IICTICH.

2. B pe3yabTaTe H3y4eHUs JMCUUILUIUHBI 00y4YaIOIMIACSH JOJI2KEeH:

OO6utamath CaeAyOMKUMH YHUBEPCATHHBIMA KOMIIETCHIIUSMU U UHIUKATOPAMHU UX JTOCTHKCHHUSI:

OIIK-1.1; OIIK-1.2; OIIK-2.1; OIIK-2.2
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3namo:

- OCHOBHbIE€ TIOHATHUS, OTIPEACTICHUS U 3aKOHBI JJIEKTPUUECKHX 1IeTel;

- METO/Ibl aBTOMAaTH3MPOBAHHOTO MOJEJIMPOBAHMS, aHAIN3a U pacyéra Leneil MOCTOSIHHOTO U
MIEPEMEHHOT0 TOKOB, METO/I0JIOTHIO 3JIEKTPOTEXHUYECKUX U3MEPEHMUI;

- YCTPOMCTBO M MPUHIMUIBI PabOTHI 3JIEKTPOTEXHUYECKOTO M 3JIEKTPOHHOrO 000pYAOBaHMS,
TpaHCPOPMATOPOB, IIEKTPUUECKUX MALINH, HCTOYHUKOB IMUTAHUSI.

Ymemo:

- TNPUMEHSTh TEXHOJIOTMM aBTOMATU3HPOBAaHHOTO MOJEIMPOBAHUS, aHaiu3a, pacuéra Hu
OKCIUTyaTalluy AJIEKTPUYECKUX CeTel, HPOMBIIUIEHHOIO 3JIEKTPOOOOpPYIOBaHUS U 3JIEKTPOHHBIX
puOopoB;

- BbIOMpATh 3JIEKTPOTEXHUYECKOE U JIIEKTPOHHOE OOOpYyAOBaHME JUIsl pELICHUS 3ajad
MIPOEKTUPOBAHUS U pealin3allii XMMHKO-TEXHOJIOTMUECKUX MPOIIECCOB U IPOU3BO/ICTB.

Bnaoemuv:

- METOJOJIOTHEH aBTOMAaTH3MPOBAHHOTO MOJEIUPOBAHUS M pacuéra »JIIEKTPUYECKUX U
AJIEKTPOHHBIX LENEH;

- IPaKTUYECKUMHU HaBbIKaMU pabOThl C ANEKTPOTEXHUUECKOW anmaparypoid U 3JIEKTPOHHBIMU
YCTpPOMCTBaMHU.

3. Kpartkoe cogep:xaHue TUCUMILIHHbI.

BBenenne. Ilpenmer, OCHOBHBIE TOHSTHUS, METOJOJOTUS JJIEKTPOTEXHUKU M IPOMBIIUIEHHOMN
anekTpoHuku. KpaTkue ucropuyeckue cCBeIeHMs. 3ajaud U MECTO AMCLUUIUIMHBI B IOJATOTOBKE
OakanaBpa XUMHUYECKOIN TEXHOJIOTHH.

PA3JEJ 1. JIEKTPHYECKHUE I[ETIH

1.0cnosnvle onpedenenus, onUCAHUA NAPAMEMPOE U MEMOO08 pacuéma 31eKMpuUecKux

ueneii

OcHOBHbIE MOHATUS U 0003HAYEHUS AIEKTPUUYECKUX BEJIMYMH U SJIEMEHTOB 3SJIEKTPUUYECKUX
ueneit ('OCT 19880-74, 'OCT 1492-77, 'OCT 2.730-73, TOCT 1494-77). UcTOUHUKH U TPUEMHUKH
aneKTpudeckoil sHepruu. OCHOBBI 3eKTpoOe3onacHOCTU. CXeMbl 3aMEIIeHHs 3JIEKTPOTEXHUYECKUX
YCTPOWCTB.

OcHOBHbIE TOHATHS TEOpUHM 3ueKTpudeckux nenei. Kmaccupukauus neneil: nuHelHble U
HEeJMHEWHbIE, HEPAa3BETBIECHHBIE U PA3BETBJICHHbIE, C OHUM U HECKOJIbKUMHU UCTOYHUKAMU MTUTAHMUSL, C
COCpPE0TOUYEHHBIMU U PACIIPEICICHHBIMU TApAMETPAMH.

OCHOBHbIE NPUHIUIBI, TEOPEMbl M 3aKOHBI 3JIEKTPOTEXHUKH. [IpUHIMI HEmpepbIBHOCTH
(3aMKHYTOCTH) AJIEKTPHUYECKOTO TOKA M MarHUTHOTO MOTOoKa. 3akoHbl OMa u Kupxroda.

MeTo1pl MOJENUPOBAHUS, aHAJIN3Aa U pacuéTa JIMHEHHBIX 3JEKTPUUECKUX IIeTei MOCTOSIHHOTO
TOKa. AHQJIU3 U pacy€T pa3BETBICHHBIX AJIEKTPUUYECKUX el ¢ HECKOJbKUMU UCTOUHUKAMM MMUTAHUS
IIyTEM COCTaBJICHUS W PELIECHUS] CUCTEM ypaBHEHUU Mo 3akoHaMm Kupxroda, npumeHeHUs METO0B
Y3JI0BBIX MOTEHIHAIOB 1 3KBUBAJIEHTHOTO aKTUBHOTO JIBYXITOJIFOCHHKA.

OcHoBHbIE CBOICTBA M 00JJACTH MPUMEHEHHS] MOCTOBBIX II€TIEeH, NOTEHLIMOMETPOB, JIEIUTENeH
HaNpPsDKEHUS U TOKA.

MatpuryHas 3anuch ypaBHEHHH 1ienei B 000011eHHBIX popMax.

2.9nexmpuueckue uzmepenus u npudopuvl

Metonpl  u3MEpeHUs] JJEKTPUYECKUX BEJIMYMH: MpsIMble M KOCBEHHBIE. AHAJOTOBBIE
AJIEKTPOU3MEPUTENIbHBIE U LU(POBBIE AIIEKTPOHHBIE MHPUOOPBI: YCTPOMCTBO, MPHUHLMII JIEHCTBUS,
obOnactu npumeHeHus. M3mMepeHue >IeKTPUUECKUX BEJIMYUH: TOKOB, HAIPSDKEHUN, CONMPOTUBICHHH,
MOIIIHOCTH U SHEPTUHU.

3.Ananu3s u pacuém nuHelnbIX Yeneil nepemenHo20 moKa

CriocoObl mpezacTaBieHus: (B BUAE BPEMEHHBIX JWarpaMM, BEKTOPOB, KOMIUIEKCHBIX UYMCEN) U
napaMmeTpsl (aMIUIMTYyJa, 4YacToTa, HadajibHas (aza) CUHYCOMAAIbHBIX (QYHKIMI. MrHOBeHHOE,
cpelHee U JIeHCTBYIONee 3HaYeHHs IEPEMEHHOT0 CHHYCOUJAJIbHOTO TOKA (HAIPSDKEHNUS).

AKTUBHOE, PEaKTUBHOE U TIOJHOE CONPOTUBIICHUS BEeTBU. Da30Bble COOTHOLIEHUSI MEXAY TOKOM
W HampsbkeHreM. MOIITHOCTh B HEMAX mepeMeHHoro Toka. Koaddumment momrHocTH (cos($p)) u ero
TEXHUKO-3KOHOMHUYECKOE 3HAUECHHUE.
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[Ipumenenue anreOpbl KOMIUIEKCHBIX YHMCE B 3J€KTpoTexHUKe. KoMriekcHbIil MeTo pacuéra
JUHEWHBIX CXEM LeNed IEepeMEHHOT0 ToKa. KOMIIIEKCHOE CONpPOTUBIEHHWE W KOMIUIEKCHAs
MIPOBOAMMOCTh BeTBH. KoMmIiekcHas MOIIHOCTh W OaJaHC MOIIHOCTHM B LEMAX IEPEMEHHOTO
CUHYCOHJIAJIbHOTO TOKA.

Pe3oHaHCHBIE sIBIEHUS B DJEKTPUYECKUX LEMAX, YCJIOBUS BO3HUKHOBEHHS, INPAKTUYECKOE
3HauyeHue. Pe3oHaHC HanpsKeHUN U TOKOB. YacTOTHBIE CBOMCTBA LENEd NEPEMEHHOr0 ToKa. IloHsaTue
0 JIMHEHHBIX YeThIpEXnoitocHUKaX. [loHsaTHE 00 ANMEKTPUUECKUX HEeNsIX ¢ UHIYKTUBHOW (MarHUTHOM)
CBA3BIO.

Ananmu3 u pacu€r Tpéx¢aszHbIX Leneil MepeMEeHHOIo TOKa. DJIEeMEHThl TpEX(a3zHbIX ILEmei.
CriocoObl  m300paxkeHust U coequHeHus (a3 Tpéx¢da3HOro HMCTOYHMKA IMUTAHUS M IPUEMHUKOB
sHepruu. CoeauHeHHE TMOTpeOUTENEH 3JIEKTPOIHEPIMH 3BE3JA0M U TpEeyrojibHUKOM. Tpéx- u
YeThIPEXIIPOBOHBIE CXEMbI MUTaHUS NpUEMHUKOB. HazHaueHne HelTpanbHOro mposoja. MomHOCTh
tpéxdasznoit nenu. Kosppuuuent moutHoctu. TexHuka 0e30MacHOCTH MPH IKCIUTyaTallil YCTPONCTB
B TpEX(a3HbIX LIETIAX.

[Ipumenenue [Uisi aBTOMaTU3MPOBAHHOTO MOJEJIHUPOBAHUS M pacuéra Ierne MporpaMMHBIX
MPOJYKTOB, pa3paboTaHHBIX Ha Kadempe, a Takke makeToB mnporpamm «Multisimy», «Mathcady,
«Excel».

PA3JQET 1. DJEKTPOMATHHTHBIE YCTPOHCTBA H JJEKTPHYECKHE
MAITUHBI
2.1. Tpancghopmamoput

Haznauenue u oGmactu nmpUMEHEHHs TpaHCPOPMATOPOB. YCTPONCTBO M MPUHLMIT JEHCTBUS
oaHo(dazHoro Tpanchopmaropa.

AHanu3 31eKTPOMAarHUTHBIX MPOLIECCOB B TpaHChOpMaTOpe, CXeMa 3aMeleHUS.

[Totepu sHeprum B Tpanchopmatope. Buemnue xapakrepuctuku. [lacmopTHbie naHHBIE
TpaHcopMaTopa U OINpeAeeHUE HOMHHAJIBHOTO TOKA, TOKA KOPOTKOIO 3aMbIKaHUS B IMEPBUYHOMN
00OMOTKE ¥ U3MEHEHHS HANIPSKEHUsI HA BTOPUYHON OOMOTKE.

2.2. AcunxponHnule Mmawiunsl

YCcTpolicTBO M HpUHLMI  ACWCTBHUS TPEX(PA3HOIO ACHHXPOHHOIO  BJIEKTPOJIBUraTENs.
Bpamatomeecss marautHoe mojie craropa. MarautHoe moje mamuHbl. D/IC 0OMOTOK crartopa u
potopa. Ckonbxenue. HYactora BpallleHUs poTOpa. DJIEKTPOMAarHUTHBII MOMEHT. MexaHudeckue u
paboune XapaKTEePUCTHKHU.

OHepreruyeckue nuarpaMmmsl. [lacnoprHblie TaHHbBIE.

[Tyck acuHXpOHHBIX JBUTaTeNell ¢ KOPOTKO3aMKHYTHIM U (ha3HbIM poTopoM. PeBepcupoBanue
U PEeryaupoBaHUE YacTOTHI BpaIllEHUs POTOpa.

PA3JIEJI 1I1. OCHOBBI DJIEKTPOHUKH
3.1. Dnemenmnasn 6aza coepemMeHHbIX INEKNMPOHHBIX YCPOUCHE
VYcinoBHble  00O3HAU€HMs, MPUHLMII  JEHCTBUS,  XapaKTEpUCTUKM U Ha3HAuY€HUE
MOJIYIIPOBOAHUKOBBIX JIMOJIOB, TPAH3UCTOPOB, THPHUCTOPOB.
WuTerpanbHble MUKPOCXEMbI, UX Ha3HAYEHHE, KJIaCCU(PUKAIUI U MapKUPOBKA.
3.2. Hcmounuku 6mopuuno20 31eKmponumanus u ycuiumenu
INEKMPUYECKUX CUSHAI08
[TonynpoBOAHUKOBBIE BBIIPSIMUTENH: KJIACCU(PUKALUSA, OCHOBHBIE TapaMeTpbl. DIEKTPUUECKUE
CXEMbI U MPUHIUI paOOThI BHITPSMUTENS. DIEKTPUUECKUE (PUIIBTPBHI.
Knaccudukanus 1 OCHOBHbIE XapaKTEpPUCTUKU ycuiuTenel. AHamu3 paboThl 0JJHOKACKAIHBIX
U MHOTOKAacKaJHBIX ycuiutenei. OOpaTHbIe CBSI3UM B OINEPAIIMOHHBIX YCUJIUTENSX, UX BIMSHHE Ha
napaMmeTpsl U XapakTepuCTUKH ycuiintens. OCHOBHBIE TUIIBI ycuiuTenel Ha 6aze OY.

4. O0beM yuyeOHOM THCUHMILINHBI.

o O0BpeM TUCHUIIINHEI
Bup yyeOHoM padoThI

3E | Akaj. 4. | AcTp. 4.
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OO611ast TPyI0€MKOCTh AUCIUTIITUHBI 5 180 135
KonTakTHas padora — aynuropHble 3ansatus: | 1,33 48 36

Jlexinm 0,4 16 12

Jlaboparopusie 3anstus (JI3) 0,9 32 24

CamocrositesabHas padora (CP) 3,67 132 99

KonTtposnbHabie paboThI 1 36 27

KonrtakTHas camocrositenbHas paboTa 0.4 0,3

2,67

CamMocTosATeTpHOE U3YUCHUE PA3/ICTIOB JUCITUTIIHBI 95,6 71,7
Bua nToroBoro KOHTpOJIsi: 3auer ¢ oneHKOiIi

AHHOTAIHUA K padoyeil mporpaMmme JMCHMUILIMHBI

b1.0.15 «be3onmacHOCTD KU3HEAEATEILHOCTH)

Vyebnas mucoumiivHa "Be30macHOCTh JKU3HEAEATEIILHOCTH" - 0O0sg3aTenbHas IUCLUIIINHA
(denepaNbHBIX TOCYIAPCTBEHHBIX 00Pa30BaTEIILHBIX CTAaHJAAPTOB BCEX HAMPABICHUI MEPBOTO YPOBHS
BBICIIIETO MPOGECCHOHATHHOTO 00pa3oBaHus (0akamaBpuaTa) U CIeIUaIUTeTa.

1. Heas aucummianHel - GopMupoBaHue MPOoPecCHOHATBHON KYJIbTYphl 0€30TIACHOCTH, IO
KOTOpPO# TMOHUMAETCs] TOTOBHOCTh M CIIOCOOHOCTh JMYHOCTH HCIIOJIB30BAaTh B IMPOdeccroHAIBHON
NESITEIILHOCTH TIPUOOPETCHHYIO COBOKYITHOCTh 3HAaHWH, YMEHUH W HABBIKOB I OOCCIICUCHHS
6e3omacHOCTH B cepe mpodecCHOHANBHOM NEATeTbHOCTH, XapaKTepa MBIIUICHUS U IIEHHOCTHBIX
OPHEHTAIINH, TPH KOTOPHIX BOMIPOCHI 0€30TIaCHOCTH PACCMATPHUBAIOTCS B KAY€CTBE MMPUOPHUTETA.

OCHOBHBIMH 33JJa4aMU JUCITUILTAHBI SBJISIOTCS:

* TpHOOpETEHHE TOHMMAHUSA TPOOJIEM YCTOWYMBOTO pA3BUTHS W PHUCKOB, CBS3aHHBIX C
JESITEILHOCTHIO YEJIOBCKA,;

* OBJQJCHHC NPHEMaMH pPaHOHAIH3AINHA JKU3HEICATSIBHOCTH, OPHCHTUPOBAHHBIMH Ha
CHIDKCHHSI aHTPOTIOTCHHOTO BO3ACHCTBHSI Ha MPHUPOIHYIO CpeAy HW oOecledeHHe Oe30MacHOCTH
JIMYHOCTHU U OOIIECTBA;

* (popmupoBaHue:

- KyJIbTYpBl 0€30TIACHOCTH, YKOJIOTHYECKOTO CO3HAHMS M PUCK-OPHCHTUPOBAHHOTO MBINUICHUS, TIPU
KOTOPOM BOIIPOCHI O€30TIaCHOCTH M COXPAHEHUS OKPYXKAIOIICH Cpelbl pacCMaTPUBAIOTCS B Ka4eCTBE
BOKHEHIIIMX TIPUOPUTETOB JKU3HEICATSIIBHOCTH YEIIOBEKa,;
- KyJIbTYpPBI TPOQECCHOHAIBHON 0€30MacCHOCTH, CITIOCOOHOCTEN NIl MACHTU(DUIIMKAIIUNA OMACHOCTH U
OLICHUBAHMSI PUCKOB B cepe cBoel MpopecCUOHATbHON JeSITENbHOCTH;
- TOTOBHOCTHM TIPUMCHCHUS MNPOPECCHOHAIBHBIX 3HAHWK 11 MWHHUMHU3AIUHA  HETaTHBHBIX
IKOJIOTHYECKHUX TOCIICCTBUH, oOecriedeHrss 0€30MMacHOCTH W YIYYIICHUs YCIOBHH Tpynaa B cdepe
CBOEH MPO(PEeCCHOHAIEHON A TEIHHOCTH;

- CMOCOOHOCTEW K OIIEHKE BKJIaJa CBOCM MPEAMETHOW 00JIaCTU B PEIICHHE YKOJOTHYECKHX
mpo6sieM 1 mpo0emM 6€30MacHOCTH.

2. B pe3yabTaTe 0CBOCHHS TUCIUILIHHBI CTYAEHT J0JIKEH:

Obnadams cnenyoMUMHA KOMIIETCHIIUSIMHI U UHIUKATOpamMu ux aoctwkenus: VK-2.2; VK-8.1;
VK-8.2; VK-8.3; VK-8.4,; OIIK-2.2; OIIK-6.1; OIIK-6.2

3uamep:

- OCHOBHBIC TEXHOC(EPHBIC OMTACHOCTH, MX CBOMCTBA M XapaKTePUCTHKH;

- XapakTep BO3JCHCTBUS BPEIHBIX M OMACHBIX (DAKTOPOB Ha YEIOBEKA W MPUPOIHYIO CPEIdy,
METO/IbI 3aIIUTHI OT HUX IPUMEHUTENBHO K cepe cBoel mpodhecCHOHaIbHON NesITeNbHOCTH

Ymems:

- HICHTU(UITIPOBATH OCHOBHBIC OTTACHOCTH CPeJIbl OOUTaHUS YCIIOBEKA;

- OLICHUBATh PUCK HUX pean3alliu, BEHIOUPATh METOBI 3aIUTHI OT OIMTACHOCTEH MPUMEHHUTEIIEHO
K cdepe cBoeil mpodeccnoHaIbHON NEATEIbHOCTH M CIOCOOBI oOecredeHus: KOM(POPTHBIX yCIOBUMA
KU3HEJCATCILHOCTH

Bnaoemuo:
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- 3aKOHO/IaTeIbHBIMU U NMPABOBBIMU aKTaMH B 00JIaCTH OE30MaCHOCTH U OXPAaHbI OKpY)KaroIIen
cpenbl, TpeOOBaHUSMH K O€30MaCHOCTH TEXHHUYECKHX PErJIaMEeHTOB B cdepe mpodeccuoHaNbHOM
NeSITeNIbHOCTH;

- croco0aMu ¥ TEXHOJIOTUSIMU 3alIUThI B YPE3BbIYAMHBIX CUTYALIUSX;

-MIOHATUHHO-TEPMHUHOJIOTMYECKUM aIllapaToM B 00s1acTu 6€30MacHOCTH;

- HaBbIKAMU palMOHAIM3alUU MPO(PECCHOHAIBHON JEATEIBHOCTH C LEIbI0 00ecreyeHus

0€30MacCHOCTH U 3alUThl OKPYKAIOILEN CPeJIbl.

3. Kpartkoe cogep:xaHue JUCUMILIHHbI.

1. Benenue B Oe3omacHocTh. OCHOBHbIE MOHATUS M ompeneneHus. besomacHocTh u
YCTOMYHMBOE pa3BUTHE.

2. Yenosek u texHocdepa. CTpykTypa TeXHOCHEPHI U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpeMeHHOEe COCTOsTHUE TeXHOC(hEPHI U TEXHOCHEPHOU 0€30MMacHOCTH.

3. Wnentuduxanus v BO3JACHCTBUE HA 4YEJNOBEKa BPEIHBIX U OMACHBIX (DaKTOPOB Cpebl
oOuTaHusl.

Knaccugukanus HeraTUBHbBIX (PakTOPOB cpezibl 00UTaHUs YeloBeKa. XUMHUECKUE HEraTUBHbIE
(dakTophl (BpenHbIE BemiecTBa). MexaHWUYeCKHe M aKyCTHYECKHE KOJeOaHus, BHOpalus W IIyM.
DNeKTpOMarHUTHbIE U3IIydeHus U nojs. MoHusupyronme u3nydeHue. JiaeKTpuueckuil Tok. OnacHele
MexaHuuyeckue ¢akropbl. llporeccsl ropeHHs M MOXKApOB3pPHIBO-  ONACHbIE CBOMCTBA BELIECTB U
MatepuanoB. CTaTUYECKOE 3JIEKTPUUECTBO.

4. 3amura 4enoBeka M cpeabl OOMTAaHMS OT BPEAHBIX M OMACHBIX (DAaKTOPOB MPHUPOIHOTO,
AHTPONOTE€HHOIO U TEXHOT€HHOT'O TPOUCXOKICHUSI.

OcCHOBHbIE MPHUHLMIIBI 3AUIUTHI. 3alUTa OT XUMHUYECKUX M OMOJOTMYECKMX HEraTUBHBIX
¢dakropoB. 3amuTa OT DSHEPreTUYECKUX BO3AeHCTBUH U  ¢dusmueckux mnoJsed. ObecreueHue
0€30MacHOCTH CHCTEM, pabOTaIOLIMX MO AaBlieHueM. be3onacHocTh 3KcIyataluu TpyoonpoBoI0B B
XMUMHUYECKON IPOMBILIIEHHOCTH. be3omnacHas skcrryaTanusi KOMIIPECCOPOB. AHallU3 U OLEHUBAHHE
TEXHOTE€HHBIX U MIPUPOJHBIX PUCKOB.

5. OGecneyenne KOMGOPTHBIX YCIOBHM ISl KU3HH W JICATCIBHOCTH uesoBeka. llonsTue
KOM(OPTHBIX UM ONTUMAIbHBIX YCIOBUNA. MukpokinMar nomeunieHuii. OcBelieHrue u CBeToBas cpefa
B [TOMEILIEHUU.

6. Ilcuxodusznosiornuecknue 1 3ProHOMUIECKHE OCHOBBI O€30TTaCHOCTH.

[lcuxuueckrue NpoLEecchl, CBOMCTBA M COCTOSIHMS, BIUSIONIME Ha Oe30macHoCcTb. Buuel u
YCJIOBUS TPYAOBOU IEATEITHHOCTH. DPrOHOMUYECKHNE OCHOBBI 0€30MMaCHOCTH.

7. Upe3BblyaiiHbIe CUTYallMy U METOJIBI 3AIUTHI B YCIOBUAX UX PEATM3ALHAH.

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

Pamnanvonnsie  aBapuu.  [IpubGopbl  paauManMoOHHOM,  XMMHUYECKOM  pa3Belku U
JO3UMETPUYECKOT0 KOHTpOJIs. Upe3BblualiHble CUTyallud BOEHHOTO BPEMEHH. 3alluTa HACEICHHsS B
Ype3BbIYAHBIX CHUTyallUsX. YCTOMYMBOCTh (PYHKIMOHUPOBAaHHA OOBEKTOB OSKOHOMHKH B
Ype3BbIUYAHBIX CUTYalUsX.

8. YmpaBnenue 6€301MaCHOCTHIO KU3HEICATCIbHOCTH.

3aKkoHOJAaTeNbHbIE W HOPMATHUBHBIE IIPABOBBIE OCHOBBI YIPABJIEHHUA OE30MACHOCTHIO
KUZHEJCSATEIbHOCTH. DKOHOMUYECKHUE OCHOBBI YIpaBiieHHs Oe30macHOCThi0. CTpaxoBaHHWE PHUCKOB.
['ocynapcTBeHHOE yripaBieHHe 0€3011aCHOCTHIO.

4. O0beM yueOHOM TUCHMILIHHBI

Bun yuebHoii paboTsl B 3ageTHbIX equHMNax | B akageM. wacax
OO611ast TPYA0EMKOCTh AUCHUIIIINHBI 4 144
KonTrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 1,33 48
Jlexuu 0,89 32
[IpakTrueckue 3aHATHS - -
JlaboparopHbie paboThI 0,44 16
CamocrosiTeJibHAs padoTa 1,67 60
KonTakTHas camocrositenbHas pabora - -
[TonroroBka k 1abopaTopHBIM paboTam 0,56 20
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CaMOCTOSTENbHOE N3YUYEHUE PA3/IeTI0B AUCHUIIIIMHbI 1,11 \ 40

Buabl KOHTpOJIA:

OK3aMeH 1,0 36

KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 1,0 0,4
[ToaroroBka K 3K3aMeHy 35,6

Buja nTOroBoro KOHTpoOJIf:

IK3aMCH

Bun yuebHoit paboTsl

B 3aueTHBIX eMHULIIAX

B actpoHn. gacax

OO611ast TpPYA0EMKOCTh AUCHUIIIINHBI 4 108
KonrakTHasi padoTa — ayAUTOPHBIE 3aHATHS: 1,33 36
Jlexuun 0,89 24
[IpakTueckue 3aHsATHUS - -
JlaboparopHbie paboThI 0,44 12
CamocrosiTeJibHAas paboTa 1,67 45
KoHTakTHas camocrosiTenbHas padboTa - -
[ToaroroBka k 1abopaTopHbIM paboTam 0,56 15
CaMOCTOSATENPHOE N3YUCHUE PA3/ICTIOB JUCITUTIIHBI 1,11 30
Buabl KoHTpOJIA:

JK3aMeH 1,0 27
KoHTakTHas paboTa — MpoOMeXyTOYHAsI ATTECTAIHS 1,0 0,3
[ToaroroBka K 3K3aMeHy 26,7

Bujx uToroBoro KOHTpoJIA:

IK3aMCH

AHHOTAIUA K padoyeil mporpaMmme JMCHMUILIMHBI

B1.0.16 «AnpopmaTnka»

1 Heap aucuumiuHbl — npruodpereHue 0a30BbIX 3HAHUI O COBPEMEHHBIX MH()OPMAIIMOHHBIX
TEXHOJIOTHUSX, a TAKK€ YMEHHM M IMPAKTHUUECKHUX HABBIKOB B 00J1acTU MH(OPMATUKU, UCHOJIb3YEMBbIX
IIPU pELIeHUH HAyYHBIX U MPAKTUYECKUX BHIYMCIUTENbHBIX 3a]1a4.

2. B pe3syabTaTe H3yyeHUs1 JUCHUILIMHBI 00y4AIOLIUIICA J0JI/KEH:

Obnadams CIeyONMMA KOMIIETECHITUSAMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

VYK-1.1; OIIK-1.2; OIIK-4.4; OIIK-5.1; OIIK-5.2; OIIK-8, OIIK-8.1, OIIK-8.2, OIIK-8.3.

3namo:

e CBOICcTBA MH(pOpPMaLIKH, CIOCOOBI €€ XpaHEeHUS! U 00pabOoTKH;
e CTPYKTYPY, IPUHIIMIIBI pabOThl U OCHOBHBIE BO3MOXHOCTU DBM;
e TOIOJIOTUIO U APXUTEKTYPY BHIUUCIUTENbHbBIX CETEH;
e IPUHIUIIBI aJJpECAllUU T0JIb30BaTENIEN, KOMIIBIOTEPOB U pecypcoB B ceTH HTepHeT;
e paznuyath U pacindpoBsiBaTh [P — afpec, ToMeHHOE UM KOMIIBIOTEPA;
e OCHOBHBIE TUIIBI QJITOPUTMOB, SI3bIKH IPOTPAMMHUPOBAHUS;
e CTaHJAPTHBIE POTrpaMMHbIe 00ecrieueHus CBOel NMpo(ecCHOHAIbHON AeSITENbHOCTH;

* AITOPUTMBI PELICHNS HEIMHEWHBIX YPaBHEHU;

e UITOPUTMBI OJJHOMEPHOUN ONITUMH3AIINH;
Ymems:

e MHCATh U OTIAXUBaTh porpaMmmbsl Ha MATLAB 1o pazpaboTaHHBIM aJIrOpUTMaM;
* IIPUMEHATH METOAbI MATEMATHYECKON CTATUCTUKU JUUISl PEIICHHS] KOHKPETHBIX 3a/1a4;
e ICIIOJIb30BaTh MAKEThl MPUKIAIHBIX IPOrpaMM IpH JajibHEWIIeM OOy4eHUH U MPaKTUYECKOU

EATEIHHOCTH.
Braaoemu:
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e HABBIKAMH CAMOCTOSATEILHOTO PEIICHHs 3a7a4 Ha KOMIBIOTEpPEe, BKIIIOYAIOIINE MOCTAHOBKY
3a7aud, pa3pabOTKy alropuTMa HM OIEHKY ero 3()QPEeKTHBHOCTH METOJaMU MAaTeMaTHYECKOU
CTAaTUCTUKH JIJIs1 00PAOOTKHU IKCIIEPUMEHTA;

e METO/IAMH PEAJTU3aINH AITOPUTMOB Ha KOMITBIOTEPAX.

3. Kpartkoe cogep:xaHue JUCHMILIHHbI

Beenenne. lnpopmatuka — npeamer, 3ajadyd U MECTO Kypca B HOJATOTOBKE cTyiaeHTa. Tpu
yacTu Hayku wHbopmatuku: hardware (TexHuueckue cpenctsa), software (mporpaMMHBIE CPEACTBA),
brainware (MHTeIEKTyallbHbIE cpecTBa). KpaTkue cBeneHus.

Pa3znen 1. ApxutekTypa KOMIBIOTEPOB U KOMIIBIOTEPHBIX ceTel

1.1. Hctopuss pa3BuTHs HHPOPMALUMOHHBIX TEXHOJIOIMM, BBIYMCIUTEIBHON TEXHUKU U
MEepPCOHAIBHBIX KOMIIbIOTEpOB. WHpopmanus, konuuecTBO HH(OpMalMu, CrocoObl BBIYMCICHUS.
KpaTtkass uctopusi pa3BUTUS BBIYUCIUTEIBHOW TEXHUKM U NepcoHalbHbIX KommbioTepoB (I1K).
Brruuncnurensaas mamuna @on-Helimana n mammna Teropunra. Pazpabotku Hopbepra Bunepa.

1.2. Tlepconansubie komnbioTepbl (IIK) m ux Bo3moxHoctu Apxurekrypa IIK, anmapathbie
cpeactBa IIK. ®ynknmonansHas cxema lIK, marucTpanbHO-MOIYIBHBIA IPHUHIWI TOCTPOEHUS.:
[IpuHIMO OTKPBITOM apXUTeKTypbl. OCOOCHHOCTH IPEACTABICHUS JAaHHBIX HAa MAIIMHHOM YpPOBHE
[IpeumymectBa 1uppoBoro mnpeacraBieHuss HHGOPMALMK [epea aHAJIOTOBbIM. Mcmosb3yembie
CUCTEMbI CUMCIIEHUS, IIPaBUiia IIEpeBOa U3 OJHOW CHCTEMBI B JAPYryl0. DJIIEMEHThl MaTeMaTUYecKOi
JIOTUKU: OCHOBHBIE JIOTUYECKHUE OIepaluy U (GOpMYJIbI.

1.3. KoMnbroTepHBIE CETH: TOMOJIOTUN CETEH, UX XapaKTEPUCTUKHU. TOMOJOTHH CETEN: 3Be3qHa,
HIIMHHAs, KoJbleBas. CeTu 3aKpbhITOro THUMA: JIOKAIbHBIE U PACIpe/ielieHHbIE CETH, KOPIOpaTUBHbIE
cetu. [IporpaMMmHO-TEXHHUYECKOE oOOecleUeHue: aJpecanns, OIEpalMOHHAs CUCTeMa, aJanTepsl,
NpaiiBephl, MPOTOKOJIbI (0COObIE A3BIKH, HA KOTOPHIX OOMEHMBAIOTCS MH(pOpMalnell KOMIIbIOTEPH B
cetu, Harpumep, TCP, TCP/IP, UDP). I'no6anbubie cetu paznunyHoro maciraba (WAN —Wide Area
Net, MS Network, Internet). Bo3moxnoctu ceru MHWurepHer, Cuctema TeneKoHpEpeHLUH.
OnexTpoHHas noyta. Jloctyn k ”HGOPMAMOHHBIM pecypcam.

3amura uHpopmauuu. [loHsATHE O€30MACHOCTH KOMIIBIOTEPHON HH(POpPMAIUMU: HAIAECKHOCTD
KOMIIBIOTEPA, COXPAHHOCTh JAHHBIX, 3allMTa OT BHECEHUSI U3MEHEHUHN HEYITOJIHOMOYEHHBIMHU JINLIAMU,
COXpAaHEHHE TailHbl NEPENUCKU B AJIEKTPOHHOM CETH AJITOPUTMBI 3alllUThl WH(OPMALUU: METO]IbI
3alUThl, KOMIIbIOTEpHBIE BUPYCHl U O0pbOa ¢ HUMHM. MeToAbl peanu3aluy 3allUThl UHPOPMAIUH:
[IpOrpaMMHBbIE, alapaTHble, OPraHu3alMOHHbIE

1.4. MynpTuMeaMa — AMATIOroBasi KOMIBIOTEPHAsl cHCTEMa, 00eCIeuHBarollas CUHTE3 TEKCTa,
rpaduku, 3ByKa, peud M BUJCO. YCTpoOWCTBa MyinbTUMenua. TpeOoBaHHS K MYJIbTHMEIUWHBIM
CpEICTBaM KOMIIbIOTEpOB. PacuimpeHHble BO3MOXHOCTH 00pabOTKH, HpeoOpa3oBaHUs, CHHTE3A
uHpopmanuu (KOMIIBIOTEpHAs aHUMalMs, MoauduKanus H300paKeHU, TpexmepHas Tpaduka).
MynbsTuMeauiiabie nporpaMMsbl. I[Iporpammbl pepakTHpoBaHuUs, MOHTaXka 3BykKa M BHUAe0. Bupaeo-
penakTopsl, MOAYIH cHelPPPEKTOB, MOHTAKHBIE CTYIAUH. DJCKTPOHHBIC MPE3CHTAIMH (OCHOBHBIC
Bo3MoxHOCTH MS Power Point), stambl co3gaHusi Npe3eHTAlUi, CTPYKTypa Mpe3eHTauuidl U
0COOEHHOCTH PabOTHI C PEAAKTOPOM.

Paznean 2. IlporpammHuoe obecnieuenue

2.1. CtpykTypa OnEepalMOHHBIX CHCTEM, MaKeThl MPUKIATHBIX Hporpamm, Microsoft Office.
Knaccudukanus nporpaMmmusix cpeacTB. CucTeMHOE U MpUKIIagHOE mporpaMMmHoe obecrieuenue T1K.
0630p omepanmonubix cucreM (OC). Ilpuntmner co3manus u cocraB OC: sampo, uHTepdeic,
npaiiBepsl. Kpatkas xapaktepuctuka WINDOWS, wmoxympHbIM npunnun noctpoenus. Cpena
WINDOWS: okHa, ux 35ieMeHTbI, pab0oTa B MHOTOOKOHHOM PEKHUME.

2.2.Penaxtopsl Microsoft Office ,nHaznaueHne u ocoGeHHOCTU pabOThl. Pe1akTopsl XUMUYECKUX
u MareMmatuyeckux ¢opmyi, TekctoBbiil pegaktop WORD, Power Point,(kpatkuii 0630p). Co3nanue
JOKYMEHTOB pa3iu4HbIX (QOpM (CTaHAAPTHBIX M HecTaHAAapTHHIX). KommpoBaHMe XHMHUYECKUX U
MaTeMaTU4YEeCKUX (GOPMYJI B TEKCTOBBIE JOKYMEHTHI.

2.3 EXCEL:Bo3Mo)xHOCTH TaOJIUYHOTO pEJAKTOpa M HCIOJb30BAaHUE €ro Uil peLIeHHs
uHpopmMauuoHHBIX U uHXeHepHbIX 3aaad.. OkHo EXCEL Texnuka paboTel . AOCOIIOTHas M
OoTHOcuTeNbHas aapecanus. Berpoennsie ¢ynkiuu Pacuer mo ¢dopmynam. Komuposanue dopmyi.
Pabota ¢ Tabnunamu. @opmarupoBanue, 0HGopMIICHUE TAOHII..
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2.4. EXCEL Ilocrpoenue rpa¢pukoB u nuarpamm. Pacuer (pyHKIHMOHaNIbHBIX 3aBUCHUMOCTEH U
MOCTpOCHHE Tpaduuecknx H300paKeHUH ¢ ucmojb3oBaHueM craHaapTtHeix (yHkunit EXCEL nu
Mmactepa ¢pyHkiuil. [locTpoeHne noBepxHOCTEH ¢ UCIOJIB30BaHMEM MacTepa auarpaMM. l[loctpoenue
JIMHUAW TPEeHAA..

2.5. EXCEL. Onepauuu ¢ maccuBamu. Pa3paboTka u peanuzanus NpoCTEUIINX aJIFOPUTMOB C
WCIIOJIb30BAHUEM BO3MOKHOCTEH pelakTopa(HaX0XKACHHE MaKCUMAIbHOTO (MUHUMAJIBLHOTO) DJIEMEHTA
BEKTOpa M MATPUIIbl, HAXOKJIEHUE CYMMBbI 3JIEMEHTOB BEKTOPAa U MAaTpPHIIbl, BHIYMCIEHUE MAaTPUUHBIX
BbIpakeHul ). PelieHne BbIYMCINTENbHBIX 3a/1a4 C UCIOJIb30BAHUEM TAOJIMII.

Pemenune CJIAY ¢ ucnonb3oBaHueM 00paTHOI MaTPUIIbI

Pa3nen 3. AnropurMsl M1 OCHOBBI IporpaMMupoBanus Ha sizbike MATLAB.

3.1.Anroputmsl, Tunel anroputMmoB. Ilonstue anroputma u ero cpoiictBa. CrnocoObl 3amucu
anropuTMoB. MOJIyJIbHBIM MPUHUMIT TOCTPOCHUSI AJITOPUTMOB W mporpamMMm. [lakeT KOMIbIOTEpHOU
matemaTuku MATLAB. XapakTepuCTUKH SI3bIKOB MPOrpaMMUPOBaHUS. DBOIONUS U Ki1accudukamnus
S3bIKOB ~ IIPOIPAaMMUPOBAHHUS,  UMIIEPATUBHbIE, (YHKIHOHAJIbHbIE, JIOTUYECKHE, OOBEKTHO-
OpUEHTUpPOBaHHbIE, MX KoMOuHanuu. IloHATHA TpaHCIANMM, KOMIWIALMW, HUHTEPHpPETaluH, HX
pasznuuus. SI3bIKM MPOrpaMMMPOBAHHS BBICOKOTO YpoBHs. CTpPyKTypHOE HpPOrpaMMHUpPOBAHUE, €ro
ocobenHoctu. O630p MakeTOB KOMIBIOTEpHOU MaTemaTuku — Matlab, Mathcad, Mathematica.

3.2. Cpena MATLAB. OcHOBHbIE CTPYKTYpPbI M MPUHLMIIBI CTPYKTYPHOTO MPOrPaMMHUPOBAHMUS,
wuoctpanus. bazoBele anroputMuyeckue KOHCTPYKIMH (CI€I0BaHUE, BETBICHUE, IOBTOPEHUE), UX
peayin3aiui.

Omneparops! s3bika nporpammupoBanus MATLAB. OcnoBHble pematenu (solvers) MATLAB
U peaju3aluy BBIYMCIUTENbHBIX JIrOpUTMOB. bubnnorteka crangapTHbIx (QyHKIUH size, length,
numel, zero, ones, linspace, sum, abs, sin, cos, exp, log, sqrt, num2str, disp, printf

3.3.Iloctpoenue rpadukoB GyHKIIMKA OJHOW M JABYX INepeMeHHbIX. Vcnonb3oBanue GyHKIUH
plot, subplot, polar, mesh, surf, , polar, meshgrid, surf, contour, opopmnenue rpadgukoB(3arosoBku,
MTOJIITUCH TIO OCSIM U 1p.)

3.4. Onepayuu mao maccueamu. 6eKMOpamu U MAMPUYaAMu,- CJLO0XHCEHUe, YMHONICEHUe,
mpancnoHuposanue , obpaujenue (Inv), BBIYUCICHUE HOPMBI (norm ), panra (rank) u ompeaesuTens
MaTpuibl (det ). AIrOpUTMBI HaX0XJIEHUS MaKCUMaJIbHOIO, MUHHMAJIbHOIO 3JIEMEHTAa B MAacCHBE,
QJITOPUTMBI COPTUPOBKH M UX peanu3anus (Hanpumep, Selection Sort)

Pa3nen 4. Yuciennsie metoabl. Peasm3zanus npocreiimmx aaroputmos B cpeae MATLAB

4.1 YucneHHble METOJbl, XapaKTEPUCTUKAa M UX OCOOEHHOCTH, MOHATHE CXOJMMOCTU METOJa.
DneMeHTbl TEOpUH MOTPELIHOCTEH, KiacCU(pUKalus MOTPEIIHOCTEH, a0COJII0OTHAas U OTHOCHUTEIbHAs
MOTPEIIHOCTh, NOHITHE (QYHKIIMM HOPMBI. BBe/leHUEe B CTaTUCTUKY. AJNTOPUTMBI JUIsl CTATUCTUYECKOM
00paboTku uH(popMaluu ( BBIYMCIEHNE TOYEUHBIX U MHTEPBAJIbHBIX OLIEHOK PE3Yy/IbTaTOB U3MEPSEMOM
BenuuuHbl), ux peanuzanuu B [IKM MATLAB. Hcnonb3oBanue QyHkumii min, max, median, var,
polyfit, polyval.

4.2. Ilpubmwxenue ¢yukuuil. WuTtepnondauus mHorowieHamu. KycodyHass MHTepHosisnus
(cmmaiin). Ouenka norpemHoctd. @yukiuun MATLAB nns pabotel ¢ MmHOrouwinenamu polyld, polyval,
polyfit, polyder, polyint.

4.3.. BblunciieHue OINpEAEICHHBIX WHTErpajoB, aJrOPUTMbl METOJOB MPSMOYTOJIbHUKOB,
Tpaneuuit 1 CUMICOHa , OIIEHKAa MOTPEIIHOCTH MeToJoB. Peanmuzanus aJropuTMOB YHCIEHHBIX
METOJIOB BBIYMCIICHHMS ONIPENEICHHBIX MHTerpaioB B cpene MATLAB, npumeHeHue CTaHIapTHBIX
¢byHkMii trapz, quad, integral

4.4 VccnenoBanue GpyHKIUU 0/1HOM nepemeHHol. Pemenue HenuHeitHoro ypaBHeHus f(x)=0.

Otnenenue KopHe. AJITOPUTMBI YTOUHEHUSI KOpPHS (METOJl MOJOBUHHOTO JeneHus, HpioToHa,
npocToit ureparuu). CpaBHUTEIbHBIC XapakTepucTuku. Peanmzarus anroputmoB B cpene MATLAB
1o OJIOK- CXeMaM | C MCTOJIb30BaHUEM pelaTenei roots, fzero

4.4. MUccnenoBanue ¢GyHkuuu oaHod nepemeHHod. [lowck skcTtpemyma  QyHKUMU
BoruncnuTenbHble alropuTMbl HaX0KI€HUS JIOKAJIBHBIX U IJI00AIbHBIX SKCTPEMYMOB (METO/ JAeJIEHUS
OTpe3Ka MOIOoJIaM, METOJ 30JI0TOIO CEUEHUs ), UX pealin3aliu 1o OJO0K- cCXeMaM U C HUCI0JIb30BAHUEM
pemarens fminbnd B cpene MATLAB.

4. O0beM y4eOHOH JMCHUILIMHBI — BCE BHJIbI Y4eOHOM paloThl, 3.€. M 4Yachl A TaOIUIBI
oepytcs u3 yuebnoro mana (YII) u PITI.
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. O0beM IMCUMIINHBI
Bua yueOHo# padoThl

3E | Akaa. 4. | AcTp.u.
O01mas TpyA10eMKOCTh JUCUMIIJIMHbBI 3 108 81
KonrakTHasi paboTa — ayIMTOPHBIE 3aHATHS: 1,33 48 36
Jlekuuu - - -
[TpakTnueckue 3anstus (113) - - -
Jlaboparopusie padots! (JIP) 1,33 48 36
CamocrosiTesibHasi paboTa 1,67 60 45
KonTakTHas camocrositenbHas pabota 0,2 0,15

1,67
CaMoCTOATENbHOE U3YUYEHHUE PA3/IEI0B AUCHUIIIMHbI 59,8 44,85
Buja nToroBoro KOHTpoJIsi: 3auer

AHHOTAIUA K padoyeil mporpaMmme JMCHUILIMHBI

B1.0.17 «MaTepuajioBeeHHe U 3aLIUTA OT KOPPO3UH»

1. Heap aucuMIVIMHBI — TpUOOpPETEHHE CTYAEHTaMU 3HAaHUN, HEOOXOIUMBIX s
CaMOCTOSITEJIBHOTO PEIICHUs BOIPOCOB, CBSI3aHHBIX C BBHIOOPOM MaTepuaioB s 000pYyIOBaHUS U
KOHCTPYKIMH XHMHKO-TEXHOJOTHYECKUX IPOLIECCOB € YYETOM YCIOBUN OKCILTyaTallMM, a4 TaKKe

O9KOHOMHYCCKHX MU SKOJIOI'MYCCKUX q)aKTOpOB.

2. I/Iayqelme AUCHUIIJIMHBI HAMPpaBJE€HO Ha npnoﬁpeTeﬂue CJIeayrommux KOMIIEHTEHIINH M
HHAUKATOPOB UX JOCTUKCHUSA

OIIK-1.1; OIIK-1.2; OIIK-2.1; OIIK-2.2; OIIK-4.2

B pesynbrare u3ydeHus: AUCIUIUTMHBI 00YYatOIIHICS JOJKEH:

3namo:

- KJIacCU(pUKALHIO, CTPYKTYPY, COCTAaB U CBOMCTBA MATEPUAJIOB, UCIIOIb3YEMbIX, B YaCTHOCTH, B
TEXHOJIOTHUSX 3aIIUTHI OT KOPPO3HH;

- MapKUPOBKY MAaTEPUATIOB MO POCCUUCKUM W MEXKIYHAPOIHBIM CTaHIapTaM, MCIOJb3YEMbIX, B
YaCTHOCTH, B TEXHOJIOTHSX 3aIIUTHI OT KOPPO3HH,

MIPUHIIUATIBI 1 METOJIBI 3aIIUTHI OT KOPPO3UH;

- OCHOBHBIC KOHCTPYKIIMOHHBIC M (D)YHKIIMOHAIBHBIC MATEPHUAIIbI, IPUMEHSIEMbIC B XUMHYECKOM
TEXHOJIOTUU U XUMHYECKOM ammnapaToCTPOCHUH.

Yuems:

- QHAJIM3HUPOBATh (PUBUKO-XUMUYECKHE M MEXaHMYECKHE CBOMCTBA MAaTepuajoB, UX
KOPPO3UOHHYIO CTOMKOCTH M TEXHOJIOTUIHOCTb;

- panMOHAIBHO TOJ00paTh KOHCTPYKIIMOHHBIM Marepuan Ui XUMHUKO-TEXHOJOTHYECKOTO
mporiecca (peakTopa, ammapara, MalluHbI) ¢ YY€TOM METOJIOB 3aIUTHl OT BO3MOXKHOTO BO3/EHCTBUS
TEXHOJIOTHYECKOM CpeJibl Ha KOHKPETHBIE KOHCTPYKIIMOHHBIC MAaTEPHAITBL.

Bnaoemo:

- MPOCTEHIIMMH OTIEPAIUSIMHU OTNPECIICHHS] CBOMCTB MAaTEpPUAJIOB, UCIIOJIb3YEMbIX, B YACTHOCTH,

B TCXHOJIOTHAX 3aIIUTEI OT KOPPO3UH.
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3. Kpartkoe cogep:xaHue JUCUMILTHHbBI

Paszpnen 1. ®u3nko-xuMu4ecKre OCHOBBI MATEPHATOBEICHUA

OcHOBHbIE TOHATHSA O CTPOCHUHU, CTPYKTYpe M CBOMCTBAaX MarepuanoB. MeToibl H3yueHus
CTPYKTYphl U CBOMCTB MarepuanoB. CrpoeHue marepuanoB. OCHOBHbIE THIIBI KPHUCTaUIMYECKUX
pemerok. Kiaccudukanuss KpuCTaUIOB TO THMAM CBS3U. AHHM30TPOIUS CBOMCTB KPHCTAIJIOB.
CrpoeHue peanpHbIX KpUCTaioB. JleQeKkThl peabHbIX KPUCTAJUIOB U UX BJIMSHUE HAa CBOMCTBa
MeTalyioB U cruiaBoB. CBoiictBa  nucnokauuid. Kpucramimszanuss MeTajioB U CIUIABOB.
CamonpousBosibHas  kpucrauimzauud. HecamompousBoipHas — kpucrauimzauus.  AmopdHbie
Marepuanbsl. HanHomarepuanbl.  AjutoTponuueckue — mpeBpaimieHuss — metamwioB.  CTpykrypa
HEMETAINIMYEeCKUX MarepuayoB. CTpoeHHE MOJIMMEPOB, CTeKsa, KepaMukH. CBOHCTBa MaTepUaOB.
[Tokazarenn cBoiictB. Kraccudukamuss cBoiicTB. Mexanuueckne, (QU3NUECKHE, XUMUYECKHE,
JKCILTyaTal[MOHHBIE M TEXHOJOTHYECKHE CBOMCTBA MaTepuasoB. [lokazaTenn MEXaHUYECKUX CBOWCTB,
onpejensieMble MPU CTAaTUYECKUX HCHBITAHUAX HA pacTsbkeHue M u3rubd. Meroabl omnpeneneHus
TBEPIOCTU MaTepuanoB. [lokazarenn MEXaHMYECKUX CBOWMCTB, ONIPEAEIAEMbIC IIPU  TUHAMUYECKHUX U
LUUKINYECKUX HUCIbITaHUSIX. DU3NKO-XUMUYECKHUE OCHOBbI MaTepuanoBeleHus. OCHOBBI TEOpUH
CIu1aBOB. JluarpamMMbl COCTOSIHMS CIUIaBOB. TepMHHBI W oOmpefeleHus. JlmarpaMMbl — «COCTaB-
cBOMCTBO». Da3zoBblil COCTaB CIUIaBOB. 3aBUCUMOCTb MEXJY CBOWCTBaMHU CIUIABOB M THUIIOM
muarpammbl coctosiHus. [Ipasuno H.C. Kypnakosa.

Paszpen 2. Meranimmyeckue MaTepHabl

XKeneszo u crutaBsl Ha ero ocHoBe. Ctanu u uyryHsl. XKenezoyriepoaucTsie crjiaBbl. CTPYKTYpBI
CIUIaBOB JKeNe30-yriepoi. JluarpamMMmbl COCTOSIHUSL >Kejne30-ueMeHTUT. KommoHeHTsl, (a3pl U
CTPYKTYpPHBIE COCTaBIIIOLIME cTajde U OeyblX YyryHoB. KOHCTPYKIIMOHHBIE METAJUIMYECKUE
MaTepuaibl. YTIepoaucTbie U JerupoBanHble ctainu. Kiaccudukanus cranei, onpeaeacHue MOHATHS
KauecTBa cTanu (TpeboBaHUSA K KauecTBY). BimsHue yriepoga M NMOCTOSIHHBIX (TEXHOJOTHYECKHX)
IpuUMecel Ha KadecTBO CTalM, METOAbl YyJIy4YlIeHUs KayecTBa CTajlu (NOBBILICHUE €€
KOHCTPYKLIMOHHOW TNPOYHOCTH). BiusHME JEerupyrommx 5>J€MEHTOB Ha CBOWCTBAa  CTald.
Koncrpykuuonnsie cramu. WHerpymentaneHble cranu.  Knaccuduxanms YIIEPOIUCTBIX U
JerupoBaHHbIX cTaneil. MapkupoBka craneil UyryHsl u TBepable criaBbl. CBOWCTBA W Ha3HAUEHUE
yyryHa. [Iponecc rpaputuzanuu. YyryHsl cepble, Oeible, KOBKHE, BBICOKOIIPOUHBIE, UX CBOWCTBA,
obnactb mpUMeHeHus, MapkupoBka.Tepmuueckas oOpaboTka. Teopuss W mpakTHKa TEPMUYECKOH U
XUMHKO-TEpPMHUECKON 00pabOTKU MeTa/uioB U ciuiaBoB. [Ipupoaa, MexaHU3M U yCIOBUS MPOTEKaHUS
CTPYKTYpHBIX IpeBpalleHuid B crainu. Buasl Tepmuueckoil oOpabotku cramu: orxkur I m Il pona,
MIOJIHBIM U HENOJHBIA OTXKUT, HOpMaIU3alus, 3aKajika, OTIHYCK. 3aKaIUBaeMOCTh U MPOKAIUBAEMOCTh
ctaneil. Bnusiaue TepMuueckoit 00pabOTKM Ha MEXaHMYECKHE CBOMCTBA cTainu. OU3NYeCKue OCHOBBI
XUMHKO-TepMHUecKoil 00paboTku. Juddy3nonHoe HachllleHHE MOBEPXHOCTH CTaJId HEMETaJIaMU.
Bugbt u cmoco6sl mementanuu. AzotupoBanue crtand. Juddysmonnas meraumzanusa. Monnas
XUMHKO-TepMHUecKas o0paborka. LlBeTHble MeTayibl M cIjlaBbl Ha UX ocHoBe. OOmias
XapaKTepUCTHKA U KJacCU(PHUKALUs MEIHBbIX CIUIaBOB. JlaTyHu, OpOH3bI, METHO-HUKEJIEBbIE CIUIABBI.
OOmiass xapakTepuUCTUKAa aJOMUHUEBBIX CIUIaBOB. JlepopmupyeMble allOMHMHHEBBIE CILIABBI,
JUTEHHbIE aNlOMUHMEBbIE CIuIaBbl. OOIIas XapakTepuCTHKa MarHUEBBIX cIUiaBoB. Jledhopmupyembie
MarHueBble CIUIaBbl. JIMTeiiHpIE MarHuWeBbIE CIUIaBbl. THTaH M CIUIaBBl HA OCHOBE TUTaHa. BiumsHue
JIETUPYIOILIUX 3JIEMEHTOB Ha CTPYKTYPY M CBOMCTBA TMUTAHOBBIX CILIABOB. bepniuinii U CIuUIaBbl Ha €ro
ocHoBe. TyrormuaBkue MeTaulbl ¥ CIUIABBI HA UX OCHOBE.

Paspnen 3. OcHoBBI KOPPO3MHU MeTAJLI0B. [IpMHIMNIBI 1 METOABI 32AIUTHI 0T KOPPO3UH.

OcHoBHbIE HpUYUHBl KOppo3uu MeTayuioB. Ilokazarenum kopposuu. Knaccudukanus
KOPPO3MOHHBIX IPOLECCOB. XMMHUECKass Kopposus. ['azoBas kopposus. Kopposus B KHIKOCTIX —
HEDJIEKTPOJIUTAX. JEKTpOXUMHUYECcKass Kopposus. KuHeTuka 31IeKTpOXMMHUYECKON KOppO3UH.
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Koppo3ust MeTannoB B yCIOBHUSX TEXHOJOTHMYECKHUX CpeJ XMMHUYECKUX MHpou3BOACTB.IIpuHIMOBI 1
METO/bl 3allUThl OT Koppo3uu. Koppo3noHHOCTOMKME MeETalNIMYeCKHe U HEMEeTaNInYecKue
Marepuaigbl. MeTonbl 3alMThl MAllMH W annapaToB XUMHYECKUX MPOU3BOJCTB OT KOPPO3HUH.
WNHruburops! KOppo3uu. DIEKTPOXUMHUYECKAs 3aIIMUTa. 3aUIUTHbIE TOKPBITHSL.

Pa3nen 4. HemeTaniimueckue MaTepuaJibl

Marepuansl Ha OCHOBE BBICOKOMOJIEKYJIIPHBIX coeAMHEHU. CTpoeHne U CBOMCTBA MOJIMMEPOB.
TepMmopeakTHUBHBIE M TepMOIUIaCTUUHbIE MoJinMepbl. CTpoeHre M cBoiicTBa IuiactMacc. OCHOBHBIE
Pa3HOBUHOCTHU MIPOMBIIITIEHHBIX MI0JINMEPOB u JiacTMacc. l"a3onamnonHeHHbIe
macTMaccbl.OCOOEHHOCTH  CTPOEHUs, CBOMCTBAa PE3MHOBBIX MaTepuaioB. PesunHbl oOuiero
Ha3HAYCHMUS, CTICIIUATIbHBIC PE3UHBI U 00JacTH uX npuMeHeHus. Jlakokpacounsie Marepuaisl (JIKM).
OcnoBuble Bunabl JIKM. Kpacku, naku, rpyHTOBKa, mmatieBka. Kepamuueckue MarepHabl.
KoHcTpykiimonHasi, MHCTpyMEHTalbHas M TeXHUYecKass Kepamuka. Heopranuueckoe CTeKIo.
Knaccudukanus crexkon mo Ha3HaueHwio U oOmactu npumeHeHus. Cutamibl. ['padur. Acbecr.
CpoiicTBa u obsmactu npuMeHeHus1. CMa304yHbIe Macia, IUIACTUYECKUE CMa3Kd, TBEPHbIE CMAa304HbBIC
Matepuaibl. CMa30YHO-OXJIAKIAIOMINE JKUIAKOCTU. JlpeBecHble KOHCTPYKLIMOHHBIE MaTepuabl.
AHTUOPUKIIMOHHbIE METAJUIMUECKUE U HEMETaInyeckue Marepraiibl. KoMno3unmoHHele MaTepuaibl
(KM). OOmas xapakTepuCTHKa KOMIIO3ULIMOHHBIX MarepuayioB. JlucnepcHo-ynpoueHHble KM,
cnouctele KM, BosnokHuctsle KM. KoMnos3umuonHsle MaTepualbl Ha METAUIMYECKOM H
Hemetaimnyeckod  ocHoBe. CAIl (cnedeHHble aNIOMUHHEBBIE TMOPOILIKK). ApPMHUpPOBAaHHBIE
noJiMMepHble  Marepuanbl.  Kepamuueckue  KOMIO3MIIMOHHBIE — MaTepHalibl.  YTJIEPOJHBIE
KOMITO3UIIMOHHbBIE MaT€pUAJIbI.

Pa3nes 5. JxoHOMHU4YecKH 000CHOBaHHBII BHIOOP MaTepHAJIOB.

Bb160p KOHCTPYKIIMOHHBIX MaTepHalloB JJIi KOHKPETHOTO TEXHOJOTMYECKOro Ipoliecca.
Kputepun u anroputm BbIOOpa KOHCTPYKLIMOHHBIX MaTEpUaIoB. DKOJOIMUYECKHE M HIKOHOMUYECKUE
aCMeKThl MaTEpUAJIOBEACHUS U 3alIUThl MaTEPUaIOB OT KOPPO3UH.

4. O0beM yueOHOMH TUCUMILTHHBI

O0beM TUCIUTUTHHBI

Buz yue6Hoii paboth! 3E Axan. 4. AcTp. 4.
OO6mast TpyI0€MKOCTh TUCITUTUTHHBI 3 108 81
KonrakTHasi padoTa - ayIuTOPHBIC 3AHATHUSA: 1,33 48 36
Jlexinm 0,88 32 24
[TpakTnueckue 3anstus (113) 0,44 16 12
JlaGoparopubie pabOThI
CamocrosiTesibHasi padora: 1,67 60 45
KonrtakTHas camocrositenbHas paboTa 0,006 0,2 0.15
CamMocTosATEeTpHOE U3YUCHUE PA3/ICTIOB JUCITUTIIIHBI 1,66 59.8 44,85
Buj uTOroBOro KOHTPOJIs: 3aver

AHHOTAIHUA K padoyeil mporpaMmme JMCHMUILIMHBI

51.0.18 «OCHOBBI TEXHHYECKOI'0 PEryJTMpPOBAHUS U METPOJOTHN»
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1. Heap aucuMIJIMHBI — TPUOOpPETEHUE CTYAEHTaMU 3HAaHUN, HEOOXOIUMBIX JJIs
CaMOCTOSITEJIBHOTO PEIICHHs BOIPOCOB, CBSI3aHHBIX C BBHIOOPOM MaTepuaioB Jjsl 000pYAOBAaHUS U
KOHCTPYKIIMH C Yy4E€TOM YCIOBUHM OKCIUIyaTallud, a TAaKXE HKOHOMUYECKHX M 3KOJIOTMYECKHUX
(hakTopoB.

2. M3yyenune AMCHUILUIMHBI HANPABJIEHO HA NMpPUHOOpeTeHHe CJEAYIOIMX KOMIEHTEeHIHl u
HHIUKATOPOB HUX JOCTHIKEHUS
OIIK-1.1; OIIK-1.2; OIIK-2.1; OIIK-2.2; OIIK-4.1; OIIK-7.1; OIIK-7.2; OIIK-7.3
B pesynbrare u3ydeHus: AUCIUIUTMHBI 00YUYaIOIIHICS JOJKEH:

3name:

-COBpEMEHHbBIE TEHJACHLIUN PA3BUTUS TEXHUKU U XUMUYECKOIN TEXHOJIOTUY;

-COBPEMEHHBIE METO/Ibl U3MEPEHUS (PUZUKO-XUMHUYECKUX MOKa3aTesIel U UX NOrPELIHOCTENH;

- 3aKOHOJIATENIbHYI0, OPraHU3allMOHHYIO, HAYYHYIO M TEXHUYECKYI0 OCHOBBI OO€CTIeueHus
€IMHCTBA U3MEPEHUN U CTaHJapTU3ALINN.

Ymems:

-IIPUMEHATh METOJbl U HCIOJb30BaThb MPUHLMIBI CTaHJApTU3ALMM MpU  pa3paboTke
HOPMAaTUBHBIX JOKYMEHTOB;

-IIPUMEHATH Ha NpakTuke denepanabHble 3aKOHBI U MEXAYHApOIHbIE PEKOMEHIAIMU B 001acTu
METPOJIOTUU U TEXHUYECKOTO PEryIHMPOBAHUS;

-IIpUHHAMAaTh ydacTUE B IMpolLeccax TMOJATBEPKICHUS COOTBETCTBUS pPAa3HOIO  YpPOBHS-
aKKpeAUTaLUU, IPUEMKE, SKCIIEPTHU3E, JIMLEH3UPOBAHUH, TOCKOHTPOJIE U HAA30PE;

-HCMOJb30BaTh  TEXHUUYECKHWE  CpeACTBAa  JUII  M3MEPEHHUs  OCHOBHBIX  MapaMeTpoB
TEXHOJIOTHYECKOI0 MPOLIEcca, CBOMCTB ChIPbs U MPOAYKLIUH.

Bnaoemp:

- HaBbIKAMHM OCYUIECTBJISITh IIOUCK, KPUTHUYECKUH aHaJIU3UpOBaTb U CHUHTE3UPOBATH
nH(pOpMaLIKIO, TPUMEHITh CUCTEMHBIN MOIX0]] JJIsl PEeLEeHUs IOCTAaBJICHHbBIX 3a/1a4;

- HaBbIKAMU HCKAaTh HYXHbI€ HCTOYHHKM HMHQPOpPMauud U JaHHbIe, BOCIHPHUHHUMATh,
aHAJIM3UPOBATh, 3aIOMUHATh U IEpe/laBaTh MHPOPMALUIO C UCIOJIb30BAaHUEM IU(POBBIX CPEACTB, a
TaK)Ke C MMOMOIIBIO AITOPUTMOB IIPH pabOTe € MOITYYEHHBIMU U3 PA3IMYHBIX UICTOYHUKOB JJAHHBIMHU C
1e1bI0 3PPEKTUBHOTO UCTIOIB30BaHUS TOJYYEeHHON HH(OpMALIMKU JJIs peleHus 3aa4.

3. Kpartkoe cogep:xaHue TUCHMILIHHbI

Pa3nen 1. Metposorus. OcHoBHbIE MOHATHS U NpUHIUNLL. [Ipeamer merposiorus. TepMuHbl u
onpenenenus. 3akoH PO «O06 obecneuenun eauHcTBa usMepeHuid. Knaccudukanus usmepeHuin»
OcHoBHbIE (pu3MUecKUe U XUMUYeckue BeanuuHbl. CpencTBa n3aMepeHuil U ux Buabl. [lorpemnocru
u3Mmepenui. ['ocynapctBeHHas  MeTposioruueckas — ciayxkba. MexayHapoaHas — OpraHM3anus
3aKOHO/IATEIIbHOM METPOJIOTHH.

Pa3nesn 2. OcHOBBI TeXHMUYECKOTO peryiaupoBanus. HopmaTuBHO-nipaBoBas 0a3za oOecrnieueHus
kauecTBa. 3akoHbl PO «O TexHumueckoM perynupoBaHun», «O crangaptuzauuu B PD», «O 3amute
npaB norpedutens» TexHHuecKkrue perjaMeHThl WU HOPMAaTUBHBIE JOKYMEHTHI, JEHCTBYIOIIME Ha
teppurtopun P®. llenn u 3amaum B 00JacTH yNpaBiCHHUS KaueCTBOM B YCIOBUSAX PBIHOYHOM
SKOHOMHKH. OCHOBHBIE TOHSTHS M OIpENENEeHUs B 00JacTH ympaBieHUs KadecTBOM. CHCTeMbI
yIpaBieHUs kKauecTBOM B PD u 3a rpaHunei.

4. O0beM yueOHOH TUCHUITHHBI
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O0beM TUCIUTUTHHBI

Buz yuebnoi padotet 3E Axan. 4. Actp. u.
OO6mast TpyI0€MKOCTh TUCITUTUTHHBI 2 72 54
KonrakTHasi pa0doTa - ayIuTOPHBIE 3aAHATHUSA: 0,88 32 24
Jlexinm 0,44 16 12
[TpakTnueckue 3anstus (113) 0,44 16 12
JlaGoparopabie pabOThI
CamocrosiTesibHasi padora: 1,111 40 30
KonrtakTHas camocrositenbHas paboTa 0,006 0,2 0.15
CamMocTosATeTpHOE N3YUCHUE PA3ICTIOB JUCITUTIIIHBI 1,11 39,8 29,85
Bujx uTOroBOro KOHTPOJIS: 3aver

AHHOTAIUA K padoyeil mporpaMmme JMCHMUILIMHBI

b1.0.19 «KoMno3uunoHHbIe MATEPHUAJIbD)

1. Heab TMCUMIUIMHBI - TpHOOpETEHNE 00YJarONTUMHUCS 3HAHUN B 00JIACTH KOMIIO3UIIMOHHBIX
MaTepuasoB, BKIIOYas O3HAKOMJICHHE CTYIEHTOB C OCHOBHBIMH KJIACCAMH KOMITO3UIIHOHHBIX
MaTepuasoB, MPUHIUIIAMA WX CO3JaHHS M YCIOBUSMU SKCILTyaTaIliH.

2. U3yveHnue QUCUMILUIMHBI HANPABJIEHO HA NMPHOOpPeTEeHHE CJEIYIIUX KOMIEHTEeHUUl u
HHJAUKATOPOB UX I0CTUKEHUSI

OIIK-1.1; OIIK-1.2; OIIK-4.4

B pesynbrare u3ydeHus: AUCIUIUTMHBI 00YYarOIINICS JOJKEH:

3namo:

- 0COOCHHOCTH METOJIOB TIOJIyYE€HUSI KOMITIOHEHTOB KOMITO3UIIMOHHBIX MaTePUAJIOB,

- BIMSHHUE CTPYKTYpbl Ha CBOWCTBA KOMITO3MIIMOHHBIX MAaTEPHAIOB, a TaKXKE CIOCOOBI X
HaIPaBJIEHHOTO PETYIUPOBAHMS;

- IPUHITUIIBI CO31aHMsI TIOTy(PaObpHUKaTOB KOMITO3UIIMOHHBIX MAaTEPHAIIOB U OCHOBHBIE TIPHHITUIIBI
(hopmooOpazoBaHUs U3CIINIA,

- 0COOCHHOCTH CTPYKTYpbl M CBOWCTB KOMIIO3UIIMOHHBIX MAaTE€pPHAJIOB B 3aBHCHMOCTH OT
MIPUMEHSIEMBIX KOMIIOHEHTOB U YCIOBUN M3TOTOBJICHHS TOJTyPaOdpUKaTOB U U3/ICITUH;

- o0nactu 2QHEeKTUBHOTO TPUMEHEHHU ST KOMIIO3UITMOHHBIX MAaTEPHAIOB PA3IMYHOTO THIIA;

Ymemos:

- BBIOMpaTh MaTpPUYHBIC MaTepHaIbl (IMIOJUMEPHBIC, METAUINYECKUE, KepAaMUUECKHEe U Ip.) U
HaIOJHUTENH (JMCTIEPCHBIE, BOJOKHHUCTBIE), THI CTPYKTYPhl TPH MPOCKTUPOBAHWUU W3ACIUN U3
KOMIIO3UITMOHHBIX MaTEPHAIOB C YYETOM YCIOBHH SKCIUTyaTalldd W OCOOCHHOCTEH MOTydeHUs
H3ICIIM;

- BBIOMpPATh METOJBl COBMEIICHHUS] KOMIIOHEHTOB M (hOpMOOOpa30BaHUsI M3ICIUA PA3THIHOTO
Ha3HAYCHUS;

Bnaoemp:

44



- MeToJoJiorueil BbIOOpa KOMIIOHEHTOB JJISi W3JCIUNA Pa3IM4YHOIO HA3HAYEHHUS C YYETOM
AKCIUTYaTal[MOHHBIX TpeOOBaHUI;

- HaBbIKaMH OOOCHOBAHHS U TNPHUHATHUS PEHICHUH O peXUMax MOJydyeHUS KOMIO3MIIMOHHBIX
MaTepuaIoB U U3JEINI Ha UX OCHOBE;

- HaBBbIKAMH YIIPaBJICHUS IPOLIECCaMU MOJIy4YEHUSI MaTepUaoB ¢ 3aJaHHbIMU CBOMCTBaMH.

3. Kpartkoe cogep:xaHue JUCUMILIHHbBI

Paznen 1. Kiaccupukanms KOMNO3MUMOHHBIX MAaTEPHAJIOB MO MCXOJHBIM MaTepHAaJaM,
0 CTPYKType, MeToAaM IMOJy4eHMs W Ha3HayeHHIO0. OCHOBHbIE NOHSTHS: KOMIIO3UIIMOHHBIE
MaTepuasbl, apMHpYOILlas COCTaBJAIOIIAsA, Marpuua, MexdasHas rpanuua. Krnaccuduxamnus
KOMITO3ULIMOHHBIX MAaTepuajoB MO MaTepuansy MaTpuibl (METaUIM4ecKhe, HHTepMETaUIuIHbIE,
KepaMHU4ecKHe, HEMETaNInYeCKUe, MOJIMMEPHBIE) U apMUPYIOLIEMY KOMIIOHEHTY (MeTasul, HeMeTalll,
KepaMuKa, CTeKJIO, OpraHndeckue Bemectsa u np.). Kitaccuukanys KOMIO3ULIMOHHBIX MaTEepHAalOB
[0 B3aUMHOMY PAcIOJIOKEHUI0 KOMIIOHEHTOB: AUCIIEPCHOYNPOYHEHHHbIE, BOJIOKHUCTBIE, CIIOUCTbHIE
KOMITO3ULIMOHHbIE MaTepuaibl. Knaccudukanus mo MeronaM IMOJIYyYEHHUsS: XUMHUYECKHE, Tra3o — U
napodasnsle, )xuakodasuble, TBepA0Pa3Hble, KOMOUHUPOBAHHbIE.

Paznen 2. Mexanuyeckue XapaKTePHMCTHKH KOMIIO3MIMOHHBIX MaTepHAJIOB. YIpyrue
XapaKTEPUCTUKU KOMIIO3UIIMOHHBIX MaTepuanoB. [IpoyHOCTh OJHOHAIPaBIEHHBIX KOMIIO3UIIMOHHBIX
MartepuanoB. OntumanbHas 0O0beMHasl 1011 BOJIOKOH. BiusHue opueHTalu BOJIOKOH Ha IPOYHOCTh
OJIHOHAMPABJIEHHBIX KOMIIO3UIIMOHHBIX MAaTEPHAJIOB MPHU pacTsKeHUH. [IpouHOCTh KOMITO3ULIMOHHBIX
MaTepHUaIoB, APMUPOBAHHBIX JUCKPETHBIMHU BOJOKHAMH. [IpOYHOCTH KOMITO3MIIMOHHBIX MaTepHaioB
npu cxkatuu. KoMmmo3unuoHHbIE MaTepuaibl XpylKas MaTpulla — XPYIKOE€ BOJIOKHO, XpYyMKas
MaTpHlla IJIACTUYHOE BOJIOKHO, IJIACTUYHAS MAaTPULIA — XPYIIKOE BOJIOKHO.

Pasnen 3. Apmupymooiue KOMIIOHEHTBI: BH/JbI, CBOMCTBA M MeETOAbI IOJYyYCHUsI.
TpeOoBanus, npeabsBisieMble K apMupytomnieil cocrapisionieil. CrnocoObl MoJyyeHUs U CBOMCTBA
OCHOBHBIX apMHUPYIOLUIMX KOMIIOHEHTOB: HUTEBHJHBIE KPUCTAJUIbI, METAJUINYECKHE IPOBOJIOKH,
HEOPraHM4ECKHUE BOJIOKHA U JP.

Paznen 4. MeTajsinuecKue, IBTEKTHYECKHE, KepamMuvecKue, noJiMMepHbIe
KOMIIO3MIIMOHHBbIe MaTepuaiabl. MexdazHoe B3aummojelicTBue. COBMECTUMOCTh KOMIIOHEHTOB.
CrmocoObpl  TOJIydeHHMs, CBOWCTBA, OOJIACTU TPUMEHEHUS METAUINYECKHX, DIBTCKTUYECKHUX.
Kepamuuecknx v moauMepHBIX KOMITO3UIIHOHHBIX MAaTEPUAJIOB.

4. O0beM yueOHOMH TUCUMILTHHBI

O0beM TUCIUTUTHHBI
Buz yuebnoi padotet 3E Axan. 4. AcTp. u.

OO6mast TpyI0€MKOCTh TUCITUTUTHHBI 3 108 81
KonrakTHas padoTa - ayIuTOPHBIE 3aAHATHUSA: 0,88 32 24
Jlexinm 0,44 16 12
[Tpaxtnueckue 3anstus (113) 0,44 16 12

B TOM 4ucJie B popMe NPaKTUYECKOH MOATOTOBKH

CamocrosiTesibHasi padora: 2,11 76 57
KonrtakTHas camocrositenbHas paboTa 0,006 0.4 0.30
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CamMocTosATeTpHOE N3YUYCHUE PA3/ICTIOB JUCITUTIIIHBI 21,06 75,6 56,70

Buja nToroBoro KOHTpoOJIA: 3auer ¢ oneHKOi

AHHOTAIUA K padoyeil mporpaMmme JUCHUILIMHBI
b1.0.20 «IIpaBoBeaeHue»

1. Heap AuMCHMIUIMHBI — OBJIAJICHUE OCHOBAMM IIPABOBBIX 3HAHWM; (POpMHUpOBaAHHE OCHOB
MIPaBOBOM KYJIbTYpPbI U IPABOMEPHOTO MOBEICHUS TPaKIaHUHA CTPAHBI.

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

Ob6naaath ciaenyOMUMI KOMIETEHIUSAMU U UHAUKATOPaMH UX JTOCTHKEHUS:

VK-2.2; VK-11.1; YK-11.2; VK-11.3

3namo:

e  OCHOBBI POCCHICKOW ITPAaBOBOM CUCTEMBI U POCCUHMCKOTO 3aKOHOAATENHCTBA, OCHOBBI
opraHu3anui ¥ (QYHKIIMOHMPOBAHMS CyIAEOHBIX M HHBIX IPAaBOIPUMEHUTEIbHBIX U
[IPaBOOXPAHUTENIbHBIX OPraHoOB;

e TIPaBOBbIE M HPABCTBEHHO-ITUYECKHE HOPMBI B cdepe mnpodeccrnoHanbHON
NEATENBHOCTH;

e IPaBOBbIE HOPMBI, PETYIHPYIOIIME OTHOIICHHE 4YEJOBEKa K YeJOBEKY, OOIECTBY,
OKpYKalollen cpere;

e MpaBa U 00S3aHHOCTH rPaKJaHUHA;

e OCHOBBI TPYJIOBOT'O 3aKOHO/JIaTEIbCTBA;

e  OCHOBBI X035 CTBEHHOTO IPABa;

e OCHOBHBIE HAIIPABIICHHS AHTUKOPPYNIIMOHHON IeATENbHOCTH B PO

Ymemo:

*  HCHOJIB30BaTh TUYECKUE U IIPABOBBIE HOPMBI, PETYJIHPYIOLIME OTHOILICHUE YETI0BEKA
K 4eJOBEeKy, OOIIECTBY, OKpY)Kalollel cpeie, HCIOJb30BaTh IpaBa U CBOOOBI
4eJI0BEKa U I'paxKJaHWHa IpU pa3pabOTKe COLUAIbHBIX IPOEKTOB;

e HCIOJb30BaTh U COCTABJISITh HOPMATUBHBIE U MIPABOBbIE TOKYMEHThI, OTHOCSIIHNECS K
npo(eccHOHAIIbHON  AESTEIbHOCTH, MPEANPUHUMATh HEOOXOJUMBbIE MEpbl K
BOCCTaHOBJICHUIO HAPYILIEHHBIX MIPaB;

e peanu30BBIBATH IIpaBa U CBOOO/IbI YEJIOBEKA U TPaK/IaHUHA B Pa3JIMYHbIX chepax

KU3HEACITEIBHOCTH.

Bnaoemuv:
e  HaBBIKAMM IIPUMEHEHHMSI 3aKOHOJAATEIbCTBA IIPU PELICHUU MPAKTUYECKUX 3a/1a4.
3 Kparkoe coaepxxanue TUCUUILIMHBI
Pazoen 1. Ocnosbl meopuu cocyoapcmea u npasa
1. OcHOBBI TEOPUH IFOCYAAPCTBA
2. OcHOBBI TEOpHUH IIpaBa
Pazoen 2. Ompacau nybauunoeo npasa
OCHOBBI KOHCTUTYIIHIOHHOT'O IIpaBa
OCHOBBI aIMUHUCTPATUBHOTO ITpaBa
OCHOBBI yroJIOBHOTO IIpaBa
Koppynuust kak conuanbHOe U IPaBOBOE SIBJICHUE B COBPEMEHHOM OOIIeCTBE
OCHOBBI 9KOJIOTHUECKOTO TpaBa
HopmatuBHoe mnpaBoBoe perynupoBaHue 3amiuThl uH(opmauuu. IIpaBoBble OCHOBBI
3aIIMTHI TOCYIapCTBEHHOM TaHbI
Pazoen 3. Ompacau vacmnoeo npasa
1. T'paxxnaHckoe mpaBo: OCHOBHBIE MOJIOKEHUSI 0011IEi YacTH.
2. ABTOpCKOE M MaTeHTHOE MPaBO U MPABOBAs 3aIIMTa PE3Yy/IbTATOB HHTEIIEKTYaIbHOM.
3. OcCHOBBI X03HCTBEHHOTO (MIPEANPUHUMATENBCKOI0) MpaBa.
4. OcHOBBI c€MEIHOro mpasa

A e
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5. OCHOBBI TPYJIOBOTO MpaBa
Pazoen 4. Ocobennocmu npasosoco pezyruposanusi Npo@hecCUOHAIbHOU O0esmelbHOCMU 8
OMOENbHbIX OMPACTIAX XUMUYECKOU NPOMBIULTIEHHOCU

1. OcHOBBI HalMOHAJILHOM 0€30MaCHOCTH, FOCYIapPCTBEHHOM MOJUTUKHU U 3aKOHOJATEIbCTBO
B o0yactu o0ecniedeHust IASPHON U paAHAIlHOHHON O€301acCHOCTH.

2. OcoOeHHOCTH  MPaBOBOTO  PErylupoBaHUS  Tpyda  pabOTHUKOB  XHMHYECKOUH
MPOMBIIICHHOCTH.

3. HopmaTtuBHO-npaBoBasi 0a3a peryiMpoBaHusl XUMUYECKON M HEPTEXUMUUYECKOU oTpaciu
B Poccun.

OO611ee KOJIMUECTBO pa3aeiioB 4.

4. O0beM yueOHOI TMCUMIIHHBI.

. O0beM IMCUMIINHBI
Buja yueOHo# padoThbl

3E | Akaj. 4. | AcTp.u.
O01mas TpyA0eMKOCTh JUCHMIIJIMHbI 3 108 81
KonTrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 0,9 32 24
Jlexinm 0,45 16 12
[Tpaxtuueckue 3ansarus (113) 0,45 16 12
CamocrosiTesbHasi pabora 2,22 76 57
KoHTakTHas camocrosiTesnbHas paboTa 0,2 0,15

2,22
CamMocTosATeTpHOE U3YUCHUE PA3ICTIOB JUCITUTIIIHBI 75,8 56,85
Bua konTpos: 3auer

AHHOTanMsA K padoueil mporpaMme JMCIHUANINHBI
B1.0.21 «<HaueprarejibHas reoMeTpus

1. Heab AuCOMIVIMHBI — HAYYUTh CTYACHTOB crioco0amM OTOOpa)KEHHsI MPOCTPAHCTBEHHBIX
¢opM Ha TUIOCKOCTH, BBITIOJHEHHIO M YTEHHIO YEPTEXKEH METOAaMH KOMIBIOTEpHOW rpaduku u
MIpaBWJIaM U YCIOBHOCTSIM, IPUMEHsAEMbIM 11pu 3ToM (ctangaptam ECKJI).

2. U3yyeHHe TUCHMIIMHBI HAMPaBJEHO HA NMPUHOOpeTeHHe CJAeIYIOIHX KOMIeTeHUHil H
HHIUKATOPOB HUX TOCTHKEHUSI:

OIIK-1.1; OIIK-1.2; OIIK-2.1; OIIK-2.2; OIIK-7.1; OIIK-7.2; OIIK-7.3

3namo:

e c110c00bI OTOOpaKEHUS TPOCTPAHCTBEHHBIX (POPM Ha IIOCKOCTH;

e IIPaBMJIA ¥ YCIIOBHOCTH TIPU BBITTOJIHEHHH YEPTEKEH;

e BHJIBI CHMMETPHH T'€OMETPHUECKUX PUTYP.

Ymemo:

e BBITIOJTHSATH U YATATh YEPTESIKU TEXHUUECKHUX H3ACTHI C yIeTOM JIEHCTBYIOIINX CTaHAAPTOB.

Bnaoemuv:

e crioco0aMu U IpueMaMu U300pakeHUsI IPEAMETOB Ha IMIIOCKOCTH.

3. Kpartkoe cogep:xaHue TUCUMILIHHbI

Pa3znen 1. O0mue npaBuiia BbINOJHEeHUs 4epTexeil. [IpaBuia BbIMoIHEHUS U 0OPOPMIICHUS
yeprexeit B coorsercTBuu ¢ 'OCT. 'eomeTpuueckue nocTpoeHusl.

Paszpen 2. IIpoenpoBanue reomerpudeckux ¢puryp. Meron npoekuuii. [Ipsmble U KpuBble
muHuM. Ilnockocts. [loBepxHoctu. ['eomerpuueckue Tena. CUMMETpUS T€OMETpUYECKUX (uryp.
Omnpenenenne HaTypajdbHOM BEIUYMHBI OTpe3Ka MpsMOW M IUlockod Qurypsl. Ilepeceuenue
reOMEeTPUUECKUX 00pa30B.

4 O0beM yuyeOHOM T CUMIIHHBI.
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OO0beM TUCIUTIITAHBI
Buz yue6Hoii paboth! 3E Axan. 4. AcTp. u.

OO6mast TpyI0€MKOCTh TUCITUTUTHHBI 4 144 108
KonTakTHasi paboTa - ayIMTOPHbIE 3aHATUSA: 1,33 48 36
Jlexnnn 0,44 16 12
[TpakTuueckue 3anstus (113) 0,67 24 18
JlaGoparopabie pabOThI 0,22 8 6
CamocrosiTesibHas padoTa: 2,67 96 72
KonrtakTHas camocrositenbHas paboTa 0,01 0.4 0.30
CamMocTosATenpHOE N3YUYCHUE PA3/ICTIOB JUCITUTIIIHBI 2,66 95.6 71,70
Bua nToroBoro KOHTpOJIsi: 3a4er ¢ oleHKOH

AHHOTanMsA K padoueil mporpaMme JMCIHUANINHBI
b1.0.22 «Teopusi BepOATHOCTEH U MAaTEMATHYECKASA CTATUCTHKA»

1. Heap mucuMmiauHbl - (QOpMHpPOBAaHME Y CTYJCHTOB CHCTEMbl OCHOBHBIX IOHSTUH,
HCIIOJIb3YEMBIX JJI TOCTPOCHHMS BAXKHENIINX MAaTEMaTHYECKUX MOJIEIEN U MaTeMAaTHYECKUX METO/I0B
JUISL OTIMCAHMS PA3TIMYHBIX XUMUKO-TEXHOJIOTHYECKHUX ITPOLIECCOB.

2. B pe3yabTaTe H3y4eHUs] TUCHUTLIHHBI 00yYAIOIIUHIACH TOIKEH:
Obnadams CIeyONMMA KOMIIETSHITUSAMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:
VYK-1.1; OIIK-1.2; OIIK-4.1; OIIK-4.2
3HaTh:
e OCHOBBI TCOPHH BEPOSITHOCTCH M MAaTEMaTHYECKON CTATHCTHKH;
e MaTeMaTHYECKHUE TCOPUHU M METOIBI, JIGKAIINEC B OCHOBE TIOCTPOCHUS MAaTEeMATHICCKUX
MOJIeTIe;
e OCHOBBI IPUMEHEHHUS MAaTEMATHYECKUX MOJICIICH U METOIOB.
VmMmeTs:
e BBIOMpATh MATEMATUYCCKUE METOJIbI, IPUTOTHBIC ISl PEIICHUST KOHKPETHOM 3a1a4u;
e WCIOJIb30BAaTh MAaTEMATUYCCKHE TIOHATHS, METOIbI ¥ MOJICIH I ONTUCAHUS PA3TMIHBIX
MIPOIIECCOB;
e BBIABIATH MAaTEMaTHYCCKHEC 3aKOHOMEPHOCTH, JIGKAINIUEe B OCHOBE KOHKPETHBIX
MIPOIIECCOB;
e WCIOJIb30BaTh OCHOBHBIC METOJIbI CTATHCTUYECKOM 00PabOTKY JaHHBIX;
e TIPHUMCHSTH MaTEMaTUYCCKHE 3HAHHS Ha MEKIUCIUIUIMHAPHOM YPOBHE.
Brnanets:
e OCHOBaMHU (DYHIaMEHTAIBHBIX MATEMAaTHYCCKHX TECOPUW W HABBIKAMH HCIIOIH30BaHUS
MaTeMaTHYeCKOTO anmnapara,
e METOJIaMU CTaTUCTUYECKOW 00pabOTKU MH(OpMALIUK.

3. Kpartkoe cogep:xaHue JUCUMILTHHbBI

Pasnen 1. Teopus BeposiTHOcTel. Ciyyaiinble BeJIMYUHBI M UX 3aKOHBI pacnpe/ejeHusl.

[Ipeamer Teopum BeposiTHOcTe. CoydaitHbie coObITHsA. [IpOTHMBOMOIOKHBIE COOBITHS.
HezaBucumpbie coObiTusi. OTHOCHUTENbHAs YacToTa. Kiaccmdeckoe W T€OMETPHUYECKOEe OIpesesieHre
BEPOSITHOCTH. DJIEMEHTapHasi TEOpuUsl BeposITHOCTEH. MeToabl BBIUMCICHUS BEPOSTHOCTEH.
[IpoctpancTBo 3neMeHTapHbIX coObiTuil. Kiaccuueckoe omnpeneneHue BeposiTHOCTU. AnreOpa
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COOBITHI: TEOpeMBbl O BEPOATHOCTH CYMMBbI COOBITHI, NPOTHUBOIMOJOXKHBIX COOBITHM, CcyMMa
BEPOSITHOCTE! HECOBMECTHBIX COOBITHH, OOpa3yloUMX MOJHYIO TIpynny. AKCHOMaTHYeCKOe
onpezeneHue BeposSITHOCTH. CTaTHCTUYECKOE OIPE/IeICHUE BEPOSTHOCTU. YCIIOBHAs BEPOSTHOCTD.
TeopeMbl 0 BEpOSTHOCTU NMPOU3BEACHUSI 3aBUCUMBIX U HE3aBUCHUMBIX cOObITUH. [10JIHAs BEpOSITHOCTD.
[loBropHBIe HcnbITaHud. Popmyna beprymm. JlokanbHas W uMHTErpanbHas TeopeMbl Myaspa-
Jlamtaca. ®opmyna Ilyaccona.

[Tonsitne cimy4aiiHOM BenuuMHbI. J{UCKpEeTHBIE U HENpPEpPHIBHBIE CIIydalHblE BEIMYUHBI. 3aKOH
pacnpezeneHust caydaiiHoi BenuunHbl. DYHKIUS pacnpeneneHus, ee cBOMCTBa, rpaduk. IlnoTHOCTh
pacnpesiesieHuss HEeNpepbhIBHONW CilydallHON BeJNMYMHBI (IJIOTHOCTh BEpOSTHOCTH). Dopmyna [is
BEPOSATHOCTH IIOINAJAaHUsl HENPEPHIBHOM CIIy4allHOW BEJIMYMHBI B JaHHBIM WMHTEPBaJ, BBIPAKCHHBIN
yepe3 IUIOTHOCTh BEPOSITHOCTH, F€OMETpUUecKUil cMbica (opmyibl. buHoMuansHoe pacnpeneneHue,
pacupenenenne  IlyaccoHa, paBHOMEpHOE  pacHpeleleHUue, HOPMAJIbHOE  PACIPEICIICHHUE,
9KCIIOHEHIIMAIIBHOE PacpeieiCHuE.

Paszpen 2. MaremaTnuyeckasi CTATHCTHKA.

[Ipenmer MaremaTuueckod cTaTUCTHKU. OCHOBHBIE 3aJaud MAaTE€MaTH4YE€CKOW CTAaTUCTHKHU.
Bri6opounsiit Meron. Craructudeckoe omucaHue. BpiObopku. ['mcTtorpaMmMa W TMOJHMIOH YacToT.
Cratuctuueckas (dMmnupudeckas) (yHKIUS pacnpezeneHusi. BbpiOOpouHble XapakTEepUCTUKU M UX
pacnpenenenusi. CocrositenbHble, 3pPEKTUBHbIE CMEIICHHbIE U HECMEILEHHbIE OLEHKU MapaMeTpoB.
CraTucTrueckoe cpefHee, CTaTUCTUYECKas TUCIEPCUs U CTaTUCTUYECKOE CpeHEe KBAJIpaTUYHOE KaK
TOYEYHBIE OLIEHKU HEU3BECTHBIX: MAaTEMAaTHYECKOIO OKHUJIaHHUs, TUCIIEPCUH, CPETHETO KBaJAPATUYHOTO
OTKJIOHEHMS. JlOBEpUTEIbHBIE MHTEPBAJIBI W HWHTEPBAJIbHbIE OLCHKU. JlOBEpUTEIBHBIE OLIEHKU
HEU3BECTHOM BEpPOSTHOCTU MO Oo0JbIIMM BbIOOpPKaM. JloBepurenbHas OLEHKa MaTeMaTUYEeCKOTro
OKMJIaHWsSI TPU HEHW3BECTHOM aucnepcuu. JloBepuTenbHas OLEHKA CPEOHEr0 KBAJApPaTHUYHOTO
oTKJIOHEHUs. TouHbIe BBIOOpOuUHBIE pacmpenenceHus: CrprogeHTa (t- pacmnpenenenue), duriepa-
Cuenexopa (F-pacnpenenenue), [lupcona (y-pacnpenenenue). [IpoBepka CTaTHCTUUECKHX THUIIOTE3.
MaremaTtrueckrue MeTOo/1bl MPOBEPKH CTATUCTUUYECKHUX TUIIOTE3. DIEMEHTHI TEOPUH KOPPEISALUU.

4. O0beM yueOHOH THCHUIINHBI

Beero CemecTtp
Bun yuebnoit paboTsl 4
3E | Axan. 4. | 3E | Akag. u.
O0mas Tpy10eMKOCTh 1M CHMILJIMHbI 3 108 3 108
KonrakTHasi padoTa — ayIuTOPHBIE 3aHATHS: 1,33 48 1,33 48
Jlexkun 0,44 16 0,44 16
[TpaxTuueckue 3anstus (113) 0,89 32 0,89 32
CamocrosiTeJibHas paboTa 1,67 60 1,67 60
KonrtakTHas camocrositenbHas paboTa 0,2 0,2
CaMOCTOATENBHOE H3YdEHUE Pa3IeIoB TUCIUILIMHEL | 1,67 59.8 1,67 59.8
Buja konTpoJs - 3auer + +
Bu uTOroBOro KOHTpOJIs: 3aver
Cemectp
B
Bun yuebnoit paboTsl cero 4
3E | Actp.u. | 3E | Actp. 4.
O01mas Tpya10eMKOCTh JUCUMIIJIMHbI 3 81 3 81
KonrakTHasi padoTa — ayIuTOPHBIE 3aHATHS: 1,33 36 1,33 36
Jlexinm 0,44 12 0,44 12
[TpaxTnueckue 3anstus (113) 0,89 24 0,89 24
CamocrosiTeJibHast paboTa 1,67 45 1,67 45
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KonrtakTHas camocrositenbHas paboTa 0,15 0,15
CamMocToaTenbHoe 1 HU B aucuuIumHbl | 1,67 1,67
aMOCTOSITEIbHOE U3yYEHHUE PA3IEIOB JUCIIUILT 44,85 44,85
Buja konTpoJs - 3auer + +
Bua nToroBoro KOHTpoOJIsi: 3auer

AHHOTAIUA K padoyeil mporpaMmme JMCHUILIMHBI

b1.0.23 «CounajbHO-NICUX0JOTHYeCKHE OCHOBBI Pa3BUTHS JIHNYHOCTI

1. Heas aucuuniuHbl — GOPMUPOBAHUE COLMAILHO OTBETCTBEHHOM JIMYHOCTH, CIIOCOOHON K
CaMOOPraHU3allUd U Pa3BUTHIO, YMEIOIIEH BbICTpAaMBaTh U PEAIM30BBIBATH CBOIO >KM3HEHHYIO
CTpaTeruio, ClOCOOHOW YIpPaBJIATh CBOMM BPEMEHEM B HOBBIX COLIMAJIBHBIX pEAIUiX, B YCIOBHSIX
HENpPEphIBHOIO  00pa30BaHUsA, YMEWOIIEH  OCYIIECTBISATh COLMAIbHOE  B3aUMOJCHCTBUE WU
peaJIn30BbIBATH CBOIO POJIb B KOMAH/IE.

2. B pe3yabTaTe H3y4eHUs] JUCHUILINHBI 00y4aIOIIUIiCA 10JIKEeH

O6naaath ciaenyOMUMI KOMIETEHIUSAMU U UHAUKATOPaMH UX JTOCTHKEHUS:

VK-3.1; VK-3.2; VK-3.3; VK-3.4; VK-3.5; VK-6.1; VK-6.2; VK-6.3; VK-9.1; VK-9.2; VK-9.3

3namo:

— CYIIHOCTb IpoOJieM OpraHu3alluyd U CaMOOpraHU3alui JUYHOCTH, €€ MOBEIEHUS B IPYIIE B
YCIIOBUSAX COBPEMEHHOTO 00IIECTBA U HETIPEPHIBHOTO 00pa30BaHNUS;
— METO/Ibl CaMOOPIaHU3alMK U Pa3BUTHUS IMYHOCTH, BHICTPAUBAHUS U peaIU3ali TPACKTOPUH
CaMOpa3BUTHsL, BbIPAOOTKM IEJENOoJaraHusl ¥ MOTHUBALMOHHBIX YCTaHOBOK, pa3BUTHUSA
KOMMYHHKATHUBHBIX CLIOCOOHOCTEN U MOBEACHUS B IPYIIIIE;
— 00IIYI0 KOHUENIMIO TEXHOJOTUN OpraHu3allui BPEMEHH U MOBbIIEHUS 3(()EKTUBHOCTH €ro
HCII0JIb30BaHHUS;
— METOJMKH HU3YYEHHUS COLMAIbHO-IICUXOJIOTUYECKUX SIBIEHUN B cdepe YIpaBleHUs H
CaMOYNpaBJI€HUs JTMUYHOCTH, TPYIIIIbI, OPraHu3alyu.

Ymemo:
— IUTAaHUPOBATh U PEIIaTh 337a4u JMYHOCTHOTO U MPOPECCUOHATBHOIO Pa3BUTHS;
—  aHaNU3UpOBaThb CBOM  BO3MOXHOCTM M  OTPAaHUYEHHUS, HCIOIb30BaTh  METOJbI
CaMO/IMarHOCTUKHU, CAMOIIO3HAHUS, CAMOPETYJISIIUN U CAMOBOCITUTAHMUS;
— YCTaHaBJIMBAaTh C KoJuleraMd (OJHOTPYNIIHUKAM{) OTHOIUEHUS, XapaKTepHU3YIOIHUecs
3¢ (HEeKTUBHBIM YPOBHEM OOIIEHNS,
— TBOPYECKH MPUMEHSATh B PEIICHUHM NPAKTHUYECKUX 3a/ad HHCTPYMEHThl TEXHOJIOTHUIl
OpraHu3alii BpEMEHU U MOBbIIIEHUS 3PPEKTUBHOCTH €0 UCIIOIb30BAHMSL.
Bnaoemuv:
— COLIMAJIbHBIMU U TICUXOJIOTHYECKUMU TEXHOJIOTUAMH CAMOOPraHU3aI[MKU U Pa3BUTHSI JINYHOCTH,
BBICTPAaWBAaHUS U PEATTU3aLUU TPAEKTOPUH CaMOPa3BUTHS;
— MHCTPYMEHTAMU ONTHUMM3ALMH HCIIOIb30BaHUS BPEMEHHU, HaBbIKaMH IJIAHUPOBAHUS JIMYHOTO
1 y4eOHOIr0 BpeMEHH, HaBbIKaMU caMO00pa30BaHus;
— TEOPeTMYECKMMM M TNPAKTMYECKUMU HaBbIKAMU MPEAYNPEXKACHUS U  pa3pelieHUs
BHYTPHJIMYHOCTHBIX U TPYIIIOBBIX KOH(QJIMKTOB;
— cnocobaMyM MOTHMBAallMM WIEHOB KOJUJIEKTUBA K JIMYHOCTHOMY M TPOQEeCcCCHOHATbHOMY
Pa3BUTHIO;
— CHOCOOHOCTSIMU K KOHCTPYKTUBHOMY OOIICHHIO B KOMaHJE, pe(IeKCUN CBOEro MOBEIEHUS U
JUAEPCKUMHU KaueCTBaMHU.
3 KpaTkoe coaep:kaHue JUCHUIIMHBI
Pazoen 1. Obwecmeso. nHosvie yciosus u ghakmopuvl pazeumus IW4HOCMU
1.CoBpeMeHHOE OOLIECTBO B YCIOBHSX INI0OATU3AUU U HHPOPMATH3ALUH.
2.CouManbpHbl€ MIPOLIECCHI
3.AHCTUTYTHI COUMAIA3ALNH JINYHOCTH
4 Vuctutyt obpazoBaHus
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5.CounanbHasi 3HaUUMOCTh POPECCUH.

6.«Most mpodeccusi B COBpEMEHHOM POCCUUCKOM OOIIIECTBE

Pazoen 2. Jluunocmo. Coyuanvuvie u ncuxonocuieckue mexnoio2uu Camoopeanu3ayuu u
camopaszeumusi

1.IIcuxonorus TMYHOCTH

2.Ctpareruu pa3BUTHs U CAMOPA3BUTHS JTUUYHOCTH

3.Camoopranu3zanus U camopeain3anus JMYHOCTH

4.JIn4HOCTB B CUCTEME HEIIPEPHIBHOIO 00pa30BaHuUs

5.lenenonaranve B JUYHOCTHOM M IpodeccuoHanbHoM paszButuu. [Ipaktukym «lloctpoenue

KapbepbI».

Pazoen 3. I'pynna. Coyuanvhvle u ncuxono2uueckue mexmoio2uu 2pynnoeo20 NOGEOeHUs U
Jauoepcmea
1. Komnekrtus u ero popmupoBanue. [Ipakrukym «lIcuxosiorust o0meHus»

Crunu pykoBojicTBa u uaepcrsa. [lpaktukym «KomannooOpasosanue. JlngepctBo»
[IpakTukym «YnpapiieHue KOHQIUKTHBIMUA CUTYallUsIMU B KOJJIEKTUBE»
[IpakTukym «MOTHBBI TUYHOCTHOTO POCTA»
ConuanbHO-IICUX0JIOTUYECKOE O0OeCHeuYeHne YIpaBiIeHUs KOJUIEKTUBOM. [IpakTukym
«HckyccTBO ynpaBisTh cOO0M»
OO611ee KOJIMYECTBO Pa3IeiioB 3.
4 O0beM yueOHOM TMCHUILTHHBI

Nk

O0beM IMCUMIINHBI
Bua yueOHo# padoThl
3E | Akaa. 4. | AcTp.u.

O01mas TpyA10eMKOCTb JUCHHUIJIMHbI 2 72 54
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,38 32,0 24
Jlexinm 0,44 16,0 12
[TpakTnueckue 3anstus (113) 0,44 16,0 12
CamocrosiTesibHasi paboTa 1,11 40 30
KonTakTHas camocrositenbHas padboTa IN7 0,2 0,15
CaMOCTOSTEIbHOE U3YUCHUE PA3ICIIOB TUCIUILUINHbL | 39,8 29,85
Bua konTpoJsn: 3auer

AHHOTAIUA K padoyeil mporpaMmme JMCHMUILIMHBI

b1.0.24 «KoajonaHass XUMH»

1. Heap aucuMmiauHbl — TpHOOpeTeHHe oO0yJaromuMucs ©0a30BbIX 3HAHUM B 00JaCTH
TEPMOJIMHAMUKH TIOBEPXHOCTHBIX SBJICHUH W CBOWCTB JMCIICPCHBIX CHUCTEM W IOJIYYCHHUE YMEHUU B
YaCTH MCIOJIb30BAHUS STUX 3HAHWUU TIPU HCCICIOBAHHMM, MPOCKTUPOBAHUU M CO3JAHUU PEATbHBIX
CHUCTEM, SIBIIIOIINXCS B OOJBIIMHCTBE CIIy4aceB JUCTIEPCHBIMH.

2. B pe3yabTaTe n3y4eHHsl JUCHUILIUHBI 00yYAIOMIMIACA 10JI2KEH:

Obnadams CIENyONMMA KOMIIETEHITUSAMA U UHIUKATOPaAMU UX TIOCTHKCHUS:

OIIK-1.1, OIIK-1.2, OIIK-4.2, OIIK-4.3.

3uamop:

- IpU3HAKHA 0OBHEKTOB KOJUIOUTHOM XUMHH M UX KIACCU(DUKAIUIO.

- OCHOBHBIC TIOHSATHSI W COOTHOIICHUS TEPMOJWHAMHUKH TIOBEPXHOCTHBIX  SIBJICHUU
(TepMoMHAMHUKA TIOBEPXHOCTHOTO CJIOS; aAre3Ws, CMayMBaHWE W PACTEKAHUE IKUIKOCTEH;
JTUCTIEPCHOCTh M TEPMOJMHAMHYECKHE CBOMCTBA TEJ; aICOpOIMs Ta30B W TapoOB, anacopOnus u3
pPacTBOpPOB).

- OCHOBHBIE TeOpUH (PU3NUECKON aCOPOITUH.

- OCHOBHBIC TIPEICTABICHUS O CTPOCHUU JBOWHOTO DJJICKTPUYECKOTO CJIOS; TPUPOILY
ANEKTPOKUHETUYECKOTO MOTEHIAIa; OCHOBHBIC AJICKTPOKUHETUYECKUE SIBJICHHUSL
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- ycinoBus mnpuMeHMMOCTH 3akoHa CTokca; 3akoH O#HmTetHAa — (CMOJTYyXOBCKOTO,
rUIcomMeTpudeckoe ypapHenue Jlarmaca.

- IPUPOAY CEIMMEHTALMOHHOW M arperaTUBHON YCTOMYMBOCTH; OCHOBHBIE CBOMCTBA PaCTBOPOB
[TAB kak nMOQMIbHBIX CHCTEM; OCHOBHbIE MoJiokeHus Teopuu JJIPO; npuuuHbl U 0COOEHHOCTH
OBICTPOM M MEJUIEHHOM KOarysiluu, KOHIEHTPALMOHHON 1 HEUTpaTn3alluOHHON KOAryJIsLUH.

- THUIOBl CTPYKTYp, BO3HHKAIOIIME B JUCHEPCHBIX CHUCTEMaxX, IPUYUHBI U YCIOBUS HX
o0pa3oBaHus; KJIacCU(PUKAINIO AUCTIEPCHBIX CUCTEM IO UX PEOJIOTMYECKUM CBOMCTBaM.

Ymemo:

- paccUMTHIBATh ITapaMeTPbl, KOTOPBIMU XAPAKTEPU3YIOT AUCIEPCHOCTb.

- TPOBOOUTH pacyeTbl C MCIOJB30BAHHEM OCHOBHBIX COOTHOLIEHHW TEPMOJAVNHAMHUKH
ITOBEPXHOCTHBIX SIBJICHUH.

- PACCUMTHIBATH OCHOBHBIE XapaKTEPUCTUKH MIOPUCTOMN CTPYKTYpPBL

- paccuuThIBaTh BEIUYMHY 3JEKTPOKMHETHMYECKOTO MOTEHLIHANIA MO JAHHBIM 3JIEKTPOOCMOCa U
anekTpodopesa.

- paccuuThIBaThb HHTErPAJIbHYI0 M JAU(PepeHlnanbHyl0 KpUBBIE PACHpPEeNICHUs YacTHI] IO
paszMepam.

- pacCUMTHIBATh U AHATU3UPOBATh NOTEHIMAIBbHBIE KPUBBIE TAPHOTO B3aUMOICUCTBUS YACTHLI,

- pacCUUTHIBATh U U3MEPATH BA3KOCTh JIUCIIEPCHBIX CUCTEM.

Bnaoemuv:

- NPEICTAaBICHUSAMH O POJIM NOBEPXHOCTHBIX SIBIICHHM M JUCIEPCHBIX CUCTEM B TEXHUKE H
IIPUPOJIE.

- METOJIaMH U3MEPEHUS TOBEPXHOCTHOTO HATSHKEHUS, KPA€BOIO yria.

- 3HAaHUSIMHU O METOJIaX U3MEpPEHUs aJcopOLUU U YAECTbHOMN TOBEPXHOCTH.

- 3HAaHUSAMU 00 YCIIOBMSIX IPUMEHUMOCTH ypaBHeHuUs [ esnbMroibiia — CMOIyXOBCKOIO;

- METOJIaMH OIIPENEIICHUS dJIEKTPOKNHETUYECKOTO ITOTEHIMAA.

- METOJIOM CEAMMEHTAMOHHOIO aHAJIN3a.

- METOJJaMH OIPEIEICHUsI KPUTUYECKOW KOHLIEHTPAllU MULEIJIO00pa30BaHus;

- METOJIaMH UCCIIEJOBAHUS KUHETUKN KOAryJIsLHH.

- METOJAMH U3MEPEHUS U aHAJIN3a KPUBBIX TCUCHMUSL

3 Kparkoe coaepxxanue TUCUUIIMHBI

Paznen 1. [lpeamer u npu3Haku 00bEKTOB KOJJIOUTHON XUMUHU

Komnouanas xumus - Hayka 0 MOBEPXHOCTHBIX SIBIIEHUSX U JUCIEPCHBIX cucTeMax. OCHOBHBIE
MIOBEPXHOCTHbIE SIBJICHUS: aare3uss M CMadyMBaHHE, KallWUIAPHOCTb, aJCOpPOIMs, JJIEKTpPUUYECKUE
SIBJICHUS HA TIOBEPXHOCTAX U Jp.

OcHOBHbIE MTPU3HAKU JTUCHEPCHBIX CUCTEM - F€TEPOr€HHOCTbh M JAUCIIEPCHOCTD; MOBEPXHOCTHAS
SHEPrusl; KOJINYECTBEHHbIE XapaKTePUCTUKHU aucnepcHocTu. Kinaccudukanus AucrnepcHbIX CUCTEM I10
arperaTHOMy COCTOSIHMIO JWCHepcHOW (¢da3pl W JaucrnepcuoHHOW  cpeapl.  Kiaccudukarus
CBOOOJHOMCIIEPCHBIX CUCTEM IO pa3MepaM YacTHUIl M IO B3aUMOJIEHCTBUIO MEX]Y JUCIEPCUOHHOM
cpenoil u aucnepcHoil (azoi. Posib MOBEPXHOCTHBIX SIBJIEHMM U JMCIIEPCHBIX CUCTEM B MPUPOJE,
MIPOMBIIIJIEHHOCTHU ¥, B YACTHOCTH, XUMUYECKON TEXHOJIOTHH.

Pasznen 2. TepMoamHaMuKa NOBEPXHOCTHBIX SIBJICHUN

OOmas _xapakTepuCTHKa IOBEPXHOCTHOW »sHepruu. I[loBepxHocTHast s3Heprus B 00LIEeM
ypaBHeHUU 1-ro W 2-ro Hayan TepMOAMHAMUKH. [IOBEpXHOCTHOE HATsSKEHHE KaK Mepa SHEpruu
'nb6ca wMexdazHoit mnoBepxHOCTH. [loBEpXHOCTHOE HATSKEHHE - XapaKTEPUCTHKA IPUPOJIBI
conpukacaromuxcs ¢a3z 1 ux B3zaumojieicTBusA. CBONMCTBAa MOBEPXHOCTEH JKUIKUX U TBEPAbIX TEIN.
VYpauenue ['mb0ca-I'enbmronbua Uis BHYTpEHHEH YIEIbHOM MOBEPXHOCTHOW SHEPruM (IOJHOMN
MIOBEPXHOCTHOM 3HEPIun). 3aBUCUMOCTh YHEPIeTUYECKUX MTapaMeTPOB MOBEPXHOCTU OT TEMIIEPATYPHI.
[Ipouecchl caMONPOM3BOIBHOIO YMEHbBILIEHUS TOBEPXHOCTHON SHEPTUH.

AncopbuMsi ¥ TOBEPXHOCTHOE HaTspkeHue. CBs3b BEIMYMHBI aJcopOIUM € TapaMeTpaMu
CHUCTEMBI: U30T€pMa, H30TIMKHA U U30cTepa aacoporuu. Meron n3obiTkoB [ 106ca. dyHIaMeHTATbHOE
agcopOunoHHoe ypaBHeHue [ub60ca. I'mG6coBckas aacopOuus. YacTHoe BbIpaKEHHE YpPaBHEHUS
I'n06ca. [1oBepXHOCTHO-aKTUBHBIE U TOBEPXHOCTHO-MHAKTHUBHBIE BEILIECTBA.
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Anresus, CMauyuBaHWE W PpacTEKaHWE KUAKOcTeH. Anresms u koresus. llpuponma cun
Mex(pazHoro B3ammojnencTBus. YpaBHenue Jlrorpe s paboTel aare3wu. CMadynBaHUE W KPaeBOU
yron. 3akoH IOura. Cs3p paboTbl anare3suu ¢ KpaeBbIM yriom (ypaBHeHue [lrompe-lOwnra).
Jlnopuibapie U nMOPOOHBIE MOBEPXHOCTU. MeTOoNbl ONpenesieHNs KpaeBbIX yIrioB. BuusHue
MOBEPXHOCTHO-akTUBHBIX BemiecTB (IIAB) nHa cmaumBanue. Pactexanue xuakocteil. Koapduiment
pactekanuss mo [apkuncy. Oddext Mapanronn. MexdazHoe HaATSHKEHHE HA TPAHUIE MEKITY
B3aMMHO-HACBIIEHHBIMU KUJKOCTAMU U TpaBwio AHTOHOBA. [IpakTuueckoe 3HayeHHE aJre3ud,
CMauMBaHMS U PACTEKaHMSI.

JlucnepcHOCTh M TepMOAMHAMUYECKHE cBoWcTBa Tei. [IpaBmio ¢a3 I'mG6ca u IuUCIEpCHOCTD.
BnusiHue KpuBU3HBI TIOBEpXHOCTM Ha BHYTpeHHee JaBiieHue T1en (ypaBHeHue Jlammaca).
[ToBepxHocTHass sHeprus u paBHOBecHble (opmbl Ten. [Ipunnun ['mO6ca-Kropu. 3axkon Bynbda.
Kanunnsipueie sBinenus (ypaBHeHue JKiopeHa), UX poJib B MPUPOJAE U TEXHOJIOTMH. MeToibl
ONpEJeNIeHUs TIOBEPXHOCTHOIO HATSHKEHMs. 3aBUCHUMOCTh TEPMOJUHAMUYECKONW PEaKIIMOHHOM
CIOCOOHOCTH OT JUCHEPCHOCTH. YpaBHeHue KenbBuHa. BiusHue nucrnepcHOCTH Ha pacTBOPUMOCTbD,
KOHCTaHTY PaBHOBECHSI XUMHUECKON peaklnu, TeMIepaTypy (ha30Boro nepexoaa.

[MonydyeHue nUCHEpPCHBIX CHUCTeM. MeETOoasl AWCIeprupoBaHus. YpaBHeHue Pebunmepa st
paboTel  aucneprupoBaHus. AnCOpOLUMOHHOE MOHWXKEHHE NpodyHocTH (3pdext Pebunaepa).
l'omorenHas u rereporeHHas KoHjeHcanus. MeractabunpbHoe cocrosiHue. OHeprus [106ca
o0pa3zoBaHusl 3apojbiilia HOBOW (ha3bl, KPUTHUECKHI paauyc 3apoibima. JIBe cramuu oOpa3oBaHuUs
HOBOM (ha3pl. CBs3p KHHETUKH OOpa3oBaHUs HOBOW (a3bl C TMEpechIeHHEeM. YTpaBlICHUE
JHUCIIEPCHOCThIO TPH TOMOT€HHON KoHJeHcauuu. [Ipumepsl MoiydeHUs AUCIEPCHBIX CUCTEM
MeToIaMu (PU3UIECKON U XUMHYECKOW KOH/ICHCAIIHH.

Paznen 3. AncopOuunoHHble paBHOBECUS

Knaccudukanuss mexanusmoB azacopOruu  (pusuueckas amcopOuus, Xemocopomuss u
noHooOMenHast agcopoumsi). [Ipupona agcopOunoHHbIX cuil. OCOOCHHOCTH COCTaBsOMUX cril Ban-
nep-Baanbca (OpHeHTaLMOHHBIX, MHAYKIHOHHBIX U TUCIEPCUOHHBIX) MPH acOpOLUu. YpaBHEHUE IS
MOTEHIMAJILHOW SHEPTUU B3aUMOJAECUCTBUSI aToMa (MOJIEKYJIbI) C TIOBEPXHOCTHIO TEJA.

Ancop6uus ra3oB ¥ 1apoB Ha OJHOPOJIHON MOBEpXHOCTU. 3aKkoH ['eHpu. YpaBHEHUE U30TEPMbI
MOHOMOJIEKYJISIpHOH ajicopOuuu Jlenrmiopa u ero ananus. OmnpeneneHre KOHCTAHT 3TOr0 YpaBHEHUS
(muueitHas dopma ypaBHeHus: Jlenrmiopa). YpaBHenue @DpeitHmauxa. Teopust MOJIUMOICKYIIPHON
aacopbmuu bpynayspa, Ommera, Tenmnepa (BOT), ypaBHeHue u30TepMbl aacopOIlMH, €ro aHalu3.
Jluneiinas dopma ypaBHenus bOT um pacuer ero xoHctanT. OmnpejaeneHue yAeTbHOW MOBEPXHOCTH
meroaoMm bOT.

Ancopbuusi ra3oB M IapoB Ha MNOPUCTBIX MaTepuanax. KoJndecTBEHHbIE XapaKTEpUCTUKU
MOPUCTBIX MaTepuainoB. [lopucTeie Tena KOPIMyCKyIIpHOM, KPUCTAJUIMYECKON U I'y0UaToil CTPYKTYpHI,
Meroabl ux mnoiydenus. Kiaccudukauusa nop no JlyOMHUHY U ee B3aUMOCBSI3b C TEOPHUSIMHU
azcopOoIuu.

Teopuss KanwusIpHOM KOHAEHCAMHU. KammuisspHO-KOHJIEHCAlMOHHBIM rucrepesuc. Pacder
UHTEerpaibHON U nuddepeHanibHoN KpUBBIX pacipeieieHns 00beMa op Mo pa3Mepam.

OcobGeHHOCTH aIcOpOIMK HA MHKPOTOPUCTHIX Marepuanax. [lorenuumanshas teopus [losstam.
ANCOpOLIMOHHBIM  MOTeHHMal.  XapaKTepucTuueckas KpuBas  ajncopOuuu. TemmeparypHas
MHBAPUAHTHOCTh U aQPUHHOCTH XapaKTEPUCTHUECKUX KpUBbIX. OO000IIEHHOE YpaBHEHHE TEOpPUU
JlyouHuHa 0OBEMHOTO 3aloJHEHHUS MHUKPOIOpP, YacTHBIE CIIydyad O3TOTO YpaBHEHUs (ypaBHEHHE
Hy6ununa-Panymkesuua). AncopOuus ra3oB U NapoB B XMMHUYECKON TEXHOJIOTHH.

AncopOuusi NOBEPXHOCTHO-aKTHBHBIX _BellecTB. BnusHue ctpoeHuss monekyn I[IAB Ha
MIOBEPXHOCTHYIO aKTUBHOCTb, IpaBwiio [ltokio-Tpay0e. 3aBUCHMMOCTh TOBEPXHOCTHOTO HATSKEHUS OT
cocTaBa pacTtBopa npu coOmogeHun 3akoHa ['eHpu u ypaBHeHus JleHrmiopa. YpaBHeHHE
[IumkoBckoro. YpaBHEHHUS! COCTOSIHHMSI T'a3000pa3HbIX MOBEPXHOCTHBIX (aJICOPOIMOHHBIX) IJIEHOK.
Turbel NMOBEpXHOCTHBIX IIEHOK M OINPEICICHHE HMX XapakTepuCTHK. Becbl JleHrmropa. ®aktopsl,
ONpEEINSAIONINE arperaTHOe COCTOSIHWE  aJCOPOLMOHHBIX IUIEHOK. OrnpeneneHue CTPOCHUS
a71copOLIMOHHOTO €105 U pa3mepoB MoJiekyn [TAB.

Paznen 4. DnexTpuyeckue SBACHNS Ha IOBEPXHOCTU
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JIBoiHoi anexrpudeckuit cinoit (IIC), mexanusmbl oopazoanus JJIC. CoOTHOMIEHUST MEXKITY
AJIEKTPUYECKUM  TOTEHIHAJIOM U TOBEPXHOCTHBIM HaTsbkeHueM (ypaBHeHus Jlunmmanxa).
DneKTpOKaNnWUISIpHbIE KpUBbIE U onpeiesnienrne napamerpos JIOC no 3TuM KpuBbIM.

O6mue npencrasienuss o teopusx crpoenus IC. Teopus I'ym — UYenmena. YpaBHeHue
[lyaccona-bonbumana mis quddysnoit yactu JI9C u ero pemenue. Tonmuna nuddysHoro cios u
BIIMSHUE Ha HEE pPa3IHYHbIX (akTopoB. JlBoWHOW snekTpudeckuil cioi mo Teopum IllTepHa,
nepesapsiaka mopepxHocTu. [Ipumepsr oopazoBanus JI2C. Mutiemisl U ©X CTpOCHHE.

Yetbipe BUIA AJIEKTPOKUHETHUECKUX SIBJICHUNH. DIEKTPOKMHETUYECKUN OTEHIIMA U BIUSHUE Ha
HEro pa3iuuHbIX (pakTopoB. YpaBHeHHE | enbmroinbua-CMOIyXOBCKOTO JUIsl CKOPOCTH MEpeHoca MpH
aNeKTpoocMoce U aekTpodopese. DPdeKThl, HE YIUTHIBAEMbIC 3THUM YypaBHEHHEM (ITOBEPXHOCTHAS
MIPOBOJMMOCTb, 3JIEKTPO(POPETUUECKOE TOPMOXKEHHE, pelakcalMOHHBIN 3dekT). IlpakTuueckoe
HCI0JIb30BAHUE AJIEKTPOKUHETHUECKUX SIBJICHUM.

Pasznen 5. Kunetnueckue CBOMCTBA JUCIEPCHBIX CUCTEM

OCHOBBI CEIMMEHTAIMOHHOTO aHaiu3a. CBs3b CKOPOCTU OCAXKICHHUS YaCTHUI[ C UX Pa3MEpPOM.
VYcnoBust cobmtonenust 3axkoHa Crokca. CeAMMEHTAlMOHHBIA aHANU3 MOJUIUCIIEPCHBIX CHCTEM.
KpuBas cenumenTtanuu. KpuBslie pacnpenieneHus 4acTull o pajnycaM. DKCIEePUMEHTaIbHbIE METO/IbI
B CEJUMEHTAIlMOHHOM aHaJIH3e.

MouekynsgpHo-KUHETHYECKass ~ Mpupoda  OpoyHOBCKOro  JBmkeHHs.  CBsf3b  MEXIYy
CPEIHEKBAaAPATUYHBIM CIABUIOM YacTUL M Ko3dduuuenrom auddy3un (3akoH DHHIITEHHA-
CMOJTyXOBCKOT0). DKCIEpUMEHTaIbHasl MpOBEpKa 3akoHa DiHIITEHHA-CMOIyXoBCcKkoTo. ClencTBus
13 TEOPUH OPOYHOBCKOTO JBUKEHUSI.

CenuMeHnTanmoHHO- A1 HY3UOHHOE paBHOBECHE, TUTICOMETPUYECKHUIA 3aKOH.
CenuMmeHTallMOHHAS YCTOMYMBOCTD AUCIIEPCHBIX CUCTEM.

Paznen 6. ArperarvBHas ycTOMYMBOCTD U KOAryJsliys JUCHEPCHBIX CUCTEM

OO1ue BOMPOCHl YCTOMYMBOCTU JUCHEpPCHBIX cucTteM. CeluMEHTAllMOHHAs M arperatuBHas
ycroiuuBocTH cucreM. JlnopuiabHble U 1HO(OOHBIE CHCTEMBI: CaMOIIPOU3BOJILHOE 00pa3oBaHUE
OJIHMX M HEOOXOIMMOCTh cTabunu3anuu apyrux. Kpurepuit nuodpuiasHOCTH cucteM no PeOunmepy-
lykumny.

JInodpunbubie nucnepcHsle cucteMbl. Kiaccudukanus u o61as xapakTepucTUKa MOBEPXHOCTHO-
AKTUBHBIX BEIECTB. TepMOIMHAMHKa M MEXaHHU3M Mulleuiooopasoanus. Ctpoenne mumenna [1AB.
Comobunuzanusa.  OcHoBHbIE  (DaKTOpBI,  BIAMSIONIME HAa  KPUTHYECKYI0  KOHLEHTPALUIO
munemioodpazoanus (KKM). Metoast onpenenenus KKM. [Ipumenenue ITAB.

JInodpoOueie aucnepcHble cucTeMbl. DakTOphl YCTONYMBOCTH JTUOPOOHBIX cucTeM. buicTpas u
MeuieHHas koarynsiuus. Kunetmka koarynsiuuu no CmoiryxoBckomy. OmpenenieHue CKOpOCTH U
BpEMEHH MOJOBUHHOM KOaryssiuu. 3aBUCUMOCTh YUCJIa YaCTULl PA3HOTO MOPsAKA OT BPEMEHHU.

OcHoBHble monoxeHust Teopuu Jepsruna, Jlanmay, ®@epses, Osepoeka (1JIDO).
PacknunuBaroniee JaBjieHUE U €ro COCTaBISIOLIME. DHEPrusi 3JIEKTPOCTATHUECKOTO OTTaIKUBAHUS
IpU B3aUMOJICHCTBUU clab03apsKeHHbIX MoBepxHocTed. Cuibl M sHeprusi nputTskeHus. OOiee
ypaBHEHHUE Il HHEPruu B3aUMOJEWUCTBUSA JUCHEPCHbIX yacTull. IloTeHuuanbHbIE KpHUBbHIE
B3aUMOJICHCTBUSL YacTHI] B MOHOCTAOMJIM3UPOBAHHBIX JUCIEPCHBIX cucTemMax. lloTeHuuanbHbIi
Oappep M €ro 3aBHUCHUMOCTh OT TOJUIMHBI aupdy3sHoro cinos. Koarymsiuus B mepBoM U BTOPOM
MuUHUMYMax. HelTpanu3zanuonHas W KOHIEHTpAIMOHHAs Koaryssnus. [lopor ObICTpoil Koarymsiuu.
[IpaBuno [lynsue-I'apam. 3akon  /Jlepsruna. CraOunu3anusi  JUCIEPCHBIX  CHUCTEM
BbICOKOMOJIEKYIsipHbIMU  coeuHeHusasMu (BMC) u [TAB. Meroabl OYMCTKH HPOMBIIITIEHHBIX U
OBITOBBIX CTOKOB, OCHOBaHHbI€ HAa W3MEHEHHMU arperaTUBHOM M CEIMMEHTAI[MOHHOMN YCTOMYMBOCTH
JUCIIEPCHBIX CHCTEM.

Pazpen 7. CrpykTypooOpa3oBaHHE€ U CTPYKTYPHO-MEXAHMYECKHE CBOWCTBA JIMCHEPCHBIX
CUCTEM

Tunel cTpykTyp, 00pa3yrolIMXCsi B arperaTMBHO-YCTOMYMBBIX M arperaTMBHO-HEYCTOMUYMBBIX
JHCIepCHBIX cucTemMax. JKUAKOKpHUCTaNINYECKOE COCTOSTHUE arperaTMBHO-YCTOWYUBBIX JMCIEPCHBIX
CHCTEM.

Bo3HukHOBEHHE 0OBEMHBIX CTPYKTYP B arperaTuBHO-HEYCTOMYMBBIX (JIMOPOOHBIX) AUCIIEPCHBIX
cucremax. BzaumMocBs3b Mex/1y BUJIOM MOTEHIMAILHOW KPUBOM B3aMMOJEHCTBUS YacTHll (110 TEOPUU
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JUI®O) u TUNOM BO3HHUKAKOIIUX CTPYKTYp. KoaryiasiuoHHO-THUKCOTPOIHbIE KW KOHJIEHCAI[MOHHO-
KpUCTAJUIM3allMOHHbIE  CTpyKTypbl.  Ilepexom  omnux  crpyktyp B gpyrue.  Teopus
CTpYKTYpooOpa3zoBanus ((PU3NKO-XUMUUYECKAst MEXaHUKA) KaK OCHOBA MOJTYYCHHUSI HOBBIX MaTEpUAJIOB.

Peonoruueckuii MeTos uccieqoBaHUs AUCTIEPCHBIX cucTeM. OCHOBHbBIE MOHSATHUS U UJICAJIbHbBIE
3aKOHBI peoJIoruu. MozenupoBaHue PpeOJOTMYeCKUX CBOMCTB Ten. Monens MakcBemia, MOJenb
KenpBuna-®oiirra, Mmoaens buarama.

Knaccupukanuss  TUCHEpCHBIX  CUCTEM IO  CTPYKTYpPHO-MEXaHHMYECKUM  CBOWMCTBAM.
HproTOHOBCKME M HEHBIOTOHOBCKHME JKMAKOCTH. IlceBroIiacTudecKne M IWIATAaHTHBIE JKUIKOCTH U
TBEpA00Opa3HbIe Tena. BA3KOCTh KUIKUX arperaTUBHO YCTOMUMBBIX JUCIIEPCHBIX CUCTEM. Y paBHEHUS
Onnmreitna, [taynunrepa, Mapka-Kyna-XayBunka. Peosiornueckue cBocTBa CTpyKTYpUPOBAHHBIX
KUAKOOOPa3HBIX U TBEPA00OPA3HBIX CUCTEM.

8. 3akmroueHue

HOBGpXHOCTHBIC SABJICHUSA W AOUCIICPCHBIC CUCTEMBI B XUMHUYECKON TEXHOJIOTHHU. KOJ’IJ’IOI/I}IHaH
XUMHS ¥ OXpaHa OKPYKAIOUIEH CPEIbI.

OO61Iee KOJIMYECTBO pa3/eios - 8.

4. O0beM yueOHOMH THCHMILTHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThl
3E Alflan' AcTp.u.

O01mas Tpy10eMKOCTh 1M CHHUILJIMHbI 5 180 135
KonTakTHasi paboTa — ayANTOPHbBIE 3aHATHUS: 1,79 | 64,4 48,3
Jlexuun 0,89 32 24
[TpaxTnueckue 3anstus (113) 0 0 0
Jlaboparopusie padots! (JIP) 0,89 32 24
CamocrosiTesbHasi padoTa 2,22 80 60
KonTakTHas camocTosTenpHas paboTa - -
CaMocCTOSTENBHOE N3YUYEHUE PA3/AeI0B JUCHUILINHBI (TIOATOTOBKA K 2,22 80 60
mabopaTopHbIM paboTam)
Bujx koHTpoJs:
IK3aMeH 1,0 36 27
KonTakTHas paboTa — mpoMeXyToO4Hasl aTTecTalus 1.0 0,4 0,3
[ToaroroBka Kk SK3aMeHY. ’ 35,6 26,7
By MTOroBOro KOHTPOJIs: JK3aMeH

AHHOTAIUA K padoyeil mporpaMmme JMCHMUILIMHBI

b1.0.25 «3aeKkTHBHBIC IUCUMILIMHBI 110 (PU3UYECKOH KYJIbTYype U CIIOPTY»

1 Heap aucuumiauHbl — GopMupoBaHue (HU3NYECKON KyIbTYpbl JHUYHOCTH U CHOCOOHOCTHU
HaIpaBJIEHHOTO HCIIOJIb30BaHMS Pa3HOOOPA3HBIX CPEACTB (PU3NUECKON KYIbTYpHI U CIIOPTa, TypU3Ma
JUISl COXPAaHEHMsI U YKPEIUICHUS 3JI0POBBS, MCUXO(PU3MUYECKOW MOATOTOBKM U CaMOIIOATOTOBKH K
Oynymei mpodecCuoHaIbHON NEeATeTLHOCTH, TOJYyYEeHHHW HaBBbIKA B OJHOM M3 BBIOPAHHBIX BHJIOB
CHOpTa.

2 B pe3yabTaTte u3y4eHus JUCHUNIMHBI 00YYAIOMIUICS 10JIKEH::

Obnadams CIEYIONUMA KOMIIETEHIIUSMA U MHIUKATOPaMHU UX TOCTH)KCHUS:
VK-7.1,7.2,7.3, 74

3namo:

- HAYYHO-TIPAKTUYECKUE OCHOBBI (PU3NUECKON KYJIBTYPHI M 3JJ0POBOTO 00pa3a KU3HH;
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- BIIMSHUE O3JIOPOBUTENIbHBIX CHCTEM (DU3MYECKOTO BOCIUTAHHUS Ha YKPEIUIEHHE 3J0pOBbS,

NpoQUIAKTUKY NMPO(GECCHOHATIBHBIX 3a00JI€BaHUI U BPEIHBIX PUBBIUEK;

- c110COOBI KOHTPOJIS M OLIEHKU (PU3UYECKOTO Pa3BUTHS U (PU3NUECKON MOATOTOBICHHOCTH;

- IpaBWJIa M CHOCOObI IUJIAHUPOBAHUS WHIUBUAYAIbHBIX 3aHATUN pa3IUYHON IIeJIEeBOM

HaIPaBJIEHHOCTH;

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

Ymemo:
- TOJAEpPKHUBaTh JOJDKHBIM ypOBEHb (DM3MUECKON MOJArOTOBIEHHOCTH [UIsl oOOecrneueHus
MTOJTHOLIEHHOM COIMAIBbHOM M MPO(eCCHOHATBHON e TEIbHOCTH;
- HUCHOJB30BaTh  OCHOBBI  (U3MYECKOW  KyJIbTYphl  JJs  OCO3HAaHHOro  BbIOOpa
3/10pOBbeCcOEpErarouX TEXHOJOTUH C YY4EeTOM BHEUIHMX M BHYTPEHHHMX YCJIOBHUH peanus3aiuu
poheCcCHOHAIBHOM JIEATETLHOCTH;
- CaMOCTOSITEIbHO 3aHUMAThCA (PU3MUECKOM KyJIbTYpPOU U CIIOPTOM;
- OCYUIECTBJIAITH CaMOKOHTPOJIb 332 COCTOSHUEM CBOEr0 OpraHusMa M coOJrofaTh IpaBuia
TUTHEHbl U TEXHUKH 0€3011aCHOCTH;
- BBIIOJHATh HHAUBUAYAIbHO TMOJOOpaHHbIE KOMIUIEKCHl IO (QU3MYECKOW KYyIbType U
Pa3IMYHbBIM BUAM CIIOPTa;
- OCYIIECTBJISATh TBOPYECKOE COTPYAHUUYECTBO B KOJUIEKTUBHBIX (pOpMax 3aHATUN (PU3NUECKOH
KYJIbTYpOH U CIIOPTOM;
- BBIMIOJIHATH [IPUEMBI 3aLIUTHI 1 CAMOOOOPOHBI, CTPAXOBKH M CAMOCTPAXOBKH.
Bnaoemuv:
- CpeACTBaMM U METOJIaMU YKPEIUIEHUSI 30POBbsI, (PU3MUECKOT0 CaMOCOBEPILIEHCTBOBAHUS;
- JIOJDKHBIM YpOBHEM (DU3UYECKOW TOArOTOBIEHHOCTH, I OOCCIEUYECHHsS TOJHOIEHHOMN
COLIMANIBHON U PO(eCcCUOHATIBHOM e TEIbHOCTH;
- TEXHUYECKUMH U TAKTUYECKMMU HaBbIKaMH B OJJHOM U3 BUJIOB CIIOPTA;
- HCIOJIb30BaTh IPHOOPETEHHbIE 3HAHMS W YMEHUS B NPAKTHUECKONW JAESATEIbHOCTH U
ITOBCETHEBHOW KNU3HU
3 Kparkoe coaepxxanue TUCUUILIMHBI
Pazoen 1. OCHOBBI NOCTPOEHHUS O3J0POBUTEIBHON TPEHUPOBKU. TEOpETHUYECKO-METOAUUECKUE
OCHOBBI (u3MYeCcKOi KyiabTypbl U cropra. CozmepikaTenbHble OCHOBBI 03/I0POBUTENILHON (U3NYECKON
KylbTypbl U crnopTa. OCHOBHbBIE HaIlpaBJIEHUS: 03/10POBUTEIbHO-PEKPEATUBHOE, 03I0POBUTEIBHO-
peadbuIuTallIOHHOE, CHOPTUBHO-PEAOMIUTALIMOHHOE, TUTHEHUYECKOE. [ToBbliienue
(YHKIIMOHAJIBHOTO ~ COCTOSIHUMSA ~ OpraHnu3mMa U ¢u3nyeckol  moarotoBiaeHHOCTH.  CrocoObl
periameHTanuu Harpy3ku: Ou3KyiIbTypHO-03J0POBUTENbHBIE METOAUKU U cucTeMbl. OCHOBHBIE (ha3bl
037I0POBUTEILHON TpeHUPOBKU. OIlLlEHKa COCTOSHUS 310pOBbS M (PU3NYECKOW MOJATOTOBICHHOCTH
3aHMMAIOIIUXCS (pu3ndeckor KyapTypoil u cnoproM. dyukuunoHansHble npoodsl (HCC, AJl, XKEJI u
T.1.).

Paszoen 2. JIpuratenbHble BO3MOKHOCTH Y€JIOBEeKa — BocnuTanue gusndeckux kauects. BOCK
I'TO. Meroauka opranu3anuu U npoBefeHus: BuaoB ucnbiTanuii ['TO. Cucrema B3aMMOICHCTBUS B
chepe Qusnuueckoir KynbTypsl U crnopra. Bocnurtanwe Qu3nyeckux KadecTB, OOyJarOUIUXCs
(OTHenbHbIE KAUECTBEHHBIE CTOPOHBI ABUTAaTEIbHBIX BO3MOXKHOCTEH YEIOBEKA).

Pazoden 3. Meroauka opraHu3alMd U [POBEICHHUS CIHOPTUBHBIX COPEBHOBAHUU H
(GU3KYIbTYPHO-MACCOBBIX ~ MepomnpuaTUd.  XapaKTepUCTHKAa  CIIOPTUBHBIX  COPEBHOBAHUN U
(GU3KYyIbTYpHO-MACCOBBIX ~ Mepornpusituii.  CHOpTUBHBIE  COPEBHOBaHHS, IMPOBOJAMMBIE IO
oOUIenpuHATHIM ~IpaBwiaM. EnuHbIi  KaleHZapHbIM IU1aH  (QU3KYJIBTYPHBIX U CIIOPTUBHBIX
MeponpusaTuil). OpraHuszainysi CHOPTUBHBIX Meponpustuil. Onumnuiickas xaptus. DenepajibHble
(cmeumanbpHble, HaIMOHAIbHBIE) 3aKoHbI crnopre. Kiaccudukamnus CHOPTUBHBIX COPEBHOBAHUM.
HpascTtBennsie oTHOmeHus B cnopre. Fair Play («HecTtHast urpa») — kak OCHOBa 3TUYHOTO ITOBEICHMUS
B cnopre. Konekc cnoptuBHOi sTuku. [Ipodunaktuka HapymeHuit crnoptuBHOM 3Tuku. BAJIA.
Konexc BAIIA. MexayHapo/Hasi KOHBEHIIUS 0 60pbO€e ¢ AOMHUHIOM B CHIOPTE.

4 O0beM yueOHOM M CHUIINHBI
| Buj yue6HOM paboThl | B akazewm. | Cemectp |
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yacax 1 2 3 4
OO6mast TpyA0€MKOCTh AUCIUIUIMHBI TT0 YICOHOMY TIJIaHy 328 56 92 90 90
KonrakTHasi padoTa — ayIMTOPHBIE 3aHATHUSA 192 32 64 64 32
[IpaxTuueckue 3anstus (113) 192 32 64 64 32
CamocrositeabHas padora (CP) 136 24 28 26 58
KonrtakTHas camocrositenbHas paboTa 0,8 0,2 0,2 0,2 0,2

CamMocTosATenpHOE U3YUYECHUE PA3IeTI0OB JUCITUTIIIHBI 135,2 23,8 | 27,8 | 25,8 | 57,8
Bujx uTOroBOro KOHTPOJIs: 3auer 3ayeT | 3a4er | 3a4eT | 3aueT
3a4eT / IK3aMeH
Cemectp
Bun yaeOHO# paboThI B actp. I II 11 v
qyacax

OO6mast TpyA0€MKOCTh AUCIUIUIMHBI TI0 Y4eOHOMY Tany | 246 42 69 67,5 | 67,5

KonrakTHasi padoTa — ayIMTOPHBIE 3aHATHUS 144 24 48 48 24

[IpaxTuueckue 3anstus (113) 144 24 48 48 24
CamocrositeabHas padora (CP) 102 18 21 19,5 | 43,5
KonrtakTHas camocTosiTenpHas pabota 0,6 0,15 | 0,15 | 0,15 | 0,15
CamMocTosATeTpHOE N3YUCHUE PA3/ICTIOB JUCITUTIIIHBI 1014 | 17,85 20,85 | 19,35 | 43,35
Bujx uTOroBOro KOHTPOJIs: 3ayeT | 3aueT | 3aueT | 3ayeT | 3auer

3a4eT / IK3aMeH

5.2 IncuunjauHbl 4acTu, GopMHpyeMoii y4aCTHUKAMHU 00pa3oBaTe/ibHbIX OTHOLIEHUIT
(o0s13aTe/IbHbIC BADHATHBHBIC JIUCHHUIIHHBI)

AHHOTAIHUA K padoyeil mporpaMmme JMCHMUILIMHBI

b1.B.01 «JlabopaTopHble padoThHI 10 OPraHUYECKOl XUMUMN»

1 Heap AUCHUNJIMHBI — NPUOOpPETEHHE CTYACHTAMHU OCHOBHBIX 3HAHUW W HABBIKOB IS

OCYIICCTBJICHUA CUHTC3a OPraHNYCCKUX BCIICCTB.

2 B pe3yJsbrare U3y4eHHs] AMCHUIIMHBI 00YYAKOIIMIACS J0JI5KEeH:
Obnadams CIETYIONUMA KOMIIETCHIMAMA U UHIAUKATOpaMu ux Aoctwkenus: [IK-2.1; [1K-2.2;

TIK-2.3; IIK-3.2
3namo:

e TEXHUKY O€30MaCHOCTH B JIAOOPATOPUH OPraHNYECKONW XUMHUH;
e IPUHIIMITBI 6E€3011aCHOTO OOpaIEeHUS C OPraHUYECKUMH COEIMHEHUSIMU;

e METO/IBI ¥ BUJIBI XpoMaTorpaduu JIsl OTPESICHHS COCTaBa PEaKIIMOHHON CMECH;
e TEOPETHUYECKUE OCHOBBI CIOCOOOB BBIJCICHHS, OYUCTKH W HJCHTU(DHKAIIUA OPraHMYECKUX

BCIIECTB;

® OKCIICPUMCHTAJIBHBIC MCTOJbI IIPOBCACHUA OPraHu4CCKUX peaKum‘/'I,

Pa3INYHBIM MEXaHHU3MaM;

MMPOTCKAIOMUX I10

e OCHOBHbIE 00IIIM€ METOIMKH B3aUMHOU TpaHC(opMaluK KJIaCCOB OPraHUYECKUX COETUHEHUN.

Ymems:
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e IPUMEHATh TEOPETUYECKHWE 3HAHUS W OKCIEPUMEHTAJIbHBIE METOAbl  MCCIEIOBAHHS
OpPraHUYeCcKON XMMHH IIPU PEIICHUN PO(ECCHOHATBHBIX 3a/ay;

e chopmynupoBaTh podIeMy U 000CHOBATH BHIOOP MPUOOPOB M IKCIIEPUMEHTATHHBIX METOJIOB
WCCIICZIOBAaHUS, IOCTABUTH LIEJIH U 3374l M HAMETUTH IYTH UX JOCTH)KCHUS;

e CHHTE3MPOBAThH COEJAWHEHHUS 10 TPEITI0KEHHON METOTHKE;

e TIPOBECTH BBIJICICHUE W OYUCTKY CHHTE3UPOBAaHHBIX BEIIECTB HAa OCHOBE TEOPETHYECKUX
3HaHUM IO OPraHUYECKOW XUMUH;

e BBIOMPATH PAIOHAIBHBINA CIIOCO0 BBIJCIICHHS 1 OYMCTKA OPTraHUYECKOTO COCMHEHHS,

e TIPECTABIATh JIAaHHBIE JIAOOPATOPHOTO HCCIIEAOBAHUS B BHAE TPaMOTHO O(GOPMIICHHBIX
METO/IHK;

e IPOBOJUTHh AHAJU3 M KPUTHUYECKH OIICHWBATH IIOJIyYCHHBIE SKCIEPUMEHTAJIbHBIC JAaHHBIE,
000011aTh U J1e1aTh 000CHOBaHHbBIE BBIBO/IbI HA Oa3e MPOBEAEHHBIX ONBITOB;

e BbIOpaTh Cc10CcO0 MIACHTU(PUKALIMN OPTraHUYECKOTO COEIUHEHUS.

Bnaoemuv:

e KOMIUIEKCOM COBPEMEHHBIX 3KCIIEPUMEHTAILHBIX METO/IOB OPTaHMYECKOW XUMUH JUTSI PEIICHHS
KOHKPETHBIX HCCIIEIOBATEIbCKHX 3a/1a4;

e DKCIIEPUMEHTAIbHBIMHA METOAMHU TIPOBEICHUS OPraHUYECKIX CHHTE30B.

e OCHOBHBIMH METOJIAMH UJCHTU(UKAIIUN OPTaHUICCKUX COSTNHEHHHA

e ipueMamMu 00pabOTKH 1 BBIJCIICHHSI CHHTE3MPOBAHHBIX BEIIECTB;

3HAaHUSIMH OCHOBHBIX 3aKOHOB OPTaHWYECKOHW XHMHH JUISL COACPIKATEIBHOW HHTEPIPETAUU
MOJTyYEHHBIX 3KCIIEPUMEHTAIBHBIX PE3yIbTaTOB.

3 Kparkoe coaepxxanue TUCUUIIMHBI
Pazoen 1. «Ilpasuna u memoosl pabomul 6 1a60pamopuu OPeaHUYeCKOU XUMULY
1. IlpaBuna 6e3omacHoi paboThl B 1a00pPaTOpPUU OPraHUYECKON XUMUU

be3omnacHble npuemsl 1 paBuiia paboThl B JIaOOPATOPUN OPraHUYECKON XUMHUH.

2. MeTo b1 paboThI B 1a00paTOPUN OPraHUYECKON XUMHUU

O6mme metoapl paboThl B JabopaTtopuu oprannydeckor xumuu. HarpeBanme. OxiaxaeHwue.
[IepememuBanmue.

3. Jlaboparopnas nocyzna, o0opymoBaHue U mpuOOPsHI

[locyna, Hambonee wyacto mnpumeHsiemas B JaOoparopuu. IIpubopsl ans omnpeneneHus
Temmneparypsl miaBiaeHus. Becol. Tepmomerp. Potophsriil ncnapurens. Pedpakromerp.

Pazoen 2. «Memoowr uoenmuguxayuu, ouucmru u 8bl0eeHUs OP2AHUYECKUX COCOUHEHULL)

1.Xpomarorpadus

Nnentuduxanus opraHMYECKUX BELIECTB MOCPEICTBOM pA3JIMYHBIX BHUIOB XpoMmaTorpaduu
(TCX, xpomatorpadust Ha Oymare, noHooomeHHast xpomatorpadusi, BOXX). Ilpumenenune TCX s
UJCHTU(QUKAIMN OPraHUYECKUX COEAMHEHUH. AJCOpPOEHThl U AMIOEHTHI, Hcmnoib3yemble B TCX.
Bri6op asmtoenta. Obnapyxkenune BemiecTB. OOHapyxkenue BemiecTB. Koadduiment ynepxuBanus.
Koaddumument pacnpenenenus. Padora ¢ kanumuispamu.

2.MeTo1bl OUYUCTKY KUJIKUX BemecTB. [leperonka

DKcTpakuus, JUisl U3BJIeUYEHUs (BbIAEICHHUS) OPraHUYEeCKOro BEIIECTBA M3 BOJbI. DKCTpaKIus ¢
MOMOIIBIO JEIUTEIbHON BOpPOHKHU. BpICymmBaHMEe SKCTpAakTOB ocymuTeneM. l[leperonka. Bupsl
NeperoHku ((ppakiuMoHHA, BaKyyMHas, I€peroHKa ¢ TMapoM, Ipu aTMOc(epHOM JaBJICHHH).
BricymmBanue sxuakocteit. Ocymurenu. OnpeneneHue TEMIEpaTypbl KUIMEHUS W KO3 UIIMEHTA
npenomwsieHus. @pakinuoHHas neperoHka. Pabora ¢ ¢uibTpoBasiibHOM  Oymaroil. OTtronka
pacTBOpPHUTEISL.

3.Meto/1bl 0YUCTKH TBEPABIX BemecTs. [lepexkpucramm3zanys

Metonpl ouMCTKM TBepaAbIX BemiecTB. Bosronka (cybomumanus). Temmeparypa BO3TOHKH U
TeMIlepaTypa IUJIaBJi€HMs, BO3roHsoulerocs: BemectBa. [Ipubop mins Bosronku. Ilepeocaxnenue.
[lepexpucramnuzanus. Jtansl nepekpuctainzanuu. [londop pactBopurens. HaceiieHHbli pacTBop.
l'opsiuee ¢unbTpoBanue, BakyymHass GuiabTpauusd. OmnpeaeneHue TeMIepaTypbl IUIaBJIEHUS.
Temneparypa miaBjieHUs CMEIIaHHON TPOOBbI.
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Pazoen 3. «Cunmes opeanuueckux coeOunenuii»

3.1CunTe3bl

Ilenu u 3amaum SKCIIEPUMEHTAa B OpraHUYECKOM CHHTe3e. TeopeTnyeckue OCHOBBI IIpolecca.
Bri6op ycnoBuii peakmuu. Pacder cunTe3za. OOmue mpaBmiia MOATOTOBKM M MPOBEACHHS CHUHTE3A.
Texnuka 6e3onacuoctu. [Ipubop g nposenenust cuntesa. [Iposenenue onbita. KoHTposb 32 X0/10M
peakuuu. Boigenenue, ounctka W aHanu3 npoaykTa. CHHTE3bl BELIECTB pPa3iMYHBIX KJIaCCOB
opraHuyeckux coeauHeHuil. [IpoBenenue sKkcnepuMeHTaIbHBIX METOJI0B CCIIEA0BAHNS PEaKUil.

[IpoBenenue peakuuii, TPOTEKAOMMX 10 MEXaHU3MAaM:

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

- HYKJICOQMJIBHOTO IPUCOEINHEHUS — CUHTE3 CII0XKHBIX 3(pUpOB KapOOHOBBIX KHCIIOT, aMHUI0B
KapOOHOBBIX KUCJIOT, a30TCOAEP KAILUX AJIbJAETUIOB U KETOHOB;

- DJeKTPO(UIBLHOTO 3aMeIllleHUuss B apoOMaTHYECKOM psiiy — pPEaKIUH HUTPOBAHUA,
OpoMUpOBaHus, CyJIb(PUPOBAHUS;

- peakuuii TMa30TUPOBAHUS U A30COUETaAHUS;

- peakuuid OKHCIeHUsS (CHHTE3 areroHa, 1,4-0eH30XWHOHA, OCH30WHOW KHUCIOTHI) U
BOCCTaHOBJICHUSI.

4. O0beM yuyeOHOH TUCUMIIHHBI.

O0beM TUCUMIIIMHBI
Buja yueOHo# padoThbl

3E Alflan' AcTp.4.
O01mas Tpya10eMKOCTb JUCHMUILIJIMHbI 2 72 54
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA 0,89 32 24
Jlekuuu - - -
[TpaxTnueckue 3anstus (113) - -
Jlaboparopusie pabots! (JIP) 0,89 32 24
CamocrosiTeJibHas paboTa 1,11 40 30
KonTakTHas camocrositenbHas padboTa 0.2 0.15
(AmmK uz VII ons 3au / 3au4 c oy.) N7, ’ ’
CamMocTosATeNnbHOE N3YUCHUE PA3/ICTIOB JUCIUTLINHBI (U1u Opyeue 8uovl ’

. 39,8 29,85

camocmosamenbHou pabomoi)
Bua uTtoroBoro KOHTpoJIs: 3auér

AHHOTAIUA K padoyeil mporpaMmme JMCHMUILIMHBI

b1.B.02 «/lonoiHuTEIbHBIE TJIABBI (PU3HKID)

1. Heap AUCHUNJIMHBI — MPUOOPETEHHUE CTYJCHTAMH 3HAHUM IO OCHOBHBIM pa3jiesiaM (HU3UKH
Y YMEHHIO PUMEHATh UX B APYTHX €CTECTBEHHOHAYYHBIX TUCIUILJINHAX.

2. B pe3yabTaTe u3y4eHUus1 JUCHUILINHBI 00y4aIOLIUIACHA JOJI/KEH:

Obnadams CIeyONUMA KOMIIETSHITUSAMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

VK-1.1, VK-1.2, VK-1.3, [IK-1.1, IIK-1.3, IIK-2.1

3namo:

- (hu3nyUecKue OCHOBBI KBAaHTOBOW (PM3UKH; CMBICT (DYHIAMEHTAIbHBIX (U3NYECKUX 3aKOHOB,
MPUHIUIIOB U TOCTYJATOB; UX (OPMYIMPOBKH M TPAHHIBI MPHUMEHUMOCTH; CBS3b IIMPOKOTO KpyTa
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¢buznueckux SBJICHUM ¢ (QyHIaMEHTAIbHBIMU MPUHIMIIAMUA U 3aKOHAMU (DU3UKHU; OCHOBHBIE METO/IbI
pelIeHus 3a/1a4 10 ONUCAHUI0 (PU3HUECKUX SIBICHUM.

Ymemo:

- NPUMEHATh TEOPETUYECKUE 3HAHUS U DKCIEPUMEHTAIbHbIE METOJbl HCCIIECOBAHUS IPU
peleHny npodecCHOHANBHBIX 337a4; MIPOBOAUTH PAacYEThI, OCYLIECTBIISITh aHAJIU3 U Ha OCHOBE 3TOT0
nenaTth OOOCHOBaHHBIE BBIBOJbI; AHAJIM3UPOBATH PE3YJIbTAaThl HAOMIOJEHUI U JKCIIEPUMEHTOB C
MPUMEHEHHUEM OCHOBHBIX 3aKOHOB U TPUHIUIOB (QU3UKU; OIpPENeisITh XapakTep (GU3NYECKUX
MIPOLIECCOB TI0 KOMILIEKCY SKCIIEpUMEHTATIbHONM HHGOpMaluu IpU MOMOILIU TpadUKOB, TaOIUL U
YpaBHEHUM; MPEACTaBIATh 00pabOTaHHYIO SKCIIEPUMEHTAIBHYI0 U TEOPETHYECKYI0 HH(pOpMaluio B
YCTHOH M NUCbMEHHOW (opmMe, B TOM YUCIE C HCIOJIb30BAHHEM COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOTUH.

Bnaoemuv:

- HaBbIKaMH OOOCHOBaHHUSI CBOMX CY)KJIEHHUH U BbIOOpa METOJA HCCIIEJOBAHMS; CIoco0amMu
MIOMCKA M aHaJIn3a HayYHO-TEXHUYECKOM JINTEepaTyphl.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Paszoen 1. Jnemenmuol k6anmosou cmamucmuxu.

1.1. DneMeHTHI KBAaHTOBOM CTaTUCTUKHU. KBaHTOBas cucTemMa U3 OAMHAKOBBIX yacTull. [IpuHiumn
TOXJIECTBEHHOCTH OJMHAKOBBIX YacTull. CUMMETpUYHbIE U HECUMMETPUYHBIE BOJIHOBBIE (YHKLUH,
OTHCHIBAIOIIME COCTOSIHUSI TOK/IECTBEHHBIX MUKPOYACTHII.

1.2. bozonsl u ¢epmuonsl. Ilpunnun Ilaynu. KBaHTOBblE cTaTUCTHUYECKHE pACIpeAETICHUS
boze-Ditnmreitna u @epmu- Jlupaka. Beipok/1eHHBIN IEKTPOHHBIN a3 B KpUCTaLiax (METalIbl).

Pazoen 2. Memannwi, Ousnekmpuxu u noaynpo8oOHUKU ¢ MOYKU 3PEHUS 30HHOU Meopuu

2.1. Dmneprernueckue 30HBI: cTatuctuka Pepmu-/lupaka, sneprus Pepmu. DJIEKTPOH B
MEPUOANYECKOM ToJie KpucTauia: 3pQexkTuBHAs Macca dJIEKTPOHa.

Pa3zoen 3. Dnemenmor puzuxu meépooco mena.

3.1. ®usuka tBEpaOTO Tena (OTT): onpenenenue, CBsI3b ¢ APYrUMH TUCHUTIIIMHAMU, OOBEKTHI
U3Y4YeHHUs, Kpyr pemaemblx 3azad. CBs3p ¢  Kpucrawiorpapueil, KpUCTALIOGU3UKON U
KPUCTAJUIOXUMHEH.

3.2. KonaencupoBanHoe cocrosinue. lIlogxon k omucanuto TBEpAbIX Ten. Crpykrypa
KpucTtayioB. CummeTpus U GU3NYECKUE CBOMCTBA KPUCTAILIOB.

3.3. Tumbl KpUCTAIIIMYECKUX CTPYKTYp (oOmias xapakrtepuctuka). IlnoTHple ymakoBKu:
KyOuueckas W TeKcaroHajlbHas (Ha KayecTBEHHOM YypoBHe). IloHsTne 0 CcBepXmpoBOAMMOCTH
(KBaHTOBBIE ITPE/ICTABICHHS HA KAUECTBEHHOM YPOBHE).

4 O0beM y4eOHOIl AUCHMILUIMHBI — BCE BHUJIbI yuyeOHOU paloThl, 3.€. M 4achl JJIsi TaOIHIIbI
oepytcs u3 yaebnoro miana (YII) u PITI.

O0beM TUCUMIIIIMHBI
Bua yueOHo# padoThl Akan.

3E u. AcTtp.u4.
OO0uiasi TPy10€eMKOCTb AU CIUTIJINHBI 3 108 81
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA: 0,9 32 24
B TOM 4HcJjie B (popMe NMPAKTHYeCKOil MOAT0TOBKH
(npu nanuuuu) ) ) )
Jlexinm 0,4 16 12
B TOM 4ucIe B (popme NpaKTUYECKON NOATOTOBKHU (npu Haiuyuu) - - -
[TpakTueckue 3anstus (113) 0,4 16 12
B TOM 4ucJie B (popme NpaKTUUECKONW NOATOTOBKU (npu Haiuyuu) - - -
Jlaboparopusie pabotsi (JIP) - - -
B TOM 4ucIie B (popme NpaKTUUECKOW NOATOTOBKH (npu Haiuyuu) - - -
CamocrosiTesibHasi paboTa 1,1 40 30
KonTakTHas camocrositenbHas pabota 1,1 0,4 0,3
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(AmmK uz VII ons 3au / 3au c oy.)

CamMocTosATeNnbHOE N3YUYCHUE PA3/IeTIOB JUCIUTIINHBI (11U Opyeue 8uobvl 306 29 7

camocmosmenbHou pabomol) ’ ’

Bujx koHTpoJs:

Jk3aMeH (eciu npedycmompen YII) 1 36 27

KonrtakTHas paboTa — mpoMeXyTOYHAs aTTECTaIUs 0,4 0,3
1

[ToaroroBka K 3K3aMeHy. 35,6 26,7

Bua nTOroBoro KOHTpOJIsi: JK3aMeH

AHHOTAIHUA K padoyeil mporpaMmme JMCHUILIMHBI

b1.B.03 «AHaguTHYecKasg XUMHUA U GU3MKO-XHUMHYECKHE METOAbI AaHAJIHM3A IS
MaTepHuaI0BeAeHUS M TEXHOJIOTHN MATEPUAJIOB)

1. Heapr aucuumIMHbl — TpHOOpeTEeHHE OOYYAIONUMUCS 3HAHWK W  KOMIICTCHIIHH,
HEOOXOUMBIX ISl PEeIICHUSI KOHKPETHBIX 33/1a4 XUMHUECKOTO aHaIh3a.
2. B pe3yjabTaTe H3y4eHUs TUCUUILUIUHBI 00yYaIOIMIACH JOJI2KeH:
Obnadams CIEYIONUMA KOMIIETCHIIUSMA U HHIUKATOPaMHU UX TOCTH)KCHUSI:
VYK-1.1; YK-1.2; VK-1.3; TIK-2.1; [1K-2.2; TIK-2.3
3namo:
e OCHOBHBIC TOHSTHS, TEPMHUHBI, METOJBI M TPUEMBbl KAuY€CTBEHHOTO M KOJMYECTBEHHOTO
XMMHUYECKOTO aHaJIM3a;
e TEOPETHUYECKUE OCHOBBI (DU3UKO-XUMHUECKIX METOJIOB aHAJIH3a;
e IPUHIIUAIIBI Pa0OTHl OCHOBHBIX MPUOOPOB, UCIMOJB3YEMBIX NJISi TTPOBEACHHS KA4ECTBEHHOTO M
KOJIMYECTBEHHOT'O aHalN3a;
Ymemo:
e IPUMEHSTH MPUOOPETECHHBIC MPAKTUUCCKHNE HABBIKK B MPO()ECCHOHATBHON NEATEILHOCTH IS
penieHus KOHKPETHBIX aHATMTUYECKHUX 3a/1a4;
e IPOBOAUTH 0OOCHOBaHHBINM BHIOOP METOJIa aHAJIM3a C YYETOM Iiesiell U 0COOEHHOCTEN JaHHOU
MPAaKTUYECKOM 3a/1a4u;
e IIPOBOJIUTH PACUETHI HA OCHOBE MTPOBEICHHBIX MCCIICIOBAHUI;
e IIPOBOJIUTHh METPOJIOTHYECKYIO OIIEHKY PE3yJIbTaTOB KOJWYECTBEHHOTO XUMUUYECKOTO aHAIN3a
Bnaoemuv:
e OCHOBaMHU METPOJIOTHYECKOM OIEHKH PE3yIbTaTOB KOJMYECTBEHHOTO XUMHUYECKOTO aHAIN3a;
e IIPUEMaMH UHTEPIIPETAIIUN PE3YIbTATOB aHAM3a Ha OCHOBE KBAJTMMETPHUECKUX OIICHOK;
e METOJIOJIOTHEH XUMHUUYECKUX U (PU3UKO-XMMHUIECKUX METOJ/IOB aHAIIN3a, ITUPOKO UCTIOTIB3YEMBIX
B COBPEMEHHO aHAJMTUYECKON IIPAKTUKE

3 Kparkoe coaepxanue TUCUUIIIMHBI

Paszoen 1. Unentudurkanusi HOHOB 3JIEMEHTOB B PacTBOpax

1.1 BBeneHue B COBPEMEHHYIO aHATMTHYECKYIO XUMHUIO.
Ananutryeckas XuMus Kak OCHOBAa METOJIOB M3YUEHHUS U KOHTPOJISI XUMUYECKOIO COCTaBa BEIIECTB B
MaTepHUaJIbHOM IPOU3BOJICTBE, HAYUHBIX HCCIEOBAHUSIX, B KOHTPOJIE 0OBEKTOB OKPYXAIOUIEH Cpebl.
Bunel ananusza. DneMeHTHbBIN, MOJIEKYISPHBIN, (a30BbI U M30TONHBIN aHanu3. KoaumuecTBeHHBIN 1
KAueCTBEHHbIM aHAIU3 OpPraHMYEeCKUX M HEOPraHMYeCKUX BeIIeCTB. XHUMHYECKHE, (UIUKO-
XMUMHMUYECKHE METOJbl aHajJu3a, MX B3aUMOCBS3b, COOTHOILEHHWE M MPUMEHEHHE. AHAIUTUYECKHUM
CUTHAJI KaK HOCHUTEIh KAYECTBEHHOW M KOJWUYECTBEHHOM wuH(opManuu o0 oOBEKTe aHaau3a.
[locTaHoBKa aHANIWTUYECKOW 3ahayd. AJITOPUTM NPOBEICHHUS aHaiu3a: OTOOp cpenHed mpoOsl,
MOATOTOBKA MPOOBI K aHAIM3Y, U3MEPEHUE aHAIMTUYECKOIO CUTHAja ¥ €ro METPOJIOTUYECKas OlIeHKa,
pacuer pe3yslbTaTOB aHajdu3a U HMX uHTeprnperauus. I[lpumepbl pelieHus 3ahad aHATUTHUYECKOTO
KOHTpPOJISl B XMMHYECKON TEXHOJIOTHH, B aHaJIM3€ OOBEKTOB OKpyxarwulel cpeasl u jp. [lonsrtus o
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COBPEMEHHBIX METOJax D3JEMEHTHOIO  aHaju3a: aTOMHO-DMHCCHOHHBIM  aHaliu3, AaTOMHO-
a0COpOITMOHHBIN aHANIN3, PEHTI€HO(IYOPECIICHTHBIN aHAJN3.

1.2 Crenuduka 3a1a4 aHATUTUYECKON XUMHUHU.

OcHoBHBIE TepMHUHBI aHanUTH4YecKoW xumuu. OOHapyxenue. OmpeneneHue. AHaIuU3.
AHanuTHYeCKuE XHMHMYECKHE pEaKIMM KaK OCHOBA XHMMHMUYECKOro ananusa. KauecTBeHHblE U
KOJIMYECTBEHHBbIE AHATUTHYECKHE XUMHUYECKHE peakuuu. TpeOoBaHUs, NpEAbSBISIEMblE K HUM.
Creuu¢urka aHAIUTUYECKUX peakUWd, HCIHOJIb3YyeMbIX B aHanu3e. AHanuthyeckas Qopma u
aHAJIUTUYECKUE MPU3HAKU. AHAJIUTHUYECKUE PEAKIUU M aHaduTHueckue 3¢ ¢exThl. XapaKTepUuCTUKU
AQHAINTUYECKUX pEaKUUi: YyBCTBUTEIBHOCTb, H30MPATENbHOCTh (CENIEKTUBHOCTh). ['pynmnossie,
oOuiue, yacTHbIE, XapakTepHble U crenupuyeckue peakuuu. [1ytu moBblieHus n30UpaTeNbHOCTU U
YYBCTBUTEIbHOCTH aHAIMTUYECKUX PEAKIIHUIL.

1.3 Xumuueckue paBHOBECHS! B TOMOTE€HHBIX U F€TEPOT€HHBIX CUCTEMAX, IPUMEHSEMBIX B
AHAIIMTUYECKON XUMHH.

OcHOBHBIE THUIIBI peakUuui, NPUMEHSIEMbIX B AaHAIUTHYECKOW XUMHHM (OCaXKJEHUS,
KHCJIOTHOOCHOBHBIE, KOMIUIEKCOOOpa30BaHUs, OKHUCIEHUA-BOCCTaHOBNIEHUs). COCTOSSHUE HOHOB
3JIEMEHTOB B pacTBopax. KoHCTaHThI paBHOBECHs AaHAIUTUYECKHX DPEAKIMM: TepMOJWHAMUYECKHE,
KOHLIEHTpAllMOHHbIE,  yciOBHbIe.  DakTOpbl,  BIMSIOIMIME HAa  XUMUYECKOE  pPaBHOBECHE
(koMmrmekcooOpazoBaHue, OOpa30BaHHE MAJOPACTBOPUMBIX COCIUHEHUN, HW3MEHEHUE CTeIleHU
OKHUCJICHHS OIPENeIsieMOro MOHA, BIUSHUE MPHUPOJAbI PACTBOPHUTENS, HOHHOM CHJIbI, TEMIEPATYpHI,
cOCTaBa pacTBOPA).

PaBHOBecHs B aHAIUTUYECKU BAXKHBIX MPOTOJIUTUYECKUX cUCTeMaX. KOHCTaHThI KUCIOTHOCTU
U OCHOBHOCTU. YpaBHEHHUs MarepuanbHOoro OanaHca. Beruncienne pH pacTBOpoB KHUCIOT U
OCHOBAHUM pa3IMYHOM CHIIBI, CMECe KUCIOT U OCHOBaHMH. BydepHble pacTBOpHI, HCIOIb3yEMbIE B
XUMUYECKOM aHaJIM3e: MX COCTaB, CBoWcTBa (OydepHas eMKocTh, 00macTh OydepupoBaHus), pacder
pH, nmpumeHeHne B aHATMTUYECKON XUMUMU.

AHanuTHYecKue peakluu KOMIUIEKCOOOpa30BaHMs, OCAXKJIEHHUS, OKUCICHUSI-BOCCTAHOBIICHUSI.
OOuue, cCTyneHuaTble W YCJIOBHBIE KOHCTAHTbl YCTOMYMBOCTM KOMIUIEKCHBIX COEIUHEHHH.
Hcnonb3oBaHue peaknuil KOMILIEKCOOOpa3oBaHMsI B AaHAJUTHUECKOM XuMUU (OOHapyKeHue u
KOJIMYECTBEHHOE  ONpEeJesieHne, MackupoBaHue). lcrosib30BaHME  peakUMil  OCaXKJEHUs B
aHaIMTUYeCKUX 1ensXx. KoHcTaHTa paBHOBeCHS peakUMi OCaKIEHUS-pacTBOpEHUs; (akTopsl,
BIIUSIIOLME HA PAaCTBOPUMOCTh OCaAKOB. Pacder ycioBuil OCaXJEHUS U PACTBOPEHMS] OCAKOB.
OKHCAUTENBbHO-BOCCTAHOBUTENbHbIE paBHOBecUs. CTaHIapTHBIM UM peajbHbIH  OKHUCIUTENbHO-
BOCCTaHOBUTEJIbHbIE TOTEHLIUABI.

Xumudeckue W (PU3NKO-XUMUUYECKHe crocoObl ompeneneHuss pH pactBopoB. PaBHOBecus
AHAIMTUYECKUX pEaKIUil KomIuiekcooOpa3oBaHUs U yrpaBieHue UMU. DakTopsl, BIMAIOIINE Ha
HaIpaBJIEHUE OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIX peakuuil. KoHcTaHTa paBHOBecHsS M €€ XUMHUKO-
aHaJiuTU4YecKoe 3HaueHue. Pacuet ko3ppuiirieHToB NOOOUHBIX PEAKIIHIA.

1.4. KauecTBeHHblE U KOJUYECTBEHHbIE AHAIUTUYECKUE PEAKIUU C OPraHuYeCKUMHU
AHAJIMTUYECKUMU peareHTaMU B aHaJIN3€ HEOPraHMYECKUX BEIIECTB.

Oprannyeckue ananutuyeckue peareHtsl (OP). Knaccudukaums OP mo tumy peakuuit c
Heoprannueckumu noHamu. Komrmnekcoo6pasyromue OP u ctpoenne ux MoJieKkynl: (pyHKIHOHAIbHO-
aHAJIMTUYECKasl U aHAIUTUKO-aKTUBHAs rpynnbl. OCOOEHHOCTH M IpeuMyllecTBa ucnoiab3oBanus OP,
obnactu npuMeHeHus. JlonoMHUTENBHO: Teopus AelcTBUS KoMIuiekcooOpasyromux OP, yuetr nonHoro
cocrosHuss OP u wmeranna. I'unore3a aHanmoruii u mnpakTudyeckue BbIBOJbI u3 Hee. [Ipupona
XUMHUYECKOM CBs3M B Komiuiekcax OP ¢ voHamMu MeTalioB U €€ NpPOsBIEHHE B I[BETHOCTH
koMmIuiekcoB. Peaknuu OP ¢ xpomodopubiMu 3nemMeHTaMu. HTEHCUBHOCTh OKPACKH aHATUTHUYECKUX
¢bopM U UHTEHCHBHOCTh MoOIJIOIIEHUs. lcnonb3oBaHue peakuuii OpraHMYEeCKUX pEareHToB B
(hOTOMETPUUECKOM aHAIIU3E.

Paszoen 2. KonnuecTBEHHbI XUMUYECKUI aHAIIN3

2.1. IIpuHUMIIBI ¥ 3aa49X KOJIMYECTBEHHOIO aHAIN3A.

Knaccudukanuss MeTOIOB KOJMYECTBEHHOro aHaiu3a. TpebOoBaHMs, NpEeabsBIsSEMblE K
XMUMHUYECKUM pPEAKIHUSIM B KOJMYECTBEHHOM aHaju3e. OTalbl KOJUYECTBEHHOI'O OINpEesICHusl.
XapakTepucTuKa pe3yabTaToOB KOJIMYECTBEHHOTO XMMHUYECKOTO aHaiu3a. OmnpeneneHue coaepraHus
BEIIECTBA B pacTBOpe, pacueTHble GpopMyibl. CriocoObl MpeAcTaBIeHUs pe3ylbTaToOB aHaliu3a. TecTbl
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Ha BBISIBJICHHE CHUCTEMAaTHUYECKUX IOIPEHIHOCTEHl B pe3ylibTaTaX KOJUYECTBEHHOTO XHMUYECKOTO
ananu3a. [Ipo6ooT6op 1 MpoOOOATOTOBKA.

2.2. TutpumeTpudecKuil aHanu3. TUIbl peakiyii, HCIOJIb3YEMBIX B TATPUMETPHUH.

TpeOGoBanus, NpeabABIIEMbIE K HUM.

[Ipunnun tutpumerpuu. TuTpoBaHue M ero dTambl. ['paduueckoe u3zoOpakeHHE Mpolecca
TUTPOBAHMUSI — KpHUBBIE THUTpOBaHUS, uX BUAbl. CKAayoK HA KpUBOW THUTPOBAHHUS, TOYKA
skBuBasieHTHOCTH (T.D.) u koHeuHas touka tutpoBanus (K.T.T.). I[lepBuunble u BTOpUYHBIE
cranaaptbl. IlpueMbl TUTPUMETPUYECKOTO aHalu3a: MpsIMOE€ UM OOpaTHOE TUTPOBAHMUE, KOCBEHHbBIE
MeToabl. Tumbl peakuuii, HUCHOJIb3YEeMbIX B TUTPUMETPUYECKOM aHaiu3e; TpeOoBaHMs,
MPEIbSABISEMbIE K HUM.

JIOTIOMHUTENBHO: MHCTPYMEHTaIbHbIE MEeTOAbl UHAUKAIMK TO. IloTeHImoMeTpruueckoe TUTPOBAHUE.
Merton I'pana. JIpyrue crocoObl yCTaHOBIICHUSI KOHEUHOW TOUKH THTPOBAHUS.

2.3. Peaknuu HEUTpaM3alny B KOJJMYECTBEHHOM XHMHYECKOM aHAIU3E.

MeTo1bl KHCIIOTHO-OCHOBHOTO TUTpoBaHUA. CyIIHOCTh METO/ia KHCIOTHO-OCHOBHOT'O THTPOBAHMSL.
KpuBble KHCIIOTHO-OCHOBHOTO TUTPOBaHUSA. PacueT U MNOCTpPOEHHE TEOPETUUYECKUX KPHUBBIX
TUTPOBAHUSI CHIIbHBIX M CJIa0BIX OJHOOCHOBHBIX MHPOTOJUTOB. DaKTOPHI, BIUSAIOUIME HA BEIUYUHY
CKayKa Ha KPHUBBIX KHCIOTHO-OCHOBHOIO TUTpoBaHHA. CHoOcoObl yCTAaHOBJIEHMSI KOHEYHOH TOYKHU
TUTpoBaHUs. KHCIOTHO-OCHOBHBIE WHIUKATOpbl, MHTEpBal IEpexoJa OKpacKh HHIUKATOpa,
nokasarenb TuTpoBanus (pT). IlpaBuiio BbIOOpa MHAMKATOpA JUIsl KOHKPETHOTO Caydasi TUTPOBAHUS.
[IpakTHueckoe NpUMEHEHNE PEeaKIUil KUCIOTHO-OCHOBHOTO B3auMoeicTBHs. [loTeHimomerpruueckoe
TUTPOBAaHHE HA OCHOBE pEaKIMi KHCIOTHO-OCHOBHOTO  B3auMMoJeWcTBUS. VHIMKaToOpHBIE
MOTPEIIHOCTH U UX OIICHKA.

2.4. AHanuTHYyecKue peakIuu KOMIUIEKCOOOpa30BaHUS U OCAXKJIEHUS B KOJMYECTBEHHOM
XUMHYECKOM aHaJIM3E.

Hcnonb3oBaHue KOMIUIEKCOOOpa3oBaHMs B XUMUYECKOM aHanuse. Heopranuueckue u
opraHnyeckue Jmrasipl. KOMIUIEKCOHBI M HMX CBOMCTBA. YCIIOBHBIE KOHCTAHTBl YCTOMYMBOCTH
KOMIIJIEKCOHATOB M UX MPaKTU4YEeCKoe Ucojab30BaHue. O00CHOBaHUE BbIOOpA ONTUMANIBHBIX YCIOBUI
KOMILJIEKCOHOMETPUYECKOTO  TUTpoBaHUs. KpuBbIE  KOMIIJIEKCOHOMETPHUUYECKOTO  TUTPOBAHUS.
®daxTopsl, BIUSIOUIME HA BEIMYMHY CKauka Ha KpUBBIX TUTpoBaHMs. CriocoObl ycTaHoBieHus T.0. u
K.T.T. MeramioxpoMHble UHAUKATOPBI, IPUHLIUII UX JeHCTBUA. BbIOOp MHAKMKAaTOPA J11s1 KOHKPETHOTO
cllydasi TUTPOBaHHS. AHAIMTUYECKHE BO3MOKHOCTH METO/1a KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHMSL.
[IpuMeHeHrEe KOMIUIEKCOHOB B aHAJUTUYECKOM XHUMHH B KadeCTBE MACKUPYIOLUIUX AareHTOB.
[IpumeHeHre XUMHUYECKUX peakiuil KoMIJIeKcooOpa3oBaHus B (POTOMETPHUUECKOM aHAIU3E, B METOJIE
KOHJIYKTOMETPHUYECKOT0 TUTpOBaHUs. Peakiun ocakieHusI B KOJIMYECTBEHHOM XMMHUYECKOM aHaIM3e.
I'paBumerpudeckuit ananmu3. Teopermdeckoe o0O0OCHOBaHWME BBIOOpPA ONTUMAIBHBIX  YCIOBUMN
OCAKJCHUS KPUCTAIIMYECKUX U aMOp(HBIX 0cankoB. [IpuMeHeHre XUMUYECKUX PEAKINI OCaKICHUS
B METOJE MOTEHIMOMETPUUECKOTO TUTPOBaHUS, B MeToJie TypOuaumerpun. OcoOEHHOCTH peakuuil
KOMIUTIEKCOO0Opa3oBanus (xenaroodpazoBanus) HoHOB MeTalioB ¢ DJITA. OcanurensHoe TUTPOBAHUE.

2.5. AHanuTHYeCKUE PEAKIUH OKHCIEHHUS-BOCCTAHOBJIEHUS B KOJUYECTBEHHOM XHMHUYECKOM
aHaIu3e.

OKHCAUTENbHO-BOCCTAHOBUTENbHAS ~ PEAKIUs U OKHUCJIMTEIbHO-BOCCTAHOBUTEIbHBII
noTeHuuan. KoHCTaHTbI paBHOBECHS OKHMCIUTEIIbHO-BOCCTAHOBUTEIbHBIX peakiuil. Beibop Tutpanta
U ONTUMAJIbHBIX YCJIOBUM TUTpoBaHusA. KpuBble OKHCIUTEIbHO-BOCCTAHOBUTEILHOTO THUTPOBAHUS.
@akTOopsl, BIMAIOLIME HA BEIMYHMHY CKAuyKa HAa KPUBOM THUTpOBaHUA. MHIMKanus KOHEYHOW TOYKHU
TUTPOBAHMUSI ~ XUMHUYECKUMH U (QUBHKO-XMMHYECKMMHM  MeTojamu. llepmanranaromerpusi.
XapakTepucTuka MeETOJa. YCJIOBUS IPOBENCHHS IEPMAHTaHATOMETPUYECKUX  OIPEICIICHUMN.
BemecTtBa, omnpexaensiemMble IepMaHraHATOMETPUYECKUM METOAOM. JIOCTOMHCTBA W  HEAOCTaTKU
Merona. Monmomerpusi. XapakTepucTHKa METOAA, YCIOBUS MPOBEACHHUS HOJOMETPUYECKOTO
omnpejeneHuss BemecTB. JOCTOMHCTBA M HEAOCTaTKM Merojaa. llpuMeHeHue peakuuil OKHCIEHUS-
BOCCTAHOBJICHUS B METO/I€ MMOTEHIIHOMETPHUUECKOTO TUTPOBAHUSI.

2.6. MonooOmeHnHas xpomarorpadus B KOJIMUYECTBEHHOM XMMHUYECKOM aHAJIM3E.

TpeOGoBanus, npeabsBiIsIeMble K peakusM HOHHOro obmeHa. M3oTepmMa HMOHHOro oOMeEHa.
Br160op onTtuManbHBIX YCIOBHM MOHOOOMEHHOIO paszzeneHust BeulecTB. [Ipumenenne noHooOMeHHO
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xpomaTtorpaguu B AHAIUTUYECKOM XUMHHM OPraHMYEeCKMX M HEOPraHMYEeCKHMX COEIUHEHMI:
paszfesieHue, OYUCTKa, KOHIIEHTPUPOBAaHUE U T.1.

Paszoen 3. Beenenue B pU3NKO-XUMUYECKHE (MHCTPYMEHTAJIbHBIE) METO/IbI aHATIN3A

3.1. DXMA — cocraBHast 4aCTb COBPEMEHHON aHAIUTHYECKON XUMHUH.

Knaccudukanuss Qu3nKo-XMMHYECKHMX METOJOB aHain3a. AHAIMUTHYECKUH CHUTHAI Kak
uHpopmaTuBHas (YHKIMS COCTaBa BELECTBA U €ro KojnmuecTBa. [IpuMepsl aHATUTUUECKUX CUTHAJIOB
n nx uzmepennii B DXMA.

3.2. MeTposorn4eckue OCHOBBI aHATUTUYECKUX METOOB.

OCHOBHbBIE aHAIUTUKO-METPOJIOTUYECKUE XAPAKTEPUCTUKU METOJOB U PE3yJIbTaTOB aHAJM3a,
CHOCOOBI MX OLIEHKH: Mpefesl 0OHapYKEeHUs, KOAPPHUIIMEHT YyBCTBUTEIbHOCTH, HYDKHSISI U BEPXHSA
rpaHyLla Juarna3oHa ONpPENeNseMbIX COJEpPKaHUM, CENeKTUBHOCTb, MPEUU3UOHHOCTh B YCIIOBUSAX
CXOJAMMOCTHU (TIOBTOPSEMOCTH) M BOCIPOU3BOJUMOCTH, MPABUIBHOCTD, IKCIPECCHOCTh. O000IIEHHbIE
ceegenust o OCT P UCO 5725 (2002).

3.3. OOuias XapakTepHUCTKa CIEKTPalIbHBIX, SJIEKTPOXUMHYECKMX U XpoMaTorpaduyeckux
MeTo/10B aHanu3a. IlpencraBienue o GoTOMETpHUUECKUX, MOTELMOMETPUUECKUX METOJaX aHajau3a U
MOHHOOOMEHHOU XpoMaTtorpadum.

4. O0beM yueOHOMH TUCUMILTHHBI

. O0beM IMCUMIINHBI
Bua yueOHo# padoThl
3E | Akaa. 4. | AcTp.u.

OO0uasi TPyA0eMKOCTh AU CHUILIMHBI 4 144 108
KonTakTHasi paboTa — ayANTOPHbBIE 3aHATHUS: 1,79 64,4 48,3
Jlexinm 0,45 16 12
[TpakTnueckue 3anstus (113) - - -
Jlaboparopusie padots! (JIP) 1,34 48.4 36,3
CamocrosiTeJibHAs padoTa 2,21 79,6 59,7
KonrakTHas camocrositenbHas pabota 291
CaMocTosATEeT HOE U3YUCHUE PA3ICTIOB AUCITUTIIMHBI ’ 79,6 59,7
By MTOroBOro KOHTPOJIs: 3ader c oleHKOM

AHHOTAIHUA K padoyeil mporpaMmme JMCHMUILIMHBI

b1.B.04 «®u3nKa KOHACHCMPOBAHHOIO COCTOSIHUSD)

1. Ieab AUCHUILUIMHBI — IPUOOPETEHUE CTYIEHTAaMU 3HAHUM 10 OCHOBHBIM pazjiesiaM (pU3UKH
Y YMEHUIO IPUMEHSTH UX B IPYTUX €CTECTBEHHOHAYYHBIX TUCIUTUINHAX.

2. B pe3yabTaTe H3y4eHUs TMCUUILIUHBI 00y4YaOIMIACH JOJIZKEeH:

Obnadams CIeyONUMA KOMIIETECHITUSIMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:

VK-1.1, VK-1.2, YK-1.3, IIK-1.1, I[IK-1.2, IIK-1.3.

3namo:

- (usnyeckue OCHOBBI (PM3UKU KOHICHCHPOBAHHOTO COCTOSIHHS; CMBICT (DyHIaMEHTaJIbHBIX
(bMBUYECKUX 3aKOHOB, MPHUHIIMIIOB U TOCTYIATOB; WX (OPMYIHPOBKHA U TPAHUIBI NMPUMEHHUMOCTH;
CBSI3b IIMPOKOTO Kpyra (pu3nueckux sBIEHUU ¢ (yHAAMEHTAIHHBIMU MPUHIMIAMH W 3aKOHAMU
(hM3UKH; OCHOBHBIE METO/IbI PEIICHUS 3374 110 OTIMCAHHIO (PU3UICCKUX SIBJICHUH.

Ymems:

- TPUMEHSTh TEOPETUYECKHE 3HAHUA M OSKCICPUMCHTAIBHBIE METOIbl HCCIEAOBAHUS TPHU
penieHur npo(ecCHOHABHBIX 3a/1a4; TPOBOJAUTH PACU€Thl, OCYIIECTBIISITH aHAIM3 U HA OCHOBE ATOTO
nenath OOOCHOBAHHBIC BBIBOJIBI; AHAIM3UPOBATH PE3YJIbTATHl HAOMIONEHWNW W OSKCIEPUMEHTOB C
MIPUMEHEHHEM OCHOBHBIX 3aKOHOB WM TPHHIUMNOB (U3WKH; OMpEenessTh XapakTep (Qu3nuecKux
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MIPOLIECCOB TI0 KOMILIEKCY SKCIIEpUMEHTAIbHONM HH(GOpMaluu IpHU MOMOILIU TpadUKOB, TAaOIUL U
YpaBHEHUM; MPeACTaBIAT, 00pabOTaHHYIO SKCIIEPUMEHTAIbHYI0 M TEOPETHYECKYI0 MH(OPMALMIO B
YCTHOH M NUCbMEHHOW (opme, B TOM YUCIE C HCIOJIb30BAHHEM COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOTUH.

Bnaoemuv:

- HaBbIKaMH OOOCHOBaHHUSI CBOMX CY)KJIEHHH U BbIOOpa METOJA HUCCIIEJOBaHMS; CIoco0amMu
MOMCKA M aHaJIn3a HayYHO-TEXHUYECKOM JINTEepaTyphl.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Paszoen 1. Dnemenmuol k6anmosou cmamucmuxu.

1.1. DneMeHTHI KBAaHTOBOM CTaTUCTUKHU. KBaHTOBas cucTemMa U3 OAMHAKOBBIX yacTull. [IpuHiumn
TOXJIECTBEHHOCTH OJMHAKOBBIX YacTUll. CHUMMETpUUYHbIE U HECUMMETPUYHbBIE BOJIHOBBIE (YHKLUH,
OTMMCHIBAIOLIUE COCTOSIHUSI TOXKJIECTBEHHBIX MUKPOYACTHII.

1.2. bozonsl u ¢epmuonsl. Ilpunnun Ilaynu. KBaHTOBbIE cTaTUCTHUYECKHE pACIpeAETICHUS
boze-Ditnmreitna u @epmu- Jlupaka. Beipok/1eHHBIN 2IEKTPOHHBIN a3 B KpUCTaLiax (METalIbl).

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

2.1. Dmneprernueckue 30HBI: cTatucTuka Pepmu-/lupaka, sHeprus depmu. DJIEKTPOH B
MEPUOANYECKOM ToJie KpucTauia: 3ppexkTuBHAs Macca dJIEKTPOHa.

Pazoen 3. @uzuxa meépooco mena.

3.1. ®usuka tBEpaoro Tena (OTT): onpenenenue, CBsI3b C IPYrUMU JUCIUTIIIMHAMU, OOBEKTHI
U3Y4YeHHUs, Kpyr pemaemblx 3azad. CBsa3p ¢ Kpucrawiorpapueil, KpUCTAIUIOGU3UKON U
KPUCTAJUIOXUMHUEH.

3.2. KonaencupoBanHoe cocrosinue. Ilogxon k omucanuto TBEpAbIX Ten. Crpykrypa
KpucTtayioB. CummeTpus U GU3NYECKUE CBOMCTBA KPUCTAILIOB.

3.3. Tumbl KpUCTAIIMYECKUX CTPYKTYyp (oOmas xapakrtepuctuka). IlnoTHBIE ynakoBKu:
KyOuueckas U TeKcaroHajlbHas (Ha KayecTBEHHOM YypoBHe). lloHsTHe 0 CcBepXmpoBOAMMOCTH
(KBaHTOBBIE MIPE/ICTABICHHS HA KAUECTBEHHOM YPOBHE).

4 O0beM yueOHOM TUCUMILTHHBI

O0beM TUCUMIIIIMHBI
Bua yueOHo# padoThl AKalL,
3E u AcTtp.u4.
OO0uiasi TPy10€eMKOCTb AUCIUNJIMHBI 5 180 135
KonTrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 2,2 80 60
B TOM 4YucJjie B popMe NPaAKTHYECKOI MOATOTOBKH
(npu nanuuuu) j j )
Jlexinm 0,9 32 24
B TOM 4ucIie B (popme NpaKTUYEeCKON NOATOTOBKH (npu Haiuyuu) - - -
[TpaxTnueckue 3anstus (113) 0,9 32 24
B TOM 4ucIe B (popme NpaKTUYECKON NOATOTOBKHU (npu Haiuyuu) - - -
Jlaboparopusie padboTs! (JIP) 0,4 16 12
B TOM 4ucIe B popme NpaKTUYECKON NOATOTOBKHU (npu Haiuyuu) - - -
CamocrosiTesibHasi paboTa 2,8 100 75
KonTakTHas camocrosiTenbHas padoTa 0.4 0.3
(AmmK uz VII ons 3au / 3au4 c oy.) 28 ’ ’
CamMocTosATEeNbHOE N3YUYCHUE PA3/ICTIOB JUCIUILINHBI (U1u Opyeue 8uobvl ’ 996 74 7
camocmosmenbHou pabomo) ’ ’
Bujx koHTpoJs:
JIk3aMeH (eciu npedycmompen YII) - - -
KoHTakTHas paboTa — MpoMeKyTOYHAsI ATTEeCTaIMs - -
[ToaroToBka K 3K3aMeHYy. i - -
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Buja nToroBoro KOHTpoJIsi: | 3auer c onenkoii

AHHOTAIUA K pado4eil nmporpamMme QM CIUATIIHHbBI

b1.B.05 «JlabopaTopHbie padoThl 10 GU3NIECKOH XUMHUID)

1. I_le.]'lb AUCHMIIJIMHBI — PACKpPbITh CMBICII OCHOBHBIX 3aKOHOB, YIHIPaBJIAIOOIUX XOJ0OM
XUMHYECKOTO IIponecca, rmoka3aTrb oOnactu IMPUIIOKCHUA OTUX 3aKOHOB W HAYUUTH CTYACHTA rpaMOTHO
IMPUMCHATD UX IIPU PCHICHUN KOHKPCTHBIX TCOPECTHUYCCKUX U MMPAKTUYCCKUX 3aaa4.

2. B pe3yJabTare u3y4yeHHUs JUCUMILIMHbI 00YUYAKOIIUICH T10JIKEH:

Obnadams CenyOMMHA KOMIETEHIMAMA U UHAUKaTopamu ux poctmwxenus: [1K-1.2, T1IK-2.1,
I1K-2.2, T1IK-2.3.

3namo:
e MPUHIUIIEI PaOOTHI U CXEMBI HCITOJIb3yEMbIX U3MEPHUTEIBHBIX YCTAaHOBOK;
e BO3MOKHOCTH METOJIOB CIIEKTPOXHUMHH ISl TTPOBEACHHUS KaYeCTBEHHOTO M KOJUYECTBEHHOTO
aHaJIN3a XUMUYECKHX CHCTEM, OTIPEICIICHUS TEPMOJMHAMHUYCCKAX CBOWCTB XHMHUECKUX BEIIIECTB;
e  KOHJYKTOMETPHUYCCKHI ¥ MOTCHIIMOMETPUICCKUI METOIBI HAXOXKJICHUS TECPMOIMHAMHYCCKUX
XapaKTePUCTHK DJICKTPOJIUTOB (AKTUBHOCTEH © KOI(PQPHUIIMCHTOB AaKTUBHOCTH, KOHCTAHTHI
JMCCOLIMAIINH, TEPMOIMHAMUICCKUX XapaKTEPUCTHK PEAKIIHH);
e  (PU3UKO-XMMHUYECKHE METOJBl HCCIICIOBAaHUS W aHaimm3a (Pa3oBBIX PaBHOBECHU B OJIHO- H
MHOTOKOMIIOHCHTHBIX CHCTEMaX, ITYTH MOCTPOCHUS (ha30BbIX AHATPAMM COCTOSIHHS,
e OKCIICPUMEHTAIBHBIE METOIBl HM3y4CHHUS KHHCTUKH XHMHUYCCKHX pEaKIHid, CHOCOOBI
OIpeIeNIeHUsI KOHCTAHT CKOPOCTEN U MOPAAKA XUMUYECKUX PEAKIIUH.
e  KAJIOPUMETPUYCCKUE METOMIBI OIPEACICHHS TEIIOEMKOCTH, TEIIOBBIX A((EKTOB M IPYrux
TEPMOXUMHUYCCKIX CBOMCTB H3y4aeMbIX OOBEKTOB.

Ymemo:
e TMPHUMEHATh TEOPETHYECKHE 3HAHUA W OKCIEPUMEHTAIbHBIE METOIBl  HCCIICIOBAHUS
¢bu3nyecKoi XMMUHU IIPU PellIeHnH NpodecCHOHATIbHBIX 33/1a4;
e cdopmynupoBaTh mpobreMy ©  00OCHOBaTh BBIOOP  AKCHEPHUMEHTAIBHOTO  METOJIa
WCCIICZIOBAaHUS, IOCTABUTH LIEJIH U 337a4l U HAMETUTH IYTH UX JOCTH)KCHUS;
e MPOBECTH MAaTEeMaTHYECKYI0 00pabOTKY SKCIIEPUMEHTAIBHBIX JTAHHBIX Ha 0a3e TeOPEeTHYECKHX
3HaHUN 10 PU3NYECKON XUMHUH;
e TIPEACTaBJIATH JIAaHHBIE JIAOOPATOPHOTO HCCIEAOBaHUS B rpaduyeckord ¢hopMe W Ha OCHOBE
MOJIyYCHHBIX 3aBUCUMOCTEH OTIPEICISITh COOTBETCTBYIOIINE TEPMOAMHAMUYECKHAE M KHHETUIECKHE
XapaKTePUCTUKH XUMUYECKON CHCTEMBI 1 XUMHUYECKOTO MPOIIECCa;
e TMPOBOJUTH AHAIN3 W KPUTUYECKHA OICHHWBATH IIOJyYEHHBIE SKCIIEPUMEHTAIbHBIC JIaHHbBIC,
000011aTh U J1e1aTh 000CHOBaHHbBIE BBIBO/IbI HA Oa3e MPOBEAEHHBIX OMBITOB.

Bnaoemby:
e KOMIUIEKCOM COBPEMEHHBIX KCIIEPUMEHTAIBHBIX METOIOB (PU3NIECKON XUMHUH JUTSL PEIICHUS
KOHKPETHBIX MCCIIEIOBATEIBCKHX 3a/1a4;
e DKCIEPUMEHTAJIBHBIMH METOJAAMHU HCCIECOBAHUSI COCTOSHHS XHMHYECKOTO DPABHOBECHS U
KAHETHKH XMMHYECKOTO IpoIecca.
e TmpueMaMu OOpaOOTKM TOJYYEHHBIX OIBITHBIX MAHHBIX IS BBISBICHUS M YCTAHOBIICHUS
B3aMMOCBSI3€il MEXIy TEPMOJAMHAMHUYECKAMHU CBOMCTBAMH M (PH3MUYECKHUMH IapaMeTpaMu
nporecca;
e 3HAHUSMHU OCHOBHBIX 33aKOHOB (DM3MYECKOW XUMHH IS COACPIKATEIFHOW HHTEPIPETAIIuN
MOJTyYCHHBIX 3KCIIEPUMEHTAIBHBIX PE3yIbTaTOB.

66



3. Kpartkoe cogep:xaHue JUCUMILTHHbBI

[IpumeHerre  METOJOB  (PH3MKO-XMMHYECKOTO  HCCICIOBAaHUS IS ONpPEICIICHUs
TEPMOJUHAMHUYCCKUX U KWHECTUUCCKUX XAPAKTCPUCTUK XUMHUYCCKUX CUCTCM.

CnekTpoxuMHu4yeckHe MeTOAbI  HccaenoBaHusi. KadecTBEHHBI  aHaIW3  BEIIECTBA
(ompenenicHHEe  MEXKBSICPHBIX  PACCTOSIHMM, MOMEHTOB HMHEPIUU  MoJIeKyn). OmnpeneicHue
KOJIMYCCTBCHHBIX XapaKTCPUCTUK (CTel'IeHI/I Aucconraigui U KOHCTAHTbI JUCCOLUALIUN JJICKTPOJIUTOB,
TETIOEMKOCTHU BEIIECTBA).

DJIeKTpoXuMHuYeckne MeToabl ucciaenoBanusi. Konaykromerpus. OnpeneneHne KOHCTaHTHI
JMCCOIMANAN CJTA00TO AJIEKTPOJIMTA, CTETECHU IWCCOLMAINH, 3JEKTPUYECKON MPOBOIMMOCTH IIPH
OCCKOHEYHOM pa30aBICHHH KOHAYKTOMETpudeckuM MmeToqoM. IloTrenmuomerpusi. OnpesereHue

o AH® AG° AS°
TEPMOJIMHAMUYECKUX XapaKTepUCTUK XUMHUYECKOH peakuuu (“r'* , “r7 | 512 ) temmepaTypHOTO

ko3 durmenta SC (dE O/ dr ), crangaptroit DJIC (E°), u3ydenue BIusHUS T00ABOK HA TOTEHIMA
AJIEKTPO/A.

@da3oBoe paBHOBecHe B OJHOKOMIIOHEHTHBIX cHcTeMaX. MDUNMKO-XUMUYECKUI aHAJIM3.
N3yuenne 3aBUCHMOCTH CBOWCTB cuCTeMbl OT €€ cocraBa. KpuBwie oxnaxzaeHus. OmpeneneHue
cocTtaBa JBTeKTHYeckoi cmecu. IlocTpoeHue pauarpaMMm KWUIIEHUS M JUarpamMMm IUIaBKOCTH JUIS
OuHapHBIX cucteM. OrpaHuYeHHasi paCTBOPUMOCTb B TPEXKOMIIOHEHTHBIX CUCTEMaX.

Xumuyeckoe paBHoBecue. OrnpeneneHue KOHCTAaHTbl XUMUYECKOTO PAaBHOBECHS U TEIJIOBOTO
s deKTa XMMHUUECKON PeaKklK Ha IPUMEpE peaKklUil pa3aoKeHHs.

Tepmoxumusi. Kanopumerpus. Onpenenenne TEMTOEMKOCTH BEHIECTB KaJIOPUMETPUUECKUM
METO/IOM.

4. O0beM yueOHOMH TUCHUILTHHBI

Bun yuebnoit paboTsl 3E | Akan. 4. | AcTp. 4.
OO61ast TpPyA0€MKOCTh UCIUTUTHHBI 3,0 108 81
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 0,89 32 24
Jlekuuu - - -
[Tpaxtueckue 3anstus (113) - - -
Jlaboparopusie padots! (JIP) 0,89 32 24
CamocrosiTeJibHAs paboTa 2,11 75,8 56,85
IToaroroBka k 1a60paTopHBIM paboTam 75,8 56,86
KonrtakTHas camocrositenbHas paboTa 2,11 - -
CaMoCTOATENbHOE N3YUYEHUE PA3/IEI0B AUCHUIIIMHbI - -
Bujabl KoHTpOJIS:
3auer - 0,2 0,15
KoHnTakTHas paboTa — MpoOMeKyTOUYHAsI ATTECTaIHs - 0,2 0,15
Buja nToroBoro KOHTpoJIs: 3auyer

AHHOTAIUA K padoyeil mporpaMmme JMCHUILIMHBI

b1.B.06 «IIpouecchl 1 annapaTbl XUMHYECKOH TEXHOJIOTHN

1. Ilear AMCHUILUIMHBI - BMECTE€ C JIUCHUIUIMHAMH OOIIEH XWUMHUYECKOW TEXHOJIOTHH,
XUMUYECKAMH TPOILIECCAMH U PEaKTOpaMu U JPYTUMH, CBA3aTh OOIICHAYYHYIO M OOIICHHKEHEPHYIO
MOJATOTOBKY XHMHKOB-TEXHOJIOTOB, YTO HEOOXOAMMO TIPH TOATOTOBKE OakajJaBpOB IO JaHHOMY
HaIpaBJICHUIO JIJIs1 HAYYHO-UCCIIEI0BATEILCKON M MPAKTHUECKOW pabOThl HA IPEANPUSITHSIX.

2. B pe3yabTaTe H3y4eHUs JMCHUUILIUHBI 00y4YaI0OIMIACH JOJI2KEeH:
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O06naaath ciaenyrIUMH YHUBEPCAIbHBIMU KOMIIETEHIUSAMU U UHIUKATOPAMU UX JOCTUKEHHUS:
YK-1 - VK-1.1, YK-1.2, VK-1.3.

O6uanate ciaeayomuMu o0menpoPecCHOHATBPHBIMUA KOMIIETCHIIUSMU U UHIUKATOPaAMH MX

Obnagate clueaylmUMHU NpoGEeCCHOHATbHBIMA  KOMIIETEHUUAMU M HUHAMKATOpaMH UX
JOCTUKEHHUS:
IK-3 - [IK-3.1, [1K-3.2, TIK-3.3.

3namo:

e OCHOBBl TEOpPUM IIEpEHOCAa MMIYJIbCa, TEIJa W MAacChL;IIPUHLHUIB  (HUZUYECKOTO
MOJEUPOBAHUS IIPOLIECCOB; OCHOBHBIE YPABHEHUS JIBUKEHUS KUAKOCTEH; OCHOBBI TEOPUU
TeIUIoNepeiaul; OCHOBBI TEOPUM Maccolepenayd B CHCTEMax coO CBOOOJAHOM H
HENOJBWKHOM IpaHulleld pa3zaena ¢a3; THUIOBBIE IMPOLECCHl XUMUYECKOW TEXHOJIOTHH,
COOTBETCTBYIOILIME allllapaThl U METO/IbI UX PaCUeTa;

e  METOJbl MOCTPOCHUS SIMIIUPUUYECKUX U TEOPETUUECKUX MOJEECH XUMUKO-TEXHOJIOTUYECKUX

MIPOIIECCOB;
e OCHOBHBIC MPUHIIUIIBI OPTAaHU3AIMH MPOIECCOB XUMHUYECKON TEXHOJIOTHH.
Ymemes:

e OMNpeAeNsATh XapakTep JBWKEHHUS JKUIKOCTEH U Ta30B; OCHOBHbIE XapaKTEPUCTUKH
IIPOLIECCOB TEIJIO- U MAcCOIepeiadl; pacCUUThIBATh MAapaMeTphl U BbIOMpATh ammnaparypy
JUI1 KOHKPETHOI'O TEXHOJOIMYECKOTO MPOLECcca;

e paccUMTHIBaTh OCHOBHBIE  XapaKTEPUCTHUKU XHMHUKO-TEXHOJIOIMUECKOTO  Ipolecca,
BBIOMPAThH PALIMOHAIIBHYIO CXEMY.

Bnaoemby:

e METOJAMH TEXHOJOTHYECKMX pPACUYCTOB OTJACIBHBIX Y3JI0B M JCTalleH XHMHUYECKOTO
000pyI0BaHMUS;

e MCTOJAMH  ONPEICIICHUS  PAMOHAIBHBIX  TEXHOJIOTHYECKHX  PEXKHUMOB  pabOTHI
000py1I0BaHMUS;

e METOJaMH aHaju3a M pacuera MpOLECCOB B MPOMBIIUICHHBIX ammaparax, BblOopa HuX
KOHCTPYKLUH, ONIPEAETICHUS TEXHOJIOTUYECKUX MTOKa3aTesae paboThl armnapaTos.

3. Kpartkoe cogep:xaHue JUCUMILIHHbI.

Paszpen 1. I'mapoanHaMuyecKkue npouecchbl U annaparbl XHMUYECKOH TeXHOJIOT UM,

1.Beenenue B quctumuiiay. OCHOBHBIEC OHATHSI U ONPEICIICHUS.

[Ipenmer mucuumuuuel «IIpouecchl M anmapaThl XMMHYECKON TexHojorum». Knaccudukanus
nporeccoB. HenpeppIBHbIE U IEPHOJUYECKUE, CTALMOHAPHBIE U HECTALIMOHAPHBIE ITPOLIECCHI.

OcHOBHbBIE 3aKOHOMEPHOCTHU IPOLIECCOB U O0IIKE MPUHIUIBI pacyera arrnaparoB XUMUYECKOM
TEXHOJIOTUH.

Kunkxoctu u raszsl. Kitaccupukanuus xuaxocreid. UneanbHas xuakocts. KanenbHble U ynpyrue
xuakoctu. Cuiipl, JAEWCTBYIOIIME B JKUAKOCTU: MacCOBble U IOBEpXHOCTHble. HampsbkeHus B
KHUJKOCTSX U razax (TaHI'€HIMaJbHbIE U HOpMasbHbIe). CBOWCTBA KUAKOCTEH.

Monens HenpepbIBHOI cpeabl. [lonaTue ¢puznyeckoro 3neMeHTapHOro oobeMa.

2.OCHOBBI TEOPUH [IEPEHOCA.

OcHOBBI TeOpUHU SIBJICHUI NEpeHOoca: aHalu3 MEXaHU3MOB, MOJEIHUPOBAHUS M PpazpabOTKU
0000IIEHHBIX METOJOB pacuera THIPOMEXaHWYECKUX, TEIUIOBBIX U MacCOOOMEHHBIX IPOILIECCOB U
annapaToB. @EHOMEHOJIOTHYECKUE 3aKOHBI IIEPEHOCA UMITYJIbCA, MACCHl U SHEPTUU. MOJIEKYIISPHBIN 1
KOHBEKTHBHBIH  mepeHoc. OOmmMe 3aKOHOMEPHOCTH  T'HAPOJWHAMHUKH, TEIUIONepeAadyd U
Maccornepenadyd. B3anmMoOCBA3b ATHMX IPOLIECCOB B IPOMBINUIEHHOW ammaparype. Pousb  sBieHMi
[IEPEHOCa IPU XUMUYECKHUX IIPEBPAILCHUAX.

MarepuanbHbie M dHEpreTudecKkrue (TEIIOBbIe) OalaHChI; OMPEIEICHHE MAacCOBBIX MOTOKOB H
SHEPreTHYECKUX 3aTpar. YCIIOBHs PAaBHOBECHS W OIPEACIICHHUE HAMPABICHHS IPOLECCOB IEPEHOCA.
OOwuit BUJI ypaBHEHUH CKOPOCTH IPOLIECCOB; ABMXKYILHUE CUJIbl U KUHETHYECKHE KO3(DPUIIMEHTHI.
JlumutHpyronme craau.

I. I'mapocraTuka.

Huddepenunanbupie ypaBHeHUs paBHOBecHs Ditnepa. [lokosmascs >KUIAKOCTh MO IEHCTBHEM
cwibl TsokecTH. OCHOBHOE YypaBHEHHME THIpOCTaTHKU. [IpakTuyeckue MPHIIOKEHUS OCHOBHOTO
YpaBHEHHUS TUAPOCTATUKH.
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2. luapoanHamMuka.

bamanc cun npu ABMKEHUM BS3KOM HEC)KMMAEMOW KUIKOCTH. YPAaBHEHHE HEPa3pbIBHOCTH
(crumomHOCTH) IOTOKA. YpaBHeHne HaBbe-CTokca u ero pu3nueckuii CMbICIL.

[Tono6HOe npeoOpa3oBanue ypaHeHus: HaBbe-Crokca. be3pa3smepHblie iepeMeHHbIe - KpUTEPUU
rujpoarHamudeckoro mnojaodust (Oinepa, Pelinonbaca, dpyna, roMOXpOHHOCTH), UX (PUINUYECKHI
CMBICT; TapaMeTpuueckue kputepuu. KpurepuanbHoe ypaBHEHUE IBUKEHUS BA3KOM KUIKOCTH.

VYpaBHeHue ABMKEHU Diiepa. DHEPreTHUCCKU 0alaHC CTAIIMOHAPHOTO JBIKCHHS WCATbHOM
JKUJIKOCTU. YpaBHeHUE bepHymm i uaeanbHOW M pealbHOW KUAKOCTU. Ero mnpaktuueckue
NpHIoKeHUsl (ucteueHue xxuakocteit, Tpyoka [luro-Ilpanaris). [lpuHnunsl u3MepeHus: CKOpocTel u
Pacxo/10B KHUJIKOCTH JIPOCCEJIbHBIMU MPUOOPAMH M MTHEBMOMETpUYECKUMU TpyOkamu. OmnpezneneHue
Pacxo/10B MPH UCTEUEHUH KUAKOCTEN Yepe3 OTBEPCTUS WM HACAIKH.

['unponuHamMuyeckue pexxuMbl ABMKEHUS KUAKOCTEHN: JTaMUHAPHBIA U TYpOYJIEHTHBIMH.

Yucno PeiliHosibca U ero KpuTuyeckue 3HaueHus. MexaHn3Mbl JIJAMUHAPHOTO U TYpOYJIEHTHOTO
teueHuil. [lonsatue typOynentnoctu. llpencraBienus o ruipoiMHaMUYECKOM MOIPAaHUYHOM CJIO€ MPU
TEYEHHHU 110 TpyOaM U KaHalaM U IpHU 0OTEKaHUU Tell.

Pacuer nuamerpa TpyOOnpoBOAOB M ammapaToB; BHIOOP CKOpPOCTEH MOTOKOB M ONTHUMAJILHOTO
nraMmerpa TpyOOIpOBOIOB.

Pacnipenenenne ckopocTeil mo pamuycy TpyObl IMOCTOSTHHOTO CEUYEHHUsS MpPU JAMHUHAPHOM
CTallMOHAPHOM TEUEHHUHU.

Teuenue B TpyOax u kaHamax. OrnpeaensiouIvil NONEpeuHbll pa3Mep MOTOKa B KaHajax
IIPOM3BOJILHOM (POPMBI: THIPaBIMUYECKUN PalnyC, SKBUBAJICHTHBINA AUAMETP.

['unpaBnuueckoe CONMPOTHUBIEHUE MPU TEUEHUU KHUAKOCTEH U ra3oB. Pacuer moreph Ha TpeHHe
(ypaBuenne Jlapcu-Beiicbaxa) u Ha MecTHbIe cOnpoTHBICHUS. COOTHOIICHHWS U HOMOTPAMMBI JIJIst
pacuera ko3(dduureHTa TpeHus. 3aBUCUMOCTH MEX]y PAacXoJOM U IepenajoM AaBiieHus. Pacuer
Harnopa JJisl epeMeleHHs )KUIKOCTEHN uepe3 cucreMy TpyOOoIpoBOIOB U allapaTosB.

1.5. Ilepemenienue sKUAKOCTEM.

[lepemenienue >KMIKOCTEH C MOMOIIBIO MAallMH, MOBBIIAIOIMX JAaBiieHue. OObeMHBbIE
(moplIHEBbIE, POTALlMOHHBIE U JIp.) U JUHAMH4YecKue (LEHTPOOEKHBbIE, OCEBbIE U JIp.) HACOCHI.
OcHoBHbIE mapaMeTpbl pabOThl I'MIPABIMUYECKUX MAIIWH: MPOU3BOJUTENBHOCTh, HAIOP, MOIIHOCTD,
KIIAI.

Pacuer namopa u motpeGisieMoil MOIIHOCTH; TOAOOp ABUTaTeNss K Hacocy. OmnpeneneHue
JIOIYCTUMOM BBICOTHI BCAChIBaHUS. SIBJIEHNE KaBUTALIUU U €r0 IPEJOTBpAICHHE.

OcoOeHnHocTH PAa0OTHI, COMOCTaBICHUE U 0O0JIACTU NPUMEHEHHUS] OCHOBHBIX THIIOB HACOCOB -
LEHTPOOEKHBIX, MNOPIIHEBBIX (IUTyHXEpHbIX) W JAp. CBsa3p Hamopa, MmouHocth U KIIJ c
MIPOM3BOIUTEIHLHOCTRIO (XapaKTEPUCTHKKA HacocoB). Pabora HacocoB Ha ceTh M WX BHIOOD;
peryinupoBaHue MPOU3BOAUTEIHHOCTH.

Paspnen 2. TenioBbie npoueccsl M annaparbl XUMUYECKOH TEXHOJIOTHH.

2.1. OCHOBHbIE MOHATHUS U ONPENIECICHUS B TEIJIONEpeIaye.

OcCHOBHbBIE TEIUIOBbIE MPOLECCHl B XWMHUYECKOW TEXHOJIOTUU: HArpEeBaHME M OXJIAXJEHUE,
KOHJICHCALIMSI TAPOB U MCHIAPEHUE KUIKOCTEH.

CranuoHapHbli M HECTalMOHApHBIA IEpPEeHOC TEeIJIOThl. TemmepaTypHOe IoJie, I'paJueHT
TEMIIepaTypbl M TEIUIOBOM IMOTOK; TEIUIoNeperadya W TeIulooTaada. TemmnepaTypornpoBOJIHOCTh —
TEIJIOMHEPIIMOHHBIE CBOIMCTBA CPE/Ibl.

2.2. Ilepenoc sHepruu B GopMe TEMIOThI.

TemnnoBoi#t OanaHC Kak YacTHBIM ciydail 3HepreThyeckoro Oamanca. OmpeneneHue TEruioBOM
Harpy3kud amnmapara @Opd HW3MEHEHMH U 0e3 HW3MEHEHHs arperatHoro cocrtosiHus. Pacxon
TEIJIOHOCHUTEIIEH.

HuddepenunanbHoe ypaBHEHHE NEpeHOca SHEpruu B (Qopme TeIioThl, ypaBHeHue Dypbe-
Kupxroga u TenaonpoBoJHOCTH.

CranuoHapHbIi NEpPEHOC TEIJIOTHI Yepe3 IJIOCKHE W IWIMHApUYecKkue creHku. CoueTaHue
MEXaHHU3MOB MEPEHOCA TEIUIOTHI (TEMIONPOBOIHOCTH, KOHBEKIIMH, N3TTyUCHHUS]).

KonBekTuBHBINM IepeHOC TeIIoThl. be3pasmepHblie nepemeHHble — uucia Hyccensra, [lexine,
[Ipannrns, I'pacroda, @Dypbe. Pacder kodpGUIMEHTOB TEIUIOOTHAYM IPU BBIHYXAECHHOHW U
€CTECTBEHHOM KOHBEKITHM.
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TemooOMeH mnpu u3MEHEHUH arperaTHoro cocrtostHus. Konpencanus mnapos. dopmyia
Hyccenpra. TennooOMeH npu KUeHUU.

PannanTtHbIl TemonepeHoc. B3anMHoe m3iydeHue Tenl. PaiMaHTHO-KOHBEKTHBHBINM IIEPEHOC
TeroThl. Pacdyer motepp TEMJIOTHI ammaparaMd B OKPYXKAIOLIYI0 CpeAy M TEIUIOBOW H30JIALIUU.
OcHOBHOE ypaBHEHHE TEILIONEpeIayn.

2.3. Tennonepenaya B HOBEPXHOCTHBIX TEMJIO0OMEHHHUKAX.

Temonepenaua B MOBEPXHOCTHBIX  TEIMJIOOOMEHHUKAX. AJJIMTUBHOCTh  TEPMUYECKUX
conpotuiieHui. CpeqHsis IBUXKyLIas cuiia Teronepenadn. OnpeneneHue cpeHeil IBUKYIIEH CUITb
B allaparax pa3jiudHbIX KOHCTPYKUuH. B3anMHoOe HampaBieHue JBMKEHMs TeruioHocuteneil. Pacuer
MTOBEPXHOCTHU TEIIOOOMEHHUKOB.

CrocoObl TOJABOAA M OTBOJAA TEIJIOTHI B XMMHYECKOHW TexHojoruu. TpeOoBaHwus,
IpenbsBIsieMble K TemloHocuTensiM. (OO0orpeB BOJASHBIM IIApPOM, BBICOKOTEMIIEPATYPHBIMU
OpraHMYECKUMHU TEIJIOHOCUTENSIMHU, TOIIOYHBIMU Ta3aMu. CriocoObl aniekTpooborpea. OTBOJ TEIIOTHI
BOJIOH, BO3YXOM U HU3KOTEMIEPATYPHBIMH TEIIJIOHOCUTEISIMHU.

TennooOMeHHble anmapaTbl; uX kiaccupukanus. OCHOBHBIE THUIIBI  [TOBEPXHOCTHBIX
TEIIO0OMEHHUKOB (TpyOuarble, IUIaCTUHYAThIE, anmaparbl ¢ MEepEeMEIIMBAOIIUMU YCTPONUCTBAMU U
T.7.) CMecuTenbHble TEIJIO0OMEHHUKU: TPaJUpHU, KOHAEHCATOPhl cMelleHus. BeiOop onTuMaibHbIX
KOHCTPYKUMH M YCJIOBHM OJKCIUTyaTallUM TeIIOOOMEHHBIX anmnaparoB. OCHOBHBIE TEHJIEHIUHU
COBEPUICHCTBOBAHUS TEIJIOOOMEHHBIX alapaToB.

Paszgen 3. Ilpomecchl W anmaparbl pa3jieJleHHs1 TOMOIeHHBIX CHCTeM (OCHOBHBbIE
Macco00OMeHHBbIE MPOLECCHI).

3.1._OcHOBHBIE IOHATHUS U OIPEJICIECHUs B Maccolepeaaye.

Knaccudukanus nponeccoB maccooOMeHa. OCHOBHbIE OHATUS U ompenenenus. Iporeccsl co
CcBOOOHOM W (PuKCHpOBaHHOW TpaHuled pazaena (a3 u ¢ pasupensiomend (asbl meperopoaKon
(memOpanoii). Hocutenu u pacnpenensieMblie BemecTBa. CriocoObl BRIpaXKEHHS cocTaBa ¢as.

OU3NKO-XUMUYECKHE OCHOBBI MacCOOOMEHHBIX TIPOIIECCOB. PaBHOBECHBIE YCIIOBUS H
OIpe/iesieHUue HalpaBJeHUs mepeHoca BeuiecTBa U3 ¢asbl B gasy. Kosdduuuentsl pacnpeneneHus.
[TonsiTHe 0 Maccomnepenaye 1 MaccoOTaaue.

KoHnenTpanmonHoe 1oJie, TPaJAUEHT KOHIEHTpAaWW, OOIMMWA W YAETbHBIA IOTOK MAacCHI.
MounekynspHas Auppy3us B KUAKOCTAX, razax (mmapax) U TBEpAbIX Telax.

3.2. MexaHu3MBbl IEPEHOCA MACCBHL.

VYpaBHEHNE HEPA3PHIBHOCTH ISl IBYXKOMIIOHEHTHON CHCTEMBI.

HuddepennnanbHoe ypaBHEHHE KOHBEKTUBHOTO MEPEHOCA MAcChl B OMHAPHBIX CpeIax.

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

Koadduuumentet Maccootnaun. OCHOBHbIE MOJIENbHBIE MPEACTABICHHUS O MEXaHU3MeE
MaccoOOTJauu.

MonenupoBanue KOHBEKTHBHOrO Maccooomena. Uucna Hyccenbra, [lekie, Ilpanaris, @ypoe u
ap., UX GU3NIECKUN CMBICI, aHAJIOTHH C TEIUIOBBIM MOJI00MEM MMPUMEHUTENFHO K Ta3aM H KUAKOCTSIM.
Pacuer xo3ddummeHToB MaccooTAaunm B anmapaTax pas3MYHBIX THIOB 10 YpPaBHEHHUSM C
0e3pa3MepHBIMU TTIEPEMEHHBIMHU.

Macconepenaya.  OcHOoBHOe  ypaBHeHue  Maccomepenaud.  CoOTHOLIEHHWE — MEXIY
KodQQHUIIMEHTAMH Maccolepeiladyd ¥ MacCOOTIauH, aJJJUTUBHOCTD JAU(D(Y3HOHHBIX COMPOTUBIICHUH.
WuTencnpukanis Maccorepeaud myTeM BO3JICHCTBUS Ha TUMUTHPYIOIIYIO CTaIHIO.

Bnusiaue ycnoBwmii (TeMIieparypsl, JaBJIeHHS, KOHIIGHTPAlMii) Ha HalpaBJIeHUE MAacCOIEPeHOCca
Ha npuMepax adbcopOLnK; MPUHIIUIIB BEIOOpa aOCOPOEHTOB.

3.3. ®a30B0OE PABHOBECHE.

MarepuanbHbIii 0aaHC HEMPEPHIBHOTO YCTAHOBUBIIETOCS MpOIecca MPH Pa3iIMYHBIX CIIOCO0ax
BBIPKCHUS COCTABOB (Da3 M MX pacxo/I0B; YpaBHEHUS padOUMX JIMHHH.

[IpenenpHbIe KOHIEHTPAIMM PACIIPENEIIIEMOT0 KOMIIOHEHTa B OTAAIONICH W H3BIICKAIOMICH
¢dazax I TMPOTUBOTOYHBIX MPOIECCOB. MaKCHMaabHO BO3MOXKHAsi CTENEHb HW3BJICUCHHS,
MHUHHUMAJIbHBIA U ONITUMAIBHBIA PACXOIbI H3BIICKAIOIICH (ha3bl.

3.4. Metoab! pacuéra pazMepoB MacCOOOMEHHbBIX KOJOHHBIX allapaTos.
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Pacuer nonepeuHoro ceueHus (uameTpa) KOJOHHBI; MPEAEIbHO JOMYCTUMAas U SKOHOMHYECKU
ONTHUMAJIbHAS! CKOPOCTH CILJIOUTHON (ha3bl.

PannonanbHbIil BBIOOp B3aMMHOIO HamlpaBlieHUs ABMKEHHMsS (a3 U OpraHuM3aldyd MOTOKOB B
MaccooOMeHHBIX anmapaTtax. Pacuer MaccooOMEHHBIX MPOLIECCOB U allapaToB AJIsi CUCTEM C OJHHUM
pacnpenenseMblM KOMIOHEHTOM. (OCHOBBI pacuera BBICOTHI MacCOOOMEHHBIX ammapaTroB C
HENpPEephIBHBIM U CTYNEHYaThIM KOHTAkTOM (a3. JIBa OCHOBHBIX METOJa pacuera: Ha OCHOBE
K03(h(ULMEHTOB Maccollepeiadd M Ha OCHOBE IOHATUS TEOPETUYECKOW CTYNEHU pas3aeieHUs.
[TonsiTHE yucia eAUHMUIL IIEpeHOCca U BBICOTHI eAUHUIBI nepeHoca. daktop macconepenaun. Cpennss
JBUKYIIAsl CHJIa Macconepenaud. BiusHue mpoaoapHOro nepeMennBatus Ha CPEIHIO JBUKYIIYIO
cuny wmaccomepemauu. llponemypa pacuera, OCHOBaHHasT Ha OOBEMHBIX KO3(pHUIIMEHTAX
Maccomnepenauu. I'papudeckuii 1 aHATUTUYECKUN METOIbI pacyeTa.

Pacuer BbICOTBI MaCCOOOMEHHBIX alNapaToB CO CTYNEHYAThIM KOHTAKTOM (a3. DPPeKTUBHOCTD
cryneHu no Mpapdpu. Cesa3p uucna eauHun nepeHoca u JyokaiabHoro KIIJ ctynenu mo Mbpapdpu.
YucneHHbI pacyeT «OT CTYNEHHU K CTYIEHW» U ero rpadudeckas HHTEpIpeTalus ¢ UCHOJIb30BaHUEM
«KMHETUYECKON JHHMM». YueT cTpykTypel mnotokoB u KIIJ[ Ttapenku. OcobGeHHOCTH pacyera
TapeipbyaTblX KOJIOHH Ha OCHOBE MOHSATHS TEeOpeTudecko Tapenku. YUucio AelCcTBUTENbHBIX U
TEOPETUYECKUX TapesoK. I (HEKTUBHOCT TaPEIIKH.

PannonanbHbIil BBIOOp B3aMMHOIO HamlpaBlieHUs ABWKEHMS (a3 U OpraHuM3aluM MOTOKOB B
MaccoOOMEHHBIX ammapaTax.

3.5. AGcopbuus.

OO0mre TpUHIMIIEI YCTPOMCTBA U KJIACCU(PUKALIMS annapaToB I MAaCCOOOMEHHBIX IMPOIIECCOB B
cucteMax "ra3(map)-kuaKocts". OCOOEHHOCTH KOHCTPYKIIUN abcopOepoB.

OcHoBHbIE TUIIBI U 00JIACTH NMpPUMEHEHUs aOcopOepoB: HACAJOUHBIE U Tapeabyarble KOJIOHHBI,
anmapatbl €O CIUIOIUHBIM W CEKIUOHMPOBAHHBIM  0apOOTaXKHBIM  CJIOEM, almaparbl ¢
JMCTIEPIrUPOBAHUEM SKUIKOCTH.

CxeMbl a0COPOIIMOHHO-/1ECOPOIIMOHHBIX YCTAHOBOK C BBIJICIICHMEM H3BJICUCHHOTO KOMIIOHEHTA
U pereHepanueit abcopbenTta (necopOuneii mpu MOBBIIICHHOW TeMIepaType, MOHKEHUEM JTaBJICHUS,
OTJIyBKOM MHEPTHBIM HOCUTEJIEM).

3.6. ductwusanus. Pextuduxams.

Paznenenne aucTWUISIIMEN KUAKUX TOMOTEHHBIX CMecell M CHKMIKEHHBIX Tra3oB; o0jacTu
MIPUMEHEHUSI U 0COOCHHOCTH MPOBEACHUS MTPOLIECCOB MPU PA3INYHOM JaBJICHUU.

[TapoxxuakocTHOE paBHOBECHE I CUCTEM C IIOJHOM W OrPaHUYEHHOW B3aUMHOU
PacTBOPUMOCTBIO U €ro BIMSHUE Ha BO3MOXKHOCTb pa3JIIEHHUs KOMIIOHEHTOB JUCTUIUISLMOHHBIMU
MeToaaMu. Pacuer paBHOBecHs JUI UCAIbHBIX OMHAPHBIX CMECEH.

[IpocTtas m ¢pakuuoHHas TMEpPEroHKa; MEperoHka ¢ aediermarnueld. MaTtepuanbHblii OanaHc,
pacueT BBIXOJ@ NPOAYKTa M €ro CPEJHEro cocraBa IpU IMEeperoHke OHHapHBIX cMeced. CxeMbl
ycTaHOBOK. TeruioBble OalaHChl U pacueT pacXxo10B TEINIOHOCUTENEN I THUX IIPOLIECCOB.

Pextuduxamnus. Ou3nko-XxuMHIeCKHUE OCHOBBI 1 OCOOCHHOCTH yCJIOBUN MPOBEICHUS IMPOIIECCOB.
Cxembl YCTaHOBOK JUIsl HENPEPHIBHOM M MepHOAMYEecKOd peKkTudukanuu OUHApHBIX CMeceH.
OcoOeHHOCTH yCTpOCTBa anmapaToB (HAcaJOYHBIX M TapelbyaThiX KOJIOHH) U BbIOOPA PEKUMOB UX
paboThel npu pekTudukanuu (Mo cpaBHEHHUIO ¢ abcopOumeit). OCOOEHHOCTH yCTPONUCTBA M BapUAHTHI
paboTel ucniapureneil u 1edaerMaTopos.

MopnenupoBaHue ¥ pacdyeT NPOLECCOB U anmapaToB MpPU HENPEpPbIBHOM peKTUPUKAIIU
OuHapHbIX cucTeM. OCHOBBI YHCIECHHOTO U rpadoaHaIMTUYECKOT0 METOJ0B. MaTepuanbHblil OanaHc.
Paboune nmuaun. Onpenenenre MUHUMAIBHOTO U padodero (uermoBoro uucia. TermtoBoi Oamanc u
pacyer pacxoJ0B TeIIoHOcUuTeNer. [[pUHIUITBI TEXHUKO-3KOHOMUYECKOW ONTHUMU3ALUU MPU pacyuere
paboyero (haermMoBOro ymucia, pa3MepoB ammapaTypbl M 3Hepreruueckux 3arpar. OCHOBBI pacuera
TapeabyaThblX U HaCcaJ0YHBIX PEKTU(PUKAITMOHHBIX KOJIOHH.

Paznen 4. Ilpomecchl M anmaparsl pa3sjeleHHs] TeTePOreHHbIX cucTeM (OCHOBHBbIE
ruJpoMexaHnyecKue Nmpoueccol).

4.1. PaznienieHne reTreporeHHbIx cucteM. OCHOBHBIE MOHATUS U METOJIbL.

Knaccudukanus >XKUIKMX M Ta30BbIX T€TEPOr€HHBIX CHUCTEM: CYCIIEH3UH, SMYJIbCHH, IEHBI,
IbUIK, TyMaHbl. MaTepuanbHbli OalaHC MPOIIECCOB Pa3AeIeHHUS T€TePOreHHbIX CUCTEM.
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Onenka 3¢(eKTUBHOCTH W BHIOOP ONTUMAIbHBIX IPOIECCOB U allaparoB Ui pa3J/ieeHUs
TE€TEPOrE€HHBIX CMECEH.

4.2. OCHOBBI TEOPUH OCAKJICHUSI.

Pa3znenenue *uaKkux M ra3oBbIX CUCTEM B I0Jie CUJI TsbKecTH. PacueT ckopocrtell cBOOOAHOTO U
CTECHEHHOI'O OCa)JCHUsI TBEPJAbIX YACTHULl IIApOOOpa3HON M OTIMYHBIX OT Hee (OpM B MOJIE CHIIBI
TSXKECTH.

[Iponieccel oTCTanBaHKs M yCTPOKCTBO AIlapaTOB pa3/eiICHUs CYCIEH3HM, SMYJIbCUN U MbUIEH.
Pacuer moBepXHOCTH OCaXAEHUS M MPOU3BOJUTEIIBHOCTH OTCTOMHHUKOB. YCTPOWCTBO U JIEHCTBUE
LUKIJIOHOB (IIPOCTBIX U OaTapelHbIX), TUAPOLIMKIOHOB.

4.3. TeueHue KUIKOCTH YePe3 HEMOABMKHBIE 3€PHUCTHIE U MICEBI00KIKEHHBIE CIOU.

3HaueHue THUJIPOJMHAMUKU 3E€pHUCTBIX CJIOEB B Ipoleccax (UIbTPOBAaHUS, TEIUIO- U
MaccooOMeHa, reTepOreHHOTo Karainu3a U Ap. OCHOBHbIE XapaKTEPUCTUKU 3TUX CIIOEB: AUCIIEPCHOCTb,
ylenabHasi MOBEPXHOCTh, MOPO3HOCTh, IKBUBAJIEHTHBIN AMaMeTp KaHajoB. PacueT rujapaBinyeckoro
COMpOTHBIIEHUS cios. ['MapaBiarueckoe CONMPOTHUBICHHUE CIIOEB HACAJ0K MPOMBIIUIEHHBIX Macco- U
TEIJI000OMEHHBIX aIllapaToB.

Pexxumbl TeueHUs NOTOKOB B HACaJOYHBIX KOJOHHAX. ['MIpaBiIMyecKkoe CONPOTHUBIICHUE,
SIBJICHUS TIOJIBUCAHUS, 3aXJICOBIBAHMS 1 HHBEPCHH (a3 U pacyeT COOTBETCTBYIOIINX CKOPOCTEH.

l'unponuHamMuka  NCEBIOOXKMKEHHBIX — (KUILIILIUX)  CJIOEB. O6nacTh  HpUMEHEHUs
MCEBIO0KIKEHNU. OCHOBHBIE XapaKTEPUCTUKU ICEBJOOKIKEHHOTO cocTosiHUs. [uapaBnuueckoe
comporuBiieHue. Pacuer ckopocTeil MCEBOOOKMKEHHS U  CBOOOJHOTO BHUTAHMS, BBICOTHI
MICEBJIOOKIKEHHOTO  ¢i10s. OJHOpPOJHOE U HEOJHOpPOJAHOE IceBAO0OXMKeHHe. (OcoOeHHOCTH
MICEBJIOOKIDKEHNUST TOJUAUCIIEPCHBIX Cl0eB. [IHEBMO- W TUAPOTPAHCIOPT 3EPHUCTBIX TBEPABIX
MaTepHuaoB.

4.4. OunpTpoBaHKE CYCHEH3UN U OYMCTKA Ia30B OT HbLICH.

Crenuguka noBeleHUsl 0CaJIKOB KaK 3€pPHUCTBIX CIIOEB: CKUMAEMble U HECKUMAEMbIE OCAJIKU.
Bunel  ¢unpTpoBanmbHBIX MeperopoJok. PakTopbl, BIMSIONIME HA CKOPOCTbh (DUIBTPOBAHUS.
OWIbTpOBAaHUE TNPU TOCTOSTHHOW CKOPOCTH (UIBTpOBaHUS. OKCHEPUMEHTAIbHOE OIpe/eieHHe
KOHCTaHT ypaBHeHHs (unbTpoBanus. Knaccudukanus u ycTpoilcTBO OCHOBHBIX THUIIOB HETPEPHIBHO U
MEePUOIUYECKH padoTaroKX GUILTPOB U PUIBTPYIOLINX LEHTPUPYT.

4. O0béM yueOHOMH THCUMILTHHBI

Beero CemecTtp
. 5 6
Bun yuebnoit paboTsl
3E | Akan. u. | 3E Alflaﬂ' 3E Alflaﬂ'
OO61ast TpyA0€MKOCTh UCIIUTUTHHBI 10 360 5 180 5 180
Konrakthas patora (KP) 3,6 128 1,8 64 1,8 64
Jlexuu 1,8 64 0.9 32 0.9 32
[TpakTnueckue 3anstus (113) 1,8 64 0,9 32 0,9 32
CamocrosiTeJibHAas paboTa 4,4 160 2,2 80 2,2 80

CaMoCTOSATENbHOE N3YUEHHUE PA3/IEI0B AUCHUIIIIMHbI 4.4 160 20 20 20 20

Buabl KoHTpOJIA:

OK3aMeH 2,0 72 1,0 36 1,0 36
KonTtakTHas paboTa - mpoMexyToyHasi aTTeCTaIus 20 0.8 0,01 04 | 0,01 0.4
[ToxroToBka K 9K3aMeHy ’ 71,2 0,99 | 35,6 | 0,99 | 35,6
Bua nTOoroBoro KOHTpOJisi: OK3aMeH
Cemectp
5 6

3E | Actp. 3E | Actp. 3E | Actp.
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q. q. q.
OO61ast TpyA0€MKOCTh TUCIIUTUTHHBI 10 270 5 135 5 135
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 3,6 96 1,8 48 1,8 48

Jlexinm 1,8 48 0,9 24 0,9 24

[TpakTnueckue 3anstus (113) 1,8 48 0,9 24 0,8 24

CamocrosiTeJibHAs padoTa 4,4 120 2,2 60 2,2 60

CamMocTosATenpHOE N3YUECHUE Pa3IeIoB 4.4 120 20 60 20 60

JVCIATUTAHBI

Buabl KoHTpOJIA:

JK3aMeH 2,0 54 1,0 27 1,0 27

KonTakTHast pa6oTa - mpoMeKyTOYHAasi 0.6 0.01 0.3 0.01 0.3

aTTecTanus 2,0

IMoaroroBka Kk 3K3aMeHy 53,4 0,99 26,7 0,99 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH JK3aMeH

AHHOTAIHUA K padoyeil mporpaMmme JMCHMUILIMHBI

b1.B.07 «aexkTpoxumMusi B MATEePHAJIOBEICHUID)

1. Heab AUCHUNJMHBI — MPUOOpPETEHHUE CTYACHTAMHU 3HAHUM O KOPPO3HOHHBIX MpoIleccax,

MMPOTCKAIOIIUX B I'a30BbIX U KHUIKHUX CpClax, O BUAAX KOPPO3HHU, UMCIOIIUMHU MECTO B IPUPOJHBIX U

TEXHOJIOTUYCCKUX CpCaax.

2. I/I3yqeﬂue AUCHUIIJIMHBI HAIIPpaBJIEHO Ha npnoﬁpeTeHne CJIeayrmmx KOMIIEHTeHIUilI 1

HHAUKATOPOB UX JOCTUKCHUSA

VYK-1.3; YK-2.2; VK-3.3; VK-8.1; TIK-1.1; TIK-1.2, [1K-1.3; T1K-7.1; T1K-7.2; TIK-7.3; I1IK-8.1;

[1K-8.2; I1K-8.3; I1K-9.1; T1K-9.2; T1K-9.3

B pesynbrare u3ydeHus: AUCIUIUTMHBI 00YYaIOIIHICS JOJKEH:

3namob:

- (U3UYECKUIl CMBICII ITPOLIECCOB, MPOTEKAIOIIMX HA AIEKTPOAAX;

- MCXaHU3MBI IPOTCKAIOMIUX KOPPO3HMOHHBIX IIPOLECCOB,

- MCTOAbI UCCIICAOBAHUA KUHCTHUKU SJICKTPOJHBIX IMTPOLUECCOB U IMPOLUCCCOB KOPPO3HHU,

- CIOCOOBI KOPPO3UOHHBIX UCIIBITAHHI.
Ymemon:

- CHHMAThb NOJAPHU3AIUOHHBIC KPUBBIC JJICKTPOJHBLIX IIPOLICCCOB,

KOPpO3HH;

CTPOUTHb JHArpamMMbI

- ONPEIENATh Ha OCHOBE HKCIIEPUMEHTAIIBHBIX UCCIIEJOBAHUN U JINTEPATYPHBIX JaHHBIX TOKU U
ITOTEHIMAJIbl KOPPO3UH, NIOKA3ATENIN KOPPO3HH;
- OIIPENEIIATh JINMUTHPYIOLIYIO CTAJNI0 KOPPO3UOHHOTO MPOLECCa;
- IPOM3BOJIUTH OLIEHKY KOPPO3MOHHOM CTOMKOCTH MaTEPUAJIOB B arpECCUBHBIX Cpelax;
- IPOBOJUTH YCKOPEHHBIE KOPPO3HOHHBIE UCIIBITAHMS;
- IPUMEHSATH MOJYYSHHYIO HH(OPMALIHIO IS PELICHUs] KOHKPETHBIX TEXHOJIOTUYECKUX 3a/1ad.
Bnaoempw:

- HaBbIKAMU  HACTPOMKM  TEXHOJIOTUYECKOrOo  OOOpyIOBaHHS,  HalaJIKu
MPUCIIOCOONEHUI, MHCTPYMEHTa M JIpYyroll OCHACTKH, BKJIIOYEHHOHM B J1aOOpaTOpPHBIM
IIPAKTUKYM.

3. Kpartkoe cogep:xaHue JUCUMILIHHbBI
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Pasznen 1. Beenenue. Teopernueckasi 2IEKTPOXUMUS. 3HAYEHUE, 1IETU W 3a/a4d TACIUILIAHEI.
CoBpeMeHHOE OIpEeaeICHHEe KOPPO3WU H  CONPOTUBIICHHUS MaTEpHANOB. 3HA4YeHHE OOpHOBI C
Koppo3ueld. OCHOBHbIE pa3fefibl M MOHATUS JucHuIuivHbl. Kitaccupukauus BUAOB paszpylIeHHs
MaTepuajJoB IMOJA JEMCTBHEM arpeccuBHbBIX cpea. KomiuuecTBeHHass OLEHKa KOPPO3HOHHOTO
paspyluieHus MaTepuajoB. OJEKTPOXHMUYECKass U XUMHUYecKass Koppo3us. OCHOBHBIE IOHSATHS
anektpoxumun. [IpoBomuuku I u Il poma. DnekTposn3 Kak OKHCIUTEIbHO-BOCCTAHOBHUTEIIBHBIN
npouecc. Knaccudukanus npoBOJHUKOB U MPOXOXKIEHHE MOCTOSIHHOIO 3JIEKTPHUUECKOIo TOKa Yepe3
AIIEKTPOXUMHUYECKUE cUCTeMbl. OCHOBHBIE TUIIBI JIEKTPOXUMHUUECKUX CUCTEM M X COCTAaBHBIE YaCTH.
Onpenenenve NOHATUH Katod MW aHoi. OTIMYUTENbHBIE MPU3HAKH  AJIEKTPOXUMHUYECKUX
peakuuii.3akonbl Dapanes, KaxKyumecs OTKIOHEHUs. BbIxo o TOKy.

Paznen 2. OCHOBBI 3JEKTPOXUMUYECKON TepMOAMHAMUKH. I[IpUYMHBI BO3HMKHOBEHHUS
AJIEKTPOXMMHUYECKOTO NOTEHLIMANIA Ha IPAHULIE AIEKTPOI-pacTBOp. PaBHOBECHE B ANEKTPOXUMUYECKON
uenu. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE MOJYpPEaKUUd U TMOHATHE 3JIEKTPOAHOIO MOTEHIMAIA.
Knaccudukanus snextponos. KoHuenuus 37€KTpOHHOTO paBHOBECUS Ha I'PAHULIE IEKTPOA-METaIll.
Knaccudpukanus snexrpoxumuueckux ueneid. [IpaBuno 3HakoB u pacuer OJIC. Bonoponnsiii
MEKTPOJI W CTaHIapTHas BojgoponHas mikana. Kwucmopomserit snekrpon. Huarpamma Ilypoe.
MemOpanHble paBHOBecue, MeMOpaHHbI mnoTeHiuan. CTpoeHHe JBOMHOIO 3JIEKTPUYECKOTO
ci10sCBS3b AEKTPUUECKUX U aJICOPOLIMOHHBIX ABJIEHUI Ha rpaHulle paszaena (a3. EMKocTs qBOHOrO
anekTpuyeckoro cios. lloTeHumansl HyneBoro 3apsiaa W MexaHu3M Bo3HUKHOBeHUs O/JIC
ANIEKTpOXUMHUYECKON  11enu.OCHOBHBIE MOJEIbHBIE IPEACTABICHUS O CTPOCHUU JBOMHOIO
ANIeKTpUYeckoro cios. OCHOBBI  AJIEKTPOXUMHUYECKOM  KuHeTHKu. OOmas xapakTepucTHKa
AIIEKTPOXUMHUYECKUX MpoueccoB. [lonspuzaninoHHas XapaKTepUCTHKA B YCIOBMSIX JIMMUTUPYIOIIEH
CTaJuu MaccorepeHoca. MeToJ Bpalalouierocsi AWCKOBOIO AJIeKTpoja. Teopus 3aMeaseHHOro
paspsga M ee COBpeMEHHOe oOOoCHOBaHME. MeToapl U3ydeHHsl CTaJuid pas3psAA-HOHU3ALMH.
3aKOHOMEPHOCTU  3JIEKTPOJHBIX IPOLECCOB B YCIOBUSX MEUICHHOW XUMHUYECKOW CTaJIuu.
MHorocTauiiHple peakuy C MOCIE0BATEIbHBIM IEPEHOCOM 3JIEKTPOHOB.

4. O0beM yueOHOH TUCHUITHHBI

O0beM TUCIUTUTHHBI
Buz ye6Hoii paboth! 3E Axan. 4. Actp. 4.

OO6mast TpyI0€MKOCTh TUCITUTLTHHBI 6 216 162
KonrakTHasi pa0doTa - ayIuTOPHBIE 3aAHATHUSA: 2,22 80 60
Jlexinm 0,89 32 24
[TpakTueckue 3anstus (113) 0,44 16 12
JlaGopaTopHbIi MPAKTHKYM 0,89 32 24
CamocrosiTesibHasi padora: 2,78 100 75
Buabl koHTpOJIS:

JK3aMeH 1 36 27
KonTakTHas paboTa — mpoMeXyTo4yHast aTTecTarus 0,01 0,4 0,30
[ToaroroBka K sK3amMeHy 0,99 35,6 26,7

AnHHOTaIus K paboueit mporpaMme IUCIMUILIAHBI
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b1.B.08 «Xumunuyeckoe cONpoOTUBJICHHE MATEPHAJIOB)

1. Heap AucHMIUIMHBI — IPUOOpETEHHE CTYIEHTaMU 3HAHUN O KOPPO3UOHHBIX IIpoleccax,
IIPOTEKAIOIINX B Ia30BbIX M JKHUJIKHX CpeAax, O BUAAX KOPPO3UHU, UMEIOIHUMH MECTO B MPUPOJIHBIX U
TEXHOJIOTMYECKUX CPElax.

2. U3yuyenue AUCHMILVIMHBI HANIPABJIeHO Ha NpUOOpeTeHHe CJeIYIIMX KOMIEHTeHIUl U
HHAUKATOPOB UX J10CTHKEHUS

VYK-1.3; YK-2.2; YK-3.3; VK-8.1; IIK-1.1; IIK-1.2, IIK-1.3; IIK-7.1; I1IK-7.2; IIK-7.3; I1IK-8.1;
[1K-8.2; 11K-8.3; TIK-9.1; IIK-9.2; I1K-9.3

B pesynbrare u3ydeHus: AUCIUIUTMHBI 00YYaIOIIHIICS JOJKEH:
3name:
- (U3KMYECKUIl CMBICII ITPOLIECCOB, MPOTEKAIOIIMX Ha IEKTPOJax;
- MEXaHU3MBbI IIPOTEKAKIINX KOPPO3UOHHBIX IIPOLIECCOB;
- METO/IbI MCCIIEIOBAHNSI KWHETUKH 3JIEKTPOJHBIX IIPOLECCOB U IIPOLIECCOB KOPPO3UU;
- c110cOOBI KOPPO3UOHHBIX UCTIBITAHUM.
Ymems:
- CHUMATh IMOJISPU3ALMOHHBIE KPHUBBIE JIJIEKTPOAHBIX IPOLIECCOB, CTPOUTH JUATPAMMBI
KOppO3uH;
- ONPEIENATh Ha OCHOBE HKCIIEPUMEHTAIIBHBIX UCCIIEJOBAHUN U JINTEPATYPHBIX JAHHBIX TOKU U
ITOTEHLMAJIbl KOPPO3UH, IIOKA3ATEIN KOPPO3HH;
- OIIPENEIIATh JIUMUTHPYIOLIYIO CTAJNI0 KOPPO3UOHHOTO MPOLECCa;
- IPOM3BOJIUTH OLIEHKY KOPPO3UOHHON CTOMKOCTH MaTEPUAJIOB B arpECCUBHBIX Cpelax;
- IPOBOJUTH YCKOPEHHBIE KOPPO3HOHHBIE UCIIBITAHMS;
- IPUMEHSATH MOJYYEHHYIO HH(OPMALIUIO JUIsl pEHICHUSI KOHKPETHBIX TEXHOJOTUYECKUX 3a]1ay.
Bnaoemp:
- HaBbIKAMHM HACTPOMKHM TEXHOJOTMYECKOro OOOpYyHOBaHHUS, HANAIKU MPHUCIOCOOICHUH,
MHCTPYMEHTA U IPYroil OCHACTKU, BKIIFOUEHHOU B 1a00PAaTOPHBIN MPAKTUKYM.

3. Kpartkoe cogep:xaHue TUCHMILIHHbI

Paznen 1. DnexkTpoxuMudeckass KOppo3us. DIEKTPOAHBIC TOTCHIIMAIBI U TEPMOIUHAMUYECKAS
BO3MOKHOCTb KOppo3uu. Koppo3usi B KHCIBIX pacTBOpax. MexaHW3M BOCCTaHOBJIIEHUS BOJOPOAA.
Koppo3uss B HeWTpalbHBIX U IIEJIOYHBIX cpenax (KUCIOpojaHas Kopposus). MexaHu3m
BOCCTaHOBJIeHUs! Kucnopoia. [losisgpuzanuoHHble IuarpaMMbl KOpPpOAHUPYIOUIUX MeTamnoB. CHsTHE
MOJISIPU3AaLIMOHHBIX KPUBBIX. PacueT ckopocTeil Koppo3uu Mo MOJSPU3ALUOHHBIM JaHHBIM. BiusHue
COOTHONLIEHUS IUIOIIAJEH KaToJa M AaHOJa Ha TOKH KOppo3uh. Teopuss KaTOAHOW 3alUTHI.
[TaccuBanus. Xapakrtepuctuka mnaccuBaunn u  @Pnage noreHnuan. [loBeneHne maccuBaTOPOB.
[TaccuBHOCTB k€J€3a B a30THOM KUCJIOTE. AHOAHAA 3allMTa U NepernaccuBanus. Teopusi HaCCUBHOCTH.
Crabunu3anysi NacCUBHOW IUIEHKHM BO BpeMeHH. [leificTBHE XJIOpUA-MOHOB U aKTHBHO-IIACCHBHBIE
aneMeHThl. KpuTtnueckuil MoTeHIMal NUTTUHrooOpa3oBaHus. JlokanabHash aHOIHAS IAcCUBALUS.
[TaccuBHOCTH cru1aBoB. BnusiHue BHYTpeHHUX (DaKTOPOB Ha KOPPO3MOHHOE MOBEACHME: NpUpOJa
MeTajjia, CoJIepKaHue U CTPYKTypa CIUIaBa, COCTOSHME UM 00pabOTKa MOBEPXHOCTH, MEXaHUYECKHE
HanpspkeHus. BiusHue BHemHUX (AKTOPOB Ha KOPPO3MOHHOE IOBEJEHHE: COCTaB M XapakTep
arpecCUBHOM CpeJibl, TEMIIEPATypa, NABJIEHUE, CKOPOCTh ABWKEHUS CPENbl, BHEIIHSS IOJSPU3ALNs,
KOHTAKT C METAJUIAMH U HEMETaJUIaMHU.

Paspen 2. Xwumuueckas xopposus. Koppo3us HeMETANIMYECKMX MaTepHasoB. MexaHu3M
razoBoy Kopposuu. TepmoauHammuka ra3oBo kopposuu. Kunetmka rasoBoil xopposuu. BnusiHue
BHYTpEHHUX (DaKTOPOB Ha Ta30BYI0 KOPPO3HMIO: COCTaB, CTPYKTypa CIUIaBOB, MEXaHHYECKHE
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HampsDKeHUs U Jaegopmanusi, o0paboTka MOBEpXHOCTH. BiusHue BHemIHHX (AKkTOpOB Ha ra3oBYIO
KOPpO3HIO: COCTaB Cpelbl, TeMIepaTypa, JaBJIE€HUE CKOpOCTb JBWKEHHS cpeabl. Kopposus
noumepoB. Kopposus 6eToHOB.

4. O0beM yueOHOMH TUCHUILTHHBI

O0beM TUCIUTUTHHBI
Buz yue6Hoii paboth! 3E Axap. 4. AcTp. 4.

OO6mast TpyI0€MKOCTh TUCITUTUTHHBI 5 180 135
KonrakTHasi padoTa - ayIuTOPHBIE 3AHATHUSA: 1,78 64 48
Jlexinm 0,89 16 12
[TpakTnueckue 3anstus (113) 0,44 16 12
JlaGopaTopHbIi MPAKTHKYM 0,89 32 24
CamocrosiTesibHasi padora: 2,22 80 60
Buabl koHTpOJS:

JK3aMeH 1 36 27
KonTakTHas paboTa — mpoMeXyTo4yHast aTTecTalus 0,01 0,4 0,30
[ToaroroBka K sK3amMeHy 0,99 35,6 26,7

AHHOTAIUA K padoyeil mporpaMmme JMCHMUILIMHBI

b1.B.09 «JIabopaTOpHbIi NPAKTHKYM [0 MaTePUAJJIOBEICHUIO»

1. Heas aucuUMIVIMHBI — TPUOOpPETEHUE CTYAEHTaMU 3HAaHUN, HEOOXOIUMBIX s
CaMOCTOSITEJIBHOTO PEIICHUs BOIPOCOB, CBSI3aHHBIX C BBHIOOPOM MaTepuaioB s 000PYAOBAaHUS U
KOHCTPYKIMH C Yy4E€TOM YCIOBUHM OKCIUIyaTallud, a TAaKXE HKOHOMHUYECKHX M 3KOJIOTMYECKHUX
(hakTopoB.

2. U3yuyenune AUCHMILVIMHBI HANIPABJIeHO Ha NpUOOpeTeHHe CJeIYIIMX KOMIEHTeHUUl U
HH/AUKATOPOB UX JI0CTHKEHUS

[IK-1.1; TIK-1.2, TIK-1.3; [IK-2.1; T1K-2.2; TIK-2.3; [1K-7.1; I1K-7.2; T1K-7.3; TIK-8.1; I1K-8.2;
[1K-8.3; I1K-9.1; T1K-9.2; T1K-9.3

B pesynbrare u3ydeHus: AUCIUTUTMHBI 00YYaIOIIHIICS JOJKEH:

3name:

- CTpOEHHE, CBOMCTBA M MX CBA3b C COCTAaBOM MaTEPHUAJIOB, HAIIPABJICHUS U INEPCIIEKTUBBI
IIPOLIECCOB CO3AAHMUS HOBBIX MAaTE€pPUAJIOB;

- o0ilacTu NPUMEHEHHUs pa3jMuYHBIX TPy MaTepuaJoB B CBA3M C MX CBOMCTBAaMH H
TEXHOJIOTUSIMU 00ECIIeUEHNUs ITUX CBOICTB;
- (U3MYECKUl CMBICII MTPOLIECCOB, MPOTEKAIOIIMX Ha IEKTPOax.

Ymemes:

- B pe3yJbTaTe aHallu3a YCIOBUN SKCIUTyaTallMd U MPOU3BOJICTBA OOOCHOBAHHO U IPABHIILHO
BBIOMpAThH MaTepua;

- aHaNM3UpoBaThb (U3MKO-XUMUYECKHE U MEXaHWYECKHMEe CBOMCTBA MaTepuajoB, UX
KOPPO3MOHHYIO CTOMKOCTB M TEXHOJIOTMYHOCTB;
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- Ha3HauyaTh OOpaOOTKy B LENSIX MOJYYeHHUS 3aJaHHOW CTPYKTYphl U CBOMCTB, 0OeCIeUMBAIOLIUX
BBICOKYIO HaJIe)KHOCTh M3/IEIINN;

Bnaoemow:

- HaBbIKAMU HCII0JIb30BAHUSI METOJIOB CTPYKTYPHOTO aHalIM3a U ONpeaesieHUs PU3NYECKUX U
(U3MKO-MEXaHUYECKUX CBOMCTB  MaTepuaioB, TEXHUKOW TMPOBEAEHUS  OSKCIEPUMEHTOB U
CTaTUCTUYECKON 00pabOTKH dKCIIEPUMEHTANIbHBIX JaHHBIX;

- OpOCTEHIIMMHU ONepalusMU ONPEIENICHUsT CBOWCTB MAaTEpUajOB, MCIOIb3yEMbIX, B
YaCTHOCTH, B TEXHOJIOTUSIX 3alllUThl OT KOPPO3UU;

- METOJIaMU MWCIBITAaHUM pa3IMYHBIX MAaTepUAJIOB M aHalM3a IMOJYyYEHHBIX pPe3yJbTaToB,
MIPUMEHEHHEM IOJIyY€HHBIX 3HAaHUN Ha MPAKTUKE.

3. Kpartkoe cogep:xaHue JUCUMILIHHbBI

Paznen 1. ®u3nuko-xuMHUecKUe OCHOBBI MaTepuaioBeaeHusa. OCHOBHbIE MOHSTHUS O CTPOEHUH,
CTPYKTYpPE M CBOMCTBaXx MaTepHaoB. MeTOoapl HM3ydeHHs CTPYKTYpPbl M CBOWC TB MaTEPHAJIOB.
Crpoenue marepuanoB. CpoiictBa MarepuanoB. [lokaszarenu cBoicTB. Kiaccudukamms CBOWCTB.
Mexannueckue, (¢Gu3NYeCKue, XUMHUYECKHE, OHKCIUTyaTal[MOHHbIE U TEXHOJOIMYECKUE CBOICTBa
MatepuainoB. [loka3arenu MexaHUYECKUX CBOWCTB, ONpeessieMble NPU CTATUYECKUX HUCIIBITAaHUSIX Ha
pacTsbkeHre W u3ru0. Mertonpl ompenesneHus TBEpAOoCTH MaTepuaioB. [lokazarenn MexaHMUYECKHX
CBOMCTB, OIIpeiesisieMble IPU JUHAMUUYECKUX U LUKINYECKUX UCIIBITAHUSIX.

Pa3znen 2. Merainmueckue Matepuainsl. JKene3o u criiaBbl Ha ero ocHoBe. CTanu M YYTI'yHBI.
XKenesoyrnepoauctoie cruiaBbl. CTPyKTYpbl CIUIaBOB JK€JI€30-yriepoh. JluarpamMmbl COCTOSIHUS
xKene30-ueMeHTUT. KoMIoHeHTh!, (a3bl U CTPYKTYpHBIE COCTAaBJISIONIME CTajeil M OeNbIX YYTr'yHOB.
KoHcTpyKiimoHHBIE  METaUIMYECKUE MaTepuaibl. YTJIEPOJUCTble W JIETUPOBAHHBIE  CTaJIH.
Knaccudukanus cranei, onpezeneHue NOHIATUSA KayecTBa cTauu (TpeOoBaHUS K KauecTBY). BinusHue
yriaepoja U IMOCTOSHHBIX (TEXHOJOTMYECKHMX) MpUMEcel Ha KauyecTBO CTalM, METOJbl YIy4YIICHHUS
KayecTBa CTaJIX (MOBBIIIEHHE €€ KOHCTPYKUMOHHOM MpPOYHOCTH). BiusHue nerupyromux 3J1eMeHTOB
Ha cBoiictBa cranu. KoncTpykuuonsele cramu. HWHcTpymeHTtanbHble ctanu. Krnaccuduxanus
YIIEPOJUCTHIX U JIETMPOBAaHHBIX cTanei. MapkupoBka craneil UyryHsl u TBepable ciiaBbl. CBolcTBa
W Ha3HaueHue 4yyryHa. L[BeTHble MeTayuibl M cIUIaBbl Ha MX ocHoBe. OOwmias xapakTepucTHKa U
Kiaccuukanus.

4. O0beM yueOHOMH TUCUMILTHHBI

O0beM TUCIUTUTHHBI

Bup yae6roi paGoTsr 3E Akap. 4. Actp. u.
OO6mast TpyI0€MKOCTh TUCITUTUTHHBI 2 72 54
KonrakTHas pa0doTa - ayIuTOPHBIE 3AHATHUSA: 0,88 32 24
Jlekuuun
[Tpaxtuueckue 3ausarus (113)
JlaboparopHbie paboThI 0,88 32 24
CamocrosiTesibHasi padora: 1,111 40 30
KonrtakTHas camocrositenbHas paboTa 0,006 0,2 0.15
CamMocTosATEeTpHOE U3YUCHUE PA3/ICTIOB JUCITUTIIIHBI 1,11 39,8 29,85
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Buja urorosoro KOHTPOJIsA: 3auer

AHHOTAIUA K padoyeil mporpaMmme JMCHMUILIMHBI

b1.B.10 «3amuTa 0T KOPPO3MH HEMETAIMYECKHX MAaTEPHATIOB)

1. Heap AUMCHUIIMHBI COCTOMT B YCBOEHHH CTYACHTAMH METOJOB OLEHKH KOPPO3HMOHHOMH
CTOMKOCTU (XMMHUYECKOTO CONPOTUBIEHUS) TMEPCHEKTUBHBIX HEMETAIMYECKHMX MAaTepUasoB,
O03HAKOMIIEHHH C HUX CTPYKTYPHBIM COCTOSIHHEM W CBOWCTBAMH, HAXOXICHHUE IYTEH UX 3aLIUTHI OT
BO3JICHCTBUS arpeCCUBHON KOPPO3UOHHOW CPEJIbI.

2. U3yuyeHue AUCHMILVIMHBI HANIPABJIeHO Ha NpUOOpeTeHHe CJeIYIOIMX KOMIEHTEeHUUH U
HH/AUKATOPOB UX J10CTHKEHUS

VYK-1.1; YK-1.3; YK-2.1; VK-8.2; IIK-1.1; IIK-1.2, IIK-1.3; IIK-7.1; IIK-7.2; IIK-7.3; I11K-8.1;
[1K-8.2; 11K-8.3; TIK-9.1; I1IK-9.2; I1K-9.3

B pesynbrare uydeHus: AUCIUIUTMHBI 00YYaIOIIHICS JOJKEH:

3namo:

- COBPEMEHHbBIE U MMEPCHEKTHUBHbIE KOHCTPYKLHUOHHBIE U (DYHKIMOHAJIbHbIE HEMETAJUIMUECKUE
MaTepuabl;

- CBOMCTBA Pa3JIUYHbBIX I'PYIIT HEMETAIMYECKUX MAaTEPUAIIOB;

- OCHOBHbBIE KOPPO3HOHHBIE CpEIbl, CHOCOOHBIE YXYyALIaTh CBOMCTBA HEMETAINIMYECKOIO
Marepuaia B IpOLecce ero dKCIUTyaTaluu;

- 00J1aCcTH IPUMEHEHUSI HEMETAJUTMUYECKUX MaTepUalloB;

- CYHIHOCTB ITPOLIECCOB KOPPO3HOHHOTO pa3pyLICHHs MaTEPUAIOB M NEPCIIEKTUBHBIE METOMbI
3aIIUTHI HEMETAJUIMYECKUX MATEPUATIOB OT KOPPO3UHU.

Ymemon:

- CBA3BIBATh (PM3MUYECKHE M XMMHUYECKHE CBOMCTBA MaTEpUajOB U IMPOLECCHI, TPOTEKAIOUIUE B
HHUX C UX KOPPO3MOHHOM CTOMKOCTBIO IIPHU B3aUMOAECHCTBUH € PA3JIUYHBIMU arpeCCUBHBIMU CPEJIAMU;

- AaHAIM3UPOBATh CBOMCTBA MAaTEPUAJIOB;

- HCIIOJIb30BATh 3HAHUS TEOPETUYECKUX OCHOB MAaTEpUAJIOBEICHUS U TEXHOJIOITMH COBPEMEHHBIX
MaTepUaIoB IIPHU PEUICHUU KOHKPETHBIX PUKIIAHBIX 3a/1a4 3aIIATHI OT KOPPO3UOHHBIX PA3PYILICHUN;

- AaHAIM3UPOBATH IPUYMHBI YXYIIEHUS SKCIUTyaTallHOHHBIX CBOMCTB MaTE€pPHAJIOB U IpEJIaraTh
000CHOBAHHBIE BapUAHTHI UX YIIY4ILIECHUS.

Bnaoemp:

- HaBbIKaMH BbIOOpa palMOHAJIBHOIO METOJa 3allUuThl MaTepHajla B 3aBUCHUMOCTH OT
(YHKIIMOHAJILHOTO Ha3HAUYEHUS MAaTEPUAJIOB U TEXHOJIOTMUECKUX TPEOOBAHUN K U3JIEIHIO;

- HaBbIKaMu MoA0Opa PaLMOHAIBHOM 3allUThl MaTepuaja OT KOPPO3HOHHOTO pa3pyIICHUs C
LeJIbI0 TIPOJIEHUS €r0 CPOKa CIIY:KObI;

- COBPEMEHHBIMH MH(POPMAIMOHHO-KOMMYHHKAI[MOHHBIMU TEXHOJOTUSIMU U CPEACTBAMU MpHU
pa3paboTKe TEXHOJOTMYECKHX IPOLIECCOB 3alllUThl COBPEMEHHBIX MaTepUalOB OT KOPPO3UOHHOTO
pa3pylIeHHus;

- HaBbIKaMU Pa0OTHI C HAYYHO-TEXHUYECKOM JUTEpaTypoil W HOPMATHUBHOW JOKyMEHTAlUEW B
o0jacTu MaTepuajOBEelEeHUsT M 3alUThl OT KOPPO3UH, a TaKKe CIOCOOHOCTSIMU COOMpaTh,
aHAIM3UPOBATH, 0000IIATh HAYYHO-TEXHUYECKYIO MH(POPMAIIHIO TI0 TEMATUKE MUCCIICIOBAHMUSL.

3. Kpartkoe cogep:xaHue TUCUMILIHHBI
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Pa3nen 1. Marepuaiibl, ucnonbzyemble B TexHuke. Benenue. TpeboBaHus K MepcreKTUBHBIM
HeMeTamyeckum MarepuanaMm. Kiiaccugukaiys OCHOBHBIX TUIIOB COBPEMEHHBIX KOHCTPYKLIMOHHBIX
1 GYHKIIMOHATBHBIX HEMETAIUTMYECKUX MAaTEPHATIOB U KOMITO3UTOB.

1.1.CunukatHble MaTepuansl. OOmue cBeaeHus. Marepuainbl, nojgy4aeMble MYTEM IUIaBICHUS
TOPHBIX TOPOJ WM APYTrUX MPUPOAHBIX BELIECTB: KaMEHHOE JIMTHE, IJIABJICHBIN KBapll, CTEKJIO
(omTUYecKoe CTEKJIO), CUTAJUIbl, CHJIMKATHbIE SMajM. MaTepualbl, IMOJydyaeMble MYTEM CIEKaHUs
MPUPOJHBIX BEUIECTB: KHUCIOTOYNOpHas KepaMuka U ¢Gapdop; MHUHEpaIbHbIE HEOPraHUYECKHE
BSDKYILME BEIeCTBA M MaTepuajgbl Ha HMX OCHOBE: BO3JAYLIHbIE MHUHEpajIbHbIE HEOPraHUYECKHE
BSDKYILME BEUIECTBA, TUAPABINYECKHE MUHEPaAIbHbIE HEOPTaHMUECKHUE BSDKYILME BELIECTBA, OETOH.

1.2.Ilonumepubie MmaTepuansl. OOImME CBEIEHUS U OCHOBHBIE CBOMCTBA IOJINMEPOB.
MeXaHU4yecKue, pru3nueckue, XuMUIEeCKHe, JIEKTPUUECKIE U TEXHOJIOTMYECKHE CBOICTBA OJIUMEPOB.
Crpykrypa mnonumepoB. Kiaccupukanus muiactmacc. TepMoIUIacTUYHBIE U TEPMOPEAKTUBHBIE
nomumepsl.  O630p Hambosjee BOCTPEOOBAHHBIX TEPMOIUIACTOB U PEAKTOIUIACTOB (TOJIUATHIICH,
MOJIUIIPOTIUJIEH, TOJMBUHWIXJIOPU, TOJIUCTUPOJ, (TOPOIIACTBI, MOJUAMHUABI, MOJUYPETaHBbI,
¢benosndopmanbaeruHble CMOJIbI, KAPOAMUJIHBIE CMOJIbI, SIOKCUIHBIE CMOJIbI, KPDEMHUMOPraHU4YeCKHe
CMOJIBL, TOJIUA(UPHBIE CMOJIBI). DJIaCTOMEPHI: Kay4yKU U PE3UHBIL.

1.3. KommosutHele Marepuanbl. OOmme cBenenus. Kiaccudukanuss KOMIIO3UTOB.
CrekJIomIacTUKY, YIJeIIacTUKY, OOpOIUIACTUKU, OPraHOIUIACTUKH, IOJIMMEPhI, HAIOJIHEHHBIE
MOPOIIKaMH, TeKCTOIUThl. KoMmo3uTHble MaTepuaabl Ha OCHOBE KEPaMHUKHU: KEPMETbI, MUKPOIMUTHI.
Komno3uTHbie MaTepuaiibl ¢ METANIMUECKOW MaTpulleld. ApMHUPOBaHUE METAUIOB BOJIOKHaMu (Oopa,
yriaepoja, kapOuaa KpeMHHUs, BOJbGpama, OKCHJ alIOMHUHUS, OKCUJ IUpKoHHUsA). KommnosutHbie
MaTepuaibl OKCUI-okcu. CBOCTBA KOMIIO3ULIMOHHBIX MATEPHAJIOB M 00JIACTH X UCIOJb30BAHUS.

Pa3zpen 2. B3zanMozeiicTBrEe HEMETAUIMYECKMX MAaTEPUAIOB C PA3NMYHBIMUA KOPPO3HOHHBIMU
cpenamu:

2.1. OcobGeHHOCTH B3aUMOAECUCTBHSI HEMETANINYECKUX MaTepUaioB C BOJOH.

2.2. OcoOeHHOCTHM B3aMMOJACHUCTBHSI HEMETANIMYECKHX MAaTepuajoB C OpPraHUYECKUMHU
PacTBOPUTEIISIMHU.

2.3. Oco0eHHOCTH B3aUMOJICHCTBUSI HEMETAIIMYECKUX MATEpUajoB C paciulaBaMd METAJJIOB U
COJIEH.

2.4.  OcoOGeHHOCTHM B3aUMOJCHMCTBHMS HEMETAIMYECKMX MaTepuajioB C  pacTBOpamu
AJIEKTPOJIUTOB.

2.5. OcoOeHHOCTH B3aUMOICHCTBUSI HEMETALTHYECKUX MAaTEPUATIOB C Ta3aMHU.

2.6. Koppos3uss Oerona. Tpu Buma koppo3um OeToHa. 3amuThl O€TOHA OT KOPPO3HOHHBIX
BO3/ICUCTBUM arpeCCUBHON CpEBI.

Paznen 3. OCHOBHbIE HaNpaBJICHUs 3aLIUThl HEMETAUIMYECKUX MAaTEpUANOB OT KOPPO3UOHHBIX
pazpyuienuii. CriocoObl 3alIUTHI OT KOppo3uu. JlernpoBanue, UHrUOMPOBaHUE, TIOKPBITHSL.

4. O0beM yueOHOM TUCHUITHHBI

O0beM TUCTUTUTHHBI
Bup yae6roit paGoTsr 3E Akan. 4. Actp. 4.
OO6mast TpyI0€MKOCTh TUCITUTUTHHBI 5 180 135
KonrakTHasi padoTa - ayIuTOPHBIE 3aAHATHUSA: 1,33 48 36
Jlexinm 0,89 32 24
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[TpaxTueckue 3anstus (113) 0,44 16 12
B TOM 4HcJje B (hopMe MPaKTHIECKOM MO OTOBKH

CamocrosiTesibHas padoTa: 2,67 96 72
Buabl koHTpOJIS:

JIK3aMeH 1 36 27
KonTakTHas paboTa — mpoMeXyTo4yHast aTTecTalus 0,01 0,4 0,30
[ToaroroBka K sK3amMeHy 0,99 35,6 26,7

AHHOTAIUA K padoyeil mporpaMmme JMCHUILIMHBI

b1.B.11 «3amuTa 0T KOPPO3MH METAJJIOB U CILJIABOB»

1. Heap AucuMmmMHbI — IpUOOpPETEHHE CTYIEHTaMU 3HAHUN JUIsl peleHus podeccunoHanIbHbIX
3aa4 B 00JacTH pecypcocOeperarommx pelieHuil mpu BbIOOpE KOHCTPYKLIHMOHHBIX MaTepuaioB U
3alUTe UX OT KOPPO3MM, OCBOCHME MPHUHIIMIIOB BHIOOpA MaTepUaloB M CIOCOOOB HUX 3alllUThHl B
KOHKPETHBIX YCIIOBUSX 3KCILTyaTallUH.

2. U3yuyeHue AUCHMILVIMHBI HANIPaBJIeHO Ha NMpUOOpeTeHHe CJIeIYIIMX KOMIEHTeHUUl U
HHIMKATOPOB MX J0CTHKEHUSA

VYK-1.1; YK-1.3; VK-2.1; TIK-1.1; TIK-1.2, TIK-1.3; T1K-7.1; T1K-7.2; TIK-7.3; [1K-8.1; I1K-8.2;
[1K-8.3; I1K-9.1; T1K-9.2; T1K-9.3

B pesynbrare u3ydeHus: AUCIUIUTMHBI 00YYaIOIIHICS JOJKEH:

3name:

- 00111ME CBEJCHUSI O COCTOSIHUM U U3MEHEHUU CBOMCTB KOHCTPYKLIMOHHBIX MaTepUaoB;

- OCHOBHbIE€ MCTOYHHMKH KOPPO3HOHHOI'O BO3JCHCTBUS Ha KOHCTPYKIMOHHBIE MaTE€pHAlIbl, UX
KAueCTBEHHbIE M KOJUYECTBEHHbIE XapaKTEPUCTUKHU, METOJbl U CHOCOOBI MPOrHO3MPOBAHUS
HaJEKHOCTH 000PYIOBaHUS U MOCJIEACTBUI KOPPO3ZUOHHOTO BO3JICHCTBUS;

- Pa3HOBUAHOCTM U Ha3HAUYEHHE TaJbBaHUYECKHX METAJUIMYECKUX U HEMEeTAUIMYECKUX
ITOKPBITU;

- 001111€ 3aKOHOMEPHOCTH 3JIEKTPOOCAKICHHS METAIIIOB;

- C1IOCOOBI 3aIUTHI OT KOPPO3UH METAUINYECKUX U HEMETAITINYECKUX MaTepuaos;

Ymems:

- 000CHOBaTh KOHCTPYKIIMIO arapaTra U KOMILJIEKC MEPOIPUATHH IO 3aiuTe 000py1oBaHus U
TPAHCIOPTHBIX KOMMYHHKAIMI OT KOPPO3UOHHOTO BO3JEHCTBUS OKPYXKAIOIIEH Cpesibl;

- BBIOMpPATh ONTUMAJIbHBIE METO/IbI IPOTUBOKOPPO3UOHHOM 3aIUTHI;

- pa3paboTaTh KOMIUIEKC MEPOIIPHUATHI 110 3aIIUTE METAJIJIOB OT KOPPO3UH;

- aHaTU3UPOBaTh (UBMKO-XMMHUYECKHE U (U3NKO-MEXaHWYECKHUE CBOWMCTBA MOKPBITHH, HX
KOPPO3UOHHYIO CTOMKOCTb U 3aLIUTHYIO CIOCOOHOCTB;

- oA0UpaTh TUII HOKPBITUH JUIsl KOHKPETHBIX LENeH;

Bnaoemy:

- pa3IUYHBIMU cIOcO0aMU 3alIUThl MAaTEPUAJIOB OT KOPPOZUOHHOTO pa3pyIICHHUS;

- JTAaHHBIMH, MO3BOJISIONIMMH BbIOpaTh HEOOX0IUMOE 000PYAOBAHUE M KOPPO3UOHHOCTOMKUIL
MaTepuai Ajs €ro U3roTOBJICHUS;

- METOJaMH OLIEHKM KOPPO3MOHHOTO IOBEJCHHS MaTepHalioB U MOKPHITHH B KOHKPETHBIX
YCIIOBHUSAX 3KCILTyaTaluu;

- HaBbIKAMH MHTEHCU(UKALUN IIPOLECCOB ANEKTPOOCAKICHHS METAJUIOB U CIJIaBOB.
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3. Kpartkoe cogep:xaHue JUCUMILTHHbBI

Pasnen 1. Bsedenue.  PayuonmanvHoe  npomusoOKOppO3UOHHOE  KOHCMPYUPOBAHUE.
IIpomusokopposzuonnoe necuposanue. Knaccupukanus u 0030p METOJIOB 3alIUThl METAIOB OT
KOppo3un M OOOCHOBaHME BBIOOpa METOJA 3alIUTHI. 3allUTa MeTala OT KOPPO3UM Ha CTaauu
MIPOEKTUPOBAHUS U U3rOTOBIIEHUS. [l0BbIIIEHNE KOPPO3NOHHOW CTOMKOCTH MeTaljia IyTeM U3MEHEHHS
¢uznueckoro M (azoBOro cocTaBa: MPOTUBOKOPPO3UOHHOE JIETMPOBAHME, IPOTHBOKOPPO3HOHHOE
padbuHHpOBaHKE, TEPMOOOpaOOTKA.

Paznen 2. 3awuma om xopposuu obpabomkou cpedwvi. Y naqeHue arpeCCUBHBIX KOMIIOHEHTOB,
MOHI)KEHUE KOHIEHTpauuu okuciautenenurudutopsl kopposuu. OnpeneneHue, KiacCUpUKaIs,
MEXaHHU3M JIeHCTBUS (MEXaHU3M IacCUBAllMM W MHIUOMpPOBaHUS) U 00JIACTH TNPUMEHEHHS
UHIUOUTOPOB KOppo3uu. Heopranmueckue HMHrHOUTOpPHI KOppo3uu. OpraHuvyeckue HHTHOUTOPHI
KOPpPO3UH, BKIIOYAash KOHCHCTEHTHBIE CMa3KW M MHTUOMTOPHI TpaBieHus. Jleryuue (mapo-¢asHbie)
uHruouropsl. Ouenka 3¢(HeKTUBHOCTH JeMCTBUS MHIMOUTOPOB (3amuTHbIN 3¢ddext). Koncepnamus
MeTtaindyecku uzaenuil. CpeactBa U MeToabpl KoHcepBauuu. Jleaspanusa. OOpaboTka XOJIOTHOW U
ropsiueit Boabl. [loaroroBka Bojbl AJ1sl MapOBBIX KOTJIOB. MeToAbl MPOTUBOKOPPO3ZUOHHONW 00pabOTKH
KOTJIOBOU BOJIBI.

Pa3znen 3. Onexmpoxumuueckas 3awuma. KatonHas snexTpoxumuueckas 3aumuta. Karoanas
3aluTa OT BHEIIHET0 UCTOYHUKA ToKa. KaTtonHo-npoTekTopHas 3amuta. AHOIHAS JIEKTPOXUMUYECKast
3amuTa. AHOJHAS 3allMTa OT BHEIIHETO UCTOYHMKA TOKA. AHOJTHO-IIPOTEKTOPHAs 3allUTa.

Paznen 4. 3awumnvie noxpvimus. Mertammmdeckue TOKpbITHA. Kiaccudukanus 3amuTHBIX
noKpbITUd. MeTopl nonydenus. Onpenesenre 3aluTHON CIOCOOHOCTH U KOPPO3HOHHOM CTOMKOCTH
MOKpBITUH. Buabl Metaummuecknx MOKpbITUH. [lOoAroToBKa IMOBEPXHOCTH NIEPEN HAHECEHUEM
MeTalinyeckux MOoKpbITHil. [{uHkoBbeie mokpbiTHs. KagmueBbie mokpbiTus. HukeneBble MOKPHITHS.
Mennbie nokpbiTus. OJioBSHHBIE MOKpbITUSA. KOHBEpCHOHHBIE MOKPHITUS. XpOMaTHPOBaHHE
(OLIMHKOBAaHHBIX W KaJMHUPOBaHHBIX NoBepxHOcTel). OxcunupoBanue cranu (Boponenue).
OxkcumupoBanne amomuHusl. @DocdarupoBanne. Hemertamnmuyeckue moOKpeITHsS. HaHecenue
JJAKOKPACOYHBIX MOKpbITUN. HaHneceHre NOKphITHIA U3 MOPOLIKOB, CYCIIEH3UN M KUIAKUX KOMIIO3ULUH.
Jlakokpacounsle M noJguMepHble NOKpbITHSA. Hanecenune mnokpeituii u3 nuctoB (IlmakupoBanue,
(GyTepoBKa JIMCTOBBIMU MOJIUMEPHBIMU MaTEPUATIAMH ).

4. O0beM yueOHOMH TUCHUITUHBI

O0beM TUCTUTUTHHBI
Bup yae6roi paGoTsr 3E Akan. 4. Actp. u.

OO6mast TpyI0€MKOCTh TUCIUTUTHHBI 7 252 189
KonrakTHasi padoTa - ayIuTOPHBIE 3aAHATHUSA: 2,66 96 72
Jlexinm 0,89 32 24
[Tpaxtnueckue 3anstus (113) 0,44 16 12
JlaGopaTopHbIil MPaKTHKYM 1,33 48 36
CamocrosiTesibHas padora: 3,33 120 90
Buabl koHTpOJIS:

JK3aMeH 1 36 27
KonTakTHas paboTa — mpoMeXyTo4yHast aTTecTarus 0,01 0,4 0,30
[ToaroroBka K sK3amMeHy 0,99 35,6 26,7
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AHHOTAIUA K padoyeil mporpaMmme JMCHMUILIMHBI

b1.B.12 «buosornyeckass KOppo3usi MaTepHaI0B»

1. Heap QMCHUIVIMHBI COCTOMT B MPUOOPETCHHH CTYJICHTAMH 3HAHMH O MPHYMHAX BO3HMKHOBCHHUS
OMOJIOTMYECKONW KOPPO3WH, CIOCO0ax e€e¢ OOHapy)KEHMS, BBIABICHUU IOTCHI[MAJIBHO OIACHBIX YCIOBUH
IKCIUTyaTallid MaTepUasioB, 00 OCHOBHBIX CIIOCO0AX M METOMAaX 3allUThl MATEPHAIOB OT OMOMOBPEKIAFOIICTO
BO3JICHCTBUSI.

2. U3yyeHue AUCHUIJIMHBLI HANPABJIEHO HA NMPHOOpeTeHHE CJAEAYIONMMX KOMIETEHUHH H
HHAUKATOPOB UX JOCTUKEHUS

VK-1.1; YK-1.2; YK-1.3; TIK-1.1; I1K-1.2, TIK-1.3; [1IK-7.1; TIK-7.2; I1K-7.3; T1K-8.1; TIK-8.2;
[1K-8.3; I1K-9.1; T1K-9.2; TIK-9.3

B pe3ynbraTe n3yueHuss AMCUUIITMHBI 00YJaIOLUICS JODKEH:

3namo:

- TMPUYMHBI BO3HUKHOBCHHUS OHMOJOTMYECKOHl KOPPO3MH MAaTEpUaliOB; BO3MOXKHBIC CIIOCOOBI ee
OOHApYKEHUS; OCHOBHBIE CIIOCOOBI M METO/IbI 3AIIMUTHI MATEPHAIOB OT OMOMOBPEKIAIOIICTO BO3ACHCTBUSI.

Ymemon:

- oueHuBaTh 3(P(HEKTHBHOCT, M PaOOTOCIIOCOOHOCTh MPOTUBOKOPPO3MOHHON 3aIUTHl MaTEpPHajOB OT
OUOTIOBP XK ICHU;

Bnaoemp:

- METOJIAMH 3aIMThl MATEPHAJTIOB OT OMOMOBPEK/IAIOIIECTO BO3/ICHCTBUSL.

3. Kpartkoe cogep:xaHue JUCHMILIHHBI

Pa3zgea 1. buokoppo3usi: TEPMHUHBI U ONIPEICTICHHUS.

buoxopposus: Tepmunsl 1 onpeneneHuss. OCOOEHHOCTH OMOTIOBPEKICHUN MaTEpUaIoB. ATEHTHI
OMOTOBPEXKICHUN U (EpPMEHTHI: OAKTEpUU W TUIECHEBBIC T'PUOBI, AKTHHOMUIICTHI, JUIIAWHUKA W
npourie OnopazpymuTesu, GepMeHTsl. PaKTOPHI, BIUSIOMINE HA MTPOIIECCHI OMOTIOBPEIKICHUH.

Pa3zgea 2. bUoOKOppo3usi METAIIIMYECKUX MaTEPUATIOB.

Kopposuiinoe Bo3aelicTBe MHKpOOOB Ha MeTauibl. [IpsMoe W KOCBEHHOE ydacTue
MUKpPOOPIaHU3MOB B KOPPO3UM METAIIOB U HX MexaHu3M JeiictBus. Kopposus MeramioB mnoj
NeMCTBHEM MUKpPOOPTaHM3MOB Kak Ouoanexkrpoxumuueckuit mpourecc. CrocoObl  3aIIMThI
METaJNINYECKUX MaTepuaioB OT OUOKOPPO3UH.

Pazgea 3. buokoppo3usi CTPOUTENBHBIX MAaTEPUATIOB.

OcHoBHbIE OMOAECTPYKTOPBI CTPOMUTEIBHBIX MaTepualoB. MUKpOOHOIOrHUecKas KOppo3us
0eroHOB. MeXaHU3M HEraTUBHOTO BO3JEHCTBUS MMKPOOpPraHM3MOB Ha OeToH. buonorumueckue
MOBPEXKACHUS OT OoOpacTaHusi THAPOTEXHHUYECKUX COOPYKEHHM MHUKpPOOpPraHU3MaMmH, BOJOPOCIISMH,
MosuttockamMu. OmpeziefieHue CTeneHu OHOMOBPEXKIACHUSI CTPOUTENbHBIX KOHCTPYKLUMH 30aHUN U
COOPY)KEHUM, BBI3BAHHBIX JICUCTBHEM OHOJECTPYKTOPOB. 3allUTa CTPOUTEITHHBIX KOHCTPYKIIHUHA OT
OMOTIOBPEKICHUH.

Pasnen 4. buoaerpanamus moJMMepoB U IPEBECHUHBI.

buonerpananus npeBecUHBI: LIEJUII0NI03a, JIMTHUH - HCTOYHMK MUTaHUS IpuboB. MexaHu3M
HEraTMBHOIO BO3JeicTBUS TrpuOOB Ha JpeBecuHy. DakTopbl, BIUAOLIME Ha OHOJErpagaluio
IpeBeCUHBI. BHOCTOWKOCTh OMUTYMHBIX MaTEpHUANIOB, MPHUPOIAHBIX M HCKYCCTBEHHBIX IOJUMEPHBIX
MaTepUajoB, a TaKKe UX KOMIIO3UTOB. DaKTOphl, ONpEAEsAolue YPOBEHb MUKPOOHOIOTHYECKOMN
CTOMKOCTH MOJMMEPHBIX MAaTEPHAJIOB B YCIOBUSIX BO3JCHCTBUSI MUKPOOPraHU3MOB. [IyTu moBbwIeHUs
JIOJITOBEYHOCTHU U YBEIMUYEHUE CPOKA IKCILTyaTal[MU ACPEBIHHBIX U TOJTUMEPHBIX U3CIINH.

4. O0beM yueOHOH TUCUUITHHBI
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O0beM TUCIUTUTHHBI

Bup yae6roit paGoTsr 3E Akap. 4. Actp. u.
OO6mast TpyI0€MKOCTh TUCITUTUTHHBI 5 180 135
KonrakTHasi pa0doTa - ayIuTOPHBIE 3aAHATHUSA: 0.88 32 24
Jlexinm 0,44 16 12
[TpakTnueckue 3anstus (113) 0,44 16 12
B TOM 4ucJe B (popMe NPaKTUYECKOM MOATOTOBKH
CamocrosiTesibHas padoTa: 3,11 112 72
Buabl koHTpOJIS:
JK3aMeH 1 36 27
KonTakTHas paboTa — mpoMeXyTo4yHast aTTecTarus 0,01 0,4 0,30
[ToaroroBka K sK3amMeHy 0,99 35,6 26,7

AnHHOTaIus K paboyeit mporpaMMe TUCHUTLTUHBI

b1.B.13 «CoBpeMeHHBbIE METO/IbI U CCJIET0OBAHMUSD)
1. Heap ucuMnmIMHBI — MpPUOOpPETEHUE CTYACHTaMU 3HAHUM TEOPETUYECKUX OCHOB
COBPEMEHHBIX METOJI0B (PM3UKO-XUMUUYECKOTO aHAJIM3a W UCCIIEOBAHUS MAaTEPHUAIIOB U IPOIIECCOB.
2. U3yyeHnue TUCUMILUIMHBI HANPABJEHO HA NMPUOOpeTeHHE CJAEAYIOIMMX KOMIEHTeHUHH U
HHJAUKATOPOB UX I0CTUKEHUSI
VK-1.1; YK-1.2; YK-1.3; YK-3.3; VK-8.3; IIK-1.1; IIK-8.1; IIK-8.2; IIK-8.3; IIK-9.1; I1K-9.2;
I1K-9.3
B pesynbrare u3zydeHus: AUCIUIUTMHBI 00YYaIOIIHICS JOJKEH:
3namo:
- KJJaCCUYECKHE MTPUEMBI pabOThl Ha UCCIIEI0BATEIILCKUX MMPUOOpax;
- OCHOBBI TPOBEIEHUS CJOXHBIX MHOTOYPOBHEBBIX HAYYHBIX OKCIHEPUMEHTOB C
WCIIOJIb30BAaHUEM HOBEHIIIET0 000pyA0BaHUS;
- METOJIbI TIOMCKA, aHAJIN3a U CUHTE3a HH(POPMAIIMU 10 MaTepHraliaM U MPOIIeCccaM;
Ymemes:
- BBIOMpATh ONMTUMAJBHBIN METOJ UCCIEAOBAHUS MATEPHUAIOB M IMPOIECCOB ISl KOHKPETHBIX
3aj1a4;
- BBINOJHATh (PU3UKO-XMMHUYECKHE HCCIEIOBAHUsA, HAMpaBJICHHBIE Ha Pa3pabOTKy HOBBIX H
MOBBIIICHUE KAa4YeCTBA yXK€ CYIIECTBYIOIINX MAaTEPUAJIOB;
- OCYHIECTBJISITh KOHTPOJIb COCTaBa, CTPYKTYPbl M CBOWCTB MAaTe€pUalOB C HMCIOJIb30BAHHEM
COBPEMEHHBIX aHATUTUYECKUX CPEJICTB U KOMIIBIOTEPHOTO MTPOrPAaMMHOTO 00eCIIeUeHNs;
- CaMOCTOSITEIBHO TOJIy4aTh U MHTEPIPETUPOBATh AHATTMTUYECKUE JAHHBIE C UCTIOJIb30BAHHEM
COBPEMEHHOTO ITPOTrPaMMHO-METOIUIECKOTO 00ECTICUCHNS,
Bnaoemo:
- OCHOBHBIMHU COBPEMEHHBIMHU (PU3UKO-XUMUYECKUMH METOJaMHU UCCIICIOBAHUSI MAaTEPUATIOB U
MIPOIIECCOB;
- CXeMaMM YCTPOMCTB M MPHUHIUIAMH PAOOTHI COBPEMEHHBIX MPHUOOPOB IO HMCCIIECIOBAHUIO
MaTepHuaIoB U MPOIECCOB;
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- MCTOJaMH W CpCACTBAMU INNIAHUPOBAHUSA W IMPOBCIACHUA I/ICCJ'IGI[OBaHI/II\/’I n p33pa60TOK B
obnactu 3alIMTbI MCTANIMYCCKUX U HEMCTAINIMYCCKHUX MaTCPpHUATIOB OT KOPPO3HH.

3. Kpartkoe cogep:xaHue JUCHMILIHHbBI

Paznen 1. Knaccuguxayus u npumenerue memooos u cpeocme OUaeHOCMUKU OJisl UCCTIe008AHUS,
KOHMPONA U ammecmayuu mamepuanos. InekmponHas muxpockonus. OCHOBbl TEXHUKH U TEOPHH,
YCIIOBUSL ~ IIPOBEJIEHUS  COBPEMEHHOr0  (PU3UMKO-XUMHUYECKOro 3KcrnepumeHTa. [Iporpammuoe
o0OecriedeHUe CpEeICTB JHWArHOCTUKM MaTepuanoB. MeTrposjorus (QU3MKO-XMMHUYECKOIO aHallu3a.
[IpocBeunBaromas anekTpoHHas Mukpockonus (IIOM). PactpoBast snekTpoHHass MHKPOCKOIMS
(POM). Pentrenocnexrpanbubiii Mukpoanainu3 (PCMA). CunoBas TyHHenabHas Mukpockonus (CTM).
OOBEeKTHI UCCIIEIOBAaHUM U UX MOATOTOBKa. Annaparypa. OCHOBHbIE IPUHIIUITBI METOI0B.

Pasnen 2. Cnexmpanvnvie memoovl uccnedogsanus  mamepuanos. Kiaccudukanus
CHEKTPOCKONMUYECKMX METOJ0B. OCHOBHBIE THUIBI B3aUMOJEWUCTBUS BEIIECTBA C H3IYYECHUEM.
DOoTONPOBOAUMOCTh TBEPABIX TeNl. ATOMHO-3MUCCUOHHBIM (AD) M aroMHO-abcopOLMOHHBIN (AA)
ananus. KonebarenpHas criekrpockonus: nHppakpacHas (UK)- u komOunanumonnoro paccestaust (KP)-
CHEKTpocKonusa.  MeTonpl  MOJNEKYJIIpHOM  ONTHYECKOW  crnekTtpockonuu.  Komopumerpus.
®dorosnexkrpokosopumerpusd. Cnexkrpoporomerpusi. Paanocnexkrpockomus. Meroabl  sSAEpHOrO
MarHutHoro pe3oHaHca (SIMP), smepHoro kBagpymosbHOro peszonanca (SIKP) um snexTpoHHOTO
napaMariutHoro pezoHasca (OI1P).

Paznen 3. Memoovl onpedenenus xumuyeckoeo cocmasa mamepuanos. XUMHUYECKUN
2JIEMEHTHBIM aHanu3. JIOKanbHBI PEHTTeHOCHEKTPAIbHBIH U PEHTIeHO(IYyOpECHEHTHBIH METO/IbI
aHainuza. Macc-cnektpomerpus. [IpuHnMnuanpHas cxema M THIBl Macc-CHEKTPOMETpOB. MeTobl
uccienoBaHus noepxHoctu. Oxe-3neKTpoHHas crekrpockonus, POIC, obpaTHoe pe3epdhoproBcKoe
paccesinue. 3mepeHus yaenbHON NOBEPXHOCTU U MOPUCTOCTH. Bo3MoxkHOCTH AepuBaTorpaduu.

Pasnen 4. Kpaesoii yeon cmauusanus.ViccnenoBaHue W3MEHEHHS yria CMaduBaHUsS Ha
Pa3IMYHbIX OBEPXHOCTAX C TEUEHHWEM BPEMEHHU. [[eTeKTUpOBaHME COCTOSTHUS MOBEPXHOCTH, a TAKKeE
aHaJIU3 IMPOLIECCOB, IMPOUCXOJANIMX B IPUINOBEPXHOCTHOM CJIO€ BEIIECTBA TOJIIIMHOW MOpsiaKa
HECKOJIbKUX HAHOMETPOB IPH KOHTAKTE C KUJIKUMU cpepaMu. V3mepeHue moBEepXHOCTHOM 3HEpruu,
OTpe/iesieHue LIEPOXOBATOCTH MOBEPXHOCTH, YCTAHOBJIIEHWE TOYHOI'O BPEMEHU Hayalla U CKOpPOCTU
MIPOLIECCOB KOPPO3UU METAIOB, B TOM YHCJI€ NPU MPUMEHEHUU 3alIUTHBIX HOKPBITHI, UMEIOIINX
HAaHOPA3MEpPHYIO TOJIIMHY, OLIEHKY CTENEHH 3arps3HEHHOCTU IOBEPXHOCTEH (JaHHBIM METOJIOM
MOXXHO BBISBJISITH 3arpsi3HEHUs, HEJIETEKTUPYEMbl€ BH3YyallbHO, a HMHOI/Aa Jake C IMOMOILBIO
MUKpPOCKOIHH), UCCIIEJOBaHNE 00pa30BaHUsl CMAUMBAIOIIMX IJIEHOK Ha MOBEPXHOCTSIX MaTEpHUAJIOB B
YCIIOBUSAX MOBBIIIEHHON BJIAXKHOCTU (IIPOLIECC MOKET MMETh pelliaroliiee 3HaueHue Uil MaTepHalloB,
MIPUMEHSIEMbIX B DJIEKTPOTEXHHUKE U DJIEKTPOHHUKE), OMPENEICHNUE J0JIM KaXJA0ro U3 KOMIIOHEHTOB B
MTOBEPXHOCTHOM CJIO€.

4. O0beM yueOHOMH TUCUMILTHHBI

O0BEM TUCIUATUINHBI

Buz yuebnoi padotst 3E Axan. 4. AcTp. u.
OO6mast TpyI0€MKOCTh TUCITUTUTHHBI 1 36 27
KonrakTHas pa0doTa - ayIuTOPHBIE 3AHATHUSA: 0,89 32 24
Jlekuuun
[Tpaxtuueckue 3ausarus (113)
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JlaboparopHbie paboThI 0,89 32 24
CamocrosiTesibHas padoTa: 0,111 4 3
KonrtakTHas camocrositenbHas paboTa 0,006 0,2 0.15
CamMocTosATEeTbHOE U3YUCHUE PA3/ICTIOB JUCITUTIIIHBI 0,11 3,8 2,85
Bua nToroBoro KOHTpOJIsi: 3auer

5.3 IncuunjauHbl 4acTu, GopMHpyeMoii yY4aCTHUKAMHU 00pa3oBaTe/bHbIX OTHOILIEHHUIl
(IMCHUIIMHBI 110 BHIOOPY)

AHHOTAIUA K padoyeil mporpaMmme JMCHMUILIMHBI

b1.B. /1B.01.02 «/IluckpeTHass MATEeMAaTHKA)

1. Heap aumcuMmimHbl - (GOPMUPOBAHHE Yy CTYAEHTOB CHCTEMbl OCHOBHBIX IOHSITHH,
HCIIOJIb3YEMBIX JUUISl IOCTPOECHUS BAXKHEUIINX MAaTEMAaTHUYECKUX MOJEIEH, U MAaTEMAaTHYECKUX METOJIOB
JUISL OTIMCAHMS PA3TIMYHBIX XUMUKO-TEXHOJIOTHYECKHUX ITPOLIECCOB.

2. B pe3yabTaTe H3yyeHUs] TUCHUTLUINHBI 00YYAIOIIUHIACH TOIKEH:
Obnadams CIeNyONUMA KOMIIETECHITUSAMA U UHIUKATOPaAMU UX TOCTHKCHUS:
VK-1.1 YK-1.2, YK-1.3.
3Harh:

. OCHOBHBIC TOHSATHS M METOJBI JUCKPETHOW MaTeMaTHKH, MATEMATHICCKUX METOJOB PEIICHUS
npodeccroHaIbHBIX 3a]au.
YMmeTh:

. MPUMEHSTh MATEMAaTHICCKUE METOIBI TIPU PEIIICHUH THITOBBIX ITPO()ECCHOHABHBIX 33/1ad.
Baagern:

. METOJaMH TIOCTPOCHUS MAaTEMaTHYEeCKOW MOJCIH THIIOBBIX MPOQPECCHOHAIBHBIX 3a7ad H
COJIepKaTEIbHON UHTEPITPETAINHY TOJTYICHHBIX PE3YIIbTATOB.

3. Kpartkoe cogep:xaHue JUCUMILTHHbBI

Pa3nes 1. DiieMeHTHI TEOPUU MHOKECTB M aJiredpanyecKkne CTPYKTYpPbl.

MHosxecTBa, oTHOWIEHUS M (PyHKIUHU. 3aJaHUE€ MHOKECTB U OCYIIECTBIIEHHUE OIepaluil Haj
HuMu. Crnoco6bl 3amanus. Omnepanuu OOBEAUHEHMsS, IEPECEYCHHs, PA3HOCTH, MAOINOJHEHUS U
JeKapTOBa MPOM3BEJIEHUS. AKCHOMAaTHKa Teopun MHOxecTB. Anredpa Kanrtopa. Munumuszanus
npeAcTaBiIeHU MHOXKeCTB. Jmarpammel Diinepa-Benna. bunapubsie otHomenus. CriocoObl 3amaHus
OuHapHBIX OTHOUIEeHHH. CBoiicTBa OMHAPHBIX OTHOIIEHUN. Pa3buenus. OTHOIIEHUS! SKBUBAJIEHTHOCTH
u nopsaka. IlpencraBieHue n-apHbIX OTHOLIEHHM OuHapHBIMH. AnreOpa OTHOIIEHHNH. DyHKIMH.
Wubekuus, cropbekuus u ouexknus. AnreOpanueckue cTpykTypsl. [lomyrpymnmnsl. Monounsl. ['pynmnsbr.
[oarpynmnsl. uknuueckue rpynmnsl. ['pynmnsl nojactanoBok. M3omopdpusm rpymmn. CMmexHbIE KIIacChl
o noarpynme. Hopmansnsie nenurenu. @axkrop-rpymnmnsl. Konbla: onpeneneHus, CBOWCTBA, IPUMEPBI.
ITons.

Paznen 2. DiemenTsl Teopun rpagdos.

I'padbl. 3aganue u xapakrepuctuku rpados. Bunael rpagos. [loarpadsl. Matpuiisl cMexHOCTH U
uHuuaeHTHocTH. Crenenu BepwmH. Mapuipytel Lenu. ukiel. PaccrosiHue mexay BeplIMHAMHU.
Huametrp u paauyc rpada. YHapHble U OuHapHble omnepanuu Haj rpadgamu. lomonnenue rpada.
VYnanenue u nobGaBiieHuEe BeplIMH. YjaineHue U jgoOaBineHue pedep. OTOXKIECTBIEHUWE BEPILIUH.
Pacmerienne BepumH. OO0benunenue rpagos. llepeceuenue rpagoB. KoMmoHEHTHI CBS3HOCTH.
Mocrtsl. BepuminHHas u peOepHasi CBSA3HOCTb. CBS3HOCTh OPUEHTHUPOBAHHBIX TIpadoB. AJIFOPUTM
BBIYMCIICHUS CBSI3HOCTU. BHYTpeHHsAs ycroilunBocTh. BepiinmnHoe uyucio HezaBUcUMOCTH. PebepHoe
YHICJIO HE3aBUCUMOCTU. BepummHHOoe u pebepHoe MOKpbiTHE Trpada. BHemHss ycTONYHMBOCTB.
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Bepmmanoe u pebepHOE 4YMCIO BHEMIHEH yCTOWYMBOCTH. LIMKIIBI M paspesbl. DWIEPOBBI ITUKIIBI.
lNamunbsToHOBH! IMKIBL. [ImanapHocTh U ykinaaka rpados. ['panu mockoro rpada. Packpacka rpados.
Xpomaruyeckoe 4mciio. I'mmoreza uetsipex Kpacok. JlepeBwsi. Ompenenenus. CpoiictBa. Teopema
Konu. ®@ynnamenranpHas cucreMa HUKIOB. OCTOB HalMEHBIIEro Beca. YNOPSAOYEHHbIE JIEPEBbSI.
bunapnsie nepeBps. [lepeBps COPTUPOBKH. AJITOPUTM ITOMCKA B IEPEBE COPTUPOBKH.

Paszgea 3. byJjieBbl pyHKUMH.

Anrebpa noruxku. byneBel ¢yHkiuu. CrnocoObl 3amanusi. byneBbl (QyHKIUM OAHONW W JBYX
MEPEeMEHHbIX U UX cBoicTBa. Popmynbl OyneBoi anreOpbsl. OCHOBHBIE 3aKOHBI OyJa€BON ainreOpsl.
OkBuBajeHTHOCTh (opmyn. Ilpunuun nBoicTBeHHOCTH. COBEpIICHHbIE JTU3BIOHKTHBHBIE U
COBEPUICHHbIE KOHBIOHKTHBHbIE HOpMaJibHbIe (OopMbl. CHUCTEMBI 3JIEMEHTApHBIX OyJIeBbIX (YHKIHIL.
OYHKIMOHAIBHO TOJHbIE CUCTEMbl 3J€MEHTApHBIX OyneBbIX (yHKUuH. [Ipumepbl QyHKIMOHATBHO
MOJIHbIX Oa3zucoB. Bakueilmme 3aMkHyThle Kiacchl. Teopema o0 (YyHKIMOHAJIBHOM TOJHOTE.
Munumuzanus OyneBblx (yHkuuid. CokpallleHHas, TYNMKOBass W MuUHUMaibHas (opmbl. Kaptel
Kapno. Metoj coueranus unaexcoB u meto] KyaitHa. MuHMMuU3anus KOHbIOHKTUBHBIX HOPMaJIbHBIX
dbopm. O630p MpUIIOKEHUN TUCKpPETHON MaTemaTuku. Pa3zpaborka r3(pPekTuBHOTO MaTeMaTHYECKOTO,
MIPOrpaMMHOT0, UH()OPMAIIMOHHOTO M TEXHHUYECKOro OOecleuyeHuss Ha OCHOBE METOJOB JAMCKPETHOM
MaTeMaTHKH.

Pa3nen 4. Ucuncienune BbICKa3bIBaAHMIA.

BBenenne B Maremarndeckyro JIOrMKy. KpaTkue cBeneHUsT W3 HCTOPUM MaTE€MaTHYECKOU
noruku. Ponb MareMaTudeckoil JIOTUKU MPHU pa3pabOTKe U IKCILTyaTallud XUMHUKO-TEXHOJIOTHUECKUX
cucreM. DopmanbHble akcHOMaTudeckue cucrteMbl. CHMBOJIBI, BBIPAKEHUS, (POPMYINbI, AKCHOMBI.
[IpaBuio BbIBOJA, HEMOCPEICTBEHHOE CIEACTBHUE, BBIBOJ, Teopema. Jlormka BbICKa3bIBaHUIl.
Jlornueckwuit BeiBoZ. Akcromsbl. [IpaBmino modus ponens. Teopema neAyKIMU U TPABUIIO CHILIOTHU3MA.
[lonnora m HenmpotuBopeunBOoCTh. HeszaBucumocTs akcnoM. Paspemmmocts Teopun. [lpyrue
akcuomatu3auuu. [IpoBepka BBIBOJUMOCTH € OMOIIIbIO HICTUHHOCTHBIX Ta0nui. CexkBeHluu I eHiieHa.
Mogens mupoB Kpunke. Meton pesomonuii PoOuncona. Meton knay3 Bonra. OOpatHblii MeTOn
MacioBa (61aronpusiITHbIX HaOOpOB).

Pazgea S. UcuuciieHue NpeJUKATOB U HeYeTKAas JOrMKa.

Jloruka npeaukaToB. ABTOMaTH3alus JOTMYECKOro BbIBojA. [lepemeHHble, GYHKIIMH, TEPMBI,
MpEeMKaThl, KBaHTOPBL, Qopmyisl. OOnactb nedicTBus KBaHTOpa. (CBOOOAHBIE U CBS3aHHbIE
nepeMeHHble. MHTepnperauuy, paBHOCWIBHOCTh. Pacno3HaBanue oOme3sHaunMoctu. [IpoOnema
pa3pemuMocTd. AKCHOMBI M TIpaBUJia BBIBOJA MCUMCIEHHS NpeaukaroB. Teopema JeAyKIUU.
HenpotuBopeunBocTh M NOJHOTA. BhIHECEHHWE KBAHTOPOB M IpeABapeHHas HopMayibHas ¢opMa.
CkyneMOBCKUE CTaHJapTHbIE POpMbl. DpOpaHOBCKUI yHUBEpCYM U Teopema DpbOpana. [loacranoBka
n yaudukanus. Meron pesomntonuii u ero moysiHoTa. CTpareruu MeToAa Pe30atonuid. JIM3BIOHKTHI
Xopna. IIpuHnun normdeckoro mnporpammupoBaHusi. Hederkue mHOokecTtBa. Hederkas moruka.
[losBnenne u cyrb HedeTkocTu. Dopmanuszanusis HEUETKOCTH. DYHKIUS NPUHAAICKHOCTH.
Jlunrsucrtuueckas nepemeHHas. Onepanuu HaJl HEYETKMMH MHOXkecTBaMu. Heuerkas apudmeruxka.
Metonel nedazsudpukanuu. Hederkue oTHomenus. CTaHIapTHbIE HEUETKUE JOTMUECKHUE OIEpaLuu.
Heuerkuii BpiBox. CTeneHM HMCTUHHOCTHM M CTENEHH YBepeHHOcTU. Hederkuii aHanor merona
PE30JIFOLIHMA.

Paspnen 6. Koneunbie aBTomartsl, MamiuHbl Thiropunra-Ilocra, ¢j10’)KkHOCTH BBIYMCICHUIH.

OnemeHTHl Teopuu aBToMaToB. [loHsATHE aBTOMAaTHOrO mnpeoOpa3oBaHus HHGOPMALUU U
KoHeyHoro aBTomara. CrocoObl 3asaHus aBTOMaroB. ABToMarel Mwiu u Mypa. [Iporpammuas u
anmapaTHas peaju3alMs aBTOMAaTOB. OKBUBIEHTHOCTb W MMHHMMH3AIMsS aBTOMATOB. MaluHel
Trropunra-Ilocra. @opmanuzaius NOHATUS AITOPUTMA U pOpMalIbHbIE MOJIENIN AIrOPUTMOB. MamnHa
Trropunra: ompeaeneHus, cBOMcTBa, rpadsl mepexonoB. Mammna [locta. Ilporpammser st MamimH.
[IpoGnema pacno3HaBanus. IIpoOiema OCTaHOBKH. AJNTOPUTMHYECKH HEpa3pelluMble MpPOOIeMBbl.
CnoHOCTh aJITOPUTMOB. MephI CI0KHOCTH. BpeMeHHast 1 eMKOCTHAsI CIIOKHOCTh. ACUMIITOTHYECKAs
CJIOHOCTD, MOPSJIOK CJIOXHOCTH, CIOXKHOCTh B CPEIHEM U B XYJIIEM cilydae. TpyAaHOpa3pelruMble
3agaun. HenerepmunupoBanHas mamumHa Teropunra. Kmaccet P u NP. NP-nosnssie 3amaun. NP-
MOJIHOTa TMpOOJEeMbl BBIMOJIHUMOCTH (GOpPMYJI JIOTHMKM BbICKa3piBaHM. O030p MNpUIIOKEHUI
MaTeMaTH4eckoi Joruku. HampaBieHusi HCHONb30BaHUS amnmapaTta MaTeMaTHYEeCKOW JIOTUKU B
3ajayax mpakTuueckod uHpopmatuku. Creunpukanus U BepuUKaLUs MPOrpaMMHO-ANIapaTHBIX
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MPOEKTOB,  JIOTHYECKOE  MPOrpaMMHUPOBAHUE, IOCTPOCHHE  OHTOJOTHUM,  SI3BIKHM  OOIIECHUSA
WHTEJUICKTYaJIbHBIX areHTOB.

4. O0beM yueOHOMH TUCHUILTHHBI

Cemectp
. Bcero
Bun yuebnoit paboTsl 4
3E | Axax. u. | 3E | Akan. u.
O0mas Tpy10eMKOCTb 1M CHHUILJIMHbI 3 108 3 108
KonrakTHasi padoTa — ayIuTOPHbIE 3aHATHS: 0,89 32 0,89 36
Jlekuun - - - -
[TpaxTnueckue 3anstus (113) 0,89 32 0,89 32
CamocrosiTeJibHAs padoTa 2,11 76 2,11 76
KonrtakTHas camocrositenbHas paboTa 211 0,2 211 0,2
CamocCTOSITeIbHOE U3YUYCHUE Pa3/ICIOB TUCIMILIMHBL | 75,8 ’ 75,8
Bua konTpoJs - 3auer + +
By MTOroBOro KOHTPOJIs: 3auer
) Beero CemecTtp
Bun yuebnoit paboTsl 4
3E | Actp.u. | 3E | Actp. 4.
O01mas Tpya10eMKOCTb JUCHMUIIJIMHbI 3 81 3 81
KonrakTHasi padoTa — ayIuTOPHBIE 3aHATHS: 0,89 24 0,89 24
Jlekuuun - - - -
[Tpaxtnueckue 3anstus (113) 0,89 24 0,89 24
CamocrosiTeJibHAs padoTa 2,11 57 2,11 57
KonrtakTHas camocrositenbHas paboTa 0,15 0,15
2,11 2,11
CamMocTosATeTpHOE U3YUCHUE PA3/ICTIOB JUCITUTIIIHBI 56,85 56,85
Buja konTpoJs - 3auer + +
Bu uTOroBOro KOHTpOJIs: 3aver

AHHOTAIUA K padoyeil mporpaMmme JMCHMUILIMHBI

b1.B. /1B.02.01 «®u3n4yeckass XUMHs OCHOBHBIX IIPOLECCOB B MaTePHAJIOBEACHUH
U TEXHOJIOTHH MATEPHAIOB

1. Ileap AMCUMILIMHBI — O3HAaKOMHTHL C TEPMOJMHAMHMYECKOW TEOPUEN pacTBOPOB
AJIEKTPOJIUTOB U 3JIEKTPOXMMMUECKUX Ieneil (ralbBaHUYECKHX JJIEMEHTOB), IOHATH OCHOBHbIE
KMHETUYECKME 3aKOHOMEPHOCTH TNPOTEKAHMS XMMHUYECKMX IPOLIECCOB, pOJb Karaams3a s
XUMUYECKON TEXHOJIOTHH.

2. B pe3yJabTare u3y4yeHus JUCUMILIMHbI 00YYAKOIIUICH 10JI/KEH:

Obnadams ClenyOMMHA KOMIETEHIUAMHA U UHAUKaTopamu ux moctmwxenus: [1K-1.3, T1K-3.1,
I1K-3.2, TIK-3.3.

3namo:

e OTJIMYUTENIBHBIE OCOOCHHOCTH B TIOBEJICHHHM pPAaCTBOPOB 3JICKTPOJHUTOB, CBSI3aHHBIC C
MIPOXOXKJICHUEM JJICKTPHUECKOTO TOKa,

e TCOPHIO raJIbBAHUYCCKHUX SBJICHHIA,
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* TCOPUH KHHETHUKH, IIYTH TEOPETUYECKOTO pacdyeTa CKOPOCTEH XUMHUYECKHX pEaKIud |
OTPaHNWYEHUS B IPUMEHUMOCTH PAaCUYETHBIX METOJIOB;

* OCHOBbl TeOpuUH (HOTOXMMHMUYECKUX M LEMHbIX pPEaKIuil, OCOOEHHOCTH HUX CTaJUITHOTO
IIPOTEKAHHUS U YCIIOBUS OCYIIECTBICHUS;

¢ OCHOBHBIE YEPTHI TOMOTE€HHOTO U F€TEPOr€HHOr0 KaTaau3a, IPUYMHbl YCKOPEHUS XUMAYECKOIO
rporecca B IpUCYTCTBHM KaTaau3aTropa.

Ymemo:

e IPUMEHATh KOHIYKTOMETPHUYECKHE W MOTEHLUHOMETPUYECKHE H3MEPEHHUs Ul OIpEeICHUs
TEPMOJIMHAMUYECKUX (DYHKUMNA XUMUYECKHX pEaKLIHMi, KOHCTAHThl JUCCOLUALMH, MPOU3BEICHUS
pactBopumocTH, pH pacTBOpoB U T.1.

e IPUMEHATh TEOPETUYECKHE 3HAaHUS M JKCHEPHUMEHTalIbHbIE METOJAbl  MCCIEI0BaHUS
(bu3NyecKoN XUMUM JUIsl pellieHUs BOMPOCOB, BOSHUKAIOUIUX IPHU U3YYEHUU KUHETHUKU XUMUYECKUX
peaKumii;

e IPOBOJMUTH AHAIM3 M KPUTUYECKU OLIEHUBATH IOJYYEHHBIE SKCIIEPUMEHTAJIbHbBIE JIaHHBIE,
000011aTh U J1e1aTh 000CHOBaHHbBIE BBIBO/IbI HA Oa3e MPOBEAEHHBIX ONBITOB.

Braoemy:

e KOMIUIEKCOM COBPEMEHHBIX JJIEKTPOXUMHUYECKHMX METOJOB HCCIEIOBAaHUS [UIsl ONpeesieHus
TEPMOJIMHAMUYECKUX XapaKTEPUCTUK 3JIEKTPOIUTOB U XUMHUECKUX PEaKLUil;

e METOJAMHU OIPEJEICHUS MOpPAIKa U CKOPOCTH pPEAKIMH, YCTaHOBJCHHUS JUMUTHPYIOIIEH
CTaJNM U MEXAHU3Ma N3y4aeMON XUMHYECKOMN PEAKINY;

e HABBIKAMHM  COCTABJICHHUSI  TaJIbBAHUYECKUX  OJJIEMEHTOB Ul  LeJed  ompeleneHus
TEPMOJIMHAMUYECKHX XapaKTEPUCTUK U KOHCTAHT PaBHOBECHS UCCIIEyeMOI peaKliuu;

e 3HAHUSIMU OCHOBHBIX 3aKOHOB XMMMYECKOM KHHETHUKH, BIUSHHUS pa3JIUYHbIX (AKTOPOB
(TemmepaTypbl, AaBlIEHUs, KaTalu3aTopa) Ha CKOPOCTh XUMUYECKON peakiuu.

3. Kpartkoe cogep:xaHue JUCUMILIHHbBI
Paspnen 1. PacTBOpHBI 2/1€KTPOJIMTOB

1.1 PacTBOpBI 2JIEKTPOIUTOB B CTATUYECKUX YCIOBUAX [ €pMOIMHAMUYECKOE ONIMCAHUE CBOWCTB
pPacTBOPOB DJIEKTPOJIUTOB. AKTUBHOCTH M KOA(P(GUIMEHThl AKTUBHOCTH 3JIEKTPOJIMTa U HOHOB B
pacTBope, CpeJHIue HOHHbIE KO3 (PULIMEHThI aKTUBHOCTU. CBsI3b aKTUBHOCTH 3JIEKTPOJIUTA CO CpeIHEN
MOHHOW aKTMBHOCTBIO M KOHIIEHTpauueu snektposnuta. MonHas cuna pactBopa. IIpaBuiio noHHOM
cuiibl. OCHOBHBIE TOJIOXKEHHS AIEKTPOCTATUYECKON TEOPUH CHIIBHBIX IEKTPOJUTOB [lebas- XtoKKens.
[Ipenenbupiii 3akoH JleOas-XrOKKens, BTOpO€ W TPEThe MNPUONIDKEHHUS TEOpuH, Tpaduueckoe
MIPEACTABICHUE ITUX 3aBUCHMOCTEN.

1.2 PacTBOpBI 2JIEKTPOIUTOB B TMHAMUYECKUX YCIOBUAX

[IpoBoguukn snexkrpuyeckoro toka I m II poma, moHHas W DIIEKTPOHHAs MPOBOJUMOCT.
VY nenbHas, MOJIIpHAs U 3KBHUBAJICHTHAs JJIEKTPUYECKUE IPOBOJMMOCTH, B3aHUMOCBSI3b MEXIY HUMH.
3aBUCUMOCTb  YIECJIbHOW M MOJIAPHOW DJIEKTPUYECKOW MPOBOJAMMOCTEM OT KOHIEHTpAIUH,
TeMIlepatypbl M TpuUpojsl pacTtBoputesa. CKOpOCTh U MOABMKHOCTH (aOCOJIFOTHAs CKOPOCTh
NBIDKCHUS]) HMOHOB. 3aKOH HE3aBUCHMOTO JBWKEHHS HOHOB (3akoH Kosbpayma). [IpenenbHbie
MOJISIPHBIE 3JIEKTPONPOBOJAHOCTH HOHOB. DCTa(ETHBI MEXaHU3M IE€peHOca AJIEKTPUUYECTBA HMOHAMHU
TUAPOKCOHMSI U TuApokcwia. Yucnaa nepeHoca MOHOB. DJIEKTPONPOBOJHOCTh PACTBOPOB CHUIIBHBIX
AJIEKTPOJINTOB, YpaBHEHHME KOpHS KBazapaTHoro (ypaBHeHue Koubpayma). [lpumenenue Tteopuu
CUJIBHBIX DJIEKTPOJMUTOB JUIsi OOBSICHEHUS 3JEKTPO(OPETHUYECKOTO M pPeslaKcarmoOHHOTO 3(h(eKToB
CHIKEHUS SJIEKTPONPOBOJHOCTU. BiusHHMe 1oyl BBICOKOW HANPSIKEHHOCTH M BBICOKOW YaCTOTHI
IIEPEMEHHOT0 TOKa Ha 3JIEKTPONPOBOJHOCTh PACTBOPOB. METOMUKH U3MEPEHUS IEKTPOIIPOBOIHOCTH.
Konaykromerpuueckoe onpeaesieHne CTENEeHW M KOHCTaHThl JUCCOLMALMU CIIa0bIX 3JIEKTPOJIMTOB,
TEIUIOThI, SHTPONUU U 3Heprun ['mb0ca mpouecca AUcCCOUAIK, PACTBOPUMOCTH MajOpaCTBOPUMBIX
COCIMHEHUH.
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Paznen 2. DiiekTpoxumMuyeckue cucTeMbl (Lemnu)
2.1 DJIC u 35eKTpOJHBIC TOTEHIIAATIBI

DnexTpoxuMuueckue cucreMbl (uenu). Bo3HMKHOBEHHME cKauka MOTEHLMANa Ha TpaHMIE
pasnena nmpoBogHUKOB | u Il poma. JIBOMHOM AMEKTPUYECKUI CIIONW. DIEKTPOXUMHUUECKHUI MOTEHIINAT,
rajibBaHu-noTeHuyan. O0paTuMble JIEKTPOJIbI U 0OpaTUMBIE 3IEKTPOXUMHUECKUE LEnu (3JIEMEHTHI).
DNeKTpOoABMKYIasi Ccujla TalbBAHUYECKOTO JJIEMEHTA, YCIOBHBIM AJIEKTPOJHBIN MOTEHLHAN
(motenmman B BogopomHod mmikaine). Cesa3p DJIC ranmpbBaHWYECKOW 1€ C  AJICKTPOJIHBIMU
noteHuuanamu. [Ipasuno 3HakoB DJ[C U 37€KTPOJHBIX MOTEHIHANOB. TepMoauHAMHUUYECKas TEOPHS
raJbBaHUYECKHX siBJIeHWU. BriBox m ananu3 ypaBHeHus HepHcta, Beipaxkaromiero 3aBucumocts IJ1C
raJIbBAHUYECKOTO 3JIEMEHTa OT AaKTUBHOCTEH KOMIIOHEHTOB OJJIEKTPOJHOM peakuuu. YpaBHEHUE
['m60ca-I'enbmronpa sl AEKTPOXUMHYECKHX CHUCTEM. 3aBUCHUMOCTh JJIC TranpbBaHUYECKOTO
JJIeMEHTa OT TeMmmeparypbl. Kiaccudukanus 37€KTpOJOB: 3JIEKTPOJAbI MEPBOrO M BTOPOTO poja,
ra3oBble, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE. Y paBHeHHEe HepHeTa 115 moTeHInaa 31eKTpoJ0B BCeX
BU/IOB.

2.2 T'anpbBaHUYECKHUE DIIEMEHTHI

Tunel raJbBaHMYECKUX D3JEMEHTOB: XHUMHYECKHE, KOHLIEHTPALHMOHHBIE, C IEepeHOcoM, 0e3
neperoca. uddy3noHHbIH NOTEHIMAN, MEXaHM3M BO3HHUKHOBEHHS W METOJAbl €ro YCTPaHEHUS
(cBeneHus K MUHMMalbHOM Benuuuue). Metoauka usmepenus J/1C U 351eKTpOAHBIX MOTEHIUANIOB.
[IpumeHeHre MOTEHIIMOMETPUU JUISl OINIPEIEICHHS] TEPMOIMHAMUYECKUX XAPAKTEPUCTUK XUMUYECKUX
peaxkiuui, NpoTeKarIIuX B rajJbBaHUUYECKON II€MH, KOHCTAHT XUMHUYECKOTO PaBHOBECHS, aKTUBHOCTEH
U KO3(pQUIMEHTOB AaKTUBHOCTU 3JEKTPOJIUTOB, pH pacTBOpoB, MNpou3BEAECHUS PACTBOPUMOCTH
MaJopacTBOPUMBIX COETUHEHUH. XUMUYECKHNE HCTOYHUKH TOKA.

Pa3gen 3. Xumnueckass KHHETHKA
3.1. ®opManbHasi KUHETHKA

TepmoauHamMuueckass BO3MOXHOCTb IIpollecca M €ro IMpakThuyeckas (KUHeTHdecKas)
ocymectBUMOCThb. [Ipeamer u 3amaun XuMHU4YecKOM KUHETHKH. OCHOBHbIE TMOHATHS (POpMalibHOM
KMHETHUKH: CKOPOCTh XUMUYECKOU peaKkuu, MOJIEKYISIPHOCTb, YACTHBIN 1 001Iuii nopsiiok. OCHOBHOM
IIOCTYJIaT XMMUYECKOM KMHETUKH, KHHETUYECKOE YPaBHEHHE CKOPOCTH peakunu. KoHcTanTa ckopoctu
XUMUYECKOM pPEaklIHH, pPa3MEPHOCTbh KOHCTAHTbl CKOPOCTH. MeToabl ONIpeneneHuss CKOpOCTeH
xuMuueckux peaxkiuil. IlpocTeie (s1eMeHTapHbIE) W CIOXKHBbIE peakuuu. KuHeTnka HpocThIX U
($hopManbHO MPOCTHIX OJHOCTOPOHHUX FOMOT€HHBIX peakuuil. Peakiuu nepBoro, BTOPOro U TPETHETO
nopsiikoB. Juddepennmanbuas u uHTErpaigbHas GOpMbl KHHETUYECKUX ypaBHEHHH, KHHETHYECKHE
KpuBble. JIMHEMHOE NpPENCTAaBICHHE KWHETHMYECKUX KPHUBBIX JUIS PEAKUUN Pa3IMYHBIX IOPSAJIKOB.
Bpemsi nonynpeBpaiienus. Peaknuu HyneBoro mnopsiaka. Merton u30biTka (u3ossiiuu) OcTBaibpaa
ONpEJeNIEHUs] YacTHBIX MOPAJKOB IO COOTBETCTBYyIOIIEMY peareHTy. Juddepenuuanbusie u
MHTETPAJIbHBIE METOABI ONpPENEICHUs TMOpsAAKa peakuuu. Paszmuune KOHUEHTPAlMOHHOIO H
BpeMeHHOro mnopsiakoB. CrokHble peakuuu. [IpyHIMI HE3aBUCUMOIrO MPOTEKAHMS DJIEMEHTAPHBIX
peakuuii. OOpaTuMble U MapajienbHble peakuuu rnepBoro nopsaaka. Juddepenimanbupie ypaBHeHus,
ONMCBIBAIOIIME CKOPOCTH 3TUX PEaKLUNW, NX UHTErpupoBanue. KnHeTH4eCKue KpuBbIe U KaXI0To U3
pearupyromux BeulecTtB. [locnenoBarensupie peakuuu 1-ro nopsiaka. Cucrema auddepeHnnaaIbHbIX
YPAaBHEHUH, OIHCHIBAOIIMX KUHETUKY IOCIENOBATENbHBIX peakuuii. KuHeTnueckue ypaBHEHUS M
KMHETUYECKHME KpHMBBIE JUI BCEX YYAaCTHUKOB peakluu. Bpems JOCTWKEHHS MaKCUMaJbHOU
KOHLIEHTpAllUK  MPOMEKYTOYHOIO  BEIIECTBA. 3aBUCUMOCTh  MAaKCHUMaJIbHOM  KOHUEHTpPALH
IIPOMEKYTOYHOIO  BEIIECTBA OT COOTHOWIEHWS KOHCTAHT CKOPOCTEH OTHAEIBHBIX  CTaaul
IIOCJIEN0BATENBHON peakuuu. lIpyuHIMN JTUMHATHPYOIIEW CTaJuy IOCJIEIO0BATEIBHON XWMHYECKOU
peakuuu.  CTallMOHApHBIM  pEeKUM  TMPOTEKAHWUS  TOCIEIOBATENbHBIX  peakmui.  Meroa
KBa3UCTAI[MOHAPHBIX KOHLEHTpaluui, o0jacTb NpUMEHEHHUs. BinusHue TemmepaTypbl Ha CKOpPOCTb
XUMUYECKOM peakuuu, npubamxkenHoe mpaBuio Banr-I'odpda. VYpaBHenue AppenHuyca B
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mupdepeHuranbHol UM uHTerpanbHOM  Qopme. OddexkTuBHas  SHEprus  aKTUBAMM U
MPEIPKCIIOHEHIINANIbHBIN MHOKHUTENb, METObl UX OIPECIICHUS U3 SKCIIEPUMEHTAIIBHBIX TaHHBIX.

3.2. Teopuu XMuMHYECKON KUHETUKHU.

Teopuss axtuBHbIX (OuHapHbX) coyaapeHuii (TAC). CkopocTh peakIMM Kak YHCIIO
CTOJIKHOBEHUH aKTHBHBIX MOJIEKYJI B eIuMHUIly BpemeHH. KoHcTaHTa cKopocTH OMMOJIEKYISpHOU
peakuuu. Ou3nyuecKuil CMbICI MPEIIKCIIOHEHIINATLHOTO MHOYKHUTENSI U SHEPIMU aKTUBALIMU B paMKax
TEOPUM aKTUBHBIX coynapeHuil. Crepuueckuid (axTop, HEOOXOJAUMOCTh €ro BBEICHUS B
KMHETUYECKOE ypaBHEHHUE peakiuu. J[OCTOMHCTBA W HEJOCTAaTKU TEOPUM AKTUBHBIX COYAApEHUM.
MexaHn3M MOHOMOJIEKYJIIPHBIX Ta30BbIX peakiuil B pamkax TAC, cxema Jlunnemana. VMcronakoBanue
MPUYMH U3MEHEHUS OPSAIKa MOHOMOJIEKYJIIPHOM peakuu Ipyu U3MEHEHUH JaBIICHUS.

Teopust nepexoanoro coctosuus (akruBupoBaHHoro kommiekca) (TTIC wiu TAK). OcHoBHBIE
nonoxkenust TIIC, kuHernyeckas cxema peakiuu. I[loBepXHOCTb MOTEHIMAIBHOW SHEPrUH,
KOOpJUHaTa peakluu, MyTh peaki. AKTUBUPOBAHHBIA KOMIUIEKC M €r0 CBOMCTBA, HICTUHHAS SHEPTHs
aktuBauuu. CKOPOCTh peakuu — CKOPOCTh pachajia aKTUBUPOBAHHOIO KOMILIEKCa (CKOPOCTh €ro
MIPOXOKJCHUS yepe3 MOTeHIMaIbHbId O0aprep). KBasurepmonunamuueckas ¢opma ypaBHenus TIIC,
SHTAJIBIINS U SHTPOIUS aKTUBALIMU, TPAHCMUCCUOHHBIN K03 dumeHT. CBA3b SHTAIBIUN aKTUBALUU C
3¢ HexTUBHOMN (IKCTIEPUMEHTAIBHON ) YJHEPTHUEH aKTHBAIUU.

3.3. ®OTOXMMHUYECKNE U LEIHBIE PEAKIUN

@DOTOXMMUYECKUE peaKUWy, TIEepBUYHbIE U BTOPUYHbIE (POTOXUMHUYECKHE IPOLIECCHI.
®oroauccormanus U Gotonus. Poropuznyueckue (Ae3aKTUBALMOHHbBIE) POLECCH IPU MOTJIOLUICHUH
u3nydeHus. 3akoHbl (otoxumuu: I'porryca-/penepa u Oinmreiina-IlItapka. KBaHTOBBIA BBIXOJ.
Kunetnka npoueccos, IPOUCXOAAIINX C y4acTHEM (OTOBO30YXAEHHBIX MOJeKysl. CeHCHOMIU3aTopsl,
CencubunusupoBanHble  (oToxumuueckue  peakuuud. OCHOBHbIE — pa3IMyUsl  peakuuii ¢
(GOTOXMMHYECKUM M TEPMUYECKMM HHHULIMHpOoBaHHEeM. POTOXMMMYECKUE Ipolecchl B arMmocdepe,
(boTocuHTE3.

ennpie peakmuu. [Ipumepsl peakiuii, MPOTEKAIONIUX IO IEMHOMY MeXxaHu3My. OCOOEHHOCTH 1
OCHOBHBIE CTaJUM LENHBIX peakuuid. MexaHu3Mbl 3apOKIEHHUS, pa3BUTHUS M O0OpbIBa Lienei.
JluneliHpIi W KBaJpaTUYHBIM OOpBHIB Ieneld. 3BEHO IenH, AjIuHa Iend. Hepa3BeTBieHHbIE WU
pa3BeTBIICHHBIE ILleNHble peakuud. KuHeTuka Hepa3BeTBIEHHBIX MENHbIX peakiuil. Craguun
pa3BETBIEHHOW IEMHOW peakuuu. BeposTHOCT, o0O0ppiBa © pa3BeTBICHUS 1enu. Pa3Butue
Pa3BETBIEHHBIX LIEITHBIX PEAKIM BO BPEMEHH, CTAlMOHAPHBIA U HECTALMOHAPHBINA PEKUMBI TCUCHUS
peakuuu. IlpenenbHble SBICHHS B pPAa3BETBICHHBIX peakuusax. HWKHMM W BEepXHHUU IIpeaessl
BOCIUIaMEHEHHMsI (B3phIBa) IEMHOU peakuuu. [1oayocTpoB BoCTUIaMEHEHUSI.

Pasznea 4. Kataau3s

I'omorenHslii u rereporeHHbld Kartanu3. ABTokaTanu3. OCHOBHBIE 3aKOHOMEPHOCTH
KAaTAUINTHYECKUX peakiui. BnusgxHue katanusatopa Ha TEPMOJMHAMMYECKHE W KHHETUYECKHE
XapaKTePUCTUKU XUMHUYECKUX peakuuil. CeleKTUBHOCTb NeMcTBUS Karainu3aropa. Kartamutuueckas
aKTUBHOCTb, y/I€JbHasl KaTaJuTU4YecKasi akTUBHOCTb. ['oMoTreHHbIi kaTanu3. CIUTHBINA U pa3JenbHbII
MEXaHU3Mbl KATAJIMTUYECKUX PEaKLMM, SHEPreTHYeCKUe JHarpaMMbl B3aWMOJCHCTBUS PEAreHTOB C
karainu3aTopoM. OOl u crenupuyYeckrii KUCIOTHO-OCHOBHBIN KaTanu3. DPQPeKTuBHAs KOHCTaHTa
CKOPOCTH  DPEaKUWH, KaTaIu3UpPyeMOW BEHNIECTBAMH C  KHCIOTHO-OCHOBHBIMM  CBOMCTBaMH.
Karanuruueckue KOHCTaHTbI CKOpPOCTH peakuuu. ['ereporenHsiii katanus3. CKOpOCTb I'€T€pPOre€HHO-
KaTaJIUTHYECKON peakiuu. TUIIbI TeTepOreHHbIX KaTalu3aTopoB. 3aKOH JIEHCTBYIOIIUX OBEPXHOCTEH.
Ponp ancopbuuu B rereporeHHoM mnpoiiecce. KuHeTuka rereporeHHO-KaTaluTUUECKUX peakuui, He
auMuTUpyeMbIx Tuddysueit. OTpaBiieHue KaTalau3aTopoB.

4. O0beM yueOHOH TUCHUITHHBI
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Bun yuebnoit paboTsl 3E | Akan. 4. | AcTp. 4.

OO61ast TpyA0€MKOCTh TUCITUTUTHHBI 5,0 180 135
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,78 64 48
Jlexuun 0,89 32 24
[TpakTnueckue 3anstus (113) 0,89 32 24
Jlaboparopusie padots! (JIP) - - -
CamocrosiTesbHasi paboTa 2,22 80 60
KoHTakTHas camocTosTenpHas paboTa 229 - -
CaMOCTOSTEeIbHOE U3YyICHUE PA3JICIIOB TUCIUIUINHBL | 80 60
Buabl KOHTpOJIA:
JK3aMeH 1 36 27
KoHnTakTHas paboTa — mpoMeXyTo4yHas aTTecTalus 0,4 0,3
1
[TonroroBka K ’3K3aMeHy. 35,6 26,7
By MTOroBOro KOHTPOJIs: IK3aMeH

AHHOTanMsA K padoueil mporpaMMe JMCHUNINHBI
b1.B. /1B.02.02 «®u3uKo-XUMHYEeCKHE METOAbI AaHAJIHM3A AJI51 MATEPHAJIOBEICHUS H
TeXHOJOTHU MATEPHAIOB)

1. Heap aucHUIUIMHBI — MpuoOpeTeHHe OoOydalolUMUCA 3HAHUM W KOMIIETEHLIMH,
HEOOXOIMMBIX JJIsl pellIeHUs] KOHKPETHBIX 3a/1a4 XUMUYECKOrO aHajIu3a.

2. B pe3yabTaTe u3y4eHUs: AUCHUILIMHBI 00y4YAIOIIUICH J0JI/KEH:

Obnadams CleyONUMA KOMIIETECHITUSIMA U UHIUKATOPaAMU UX TIOCTHKCHUS:

I1K-1.3; I1K-3.1; T1K-3.2; TIK-3.3

3namo:

e OCHOBHBIC TOHSTHSA, TEPMHUHBI, METOJAbl M TPUEMBl KAUYECTBEHHOTO M KOJMYECTBEHHOTO
XMUMHUYECKOTO aHaJIN3a;

e TEOPETUYECKUE OCHOBBI (PU3UKO-XMMUYECKUX METOJIOB aHAJIN3a;

e IIPUHITUIIBI PAOOTHI OCHOBHBIX MPHUOOPOB, MCIOJB3yEeMbIX ISl TPOBEACHHUS KAa4eCTBEHHOTO M
KOJIMYECTBEHHOT'O aHaIN3a;

Ymemo:

e IIPUMEHSTh MPUOOPETCHHBIC MPAKTUYECKUE HABBIKK B MPO(ECCHOHATBLHON NEATEILHOCTH IS
penieHus KOHKPETHBIX aHATMTUYECKHUX 3a]1a4;

e IPOBOJIUTH 0OOCHOBAHHBII BHIOOP METOJIa aHAJIM3a C YY4ETOM Iiejiel U 0COOEHHOCTEH TaHHOM
MPAaKTUYECKOM 3a/1a4u;

e IPOBOJIUTH PACUETHI HA OCHOBE MPOBEIECHHBIX UCCIIEJOBAHUII;

e IPOBOJIUTH METPOJIOTMUECKYIO OLIEHKY Pe3yIbTaTOB KOJIMYECTBEHHOTO XUMUYECKOTO aHaIn3a

Bnaoemuv:

e OCHOBaMH METPOJIOTUYECKOH OLIEHKU PE3yIbTaTOB KOJMUYECTBEHHOTO XUMUYECKOTO aHAIN3a;

e IpUE€MaMU UHTEPIIPETALINN PE3YIbTATOB aHAIN3a HA OCHOBE KBAJIMMETPUUECKHUX OIICHOK;

e METOJI0JIOTHEN XUMUYECKUX U (U3UKO-XUMHYECKUX METOJIOB aHAIN3a, ITUPOKO MCTIOIb3YEMbIX
B COBPEMEHHO! aHAJIUTUYECKON IIPAKTUKE

3 Kparkoe coaepxxanue TUCUUIIMHBI

Paszoen 1. Unentudurkanusi HOHOB 3JIEMEHTOB B pPacTBOpax

1.1 BBeneHue B COBPEMEHHYIO aHATUTHYECKYIO XHMHUIO.

AHanuTrhyeckass XMMHUS KaK OCHOBA METOJOB HM3YyYEHHS M KOHTPOJS XMMHUYECKOIO COCTaBa
BELIECTB B MaTepHabHOM IIPOM3BOJICTBE, HAYYHBIX WCCIIEIOBAHUAX, B KOHTpPOJE OOBEKTOB
OKpy»xarolen cpeapl. Buapl aHanuza. DneMeHTHbIN, MOJIEKYISIPHBIH, ()a30BbIA U U30TOIMHBIM aHAIN3.
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KosnmuecTBeHHBIN U KaYECTBEHHBIN AHAJIN3 OPTaHUYECKUX U HEOPraHWYECKUX BEIECTB. XMMHYECKHE,
(U3UKO-XMMUYECKHE METOJbl aHajdu3a, MX B3aUMOCBS3b, COOTHOIIEHHE U IMPUMEHEHHE.
AHaTUTUYECKUNA CUTHAJ KaK HOCHUTENIb KaUeCTBEHHOW W KOJMYECTBEHHOW MHMOpMaiuu o0 oObekTe
aHannza. IlocraHoBka aHanUTHUECKOM 3anadyu. AJTOPUTM IPOBENEHUS aHajau3a: OTOOp cpenHei
poOBl, MOArOTOBKA MPOOBI K aHAINU3Y, U3MEPEHUE aHAIUTUYECKOr0 CHrHajla M €ro MEeTpPOJIorudecKast
OIICHKAa, pacueT pe3yJbTaTOB aHalu3a W uX uHTepnperanus. [lpumepsl pemienus 3agau
AQHAJIUTUYECKOTO KOHTPOJII B XUMUYECKOW TEXHOJIOTUH, B aHAIN3€ OOBEKTOB OKpY’KaloLIeH cpelbl U
np. IloHsTuss 0 COBpEMEHHBIX METOJax 3JIEMEHTHOIO aHajlMu3a: aTOMHO-3MHCCHOHHBIA aHalu3,
aTOMHO-a0COPOLMOHHBIN aHAIHN3, PEHTTeHO(IYOPECIICHTHBIN aHaJN3.

1.2 Cnemnuduka 3a1a4 aHATUTUYECKOW XUMUH.

OcHOBHBIE TEpMHHBI aHamUTH4YeCKOW xumuu. OOHapyxkeHue. OrmpeneneHue. AHaIU3.
AHanuTHYecKue XHMHMYECKHE pEaKIMH KaK OCHOBAa XHMMYECKOro aHaiusa. KauecTBeHHBIE U
KOJIMYECTBEHHbIE AHATUTHUYECKHE XUMHUYECKHE peakuuu. TpeOoBaHUs, NpEAbSBISIEMble K HUM.
Creuu¢urka aHAIUTUYECKUX peaKUUd, HCIOJIb3YyeMbIX B aHanu3e. AHanuthyeckas Qopma u
aHAJIMTUYECKUE MPU3HAKU. AHAJIUTHUECKUE PEAKIUU U aHaIUTU4YecKue 3PQeKThl. XapaKTepUCTUKU
AHAINTUYECKUX pEaKUUi: YyBCTBUTEIBHOCTb, H30MPATENbHOCTh (CEIIEKTUBHOCTh). ['pynmnossie,
oOurue, yacTHbIE, XapakTepHble U crenupuyeckue peakuuu. [lytu moBblieHus n30UpaTenbHOCTU U
YyBCTBUTEIbHOCTH QHAIUTUYECKUX PEAKIIHUIL.

1.3 Xumuuyeckue paBHOBECUS B T'OMOTEHHBIX U TE€TEPOTE€HHBIX CUCTEMaX, NMPUMEHSEMBIX B
AHAIIMTUYECKON XUMHH.

OcHOBHBIE THUIBl peaklui, MPUMEHSEMbIX B aHAJIUTHUYECKONM XUMHUU (OCaXKICHMUS,
KHCJIOTHOOCHOBHBIE, KOMIUIEKCOOOpa30BaHUs, OKHUCIEHUA-BOCCTaHOBNIEHUs). COCTOSSHUE HOHOB
3JIEMEHTOB B pacTBopax. KoHCTaHThl paBHOBECHS AaHAIUTUYECKUX PEAKIHMI: TepMOJAMHAMUYECKUE,
KOHLIEHTpAllMOHHbIE,  yciOBHbIe.  DakTOpbl,  BIMSIOIMIME HAa  XUMUYECKOE  paBHOBECHE
(koMmrmekcooOpazoBanue, OOpa30BaHHE MAaJOPACTBOPUMBIX COCIUHEHUN, HW3MEHEHHE CTeIleHU
OKHUCJICHUS OIPENeIsieMOro MOHA, BIUSHUE HPHUPOJbI PACTBOPUTENS, MOHHON CHJIbI, TEMIEPATYypHI,
cOCTaBa pacTBOPA).

PaBHOBecHs B aHaTUTUYECKU Ba)KHBIX MPOTOJUTHUECKUX cucTeMaX. KOHCTaHThI KUCIOTHOCTH U
OCHOBHOCTH. YpaBHEHMsI MaTepualibHOro OanaHca. Beruncinenue pH pacTBOpoB KHCIOT U OCHOBaHUA
Pa3IMYHOM CUJIBbI, CMECcel KUCIIOT U OCHOBaHUM. bydepHbie pacTBOpEI, UCHOIb3yeMble B XUMHUECKOM
aHaJiM3e: MX CcocTaB, cBoiWcTBa (OydepHas eMKoCTb, o00yacTh OydepupoBaHus), pacuer pH,
MPUMEHEHHE B aHAJTUTUYECKON XUMUMU.

AHanuTHYeCcKue peakUuud KOMIUIEKCOOOpa30BaHUS, OCAKICHHS, OKHCIIEHUS-BOCCTAHOBIICHMS.
OOuue, CTyneHuaTble M YCJIOBHBIE KOHCTAHTBl YCTOMYMBOCTH KOMIUIEKCHBIX COEIUHEHUH.
Hcnonb3oBaHue peaknuil KOMILIEKCOOOpa3oBaHMsI B AaHAJUTHYECKOM XuMuU (OOHapyKeHue u
KOJIMYECTBEHHOE  ONpEeJelieHne, MackupoBaHue). lcrosib30BaHME  peakuMil  OCaKIeHUS B
aHaIMTUYeCKUX 1ensXx. KoHcTaHTa paBHOBeCHS pEaKLHMM OCaXJEHUS-paCTBOpEHUs; (aKTopsbl,
BIIUSIIOLME HA PAaCTBOPUMOCTh OCaAKOB. Pacder ycioBuil OCaXJIEHUS U PACTBOPEHMS] OCAKOB.
OKHCAUTENBbHO-BOCCTAHOBUTENbHbIE paBHOBecUs. CTaHIapTHBIM M peajbHbIH  OKUCIUTENbHO-
BOCCTAaHOBUTEJIbHbIE IOTEHIIUAIBI.

Xumudeckue M (PU3NKO-XUMUYECKHe CcrocoObl ompeneneHuss pH pactBopoB. PaBHoBecus
AQHAIUTUYECKUX pEaKIUil KomIuiekcooOpa3oBaHUs U yrpaBieHue UMU. DakTopsl, BIMAIOIINE Ha
HaIpaBJIEHUE OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil. KoHcTaHTa paBHOBecHs M €€ XUMHUKO-
aHaJIMTUYECKoe 3HaueHue. Pacuer koapPuIneHToB M0OOOUYHBIX PEaKIuil.

1.4. KauecTBeHHblE U KOJUYECTBEHHbIE AHAIUTUYECKUE pEAKUUU C OpPraHMYEeCKUMHU
AHAJIMTUYECKUMU peareHTaMU B aHaJIN3€ HEOPraHMYECKUX BEIIECTB.

Oprannyeckue ananutudeckue peareHtsl (OP). Kiaccudukanus OP mo tunmy peakuuit c
HeoprannuyeckumMu noHamu. KommnekcooOpasyromue OP u ctpoenne ux MoJieKynl: (pyHKIHOHAIbHO-
aHAJIMTUYECKasl U aHAIUTUKO-aKTUBHAs rpynnbl. OCOOEHHOCTH M IpeuMyllecTBa ucnoiab3oBanus OP,
oOnactu npuMeHeHus. JlonoNMHUTENBHO: Teopus JeUcTBUS KoMIuiekcooOpasyrouux OP, yuer noHHoro
cocrosHuss OP u wmertanna. 'unore3a aHanoruii M mnpakTuyeckue BbIBOJAbI uM3 Hee. [Ipupona
XUMHYECKOM CBsa3M B Komiuiekcax OP ¢ uvoHamMu MeTalioB U €€ NpOsBIEHHE B IBETHOCTH
koMmIuiekcoB. Peakuu OP ¢ xpomodopubiMu 3nemeHTaMu. IHTEHCUBHOCTDh OKPACKH aHATUTUYECKUX
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¢bopM U UHTEHCHBHOCTh MOIJIOIIEHUs. lcnonb30BaHuWEe peakluili OpraHMYeCKUX pEeareHToB B
(hOTOMETPHUECKOM aHAIIU3E.

Paszoen 2. KonnuecTBEHHbI XUMUYECKUI aHAIIN3

2.1. IIpuHUMIIBI ¥ 3aa49X KOJIMYECTBEHHOIO aHAIN3A.

Knaccudukanus MeTONOB KOJUYECTBEHHOTO aHanu3a. [peOoBaHuUs, MpEeAbABIAEMblE K
XUMHUYECKUM pEAKIHUSIM B KOJWYECTBEHHOM aHaju3e. OTalbl KOJUYECTBEHHOI'O OINpEeSICHUs.
XapakTepucTUKa pe3yabTaToOB KOJIMYECTBEHHOTO XMMHUYECKOTO aHaiu3a. OmnpereneHue coaepraHus
BEIIECTBA B pacTBOpe, pacyeTHble GpopMynbl. CrocoObl MpeacTaBiIeHHs Pe3yabTaTOB aHaiau3a. TecTsl
Ha BBIBIICHHE CHCTEMAaTHMYECKUX IOIPEIIHOCTEH B pe3ylbTarax KOJHWYECTBEHHOIO XUMHUYECKOIO
ananu3a. [Ipo6ooTOop 1 MpoOOMOArOTOBKA.

2.2. Turpumerpuueckuil aHanu3. TUbl peakiuii, UCIOIb3YEMbIX B TUTpUMETpHUH. TpeboBaHuUs,
MIPEABSBISAEMBIE K HUM.

[lpunnun tutpumerpuu. TutpoBanue u ero s3rtambl. ['papuueckoe m300pakeHHe mpolecca
TUTPOBAHMUSI — KpHUBBIE THUTpOBaHUS, uX BUAbl. CKAayoK HA KpUBOW THUTPOBAHMUS, TOYKA
skBuBasieHTHOCTH (T.D.) u koHeuHas Touka tutpoBanus (K.T.T.). I[lepBuunble u BTOpUYHBIE
cra”aaptbl. [lpueMbl TUTPUMETPUYECKOTO aHalu3a: MpsIMOe U OOpaTHOE TUTPOBAHHE, KOCBEHHBIE
MeToabl. Tumbl peakuuii, HUCHOJIb3YEeMbIX B TUTPUMETPUYECKOM aHaiu3e; TpeOoBaHMS,
MIPEABSBISAEMBIE K HUM.

JIOTIOTHUTENBHO: HMHCTPYMEHTalbHble MeToAbl uHAuKamuu T3. [loTeHumomerpuueckoe
tutpoBanue. Merox I'pana. J[pyrue cnocoObl yCTaHOBJIEHUSI KOHEYHOM TOUKU TUTPOBAHMUSL.

2.3. Peaknuu HeUTpaM3alny B KOJJMYECTBEHHOM XHMHUYECKOM aHAIU3E.

MeToipl  KUCJIOTHO-OCHOBHOTO  TUTpoBaHMs. CyIIHOCTh MeETOJa KHCJIOTHO-OCHOBHOI'O
TUTpOBaHUs. KpuBBIE KHCIOTHO-OCHOBHOTO THUTpPOBaHHsA. PacueT W INOCTPOEHHE TEOPETHYECKHUX
KPUBBIX TUTPOBAHUS CUJIbHBIX W CIAOBIX OJHOOCHOBHBIX MPOTOJIUTOB. DaKTOphI, BIUSIONIME Ha
BEJIMYMHY CKauKa Ha KPUBBIX KHCIOTHO-OCHOBHOTO TUTpoBaHMUsS. CHOCOObl yCTaHOBJICHUS KOHEUHOMN
TOYKH TUTpOBaHUA. KHCIOTHO-OCHOBHBIE MHIMKATOPBL, MHTEPBAI IEPEX0Ja OKPACKHM HHIUKATODA,
nokasarenb tuTpoBanus (pT). IlpaBuiio BbIOOpa MHAMKATOpPA JUIsl KOHKPETHOIO Ciydas TUTPOBAHUS.
[IpakTHueckoe NpUMEHEHNE PEeaKIUil KUCIOTHO-OCHOBHOTO B3auMoeicTBHs. [loTeHnmomerprueckoe
TUTPOBAaHHE HA OCHOBE pEAaKIMi KHCIOTHO-OCHOBHOTO  B3auMMoOJeWCTBHS. VHIMKaTopHBIE
ITOIPEIIHOCTH U MX OLICHKA.

2.4. AHanuTUYeCKHE pPEaKIHH KOMIUIEKCOOOpa30BaHUS W OCAKICHUS B KOJMYECTBEHHOM
XUMHUYECKOM aHaJIU3e.

Hcnonb3oBaHue KOMILIEKCOOOpa3oBaHMs B XMMHMUYECKOM aHanusze. Heopranumyeckue u
opraHnyeckue Jmrasisl. KOMIUIEKCOHBI M HMX CBOWMCTBA. YCIIOBHBIE KOHCTAaHTBl YCTOMYMBOCTH
KOMILJIEKCOHATOB M UX MPaKTU4YEeCKoe Ucojab30BaHue. O00CHOBaHUE BBIOOpA ONTUMANIBHBIX YCIOBUI
KOMIUIEKCOHOMETPUYECKOTO  TUTpPOBaHMA. KpuBbIE  KOMIUIEKCOHOMETPUYECKOIO  TUTPOBAHMSL.
®daxTopsl, BIUSIOUIME HA BEIMYMHY CKauka Ha KpUBBIX TUTpoBaHUs. CrnocoOwl ycraHosieHus T.0. u
K.T.T. MeramioxpoMHble UHAUKATOPBI, IPUHLIUII UX JeHCTBUA. BbIOOp MHAKMKATOPA J11s1 KOHKPETHOTO
Cily4asi TATPOBAaHNsA. AHAIUTHYECKHE BO3MOKHOCTH METO1a KOMIUIEKCOHOMETPHUYECKOTO TUTPOBAHUS.
[IpuMeHEeHNE KOMIUIEKCOHOB B AHAJIMTHUYECKOW XHMHMHM B KadeCTBE MACKUPYIOIIMX AreHTOB.
[IpumeHeHre XUMHUYECKUX peakiuil KoMIJIeKcooOpa3oBaHus B (POTOMETPUUECKOM aHAIU3E, B METOJIE
KOHJIYKTOMETPUYECKOTO TUTPOBaHUsA. Peaknnm ocaxIeHHUsl B KOJIMYECTBEHHOM XMMHUYECKOM aHAJIU3E.
I'paBumerpuueckuit ananm3. Teopermdeckoe 00OCHOBaHME BBIOOpPA ONTUMAIBHBIX  YCIOBUM
OCAKJCHUS KPUCTAIIMYECKUX U aMOp(dHBIX 0caakoB. [IpuMeHeHne XUMUYECKUX PEAKINI OCaKICHUS
B METOJE MOTEHIIMOMETPUUECKOTO TUTPOBaHUS, B MeToJe TypOuaumerpun. OcoOeHHOCTH peakuuil
KOMIUTIEKCOOOpa3oBanus (xenarooopazoBanus) HoHOB MeTa/uioB ¢ DJITA. OcanurensHOe TUTPOBAHHE.

2.5. AHaMTHYECKHE DPEAKLIUH OKHUCIICHUSA-BOCCTAHOBIICHHS B KOJIMYECTBEHHOM XHMHYECKOM
aHaIu3e.

OKHCANTENBbHO-BOCCTAHOBUTENbHASL PEAKLINS U OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIM MOTEHIIUAL.
KoHcTanTel paBHOBECHSI OKHUCIUTEIIbHO-BOCCTAHOBUTEIbHBIX peakuuid. Bpibop THUTpanTa W
ONTUMAJbHBIX YCIOBUW TUTpPOBaHUSA. KpHUBbIE OKHCINTEIBbHO-BOCCTAHOBUTEIBHOIO TUTPOBAHMUS.
@akTOopsl, BIMAKOLIME HA BEIMYMHY CKauyKa HAa KPUBOM THUTpOBaHUA. MHIMKanus KOHEYHOW TOYKHU
TUTPOBAHMUSI ~ XUMHUYECKUMH U (U3HKO-XMMHYECKUMH  Merojamu. llepmaHranatomerpus.
XapakTepucTuka METOJa. YCJIOBUS IPOBEACHHS IEPMAHTAHATOMETPUYECKUX  OINPEIACIICHUM.
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BemecTtBa, omnpexaensiemMble IepMaHraHATOMETPUYECKUM METOAOM. JIOCTOMHCTBA U HEAOCTaTKU
merona. Monmomerpusi. XapakrepucTHKa METOJAA, YCJIOBHUS IPOBEACHUS HOJIOMETPUYECKOIO
omnpejeneHuss BemlecTB. JOCTOMHCTBA M HEAOCTaTKHM Meroia. llpuMeHeHue peakuuidl OKHCIIEHUS-
BOCCTAHOBJICHUS B METO/I€ MMOTEHIIIOMETPHUYECKOTO TUTPOBAHUSI.

2.6. MonooOmeHnHas xpomarorpadus B KOJIMUYECTBEHHOM XMMHYECKOM aHAJIN3E.

TpeOoBanus, mpeabsBisgeMble K peakUHUsM HOHHOro obOmeHa. M3oTepma MOHHOTO OOMEHa.
Br160op onTtuManbHBIX YCIOBHM MOHOOOMEHHOIO paszzeneHust BeuiecTB. [Ipumenenne noHooOMeHHO
xpomaTtorpaguu B AHAIUTUYECKOM XUMHHM OPraHMYEeCKMX M HEOPraHMYeCKHMX COEIUHEHHI:
paszfesieHue, OYUCTKa, KOHIIECHTPUPOBAaHUE U T.[.

Paszoen 3. BBenenue B pU3UKO-XUMUYECKHE (MHCTPYMEHTAJIbHBIE) METO/Ibl aHATIN3a

3.1. DXMA — cocraBHast 4aCTb COBPEMEHHON aHAIUTHYECKON XUMHUH.

Knaccudpukanuss (U3NKO-XMMHUECKUX METOJOB aHajiu3a. AHAJIUTHYECKUH CUTHAN Kak
nH(popmaTiBHAas QYHKIMS COCTaBa BELIECTBA U €ro KojudecTBa. [IpuMepbl aHaTUTUYECKUX CUTHAJIOB
n nx uzMmepennii B DXMA.

3.2. MeTposorun4ecKue OCHOBBI aHATUTUYECKUX METOIOB.

OCHOBHbBIE aHAIUTUKO-METPOJIOTUYECKUE XapaKTEPUCTUKH METOJOB M pe3yJbTaTOB aHAJIM3a,
CHOCOObI MX OLIEHKH: Mpefiesl OOHapYKEeHUsI, KOAPPUIUEHT YyBCTBUTEIbHOCTH, HIDKHSISI U BEPXHSA
rpaHylla Juarna3oHa ONpENeNsIeMbIX COJEp)KaHUM, CEeNEeKTUBHOCTb, MPELUU3UOHHOCTh B YCIIOBUSX
CXOJAMMOCTH (TIOBTOPSEMOCTH) M BOCIPOU3BOJUMOCTH, MPABUIBHOCTD, IKCIPECCHOCTh. O000IIEHHbIE
ceeznenus o 'OCT P UCO 5725 (2002).

3.3. OOuias XapakTepHUCTKA CIEKTPAIbHBIX, JJEKTPOXMMHUECKUX M XpOMaTorpaduyecKux
MeTo/10B aHanu3za. IlpencraBienue o GoTOMETpHUUECKUX, MOTELMOMETPUUECKUX METOJaxX aHajau3a U
MOHHOOOMEHHOU XpoMaTtorpadum.

4 O0beM yueOHOM TMCHUTITHHBI

O0beM IMCUMIINHBI

Bua yueOHo# padoThbl AKaL. Acp.
3E
4. 4.

O01mas Tpy10eMKOCThb 1M CHHUILJIMHBI 5 180 135
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,78 64 48
Jlexuun 0,87 32 24
[Tpaxtuueckue 3anstus (113) 0,87 32 24
Jlaboparopusie padoTs! (JIP)
CamocrosiTeJibHast padoTa 2,22 80 59,7
KonrakTthas pabora — mpomexxyrounas arrectarus | 0,01 0,4 0,3
[ToaroToBka k 3K3aMeHy 0,99 35,6 26,7
Buja nToroBoro KOHTpoJIsi: JK3aMeH

AHHOTAIHUA K padoyeil mporpaMmme JMCHMUILIMHBI

b1.B. /IB.03.01 «O6mas xuMu4ecKas TeXHOJIOTUs»

1. Hear paucuMmJIMHbBI — (QOpMUpPOBaHWE 3HAHWKM B O0JACTH peaju3alii  XUMHKO-
TEXHOJIOTHYECKUX MPOLECCOB C YUETOM (PU3UKO-XUMUUYECKUX OCOOEHHOCTEN MPOTEKAIOIINX PEeaKLUi,
BbIOOpa ONTHMAJBHBIX YCIOBUM pEaM3yeMbIX IPOLIECCOB, BbIOOpa 3((EKTUBHBIX PEAKTOPOB,
MpUOOpPETEHNUsI HABBIKOB B COCTABJIEHUU MAaTE€PUAIbHBIX U TEIJIOBBIX OajlaHCOB, B pacueTe MpoleccoB
U PEaKTOpOB Ha OCHOBE MATEMaTUYECKOrO0 MOJEIMPOBAHUS, IIOJyYe€HUs 3HAHUA B 00JaCcTH
pa3paboTKu sHeprocOeperarmmux XuMUKo-TexHosorndeckux cucteM (XTC), O0e30TXOIHBIX H
MaJOOTXOJHbBIX TEXHOJIOIUI Ha IPUMEPE COBPEMEHHBIX MPOU3BOJICTB.

2. B pe3yabTaTe u3yyeHUus1 JUCHUILINHBI 00yYAKOIIUICH J0JI/KEH:

Obnadams CleyONUMA KOMIIETECHITUSIMA U UHIUKATOPaAMU UX JTIOCTHIKCHUS:

[1K-3.1, I1K-3.2, TIK-3.3.

3namo:
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— OCHOBBI TEOPUH XUMHUYECKUX MTPOLIECCOB U PEAKTOPOB;

— METOJOJIOTHIO HCCIEAOBAHUS B3aWMOJCHCTBHUS XUMHWYECKHUX IIPEBPALICHUNA W SIBJICHUU
IIEpeHOca Ha BCEX MaCIITaOHBIX YPOBHSX;

— METOJMKY BbIOOpa peakTopa U pacuéra npoliecca B HEM;

— OCHOBHBIE PEaKIIMOHHBIE MPOIIECCHl U PEAKTOPhI XUMUYECKOW U OMOTEXHOJIOTHH;

— OCHOBHBIE TMPUHIMUIBl OPraHU3alUU XUMHUYECKOTO IPOU3BOJICTBA, €r0 HEPAPXUUYECKYIO
CTPYKTYPY, METO/bI OLIEHKH 3()(PEeKTUBHOCTH MPOU3BOJICTBA;

— OCHOBHBIE XMMHYECKHE ITPOU3BOJICTBA.

Ymemes:

— paccYUTaTh OCHOBHBIE XapaKTEPUCTUKNA XMMHUECKOIO MIPOLIEcca;

— BbIOpaTh palMOHAJIbHYIO CXEMY IIPOU3BOJICTBA 33JAHHOTO MIPOIYKTA;

— OLIEHUTb TEXHOJIOTUYECKYIO 3P PEKTUBHOCTH MPOU3BO/ICTBA;

— BbIOpaTh 3¢ (HEKTUBHBIN TUI PEAKTOPa;

— IPOBECTH PaCUET TEXHOJIOTMUECKUX IMapaMeTpOB Ui 3a/laHHOTO MpOoIiecca;

— OIpEAETUTh MapaMeTpbl HaWTy4lllel OpraHu3aluy Npolecca B XUMHUUYECKOM PEAKTOPE.

Bnaoemby:

— MeToJJaMH aHanu3a 3p(EeKTUBHOCTH pabOThl XUMHUYECKUX IPOU3BO/JICTB;

— METOJJaMH pacyeTa 1 aHajlu3a MPOLEeCcCOB B XUMUYECKUX PEaKTOpax, ONpeesieHus
TEXHOJIOTMYECKHX ITOKa3aTeleH;

— METOJJaMH BbIOOpa XUMUYECKUX PEAKTOPOB.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

Paznen 1. XumMnueckasi TeXHOJIOTHSI U XMMHYecKOe NIPOU3BOACTBO.

1.1. OcHOBHBIE OTIpeAeJICHUS U I0JIOKEHUS.

Xumudeckasi TexHoJorus. OOBEKT XUMHUYECKOW TEXHOJIOTHH. MEXOTpacieBoil Xapakrep
XUMHUYECKON TE€XHOJOTHH. Pa3zBUTHE XMMHYECKHMX MPOU3BOACTB U XUMHUUYECKOW TEXHOJOrMH. MecTo
XMUMHYECKOM TEXHOJIOTMM B IPOMBIIUIEHHON cdepe M METOJOB XMMUYECKOW TEXHOJOTUH B
HEXUMMUYECKUX OTpacisiX MPOMbIILIEHHOCTU. CHUCTEMHBIN aHAJIU3 CIOXKHBIX CXEM M B3aUMOJICHCTBUI
JJIEMEHTOB CXEMbl — IIOHSATHE M cojJepkaHue Merona. DPuznyeckoe U MaTEeMaTUYECKOE
MOJEIUPOBAHUE, OINPEICIEHUE W OCHOBHBIE IMOHATHS, UX MECTO B HH)KEHEPHO-XUMHUYECKUX
UCCIIEIOBAaHUAX U pa3paboTkax. MecTo M 3HauY€HHWE HATYPHOTO U BBIUMCIMTEIHHOTO IKCIEPHMEHTA.
Coneprxanue 1 3a7a49u yaeOHOTO Kypca.

1.2. XuMuveckoe npou3BoaCTBO.

[lonsiTHE 0  XMMHUYECKOM  MpPOU3BOACTBE. MHOroQyHKIHOHAIBHOCTE  XUMHYECKOTO
npousBojcTBa. OOmias CTpyKTypa XUMHUYECKOrO0 MpOou3BOJACTBA. (OCHOBHBIE IOJCHCTEMBI
XUMHUYECKOTO MPOU3BOJACTBA. OCHOBHBIE TEXHOJIOTMYECKHE KOMIIOHEHThI XUMUYECKOTO MPOU3BO/ICTBA.
KauecTBeHHbIE W KOJIMYECTBEHHbIE IIOKA3aTENM XUMHUYECKOTO IPOMU3BOJICTBA: TEXHOJIOTUYECKUE,
SKOHOMMYECKHE, IKCIUTYaTallUOHHBIE, COLIMATIbHBIE.

1.3. CoipbeBble pecypchbl, BOAA U JHEPTUs B XUMHY€CKOM IPOU3BOACTBE.

Knaccugukanus ChIppeBbIX PECYpCOB MO pa3iMYHbIM IpHU3HaKaM — (pa30BOMY COCTOSIHUIO,
MIPOMCXOXKICHUIO, HMCTOYHMKaM. MuHepaabHOe Cbipbe (pyObl M IOJIE3HBIE HCKOIAeMble),
OpraHMYecKO€ IPHUPOJIHOE ChIpbe (IFOPIOYME MCKOIMAEMbIE), PACTUTEIBHOE U JKUBOTHOE CBIPHE,
BTOPUYHOE CBHIpb€ — HMX HCIOJb30BaHUE M IyTH nepepaboTku. OCHOBHbBIE CIOCOOBI MEPBUYHOM
00paboTku chIphs (0OOramieHue, OUncTKa, NOAroTOBKA K TPAaHCIIOPTUPOBKE U niepepadoTke). [lonsTHe,
CYLIHOCTb M HpUMEpBl YIayOJeHHs] MCHOJb30BAaHUS ChIpbs, KOMOMHUPOBAHUS IPOU3BOJCTB U
KOMILJIEKCHOM 1epepadOTKH ChIPbsL.
3HaueHUe U HCIOJIb30BAaHHME BOJbI B XUMHUUYECKUX Ipou3BojcTBax. Mcrounuku Bonbl. TpeboBaHus k
TEXHOJIOTUYECKOM U ObITOBOM Boje. [IpomblluieHHass MOATOTOBKA BOJBI M METOJbl €€ OYHCTKH OT
npumeceil. OCHOBHbIE METOJbl KOHTPOJS KayecTBa BOJbl. OKOHOMHS BOJONOTpPEOJEHUS B
pou3BoJicTBE. Bo1000OPOTHBIE CHCTEMBI.

Bunpl ¥ UCTOYHMKM SHEPruM B XMMHUYECKOW MPOMBINUIEHHOCTH. Macitabbl noTpelneHus u
CHOCOObI YMEHBIIEHUsI dHEpreTudeckux 3arpar. CyliHOCTbh U IPUMEPBI pereHepaliy U peKyIepanuu
SHEPruu. DHEProTEXHOJOTHYECKHE CUCTEMBl. BTOpUYHBIE SHEPreTHYECKHE PECYPCHI.

Paspnen 2. Teopernyeckue 0CHOBbI XUMHYECKHX MPOLECCOB H PEaAKTOPOB.
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2.1. OcHOBHbIE Onpe/ieICHUS U MOJIOKeHUS.

OU3NKO-XUMUYECKHUE 3aKOHOMEPHOCTH XHMMUYECKUX IPEBpAIlEHUH — CTEXHOMETPUUYECKUE,
TepMOJIMHAMHUYECKHe, KuHeTuueckue. [lokasarenm XUMHYECKOrOo MpeBpallleHuss — CTEHeHb
MpEeBpALLEHUs, BbIXOJ MPOAYKTa, HWHTErpanbHas U AuddepeHunaIbHas CeJIeKTUBHOCTH, CKOPOCTH
peaxkiuu U NpeBpalleHUs peareHTOB.

2.2. XumMHu4yecKue nmpouecchbl.

Omnpenenenve. Knaccupukanus XUMHUYECKMX IPOLECCOB MO pPa3IMYHBIM IpPU3HAKaM —
XUMHYECKUM  (BHUJ  XUMHUYECKOM peakiuH, TEepPMOJUHAMHYECKHE XapaKTEpPUCTUKH, CXema
npeBpaleHuil) 1 (a30BbIM (YUCIIO U arperaTHoe cocTosiHue ¢as).

I'omorenHslii xumuueckuid mnporecc. OrmpeneneHue W NpuUMepbl. BiusHue XuUMHUECKHX
MIPU3HAKOB U YCIIOBUI MTPOTEKaHUs Mpoliecca Ha ero nokasareian. CrnocoObl HHTEHCU(DUKALIUH.
[TonsiTe ontuManbHbIX TemnepaTyp. OnTuManbHble TEMIIEPATyphl Ui 0OpaTUMbIX U HEOOpPATUMBIX
9K30- U SHIOTEPMHUUYECKUX PEAKIIUM.

I'ereporenHsplil (HEKaTaIUTHUECKUN) XUMHUYECKUW mnpouecc. OmnpeneneHue U IMPUMEPHIL.
Crpykrypa mnpouecca U ero cocrapistounue (craauu). Halmromaemass cKOpocTb XHMHYECKOTO
npespaieHus. O0nactu (peKuUMbl) IPOTEKAHUS poLecca, TUMUTUPYIOIas CTaaMsL.

I'ereporennslil xumudeckuil mpouecc "ra3 ((KUAKOCTh) - TBepaoe". O60cHOBaHNE, IOCTPOECHUE
U aHallu3 MareMaTH4eCcKOW MOJeNu i peakuuil ropeHus (Moaens "cxumaromiasics cdepa') u
TOMMOXMUMHUYECKON (Momenp "¢ HeB3aumojaelcTByrommuM  sjapom"). HalGmromaemass ckopocTh
MIpEeBpPALLEHUs], BpeMs MPEBpAIICHUs U ITyTH UHTEHCU(PUKALUHU JUTsl pa3IMuHbIX 00sacTell MpOTeKaHUs
nporecca.

I'ereporennplii xumuyeckuil mpouecc '"raz (KUIOKOCTh) - JKUIAKOCTH". (OOOCHOBaHUE,

MIOCTPOCHHE W aHAJIU3 MaTeMarhyeckol monenu. Habmiomaemass ckopocTh IpeBpallieHust U 00J1acTu
npotekanus npouecca. [yt uHTeHcudukanuu Juist pa3aIudHbIX PEKUMOB IIpolecca.
Karanutuueckuii npouecc. Ompenenenue, kinaccupukanus, MpuUMepbl. ['eTeporeHHbll KaTaius3 Ha
TBepAOM Karanuzatope. (OOOCHOBaHUE, NOCTPOCHHE M aHAIM3 MAaTeMaTH4YeCKOM MOJeNnu Ha
KaTaJIUTHYECKON NOBEPXHOCTH U B IIOPUCTOM 3€pHe KaTaiu3aropa. HalOmronmaemass ckopocTh
IpeBpalleHus: U obnactu nporekanus npouecca. CTeneHb UCMOIb30BAHNS BHYTPEHHEW MOBEPXHOCTH.
[1ytu nHTEeHCU(UKALUN KaTaTUTHUECKUX IIPOLIECCOB.

2.3. XuMHYeCKHEe PeaKkTopbl.

OnpeneneHre W Ha3HAYeHHE XUMHUYECKOIO peakTopa. PeakToppl B XMMHUYECKUX H
HEXUMMYECKUX OTPACISAX IPOMBILIIEHHOCTH. O030p TUIIOB XMMHYECKUX PEAKTOPOB, UX CTPYKTYpPHBIE
2JIEMEHTHl (peakIMOHHAs 30HAa, YCTpPOMCTBa BBOJA U BBIBOJA, CMEILIEHUS, pa3JelIeHUus |
pacnpe/iesieHus: IOTOKOB, TEMI00OMEHHBIE JIEMEHTHI), OCHOBHBIE IIPOLIECCHI U SIBJICHUSI B HUX.

CucremaTu3zalus NIpPOLECCOB B XMMHMUYECKOM peakTope Mo MacmTaly HUX MpPOTEKaHMS:
XUMHMYECKasl peaklvs, XUMUYECKHI IpOLEecC B IJIEMEHTapHOM 00beMe, MPOLEeCChl B PEaKIIMOHHOM
JJIEMEHTE U B PEaKTope B II€JIOM, MX B3aUMOCBS3b M HepapXuyeckas CTPYKTypa MaTeMaTU4ecKoi
MOJIeNu mpoliecca B peakTope. IIpumepsl mponeccoB B pa3aIu4HbIX BUJAX XUMHUECKUX PEAKTOPOB.
Knaccugukanus nponeccoB B peakTopax IO pa3IuyHbIM MPU3HAKAM - BUJ XMMHUYECKOTO Ipolecca,
OpraHu3aius NOTOKOB PEareHTOB (CXeMma JBUKEHHSI PEr€HTOB Y€pe3 PeakTop, CTPYKTypa MOTOKOB B
pEaKIMOHHON 30HE), OpPraHu3alMs TEIUIOBBIX IMOTOKOB (TEIUIOBOM pPEXKUM, CXeMa TEelIooOMeHa),
CTallMOHAPHOCTH TpoIiecca.

O06ocHOBaHME U TMOCTPOEHUE MaTEMaTHYECKOW MOJENH IMpollecca B PEakToOpax pa3iMuyHOro
THIIAa KaK CUCTEMbl YpaBHEHUI MaTepHabHOTO U TEIUIOBOTO OalaHCOB Ha OCHOBE JJAHHBIX O CTPYKTYpe
MIOTOKA, XMMHUYECKUX MPEBpAIICHUSX, SBICHUIX IepeHoca TeIjla U BEIeCTBa U UX B3aUMOJICHCTBUU.
Cucremaruzanus v Ki1acCU(pUKAIMSI MAaTEMAaTUYECKUX MOJICIICH MPOIIECCOB B PEAKTOPAX.

W3otepmuueckrue Mmpolecchl B XMMHUYECKOM peakTope. BiMsHue CTpyKTypbl IOTOKa
(uneanbHOE CMELIEHUE U BBITECHEHHUE), CTALlMOHAPHOCTH Mpoliecca (IPOTOYHbIN U NEePUOANYECKUN),
apaMeTpoB M YCIOBUM NpPOTEKaHUs Mpoliecca (Temieparypa, KOHIEHTpalus, IaBjeHHE, 00beM
peaKkuMOHHOM 30HBI, BpeMs), BHJAa XUMHUYECKOW peakuuu (IpocTass U CIOXKHasg, oOpatumas u
HeoOpaTHMasi) U €€ ImapaMeTrpoB Ha NpouiIv KOHIEHTpAlUi U IMOKa3zaTelH Mpolecca B peakTope
(creneHp MpeBpallleHUs, BBIXOJ MPOAYKTa, CEIEKTUBHOCTH Mpoluecca). OCHOBBI pacuera Ipolecca B
peaktope. ComoctaBieHue 3(G(GEKTHBHOCTH TMPOIECCOB B PEAKTOPAX, OMHUCHIBAEMBIX MOICIISIMHU
UJICAIbHOTO CMEILIEHUS U BBITECHEHUSI.
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HewnsoTtepmuueckue mporiecchl B XUMHUYECKUX peakTopax. OpraHu3anus TEIUIOBBIX MOTOKOB U
pEeKUMOB B XHMMHYECKHUX peakTopax. PacrpenerneHue TeMmmeparypbl, KOHIEHTpAIMii W CTEICHU
MIPEBpAICHUsI B PEAKTOPE B PEKUMaAX HCATHHOTO CMENICHUS M BBITCCHCHHS, alna0aTHYECKOM U C
TerioooMeHoM. CBs3b TeMIlepaTypbl M CTENEHU MpEeBpallleHHus B aauadaTUYecKoOM Ipoliecce.
CormocTtaBiieHrue ¢ U30TEPMUUYECKUM PEKUMOM. YHCIIO M yCTOMYMBOCTH CTAIIMOHAPHBIX PEKUMOB B
peaxkTopax UIealbHOTO CMEIICHHUS.

2.4. [IpoMbllLIeHHbIEe XHMUYECKHE PeaKTOPbI.

Ha xonkpeTHBIX mpuMepax MNpPeaIMETHO PAaCCMATPUBAIOTCS IMPOMBIIIJICHHBIE PEaKTOPHI s
MPOBEACHUSI TOMOTEHHBIX, TETEPOTCHHBIX W KATAJIUTUYECKUX MPOIECCOB — THUIIBI PEAKTOPOB,
KOHCTPYKTHUBHBIC XapaKTEPUCTUKU U OCOOCHHOCTH PEKHUMa, 00JIACTH UCTIOTIH30BAHHS.

Paspen 3. Xumuyeckoe Npou3BoACTBO, KAK XMMHKO-TEXHOJIOTHYECKasl CHCTEMA.

3.1. CTpyKkTypa M onucaHne XHMUKO-TEXHOJIOTHYeCKOH CHCTEMBI.

XUMHYECKOE TIPOM3BOACTBO Kak XuMHKO-TexHosiormdeckass cucrema (XTC). Tlonstue
cucteMbl © XTC. CoctaB XTC: anemeHTsl, CBs3H, oacucTeMbl. DnemMeHThl X TC, kiaccuduxaius mo
BUJly IPOLIECCOB U Ha3HaueHMIo. TexHosoruueckue cBs3w aneMeHToB XTC  (motokm).
[TocnenoBarenpHasi, napajuieiabHasi, pa3BeTBICHHAs, NOCIEI0BaTEIbHO-00BOIHAsA (Oaiinac), oOpaTHas
(peunKiT) TEXHOJIOTHYECKHE CBsI3U. VX cXeMbl 1 Ha3HAYEHUE.

Omucanne XTC. Bumet momeneit XTC - omucatensHbie u rpaduyeckue. OnucarenbHbIE
MOJIENIN - XUMHUYECKasi CXeMa U MaremMaThdeckas Mojenb. [ 'padudeckne Moaenu - GyHKIIMOHAIbHAS,
TEXHOJIOTHYECKasi, CTPYKTypHas W Jpyrue (crnenuanbHbie) cxeMbl. HasHaueHuwe, mpuMeHEHHE H
B3aMMOCBSI3b MOJICIICH.

3.2. Ananus XTC.

[Tonsarue, 3amaun u pesynpTarhl aHanu3za XTC - coctosane XTC, maTepuanbHbIil U TETUIOBOM
OanaHChl, MOKA3aTeNM XMMUYECKOTO ITPOU3BO/ICTBA.

CpoiictBa XTC Kak CHCTEMBI: B3aMMOCBSI3aHHOCTh PEKHMOB DJJIEMEHTOB, pa3Indyue
ONTHUMAIBHOCTH 3JIEMEHTA OJJMHOYHOTO M B CHCTEME, YCTOMYMBOCTh U CYIIECTBOBAHUE CTAIIMOHAPHBIX
PEXKUMOB U JP.

MarepuanbHblii U TEIJIOBOM OasiaHchl. MeTo/IMKa COCTAaBJICHUS W pacyeTa MaTepHalIbHBIX U
tertoBbix OamancoB XTC u ee moacucteM. OCOOEHHOCTH pacueTa OaIaHCOB B CXEMax C PEIUKIIOM.
dopMbl TpeICTaBICHHS OaTaHCOB (TAaOIUIIBI, AUATPAMMBI H JIP.).

MarepuanbHblii 6anaHCc JUIsi MacCOOOMEHHBIX M PEaKIMOHHBIX 3JeMeHTOB. Mcmnonb3oBaHue
CTEXHUOMETPUUYECKUX, TEPMOJUHAMHYECKHUX W MeXK(}a3HbIX OaJlaHCOBBIX COOTHOIICHHUH. CTeneHsb
HCII0JIb30BAHHUS ChIPbEBBIX PECYPCOB.

OHTaNbIUIHBIN, SHEPreTUYeCKUi (10 MOJHON HEPrun) U sKceprerudeckuil 6anancer u KII/I.
Wx conocraBnenue u ucnosib3oBanue B aHanuze XTC.

3.3. Cunre3 XTC.

[Tonstue u 3agaun cunre3a XTC. OcHoBHble dTanbl papadotku XTC. Poias MaTemaTuieckux
Y OBPUCTUYECKUX METOJIOB.

OcnoBuble koHuenuuu Tpu cuHTe3e XTC: ToJIHOE UCMOJIBb30BAaHUE CBHIPHEBBIX U
SHEPTEeTUUECKUX PECYpPCOB, MUHUMH3AIMS OTXOJOB, ONTUMAJIBLHOE HCIIOJIB30BaHMUE ammapaTypsl. Mx
coJiep’kaHue M crnocoObl peanuszanui. KomOMHMpOBaHHBIE MPOU3BOJACTBA, COBMELIEHHBIE MPOIIECCHI,
BTOPUYHBIC DHEPTrEeTUUYECKUE PECYpPCHl, YHEPrOTEXHOJIOTHYECKUE CUCTEMBI, mepecTpauBaembie XTC,
3aMKHYTBI€, MAJIOOTXOHBIEC POU3BOJICTBA - UX MOHATHUS, 0COOCHHOCTH U IPUMECHECHHE.

OAHOPOJHBIE TEXHOJIOTMYECKUE CXEMbI: CHCTEMa PEKYIEepaTUBHOIO TEIUIOOOMEHa, cHhcTema
paszeneHuss MHOTOKOMITOHEHTHOHM cMecH, crucTemMa peakTopoB. OCHOBBI TOCTPOEHUST UX ONTUMAIILHOM
CTPYKTYPBI

Pasnean 4. IlpombllLuieHHbIE XHMUYECKHE TTPOU3BOICTBA.

XUMHUYECKHE TPOU3BOJCTBA PACCMATPUBAIOTCSA NPEAMETHO KaK pealu3aius HW3Y4eHHBIX
TEOPETUYECKUX OCHOB XUMHUKO-TEXHOJIOTHUECKHX TporeccoB M XTC, KOHIENIuil MOCTPOCHUS
BbIcOKOA(PexTuBHON XTC. OCHOBHOM aKIIEHT JenaeTcsi Ha (PU3UKO-XUMHYECKHE OCHOBBI KOHIEIIINN
MIOCTPOCHMSI TEXHOJIOTMYECKOM CXeMbl MPOU3BOACTBA U ero mnojacucreM. [Ipous3BoicTBO cepHOit
kucnotsl. [IponsBoacTBo ammuaka. [Ipon3BoacTBo a30THOM kucnoThl. [Ipon3BoacTBO cTHpOIIA.

Paznen 5. CoBpeMeHHbIEe TeHIEHIMH B PA3BUTHH XMMHUYECKON TEXHOJIOTUM.
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Tekyniee coCTOSHHE XMMHMYECKON IMPOMBINIJIEHHOCTH B MHUpPE M TEHIACHUMU €€ pPa3BUTHS.
[lepcrieKTHBHBIE MCTOYHUKU ChIpbs M 3Hepruu. Kiacrepuzanuss XMMHUYECKOH NPOMBIIIJIEHHOCTH.
CoBmMmenieHHble Tporiecchl. ['uOkue U nepecTpauBacMble TEXHOJIOTHMYECKUE cxeMbl. HoBble XUMUKO-
TEXHOJIOTHYECKHE MPOIIECCHI U CIIOCOOBI MOJIydyeHus: MpoayKToB. HanoTexHoorusl.

4. O0béM yueOHOI TMCUMILTUHBI:

Bua yueOHo# padoThbl

O0BneM TUCHUILINHBI

3E | Akaa. 4. | AcTp.4.
O01mas TpyA10eMKOCTh JUCHMIJIMHbBI 6 216 162
KonrakTHasi paboTa — ayIuTOPHBbIE 3aHATHS: 2,67 96 72
Jlexuun 0,89 32 24
[TpakTueckue 3anstus (113) 0,89 32 24
Jlaboparopusie pabots! (JIP) 0,89 32 24
CamocrosiTesibHasi paboTa 2,33 84 63
CaMOCTOSTETbHOE N3YUYEHUE Pa3/eI0B AUCUUILINHGI | 2,33 84 63
Bujx koHTpOJIS:
JK3aMeH 1 36 27
KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus | 0,4 0,3
[ToaroroBka K sK3amMeHy 35,6 26,7
Bu uTOroBOro KOHTpost IK3aMeH

AHHOTanMsA K padoueil mporpaMMe JMCHUANINHBI
b1.B. /IB.03.02 «CucreMbl ynpaBJjieHMs] XHMHKO-TEXHOJIOrMYeCKHUMH MPOLEeCCaMMI»

1. Heap aUCHUIIMHBI — J1aTh 0a30Bbl€ 3HAHUA IO TEOPUM CUCTEM YIIPABJICHUS XUMHKO-
texHojoruyeckumu npoueccamu (CY XTII), npuBuTh HaBbIKM U yMeHUs aHanu3a cBoiicTB XTII, kak
00BEKTOB YIPABJICHUS U IPAKTUUECKOTO MPUMEHEHUS TEXHUUECKUX CPEICTB YIIPABIICHUS.

2. B pe3yabTaTe u3y4eHUus1 JUCHUILIMHBI 00yYaIOLIUIICHA JOJI/KEH:

Obnadams CIeyONUMA KOMIIETESHITUSIMA U UHIUKATOPAMU UX TIOCTHKCHUS:

I1K-3.1, T1K-3.2, I1K-3.3.
3namo:
— OCHOBHBIC ITOHATHSI TCOPUH YIIPABJICHHS,

— CTaTUYCCKUC U TUHAMUYCCKUEC XapaKTCPUCTHKU 00BEKTOB YIIPABJICHHA,

— OCHOBHBIE BU/IbI cucTeM aBToMaTtuyeckoro ynpasiieHus (CAY) 1 3aK0HbBI PErylIupOBaHUs;

— TunoBble CAY B XUMHUYECKOM MPOMBIIIEHHOCTH;

— MCTOABI U CPECACTBA U3BMCPCHUA OCHOBHBIX TEXHOJOTMYCCKUX MMApaMETPOB,

— ycroitunBocth CAY;

— OCHOBHBIE TNOHSTUA O HelMMHEWHbIX CAY, peneiHbIX cucTeMax, JIOTHYECKHX ajJropHUTMax
YIPaBJICHUS, aJAITUBHBIX U ONTUMAJIbHBIX CUCTEMAX YIIPABICHUS.

Ymemes:

— OIpCACIATLE OCHOBHBIC CTATHUYCCKUC W JHUHAMHWYCCKHC

yIpaBJIECHUS;

XapaKTePUCTUKU  OOBEKTOB

— BbIOMpATh palMOHATIBHYIO CUCTEMY PETYJIMPOBAHUS TEXHOJOTHYECKOTO MPOIIecca;

— OIIEHUBATh YCTOWUNBOCTh CAY;

— BbIOMpaTh KOHKPETHBIE TUIIBI TPHOOPOB Ast AuarHocTuku XTI

Baaoemo:

— MCTOAAMU TCOPHU ABTOMATHYCCKOTO PCryJIdupOBaHUsA, OpraHu3allvii H pacqéTa CHCTEM
ONITUMAJIBHOI'O YIIPABJICHHS IMPOLECCaMU XHUMHYSCKOM TEXHOJIOTHH.

98



3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

Paszpnen 1. OcHOBHBIE OHATHSA YIIPABJICHUA XMMHKO-TEXHOJOIHYECKUMH MPOLECCaMU.

3HaueHUEe AaBTOMATUYECKOTO YIPABIEHUS MJIs Pa3BUTHUA XUMHUYECKON IPOMBIIIIEHHOCTH.
OcoOeHHOCTH yNpaBiICHUS XUMHUYECKUM MPEANPUATHEM U XUMUKO-TEXHOJOTHMYECKUM IPOLIECCOM.
TexHUKO-IKOHOMUYECKUH JPQPEKT BHEAPEHUS aBTOMATU3UPOBAHHBIX CHUCTEM YyrpaBieHus. Poib
CUCTEM yIpaBieHHs B oOecreuyeHuu O€30MacCHOCTH XHWMHUYECKOTO IPOU3BOJACTBA M  OXpaHbl
okpyxamwmeir cpenbl. OCHOBHblE TepMUHBI M onpeneieHus. Mepapxus ympasienus. OCHOBHbIE
npuHOUNb! yrnpasiaeHus. Knaccudukanuusa cucrem ympasienuss OyHkuuoHanbHas crpykrypa CAY.
[Toka3arenu kayecTBa ylnpaBJICHHUS.

Pa3pnen 2. OCHOBBI TEOPUM ABTOMAaTHYECKOI'0 YIIPABJICHUS.

Maremaruueckne monenn CAY. Jlunammueckue xapakrepuctukun CAY. Hcmosp3oBanue
omnepanroHHoro ucuuciaeHus: maisa ananuza CAY. TumoBple nuHaMUYecKHue 3BEHbs. BpemeHHble U
YaCTOTHBIE XapaKTEPUCTUKU. DKBHUBAJICHTHBIE MPEOOPa30BaHMsI CTPYKTYPHBIX CXEM. Y CTOHYMBOCTh
muHeitHbIx CAY ¢ oOparHoit cBsi3bto. Knaccudukanus 1 OCHOBHbIE CBOWCTBAa OOBEKTOB YIPABICHUS.
Metonpl ompeneneHus CBOWCTB 0OBEKTOB yrpaBieHHs. OCHOBHBIE 3aKOHBI PEryIMpPOBAHUS.
Perynstopel Ha OCHOBE MCKYCCTBEHHBIX HEHpOHHBIX cereil. LludpoBrie m pobacTHbIE CHCTEMBI
ynpasieHusi. BeiOop 3akoHa peryaupoBaHMs U ONpEesIeHue ONTUMAIbHBIX IapaMeTPOB HACTPOINKHU
IIPOMBIIIJIEHHBIX PErYISITOPOB.

Paszpen 3. U3MepeHre  TEXHOJIOTMYECKHX  NApaMeTPOB  XMMHKO-TEXHOJIOIHYECKOro
npouecca.

l'ocynapcTBeHHast cuctemMa NMPOMBIIIIEHHBIX IPUOOPOB U CpeACTB aBToMaTtu3anuu. OCHOBHbIE
TEPMUHBI U OIpeseieHus] MeTpojioruu. Mertonbl u3mepenuil. CpecTBa U3MEPUTENbHON TEXHUKH, UX
CTaTMYecKue | JuHamuueckue cBoiictBa. [lorpemnoctu wu3mepenuil. CnocoObl mnepenauu
nHpopManuu Ha paccrosiHue. OpraHuzanus aucTaHUUOHHOW muarHoctuku XTII. HM3mepenue
OCHOBHBIX TEXHOJIOTMYECKUX MapaMeTPOB: JABJICHHS, TEMIIEPATYpbl, pacxo/1a U KOJIMYECTBA, YPOBHS
KUJKOCTU U CBIITYYUX MaTEepHallOB, COCTaBa U (PU3UKO-XUMUYECKUX CBOMCTB BEIIECTB.

Pa3znesn 4. OcHOBbI NPOEKTHPOBAHHUS ABTOMATHYECKHX CHCTEM YIPAaBJEeHUS XUMHKO-
TEXHOJIOTHYECKUMHM MPOLECCAMM.

OcoOennoctu ynpasienuss XTII. PerynupoBaHue OCHOBHBIX TEXHOJOTMYECKMX MapaMeTpOB:
pacxona, JnaBleHus, Temneparypbl, ypoBHs, pH. Texuuueckue cpeactBa CAY. OCHOBHBIC
Pa3HOBUIHOCTH YIPABISAIOIUX YCTPOMCTB. THIBI, XapaKTEpUCTHUKU M PaCUET MCIOIHUTEIbHBIX
MEXaHHU3MOB U peryaupyoomux opraHoB. OQopmieHHne NpPOEeKTHOro 3aJaHus Ha aBTOMATHU3AlUIO0
TEXHOJIOTHYECKOro mnpoiiecca. BbIOOp Touek H3MepeHus, KOHTpPOJISl, YNpPaBIseMbIX MapaMeTpoB U
yhopasisomux Bo3aercTBuid. CTaHIapThl U YCIOBHBIE O003HAYEHUS JJISi TEXHOJIOTMYECKUX CXEM.
OcHoBuble cBeaenus o0 ACY TII B xumumueckoid npomsinuieHHOCTH. [Ipumepsr ACY TII B

XUMHYECKOHN MPOMBIIIIIEHHOCTH. OCHOBHBIE BBIBOBI 110 Kypcy. COBpeMEHHbIE TEH/IEHIIUU B Pa3BUTUU
CV XTIIL

4. O0béM yueOHOI TMCUMILTUHBI:

. O0beM IMCUMIINHBI
Bua yueOHo# padoThl
3E | Akaa. 4. | AcTp.4.

O01mas TpyA10eMKOCTh JUCHHUIIJIMHBI 6 216 162
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 2,67 96 72
Jlexun 0,89 32 24
[Tpaxtueckue 3anstus (113) 0,89 32 24
Jlaboparopusie padboTs! (JIP) 0,89 32 24
CamocrosiTesibHasi paboTa 2,33 84 63
CaMOCTOATENbHOE N3YUYCHHUE Pa3/IeIOB TUCIUTIINHBL | 2,33 84 63
Bujx koHTpoJs:
JK3aMeH 1 36 27
KoHnTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 1 0,4 0,3
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[ToaroroBka K sK3amMeHy 35,6 26,7
Bua nToroBoro KOHTpost IK3aMeH

AHHOTAIHUA K padoyeil mporpaMmme JMCHMUILIMHBI

Bb1.B. /1B.04.01 «/Iakokpaco4HbIe MATEePHAJIbD)
1. Heab aucHUNMHBI - CO3JIaHWE Yy CTYICHTOB HEOOXOIMMON TEOpETHYECKOW Oa3pl U

MIPaKTUYECKUX HABBIKOB JUISI KCIIOJIB30BAHMS JIAKOKPACOYHBIX MaTEpHalloB, CIIOCOOOB HaHECEHUS
JIKII, METO10B MCIIBITAHUH JTAKOKPACOYHBIX MATEPHUAIIOB.

2. U3yyeHue TMCUMIJIMHBI HANPABJEHO HAa NpHoOpeTeHHe CJEIYIOIIMX KOMIETeHUUH W
HHIMKATOPOB MX J0CTHKEHUSA

IIK-1.1; I1K-1.2, TIK-1.3; TIK-7.1; 11IK-7.2; TIK-7.3; I11K-8.1; IIK-8.2; I1K-8.3; I1K-9.1; I11K-9.2;
[IK-9.3

B pesynbrare u3ydeHus: AUCIUIUTMHBI 00YYaIOIIHICS JOJKEH:

3HaTh:

-aCCOPTHUMEHT U CUCTEMBbI JJAKOKPACOYHBIX MOKPBITHH, IPUMEHSEMBIX JUISl 3alIUThl OT KOPPO3UU
B XMMHYECKHUX IPOU3BOJICTBAX;

-HOPMHPOBAHUE PACX0/ia JIJAKOKPACOYHBIX MATEPUATIOB;

-TUIIOBbIE arperaThl KOMIUIEKCHBIX OKPACOUHBIX JIMHUM;

-TpeOOBaHUS TEXHUKHM O€30MacHOCTH, TIOKAPHOW OE30MacHOCTH U MPOU3BOJCTBEHHOU
CaHUTapHUH U1 OKPACOYHBIX IIEXOB U KPACKOIPUTOTOBUTEIIBHBIX OTICICHUM;

Ymers:

-BbIOpaTh MOKPHITUS B 3aBUCUMOCTH OT YCJIIOBUI SKCIUTyaTallUH;

-paccuyMTaTh SKOHOMUYECKYIO 3PPEKTUBHOCTh MPUMEHEHUS JIAKOKPACOUHBIX MaTepUaioB;

Baaners:

-CTaHJAPTU30BAHHBIMU METOJaMH UCIIBITAHUN JJAKOKPACOYHBIX MAaTEPUATIOB U MOKPBITU;

-CpPaBHUTEIBHON OLIEHKOW METOJI0B HAHECEHUS JJAKOKPACOYHBIX MOKPBITHH.

3. Kpartkoe cogep:xaHue JUCHMILIHHbBI

Pa3nes 1. Beenenue. OOmue cBeleHUsl O JaKOKPACOYHBIX MOKPBITUAX, 00JACTH MPUMEHEHHUS.
Crpoenue nakokpacoyHoro mnokpelTua. Kiaccuukanus NOKpeITHMM 1O BHEIIHEMY BHIY,
MIPEUMYIIECTBEHHOMY Ha3HAUEHUIO U YCIOBUAM dKcrutyatauu. O003HaueHne MOKPBITUH.

Paspen 2. IlpuHomnel BbIOOpA CHCTEMbl NOKPBITHH /sl Pa3jIMYHbIX YCJI0BHI
kcmyaTanuu. HazHaueHue oTJe/bHBIX CJI0€B NOKPHITUH. BbIOOp TEXHOIOTHUECKOH CXEMbI OKPACKU
W3JIeNUM JUIsl pa3iMyYHbIX KIJACCOB MOKPBITUH (ITOATOTOBKA IMOBEPXHOCTU MEpE]l OKpalIMBaHUEM,
HaHECEHHE JJAKOKPACOYHBIX MaTepUANIOB, CYIIIKA).

Pa3znen 3. IloaroroBka moBepxHOCTH nepel okpammBaHueM. Knaccudukamuss MeTozoB.
TexHonornueckoe, 3KOHOMUYECKOE O0OCHOBaHME MX HCHOJb30BaHUA. IloAroToBKa mMOBEpXHOCTH
MeTa/LuiIoB. OCHOBHBIE CBOMCTBA M CTPYKTypa MoBepXHOCTU MeTauioB. Kimaccudukamms cnoco0oB
OUYMCTKU METAJJIOB. MexaHuyeckasi 0UMCTKa MOBEPXHOCTH Knaccudukanus MEXaHUYECKUX
CHOCOOOB OYHMCTKH, MaTepHalbl, TeXHOJOrMueckud mponecc. Ob6mactu mnpumeHeHus. OducTKa
TEPMUUYECKUM CTIOcCOO0M. Matepuabl, 00J1aCTH TPUMEHEHHS. XUMHYECKUE CTOCOOBI MOATOTOBKH
noBepxHocTU. Kinnaccuduxanuss xuMuueckux crnoco0oB oOuucTKU. O0e3KUpHUBAHHE OPraHUYECKHUMU
pacTBOPUTENISIMH, TNPUMEHSIEMbIE MAaTE€pHUalbl, TEXHOJOIMYECKUH Ipolecc, 00JacTH IPUMEHEHUS.
O06e3xupuBaHUe BOJHBIMU PAaCTBOPAMHU, UX COCTaBbl U TEXHOJOTMYECKHUN Ipolecc 00e3KUpUBaHUSL.
OMynbcHOHHOE OoOe3xkupuBaHue. lIprMeHseMble cOCTaBbl, TEXHOJOrMYECKUil mponecc. TpaBieHue.
TpaBuiibHbIe pacTBOpbl. MexaHu3m ux Aectus. TexHonaorunueckue GakTopsl, BIUSIOLUIUE HA TPOLIECC
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TpaBjieHUs.  DJEeKTpoXxuMmMuyeckoe  TpaBieHue. IIpeoOpa3zoBaHue  pkaBuuHbBl.  MexaHHU3M
B3aUMOJICHCTBUSL IIpeoOpas3oBareneil pKaBUMHBI C MPOJYKTAMH KOPPO3UM. Y JAJI€HHE CTapbixX
JTAKOKPACOYHBIX MOKPBITUH. TUIBI CMBIBOK, OOsiacTu npuMeHeHUs. KOHBEpCHMOHHBbIE MOKPBHITHS Ha
Metamax. Pocharuposanue. CrocoObl MOTYYEHHS] KPUCTALIMYECKUMX M aMOP(HBIX MOKPBITHH U
cocTaBbl. MexaHu3M Ipolecca. BiausHue TexHogoruueckux (akropoB Ha KauecTBO Goc(aTHOTO CIIosl.
OxcuaupoBanue. XHUMHUYECKOE U 3JIEKTPOXHMHUYECKOE OKCHUIAMPOBAHUE, COCTaBbl. MexaHu3M
npouecca. TexHonoruueckue (HakTopbl, BIUSAIOIIME HA MPOLECC OKCHAWPOBAHUSA. XPOMaTHPOBAaHUE.
TexHonornueckre 0COOEHHOCTHU Ipoliecca U MpUMeHsieMble cocTaBbl. CpaBHUTENIbHAS TEXHUYECKasT U
HSKOHOMMUECKAsl XapaKTEPUCTUKH Pa3IUYHbIX CIHOCOOOB TMOATOTOBKM IOBEPXHOCTH METAJUIOB.
IloaroroBKa MOBepXHOCTH HeMeTAJUINYECKHUX MOJI0KeK K oKkpacke. OCHOBHBIE CBOMCTBa
NPEBECUHBI, IITYKaTypKu, OETOHA, IIacTMacc, KOXHU U Ap. MarepuanoB. CrnocoObl U COCTaBbl IS
MOATOTOBKH MOBEPXHOCTH. MeponpusiTus 1Mo oXpaHe TPyAa M 3alUTe OKPY:Kaouieil cpeabl NpHU
MOAT0TOBKE MOBEPXHOCTH.

Pa3nes 4. OcHOBHBIE cIIOCOOBI HAHECEHHS JTAKOKPACOYHBIX MATEPHAJIOB HA MOBEPXHOCTD.
Knaccudukanus cnocoG0B HaHECEHHMs JIAKOKPAaCOYHBIX MaTepuasioB. TexHoJormyeckoe U
SKOHOMUYECKOE€ OOOCHOBaHME MX HCHOJb30BaHusA. OxpaHa Tpyaa. 3aniuTa OKPYKAIOMICH Cpeibl.
OxkpamuBanue pacnbuieHHeM. [IHeBMaTHueckoe, 0€3BO3AYIIHOE, a’pO30JbHOE U paCHbLICHHE B
aneKkTpocTatuyeckoM 1mosie. OcHOBbI cnoco6oB. TpeboBaHUS K HCIOJIb3YEMbIM JIAKOKPACOUYHBIM
MarepuaioM. TexHonorumyeckue pexkumbpl. OOnactu npuMeHeHus crnoco6os. HcnonabzoBanue
00pa3yoIuXxcsi OTXOI0B JIAKOKPACOUHBIX MaTepuanoB.  CpaBHHUTEIbHBIE TEXHUYECKUE u
SKOHOMMUYECKHE  XapaKTEpUCTUKH CIOCOOOB  OKpallMBaHHs  pacnbuieHHeM. OkpammBaHue
OKyHaHueM U 00,MBoM. OCHOBBI cr1oco00B. Binsinue pa3nuuHbix (akTOpOB Ha TOJIIIMHY U KaYeCTBO
MOJIy4ae€MBbIX TMOKPBHITHH. XapakTepuCTHKa MaTepUajoB W ONTHMAaJIbHbIE DPEXUMBl X HAHECEHUS.
OxkpammBanre OKyHaHHEM U OOJMBKOM C MOCEAYIONICH BRIIEPKKOH B IMapax pacTBOpuTes. Biausinue
TEXHOJIOTHYECKUX (PAKTOPOB Ha TOJIIUHY U PABHOMEPHOCTh MOKPHITUNA. ONTHMaIbHBIE PEXKUMBI UX
HaHeceHusl.  OKpalllMBaHHE BaJKOBbIM criocoOoM. TpeOoBaHUS K HCIOJIb3YEMBIM JIAKOKPACOUYHBIM
Marepuanam. O0acTu MPUMEHEHHUS. OxkpamuBanue JUIMHHOMEPHBIX  U3JIETUH  CIIOCOOOM
MPUTSATUBAHUS U OKpaIIMBaHHE IUIOCKUX M3AENUi crnocodoM HanuBa. TpeGoBaHMS K HCIOJIb3YEMbIM
JaKOKpacoyHbIM MaTepuanaMm. O6mactu npumeHeHHs. (OKpalluBaHMe 3JIEKTPOOCAMKIEHHEM.

DNEeKTPOOCaKICHUE JTaKOKPACOUYHBIX MAaTEpUAIOB M3 BOJHBIX PACTBOPOB Ha aHOJIE U KaTOJE.
OcHoBHbI€ (haKTOPBI, BIUAIOLIME HA MpoLecc 00pa3oBaHus MOKPbITHI. TpeOoBaHus, peaAbsBIsIEMbIe
K JJAKOKPaCOYHBIM MaTEpUaIOM U K IOBEPXHOCTU MeTalla. OnexTpodopeTnyeckoe HaHECEHUE
mucniepcuii.  OcHOBBI  crmocoba. XapakTtepucTtuka warepuaioB. HaHeceHHe JIaKOKPacOYHBIX
MaTepuaioB xemoocaxaenneM. OcHoOBBI mporecca. TexHojoruueckue (akTopbl, BIMSIOIINE Ha
IpoLeCcC OKpacKu. XapaKTepUCTUKa maTepuanoB. CpaBHHUTEIbHbIE TEXHUYECKME M HSKOHOMUYECKHE
XapaKTePUCTUKU CHOCOOOB HaHECEHUS BOAOPa30aBisEMbIX KOMIIO3UIUN XEMOOCAKICHUEM U
anekrpoocaxkaeHreM. Crnoco0bl HaHeceHUS! TOPOLIKOBBIX JIAKOKPACOYHBIX MaTepHAJIOB.

Hanecenune moponikoBbIX MAaTEpHAJIOB B «KHUIISALIEM)» CJIOE, PACHbUICHHEM, B 3JIEKTPHUUECKOM
1oJjie, Tra30IUIaMEHHBIM M IUIa3MEHHbIM HamblieHueM. OcHOBbI cnocoOoB. TpeGoBaHus K
UCIOJIb3YEMbIM JIAKOKPaCOYHBIM MaTepuaiaMm. TexHosoruuyeckas cxemMa HaHeceHus. OoOnactu
npuMeHeHus.. CpaBHUTEIbHbIE TEXHUUECKHUE U SIKOHOMUYECKHE XapaKTEPUCTUKU CIIOCOOO0B HAaHECEHMUSI
MOPOIIKOBBIX JIAKOKPACOUHBIX MaTepuaioB. HoBele HampaBieHHss B 00JacTU COBEPLICHCTBOBAHMS
CIIOCOOOB HaHECEHUs MOPOILIKOBBIX MaTepuajoB: TPHUOOAIEKTPOCTATUYECKOE U €ro COuYeTaHHe ¢
AIIEKTPOCTATUYECKUM.

Paznen 5. OcHoBHble cmoco0bl CymIKH (OTBep:KIeHHs])) JIAKOKPACOYHBIX HOKPBITHIA.
Knaccugukanus cnocoboB CyIIKH JaKOKPACOYHBIX MOKPHITHH. TexHoyornyeckoe 1 SJKOHOMUYECKOE
o0ocHOBaHME MX HcHoJsib30BaHMA. OXpaHa Tpylna M 3alIMTa OKpyXkarouieil cpenapl. KOHBEKTHBHBIM,
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TEPMOPAAMAIIMOHHBINA, TEPMOPAAUANMOHHO-KOHBEKTHUBHBIN, WHIYKIIMOHHBINNA CHOCOOBI. (OCHOBBI
croco6oB. TexHonornueckue pexkuMbl. OOmactu npumeHeHus. OTBEp)KJIE€HUE TOKPBITUH O]
NEHUCTBUEM HWOHU3MpYIOIEero wu3inydeHus. OcHOBBI crmocoOa. TpeboBaHHMs, K HCIHOJIB3yeMbIM
JAKOKPacOYHBIX MaTepuaiaMm. TexHojormdyeckue pexumbl. CpaBHUTEIbHBIE TEXHUYECKHE U
SKOHOMUYECKHE XapaKTEPUCTUKU CTIOCOOOB OTBEPKACHUS MTOKPBITHM.

Pa3znen 6. Oco0eHHOCTH OKPAIIMBAHUS PA3JTUYHBIX MOAJI0KEK. TEeXHOJOTHS OKpalTuBaHUI
MeTajula. ['pyHTOBaHME YEPHBIX M UBETHbIX MeTauioB. Tumbl rpyHTOB. IlInatneBanume. Tumbl
mmatieBok. [IokpbIBHbIE TakoOKpacoyHble MaTepuaibl. OKpacka pyJIOHHOTO MeTajlia. DKOHOMUYECKHE
aCIeKTHhl BHIOOpA Pa3IMYHBIX THUIIOB JIAKOKPACOUYHBIX MOKPHITHI. TexHomorus OKpaIlllMBaHUS
npesecuHbl. OCOOEHHOCTH MOJATOTOBKH MMOBEPXHOCTU JIPEBECHHBI MEpe]l OKpalinBaHueM. Paznuynbie
BUbI TIOKPBITUH 1O JpeBeCUHE. JIaKOKpacoHbIE MaTepHallbl, IPUMEHAEMBI IIPU OKpacke. TexHonorus
OKpaIIMBaHUA MTYKaTypKH U OeToHa. Pa3znuynHbie BUIBI TOKPBHITUN JIJIS IITYKATYpKU U 6eToHa. Bei6op
JJAKOKPACOYHBIX MAaTEPHAJIOB Il OKPAacKU. TEeXHOJIOTHs OKpallMBaHUs IUIACTMACC, PE3UHBI, KOXKH.
Pasnuunble BHABI NOKPBITUH 10 IUIACTMAcCe, pe3UMHE M KOXKe. JIaKoKpacouyHble MaTepualsl,
MIPUMEHSAEMBIE TIPU OKPACKE.

Paznen 7. CranaapTu3MpoBaHHbIE METOAbI MCIBITAHUS JIAKOKPACOYHBLIX HNOKPBITHI.
Omnpenesienue PU3NKO-MEXaHHYECKUX CBOMCTB JIAKOKPACOYHbIX IOKPBITHIA. Mertomb
ONpeJeNieHUs] MPOYHOCTU IUICHOK MpH M3rude, ynape, pacTsSKEHHH, OTHOCHUTEIBHOIO YIUIMHEHUS,
aAre3uy, TBEPAOCTH, U3HOCOCTOMKOCTH. OmpenesieHHe TeKOPATHBHBIX CBOMCTB JIAKOKPACOYHBIX
NOKpsITHH. MeTobl onpeaeeHUs BeTa, 0J1ecKa U cTeneH MeJjieHusi. Onpeaesnenue 3alIUTHBIX
CBOMCTB. MeTO/Ibl ONpeIeNIeHHs] TPOHUIIAEMOCTH, BOJIO- U BJIArOCTOMKOCTH, XMMUYECKON CTOMKOCTH.
OO0o1eHHas OIIEHKAa COCTOSHUS JIAKOKPACOYHBIX MOKPBITUH, UCIOJIb3YEMbBIX B JKHJKHUX arpeCCUBHBIX
cpedax. YCKOpPeHHble KJIAMMATHYECKHe MCNBITAHUA JIAKOKPACOYHBLIX NOKPbITHMl. VcnbiTanue
MOKPBITHI JJI 3KCIUTyaTalldd B YMEPEHHOM Kimmate. VcnblTaHue MOKPBITUNA ISl AKCILUTyaTaluu B
XOJIOJTHOM KiuMare. VMcnbiTaHue MOKPBITHI 1JT4 SKCITyaTallid B TPOMTMYECKOM KJIMMATE.

4. O0beM yueOHOMH TUCHMILTUHBI

O0beM TUCIUTUTHHBI

Buz yuebnoi padotst 3E Axan. 4. AcTp. u.
OO6mast TpyI0€MKOCTh TUCITUTUTHHBI 3 108 81
KonrakTHasi pa0doTa - ayIuTOPHBIE 3aHATHUSA: 0.88 32 24
Jlexinm 0,44 16 12
[TpakTnueckue 3anstus (113) 0,44 16 12
B TOM 4ucJe B (popMe NpaKTUYECKOH MOATOTOBKH
CamocrosiTesibHasi padora: 1,11 40 30
Buabl koHTpOJS:
JK3aMeH 1 36 27
KonTakTHas paboTa — mpoMeXyTo4yHast aTTecTarus 0,01 0,4 0,30
[ToaroroBka K sK3amMeHy 0,99 35,6 26,7
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AHHOTauMsA K padoueil mporpaMme JMCIHUNINHBI
b1.B./1B.04.02 «Kayuyku u pe3uHbD»

1. Heap QMCHUIIMHBI COCTOUT B OBJaJeHUMU OakajaBpamMH 3HaHUN B 00JacTu CBOMCTB U
METOJIOB IOJYyYEHHs MPUPOIHBIX U CUHTETUYECKUX KAYyYYKOB U UX IMOCIIECAYIOLIETrO IIPEBPALLCHUS B
PE3UHBI, Pa3JIMYHOIO HA3HAYCHUS.

2. U3yyeHue AUCHUILIMHBI HANPABJEHO HA NMPHOOpeTeHHE CJACAYIIIMX KOMIETCHUHHA WU
HHAUKATOPOB UX JOCTHKEHUS

IIK-1.1; 11K-1.2, TIK-1.3; TIK-7.1; 11IK-7.2; TIK-7.3; I11K-8.1; IIK-8.2; I1K-8.3; I1K-9.1; I11K-9.2;
[IK-9.3

B pe3ynbraTe n3yueHuss AMCUUIITMHBI 00YJarOLUICS JODKEH:

3namo:

- OCHOBHBIC TIOHATHA, HWCIIOJIB3YEMBIC B (I)I/I3I/IKC U XHUMHUH D3JIACTOMCEPOB [JId XapaKTCPUCTUKHU
CTPYKTYPBI M CBOMCTB Kay4yKOB M PE3HH;

—  BIUSHUE MOJEKYJSIPHBIX [apaMETpoB, BKJIIOYas BEIMYHMHY MOJEKYJsIpHOM Maccel 1 MMP, Ha
(u3HNUecKre CBOWCTBA KayIyKOB;

Ymemns:

—  OIICHMBATh OCHOBHBIC CBONCTBA 3JaCTOMEPOB HAa OCHOBE M3BECTHON MOJICKYIISIPHON CTPYKTYpHI;

- MNPUMCHATbL HHCTPYMCHTAJIBHBIC MCTOJbI aHaJIM3a Id XapaKTCPUCTUKH CTPYKTYPbl H CBOMCTB
3JIaCTOMEPOB;

Bnaoemy:

- MCTOJaMM CUHTE3a I'PYIINbI OCHOBHLIX ITPOMBIINIIICHHBIX KayYYKOB,

—  METO/IaMH HCCIIEZIOBAHUS CBOMCTB Kay4yKOB U PE3HH.

3. Kpartkoe cogep:xaHue TUCUMILTHHBI

Paznen 1. [;aBHble OTAMYMS TOJMMEPOB, OIpEAESAIONIME HMX CBOMCTBA U oOnactu
MIPaKTUYECKOr0 MPUMEHEHUs. MOJIeKyNIIpHbIi BeC, MOJIMIUCIEPCHOCTh M MOJIEKYISIPHO-MAacCcoBOE
pacnpenenenue nojaumepoB (MMP). Ilpumepsl NpUPOAHBIX, CUHTETHUECKUX M HCKYCCTBEHHBIX
MOJIMMEPOB. MoJeKyIsIpHOE CTPOCHHUE TOJIUMEPOB, KOHPUTYpalluu U KOH(pOpMaLU¥ MaKpOMOJIEKY,
NIepBUYHAs, BTOPHYHAs U TPETHYHAs CTPYKTypa nojaumepoB. PaBHOBecHas (TepMoaMHAMUYECKas)
rMOKOCTh MaKpOMOJIEKYJI, ITOHSTHE O CTaTUCTHYECKOM cerMeHTe (cerMeHT KyHa) u oneHka ruGkocTu
MakpomoJiekya. Kunernueckas (MexaHudeckas)) THOKOCTb MAaKpOMOJIEKYJ, 3JacTOMEphl U
MOJIUMEpHBIE CTeKsIa. TepMOIIacTUUHbIE MOJMMEpPBI, KaydyKd, THMOKOLENHBIE M >KECTKOIIEIHbIE
MOJINMEPBI, TpeXMepHbIe ceTKH. CrocoObl CO3JaHMsI CETYATBIX TPEXMEPHBIX MMOJTUMEPHBIX CUCTEM.

Paspnen 2. IIpocTpaHcTBEHHAss OpraHU3alMs U CTEPEOPETYISIPHOCTD JINHEWHBIX MAaKpOMOJIEKYII,
CTEPEOPETYIISIPHbIE U XaOTUYECKU IOCTPOEHHbIE MaKpoMoJieKyisbl. Kpucraminueckue u amopgHbie
nosmMepsl. CTekiioo0pa3HOe COCTOSIHME aMOP(HBIX OJIUMEPOB, 00JIAaCTH TEMIIEPATYPHBIX IEPEX0I0B
U3 CTEKJIOOOpa3HOr0 B BBICOKOAJIACTHYECKOE COCTOsHUE. PaboToCroCOOHOCTh MOJUMEPOB B
CTEKJIOOOPa3HOM U BBICOKOXJIACTUYECKOM COCTOSHMM. BBICOKOIACTHUECKOE COCTOSHUE IOJUMEPOB.
[IpuunHbl, 00yClIaBIMBAIOLIME IPOSBIEHUE BBICOKOAIACTUYECKMX CBOMCTB B  IOJUMEPAX.
TepmoauHaMuueckuii aHalU3 BBICOKODJIACTHUUHOCTH, MpUPOJA pPEJAKCAMOHHBIX SBJICHUH B
MoJIMMepax, yOpyroe IMOCIeAeHCTBUE W THUCTepe3uc. MexaHHyeckKue MOJIeNH, YUUTHIBAIOLIUE
MIPOSIBJIEHUE BBICOKOAJIACTUUYECKUX CBOMCTB B MOJIUMEpax.

Pa3znen 3. OtnenbHble mpejncTaBUTENM Kiacca anactomMepoB. Kayduykn Ha yriaeBoaopoHOM
ocHoBe. IlpupoaHblii 37macToMep — HaTypalibHbIM KaydyK, BBIJIEICHHE, XUMUYECKas CTPYKTYpa,
TeMIieparypa cTekjioBaHusi amMopHoil (asbl. [lonyueHue pesuH MyTeM CepHOIl ByJIKaHU3ALUH U
o0nacTu TexHU4Yeckoro npumeHeHus. Cunrernyeckuil 1,4-yuc-noaMU30MpPeH, METOAbI MOIY4YEHUS U
cBoiictBa. Cunrernyeckuil 1,4-yuc-noaumn3onpeH U pe3uHsl Ha ero ocHoBe. CuHTeTnueckuit 1,4-yuc-
nonubyraaueH. CrocoObl modydeHus OyTajueHa WU CBOMCTBA CTEPEOPErYISPHOrO IOJIMMEpa B
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CpPaBHEHMM C IOJMMU30NPEHOM U PE3MHAMHU HAa €ro OCHOBE. XJIOPOINPEHOBBIN KaydykK, MOJydeHHE,
CTpYKTYpa, cBoiicTBa. CepHasi ByJIKaHU3AIMS, PE3UHBI U TTOKPBITHS PE3MHOBBIMH CMECSIMU Ha OCHOBE
nosuxyioponpena. Koppo3nono- u atMochepocTolKoCTh KaydayKOB Ha OCHOBE JTUEHOBBIX MOHOMEPOB.
[Tonuuzo6yrunen. [lomyuenue, cBoiicTBa. Pe3nHbl Ha OCHOBE MOJUU300yTHUIIEHA, CIIOCOOBI
BYJIKQaHM3al[M¥, CBOWCTBA, NIpuMeHeHue. bynanueH-ctuposbHble W OyTaJgHeH-aKpUIOHUTPHUIIbHBIE
KaydyKhu HW PE3HHbI, IIOJYYCHHC, CBOﬁCTBa, IMPUMCHCHUC. 3TI/IJ'I€HHp0-HI/IJ'ICHOBBIG Kay4yKu,
IIOJy4eHUE, CBOWCTBA, BYJIKaHU3alMs [0 PpE3UWH U IpuMeHeHue. llosmneHreHamepHble H
IIOJIMOKTEHAMEpHbIE KaydykKd M pe3uHbl. [lonmyperaHoBele kayduyku W repmetuku. [lomydenwe,
OCOOEHHOCTH CBOMCTB UM npumeHeHHe. CHIMKOHOBBIE KaydykKd U pe3uHbl. llommaumeruicuiokca,
MOJIyu€HHUe, CTPYKTypa, CBOMCTBa, obsactu npuMmeHeHus. llomudbochoHuTpunxiopuHble KayqykH,
MOJTIy4eHHUE, CBOMCTBA, MeTO bl cTabunuzarnuu. [1. [lomucynshuaasie kKaydyKky, OJIydeHHE, CBOMNCTBA,
IIPUMEHEHHE. XHUMHUYECKOE CONPOTHUBIICHUE KaydyKOB C HACBIIIEHHON M HEHACBIIEHHON YIIIEpOAHOU
LENbI0, B KPYITHOTra0apuUTHBIX U3ENusiX (aBTOMOOMIIbHBIE IIMHBI) U POJb OKUCIUTENbHBIX PEeaKlui ¢
ydacTueM aTMOC(EepHOro KUCIOpoJa Ha XUMUYECKYI0 CTOMKOCTh TaKUX MOJIUMEPOB.

4. O0beM yueOHOMH TUCHMILTHHBI

O0beM TUCIUTUTHHBI

Bup yae6roi paGoTsr 3E Akap. 4. Actp. u.
OO6mast TpyI0€MKOCTh TUCITUTUTHHBI 3 108 81
KonrakTHasi pa0doTa - ayIuTOPHBIE 3aHATHUSA: 0.88 32 24
Jlexinm 0,44 16 12
[Tpaxtnueckue 3anstus (113) 0,44 16 12
B TOM 4ucJe B popMe NPaKTUYECKOU MOATOTOBKH
CamocrosiTesibHasi padora: 1,11 40 30
Buabl koHTpOJIS:
JK3aMeH 1 36 27
KonTakTHas paboTa — mpoMeXyTo4yHast aTTecTarus 0,01 0,4 0,30
[ToaroroBka K sK3amMeHy 0,99 35,6 26,7

AHHOTAIHUA K padoyeil mporpaMmme JMCHMUILIMHBI
b1.B./IB.05.01 «CunukaTHble MAaTEPHAIBD)

1. Heap AMCHMIVIMHBI COCTOMT B YCBOEGHUU CTYAEHTaMU 3HAHUW OO0 OCHOBHBIX THIIAX
YIJIEPOJHBIX MATEPHAJIOB Pa3IMYHOIO Ha3HAYEHMS, O BIUSHUU (a30BOro U CTPYKTYPHOTO COCTOSTHHS
Ha CBOWCTBA YIJIEPOJHBIX MaTepUaloOB, (PU3UKO-XUMUYECKHE METOJIbl HCCIIEIOBAHUSI TEKCTYPHBIX
CBOWCTB YIVIEPOJHBIX MaTEPUAIOB, METOJBI 3aLIUTBl OT KOPPO3UM YIJIEPOJIHBIX MAaTE€pUaAIOB H
00BEKTOB Ha UX OCHOBE.

2. U3yyeHue AUCHUILIMHBI HANPABJIEHO HA NMPHOOpeTeHHE CJAEAYIIMX KOMIeTeHUHMH W
HH/AUKATOPOB UX JI0CTHKEHUS

[IK-1.1; TIK-1.2, TIK-1.3; [IK-7.1; T1K-7.2; TIK-7.3; [1K-8.1; I1K-8.2; T1K-8.3; TIK-9.1; I1K-9.2;
[1K-9.3

B pesynbrare uzydeHus: AUCIUIUTMHBI 00YUYaIOIIHICS JOJKEH:
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3nams: OCHOBHbBIE THIIBI CHJIMKATHBIX MaTEpUAlOB pa3IMYHOTO HA3HAYEHHUS, O BIUSHUU
($a30BOT0 M CTPYKTYPHOI'O COCTOSIHUSI Ha CBOMCTBA CHJIMKATHBIX MaTEpUaOB, (PU3UKO-XMMHUYECKHE
METO/1bl UCCIIEIOBAHUS TEKCTYPHBIX CBOMCTB CHJIMKATHBIX MaTEpUajIOB, METObI 3aIUTHI OT KOPPO3UU
CHJIMKAaTHBIX MaTEPHUAJIOB;

Ymems: vucnionb3oBaTh Ha NMpakTUKE 3HAHHUS 00 OCHOBHBIX THUIIAX CHJIMKATHBIX MaTEPUATIOB U O
BIUSHUU ()a30BOTO U CTPYKTYPHOTO COCTOSIHUSI Ha CBOMCTBA CHJIMKaTHBIX MAaTE€pHAIOB U HUX
KOPPO3UOHHYIO CTOMKOCTB; YMEThb YIPaBISATh KOHTPOJEM KOPPO3UOHHOTO COCTOSIHUSI Pa3IMYHBIX
00BEKTOB, UCIIOIb3YIOIINX CUIMKATHBIE MaTEPHAJIBL.

Bnadems: MeronamMu moucka M aHanu3a HH(opManud 00 OCHOBHBIX THIAX CHUJIMKAaTHBIX
MaTepuaJoB U O BIHUSHUU (PA30BOTO U CTPYKTYPHOIO COCTOSIHMSI Ha CBOMCTBA CHJIMKATHBIX
MaTepUaJIOB U UX KOPPO3UOHHYIO CTOMKOCTh; HABBIKAMH PELIEHHS MPOOJIeM TEXHOJIOTUN 3alUThl OT
KOPPO3UU CHUIIMKATHBIX MaTE€pPHAJIOB.

3. Kpartkoe cogep:xaHue JUCHMILIHHBI

Pasznen 1. Knaccudukanusa cuimmkatasix marepuanoB. Kamennoe muthE. Crexino. Curtasisl,
Kepamuka. Cunukarasie smanu. Bsoxymume cunukaTtHble mMaTeprasibl. beToHsl. OU3NKO-XUMUYECKUE
CBOMCTBA CHJIMKATHBIX MaTEPHAIOB. AJICOPOIIMOHHBIE CBOMCTBA CHIIMKATHBIX MAaTEPHAJIOB.

Pazgen 2. Ou3NKo-XUMUYECKHE METOAbI UCCICIOBAHUSA CHJIMKATHBIX MaTepuaioB. MeTonapbl
HCCTIEeI0BAHUS TEKCTYPHBIX CBOMCTB CUITMKATHBIX MAaTEPUAJIOB.

Paznen 3. [Ilpumenenue cuiaukaTHbIX MarepuasioB. CHIMKaTHBIE MarepHalibl B KauecTBE
3aIUTHBIX MMOKPHITUHA. METObI 3alUThl OT KOPPO3WU CHUIIMKATHBIX MaTE€pUajIOB M OOBEKTOB Ha HX
OCHOBE.

4. O0beM yueOHOMH TUCHMILTUHBI

O0beM TUCIUTUTHHBI

Buz yuebnoi padotst 3E Axan. 4. Actp. u.
OO6mast TpyI0€MKOCTh TUCITUTUTHHBI 3 108 81
KonrakTHas padoTa - ayIuTOPHBIE 3aAHATHUSA: 0,88 32 24
Jlexinm 0,44 16 12
[Tpaxtnueckue 3anstus (113) 0,44 16 12
B TOM 4HcJje B (hopMe MPaKTHIECKOM MOITOTOBKH
CamocrosiTesibHasi padora: 2,11 76 57
KonrtakTHas camocrositenbHas paboTa 0,006 0,2 0.15
CamMocTosATEeT HOE U3YUCHUE PA3/ICTIOB JUCITUTIIIHBI 21,06 75,8 56,85
Bujx uTOroBOro KOHTPOJIs: 3aver

AHHOTanMs K padoueil mporpaMMe JMCHUANINHBI
b1.B./IB.05.02 «¥YriiepoaHbie MaTepUAJIbDY

1. Heap AMCHMIVIMHBI COCTOMT B YCBOGHUU CTYAEHTaMU 3HAaHUW 00 OCHOBHBIX THIIAX
YIJIEPOJHBIX MATEPHANIOB Pa3IMYHOIO Ha3HAYEHMs, O BIUSHUU (a30BOr0 U CTPYKTYPHOI'O COCTOSTHUS
Ha CBOWCTBA YIJIEPOJHBIX MaTepUaioB, (PU3UKO-XUMUYECKHE METOJIbl HCCIIEIOBAHUSI TEKCTYPHBIX

105



CBOWCTB YIJICPOJHBIX MaTEPHAIOB, METOJBI 3alIUTHI OT KOPPO3UH YIIEPOJIHBIX MAaTEpPUAJIOB WU
00BEKTOB Ha UX OCHOBE.

2. U3yyeHue AUCHUIJIMHBI HANPABJIEHO HA NMPUOOpeTeHHE CJAEAYIOIMX KOMIETEeHIHH W
HHJAUKATOPOB UX I0CTUKEHUSI

IIK-1.1; TIK-1.2, IIK-1.3; TIK-7.1; IIK-7.2; IIK-7.3; IIK-8.1; IIK-8.2; T1IK-8.3; I1K-9.1; I1K-9.2;
I1K-9.3

B pesynbrare u3ydeHus: AUCIUIUTMHBI 00YUYaIOIIHIICS JOJKEH:

3namo:

- OCHOBHBIC TUIIBI YTJIEPOJHBIX MAaTEPHAIIOB PA3IMIHOTO HA3HAYCHUS,

- 0 BIUSHUH (Ha30BOTO U CTPYKTYPHOTO COCTOSIHHS HA CBOMCTBA YIJIEPOJHBIX MAaTEPHAJIOB,

- (UBUKO-XUMHUYECKHE METO/IbI MCCIIEIOBAHUS TEKCTYPHBIX CBOMCTB YIIIEPOIHBIX MAaTEPHAIIOB,

- METOJIbI 3alTUTHI OT KOPPO3HH YTIIEPOJTHBIX MAaTEPUAIIOB;

Ymems:

- UCTIOJIB30BaTh HA MIPAKTUKE 3HAHUS 00 OCHOBHBIX THUIIaX YIIEPOIHBIX MATEPUATIOB U O BIUSTHAHI
(ha30BOro0 M CTPYKTYPHOTO COCTOSTHHS Ha CBOMCTBA YIJIEPOJHBIX MaTEPHAIIOB U UX KOPPO3UOHHYIO
CTOMKOCTD;

- YOPaBJISTH KOHTPOJEM KOPPO3MOHHOTO COCTOSIHHS Pa3IMYHBIX OOBEKTOB, HMCHOJIBb3YIOIIHNX
YTJIEPOIHBIC MAaTEPHUAIIBI.

Bnaoemu:

- METOJIJaMU TIOMCKa M aHajau3a uH(opMaIuu 00 OCHOBHBIX THIIAX YTIEPOJHBIX MAaTEPUATIOB U O
BIUSHUU (DAa30BOTO M CTPYKTYPHOTO COCTOSIHMS Ha CBOMCTBA YIVIEPOJHBIX MATEpUAJIOB M HX
KOPPO3UOHHYIO CTOMKOCTB;

- HaBBIKAMHM pPEIICHUS TPOOIEM TEXHOJIOTUHN 3aIUTHI OT KOPPO3HH YTIIEPOJIHBIX MAaTEPHUAIIOB.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Paznen 1. Knaccudukanus yriepoaHsix marepuasioB. OU3NKO-XUMHUYECKUE CBOMCTBA ajMasa,
rpadura, xapOuHa. [Ipomexyrounbie (Qopmbl yriepona — LHUPKYJIEHBI, (yJUIepeHbl, YIIIEpOJHBIE
HAaHOTPYOKH, YTJepoJ] JYKOBUYHOM CTpYyKTyphl. CMmemiaHHble (mepexoiHbie) (OpMbl Yriepoja.
AxtuBHble yrim. Caxu wnu TexHudeckuit yriepon. Ilupoyrimepoa. Creknoyriepoa. YTriaepoaHbie
BOJIOKHA. DunamMeHTapHbId  yriaepod. YTIEpPOA-YIJIEpOJHbIE KOMIO3UIIMOHHBIE  MaTEpHUaJbl.
Mopdosorust  yraeponnoir  matpunbl.  Mukporekcrypa. [lopucrtas crpykrypa. Crpykrypa
MOBEPXHOCTU. AicOpOLIMOHHBIE CBOMCTBA. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA.

Paznen 2. Pu3MKO-XMMHYECKHME METOJbI MCCIECNOBAHUS YIVIEPOJHBIX HoOcuTene. MeTtonbl
U3y4eHUs MOpP(OJIOTUU YTIEPOJHBIX YacTUll. MeTonbl UCCIEOBaHUSI TEKCTYPHBIX CBOMCTB
YIIEPOAHBIX YacTULl MeTo/1bl u3ydeHus: Tonorpaduu noBepxXHoCTH yriepoaa. MeTosl ucciaenoBaHus
CTPYKTYpPBI YIJI€POJAHON MaTpHIlbl. MeToAbl U3Yy4eHUs] XMMHUECKOTO COCTOSIHUS TIOBEPXHOCTH YIJIEH.
MeTo1bl onpeienieHus SIEKTPOXUMUYECKUX XapaKTEPUCTHK YIIIEH.

Paznen 3. Ilpumenenue yriepoaHsix MarepuanoB. CopOIHMOHHBIE TPOIECCHI. YTIEPOIHBIE
MaTepuagbl KaK KaTajlu3aTopbl. YTIIEpOJHbIE MaTepHalibl KaK HOCUTENIM AaKTHBHOTO KOMIIOHEHTa
KaTaJau3aTopoB. MeTo1bl 3alIUThI OT KOPPO3UH YTJIEPOJHBIX MAaTEpUAIOB U OOBEKTOB HAa X OCHOBE.

4. O0beM yueOHOM THCHUIIUHBI

O0BEM TUCLUATUIHHBI

Bun yuebnoit paboTsl 3E AKaj. u. Actp. u.
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OO6mast TpyI0€MKOCTh TUCIUTLTHHBI 3 108 81
KonrakTHasi padoTa - ayIuTOPHBIE 3aHATHUSA: 0,88 32 24
Jlexinm 0,44 16 12
[Tpaxtnueckue 3anstus (113) 0,44 16 12
B TOM 4HcJje B (POpMe MPAKTHIECKON MOTOTOBKH

CamocrosiTesibHasi padora: 2,11 76 57
KonrtakTHas camocrositenbHas paboTa 0,006 0,2 0.15
CamMocTosATEeT HOE U3YUCHUE PA3/ICTIOB JUCITUTIIIHBI 21,06 75,8 56,85
Buj uTOroBOro0 KOHTPOJIs: 3aver

AHHOTauMs K padoueil mporpaMMe JMCIHUANINHBI
b1.B./1B.06.01 «Kopp03nOHHBbI MOHUTOPHHI

1. Hleap AUCHUIUIMHBI COCTOUT B MNPUOOPETEHUU CTYIAEHTAaMHM 3HAHMM O NpPUYMHAX
BO3HUKHOBEHHUS KOPPO3HUH, CIoco0ax ee 0OHAapyKEeHUs, BBISIBICHUH NOTEHIUAIbHO ONACHBIX YCIOBUI
9KCIUTyaTalMd 00OpyIOBaHUS, BOSMOXHOCTU OINPEAETICHUS M BBIYMCIEHUS MPEIoIaraéMoro cpoxa
CITy0bl 000pY/IOBaHUS U TPYOOTIPOBOJIOB, CO3AAHUH ONTHUMAIBHBIX YCIOBUM TSI UX KCIUTyaTalllH,
OCYILIECTBJIEHUH Tepexo/ia OT ACUCTBUM M0 YCTPAaHEHUIO K MPO(PUIAKTUYECKUM MEPAM.

2. U3yyeHue TMCUMIIMHBI HANPABJEHO HA NpHoOpeTeHHe CJEIYIIHX KOMIeETeHUWHd W
HHIMKATOPOB MX J0CTHKEHUSA

[IK-1.1; TIK-1.2, TIK-1.3; [IK-7.1; T1K-7.2; TIK-7.3; [1K-8.1; I1K-2.2; T1K-8.3; TIK-9.1; I1K-9.2;
[1K-9.3

B pe3ynbraTe u3yueHuss AMCUUIITMHBI 00YJalOLUICS JODKEH:

3nams: TIPUUMHBI BO3HUKHOBEHHS KOPPO3HMM; BO3MOXHBIE CHOCOOBI €€ OOHapyKeHUus; —
KJIaCCU(UKALIMIO METOJ0B KOPPO3MOHHOTO MOHMTOPHMHIA; MPEUMYIIECTBA M HEJAOCTAaTKU METOJIOB
KOPPO3MOHHOTO MOHUTOPUHIA, UCIOJIb3YEMbIX B XMMHYECKOH, HedTe- U razono0bIBatolIell 0Tpaciau
MPOMBIIIJIEHHOCTH; KOHCTPYKIUIO JATYUKOB IPU KOPPOZUOHHOM MOHUTOPHHIE;

Ymems: BpIOpaThb KOHCTPYKLMIO JaTyMKa B 3aBUCHUMOCTH OT YCJIOBUM OSKCIUIyaTalUu
000pyI0BaHMUS;

Bnadems: metonykamMu OIpeneieHHs] IPEANoiaraeMoro cpoka Ciy:kObl 000pyAOBaHMS U
TpyOOIIPOBOJIOB.

3. Kpartkoe cogep:xaHue JUCUMILTHHbBI

Paszpen 1. Koppo3nOHHBIM MOHUTOPUHT PEAIbHBIX CUCTEM. BUIBI KOPPO3UOHHBIX pa3pyLICHUMN.
[ToHsiTHE KOPPO3HMOHHOTO MOHUTOpUHra Posib KOppo3uOHHOrO MOHMTOpHHra. Lleap KOppO3MOHHOTO
MOHHUTOPHUHIa. DJIEMEHThl KOPPO3MOHHOTO MOHHUTOpPHHra. MecTa OCYIIECTBIEHUS KOPPO3MOHHOTO
MoHUTOpUHra. OpraHuzanusi KOPPO3HMOHHOTO MOHHUTOpPHHra Mnpu ao0blye HedTH U rasa, B
IIPOMBIIIJIEHHBIX IPOU3BOJICTBAX.

Pa3znen 2. KoHcTpykuuu NaTYMKOB KOPPO3MOHHOIO MOHUTOpUHra. Yto ompeaensieT BbIOOD
KOHCTpyKuuu naruyuka? KoHCTpykuMsi BCTpauBaeMbIX B ammapaTr JaaTuukoB. KoHCTpykuus
BBICTYNAIOUIUX JaTYMKOB. /[aTUMKK cHeUallbHOTO Ha3HAUEHUs: P KOPPO3UOHHOM PACTPECKUBAHUU
[0/ HApPsDKEHUEM, JUIsSl YIJIEBOJOPOAHON Cpeibl, JUIsl aTMOC(HEPHON KOPPO3UU, MHOTO3JIEKTPOIHbIE
CEHCOPBI.
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Pa3znesn 3. Meroabl KOppo3MOHHOrO MOHUTOpHUHra. Knaccugukanus MeTo0B KOPPO3ZUOHHOIO
MOHUTOpUHra. @dU3NUECKHEe METOJbl: TPaBUMETPUUYECKHM M  AJIEKTPUYECKOE COIPOTHUBIICHHE.
DNEKTPOXUMHYECKUE METOJbl TOCTOSIHHOIO TOKA: KOJIMYECTBEHHAsl OIICHKAa HM3MEHEHMsI CKOPOCTH
KOPpPO3UHM C TMOMOLIBI0 METOJa MOJIIPU3ALMOHHOIO CONPOTUBJICHUS, AMIIEPMETP C HYJIEBBIM
CONPOTHUBIIEHUEM, MOJy4eHHE HHPOpPMAIMKM O KOPPO3UOHHOM COCTOSIHUM OO0OpYJOBaHHUS Ha
OCHOBAHUU aHaJIM3a AIEKTPOXUMUYECKUX LIYMOB. DJIEKTPOXUMUYECKHE METOJIbl IIEPEMEHHOTO TOKA!
U3MEpEeHUEe CKOPOCTHM KOPPO3MM C IIOMOIIbI0 METOJIa CHEKTPOCKOMUU 3JIEKTPOXUMUYECKOTO
UMIIEJ]aHCa, AaHAJIM3 TapMOHMYECKHX KoJsiebanuil. Hepaspymiaromue MeToapl MOHHUTOPUHIA!
yIIbTPa3BYK, peHTreHorpadust u ap.

Pasnen 4. Ouenka pecypca o6opynoBanus. TpaauiinoHHbIE METOIBI KOPPO3HOHHBIX UCTIBITAHUI
U OLEHKU pecypca obopynoBanus. CoBpeMEHHbIE METOJbl MPOTHO3UPOBAHMS AIKCIUTyaTallMOHHOMN
HAJEKHOCTH 000pyaoBaHMs. MeToIbl OLIEHKHM KOPPO3HMOHHOM CTOMKOCTH  METAJUIMYECKUX
MaTepHaoB.

4. O0beM yueOHOMH TUCUMILTHHBI

O0beM TUCIUTUTHHBI

Bup yae6roi paGoTsr 3E Akap. 4. Actp. u.
OO6mast TpyI0€MKOCTh TUCITUTUTHHBI 3 108 81
KonrakTHasi padoTa - ayIuTOPHBIC 3aAHATHUSA: 0,88 32 24
Jlexinm 0,44 16 12
[TpaxTnueckue 3ansatus (113) 0,44 16 12
B TOM 4HcJe B (hopMe MPaKTHIECKOM MOITOTOBKH
CamocrosiTesibHasi padora: 2,11 76 57
KonrtakTHas camocrositenbHas paboTa 0,006 0,2 0.15
CamMocTosATeTpHOE U3YUCHUE PA3/ICTIOB JUCITUTIIIHBI 21,06 75,8 56,85
Bujx uTOroBOro0 KOHTPOJIs: 3aver

AHHOTanMsA K padoueil mporpaMMe JMCIHUANINHBI
b1.B./IB.06.02 «O0pa0doTka pe3yJbTATOB U PACYéT NOTPEIIHOCTE B HAYYHOM
IKCIIEPUMEHTEe»

1. ldeap IMCHUIVIMHBI COCTOMT B YCBOCHHH CTYACHTAMH 3HAHUI O THUMAX TOTPEIIHOCTEH B
ONpeleNIeHnn  (U3MYECKUX W (PUBMKO-XMMHUYECKHX BEIMYMH, OOYYEHHHM CTaTUCTUYECKOW 00paboTke
PE3YIIBTATOB KCIIEPUMEHTA U BBIYMCIICHUH TIOTPEITHOCTH U3MEPEHHH C TIOMOIIBIO0 METOJJOB MUKPOCTATHCTHKH.

2. N3yuyeHue AUCHMILVIMHBI HANIPaBJIeHO Ha NpUOOpeTeHHe CJeIYIIMX KOMIEHTeHUUl U
HHIMKATOPOB MX J0CTHKEHUSA

[IK-1.1; I[TIK-1.2, T1K-1.3; TIK-7.1; TIK-7.2; TIK-7.3; I1K-8.1; I1K-8.2; T1K-9.1; 11K-9.2; T1K-9.3

B pesynbrare uydeHus: AUCIUIUTMHBI 00YYaIOIIHICS JOJKEH:

3nams: TUTBI TOTPEUIHOCTEH M UX XApAaKTEPUCTHKH, KIAaCCU(PUKAIMI0 HW3MEpPEHUil, METOMbI
00pabOTKH U COMOCTABIIEHUSI MAJIBIX BBIOOPOK; CIIOCOOBI MPOBEPKH CTATUCTHUECKUX TUIIOTES.
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Ymems: ouenuBaTh UCTUHHOE 3HAUYEHUE M3MEPSEMON BEJIIMYMHBI C IOMOIIbIO JOBEPUTEIILHOTO
MHTEpBaJIa; PacCUUTHIBATh MUHUMAJIbHBI O0OBEM BBIOOPKH JIi ONpPENECIICHHUS MaTeMaTHYeCKOro
OKUJaHMS C 33JJaHHON TOYHOCTBIO; OCYLIECTBIISITH OTOPAKOBKY I'pyObIX BBIOPOCOB; MPOBEPSITH 3aKOH
pacnpesesieHus: ClIy4aiHOW BEJIMYMHBI, IPOBOJUTH 00pabOTKY pe3yabTaTOB M3MEPEHUM, UCIOJIb3Ys
MAKeThl CTAHJAPTHBIX IPOrpPaMM

Bnadems: metonamMu MHKPOCTAaTUCTHKHU JUISI OLEHKH JOBEPUTEJIBHOTO HHTEpBaja, pacuera
MUHUMAaJIbHOTO 00beMa BbIOOPKH, OTOPAKOBKHU BBHIOPOCOB M IPOBEPKU CTATUCTUYECKUX TUIIOTES.

3. Kpartkoe cogep:xaHue TUCHMILTHHbBI

Paspean 1. [lorpemnocty npsMbIX H3MEPEHUH.

1.1. Tlonstue mnpsMoro wusmepeHus. I[loHSATHS TreHepadbHOW COBOKYIHOCTH U BBIOODKH.
CrnydaifHple W cucTeMarthyeckue omuOku u3Mepenus. CpeaHee apudMeTHUECKOE 3HAUYCHUE
U3MepsAEeMOil BEIMYMHBI U YCIIOBUS MPUOIMKEHUS €€ K UCTUHHOMY 3HAYEHHUIO.

2.1. AGcomotHas omubka uzMepenus. lucnepceust kak Mepa paccestHUs CllydailHOM BETWYHHBI.
CpennexBanparuuHas ommOka BeiOOpku (CpemHekBagpaTHYHOE OTKIOHEHHE). OTHOCUTENIbHAs W
MpHUBEACHHAs OoIMOKa (MOrPENIHOCTh) NPsIMbIX U3MepeHuid. PacueT MuHHMManbHOrO oObeMa BbIOOpKU
JUI OIIPEJIeIEHHUs] MaTEMaTUUECKOT0 OKUIAHUS U3MEPSIEMOM BEIMUMHBI € 3aJJAaHHOM TOUHOCTHIO.

Paspean 2. [IpoBepka cTaTHCTHUECKUX TUITOTES.

2.1. TloHATue CTAaTUCTUYECKOW TUIMOTE3bl, OOMIMII aNrOpUTM MPOBEPKU C T[OMOIIBIO
napaMmeTpudeckux kputepuen: kputepus Creronenta, ®dumepa, Hukcona, baprtiera, Koxpena.
dopmupoBaHue BBIOOPKHM U OTOpakoBKa BbIOpocoB. [loHATHE O HemapaMeTpUYECKUX KPHUTEPUSIX.
Bo3moxHbIe OIIMOKY IIPU TPOBEPKE TMIIOTES.

1.2. Kpurepuii CThloZieHTa U JAOBEPUTENbHBIM MHTEpBaJl. DTanbl CTATUCTUYECKON 00pabOTKHU:
oTOpakoBKa TIpyObIX BbIOpocOB mo Q-kputeputo (kputepuil JIMKCOHA), BBIYKUCICHHE CPEAHETO
3HAUEHUS, CPEIHEro OTKIOHEHUS U KBajJpaTra CpPEJHEro OTKIOHEHMs, CpelHEKBaJpaTHYHOrO
OTKJIOHEHUS, HaxoxjaeHue Kkputepus CTIOJEHTa W TOYHOCTH OIPENENCHUs] MpU 3aJaHHOU
NoBepuTeNbHOM BeposaTHOCTU. Cratuctuueckue GpyHkiuu B cpene Exel.

Paszgea 3. [IpakTuueckre acnekThl ONPEAEICHUs TOTPEIITHOCTEM.

3.1. XapakrepucTuku uudp HpH 3amnucu MNPUOIMKEHHOro uyucia. OKpyIrJIeHHe BEIUYUHBI
a0COIIOTHON MOTPEIIHOCTH. 3Havalue U He3Havauiue udpsl. BepHble, COMHUTENIbHBIE U HEBEPHBIE
uugpsl. [IpaBuiia okpyriaeHus: BeIMUUHbI a0COTIOTHOM MOTPEIIHOCTH.

3.2. AOcoutoTHasE U1 OTHOCUTEJIbHAS MOIPELUIHOCTU MPUOOPOB, UCIOJIB3YEMbBIX B Ja0OPATOPHBIX
MpaKTUKyMaX. OJIEKTpOU3MEpUTEIbHbIE MPUOOpPHI: aHanoroble U I1udposbie. Kiacc ToyHOCTH
puOopa, OCHOBHAS U JIONOJHUTENIbHAS IOTPEIIHOCTU CPEICTBA U3MEPEHHUSI.

3.3. Pacyer norpeurHoctell NpsMBIX W3MEPEHUN B MPOCTEHIINX alreOpandyeckux ONepalusx c
BEJIMYMHAMM OJMHAKOBOM pa3MepHocTH. [IpaBuia HaxoXJIeHUs 4MCIa 3Ha4Yalllux LUPp MpU
BBINIOJIHEHUM TPOCTBIX alreOpanyeckux JAEeUCTBUM C NPUOIMKEHHBIMU YHCIAMU OJIMHAKOBOM
pasmepHocTu. [IpakTnueckue npuMepsl.

3.4. IlpenenpHas OTHOCUTENbHAs MOTPEIIHOCTh BEIUYMH, (QYHKIMOHAIBHO CBS3aHHBIX C
HEMOCPEJCTBEHHO ONpeaeiseMbIMu napaMerpaMu. OTHOCHUTENbHAS MOTPEIIHOCTh MPOU3BEACHUS
napameTrpoB.  OTHOcHUTENbHAs  MOTPEUIHOCTh  MPOU3BEACHHUS  I[apaMeTpOB,  BKJIIOYAIOLINX
norapumudeckyro (Qynkmuio. IlpakTuyeckue mpuMepsl pacyeTa MPeaeTbHOM OTHOCHUTEIHbHON
OLIMOKHU.

3.5. KocBennble wusmepenus. OmnpexneneHue (GU3NYECKUX BEIWYMH IO JIMHEAPU30BAHHBIM
3aBUCHUMOCTSM TapameTpa oT ¢akropa. Mcnons3oBanne HHCTpyMEHTOB aHanm3a Exel mans o6paboTku
pe3ynbTaTOB KOCBEHHBIX M3MEPEHUI U pacdeTa IOrPEeIHOCTEN.

4. O0beM yueOHOH TUCHUITHHBI
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O0beM TUCIUTUTHHBI

Bup yae6roit paGoTsr 3E Akap. 4. Actp. u.
OO6mast TpyI0€MKOCTh TUCITUTUTHHBI 3 108 81
KonrakTHasi pa0doTa - ayIuTOPHBIE 3aAHATHUSA: 0,88 32 24
Jlexinm 0,44 16 12
[TpakTnueckue 3anstus (113) 0,44 16 12
B TOM 4HcJje B (POpMe MPAKTHIECKOM MOITOTOBKH
CamocrosiTesibHasi padora: 2,11 76 57
KonrtakTHas camocrositenbHas paboTa 0,006 0,2 0.15
CamMocTosATenTpHOE U3YUCHUE PA3/ICTIOB AUCITUTIIMHBI 21,06 75,8 56,85
Bujx uTOroBOro KOHTpOJIs: 3aver

AHHOTanMsA K padoueil mporpaMMe JMCHUANINHBI
b1.B./IB.07.01 «Ilo1umepHbIe MaTepPHAJIbI»

1. Ileap AUCHMILVIMHBI - OBJaJeHUE OakanaBpaMH 3HAHUM B 00JacTH (U3HUKH, XUMUU
[IOJJUMEPOB M 3HAKOMCTBO C OCHOBHBIMU MOHATUAMHM U 3aKOHOMEPHOCTSAMH, CBA3BIBAIOLIUMU
MOJIEKYJIIPHOE U HAJIMOJICKYJIIPHOE CTPOCHHE TOJUMEPOB C UX (PU3UUECKUMU CBOMCTBAMH, a TAKKE
METO/IAMU UCCIIEIOBAHUS CTPYKTYPbI U CBOMCTB.

2. U3yyeHue AUCHUIJIMHBLI HANPABJIEHO HA NMPHOOpeTeHHE CJAEAYIONMMX KOMIETEHUHH H
HHIUKATOPOB UX TOCTHKEHUSA

IIK-1.1; TIK-1.2, TIK-1.3; TIK-7.1; T1K-7.2; T1K-7.3; TIK-8.1; I1K-8.2; T1K-8.3; I1K-9.1; T1K-9.2;
[1K-9.3

B pesynbrare uydeHus: AUCIUIUTMHBI 00YYaIOIIHICS JOJKEH:

3nams:

—  OCHOBHBIC MOHSTHSI, UCTIOJIb3yeMbIe B (PU3HUKE U XUMHH TIOJIUMEPOB JUISI XapaKTEPUCTHKH CTPYKTYPHI
U CBOMCTB IIOJINMEPOB;

—  BIUSHUE MOJEKYJSIPHBIX IapaMETpoB, BKJIIOYas BEIMYHMHY MOJIEKYJsIpHOM Maccel 1 MMP, nHa
(u3nvecKre CBOWCTBA MOTUMEPOB;

—  crnenu@uKy HEMHbIX U CTYIIEHYATBIX MPOIECCOB MOIMMEPU3aIlUH;

—  METOJWKH HHCTPYMEHTAJIBHOTO HCCIENOBAaHUS W XapaKTEPUCTHUKU MOJEKYIAPHOW CTPYKTYPHI U
MOP(OIOTHH TIOIUMEPOB;

Ymemns:

—  OLICHMBATh OCHOBHBIE CBOWCTBA MOJIMMEPOB Ha OCHOBE U3BECTHOM MOJIEKYJIIPHONW CTPYKTYPBHI;

— TPUMEHATh MHCTPYMEHTaJbHBIE METOJAbl aHalu3a I XapaKTEePUCTHKH CTPYKTYpbl M CBOWMCTB
[OJMMEPOB;

—  HUCIOJIb30BaTh MPUOOPETEHHBIC MPAKTHUYECKHE HABBIKK B NMPOYECCHOHANBHOW IEATENbHOCTH IS
pelIeHust KOHKPETHBIX 3a/1a4;

— paboTtaTh C JHMTEpaTYpoill B JAHHOH 00JIAcTH, B TOM YHUCIE C TOHCKOBBIMH CHCTEMaMH, 3HATh
0CO0EHHOCTH PabOThI ¢ OMOIMOTESUYHBIMU JAHHBIMU
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Bnaoemo:
- MCTOAAaMH CHUHTE3a I‘pyrIHbI OCHOBHBIX HpOMLIHI.]'IeHHBIX HOJ'II/IMepOB;
- MCECTOAAaMM UCCIICOIOBAHUS CBOﬁCTB HOHHMepOB nu HO.]'H/IMepHBIX KOMIIO3UTOB.

3. Kpartkoe cogep:xaHue JUCHHMILIHHbBI

Paznen 1. OcHOBHBIE TOHATHS U ONPEAETICHHS TOJIMMEP, MOHOMEDP, CTPYKTYPHOE MOBTOPSIIOLIeecs 3BEHO.
'maBHBIC OTIHMYMS TOJUMEPOB, OINpPENENAIONIMEe MX CBONCTBA W O0JACTH TNPAKTHYECKOTO TPUMEHEHHUS.
MonekynspHbIii Bec, MOMUIUCIEPCHOCTh M MOJEKYJIIPHO-MAaccoBOe pacmpeneneHue mnomumepos (MMP).
[IpuMepsl TPUPOAHBIX, CHHTETUYECKUX M MCKYCCTBEHHBIX MOJIMMEPOB. MOJIEKYISIPHOE CTPOEHUE MOIUMEPOB,
KoH(HTypanuu u KoH(popMaIiu MaKpoOMOJIEKyJl, MepBUYHAS, BTOPUYHAS U TPETHYHASI CTPYKTYypa MOIMMEPOB.
PaBHOBecHas (TepMoOAMHAMUYECKAs) THOKOCTh MAKPOMOJIEKYJI, TOHSATHE O CTATUCTUYECKOM CErMEHTE (CerMEeHT
Kyna) um omnenka ruOkoctn wMakpomonekyn. Kunernmyeckas (MexaHW4YecKas) THOKOCTH MAaKpOMOJEKYI,
3NAaCTOMEPHl M TOJNUMEpHbIE CTekiIa. BHIpI MOMMMEpoB W MX (QH3MUYECKUX COCTOSHUM. TepMoruiacTHYHbIE
MOJIMMEPHI, Kay9yKH, THOKOILIEITHBIE H JKECTKOIICTHBIE TOIMMEPBI, TPEXMEPHBIE CeTKHU. [lomuMepsl U30ISATOPHI U
MIPOBOIHUKU. DJIEKTPOHHBIE U MATHUTHBIE CBOWCTBA MOJMMEPOB C CUCTEMOM COMPSKEHHBIX IBOMHBIX CBA3EH.

Paznen 2. IlpocrpaHcTBeHHass oOpraHM3alusl W CTEPEOPETYIAPHOCTh JHUHEWHBIX MaKpOMOJIEKY,
00pa3zoBaHUE TUTACTHHYATBIX MOHOKPHCTAIIOB M CepoNnuToB. KpHUCTAINTUYHOCTh TIONMMEPOB U METOJNBI €€
onpeneneHus. OCOOCHHOCTH MEXaHHMYECKMX CBOMCTB KpPUCTAUIMYECKHX moiuMepoB. CTekinooOpasHoe
COCTOSIHHE aMOpP(HBIX TIONUMEPOB, O00JacTH TEMIEpaTypHBIX IEPEXONO0B U3  CTEKI000pa3HOro B
BBICOKOAJIACTHYECKOE ~ COCTOsIHUE. Pa0oTOCIOCOOHOCTh  TONHMMEPOB B CTEKIIOOOPAa3HOM  COCTOSIHUM,
TeMIiepaTtypa XpYIKOCTH. BbICOKOAIacTHUecKOe COCTOSIHHE MOMMMepoB. [lpuunHbBI, 00yclaBIMBalonmye
MPOSIBIICHUE BBICOKOZJIACTUYECKUX CBOMCTB B IOJIMMEpax. TepMOAMHAMUYECKUI aHAIN3 BBICOKO3JIACTUYHOCTU
(Gnopu), mpupoma pelaKCalMOHHBIX SBICHUN B IOJIHMEpax, YIPYroe IOCIEACHCTBHE W THCTEPE3UC.
MexaHu4eckre MOJEIN, YYUTHIBAOLIME IPOSBIICHUE BBICOKORJIACTUYECKUX CBOWCTB B IONMMeEpax. Bssko-
TEKydee COCTOSHHE IOJIMMEPOB, MEXAHUYECKHE M BA3KOCTHBIC CBOMCTBA TEKYYMX IIOJMMEPHBIX CHCTEM.
PactBopel monMMepoB Kak TEPMOJMHAMHYECKM PABHOBECHBIE CHCTEMBI. TepMOJMHAMHKAa pPacTBOPOB
IIOJINMEPOB, HEUACAIBHOCTh PACTBOPOB IOJIMMEPOB, TEOpUsS PacTBOpOB mnonumepoB Pnopu — Xarrusca,
xopormue, tioxue u 0-pactBopurenu. ®a3oBple paBHOBECHS B pacTBOpax MOJIMMEPOB. BIHsSHHE KECTKOCTH
MaKpOMOJIEKYJl Ha TMpolecc paszieieHuss (a3, BOIHHUKHOBEHHE JKUIKOKPHCTAUTMYECKOH OpraHH3alluu
Makpomoliekyll. CTyrneH4aTsie mpolecchl 00pa3oBaHUS MaKpPOMOIEKYN M CHHTE3 TeTEpOLCHHBIX MOJIHMEPOB.
[MonumepoB, nomydaeMbie CTYMEHYATON MONUMEpU3aIeli, MeXKIICTHON U BHYTPHUIIEITHOW OOMEH U €ro BIUSHHE
Ha MMP. Tpexmepnas nonuMmepusanus, PaBHoBecHas moiaumepus3anus B 3aKPBITBIX U OTKPBITBIX CHUCTEMax.
Merto1bl NpoOBEASHUS NOJUMEPU3ALUH U ITOJIMMEPHI, MTOJy4aeMble 0 PEAKLIUAM CTYIIEHYAaTON IOJUMEPHU3aLIUH.

Paznen 3. AKTuBHBIE LEHTPHl B IEMHOM MOJMMEPU3AlMM BHUHWIOBBIX MOHOMEpPOB,. OCHOBHBIE
KUHETUYECKUE YPaBHEHHMsI, OIMCHIBAIOIINE IMPOIECChl MPHU CBOOOAHO-PATUKAIBHONW, KATHOHHOW, aHWOHHOM,
AHUOHHO-KOOPJAMHALMOHHON ITOJIMMEPU3ALMM M METAaTE3UCHOM IOJMMEpPU3alMU. BiMsHME COOTHOLIEHUS
CKOpOCTEH pocTa M OOpbIBa Ha BEIMYMHY MOJCKYJISPHOM Macchl U xapaktep MMP, be3oOpriBHas IiemnHas
nonumepuzanug. CTepeoKOHTPONIb U CTepEoperyInpoBaHre B Mpolieccax KOOPAMHAIMOHHON MOJTUMEPU3ALIHIO.
BnusiHue TepMOIMHAMUYECKHX I1apaMeTpoB, CTPOCHHS HMCXOAHOTO MOHOMEpa Ha €ro CHocoOHOCTh K
nonumMepuzanuu. OOlnee paccMOTpEHHE CIIOCOOHOCTH MOHOMEPOB K TONMMEpPHU3AlMM Ha OCHOBE 3HAYCHUI
TEPMOJMHAMMYECKUX IapaMeTpoB. llonmmepu3alOHHO-ACTIONMMEPU3aLHOHHOE PAaBHOBECHE W METOJbI
ONPEACIICHNs TEPMOJAMHAMUYECKUX BENWYMH. TepMoIMHAMMKa IIOJMMEPU3AallMM C PACKpPhITHEM LHKIA,
MeTaTe3WCHass  MONUMepH3alus  OUKIOONe(UHOB M IMKIOJHUEHOB  C  PACKPBITHEM  IIMKIA.
[Nonmopranodocdaszenpl, moauMepHas cepa U ceneH. THIBI COMONIMMEPOB U ypaBHEHUS 3aBHCUMOCTH COCTaBa
comoiuMepa OT HCXOAHOW CMecH COMOHOMepoB. OTHOCHTENbHbIE AaKTHUBHOCTHM MOHOMEPOB B IIpolleccax
coronumepusanuu. TUIbl CONOIMMEPU3allMOHHBIX ITPOLIECCOB U U3MEHEHUE COCTaBa COMOJIMMEPOB BO BPEMEHU
MPH Pa3InYHbIX CTEMEHSIX KOHBepcHU. Pe3oHaHCHBIE U TOMsIpHBIE 3()(EKTH U X POIb MIPU COMOIUMEPH3AIIHH.
Q-e cxema W OSMIHUPUYECKHE MOIXOABI K OIEHKE AaKTHBHOCTH COMOHOMEpPOB. Meroapl ompeneneHus
OTHOCUTENBHBIX aKTMBHOCTEH COMOHOMEPOB. MeToabl OnpenencHusi TEPMOCTOMKOCTH M TEIUIOCTOMKOCTH
nomimepos. TemtocToiikocts 1o Maptency (50 kr/cm?), AsTM D648 (18,5 xr/cm?), Buxa (5 xr/cm®),
TemIiepatypa pa3msrdeHust (negopmarus 6e3 Harpy3ku), TemIeparypa mepexojia B BS3KOTEKydee COCTOSHUE
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WIH TeMIlepaTypa IUIaBJIeHUS. XHMHYECKOE COMPOTHUBIIEHHE KapOOIEIHBIX MOJIMMEPOB C HACHIIICHHOW U
HEHACBIIICHHON YIIIEPOAHON IIEIbI0, POJIb OKUCIUTEIbHBIX PEaKIUi ¢ YYaCTHEM aTMOC(EpHOro KUCIOopoaa Ha
XMMHYECKYIO CTOMKOCTh TaKUX MOJUMEPOB. PEakIiuu oTIIeTIIeHU MaJTbIX MOJIEKYJT OT OCHOBHBIX ITOIUMEPHBIX
Liernei Mo IeHCTBIEeM areHTOB KHCIIOro U MIETOYHOro Xapakrepa. Bo3aelicTBre HeopraHn4ecKux arpecCUBHBIX
KHUJIKOCTEH, TAaKUX KaK KHUCIOTHl W MIENOYHM Ha TETEPOIENHbIC IMOTUMEPBl — TMOMU3(QHUPHI, MOITUAMHUIB,
MOJIMYPETaHbl, TONUKapOOHATHI, MOIUCYIb(POHBI, MOJTUUMHUIBL. XHUMHUYECKOE COMPOTHUBICHUE T'eTEpOLETHBIX
MOJMMEPOB MPOTEKAHUIO KOPPO3UOHHBIX MPOIIECCOB C YYaCTHEM BOJIbI, CIUPTOB, aMMHaka, razoodpasnoro HCI
W HMHBIX arpecCHBHBIX Ta3000pa3HBIX M JKUIKHX pearcHToB. [lajjeHue MpPOYHOCTHBIX XapaKTEPUCTHK TaKHX
MOJIMMEPOM TI0CJE JUTUTEIBHOTO BO3ACHCTBHS IMOJOOHBIX BEHIECTB. 3aIlMTa MOJIMMEPOB OT JECTPYKIHH B
YCIIOBUSX DKCIUTyaTallH OT aTMOC(HEPHBIX U MHBIX BO3JICHCTBUH.

4. O0beM yueOHOMH TUCUMILTHHBI

O0beM TUCIUTUTHHBI

Bup yae6roi paGoTsr 3E Akap. 4. Actp. u.
OO6mast TpyI0€MKOCTh TUCITUTUTHHBI 3 108 81
KonrakTHas padoTa - ayIuTOPHBIE 3aAHATHUSA: 0,88 32 24
Jlexinm 0,44 16 12
[Tpaxtnueckue 3anstus (113) 0,44 16 12
B TOM 4HcJje B (hopMe MPaKTHIECKOH MOITOTOBKH
CamocrosiTesibHasi padora: 2,11 76 57
KonrtakTHas camocrositenbHas paboTa 0,006 0,2 0.15
CamMocTosATEeT HOE U3YUCHUE PA3/ICTIOB JUCITUTIIIHBI 21,06 75,8 56,85
Bujx uTOroBOro KOHTPOJIs: 3aver

AHHOTanusA K padoueil mporpaMme JMCHUANINHBI
b1.B./IB.07.02 «TexHos10rusi MaTepuaJioB»

1. Heap JMCHUIIMHBI -  O3HAKOMJIEHME C TEXHOJOTHSMHU THOJy4eHHs U 00paboTKU
METAJUTMYECKIX HEMETAIUTMYECKIX U KOMITO3UITHOHHBIX MaTEPHAIIOB.

2. U3yyeHue TMCUMIJIMHBI HANPABJIEHO HAa NpHoOpeTeHHe CJEIYIIIHX KOMIEeTeHUUH W
UHIUKATOPOB HUX J0CTHKEHUS

I1K-1.1; IIK-1.2, T1K-1.3; [1K-7.1; T1K-7.2; T1K-7.3; T1K-8.1; T1K-8.2; T1K-8.3; T1K-9.1; I1K-9.2;
I1K-9.3

B pe3synbpTaTe nzydeHus: JUCHUIIIUHBI 00y4JaOMUNiCs T0DKEH:

3nams: OCHOBHBIE CBEIEHUS O TEXHOJOTMM TOJNYy4eHUS U O00pabOTKM METaJUIMYECKUX
HEMETAINTNYECKUX U KOMIO3UIIMOHHBIX MaTepUajIoB U cocobax ux o0paboTKu;

Ymemsp: ananusupoBaTh U BBIABIATH CYIIHOCTh IpOLIECCOB OOpaOOTKHM MaTepuasoB; -
000CHOBBIBATh TOT WJIM HHOM c110cO0 00pabOTKH MaTepHalIoB;
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Bnaoems: BeneHusiMu 0 BO3MOXKHOCThH MPUMEHEHHUS T€X WM MHBIX CIoco0ax oOpabOTKU st
KOHKPETHBIX MaTepuajoB; 0OOCHOBAHHMEM IIEI€CO00pPa3HOCTh MPUMEHEHHUS Pa3IMYHBIX CIIOCOOOB
00paboTKK MaTepuaos.

3. Kpartkoe cogep:xaHue JUCHMILIHHbI

Pa3znen 1. CeoiictBa matepuanioB. Monxymu ynpyroctd. CBs3b MEXIy aTroMaMy, YTIaKOBKa aTOMOB B
TBEPABIX Tenax. dusmueckas mpupoaa xectkocTH. [Ipeaen TekydecTd, mpenen NpouyHOCTH u Jedopmanuu Ha
pa3peiB. Jlucnokanuu u  AeOPMHUPOBAHUE KPUCTAUIOB. MeTOAbl YOPOYHEHHS M IJIACTUYHOCTD
MOMUKPUCTAIUINYECKUX MaTepHaloB. XpPYIKOE pa3pylleHHe ¢ BSI3KOCTh pa3pylIeHUsA. Y CTalOCTHOE
paspyuenue. [Ton3zydyects U paspyuieHue npu noisydectd. TpeHue u u3HOoC.

Paznen 2. Ilomyuenme matepuanoB. I[IpomsBoactBo uyryHa. IIpousBomctBo cramu. I[Ipoun3BoacTBo
amomunus. IlpousBoactBo menmu. IlpowsBoactBo Turana. Cunrte3 mnonumepoB. [Ipom3BoncTBO cTekna
[IpousBoactBo mementa. I[lpousBoacTBO — KepamMHuyecKMX MaTepHanoB. [IpoW3BOACTBO KOMIIO3WIIMOHHBIX
MaTepuasoB.

Paznen 3. OOpaborka Mera/uioB naBjieHueM. Kiiaccudukaips MpoIEcCOB 00paOdOTKH METaslioB
nasienueM. llltamMioBka, KOBKa M BOJIOUEHHE JIeTallel IITaMIIOBKa JIeTalleil U3 IMCTa U MOPOIIKOB.

Paznen 4. Jlureitnoe mpon3BoAcTBO. PU3NYECKHE OCHOBBI MPOU3BOJCTBA OTIMBOK. JIMTEHHbIE CIIIaBBI.
TexHOTOrHIHOCTh JAUTHIX AeTanei. CBapodHOE MPOU3BOACTBO DHU3NUYECKHME OCHOBHI IPOM3BOJCTBA CBAPHOTO
coenuHeHus. JlyroBas cBapka clulaBlIeHHEM. DJEKTpoILIaKoBas cBapka. JIyueBbie criocoObl cBapku. ['azoBas u
Tepmuueckas peska. Cpapka naBieHueM. [laiika meramnoB u cruiaBoB. OOpaboTka METaUIOB peE3aHHEM.
OOmue cBeleHUs] M XapaKTEPUCTUKU TIPOLIECCOB pe3aHus. TokapHas o0paborka. CBepiMIBHO-pACTOYHAS
obpaborka. OOpaborka Ha nuMQOBaIbHBIX cTaHKax. PpesepHas oOpaborka. DopMoBaHHE KEpaMUYECKUX
MatepuanoB. @DopmoBanue crekna. @dopmoBaHMe W 00pabOTKa MOJUMEPHBIX MaTepHUajoB. TeXHOJOTHS
COo3JaHud M3 KOMITO3MIIMOHHBIX MaTCpHAJIOB. UsroroBnenue IICTEUICﬁ U3 MCTAJUNIMYECKUX KOMIIO3MITMOHHBIX
MaTepuaioB. M3roroBnenue Jerajeil M3 KOMIO3UIIMOHHBIX M3JEIHIl W3 TOPOIIKOBBIX MAaTE€pPHUaJIoB.
UzroroBnenne wu3genwii W3 MOJUMEPHBIX TIOPOIIKOBBIX MaTepuaynoB. CoOTOBBIE KOHCTPYKIHMH U
pEe3MHOTEXHHYECKUE MaTepuaibl. M3rorosiieHue aeranei ¢ nomotibto 3D npunTepf.

4. O0beM yueOHOH TUCHUITHHBI

O0BEM TUCIUATUTHHBI

Buy yue6HOIT paGoThI 3E Axan. 4. Actp. u.
OO6mast TpyI0€MKOCTh TUCITUTLTHHBI 3 108 81
KonTakTHasi pabora - ayIMTOPHbIE 3aHATUSA: 0,88 32 24
Jlexnnn 0,44 16 12
[Ipaxtuueckue 3ansatus (113) 0,44 16 12
B TOM YHCJI€ B JOpME MPAKTUUECKOU
MOJrOTOBKH
CamocrosiTesibHasi padora: 2,11 76 57
KonrtakTHas camocrositenbHas paboTa 0,006 0,2 0.15
CamMocTosATenpHOE N3YUCHUE Pa3IeIOB 21,06 75,8 56,85
JTUCITUTUTAHBI
Bua uToroBoro KOHTpoOJIs: 3aver

113



AHHOTAIUA K padoyeil mporpaMmme JMCHMUILTIMHBI
b1.B./IB.08.01 «Texnuka HAy4HOIr 0 epeBOIa»

1. Heap AucnMmjiIMHbl — MpHOOpeTeHrne OO0ydyarouMMucs oOIield, KOMMYHUKAaTUBHOW H
npodeccuoHaIbHOM KOMITETEHIUH, YPOBEHb KOTOPBIX Ha OTIEJIbHBIX 3Talax S3bIKOBOM MOIATOTOBKHU
MO3BOJISIET  MCMOJb30BaTh  MHOCTPAHHBIM  SI3bIK  MPAKTUYECKH Kak B  IpodeccrnoHalbHOMN
(IpOM3BOACTBEHHOM M HAYUHOI) IEATEIbHOCTH, TaK U JJIs LIee caMo0Opa30BaHuUsL.

2. B pe3syabTaTe u3yyeHUs] JUCHUILINHBI 00y4AIOLIUIICA JOJI/KEH:

Obnadams CIETYIONUMA KOMIIETEHIIUSMA U HHIUKATOPaMHU UX TOCTH)KCHUS.

VYK-4.1; YK-4.2; YK-4.3; [1K-1.3

3namo:

- OCHOBHBIE  CHOCOOBI ~ COYETAaEMOCTH  JIGKCMYECKMX  €IMHMII U OCHOBHBIE
CJIOBOOOpPa30BaTEIHLHBIE MOJICIIH,

- pPycCKHe 3KBUBAJIEHTbl OCHOBHBIX CJIOB U BBIPAXEHHUI pedyH B MPOIECCE MEXIMUYHOCTHOTO U
MEXKYJIbTYPHOTO B3aUMOJIEHCTBUS;

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

- TACCHBHYIO M aKTHBHYIO JIEKCHKY, B TOM 4HCJE OOILEHAayyHYI0 U CIEUUATbHYIO
TEPMHUHOJIOTHIO, HEOOXOAUMYIO JJisi paOOThI HaJl TUIIOBBIMU TEKCTAMU;

- IpueMbl pabOThl C OPUTUHATILHOU JIUTEPATYpOil HA UHOCTPAHHOM SI3bIKE.

Ymemo:

- paboTaTh C OPUTrMHAIBHOM JINTEPATYpOil HA MHOCTPAHHOM SI3BIKE;

- paboTath CcO CI0BapeM;

- BECTH MEpPENUCKy Ha H3y4aeMOM SI3bIKE C IIEJIbI0 MEXJIMYHOCTHOIO U MEXKKYJIbTYpHOTO
B3aUMO/JICHCTBHS,

- BECTH PEYEBYIO JESATEIbHOCTh NMPUMEHUTENIBHO K cdepe ObIToBOM M MpodeccnoHanbHON
KOMMYHHKAIUH.

Bnaoemuv:

- MHOCTPAHHBIM SI3bIKOM Ha YPOBHE MEXJIWYHOCTHOTO M MEXKYJIbTYPHOIO OOIIEHHS,
HaBbIKAMH U YMEHHUSIMHU pEUYEBOM JEATEIIbHOCTU IPUMEHUTENIIbHO K cdepe ObITOBOW U
npodeccrnoHaIbHON KOMMYHHUKAIMU, OCHOBAaMU IyOJIUYHON peuu;

- OCHOBaMHU pedepupoBaHUs U AHHOTUPOBAHUS JHUTEpPATypbl Ha H3y4aeMOM HHOCTPAaHHOM
SI3BIKE.

3. Kpartkoe cogep:xaHue JUCHMILIHHbBI

Paszpgen 1. 'paMMarnueckue v IEKCHYECKUE TPYAHOCTH U3y4aeMOTIO SI3bIKA.

1.1 CopsskeHue W U3MEHEHHE TJIaroyia-CBS3KM B (opMax HACTOSIIEr0 BpPEMEHHU.
Bunospemennsie ¢opmsel rinarosioB. OOpa3zoBanue (GpopMm HpPOCTHIX, MPOJOJLKEHHbBIX, NEP(EKTHBIX U
neppeKTHO-NMPOJIOJDKEHHBIX BpeMeH rJjarojia. BompocurenbHble NpPEUIOKEHUS B Pa3IUYHBIX
BpemeHax. OOpa3zoBaHue OTpULATENbHBIX (JOPM IJIaroja B pa3jiMdHbIX BpeMEHaXx.

1.3 OGpa3oBaHHe NPOCTHIX, MPOJOJIKEHHBIX, MEPPEKTHBIX BpPEMEH TIJIAarojbHBIX (HOpM U
ynotpebdiaenue Gopm crpanatenbHoro 3ainora.l.4. Bugopemennsie ¢popmsel riarosios. ObpazoBaHue
IIPOCTBIX, MPOJOJIKEHHBIX, NMEPPEKTHBIX U Nep(EeKTHO-MPOJOKEHHBIX BpeMeH. BompocutenbHbie
MpeVIOKEHUs. B Pa3IMYHbIX BpeMeHax. OOpa3oBaHHe OTpULIATENbHBIX (OPM riarojia B pasiIUyHBIX
BpEMeEHax.

1.4 Ilpuyactus. Ilpuuactus Hacrosimiero W mnpoiuenuiero BpeMeHu. llepdextHbie (popmbl
npuyactus. Mecto npuyacTuii B peaaoKeHuH. AOCOTIOTHBIN MPUYACTHBIA 000POT.

1.5 Uapunutus. ®opmsl nHpuHUTHBA. [IpoonkeHHbIN 1 nepdeKTHBIN HHPUHUTUB. DYHKIIUU
uHpuHUTHBAa B mnpemioxkeHuu. OOpa3oBaHue U ynoTpeOieHHe WH(DUHUTUBHBIX OOOpPOTOB THIIA
«CJI0KHOE MOJUIEKAIIEE» U «CII0KHOE JOMOJHEHUE.

1.6 Mogansabie rnaronsl. CTpykTypa mnpeninoxeHus. [IpuHIUIBI CclI0BOOOpa3oBaHMS.
Cokpamenust (ab60peBuarypbl). OOo3HaueHue nparbl [IpaBuima 4YTEHHS XUMHUYECKHX DSJIEMEHTOB,
0003HavYeHH U HOPMYJI HEOPTAHMYECKUX COCAMHCHUN U YpaBHEHUM XUMUYECKUX peakmuil. [IpaBuia
YTeHUsI eIUHUL u3MepeHus. [IpaBuia yTeHns HauMEeHOBaHUM OCHOBHBIX OPraHUYECKUX COETUHEHUI.

Paszpnen 2. Pa3BuTue HaBBIKOB YTEHUS TEMAaTUYECKUX TEKCTOB.
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2.1 YteHue TEKCTOB IO TEMaM:

2.1.1. BBeneHue B cienuanbHOCTh

2.1.2. I.1. MenneneeB

2.1.3. PXTY um. JI.. Menaeneera

2.1.4. Hayka 1 Hay4Hble METO/bl, HAY4YHbIE CTaTbU

2.1.5. CoBpeMeHHbIE HHKEHEPHbIE TEXHOJIOTUN

2.1.6. Xumudeckoe npeanpusTie

2.1.7. Xumuueckass naboparopus. TexHuka OezonmacHocTd B Jabopatopuu. M3mepenus B
XUMHUYECKOH J1abopaTopuu

2.1.8. Xumus Oymymiero.

2.1.9. buorexnonorus PapmaneBTHUYECKUE IPOU3BOJICTBA.

2.1.10. 3enenas xumus. [IpoOaembl FKOJIOTUH.

2.2 Ilonstue o Buaax ureHus. IIpocMoTpoBoe 4YTeHHME Ha mpUMEpPax TEKCTOB o xumuu, .M.
Mengeneere, PXTY um, JI.1. Menneneera.

AXTUBH3AIMS JIEKCUKH POYUTAHHBIX TEKCTOB.

2.3 MWsyyaromiee 4UTEHHE HAYYHBIX M HAayYHO-TIOMYJSPHBIX TEKCTOB IO BBIOpaHHON
CHEIHAIbHOCTH Ha IpuMepe TeKcToB: «Hayka um HaydHble METOIbl», «XUMHUYECKOE MPEIIPUITHEN,
«CoBpeMEHHbIE MHKEHEPHbIE TEXHOJIOTUN», «XuMudeckas yabopatopus. TexHuka 0e30MacCHOCTH B
naboparopun. M3mepenuss B xumuueckoi maGoparopumy», «Xumus Oyayumiero. CoBpeMeHHbIE
TEHJCHIMM pa3BUTUA Hayku», «buorexHosorus. ®dapmaneBTUUYECKHE MPOU3BOJACTBA», «3eleHas
xumusl. [IpoOrembl FK0JIOTUNY.

Jlexcuyeckne 0COOEHHOCTH TEKCTOB HAyYHO-TEXHHUYECKOW HaIlpaBICHHOCTH. TepMuHOIOTHS
HayYHO-TEXHUUYECKOH JIUTEPATYphl HA U3y4aeMOM SI3bIKE.

Paszpnen 3. IIpakTuka ycTHOM peun

3.1 IIpakTrka yCTHOM pedH 10 TEMaM:

3.1.1. «I'oBopuM o cebe, 0 cBOE Oynymieit mpodeccum»,

3.1.2. «Moi1 yHUBEpPCUTETY,

3.1.3. «YHUBEPCUTETCKHI KaMITyC»

3.1.4. «At the bank»

3.1.5. «Applying for a job» u T.1.

3.2 Momnosornueckasi pedb Mo TeMe «o cede um o Oyamymeid mpodeccum». Jlekcumueckue
0COOEHHOCTH MOHOJIOTUYECKOH peyH.

3.3 PeueBoii 3THKET MOBCEAHEBHOTO OOIIEHUS (3HAKOMCTBO, MPEACTABICHUE, YCTAHOBJICHUE U
nojJiep>KaHue KOHTAaKTa, 3alpoc U cooOlIeHne HHPopMalum, nodyxaeHue K JIeHCTBUIO, BbIPAKEHUE
IPOCHOBIL, COTIACHS).

Oco0eHHOCTH TUAIOTUYECKOH pedH M0 MPOIIEHHBIM TEMaM.

Pa3nen 4. OcoGeHHOCTH S3bIKa CHEUATBHOCTH

I'pamMaTuyeckue TPyJHOCTHU SA3bIKA CHIELUAIBHOCTHU:

4.1. I'pammaTHyUeCKUE U JIEKCUUECKUE TPYAHOCTH S3bIKA CIEIIMATIbHOCTHU:

Paznuunble BapuaHThl mepeBoja MpUYacTHil Ha pycckuil s3blk. [IpuyactHeie 000pOTH U
MIPUEMBI UX [IEPEBOJIAa HA PYCCKUI SI3BIK.

4.2. CocnaratenbHoe HakinoHeHue. DopMbl COCaraTelbHOr0 HaKJIIOHEHHS B U3y4aeMOM SI3bIKE.
MopnanbHble I1arojibl U UX MCHOJB30BaHUE B MPEAJIOKEHUSIX B COCIIaraTeIbHOM HAaKJIOHEHUH. THIbl
YCIIOBHBIX NpeUIoKeHU. BapuaHThl nepeBosna NpeUIOKEHUH B coclaraTelbHOM HAKIOHEHUH U
YCIIOBHBIX IpeioxkeHuil. [Topsiiok cioB B mpeioxKeHNH. DMPaTHUEeCKUe KOHCTPYKIIUH.

4.3. V3yyenue npaBuj NepeBojia pa3InyHbIX GopM MHPUHUTHBA U UH(OUHUTHUBHBIX 000POTOB
Ha PYCCKHUH S3BIK.

4.4 Nzyyaroiiee yTeHNE TEKCTOB 110 TEMATHKE:

1) «JIaGopaTopus»

2) «/3mepenust B XuMU4ECKoM 1abopaTopum.

Crunucruyeckue  OCOOCHHOCTH — CHELUAIbHOM  HAy4YHO-TEXHMUYECKOM  JINTEpaTyphl.
Opranuzanus paboTsl CO clienUalIbHBIMU ciioBapsiMu. [loHsTue o pedepupoBaHUM U aHHOTHPOBAHHUU
TEKCTOB 10 crienuanbHocTu. [lonck HOBOM MH(opManuu npu padoTe ¢ TEKCTaMU U3 MEPHOJUUYECKUX
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U3JlaHui 1 MOHOTpaduil, MHCTPYKLHUH, IPOCIIEKTOB U CIIPAaBOYHOM JIUTEPATYPhI 110 paccCMaTpUBaEMO
TEMAaTHKE.
4. O0beM yueOHOMH TUCUUTLTHHBI

Cemectp
Bcero
Bun yuebnoit paboTsl 3 cemecTp 4 cemectp
3E | Axan. u. | 3E | Akan. 4. | 3E | Akan. u.
OO6mmast TpyA0€MKOCTh TUCIUTLTHHBI 4,0 [ 1440 | 2,0 72,0 2,0 72,0
KonrakTHasi paboTa — ayIMTOPHbIE 3aHATHUS: 1,8 64,4 0,9 32,0 0,9 32,0
[Ipaktuueckue 3ausarus (113) 1,8 64,0 0,9 32,0 0,9 32,0
CamocrosiTesibHAs paboTa 2,2 80,0 1,1 40,0 1,1 40,0
KonrtakTHas camocrositenbHas paboTa 0,4 0,2 0,2
2,2 1,1 1,1
CaMocTosATenTpHOE N3YUYECHUE PA3ICTIOB JUCITUTIIIHBI 79,6 39,8 39,8
Buabl kKoHTpOJIA:
Buo xonmpons uz YII 3auyer 3auyer
Cemectp
Bcero
Bun yuebnoit paboTsl 3 cemecTp 4 cemectp
3E | Actp. 4. | 3E | Actp. u. | 3E | AcTtp. u.
OO6mast TpyA0€MKOCTh TUCITUTUTHHBI 4 108 2 54,0 2 54
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHUSA: 1,8 48,3 0,9 24 0,9 24
[Ipaxtuueckue 3ansatus (113) 1,8 48 0,9 24 0,9 24
CamocrosiTesibHAs padoTa 2,2 60,0 1,1 30,0 1,1 30,0
KonrtakTHas camocrositenbHas paboTa 0,3 0,15 0,15
2,2 1,1 1,1
CamMocTosATeTpHOE U3YUYCHUE PA3/ICTIOB JUCITUTIIIHBI 59,7 29,85 29,85
Buabl koHTpOJIA:
Buo xonmpons uz YII 3auyer 3auyer

AHHOTanMsA K padoueil mporpaMMe JMCHUANINHBI
b1.B./1B.08.02 «I'paMmMaTHKa HHOCTPAHHOI' O S3BIKA)»

1. Heap AucnMmJIMHBI — MpHOOpeTeHHEe OO0y4yarouMMuUcs o0Iield, KOMMYHUKAaTUBHOU H
npodeccuoHaIbHON KOMITETEHIMH, YPOBEHb KOTOPBIX Ha OTIEJIbHBIX 3Tanax s3bIKOBOI MOATOTOBKU
MO3BOJISIET BBINOJHATH pa3IMYHbIE BUABI MPOPECCHOHAIBHO OPUEHTHUPOBAHHOIO IMEpeBoJia B
IIPOU3BOJICTBEHHON U HAYYHOU JEATEIBHOCTH.

2. B pe3syabTaTe u3yyeHUus1 AUCHUILINHBI 00y4AIOLIUIICA JOJIKEH:

Obaaoams cleAyOIUMA KOMIIETEHIMSIMA U MHIUKATOPAMU UX JTOCTHKEHUS.

VYK-4.1; YK-4.2; YK-4.3; [1K-1.3

3namo:

- OCHOBHBIE  CHOCOOBI ~ COYETAaEMOCTH  JIGKCMYECKUX  €IWHMIl U OCHOBHBIE
CJIOBOOOpPa30BaTEIHLHBIC MOJICIIH,

116



- pPycCKHe 3KBUBAJIEHTbl OCHOBHBIX CJIOB U BBIPAXKEHHUI pedyH B MPOIECCE MEXIMUYHOCTHOTO U
MEXKYJIbTYPHOTO B3aUMOJIEHCTBUS;

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

- TACCHUBHYIO M AaKTHBHYIO JIEKCHKY, B TOM 4HCIE€ OOILIEHAayyHYI0 U CIEHUATbHYIO
TEPMHUHOJIOTHIO, HEOOXOAUMYIO JJisi paOOThI HaJl TUIIOBBIMU TEKCTAMU;

- IpueMbl pabOThl C OPUTUHATILHOW JIUTEPATYPO HA MHOCTPAHHOM SI3bIKE.

Ymemo:

- paboTaTh C OpUTrMHAIBHOM JINTEPATYpPON HA HHOCTPAHHOM SI3BIKE;

- paboTath CcO cI0BapeMm;

- BECTH MEpPENUCKy Ha H3y4aeMOM SI3bIKE C II€JIbI0 MEXJIMYHOCTHOIO U MEXKYJIbTYpHOTO
B3aUMO/JICHCTBHS,

- BECTH PEYEBYIO JESTEIbHOCTh NMPUMEHUTENIbHO K cdepe ObIToBOM U MpodecCHOHANBbHOM
KOMMYHHKAIUH.

Bnaoemuv:

- MHOCTPAHHBIM SI3bIKOM Ha YPOBHE MEXJIWYHOCTHOTO M MEXKYJIbTYPHOIO OOIIEHHS,
HaBbIKAMU U YMEHHUSIMHU pEUYEBOM JEATEIIbHOCTU IPUMEHUTENIIbHO K cdepe ObITOBOW U
npodeccrnoHaIbHON KOMMYHHUKAIMU, OCHOBAaMU IyOJIMYHON peuu;

- OCHOBaMHU pedepupoBaHHUS U AHHOTHUPOBAHUS JIMTEPATYpbl Ha H3y4aeMOM HMHOCTPAHHOM
S3BIKE.

3. Kpartkoe cogep:xaHue JUCUMILIHHbI

Paznen 1. OcHoBHBbIe JieKCHYeCKHMe H CTHJIMCTHYECKHEe 3aKOHOMEPHOCTH IepeBoJa
HAYYHO-TeXHHUYECKOMH JINTepaTypbl

1.1 Jlekcuueckue 3aKOHOMEPHOCTH HAyYHO-TEXHHUUYECKOTo TmepeBoaa. CMBICIOBONM aHaIM3
HAayYHO-TEXHMYECKOTO0 TEKCTa M ero cerMmeHranus. CTUIUCTHYECKHE OCOOEHHOCTH Hay4dHO-
TEXHUYECKUX TeKcToB. [Ipeojonenue TpyAHOCTEH, CBA3AHHBIX C PACXOXKICHHUEM CHHTAKCHYECKHX
CTPYKTYp MHOCTPAHHOI'O U PYCCKOTO TEXHUYECKHX TEKCTOB.

1.2 CpaBHeHue MopsKa CIOB B aHIVIMMCKOM U PYycCKOM mpemiokeHusx. IlepeBon cios,
YCTaHOBJIEHHE 3HaueHus cioBa. IlepeBon cBOOOAHBIX U (Pa3EOJOTUYECKUX CIOBOCOYETAHUM.
[lepeBo/1 3aroJIOBKOB TEKCTOB U CTaTeH

1.3 Coxpamenust. OcobeHHOCTH UX mepeBoAa. Pa3BuTue HaBBIKOB IEpeBOJa Ha IpUMEpe
TEKCTOB M0 TeMe «XuMuueckas jgadoparopus» «H3mepeHus B XUMHI.

1.4. Jlekcuueckue Tpanchopmaiuu npy rnepeBojie TEKCTOB MO0 TEMATUKE XUMHH U XUMUYECKON
TEXHOJIOTUHU.

Paspnen 2. OcHOBHBIE TPaMMaTHYeCKHEe 0COOEHHOCTH IMepeBo/a.

2.1. Ocobennoctu mepeBona mpemyioxkeHuin Bo BpemeHax Indefinite, Continuous., Perfect,
Perfect Continuous Ha mpuMepe nepeBojia TEKCTOB MO0 TEMAaTUKE XMUMHUYECKOW TexHojoruu llepeBon
MPUIATOYHBIX IPEIOKEHUI.

2.2. Merozsl 1 IpUeMBbl NEPEBOIA CTPAAATEIBHOIO 3aJI0ra Ha IIPUMEpPE MEPEeBOa TEKCTOB I10
teme "TexHonoruu Oynymero".

2.3. Tunbl YCIIOBHBIX MNpEIJIOKEHHUH, IMpaBuiaa M OCOOEHHOCTHM HX nepeBona. IIpakTuka
IepeBo/ia YCIOBHBIX MPEAJIOKEHUH Ha MpHUMepax TEKCTOB IO Pa3IMYHBIM pas3fejiaM XUMHUH U
XUMUYECKON TEXHOJIOTHH.

2.4. MopaibHble TJ1arojikl U OCOOEHHOCTHM MX II€peBOJa Ha IpUMEpe IepeBojia TEKCTOB
«Texnonorusy, «IpombinuieHHOE 000pYI0BaHUE

Pa3nes 3. OcoGeHHoCTH NepeBoa NMpelIoKeHUH ¢ HeJIMYHBIMU (popMaMH ri1arosa

3.1 Uudpunutus (HeompeneneHHass gopma riarosa). Ponb mHQUHHUTHUBA B NpEeIOKEHUU U
BAPUAHTHI II€peBOJA Ha PycCKHMM s3bIK. IIpudactusa u repyHauii. BapuaHThl nmepeBojia Ha pyCcCKUU
SI3BIK.

3.2 upunutusable 000poThl. O0OPOT JonoaHEeHne ¢ UHPUHUTHBOM. O0OPOT mojsiexailiee ¢
uH(puHUTHBOM. Pa3nuuHble BapuaHThl IEpeBOA.

3.3 IlepeBon mnpuyacTHBIX OOOPOTOB. AOCOJIOTHBIM MpPUYACTHBIA O0OpPOT UM BapHAHTHI
nepeBojia. PazBuTue HaBBIKOB MepeBo/ia B chepe XUMMUU U XUMUYECKON TEXHOJIOTUH.

Paznen 4. OcobenHocTH pepepaTHBHOIO NEepeBoOIa
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4.1. AnropuT™M TpenrnepeBOIIECKON padOThl ¢ HAYYHO-TEXHUYECKUM TEKCTOM IO XHUMHUKO-

TEXHOJIOTHYECKO# TeMaTHUKE.

4.2. AnropuTM cocTaBieHHs pedepara Mo XMMHUKO-TEXHOJIOTHIECKON TeMaTUKe (aHHOTAIUN)
4.3. Anroput™M paboTel 10 pedepaTHBHOMY TMEPEBONY IO XHMHKO-TEXHOJOTHYECKOM

TeMaTHKe.
4. O0beM yueOHOH TUCHUITHHBI

Cemectp
Bcero
Bun yuebnoit paboTsl 3 cemecTp 4 cemectp
3E | Axan. u. | 3E | Akan. 4. | 3E | Akan. 4.
OO6mast TpyI0€MKOCTh TUCITUTUTHHBI 4,0 [ 1440 | 2,0 72,0 2,0 72,0
KonrakTHasi paboTa — ay1uTOpHbIE 3aHATHSL: 1,8 64,4 0,9 32,0 0,9 32,0
[Ipaktuueckue 3ausarus (113) 1,8 64,0 0,9 32,0 0,9 32,0
CamocrosiTesibHast paboTa 2,2 80,0 1,1 40,0 1,1 40,0
KonrtakTHas camocrositenbHas paboTa 0,4 0,2 0,2
2,2 1,1 1,1
CamMocTosATeT HOE U3YUCHUE PA3/ICTIOB JUCITUTIIHBI 79,6 39,8 39,8
Buabl koHTpOJIA:
Buo xonmpons uz YII 3auer 3auyer
Cemectp
Bcero
Bun yuebnoit paboTsl 3 cemecTp 4 cemectp
3E | Actp. 4. | 3E | Actp. u. | 3E | Actp. u.
OO6mmast TpyA0€MKOCTh TUCIUTUTHHBI 4 108 2 54,0 2 54
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHUSA 1,8 48,3 0,9 24 0,9 24
[Ipaxtuueckue 3anstus (113) 1,8 48 0,9 24 0,9 24
CamocrosiTesibHas paboTa 2,2 60,0 1,1 30,0 1,1 30,0
KonrtakTHas camocrositenbHas paboTa 0,3 0,15 0,15
2,2 1,1 1,1
CamMocTosATeT HOE U3YUYCHUE PA3/ICTIOB JUCITUTIIIHBI 59,7 29,85 29,85
Buabl koHTpOJIA:
Buo xonmponn uz YII 3auer 3auyer
5.4 IlpakTuka

AHHOTAIHUA K padoyeil mporpaMmme JMCHMUILIMHBI

b2.0.01(Y) «Y4eOHasi NpaKTUKA: HAYYHO-UCCJIEI0BATEIbCKAasA padoTay

1. Heap nMcuMNJIMHBI COCTOUT B MOJYYEHUU OOYYaroIIMMCS NEPBUYHBIX IMPO(ECCHOHATBHBIX

YMCHPII)’I W HAaBBIKOB IIYTEM CaMOCTOATCIILBHOIO TBOPUYCCKOI'0 BBIIIOJHCHUA 3adad, IMOCTAaBJICHHBIX

nporpaMMoi nmpakTuku. OCHOBHOM 3a7adyel MUCUUIUIMHBI SBIAETCS (POPMHUPOBAHUE y OO0yUAIOIIHXCS
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MEPBUYHOTO TPEJICTABIICHUS 00 OpraHU3allid HAYYHO-HCCIICIOBATEILCKON JICITEILHOCTH M CHCTEME
YOpaBJICHUS HAyYHBIMU HCCIICIOBAHUSIMH; O3HAKOMJICHHSI C METOJOJOTHYECKUMH OCHOBAMHU |
MPAKTUYECKOTO OCBOCHHS IPHUEMOB OpraHU3alMM, IUIAHUPOBAHUS, MPOBEACHUS W 0OOecreueHus
Hay4YHO-HUCCJIEI0BATEIbCKOM U 00pa30BaTEIbHOM JESTENbHOCTH, O3HAKOMJIEHUS C JAEATEIbHOCTHIO
00pa3zoBaTeNIbHBIX, HAYYHO-HCCIICOBATENHCKAX M MPOEKTHBIX OPraHU3alMid 1Mo Mpo(uiI0 u3ydyaeMon
mporpaMMbl  OakajaBpuaTa; pa3BUTHE Y OOYUAONIUXCS JHUYHOCTHO-IPO(PECCHOHANBHBIX KadeCTB
HCCIIeI0BATEIS.

2. I/Iayqelme AUCHUIIJIMHBI HAIIPpaBJE€HO Ha npnoﬁpeTeHne CJIeayrommx KOMIIEHTEHIINI M
HHAUKATOPOB UX JOCTUKCHUSA

VK-1.1; YK-1.2; YK-1.3; VK-2.1; VK-2.2; VK-3.3; VK-3.5; VK-4.1; YK-4.2; VK-4.3; VK-6.1;
VK-6.2; VK-6.3; YK-8.2; VK-8.3; OIK-1.1; OTIK-1.2; OIIK-2.1; OIK-2.2; OIK-3.1; OIK-3.2;
OITK-4.1; OTIK-4.2; OTIK-4.3; OIIK-4.4; OIIK-5.1; OTIK-5.2; OITK-6.1; OITK-6.2; OTIK-7.1; OTIK-
7.2; OTIK-7.3; OTIK-8.1; OTIK-8.2; OITK-8.3; TIK-7.1; [TK-2.2; TIK-7.3

B pesynbrare u3ydeHus: AUCIUIUTMHBI 00YUYaIOIIHICS JOJKEH:

3namo:

- TOpPSIOK  OpraHu3alliy, IUJIAHUPOBAHUS, TIpPOBEIEHUS M  0OecledeHHs] Hay4dHo-
HCCIIEIOBATENIbCKUX PabOT C UCIOJIB30BAaHUEM COBPEMEHHBIX TEXHOJIOT UM

- TOpPANOK OpraHu3alluy, IUIAaHUPOBAHMS, NPOBEACHHUS U obecrieyeHus 00pa3oBaTeIbHON
NEeSITeIbHOCTH 110 MPOUITIO U3ydaeMOl MporpaMMbl OakajiaBpuara.

Ymemo:

- OCYUIECTBJISITh MOUCK, 00pabOTKy M aHaJIN3 HAyYHO-TEXHUYECKON MH(pOpMaluu Mo mnpoduio
IIPOMICHHOM MPAKTHKH, B TOM YHCJIE C IPUMEHEHUEM Internet-TeXHonorui;

- UCIOJIb30BaTh COBPEMEHHBIE MPUOOPHI U METOMUKU 1O MpoUI0 MporpaMMbl OakagaBpHara,
OpraHU30BBIBATH IMPOBEACHUE OSKCIEPUMEHTOB U HCIBITAHUN, MNPOBOAUTH HUX O00pabOTKy H
aHAJIM3UPOBAThH UX PE3YIbTATHI;

- BBIIOJHATH NeAarornyeckue QyHKIUHU, TPOBOAUTH MPAKTUYECKUE U JaO0OpaTOPHbIE 3aHATHUS
CO CTYJI€HYECKOM ayIuTOpUel 0 BHIOpaHHOMY HalpaBiIE€HUIO OATOTOBKH.

Bnaoemuv:

- CIIOCOOHOCTHIO U TOTOBHOCTBIO K MCCIIEI0BATENbCKON AESITEILHOCTU MO MPOGUII0 U3ydaeMon
IporpaMMbl OakanaBpuara;

- METOJOJIOTMYECKMMH TOJIXOJaMH K  OpraHu3alld  Hay4yHO-UCCIIEOBATEIIbCKOW U
00pa3zoBaTeIbHON JIEATETLHOCTH;

- CIIOCOOHOCTBIO Ha IpPaKTUKE HCIOJb30BaTh YMEHHS W HaBbIKM B OpraHu3alldd Hay4dHO-
HCCIIEIOBATENIbCKUX U IPOEKTHBIX padoT;

- HaBBIKAMU BBICTYIUICHUH Mepe]] y4eOHOUM ayaAuTOPHEH.

3. Kpartkoe cogep:xaHue JUCHMILIHHbI

VYyeOHast mpakTUKa: O3HAKOMHTENbHAs IpaKkTUKa BKJIIOYAET HSTallbl O3HAKOMIIGHHUS C
MPUHIMIIAMA OpraHU3allMi Hay4YHBIX MCCIEA0BaHUNW M ydeOHOM paboThl (Momymu 1, 2) u stan
MIPAKTUYECKOIO OCBOCHHUSI JIEATEIBHOCTH YUE€HOTO-UCce10BaTens (MOAYIb 3).

Pasznen 1. Beenenue — menu u 3amaun yueOHOUM mpakTuku. OpraHu3aliOHHO-METOIUYECKUE
MEpPOTIPHUATHSL.

Pazngen 2. 3HAKOMCTBO C OpraHW3anueil Hay4YHO-HCCIIENIOBATEIILCKOM M 00pa3oBaTEIbHOM
NesITeNbHOCTH. [IpUHIUIIBI, TEXHOIOTHH, GOPMBI U METO/Ibl OPraHU3alMi HAYyYHO-HCCIIEI0BATEIBCKOMN
NEeSITeIbHOCTH Ha IMpUMEpPE OpraHu3alui HaydHoW paboThl Kadeapsl (mpolnemHON naboparopuw,
HayyHOU rpymibl). [IpuHIUIBL, TeXHOMIOrHH, (OPMBI U METOJbl OOy4YEHHs] CTYJEHTOB Ha IpUMEpe
opranu3anuu yueOHo# paboThl Kaderpbl.
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Pa3znen 3. BoinmonHenue uHaumBHyanabHOro 3aaaHus. COop, oO0paboTka M cHCTeMaTH3alus
uHpopmannonHoro wmatepuaia. Odopmienue ortyerta. JluyHoe ywactue oOyuwarouierocs B
BBINIOJIHEHUH HAY4YHO-UCCIIEI0BATEIbCKOM paboThl Kadepbl.

4 O0beM yueOHOM T CUMILTUHBI

O0beM TUCIUTUTHHBI

Bup yae6roi paGoTsr 3E Akap. 4. Actp. u.
OO6mast TpyI0€MKOCTh TUCITUTUTHHBI 2 72 54
KonrakTHasi padoTa - ayIuTOPHBIE 3aHATHUSA: 0,88 32 24
Jlekuuun
[Tpaxtuueckue 3ansarus (113)
JlaGoparopabie pabOThI 0,88 32 24
CamocrosiTesibHasi padoTa: 1,10 39,6 29,7
KonrtakTHas camocrositenbHas paboTa 0,01 0,4 0.30
CamMocTosATeTpHOE N3YUCHUE PA3/ICTIOB JUCITUTIIIHBI
Bua uToroBoro KOHTpoOJIs: 3ader c oneHKOM

AHHOTanusA K padoueil mporpaMme JMCHUANINHBI
b2.0.01(H) «IIpou3BoacTBEHHAS] NPAKTUKA: HAYYHO-HCCJIE0BATEIbCKAS
padora»

1. Heap aucuumiuHbl - GOpMUPOBAHHE HEOOXOAMMBIX KOMIIETEHUUN AJI OCYLLECTBICHUS
Hay4YHO-MCCIIEI0BATEIbCKON JIEATEILHOCTH II0 HAINPABJICHUIO IOJArOTOBKM — Janee M3 paboueil
IIPOTrpaMMBbI IPAKTUKH.

2. N3yyeHune NUCHMILUIMHBI HANIPABJIEHO HA MPHOOPETEHHE CJIAEAYIIIMX KOMIEHTEeHIUH U
HHIANKATOPOB MX JIOCTHKEHUI

VK-1.1; YK-1.2; VK-1.3; VK-2.1; YK-2.2; YK-3.3; YK-3.5; VK-4.1; YK-4.2; YK-4.3; YK-6.1;
VK-6.2; YK-6.3; YK-8.2; YK-8.3; I1K-1.1; TIK-1.2; I1K-1.3; TIK-2.1; TIK-2.2; T1K-2.3; TIK-3.1; I1K-
3.2; TIK-3.3; I1K-7.1; [1K-7.2; TIK-7.3; I1K-9.1; T1K-9.2; T1IK-9.3

B pesynbrare u3ydeHus: AUCIUIUTMHBI 00YYaIOIIHICS JOJKEH:

3namo:

- TIOPSJIOK OpraHW3aIluy, TUIAHUPOBAHHS M TMPOBEACHHUS HAyIHO-HCCIICIOBATEIILCKUX paboT ¢
MCII0JIb30BAHUEM TTOCIICTHIX HAYYHO-TEXHUICCKUX JOCTIKEHUH B JIAHHOHM 00J1acTy;

- TEOPETUYCCKHUE OCHOBBI CHHTE3a METAUIMYCCKHX M HEMETAUIMYSCKUX MAaTepUaOB U
MOKPBITHH TIPUMEHSTh YTH 3HAHHS HA IPAKTHKE;

- OCHOBHBIC TPeOOBaHMS K MPEACTABICHUIO PE3YJIbTATOB MPOBEICHHOTO HCCIICIOBAHKS B BHJIC
Hay4HOTO OTYETa, CTaThH WJIA JOKJIA/Ia.

Ymemes:
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- CaMOCTOSITEJIbHO BBISABIISITH TEPCIEKTUBHBIE HAMPABJICHUS HAYYHBIX HUCCIEIOBAHUM,
000CHOBBIBATh aKTyaJlbHOCTh, TEOPETUUYCCKYIO U MPAKTHYCCKYIO 3HAYMMOCTH MPOOJIEMBI, TPOBOIUTH
AKCIEPUMEHTAIBHBIE UCCIICIOBAHMS, AaHAJIU3UPOBATh U HHTEPIIPETUPOBATH MOJTYYECHHBIE PE3YJIbTATHI;

- OCYIIECTBJISITh MTOUCK, 00paOOTKYy M aHAIN3 HAYYHO-TEXHHYECKOW MHMOPMAIMU 10 Tpoduitto
BBITIOJTHSIEMOM pabOTHI, B TOM YHCIIC C TPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHIA;

- paboTaTh Ha COBPEMEHHBIX NpPHOOpax, OPraHU30BHIBATH IPOBEIACHUE DKCIEPUMEHTOB U
WCIIBITAHUN, TPOBOJIUTH UX 00pabOTKY M aHATM3UPOBATH PE3YAbTATHI.

Bnaoemo:

- METOJOJIOTMEM MW  METOJIMKOM TMPOBEICHUS HAYYHBIX HCCJIECJIOBAaHUI; HAaBBIKAMH
CaMOCTOSITEIbHOW HAYYHOU U UCCIIEA0BATEIIbCKOM pabOTHI;

- COCOOHOCTBIO pemiaTh MOCTaBICHHBIC 3a7a4d, UCIIOIB3Ysl YMEHUS U HABBIKA B OpPraHU3alUN
Hay49HO-UCCIIEA0BATENHCKUX M TEXHOJIOTHIECKUX padoT;

-HaBBIKAMHM KPHUTUYECKOTO aHalM3a HAy4YHO-TEXHUYECKOW JUTEpaTyphl, pa3pabOTKu U
hopmMyaupOBaHUsA COOCTBEHHBIX METOOJIOTHUECKHUX MTOIX0I0B K PEIICHUIO HAYYHBIX MPOOJIEM.

3. Kpartkoe cogep:xaHue JUCHMILIHHbBI

[IpousBojcTBEHHAss NpPAaKTHKA: HAy4YHO-UCCIENOBAaTeNbCKas padoTa  BKIIOYAET  3Tallbl
03HAaKOMJIEHHsI C PUHIUAIIAMY OPTaHU3aLMN Hay4YHBIX UCCIICTOBAHUM BKIIIOYAET:

Paszpnen 1. BemoJsiHeHHE 1 IpeACTaBIEHUE PE3YIbTaTOB HAYYHBIX UCCIIEIOBAHUMI

1.1. Beimonnenue Hay4yHbIXx ucciaeaoBanuil. CocTaBieHHE MPOTrpaMMBbl HUCCIICIOBAHHMS.
CrpykTypa U COJEp)KaHHE OCHOBHBIX pa3/IeJIOB OTYETa O HAyYHO-UCCIIENOBATEIbCKONH padoTe.
dopmynupoBaHUE Leled U 3a1ad HCCIEAOBAHMA; COCTABJICHHE aHAJIUTHYECKOTO 0030pa Mo Teme
uccienoBaHusl; BbIOOp 3(PPEKTHUBHBIX METOJOB U METOAMK JIOCTH)KEHUS JKEJIaeMbIX Pe3yJbTaToOB
nccnenoBanus. [IpoBeneHue COOTBETCTBYIOIIMX 3KCIEPHUMEHTOB JUISl IOJYYEHMS IPAKTHUYECKHUX
pe3yJbTaTOB; aHAIM3, MHTEpIpeTanus U 0000IIeHue pe3yabTaTOB HCCIIEAOBAHUS; (POPMYIUPOBKA
BBIBOJIOB; HAaIlUCAHHUE OTYETA.

1.2. IToaroToBKa HAY4HOTO JOKJIAJa U IPE3CHTALNN.

4. O0beM yueOHOI TMCUMILIUHBI.

Buy yue6HOIT paGoThI OO0OBeM JAUCIMIIIHHBI
3E Axan. 4. Actp. u.

OO6mast TpyI0€MKOCTh TUCIUTUTHHBI 12 432 324
KonTakTHast paboTa - ayANTOPHbIE 3aHATHA: 4 144 108
Jlekuuun
[Tpaxtnueckue 3anstus (113) 4 144 108
Jlaboparopasie paboOThI
CamocrosiTejibHas padora: 8 288 216
KonrtakTHas camocrositenbHas paboTa 0,8 0.60
CaMoCTOSATENbHOE N3YUEHUE PA3/IEI0B AUCHUIIIMHbI 8 287,6 215,4
Bujx uTOroBOro0 KOHTPOJIs: 3auer ¢ oneHKoit
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AHHOTanusA K padoueil mporpaMMe JMCHUANINHBI
b2.0.02(IT) «IIpou3BoaCTBEHHAs] NPAKTHKA: TEXHOJIOTHYECKAs MPAKTHKA

1. Heabp IMCUMINVIMHBI - IPAKTUYECKOE O3HAKOMIIEHHE U M3YyYEHHE IPOLIECCOB MPOU3BOJCTBA
OCHOBHBIX BHJOB METAUNIMYECKMX W HEMETAUINYECKUX MAaTEepUaloOB, IOKPBITHH, CTPYKTYpBI
NpEeANpUSITHI,, OCHOBHOTO TeXHOJIornuyeckoro obopynoBanus. OCHOBHOW 3ajauell NPAKTHKU I10
MOJIyYEHUIO MPO(GECCHOHATIBHBIX YMEHMM M OIbITa NPO(PECCHOHATbHON JESTEIbHOCTH SIBISETCS
¢dbopMupoBaHHe Yy OOYdYarOIIUMXCSI KOMIETEHIMM, CBSI3aHHBIX C LEJIOCTHBIM IPEACTABICHUEM O
TEXHOJIOTUSAX TPOU3BOJACTBA METAUIMYECKMX W HEMETAUIMYECKUX MaTepHaJIOB, IOKPBITHH,
OpraHu3anueil M CTPYKTYpOoM NpeanpusTuil M0 HX IPOU3BOJICTBY, CHOCOOHOCTH U TOTOBHOCTHU
OCYHIECTBJIATh TEXHOJOTMYECKUA TIPOLECC B COOTBETCTBUM C pPEIVIAMEHTOM M HCIOJIb30BaTh
TEXHUYECKUE CPEICTBA JUIsl KOHTPOJII OCHOBHBIX MapaMeTPOB TEXHOJIOIMYECKOTO ITPOIECcca, CBOMCTB
CBIPBSl U TOTOBOM MPOAYKIUHU, paOOTOI C HOPMATUBHO-TEXHUUECKON JOKYMEHTALIUEH.

2. U3yyeHue AUCHUIJIMHBI HANPABJIEHO HA NMPUOOpeTeHHE CJAEAYIOIMX KOMIETeHUHH W
HHJAUKATOPOB UX 0CTUKEHUSI

VK-1.1; YK-1.2; VK-1.3; VK-2.1; YVK-2.2; YK-3.1; YK-3.3; VK-3.5; YK-4.1; YK-4.2; YK-4.3;
VK-5.1; VK-5.2; YK-5.3; YK-6.1; YK-6.2; YK-6.3; VK-7.1; YK-7.2; VK-7.3; YK-7.4; VK-8.1; VK-
8.2; VK-8.3; VK-9.1; VK-9.2; VK-9.3; VK-10.1; YK-10.2; YK-10.3; VK-11.1; VK-11.2; VK-11.3;
IIK-1.1; ITIK-1.2; IIK-1.3; TIK-2.1; 1IK-2.3; IIK-3.1; TIK-3.2; T1K-3.3; IIK-7.1; TIK-7.2; IIK-7.3; IIK-
8.1; IIK-8.2; I1K-8.3; I1K-9.1; I1K-9.2; T1K-9.3

B pesynbrare u3ydeHus: AUCIUIUTMHBI 00YYaIOIIHICS JOJKEH:

3namo:

- TEXHOJIOTMYECKHE TPOIECCHI, MPUHIUITUAIBLHYI0 TEXHOJIOTHYECKYI0 CXEMY MPOU3BOJACTBA H
OCHOBHO€ TEXHOJIOTHYECKOE O000pYIOBAaHHUE, HCIIOJIH3YEeMOE B IPOU3BOJICTBE METALINYCCKUX U
HEMETAJUTMYECKUX MAaTepUaIoB, MOKPHITHIA,

- OpraHu3allMOHHYIO CTPYKTYpYy TNPEANPHUATAN 1O MPOU3BOJACTBY METALINYECKUX U
HEMETAJUTMYECKUX MAaTePUaIoB, TOKPHITHIA,

- OCHOBHBIE MPUHIIUIIBI, METOJBI U (POPMBI KOHTPOJISI TEXHOJIOTHYECKOTO MPOIEcca, HCXOAHOTO
CBIPbSI 1 KA4eCTBA PO TYKITUH;

- OCHOBHBIE HOpPMATHBHBIC JOKYMEHTHI IO CTaHAApTH3alUUU M CEePTUPHUKAINU TPOIYKIIUN
MPEANPUSITHI IO POU3BOJICTBY METALTUYECKUX U HEMETAIUTMYECKUX MAaTEPUATIOB, TIOKPBITHIA,

- IpaBWJIa TEXHUKHA 0€30MMaCHOCTH, YKOJIOTHUHU U TIPOU3BOICTBEHHOW CAHUTAPUH;

Ymems:

- TMPUHAMATh KOHKPETHBIC TEXHUYECKHE pEHICHUS TMpu pa3paboTKe TEXHOJOTHUYECKHUX
MPOIIECCOB, BHIOUPATh TEXHUYECKHE CPEACTBA U TEXHOJOTHH C YYETOM DKOJOTHYECKUX TOCIIEICTBHMA
WX PUMECHCHHS;

- WCIOJIb30BaTh HOPMATHBHBIC JIOKYMEHTHI IO KA4e€CTBY, CTaHIAPTHU3AIMH U CEPTHHUKAINHI
MIPOJAYKTOB U U3ACINN, IIEMEHTHI SKOHOMUYECKOTO aHAJIN3a B IPAKTUYECKOH ACSITEIHHOCTH

Bnaoemo:

- CIMOCOOHOCTHIO BBISIBJISATh U yCTPAHSATh OTKJIOHEHHS OT PEXKUMOB PAOOTHI TEXHOJOTHYECKOTO
000pyI0BaHUSI U TTAPAMETPOB TEXHOJOTUYECKOTO MPOIIECCa;

- CIMOCOOHOCTBIO U TOTOBHOCTBIO OCYIIECTBIIATh TEXHOJOTHUECKHI MPOIECC B COOTBETCTBUU C
periiaMmeHTOM.

3. Kpartkoe cogep:xaHue TUCUMILIHHbBI
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Paznen 1. O3HakoMJieHHME C TEXHOJIOTMEH NPOM3BOJCTBA M CTPYKTYPOW MpPEANPUSATUS IO
IIPOM3BOJICTBY METAINIMYECKUX U HEMETAIUIMUECKUX MAaTepHalIoB, HOKphITHI O0Ias XxapakTepucTuka
npennpustus. HomeHkiatypa u  00beMbl BBITYyCKaeMOW HNpoAyKUHMH. MeToa MpoU3BOJICTBA.
[IpuHuMnManbHas TEXHOJIOTUYECKash CXeMa HIpOu3BOJCTBAa HpoAyKuuu. CTpykTypa HpennpusTHs,
OCHOBHbIE NMPOU3BOJICTBEHHBIE 1I€Xa U OTAEICHUS. XapaKTEepUCTUKA OCHOBHOI'O 000PY/I0BaHUS.

Paspen 2. l3ydyeHne OCHOBHBIX TEXHOJOTHMYECKHX IPOLECCOB, MapaMeTpPOB M METOAOB HX
PErylIupoBaHUs Ha KOHKPETHOM MPEANPUATUH 10 MPOU3BOACTBY METANINYECKUX U HEMETAJUTMUECKUX
MaTepuasoB, MOKPHITUH. BbinonHeHHe MHAMBUIYadbHOTO 3aAaHus. OCHOBHBbIE NPOU3BOICTBEHHbIE
MIPOLIECChl B COOTBETCTBHUM C TEXHOJOTMYECKOW cxeMol mnpeanpusaTus. OCHOBHbIE MapaMeTpbl
IIPOM3BOJICTBEHHBIX MPOLECCOB M PAOOTHI TEXHOJOTUYECKOTO 00OpynoBaHUsA. MeToapl KOHTPOJIS U
yIpaBieHUs] TEXHOJIOTMUECKUMH IpolieccaMu. KoHTpoJib KauecTBa roTOBOM MpoayKuuu. BeinoiHenue
MHIUBUAYAIbHOTO 3aJJaHUsl.

Paznen 3. Cucrematusanus marepuana, moaroroBka ordera. O0o0OmIEHHEe W CHUCTEMaTH3AIIM
JAHHBIX 10 CTPYKTYpPE, TEXHOJOTHUU IPOU3BOJICTBA, MPUMEHSEMOMY O00OPYIOBAHHIO, BBIITYCKAaeMOil
MpEeaNpUATHEM MPOAYKIIUU, METOaM U GopmaM KOHTpoJs npoaykuuu. [louck u cObop HemocTaromumx
nanHbiX. lloaroroBka u Hamucanue oryera. [loAroToBka M HamucaHue OTYETA IO BBIOJHEHHUIO
MHIUBUAYAIBHOIO 3a/IaHUSI.

4 O0beM yueOHOM TMCUUILTHHBI

O0beM TUCIUTUTHHBI
Bun yuebnoit paboTsl
3E Axan. 4. Actp. u.
OO6mast TpyI0€MKOCTh TUCIUTUTHHBI 3 108 81
KonrakTHasi pa0doTa - ayIuTOPHBIE 3aHATHUSA: 1,78 64 48
Jlekuuun
[Ipaktuueckue 3ausarus (113)
JlaGoparopubie pabOThI 1,78 64 48
CamocrosiTesbHas padoTa: 1,21 43,6 32,7
KonrtakTHas camocrositenbHas paboTa 0,01 0,4 0.30
CaMoCTOSATENbHOE N3YUYEHUE PA3/IEI0B AUCHHUIIIMHbI
Bua uToroBoro KOHTpoOJIs: 3ader c oneHKOM

AHHOTAIUA K padoyeil mporpaMmme JMCHUILIMHBI
b2.0.03(I1x) «IIpou3BoACTBEHHAS] NPAKTHKA: NPEAIUIIIOMHAS MPAKTHKA»
1. ejb AUCHUNJIMHBI — BBITIOJIHEHHUE BBITYCKHOW KBaTU(UKAITMOHHONW PaOOTHI.

2. I/Iayqelme AUCHUIIJIMHBI HAIIPpaBJIEHO Ha npuoﬁpeTe}me CJIeaAyrmMXx KOMIIEHTeHIIUil 1
HHAUKATOPOB UX JOCTUKCHUSA

VYK-1.1; YK-1.2; VK-1.3; VK-2.1; VK-2.2; VK-3.1; YK-3.3; VK-3.5; YK-4.1; YK-4.2; VK-4.3;
VK-5.1; VK-5.2; YK-5.3; VK-6.1; VK-6.2; VK-6.3; VK-7.1; YVK-7.2; VK-7.3; YK-7.4; VK-8.1; VK-
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8.2; YK-8.3; VK-9.1; VK-9.2; VK-9.3; VK-10.1; YK-10.2; YK-10.3; YK-11.1; YVK-11.2; YK-11.3;
[K-1.1; 1IK-1.2; 1IK-1.3; [IK-2.1; [1K-2.3; [IK-3.1; [1K-3.2; [1K-3.3; [1IK-7.1; [1IK-7.2; [IK-7.3; [IK-
8.1; TIK-8.2; I1K-8.3; [1K-9.1; I1K-9.2; [1K-9.3

B pesynbrare u3zydeHus: AUCIUIUTMHBI 00YYaIOIIUICS JOJIKEH:

3name:

— MOAXOJBl K OPTraHM3aIllid CaMOCTOATEIBbHON W KOJUIGKTUBHON Hay4YHO-HCCIIEIO0BATEIbCKOM
paboThI;

— IPUHIUIIEI OPTAaHU3AIMN TTPOBEICHUSI SKCIIEPUMEHTOB U UCIIBITAHUH;

— IPUHIUIBI U CIIOCOOBI 3aIIUTH 00BEKTOB MHTEIUICKTYAIbHOM COOCTBEHHOCTH U
KOMMEPIHAIA3AIMHU TTPaB Ha 00BEKTH MHTEIUIEKTYaIbHON COOCTBEHHOCTH.

Ymems:

— BBINIOJIHATH ~ TIOWCK, O0O0OpaOOTKy, aHadu3 ¥ CHCTEMATH3allUI0 HAyYHO-TEXHUUYECKOU
nH(pOpMaIIUH, OCYIIECTBIIATH BEIOOP METOIUK U CPENICTB PEIICHUS 3a/a4, MOCTABJICHHBIX MPOTPaMMOM
MPaKTHUKH;

— BBITIOJIHATH 00pa0OTKY M aHAJIN3 PE3YAbTATOB IKCIICPUMEHTOB M HCTIBITAHUIT;

— aHAJIM3UPOBATh BO3HHUKAIOIIME B HAYYHO-HCCIICIOBATEIBLCKON NIEATEILHOCTH 3aTPYIHEHUS H
crocoOCTBOBATh MX Pa3peIICHUIO.

Bnaoemo:

— mpueMaMu  pa3pabOTKH IUIAHOB W TPOrpaMM TPOBEACHHS HAyYHBIX HCCICJAOBaHUMH,
TEXHUYECKUX pa3pabOTOK, 3aJaHUH JUIsl UCTIOJIHUTEIIEN

3. Kpartkoe cogep:xaHue JUCUMILIHHbBI

[Tpon3BocTBEHHAsT MPaKTUKA: TPEAIUILTIOMHAST MPAKTHKA BKJIIOYACT ATAIlbl O3HAKOMIICHUS C
MPUHIUIIAMHA OPTaHU3AIMU HAYYHBIX MCCIIENOBaHUHN (Moaynu 1, 2) u dTam MpaKTHYECKOTO OCBOCHHS
NESTETFHOCTH YUYEHOTO-UCCienoBaress (Moayib 3).

Paspnen 1. BBegenue — menu M 3aJauv IPOU3BOACTBEHHOM NPAKTUKH: IPEAIUIIIIOMHOU
npakTuku. OpraHu3anOHHO-METOJHUECKUEe MEPONTPUATHS. TEeXHOIOTHYeCKre HHCTPYKTaXKH.

Pa3znen 2. 3HakOMCTBO ¢ OpraHu3aluell Hay9HO-HCCIEA0BATEIBCKON JIEATEILHOCTH, CUCTEMOM
yIIpaBJICHUS] HAYYHBIMH HCCIIEOBaHUSME. [[pHHIUIIBI, TEXHOIOTHH, (POPMBI M METOJIBI OPraHU3AIIH
Hay4YHO-MCCJIEI0BATENbCKON /IEATEIbHOCTH Ha MPUMEPE OpraHu3alid HaydHOW padoThl Kadeapbl
(mpobnemHo# 1aboparopun, HaydHoU rpymibl). [InaHupoBanue HaydHOH AESITEILHOCTH OpraHU3alUH.

Pa3znen 3. BoinmonHenue uHaumBHayaiabHOro 3aaanHus. COop, oOpaboTka M cHCTeMaTH3alus
uHpopmannonHoro wmatepuaia. Odopmienue ortyerta. JluyHoe ywactue oOywarouierocs B
BBITIOJTHEHUH HAYYHO-HMCCIIEIOBATEIBCKUX PA0OT Kadempsl.

4 O0beM yueOHOM T CHMILTHHBI

O0BEM HUCHUATUIHHBI

Bun yuebnoit paboTsl 3E AKaj. u. Actp. u.

OO6mast TpyI0€MKOCTh TUCITUTUTHHBI 9 324 243

KonTakTHas paﬁoTa - AYAUTOPHLIC 3aHATHUSA:

Jlekuuun
[Tpaxtuueckue 3ausarus (113)
JlaGopartopubie pabOThI
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CamocrosiTesibHas padora: 8,99 323,6 242,7
KonrtakTHas camocTositenpHas pabota 0,01 0,4 0.30

CaMoOCTOSITEIIFHOE HU3YUCHHUC pa3aCioB JUCHUITIIMHBI

Buja nToroBoro KOHTpoOJIA: 3auer ¢ oneHKOi

5.5. 3amuTa BhINycKHOI KBaTU(UKAINOHHONH PadoThl, BKJIIOYas NOAT0TOBKY K 3alUTe
U Npoueaypy 3alMThl

AHHOTAIUA K padoyeil mporpaMmme JMCHMUILIMHBI

Bb.3.01 «IloaroroBka K nmpoueaype 3allUThl U 32IMTA BBITYCKHOM
KBAJIU(PUKALUOHHOH PadoThD»

1. Heab 3ammMThl BBINYCKHON KBAJIM(PUKAUMOHHOH PadOThI, BKJIKYAS MOATOTOBKY K
3alMTe MW NPOUEAYPY 3alMThI — BBIIBICHUE YPOBHS TEOPETHUYECKOW UM MPAKTUYECKOU
MOATOTOBJICHHOCTH BBIMTYCKHUKA By3a K BBITIOJHEHUIO MPO(GECCHOHATIBHBIX 33/1a4 M COOTBETCTBUS €r0
noarotroBku TpeboBanusim PI'OC BO mno HampaBiaeHWio MOATOTOBKH OakamaBpoB 22.03.01
MarepuaJjioBeieHHe U TEXHOJOTHM MaTepuasioB, npoduns «MaTepuanoBeieHue U TEXHOJIOTHH
3alUTHI OT KOPPO3UM».

B pesynbrare mpoXOXKIEHUS 3aIlMTHl BBITYCKHOW KBaTU(UKAITMOHHOW padOTHI, BKIIOYAs
MOJArOTOBKY K 3alllUT€ M TMPOIEAYPY 3allUuThl y CTyJAEHTa MpoBepsaeTcs CcHOPMUPOBAHHHOCTH
CIENYIOIIUX KOMIIETEHIIMHA, a TakKKe CICAYIONIUX 3HAaHWUW, YMEHUW M HAaBBIKOB, ITO3BOJISIOIIAX
OLICHUTb CTENEHb TOTOBHOCTH 00Y4YaIOIIUXCS K ajbHelIel mpodeccnoHalbHOM 1eATeNbHOCTH.

2. BbINycKHUK, OCBOMBLIMN HIPOrpaMMy MarucTpaTypbl, JOJDKEH 00JadaTh CIeAYHOIIUMHU
KOMIICTCHIIUSIMU:

Obnaoamo CJIeIYIOLTUMHA YHUBEPCATbHBIMU KOMITETCHIIHSIMU (VK),
obuienpodeccuonanbubiMu komneTeHusMu (OIK) u npodpeccuonansubiMu (11K) koMnerennusmu:

VK-1.1; YK-1.2; YK-1.3; YK-2.1; YK-2.2; YK-3.1; YK-3.2; YK-3.3; YK-3.4; VK-3.5; YK-4.1;
VK-4.2; YK-4.3; VK-5.1; YK-5.2; YK-5.3; YK-6.1; YK-6.2; VK-6.3; YK-7.1; YK-7.2; YK-7.3; VK-
7.4; YK-8.1; YK-8.2; YK-8.3; YK-8.4; VK-9.1; YK-9.2; VK-9.3; YK-10.1; YK-10.2; YK-10.3; VK-
11.1; YK-11.2; YK-11.3; OIIK-1.1; OIIK-1.2; OIIK-2.1; OIIK-2.2; OIIK-3.1; OIIK-3.2; OIIK-4.1;
OIIK-4.2; OIIK-4.3; OIIK-4.4; OIIK-5.1; OIIK-5.2; OIIK-6.1; OIIK-6.2; OIIK-7.1; OIIK-7.2; OIIK-
7.3; OIIK-8.1; OIIK-8.2; OIIK-8.3; IIK-1.1; ITIK-1.2; IIK-1.3; IIK-2.1; I1K-2.2; TIK-2.3; IIK-3.1; IIK-
3.2; I1IK-3.3; IIK-7.1; IIK-7.2; TIK-7.3; IIK-8.1; I1K-8.2; I1K-8.3; I1K-9.1; I1K-9.2; T1K-9.3

3name:

— MOJXOJbI K OPraHU3allud CaMOCTOSTEIPHOW M KOJJIEKTMBHOW HAYYHO-HUCCIIEI0BATEIHCKOM
paboThl;

— TPUHIMIBI OPraHU3aINHU MPOBEICHUS SKCTIEPUMEHTOB M UCTIHITAHUI;

— MPUHIOMIBI W CIHOCOOBI 3aIUThl OOBEKTOB HMHTEIJICKTYAIBHOWM COOCTBEHHOCTH U
KOMMEPIHAIA3AIMU TTPaB Ha 00BEKTH MHTEJUICKTYaIbHONH COOCTBEHHOCTH.

Ymuemo:

— BBITMIOJHATH TIOMCK, O0O0pabOTKy, aHaJiM3 ¥ CHUCTEMATH3allMI0 HAYYHO-TEXHHUYECKOM
nH(pOpMaIIUH, OCYIIECTBIIATH BEIOOP METOJIMK U CPEJICTB PEIICHUS 3a/a4, MOCTABJIEHHBIX MPOTPaMMOM
MPAKTHUKH;

— BBITIOJHATH 00pa0OTKY U aHAJIU3 PE3yIbTATOB AKCIIEPUMEHTOB U UCIIBITAHU;

— aHAJIM3UPOBATh BOZHUKAIOIINE B HAYYHO-UCCIIEAOBATEIIbCKOM AEATEIHLHOCTH 3aTPyTHEHUS U
crocoOCTBOBATh MX Pa3peIICHUIO.

Bnaoemo:
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- nprueMaMu pa3pabOTKU IUIAHOB M IPOrpaMM IPOBEAEHUS HAYYHBIX HCCIEIOBAHMM,
TEXHUYECKUX pa3pabOTOK, 3aJaHUM JIIsl UCTIOJIHUTEIIEH.

3. Coaep:xkaHue rocy1apcTBeHHOH UTOTOBOI aTTeCcTAlINH

l'ocynapctBennast uroropas arrecrauusa B ¢opme 3amutsl BKP npoxoaur B 8 cemectpe Ha
0a3e 3HaHUM, TMOJYYEHHBIX CTyJEHTaMH TpU HU3YYEHUU JUCUMIUIMH HampaBieHus 22.03.01
MarepuaJjioBeieHHe M TEXHOJOTHM MaTepuHaJoB, npoduns «MarTepuajoBeieHUe U TEXHOJIOTHHU
3alIMThI OT KOPPO3HI).

3amura BBIIYCKHOM KBaJM(UKALIMOHHOW paboThl, BK/IOYas MOATOTOBKY K 3allUTEe H
MPOIIEAYPY 3AIUTHI TPOBOIUTCS TOCYAAPCTBEHHOM dK3aMeHarmoHHoi komuccuei (I'9K).

KoHnTpons 3HaHuit oOyuaromuxcs, nmoixydeHHbIx npu ocsoenun OOII, ocymiecTBisercs myreMm
npoBenenus 3aumtsl BKP u npucBoenus kBanudukanuu «Maructpy.

3amura BKP sBnsiercs oOs3arenbHON Mpoleaypoil UTOroBOil rocyAapCTBEHHOH aTrecTanuu
CTYJCHTOB BBICIIMX Y4YEOHBIX 3aBE/IEHUH, 3aBepLIalOIMX O0y4YeHHE IO HaNpaBJIEHHUIO MOATOTOBKH
MaructpaTtypbl. OHa MpoBOAUTCS MyOIMYHO Ha OTKPBITOM 3acefanuu I'DK coripacHo yTBep IeHHOMY
JieKaHaTOM rpauKy, Ha KOTOPOM MOTYT IIPUCYTCTBOBATh BCE JKEJAIOIINE.

Marepuaibl, IpeICTaBIsIEMbIE K 3alUTE:

BBIITYCKHAs KBaIU(UKAIIMOHHAs paboTa (MOsICHUTEIbHAS 3aIlluCKa);

3ajanne Ha BemoaHeHne BKP;

oT3bIB pykoBoaurens BKP;

peuen3us Ha BKP;

npe3eHTalus (pa3gaToyHblii MaTeprai), HOANMCAaHHAs PYKOBOIUTEIIEM;

TOKJIAL.

B 3agaun I'DK BxonmaT BBIsBIICHHE MOATOTOBICHHOCTH CTYIEHTa K mMpodeccHoHambHON
NEeSITEeIbHOCTH U IPUHSITHE PEILIEHUs O BOBMOKHOCTH BbIJJa4U MY JTUILUIOMA.

Pemenue o nmpucyx/1eHUU BBIMYCKHUKY KBaJIM(UKAIIMK MarucTpa NpuHUMAaeTcs Ha 3aceJaHuu
I'OK npocTbiM OOJBIIMHCTBOM IPH OTKPHITOM TOJIOCOBAHUU YJIEHOB KOMHCCHMM Ha OCHOBAaHUU
pe3yJIbTaTOB UTOTOBBIX MCIBITAaHUHA. Pe3ynbTaThl onmpenenstorcs OLEHKAMU «OTIUYHO», «XOPOLIO»,
«YZIOBIETBOPUTEIBHO», «HEYAOBIETBOPUTEIHHOY.

OOyuaromuiics UMeeT MpaBo MoJIaTh B alEJUIIHUOHHYIO KOMUCCHUIO aNeJUISILIUI0 O HApYIICHHUH,
[0 €r0 MHEHHUIO, YCTaHOBJIEHHOW NpPOLEAYpbl 3aIIMUTHl BBIMTYCKHOW KBaJM(UKALUOHHOW pPabOTHI.
Anennsuuss 0 HECOTJIaCMM C PE3y/lbTaTaMU 3allMThl BBHITYCKHON KBaJIM(DPUKAIIMOHHOM paboThl HE
MIPUHUMAETCS.

[Iporpamma oTHOCHTCS K 0a30BOi uyacTh ydeOHOro rmiaHa, K Ojoky 3 «locymapcTBeHHas
uroroBas arrectanus» (b3.01) u paccuntana Ha COCpeOTOUYCHHOE MPOXOXKACHHE B 8 cemectpe (4
Kypc) obydenuss B oobeme 324 u (9 3ET). IIporpamma mpenrosnaraer, 4To 0Oy4aroniuecss UMEOT
TEOPETUYECKYI0 U MPAKTUYECKYI0 IOATOTOBKY B 00JIaCTH MAaTepUalOBEICHUS M TEXHOJOTUU
MaTepHUajIoB, B TOM UUCIE B 00JACTH 3aIUThl MAaTEPHAJIOB OT KOPPO3UHU.

4. O6beM nporpaMMbl 3a1UTHI BBITYCKHOI KBAJIN(UKAIMOHHOH padoThl

Bunel yue6HOM paboThI Ob6bvem
B 3auernbix | B akagem. | B actpom.

CANHHUIIaX qacax qacax
OO0umasi TpyA0€eMKOCTh NMPOrpaMMbl 3alIMTHI BBINYCKHOM 9,0 324 243
KBATH(UKALUOHHOH! padoThl 10 Y1eOHOMY IVIAHY
AYIHTOPHBIE 3aHSITHS: - - -
CamocrositesbHas padora (CP): 9,0 324 243
KonrtakTHas camocrositenbHas paboTa 0,02 0,67 0,5
CaMOCTOSATETPHOE N3YUCHUE PA3/ICTIOB JUCITUTIIINHBI 8,98 323,33 242,50
Bua nToroBoro KOHTpOJIsi: 3a4eT / IK3aMeH -
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AHHOTANUA K padoyeil mporpaMmme IMCHUILIMHBI
DOTHA.01 «IlepeBoa HAYYHO-TEXHUYECKOM JIUTEPATYPbD)

1. Heap AucnMmJIMHBI — MpHOOpeTeHHEe OO0y4yarouMMuUcs o0Iield, KOMMYHUKAaTUBHOW H
npodeccuoHaIbHOM KOMITETEHIUH, YPOBEHb KOTOPBIX Ha OTIEJIbHBIX 3Talax S3bIKOBOM MOATOTOBKU
MO3BOJISIET BBINOJHATh pa3IUYHbIE BUABI MPOPECCHOHAIBHO OPUEHTHUPOBAHHOIO IMEpeBojia B
IIPOU3BOJICTBEHHON U HAYYHOU JEATEIBHOCTH.

2. B pe3syabTaTe u3yyeHUs] JUCHUILINHBI 00y4AIOLIUIICA J0JI/KEH:

Obnadams CIETYIONUMA KOMIIETECHIIUSIMA U HHIUKATOPaMHU UX TOCTH)KCHUS.

VYK-4.1; YK-4.2; YK-4.3; [1K-1.3

3namo:

— OCHOBHBIE CITIOCOOBI JOCTUKEHUSI SKBUBAJIEHTHOCTH B IIEPEBOJIE;

— OCHOBHBIE ITPUEMBI IIEPEBOJIA;

— SI3BIKOBYIO HOPMY M OCHOBHBIE (DYHKIIUHM SI3bIKA KAK CUCTEMBI;

— JIOCTaTO4YHO€ JJIsi  BBIMOJHEHHsS I[epeBoJa KOJIMYECTBO  JIEKCMYECKHX  €JIMHUII,
(G pa3eos0OTU3MOB, B TOM YHUCIIE€ COLIUATIbHBIX TEPMUHOB U JIUHTBOCTPAHOBEAUECKUX PEaNIHii;

ymembs:

— IPUMEHATH OCHOBHBIC MIPUEMBI TIEPEBOIA;

— OCYILECTBJISITH MUCbMEHHBIN MEPEBOJI C COOITIOAEHUEM HOPM JIEKCUYECKOM SKBUBAJIEHTHOCTH,
coOII0ICHUEM IPAMMATUYECKUX, CHHTAKCUYECKUX U CTHIIMCTUYECKUX HOPM;

— 0(hopMIIATH TEKCT IIEPEBOJAa B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

— OCYLIECTBJISATH IIEPEBOJ C COOJIOJEHHMEM HOPM JIEKCHUYECKON SKBUBAJIEHTHOCTH,
cOOIOIGHUEM TIpaMMaTUYECKUX, CHUHTAKCHUYECKMX M CTUJIMCTUYECKMX HOpPM TEKCTa IepeBoja U
TEMIIOPAJILHBIX XapAKTEPUCTUK UCXOJHOTO TEKCTA;

enademu:

— METOJMKOI MpeAnepeBoIYECKOro aHalu3a TeKCTa, CIOCOOCTBYIONIEH TOUHOMY BOCIIPUSTHUIO
HCXOJIHOTO BBICKA3bIBAHMS;

— METOJUKON TNOJrOTOBKM K BBIIOJHEHUIO IIepeBOJa, BKJIOYas IOUCK HHGOpMalUUU B
CIPaBOYHOM, CHIELIMAILHOM JIUTEpaType U KOMITbIOTEPHBIX CETSX;

— OCHOBaMU CHCTEMbI COKpAIIeHHON NIEPEeBOJUECKOM 3allMCH IPU BBIMOJIHEHUH [IEPEBO/IA;

— OCHOBHOM MHOSI3BIYHOM TEPMHUHOJIOTHEN CIIELMAIBHOCTH;

— OCHOBaMU pedepupoBaHus U aHHOTUPOBAHUS JIUTEPATYPHI MO CHEIUAIBHOCTH.

3. Kpartkoe cogep:xaHue JUCUMILIHHbBI

Paznen 1. OcHoBHbIe JieKCHYeCKMe H CTHJIMCTHYECKHE 3aKOHOMEPHOCTH IepeBoJa
HAYYHO-TeXHHUYECKOMH JINTepaTypbl

1.1 Jlekcuueckue 3aKOHOMEPHOCTH HAyYHO-TEXHHUUYECKOTo TmepeBoga. CMBICIOBOM aHaIH3
HAayYHO-TEXHMYECKOTO TEKcTa M ero cermeHranus. CTUIUCTHYECKHE OCOOEHHOCTH Hay4dHO-
TEXHUYECKUX TeKCToB. [IpeononeHne TpyAHOCTEH, CBA3aHHBIX C PACXOKIACHUEM CHHTAKCHUECKUX
CTPYKTYp MHOCTPAHHOI'O U PYCCKOTO TEXHUYECKHX TEKCTOB.

1.2 CpaBHeHHME TOpsKa CJIIOB B AHIIMHCKOM M PYCCKOM TmpemnoxkeHusix. IlepeBoxa cios,
yCTaHOBJIEHUE 3HaueHus cioBa. IlepeBoj cBOOOAHBIX U (PA3EOJOTUYECKUX CIOBOCOYETAHHM.
[lepeBo/1 3aroJIOBKOB TEKCTOB U CTaTeH

1.3 Coxkpamienust. OcobeHHOoCcTH UX TepeBoda. Pa3BuTue HaBBIKOB IEpeBOJa Ha IpHUMeEpe
TEKCTOB M0 TeMe «XuMuueckas jgadoparopus» «M3mepeHus B XUMHI.

1.4. Jlekcuueckue Tpanchopmaiuu npyu MepeBojie TEKCTOB MO TEMATHKE XUMUU U XUMHUYECKOM
TEXHOJIOTUHU.

Paspnen 2. OcHOBHBIEC TPaMMaTHYeCKHEe 0COOEHHOCTH IepeBo/a.

2.1. Ocobennoctu mepeBona mpemyioxkeHuid Bo BpemeHax Indefinite, Continuous., Perfect,
Perfect Continuous Ha mpuMepe nepeBojia TEKCTOB MO0 TEMAaTUKE XUMHYECKOW TexHojoruu llepeBon
MPUIATOYHBIX MPEIIOKEHUN.

2.2. Merozsl 1 IpUEMBbl NIEPEBOIA CTPAAATEIBHOIO 3aJI0ra Ha IIPUMEpPE IEPEeBOa TEKCTOB I10
teme "TexHomoruu Oymymero".
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2.3. Tunbl YCIIOBHBIX MNpEUIOKEHHUH, IMpaBuja M OCOOEHHOCTM HuX nepeBona. IIpakTuka
[epeBo/ia YCIOBHBIX MPEAJOKEHUI Ha MpUMepax TEKCTOB IO Ppa3IMYHbIM pas3feiaM XUMHH U
XUMHUYECKON TEXHOJIOTHH.

2.4. MopanbHble T1arojisl U OCOOEHHOCTHM MX IEpeBOJa Ha IpHUMEpe IMepeBOJa TEKCTOB
«Texnonorus», «IpomseilieHHOE 000pYI0BaHUE

Pa3nes 3. OcoGenHocTH NepeBo/ia MpelIoKeHU ¢ HeJJMYHBIMU (POPMaMHU IJIaroJia

3.1 Uudunurus (HeompeneneHHass gopma riarona). Ponb mHQUHHUTHBA B NpeIOKEHUU U
BAPUAHTHI IIepeBOJAa Ha PyCCKHMM sA3bIK. [Ipudyactus m repyHamil. BapuaHThl nepeBoja Ha pPyCCKUU
SI3BIK.

3.2 upunutusabie 000poThl. O0OPOT HonoiaHeHne ¢ UHPUHUTHBOM. OOOPOT MojAsexaliee ¢
uH(puHUTHBOM. Pa3nnuHble BapuaHThl IEpeBOA.

3.3 IlepeBon mnpuyacTHbIX OOOPOTOB. AOCOJIOTHBIM MPUYACTHBIA O0OpPOT UM BapHAHTHI
nepeBojia. PazBuTre HaBBIKOB NepeBo/ia B chepe XMMUU U XUMUYECKON TEXHOJIOTHH.

Paznen 4. OcobenHocTH pepepaTHBHOIO NEepeBoOIa

4.1. AnropuT™M TpenrnepeBOIIECKON padOThl ¢ HAyYHO-TEXHUYECKUM TEKCTOM IO XHUMHUKO-
TEXHOJIOTUYECKOUN TeMaTHKe.

4.2. AnropuTM cocTaBieHHs pedepara Mo XMMHUKO-TEXHOJIOTHIECKON TeMaTUKe (aHHOTAIUN)

4.3. Anroput™M paboTel 10 pedepaTHBHOMY TMEPEBONY IO XHMHKO-TEXHOJOTHYECKOM
TEMaTHUKE.

4. O0beM yueOHOH TUCUUILTHHBI

Cemectp
Bcero
Bun yuebnoit paboTsl 3 cemecTp 4 cemectp
3E | Axan. u. | 3E | Akan. 4. | 3E | Akan. u.
OO6mast TpyA0€MKOCTh TUCITUTUTHHBI 4,0 [ 1440 | 2,0 72,0 2,0 72,0
KonrakTHasi paboTa — ay1uTOpHbIE 3aHATHSL: 1,8 64,4 0,9 32,0 0,9 32,0
[Ipaktuueckue 3ausarus (113) 1,8 64,0 0,9 32,0 0,9 32,0
CamocrosiTesibHAs padoTa 2,2 80,0 1,1 40,0 1,1 40,0
KonrtakTHas camocrositenbHas paboTa 0,4 0,2 0,2
2,2 1,1 1,1
CamMocTosATEeT HOE U3YUYCHUE PA3/ICTIOB JUCITUTIIIHBI 79,6 39,8 39,8
Buabl koHTpOJIA:
Buo xonmpons uz YII 3auer 3auyer
Cemectp
Bcero
Bun yuebnoit paboTsl 3 cemecTp 4 cemectp
3E | Actp. 4. | 3E | Actp. u. | 3E | AcTtp. u.
OO6mast TpyA0€MKOCTh TUCITUTUTHHBI 4 108 2 54,0 2 54
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHUSA: 1,8 48,3 0,9 24 0,9 24
[Ipaktuueckue 3ausarus (113) 1,8 48 0,9 24 0,9 24
CamocrosiTeJibHas paboTa 2,2 60,0 1,1 30,0 1,1 30,0
KonrtakTHas camocrositenbHas paboTa 0,3 0,15 0,15
2,2 1,1 1,1
CamMocTosATeT HOE N3YUCHUE PA3/ICTIOB JUCITUTIIIHBI 59,7 29,85 29,85
Buabl koHTpOJIA:
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Buo xonmpons uz YII 3auyer 3auer

AHHOTANUA K padoyeil mporpaMmme JMCHMILIMHBI
DT/.02 «I'paxaanckas 3alIUTA B YPE3BbIYAHHBIX CUTYALUSIX)

VYueOnas qucuumiuHa «['paxaaHckas 3amuTa B Ype3BbIYaHBIX CUTYAIMSIX» YUTAETCS B paMKax
¢dakynbTaTuBa B 1 1M BO 2 ceMecTpax U 3aKaHUYMBAETCS 3aYETOM.

1. Heap AUCHUIIMHBI -- IOJITOTOBUTH CTY/IEHTA K OCMBICJICHHBIM TPAKTUYECKUM JEHCTBUSAM MO
o0Oecrie4eHno cBoel 0E30MacCHOCTH U 3alUThI B YCIOBUSX BO3HUKHOBEHHUS UYpPE3BbIYAMHON CUTyallUH
MPUPOJIHOT0, TEXHOTEHHOTO Y BOEHHOI'O XapakTepa.

OcHOBHOM 3aauell TUCHUIUIMHBEI sIBIISeTCS (POPMUPOBAHUE YMEHUN U HABBIKOB, IMO3BOJISIONINX
Ha OCHOBE H3YyUY€HHUS OINACHBIX U MOPAXAIUX (PAaKTOPOB UYpE3BBIYAMHBIX CUTYalMil MPUPOIHOTO,
TEXHOIM€HHOTO M BOEHHOIO XapakTepa, APYrUX OIACHOCTEW YMeJIo pellaTh BOIPOCHl CBOEH
0€30MaCHOCTH C UCIOJIb30BAHUEM CPEJICTB CUCTEMbI T'PAXKIAHCKOM 3aILIUTHI.

2. B pe3yabTaTe 0CBOCHMS JMCHUILIMHBI CTYAEHT [0JI/KEeH:

Obnadams CAeAyONMMHA KOMIIETCHIIUSIMU W WHAUKatopamu ux fgoctwkenus: YK-8.1, VK-8.2,
VK-8.3, VK-8.4

3name:

- XapakTepUCTUKH MPHUPOAHbIX OEICTBUI, TEXHOTCHHbIX aBapuil M KaracTpod Ha
paZvallMOHHO, XUMHUYECKHM M OHOJIOTMYECKH ONACHBIX OO0BEKTaX, Mopaxkarouue (akTopbl APYrux
OMAacHOCTE;

- OCHOBBI BO3JEHMCTBUS ONACHBIX (DPAKTOPOB 4YpPE3BbIYAMHBIX CHUTyallMii Ha 4YelOBEKa U
MIPUPOIHYIO CPENy, JOMYCTUMbIE IIPEIeIbHbIE KPUTEPUU HETraTUBHOTO BO3/IEHUCTBUS;

- Mepbl 0€30MacHOr0 TOBeIEHUs Mpu NpedblBaHMM B pailoHax (30HaxX) M[OXapos,
PaZvo0aKTUBHOIO, XUMHUYECKOI0 U OMOJIOTHYECKOI0 3arpsi3HEHUS;

- cnocoObl M CpeAcTBAa 3alUThl 4YEJOBEKa OT BO3ACUCTBUSA MNOpa)xarolmux (HakTopoB
Ype3BhIYAHBIX CUTYallMi IPUPOJHOIO, TEXHOTEHHOTO U BOEHHOI'O XapakKTepa.

Ymemo:

- HCIIOJIb30BAaTh CpEACTBA 3aUIUThl OPraHOB [JbIXaHUS M KOXH, MEAUIMHCKHE JUIf
CaMO3alllUThl U OKA3aHUS TOMOIIH JAPYTUM JIIOJIM;

- IPUMEHATH MEPBUYHBIE CPEACTBA MOXKAPOTYLICHUS IS JIOKAIU3aUU U TYLIEHUs MoXapa,
BO3HHUKIIIETO B ayIUTOpUH (J1abopaTopun);

- OKa3pIBaTh ceO€ M JAPYrUM IMOCTPAJaBIIMM MEAULHUHCKYIO IOMOIb C HCIOJIb30BAaHUEM
Ta0eNbHbIX U NOJPYYHBIX METUIIUHCKUX CPENICTB.

Bnaoemuv:

- IpuéMaMu MPOBEIEHUSI YaCTUYHOM CaHUTapHON 0OpabOTKU MPH BBIXOJIE U3 palioHA (30HBI)
PaZAvo0aKTUBHOIO, XUMHUYECKOTO U OMOJOTHYECKOTO 3arpsi3HEHUs (3apakeHus);

-- croco0amMu U TEXHOJIOTUSIMU 3aIIUThI B UpE3BbIYAHHBIX CUTYAIUX.

3. Kpartkoe cogep:xaHue JUCUMILIHHbI.

Pazoen 1. Onacnocmu npupoonoeo xapakmepa.

CruxuitHple O€[CTBHSA, SBJICHUS TNPUPOABI PAa3PYIIUTEIBHOW CHIIBI - 3EMIICTPSCEHHS,
HABOJIHEHHS, CEJIEBbIC MOTOKH, OTIOJI3HH, CHEXKHBIE 3aHOCHI, U3BEP)KEHUE BYJIKAHOB, OOBAJIBI, 3aCyXH,
yparasbl, 0ypH, M0Kapbl.

Paszoen 2. Onacnocmu mexnozennozo xapaxkmepa.

ABapun M KaracTpodbl Ha paaUaAIlliOHHO OMACHOM OOBEKTE, XUMHUYECKH OIMAaCHOM OOBEKTE,
OMOJIOTMYECKH OINAaCHOM OOBEKTE; Ha TpaHCIOPTE (KEJIEe3HOJOPOKHOM, AaBTOMOOUIIBHOM, PEYHOM,
aBUAIIMOHHOM ); Ha TUAPOCOOPYKECHUSX; HA KOMMYHAJIbHBIX CUCTEMaX KH3HEOOeCIIeueHusI.

Paszoen 3. Onacnocmu 6oennozo xapaxmepa.

[IpuMeHeHrEe OpYKHST MacCOBOTO MOPaKEHUS (SIEPHOTO, XUMHUYECKOTO, OMOJOTHYECKOTO),
OOBIYHBIX CPEICTB C 3aKUTATEIBHBIM HAIOJIHEHHEM, HOBBIX BHJIOB OPYXKHS. 30HBI 3apa)K€HHs OT
CpEeCTB MOPAKEHUS M UX BO3JCHCTBUE HA HACETICHUE U OKPY)KAIOIIYIO IPUPOIHYIO CPEy.
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Pa3zoen 4. Ilosxcapnas 6ezonacnocme.

[Toxxapuast onacHocth. [lokapHas oxpana. Kinaccuduxamnus moxapoB IMOKapoB B 3JaHHSIX U
nometenusax. Ctaauu pa3BuTHs noxapos. Jlokanuzauus u TymeHnue noxapon. llepBuunslie cpencTa
noxkaporymenus: (orHerymurenu OII -8, OV-2, OBII-5, BHyTpeHHUI MMOKapHBIA BOJOIPOBOA) U
[paBWJIa IMOJIb30BAHMUSI HMMHU. ABTOMATHYECKHE CHUCTEMBbl I[OKAPOTYIIEHUS — NPUHKIEPHbIE U
npenHdepHble. OrHETYyIIANINE BELECTBA — BOJA, MIEHbI, HErOPIOUKe Ta3bl U pa30aBUTEH, TOPOIIKOBbIE
COCTaBbl, rajJlOre€H3aMeIIeHHbIE YTIIEBOA0PO/IbL.

Pazoen 5. Komnnexc meponpusmuii 2paxcoOanckol 3aujumul HaceaeHus.

- OnoBenienne U UHGOPMHUPOBAHUE HACENIEHU 00 omacHOCTH. [IpUHsITHE HACEICHHEM CUTHAJIOB
onoBeuieHus: («BHumanume Bcem!», «Bosaymnas TpeBora», «PaguanvoHHas ~ ONAcHOCTBY,
«Xumuueckasi Tpeporay, «OT00i OmacHOCTH») U MOPSAOK JEHCTBUS MO HUM. DBaKyallus HaceICHUS
u3 30HBI onacHocTU. CrocoObl 3BakyalMu OKCTPEHHas 3BaKyallus CTYAEHTOB M3 ayJUTOpPUU IPU
BO3HMKHOBEHHUH TOXKapa.

- CpenctBa mHauUBHAyalbHOUW 3amuThl opranoB aeixanust (I'TI-7, T'TI-9, P-2, V-2K, PIIA-I,
PIII-67M, PVY-60M, «®enukcy», I'JI3K, AL, AI-3, [13VY-K, UI1-4M, UII-5, UII-6, KUII-8), koxu
(JI-1, O3K) uenoBeka. MeauImHCKIE CPEICTBA 3aAIIHUTHI .

- CpencTBa KOJUIEKTMBHOM 3alIUThl HaceleHus. Ha3zHaueHue, 3aliMTHBIE CBOMCTBA YyOEXKUIL.
[IpotuBopanuanuonnsie ykpbiTus (I[IPY, mnoasemHble mnemexoqHble Mepexoibl, 3ariyOJieHHbIE
CTaHIIMM METPOIOJIMTEHA), MPOCTeillne YKphITUs (TpaHILIEeu, OKOIMbI, NepeKpbIThie Iienu). [IpaBuna
3aHATHUS YOeXKUIIIA.

Pa3zoen 6. Oxazanue nepsoui nomowu.

Oxa3zaHue nepBOM NOMOIIM IPHU OXKOrax, paHEHMsX, 3apaxeHusx. IIpoBeneHue yacTUyHOM
CaHUTapHOM OOpaOOTKM KOXKHBIX IIOKPOBOB YEJIOBEKa IPU BBIXOJAE U3 30H PaJUOaKTUBHOTO,
XUMHUYECKOTO U OMOJIOrMUECKOTO 3apaskeHus (3arps3HEeHUs), U3 30H M0KapOB.

Pazoen 7. Jlukeuoayus nociedcmauii upe3eoluatino CUmyayuu.

ABapuiiHo-criacaTenibHble pabOTBl. DKCTpEHHas %BaKyalus W3 ayauTopuu (i1aboparopuu) B
YCIOBUSAX MOapa, paJuallMOHHOTO, XWMHUYECKOro, OHOJIOTUYECKOTO 3arps3HEHHs TEPPUTOPUHU C
HCII0JIb30BaHKEM IpocTeriux cpeacts 3amuThl («Dennke», I'I3K, nporusoraza I'TI-7 ¢ JAI1I-3).

4. O0bem y4eOHOI TUCUMIITIMHBI

O0beM IMCHMIINHBI
3E | AkageM.4 | ACTPOH.4

Bua yueOHo# padoThl

O01mas TpyA0eMKOCTb JUCUMIIJIMHBI 1 36 27
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 0,44 16 12
Jlexinmu 0,44 16 12

IIpakTrueckue 3aHATHS - - -
JlaGoparopabie pabOThI -
CamocrosiTeJibHAas paboTa 0,56 20 15

CaMOoCTOSATETbHOE U3YUCHUE PA3/ICTIOB JUCITUTIIIHBI 0.56 19.8 14,85
KonrtakTHas camocrositenbHas paboTa ’ 0,2 0,15

Buja urorosoro KOHTPOJIsA: 3avger

s JIOKYMEHT ITOATIMCAH _
HEKBAJIMOULIUPOBAHHON
SJIEKTPOHHOM IO AITMCHIO

@ Bnaneneu: ®unaros Cepreii Hukonaesuu
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