5 AHHOTAIIUU PABOUYUX ITPOI'PAMM AUCHUIIJINH, IPAKTUK U
I'uA
5.1. JIucuMniMHbI 00s13aTeJIbHON YaCTH

AHHOTANUA padoyeil NPOrpaMMbl JUCUUILTHHBI
«HOCTpPaHHBIN A3BIK»

1. Heap agucHUIUIMHBI — TMpHOOpeTeHHe oO0yyaromuMucs o0mie, KOMMYHUKATHBHOH U
npodeccruoHaIbHON KOMIIETEHLIUH, YPOBEHb KOTOPBIX Ha OTAEIbHBIX 3TAIax sI3bIKOBOM MMOJATOTOBKH
MO3BOJISIET  MCIOJIb30BaTh HMHOCTPAHHBIM  S3bIK MPAKTHUECKH Kak B MpodeccuoHaIbHOM
(MpON3BOACTBEHHOM M HAYUHOI) IEATEIbHOCTH, TaK U JJIs LIeJe caMo0oOpa30BaHuUs.

2. B pesyabTare n3dy4eHHUs JUCHUILIMHBI 00y4aIOLIUIiCH NOJKEH:

Oébnadamp cnenyOMMUA KOMIIETEHIMSMHI U UHAUKATOPaMU UX TOCTHIKEHUS:

VK-4.1; VK-4.2; YK-4.3; YK-4.4; VK-4.5; YK-4.6; YK-4.7; VK-4.8; YK-4.9; YK-4.10; YK-4.11
3HaTh:

- OCHOBHbIE  CIOCOOBI  COYETAEMOCTHM  JIEKCHYECKMX  €JMHHULl M  OCHOBHBIE
CJIOBOOOpPa30BaTEIHLHBIC MOJICIIH,

- PyCCKH€ SKBUBAJIEHTHI OCHOBHBIX CJIOB U BBIPAXKEHUH PeUr B IMPOLECCE MEXITUIHOCTHOTO U
MEXKYJIbTYPHOTO B3aUMOJIEHCTBUS;

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

- TAacCUBHYI0 U AaKTHBHYIO JIEKCHKY, B TOM 4Hcji€ OOLICHAYYHYI0 U CIELUaIbHYIO
TEPMHUHOJIOTHIO, HEOOXOAUMYIO JJisi paOOThI HaJl TUIIOBBIMU TEKCTAMU;

- IpueMbl pabOThl C OPUTUHATIBHOW JIUTEPATYpPOil HA MHOCTPAHHOM SI3bIKE.

YMmerb:

- paboTaTh C OpUTrMHAIBHOMN JIUTEPATYpPON HA HHOCTPAHHOM SI3BIKE;

- paboTath CO CI0BapeM;

- BECTU NEPENUCKY HAa M3Y4aeMOM S3bIKE C LIEJbI0 MEKIMYHOCTHOIO U MEXKKYIBTYPHOTO
B3aUMO/ICHCTBHS,

- BECTU PEYEBYIO JIEATEIBHOCTh MPUMEHUTENIBHO K cdepe ObITOBON U IpodhecCHOHATbHON
KOMMYHHKAIUH.

Baapers:

- UHOCTPaHHBIM S3BIKOM Ha YPOBHE MEXKJIUYHOCTHOIO M MEXKYIbTYPHOTO OOIIEHMUS,
HaBbIKAMU M YMEHUSIMH pEYEBON JIEATENBHOCTH MPUMEHUTEIBHO K cdepe ObITOBOH H
npodeccuoHaIbHOM KOMMYHUKALMK, OCHOBAaMU IMyOJIUYHON peun;

- OCHOBaMHM pedepupoBaHus U aHHOTHPOBAHMSI JIMTEPATYPhl HA MU3y4a€MOM HMHOCTPAHHOM
S3BIKE.

3. Kpartkoe cogep:xaHue JUCHMILIHHbI

Paszpgen 1. I'paMmMarnueckue v IEKCHYECKUE TPYAHOCTH U3y4aeMOTIO SI3bIKA.

1.1 CopsxkeHue M U3MEHEHUE TJIaroja-cBsi3kk B (OopMax HaCTOALIEr0 BpPEMEHH.
Bunospemennsie popmbl riaronos. O0pazoBanue GopM MPOCTHIX, MPOJOJIKEHHBIX, MTEPHEKTHHIX U
nepPeKTHO-MPOJIOJKEHHBIX BPEMEH TJlaroja. BompocuTenbHble NPEUIOKEHHS B Pa3IUUHbIX
BpemeHax. OOpa3zoBaHue OTpULIATEIbHBIX (OPM TJIarosia B pa3jiMyHbIX BpEMEHAX.

1.3 OOpa3oBaHue MPOCTHIX, MPOJOJLKEHHBIX, NEP(EKTHBIX BPEMEH IJIaroJbHbIX (GOpM U
ynotpebdaenue Gpopm crpaaarenabHoro 3ajnora.l.4. Bunospemennsie popmbl riarosios. Ob6pazoBanue
MIPOCTHIX, MPOJOHKEHHBIX, NEPPEKTHBIX U MEePPEKTHO-IPOJAOLKEHHBIX BpeMeH. BonpocuTenbHbie
MPEJIOKEHUS B pa3IMuHbIX BpeMeHaX. O0pa3oBaHKe OTpUIATENbHBIX (JOPM TIJlarosia B pa3IuyHbIX
BpeMeEHax.

1.4 Ilpuuactus. Ilpuyactus Hacrosimiero u npoueamero BpemeHu. llepdextHbie GopMmbl
npuydactus. Mecto npuyacTuii B peaaoKeHuu. AGCOIIOTHBIN PUYACTHBIA 000POT.
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1.5 Unadunutus. Dopmbl uHbuHUTHBA. [IpogomkeHHBIH M NEepPEKTHBIH UHPUHUTHB.
OyHkuMu MHQUHUTHBA B IpeaioxkeHuu. Odpa3zoBaHue U yrnoTpelieHne HHPUHUTUBHBIX 000POTOB
THUIIA «CIJIOKHOE MOJIEXKAILIEE» U «CII0KHOE JIOTIOJTHEHHEY.

1.6 Mopanbuble rnarosibl. CTpykTypa mnpemioxeHus. [IlpuHuumnbl cinoBooOpa3oBaHMsL.
Coxkpamenust (a60peBuarypsl). O6o3HaueHune nathl [IpaBuiia YTEHHS XHUMHUYECKUX DJIEMEHTOB,
0003HaueHH W (QOopMyT HEOPraHWYECKUX COCAMHEHUNW M YPaBHCHHH XHUMHUYECKUX PEaKIIUM.
[IpaBuna urenus enuuun usmepeHus. [lpaBuia uyreHuss HAUMEHOBAHUI OCHOBHBIX OPraHUYECKUX
COCIMHEHUH.

Paszpnen 2. Pa3BuTue HaBBIKOB YTEHUS TEMAaTUYECKUX TEKCTOB.

2.1 YteHue TEKCTOB IO TEMaM:

2.1.1. BBenenue B ClIeMAILHOCTD

2.1.2. .. Menneneen

2.1.3. PXTY um. JI.. Menaeneera

2.1.4. Hayka 1 Hay4Hble METO/bl, HAY4YHbIE CTaTbU

2.1.5. CoBpemeHHbIE MH)XEHEPHBIE TEXHOIOTHH

2.1.6. Xumudeckoe npeanpusTie

2.1.7. Xumunueckas naboparopus. TexHuka Oe3onmacHocTH B jabopaTopuu. M3mepenus B
XMUMHUYECKOH J1abopaTopuu

2.1.8. Xumus Oymaymiero.

2.1.9. buorexnosiorusa @apmManeBTUYECKHE TPOU3BOICTBA.

2.1.10. 3enenast xumusi. [Ipodaempl F3KOIOTHH.

2.2 Ilonsatue o Buaax yrenus. [IpocMoTpoBo€e uyTeHME HA IpUMEpPaxX TEKCTOB O xumuu, /.M.
Mengeneere, PXTY um, JI.11. Menaeneena.

AXTUBH3AIMS JIEKCUKU POYUTAHHBIX TEKCTOB.

2.3 MHzyuaromiee uTeHUE HAYYHBIX M HAYYHO-TIOMYJSPHBIX TEKCTOB II0 BBIOpAaHHOM
CHEIHaIbHOCTH Ha puMepe TekcToB: «Hayka u HaydHble METOAB», «XUMUYECKOE MPEANPUITHECY,
«CoBpeMeHHbIe MHKEHEPHbIE TEXHOJIOTUNY, «XuMuueckas jabopatopusi. TexHuka 0€30MacHOCTH B
naboparopun. M3mepeHus B XuMmudeckoil sabopatopum», «Xumus Oyaymero. CoBpeMEeHHbIE
TEHJCHIIMM pa3BUTUSA Hayku», «buorexnonorus. dapmManeBTUUYECKHE IMPOU3BOJCTBA», «3eeHas
xumust. [IpoOaembl F3K0JIOTUNY.

Jlexcuueckre 0COOEHHOCTH TEKCTOB HAYUHO-TEXHUUECKON HanpaBieHHOCTU. TepMUHOIOTUs
HayYHO-TEXHUUYECKOH JIUTEPATYphbl HA U3yYaEMOM SI3bIKE.

Paszpnen 3. IIpakTuka ycTHOM peun

3.1 IIpakTrka yCTHOM pedH 10 TeEMaM:

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

3.1.2. «Moi1 yruBepcureT»,

3.1.3. «YHUBEpPCUTETCKHI KaMITyC)

3.1.4. «At the bank»

3.1.5. «Applying for a job» u T.1.

3.2 MoHosoruueckas pedb Mo TeMe «o cebe m o Oynymei npodeccun». Jlekcumueckue
0COOEHHOCTH MOHOJIOTUYECKOH peyH.

3.3 PeueBoii 3TUKET MOBCEIHEBHOTO OOIICHUS (3HAKOMCTBO, IIPEJICTaBICHNUE, YCTAHOBJICHHE
U TojJepKaHWE KOHTaKTa, 3ampoc W cooOmieHne wuHOpMaluu, MOO0yXIAeHHE K JEHCTBHIO,
BBIPa)KEHUE MPOCHObI, COTTIACHS).

Oco0eHHOCTH TUAIOTUYECKOH peuH M0 MPOIIEHHBIM TEMaM.

Pa3nen 4. OcoGeHHOCTH S3bIKa CHEUATBHOCTH

['pamMaTuyeckue TPy JHOCTH SA3bIKA CIIEHUATbHOCTH:

4.1. I'pammaTHyU€CKUE U JIEKCUUECKUE TPYAHOCTH S3bIKA CHEIIMATbHOCTHU:

Pa3znuunble BapuaHThl NepeBojia NMpUYacTUi Ha pyccKui s3bIK. [IpuuacTHbie 000pPOTHI U
MIpUEMBI UX [IEPEBOJIAa HA PYCCKUI SI3BIK.

4.2. CocnararenpbHoe HakJoHeHHE. POpMBI COCIIaraTebHOTO HAKJIOHEHUS B H3y4aeMOM
s3pIKe. MoJ1abHbIE [1aroJibl ¥ UX UCHOJB30BAHUE B MIPEIOKEHUAX B COCIIAraTeIbHOM HaKJIOHEHUH.
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Turbl yCI0BHBIX MPEIIOKEHUN. BapraHThl mepeBoia NpeyioKEHUI B COCIIAraTeIbHOM HAKJIOHEHUH
1 YCJIOBHBIX NpeanioxkeHuid. Ilopsaok cioB B npeioxkeHnu. OMdaTndeckiue KOHCTPYKLHUU.

4.3. U3ydeHue npaBuj NepeBoia pa3inuHbIX GopM HHPUHUTHBA U HHOUHUTUBHBIX 000POTOB
Ha PYCCKHUH S3BIK.

4.4 N3zyuyaroiee yTeHUE TEKCTOB 10 TEMATHKE:

1) «JIaGopaTopus»

2) «/3mepenust B XUMUUECKOH 1a00paTopum.

Crunucruyeckue  OCOOGHHOCTH — CNELMAJIbHOW  HAYYHO-TEXHHUYECKOW  JIUTEpaTypBhl.
Opranu3zanus padoTsl co cieluaibHbIMU ciioBapsiMu. [loHsTHe 0 pedeprpoBaHiM U aHHOTUPOBAHUU
TEKCTOB 10 cnenuaibHocTh. [lonck HOBOM nHpOpManuy mpu paboTe ¢ TEKCTAMH U3 TEPHOIUUYECKUX
u3laHui U MoHorpaduil, MHCTPYKLUMH, NPOCHEKTOB U CIPABOYHOM JIUTEPATyphl IO
paccMaTpuBaeMOM TeMaTHKE.

4. O0beM yueOHOH TUCIUIUINHBI

Cemectp Cemectp
Bcero 7 2 3 1
Bt yueGHoii paGoTsI _ CGMZCTp ceMeACTp ceMeACTp ceMZCTp
3E KaJl 3E KaJl 3E KaJl 3E KaJl 3E KaJI.
. 4. . 4. . 4. . 4. q.
06
M TDYIOSMIOCTE 1 9.0 | 324,0 [ 2,0 | 72,0 | 2,0 | 72,0 | 2,0 | 72,0 | 3,0 | 1080
JUACIUILINHBI
KonTakTHas padora
— ayIuTOPHbIE 3,6 (1290 0,9 | 32,0 | 0,9 | 32,0 | 0,9 | 32,0 | 0,9 | 32,0
3aHATHSA:
IT
barceciie 3.6 |128,0] 09| 320 | 09 | 320 | 09 | 32,0 | 0,9 | 32,0
3anstus (I13)
CamoctosTentnas 4,4 1600 | 1,1 | 40,0 | 1,1 | 40,0 | 1,1 | 40,0 | 1,1 | 40,0
padora
KonrakrHas
CaMOCTOSITENbHAA 0,6 0,2 0,2 0,2
pabota
4,4 1,1 1,1 1,1 1,1
CamocrosiTensHOE
W3yYECHHUE Pa3/IeNIOB 159,4 39,8 39,8 39,8 40,0
JUACIUATIINHBI
Buabl koHTpOJIA:
Buo konmpona uz YII + + +
IK3aMeH 1,0 36,0 - - - - - - 1,0 | 36,0
Konrakthass paborta —
IIPOMEKYTOYHAS 0,4 - - - 0,4
aTTecTamus 1,0 - - - 1,0
IT
OJITOTOBKA K 35.6 i i i 35.6
IK3aMEHY
B
WL HTOTOBOTO 3auyer 3auer 3auer IK3aMeH
KOHTPOJIS:
Cemec C
Bun yuebnoit paboTsl Bcero P eveetp
I cemectp | 2 cemectp | 3 cemectp 4 cemecTp
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AcTp. A A A A
3g | P 3p | P 3p | P | 3 | 2P| 3 | ACP
q q . 4. q q
06
HOTIPYIOCMEOCTE | g | 943 | 2 | 540 | 2 | 54 | 2 | 54 | 3 | &1
JVCIIMTUTAHBI
KonTakTHas padora
0,8 0,8 0,8 0,8
— ayJIMTOPHbIE 3,6 | 96,75 | 24 ’ 24 ’ 24 ’ 24
9 9 9 9
3aHATHS:
[IpakTuueckue 0,8 0,8 0,8 0,8
96 24 24 24 24
sanstus (I13) 3,6 9 9 9 9
1,1 1,1 1,1 1,1
Camocrosmebmast | 4 11500 | ' | 300 | B 300 | B 300 | M| 30
padora 1 1 1 1
KonTakTHas
CaMOCTOSITENIbHAA 0,45 0,15 0,15 0,15
pabota 44 1,1 1,1 1,1 1,1
CaMoCTOsATENBHOE ' 119.5 1 1 1 1
M3y4YEHUE Pa3JeiIoB 5’ 29,85 29,85 29,85 30
JUCIATUTAHBI
Buabl koHTpOJIA:
Buo konmpona uz YII + + +
IK3aMeH 1,0 27,0 - - - - - - 1,0 | 27,0
Konrakthass pabora —
IIPOMEKYTOYHAS 0,3 - - - 0,3
aTTecTamus 1,0 - - - 1,0
IT
OJITOTOBKA K 26.7 i i i 26.7
JK3aMEHY
B
WL HTOTOBOTO 3auyer 3auyer 3auer IK3aMeH
KOHTPOJISA:
AHHOTaNusA padoyeil IPOrpaMmMbl AU CHHUIITTHHbI
«Duaocopus»
1. Hear aucuumaunabl «Punocodpus» — cHOpMHUPOBATH Y CTYACHTOB KOMIUJIEKCHOE

MpEeJICTaBJICHHUEe O poju U MecTe (uiaocopun B cUCTEME TyMAHUTAPHBIX, COLMAIBHBIX H
€CTECTBEHHbIX HayK, MO3HAKOMHUTbh HX C OCHOBaMH (PHIOCO(CKOro 3HaHMS, HEOOXOIUMBIMH IS
pELICHUs TEOPETUUECKUX U IIPAKTHUUECKUX 3a/1a4.

2. B pe3yabTaTe u3yyeHUs1 JUCHUILIMHBI 00yYaIOLIUICA J0JI/KEH:

Oénadamp crieqyrouuMU KOMIIETEHIUSAMU U UHAMKaTopaMu ux poctiwkenus: YK-5.4, VK-
5.8, YK-5.9, VK-5.14.

3HaTB: OCHOBHOE COJEpXaHHE TIJaBHBIX (QHIOCOPCKUX WIKOJ W  HaIpaBJICHUH,
MpPEe/ICTaBUTENEH ASTUX IIKOJ, CBSI3b U pasnuuue ux ¢uimocopckux wuuaed, cBA3b HCTOPUKO-
($bUIoCOPCKUX KOHIENIIUH C COBPEMEHHBIMHU MPOOJeMaMH WHIWBUIYAJbHOW M OOIIECTBEHHOM
KU3HU;

YMeTh: NOHUMATh U aHAJIM3UPOBATh MUPOBO33PEHUECKHE, COLIMAIbHBIE U MHAUBHUIYaIbHbIC
npoOeMbl COBPEMEHHOM MH3HU; TPaMOTHO BECTH JAMCKYCCHIO, aHaJIM3UPOBATH OCOOEHHOCTH
MEXKYJIbTYPHOTO B3aUMOJECHCTBHS, OOYCJIOBJIEHHBIE pa3IM4YUEM OSTUYECKHX, PEJIUTHO3HBIX H
LIEHHOCTHBIX CHCTEM, ONMpPAasiCh Ha HapaOOTaHHBIN B ucTopuu punocodun Marepuai; NPUMEHSIThH
MoJIyueHHbIe puitocodckre 3HaHUS K PEeLIeHUI0 PO (eCcCHOHAIbHBIX 3a1a4;
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Buaapers: npencraBieHusMH 0 Guiocopuu Kak Hayke U CUCTEME LIEHHOCTEH, €€ MecTe B
CUCTEeME€ TyMaHUTapHOIO 3HAHUS; OCHOBaMU (UIOCOPCKOTO MBIIUICHUS; KaTeropHalbHbIM
anmnapaToM H3ydyaeMoil IUCHMIUIMHBL, (UIOCOPCKHMMH METOJaMHU aHalMu3a pa3jIMuHBIX MPOoOsIeM,
HaBbIKaMU (QMIOCO(CKON KyabTYphl sl BBIPAOOTKHM CHCTEMHOIO, LEJIOCTHOIO B3IVIsAa Ha
NEUCTBUTENBHOCTh U MECTO XMMHUH U XMMHUECKON TEXHOJIOTUU B LIEJIOCTHOW KapTUHE MUPA.

3. Kpartkoe cogep:xaHue JUCUMILIHHbBI

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

Paspnen 1. OcHoBHBIE puitocodckme MKOBI.

AnTtnuHasa ¢uinocodus (nocokparuku, copuctsl, Cokpart, demokput, [Tnaron, Apucrorens,
AITUHUCTHYECKU-pUMCKas puniocodust). OCHOBHbBIE TPOOIIEMBI CPETHEBEKOBOH (DMI0CO(DUU U ATIOXH
Bospoxnenus. ®@uinocopus Hosoro Bpemenu (XVII — XVIII BB.) HUaeonorus Ilpocseuienus.
Hemenkas knaccuueckas ¢unocodus. Pycckas gpunocopus XIX — XX BB. OCHOBBI MapKCUCTCKOM
¢dunocoduu. OCHOBHBIC HAMPABIICHUSI COBPEMEHHOH (hUIT0COPHH.

Pa3nen 2. ®unocodckue KoHUeNnuU ObITUSI M TIO3HAHHUSA.

[IpoGnema ObiTust B uctopun ¢unocopuu. IloHATHS MaTepuaIbHOTO U UACATBHOTO.
OcHoBHbBIE (uIOCOPCKHUE HAMPABJICHHS: MATePHANTM3M H Hjaeanu3M. [IpuHIUN T1I100aIBHOTO
9BOJIIOLIMOHM3MA B COBPEMEHHOM HAYYHOU KapTHHE MUPA.

KoHuenuuu npoctpancTBa U BpeMEHU B UCTOPHUH (pustocoduu U HayKu.

[Ipoucxoxaenue co3Hanus. Ponb Tpyna B MpoUCXOXKIECHUH CO3HaHUs. Mneanuctudeckue u
MaTepUaTUCTHUECKUE KOHLenuuu co3Hanus. Coznanue u Mo3r. Co3HaTenbHOE U 0€CCO3HATENIbHOE.
Coznanue u s13pIK. CoO3HaHUE U CAMOCO3HAHUE.

KoHuenuuu rHoceoyoruu B UCTOPUH GUIIOCO(PUU: CEHCYalTu3M, pallMOHAIN3M, CKENTHIIU3M,
arHOCTHUIIM3M, KOHLIEIIIUS BPOXK/IEHHBIX UJeH, anpuopusM. JlnanekTrka No3HaHUs: YyBCTBEHHOE U
patoHanbHoe. OCHOBHbBIE TEOPUU UCTHUHBI.

Paspen 3. IlpoGJiembl yesioBeKka B (pHI0cOpPHUH.

YenoBek kak mpeamer ¢uiocodckoro aHanuza B ucropuu ¢unocoduu. [IpoucxoxneHue
YeJI0BEKa: IPUPOIHBIE U COLIMAIbHBIE YCIOBUS aHTPOIIOCOLMOTeHe3a. buosiornueckoe u couaibHOE
B yesioBeke. UHIMBUA, MHAUBUAYAIbHOCTD, TIUYHOCTD.

CMbICHT KM3HM U MpelHa3HaueHue uvenoBeka. JKu3Hb, cMepThb, Oeccmeptue. J[BuxeHue
HEHACWJIHs, €ro poJib B COBpeMeHHOM u3Hu. Llenu u nennoctu. CBo60/1a BOJIM U OTBETCTBEHHOCTD
au4yHocTH. HpaBcTBEHHBIE, PETUTHO3HbIE, SCTETUYECKNE IEHHOCTH.

Paznen 4. ®usiocodusi HCTOPUU U 001IECTBA

YenoBek B cuUCTEME COLMATIBHBIX CBsA3eH. JIMUHOCTH U Macchl, cBOOOIa U HEOOXOJUMOCTb.
®duocodust ucropuu: GopMaMOHHAA U [UBWIM3ALKOHHAS KOHLEMNIUN UCTOPUYECKOTO Pa3BUTHUSL
[Iporpeccucrckue M LUKIMYECKHE MOJAETH pa3BUTHs. [1100ambHBIE POOJIEMBI COBPEMEHHOCTH.
Konnenmus ycToWduBOTO pa3BUTHS U CIICHAPUH Oy TYIIIETO.

O6mectBo u ero crpykrypa. CommanbHasi, TOJUTHYECKAs U IyXOBHas chepbl oOImecTBa.
Konuenuuu rocynapcrsa B ucropuu puiiocodckoit Mpiciu. I'pakjaHckoe 0OIIECTBO U MPAaBOBOE
rocyziapcTBo.

Paznen 5. @unocodpckue npodiaeMbl XMMUU U XUMHYECKOH TeXHOJIOTHH

Hayuynoe u BHeHayuHoe 3HaHHe. CTpPyKTypa HayyHOTO 3HaHHUS, €r0 METOJbl U (HOPMBI.
HayuHble peBotoliK ¥ CMEHa TUIIOB pallMOHAIbHOCTH. Hayka B coBpeMeHHOM Mupe. DTHKa HayKu
1 OTBETCTBEHHOCTH YUEHOTO.

[IpoGnema cooTHOleHUS Haykd M TexHUKH. ColualibHble MOCIEACTBUS HAy4YHO-
TEXHUYECKOTO Iporpecca. ITUUECKUE U IKOJIOTUYECKUE UMIIEPAaTUBbI Pa3BUTHSI HAYKU U TEXHUKU.

MecTo XUMHM B CUCTEME €CTECTBEHHbIX HaykK. OCHOBHas mpoOsiemMa XMMHH KaK HayKu U
npousBoJicTBa. Llenu u 3a1aun xumudeckoi TexHosjoruu. Crnenudrka XuMHUKO-TEXHOJIOTHYECKOTO
3HAHUS: QYHAaMEHTAIbHOE U IPUKIIATHOE, SMIHUPUUECKOE U TEOPETHUECKOE.

4. O0beM yueOHOMH TUCHMILTUHBI
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Buapr yueOHOM paboThI 3E Axan. 4. Actp. Y.
OO0uiasi TpPy10eMKOCTh AUCHUIIMHBI 10 Y4eOHOMY 5 180 135
IUIAHY
Konraktnas padora (KP): 1,33 48,4 32,3
Jlexmmm (JIek) 0,89 32 24
[TpaxTuueckue 3anstus (113) 0,44 16 12
CamocrositesbHas padora (CP): 2,67 96 72
CaMOoCTOsATETbHOE U3YUCHUE PA3/ICTIOB AUCITUTUTMHBI 2,67 96 72
Bua konTpoJsn: JK3aMeH
JK3aMeH 1 36 27
KoHnTakTHas paboTa — mpoMeXyTo4yHas aTTecTalus 1 0,4 0,3
IToaroroBka K sK3amMeHy 35,6 26,7

AHHOTANUA padoyeil NPOrpaMMbl JUCUUILTHHBI
«Hcropus»

1 Heap aucuMmjinHbl — GOPMHUPOBAHHUE Yy CTYIAEHTOB IICJIOCTHOTO TMpEACTaBICHUS 00
HUCTOpUYECKOM mponuioM Poccuu, ee MmecTe BO BCEMUPHO-UCTOPHUECKOM MPOIIECcCe.

2 B pe3yabTaTte u3y4eHus JUCHUNIMHBI 00YYAIONIUICS 10JIKEH

Obnadams CIeyONMMA KOMIIETSHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

VK-5.1, YK-5.2, VK-5.3, YK-5.6, YK-5.7, YK-5.11, YK-5.12, VK-5.13.

3HaTh:

- OCHOBHBIE 3TaIbl U KIFOYEBBIE COOBITHSA UCTOpUU Poccum n mupa; 0COOCHHOCTH pa3BUTHUS

POCCHUICKOTO TOCYAapCTBa, BIAAIOIINXCS IeATENIeH OTeUeCTBEHHOW U BCEOOIIEH HCTOPHUH.

YMmeTh:

- COOTHOCHTH OOINME HWCTOPUYECKHE TMPOIECChl W OTIEIbHbIE (PAKThI; BBISBISATH

CYIIIECTBEHHBIE YE€PThl MCTOPHUYECKUX TPOIIECCOB, SIBICHUN W COOBITHIl; aHaJIU3HPOBATH

COLIMAJIbHO-3HAYUMBIE ITPOOIIEMBI;

- (OopMyIIUpOBATHh U APTYMEHTUPOBAHO OTCTAWBATH COOCTBEHHYIO MO3UIIHIO MO PA3TUIHBIM

npo0iemMaM UCTOPUU.

Baagern:

- TIPEJICTAaBJICHUSIMU 00 UCTOPUHU KaK HAyKe, €€ MECTE B CUCTEME T'YMaHUTAPHOTO 3HAHUS,

- TIPEJICTAaBJICHUSIMU 00 OCHOBHBIX 3Tarax B HCTOPUH YEJIOBEYECTBA U X XPOHOJIOTUH;

- KaTeropuagbHO-TIOHSITUIHBIM aIIapaToM U3y4aeMOU TUCIHUIUINHBL;

- HaBBIKaMH aHAJIM3a UCTOPUIECKUX HCTOUYHHUKOB.

3 Kparkoe coaepxxanue TUCUMIIIMHBI
Pa3nen 1. Uctopus kak Hayka. Oco0eHHOCTH CTaHOBJIEHUs rocyiapcTBeHHocTH B Poccun.

1.1. MHcropus B cucreMe COHUATbHO-TYMAHHUTAPHBIX HayK. OCHOBBI MeTOH0JIOTMH
ucropuyeckoi Hayku. Hayano rocynapcreesnocru. Kuesckas Pycs.

Mecto ucropuu B cucreme Hayk. [Ipeaqmer ucropudeckoit Hayku. Pose Teopuu B mo3HaHuM
npouutoro. CymHocTb, Gopmbl, GYHKIMH UCTOPUYECKOTO 3HaHUS. VICTOYHHMKM MO OTeuecTBEHHOM
ucropuu, ux kiaccudukauus. Mcropus Poccun — HeoTbemiemas yacTb BCEMUPHON UCTOPUU; O0I1Iee
1 0COOEHHOE B UCTOPHUECKOM PA3BUTHUH.

CnaBsiHCcKO€ OOIIECTBO B 3II0XY pacceleHusl. DTHOKYIbTYPHBIE U COLIMAIbHO-IIOJIUTHYECKHE
MPOIIECCHl CTAHOBJICHHUSI POCCHUICKON rocynapcTBeHHOCTH. OCHOBHBIEC COIMAILHO-DKOHOMHYECKHE
mporecchl U crnenuduka ¢GopmupoBanus ¢eonanbHbIX OTHOmEHWH Ha Pycu. OcobeHHocTH
conuanbHO-nonuTdeckoro passutuss Kuesckoit Pycu. Ilpunsarue xpucrunancrsa. @opmupoBaHue
MPaBOBOM CHUCTEMBI.
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1.2. Pycckue 3emuin B XII — nauasne XVI BB. O0pa3zoBanue Poccuiickoro rocyiapcraa

[Tpuunubl 060c00aeHMS 3eMeNb U KHsDKeCTB. COIMaIbHO-MIOJIUTHYECKAs CTPYKTYpa PYCCKUX
3eMellb MEepHo/JIa MOJIUTHYECKOH pa3ipoOieHHOCTH. DOpMUPOBAHUE PA3IMYHBIX COIIMOKYJIBTYPHBIX
MoJieNiel pa3BUTHS IPEBHEPYCCKOTO 00IIeCTBA U TOCYJapCTBa.

Momnroso-tarapckoe HamecTBue Ha Pycb. Dkcmancusa B 3amannyio u CeBepo-3anagHyro
Pycs. Benukoe kuspxkectBo JlutoBckoe u Pycckoe rocynapctBo. ColManbHO-HOJUTHYECKHE
U3MEHEHHUsSI B PYCCKHUX 3€MJISIX B IIEpUOJI MOHIOJIO-TaTapckoro rocmojactBa. Crenuduka
¢dopmupoBanust eauHoro Poccuiickoro rocynapctBa. Pa3Butue (eoganbHOrO 3eMIleBIIAICHMUS.
ConepuuuectBo KHskecTB Ceepo-Bocrounoit Pycu. Ilpuumnbl Bo3BbIIeHHS MOCKOBCKOIO
kHsDKecTBa. IlepBeie MockoBckue KHs3bsA. Jmutpuii  Jlonckoit. KymmkoBckass OutBa, €€
ucTopuyeckoe 3HaueHue. Poib nepkBu B 00bequHUTENRHOM Ipotiecce. Cepruit Pagonexckuil.

OcoOenHoctu moJsiutudeckoro ycrpoiictBa Poccuiickoro rocynapcra. Wean I
Bo3HuKHOBEHHE COCIIOBHOW CHCTEMBI opraHu3amuu oOmiectBa. MectHuuectBo. [Ipeamocbuiku
CKJIaJIBIBAaHUSI CaMOJEP/KaBHBIX 4YepT rocyaapcrBeHHor Biactu. Bacumumii III. Hcropuueckoe
3Ha4YeHHe 00pa3zoBaHus eaquHoro Poccuiickoro rocynapcraa.

1.3. Poccus B cepennne XVI — XVII BB.

WBan ['po3HBIA: OKUCK aNbTEPHATUBHBIX ITYTEW COLMAIBHO-IIOJIMTHYECKOTO pa3BUTHs PycH.
CkiaZipIBaHUE COCJIOBHO-IIPE/ICTAaBUTEIHHON MOHApXuu M €€ OCOOEHHOCTH IO CpPaBHEHHIO CO
ctpanamu 3anagHoit EBponbl. 3emckuii Cobop. N30pannas Pana. Peopmsr 50-x rogos X VI Beka u
ux 3HaueHue. Cynebnuk 1550r. Crornaseiii Cobop 1551r. Ilpucoenunenue k Poccun [loBoinkbs,
[Ipuypanes u 3anaguoit CuOupu. JIuBoHCKas BOMHA: LEMM M NPUYMHBI Heyjaad. ONnpuUyHHUHA:
IIPUYMHBI, CYIIHOCTb, MOCHENCTBUA. Xo3siictBeHHOe paszopenue 70-80rr. XVI B. Oramsl
3aKpernolieHus KpectbsiHcTBa. opmupoBaHue oGUIUAIbHON UAE0JIOTHH CaMOIEPKABHSL.

«CmyTHOE BpeMs»: ocnabjieHne TOCYIapCTBEHHBIX Hauaj, IOMBITKA BO3POXKICHHS
TPaJMLUOHHBIX («IOMOHIOJBCKHX») HOPM OTHOILIEHUIN MEXIy BJIacThio U oOmiecTBoM. [IpaBieHue
bopuca I'omynoBa. Jhxenmutpuit [. bospckuit nape Bacwmuit Ilyiickuit. Boccranme M.
bosnotnukoBa. Jhxkenmutpuii II. deHomeH camo3BaHCTBa. [loJbCKO-IIBENCKAsT HWHTEPBEHLMS.
CemubospiinHa, okkynanusi MockBel. Poias HapogHOTO OmosideHuss B 0CBOOOXKACHUH MOCKBBI U
n3rnanuy yyxesemuen. K. Munun u J1. [loxxapckuii. 3emckuii cobop 1613r. Bonapenue nunactuu
PomaHOBBIX.

Tepputopus u Hacenenue crpansl B XVII B. Bnusinue nocnenctsuit «CMyTHOTO BpeMEHN»
Ha 3KoHOMHuYeckoe pasButue Poccuu. Passutue ¢popm deomanpHOro 3emiieBnaeHuss U Xo3siicTBa.
Cobopuoe VYnoxenune 1649r.: ropummyeckoe OoQOpPMIICHHE KPETOCTHOTO MpaBa M COCIOBHBIX
¢yukuil. Poct oOniecTBeHHOTO pas3eneHus Tpyaa u ero crneuuanu3anus. Ilepbie MaHypakTypsl U
ux xapakrep. Hauano ¢popmupoBanus BcepoCcCUICKOTO phIHKA. SpMapku. Pa3Butue BHyTpeHHEH u
BHEIIHEW TOProBiu. YKperieHne KyrnedectBa. HoBoToproseiili ycrtaB. lleHTpanuszanusi BiIacTw,
Hayajo mepexona K adbcomotusMmy. lIpekpamenne nesarenbHOCTH 3eMCKHX coOopoB. M3meHenue
ponu bosipckoit lymel. LlepkoBs u rocynapctBo. LlepkoBHbI packodl. «byHTamHelil Bek». [IpuanHbl
MaccoBbIX HapoaHbix BbicTymieHuid B XVII B. Topoxackue Oynthl. Boccranme mnopg
npensoauTensctBoM C. Pasuna: mpuumHbl, 0COOEHHOCTH, 3HaY€HHE U mociencTBusa. Poccuiickast
MBICJIb U KyJbTYypa B npenasepun HoBoro BpemeHu.

Paspean 2. Poccuiickast umnepust B XVIII- nayauae XX B.

2.1. Poccuiickoe rocynaperso B XVIII Beke — Beke MOAepHU3ALMHU U IIPOCBEILICHUSA

XVIII Bek B eBponeicko U MUpoBOoM mcropun. Poccnst u EBporia: HOBbIE B3aUMOCBSA3U U
paznuuus. Ilerp 1: Goprba 3a mpeoOpasoBanue TpaaulMOHHOTO obOmecTBa B Poccun. OCHOBHBIE
HaIpaBJIEHUS «EBPOIEU3ALMN» CTPaHbl. DBOJIIOLMS COLUAIBHON CTPYKTYphl oOuiecTBa. BHemHss
nosnutuka [lerpa I, e€ cBsa3pb ¢ nmpeobpa3oBanusiMu BHYTpU crpanbl. Peopmel Ilerpa I kak nepsast
MOMBITKA MOJEPHU3ALIMU CTPaHbl, €€ 0coOOeHHOCTU. Pa3BUTHE MPOMBIIUIEHHOCTU. Y CHIIEHHUE POJIU
rocyznapcTBa B HapalllUBaHUU MPOU3BOAUTEIBHBIX CHJI cTpaHbl. KOHIENIMs MepKaHTUIU3MA U €€
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peannzauust B Poccun. Co3ganue perynaspHoid apmuu U (iaota. AIMUHUCTpaTUBHAs pedopma.
epxoBHas pedopma. Tabens o panrax. bopbba ¢ koHcepBaTUBHOU ommo3uiuein. OdopmieHue
abcoroT3Ma, OCHOBHBIE YEpPThl U UCTOpHUYecKoe 3HaueHue. [IpoBosrnamenne Poccun nmnepuei.
VYIpodeHne MeKlyHapOJHOTO aBTOPUTETA CTPAHBI.

JIBOpPLIOBBIE  IIEPEBOPOTHI, MX MPUYMHBI, COLMAIBHO-IIOJUTHYECKAs] CYHNIHOCTb U
nocnencteus. ®asoputusm. Pacmupenune npusuieruii f1popsHcTsa. JlanpHeias OropokpaTu3anus
rocanmnapara. BHemHss noymrrka Bo BTopoil uerseptu — cepeaune X VIII Beka.

Exkarepnna II: uCTOKM M CyHNIHOCTH Ayain3Ma BHYTPEHHEW MOJUTUKH. «IIpocBemieHHbIN
abcomoTuzMy. Cekymspu3alus HepKOBHBIX 3eMellb. YII0KeHHast komuccus. KpecTbsiHCKui Bompoc.
Haponnoe Boccranwe mnoja mnpeaogutensctBoM E.  IlyraueBa  (mpenamochuiku, —XapakTep,
0COOEHHOCTH, MECTO B UCTOPUH). YKpEIUIEHHE rocyJapcTBEHHOr0 anmnapara. ['yoepHckas pedopma.
CocnoBHas nonutuka Exatepuns! [I. HoBblil ropuauueckuil cratyc ABopsiHCTBA. BHelIHsAsA monuTrka
Poccun Bo BTOpo# nonosruue X VIII Beka. JlanpHelmee pacmnpenne rpannl Poccuiickol nMIiepun.

HapcTBoBanue IlaBna I. IlombiTka orpaHudeHUs ABOPSHCKOM BJIACTH CaMOJEp>KaBHBIMHU
CpEICTBAMU. YKECTOUEHUE NOJIUTHYECKOTO PEXUMA.

Pycckas kynbrypa XVIII Beka: OT NETPOBCKUX MHULIMATUB K «BEKY MTPOCBEIICHUS.

2.2. Poccus B XIX crosieTnu

[Tpomeimnennsiil mepeBopot B EBpornie u Poccuu: obmiee n ocodbennoe. Baxxneitmme ycnoBus
nepexona Poccun K UMHAYCTpUAIbHOMY OOILECTBY — pEIIEHHE KPECThHCKOrO BOIpoca H
OTpaHHYEHUE CaMOJIEP>KaBUS.

KpectpsHcknii Bonpoc: stansl pemeHus. llepBrie moacTyIbl K OTMEHE KPENOCTHOTO IIPaBa B
Hagaie XIX B. Yka3z 1803r. o «cBoOomubIX xjeOomamiiax», yka3d 1842r. o0 «oO0s3aHHBIX
kpecTtbsiHax». Pedopma I1. JI. Kucenesa. Perienne kpecThSHCKOrO BOIIpOCa B MEPUOJI MPABICHUS
Anexcannpa 1. [Ipeanoceuiku ¥ NpUYUHBI OTMEHBI KpernocTHOro npasa B Poccun. «Manudgecr» 19
deBpans 1861r. u «llomoxkeHus»: HMX CcoAepkKaHWE, 3HAYEHUE, BO3JICHCTBHE HA pa3BUTHE
nopedopmenHoit Poccun.

[TonbiTku  pedopMHUpOBaHHS CUCTEMBl TOCYJAPCTBEHHOrO  ympaBiieHUs. [IpoexTsl
nubepanbHbix peopm M. M. Cnepanckoro u H. H. HoBocunbiieBa npu Anekcannape 1. Usmenenue
noauTudeckoro kypca B Hagane 20-x rr. XIX B. Bayrpennssa nomnrtuka Hukonas [. Ykpennenue
camoJiep;kaBHOM BiacTH. [lanbHeias neHTpaau3aius, OropoKpaTH3alus rocyJapCTBEHHOIO CTPOSI
Poccun. Ycunenne penpecCuBHbIX Mep.

Pedopmbr 60-70-x rr. B o0jacTu MECTHOTO YIpaBJIEHUS, Cyla, apMHUH, Ne4aTu U Jp.
HcTtopuueckoe 3HaueHue npeodpazoBanuii 60-70-x rr. «Kourppepopmbi» Anexcanpa I1I.

OobmectBenHoe awkeHne B Poccun XIX Bexka. @opMupoBaHHe Tpex TEUEHUM:
KOHCEpBaTUBHO-OXPAHUTEIBHOTO, JINOEPATILHOTO U pauKaibHOro. KoHcepBaTUBHO-OXpaHUTEIBHOE
nanpasinenue. H. M. Kapamsun. C. II. [leBeipeB. M. II. Tlorommn. M. H. Karkor. K. IIL
[To6enonocues. Jl. U. Unoaaiickuii. C. C. YBapos. Teopus «odunnaabHON HAPOJHOCTH.

JIuGepanbnoe wnampasnenue. Wneitnoe wnacmegme I[1. S, YaamaeBa. 3amagHuku U
cnaBsHouiel. K. JI. Kasenun. b. U. Unuepun. A. U. Komenes. K. C. AkcakoB. CtaHoBieHHE
UJIC0JIOTUH pyccKoro Jmbepanu3ma. JInGepanbaas GropokpaTtus u €€ poib B pedopmax 60-70-x rr.
XIX B. 3emckoe aBmwkenue. OcOOEHHOCTH POCCUICKOTO JHOepatn3ma.

PanukanpHoe Hampasienue. Haganmo ocBoOomuTenbHOTO  JBIOKCHHS. JleKaOpHUCTEHI.
dopmupoBaHue uUACOJIOrUM jAekaOpuszMma. Opomronus ABwkeHus:: «Coro3 cnaceHus», «Coro3
onaronaeHcTBus», Ceseproe u IOxxuoe o61ecTBo. OCHOBHBIE IPOTpaMMHbIE TIOKYMEHTHI. BoccTanus
B [leTepOypre u Ha tore. [IpuuuHbl nopakeHus U 3HaAYEHUE BBICTYIUIEHUS JeKaOpucToB. [lonbITku
MPOJIOJDKUTH Tpaaunuio nekadpuctoB. Kpyxkku 20-30-x rogo XIX B. [IpeAnochuIkd U HCTOUHUKH
connanuzMa B Poccun. «Pycckuit commanusm» A. W. I'epuena u H. I'. YepuslmeBckoro.
[TerpameBupl. C. I'. HeuaeB u «newaeBmmHa». HapoganaectBo. M. A. bakynun. I1. JI. JlaBpos. I1.
H. TkaueB. IlonuTuyeckue MOKTPUHBI U PEBOJIIOLHOHHAS JESTENBHOCTh HApPOJHUYECKUX
opranm3aruii B 70-x — Hawane 80-x rr. XIX B. JluGepanbusie Hapomauuku  80-90-x romos..
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Cranosienue padouero apmwkeHus. Opopmuenue mapkcuctckoro teuenus. . B. [1nexanos. B. W.
VYnbsiHoB (Jlenun).

Buemnsis nonutuka Poccun B XIX B. Ilpuunnst OtedectBeHHOM BoiiHbI 1812r. 3HaueHue
nobeapl Poccuu B BoitHe mpotuB Hamoseona u ocBoboautensHoro noxoaa B EBpomny. Poccuiickoe
camojiepkaBue U «CsimeHHbli Coro3». Bocrounslil Bonpoc u ero pemenue B XIX Beke. Poccus u
Hapoabl CeBepHoro Kaskasa. Kpeimckas BoitHa, €€ mpuunHbl U niocienctsus. [lonmutuka Poccun Ha
HNansaem Boctoxke. [Iponaxa Amsicku. [Ipucoenunenne Cpenneit Azuu k Poccun.

Pycckas kynbrypa B XIX B. O011ue 10CTUXKEHUs: U IPOTUBOPEYHS.

2.3. Poccusi B Hayajse XX Beka (1900 — 1917rr.)

Tepputopus u Hacenenue Poccuu B Hauane XX Beka. CouuanbHasi CTPYKTYpa.

Oco00EHHOCTH COLMANTbHO-3KOHOMHYECKOTO pa3Butusi Poccum B Hauvane XX Beka.
OO6bekTUBHAs MOTPEOHOCTh HHAYCTPHATILHON MoAepHU3auu Poccun. Ycuiienue rocy1apcTBeHHOIO
perynupoBanus skoHoMukn. Pedopmer C. 0. Butte. Pycckas nepeBns B Hauane XX Beka.

CootHomienue noautuueckux cui B Poccum B Hawane XX Beka. Hapacranue kpusuca
camoziepkaBus. [lepas poccuiickas peBOJIIOLMSA: MPUYUHBI, XapaKTep, OCOOCHHOCTH, IABMXKYILHE
CHWIIbI, 3Tansbl, 3HaueHue. Manudect 17 oxtsa6ps 1905 r. O6pa3oBaHue MOJUTUYECKUX MAPTHUH, UX
reHe3uc, Kiaccudukanus, mporpaMmma, TakTiuka. ['ocyaapctBenHas gyma Hadana XX BeKa — [EepPBbIi
OMBIT POCCHMCKOro mapjameHTapus3Ma. TpeTbeutoHbckas mnosutudeckas cucrema (1907-1914):
BlacTh U oOmecTBo. CTOJNBINIMHCKAs arpapHas pedopma: SKOHOMHYECKas, COLUaIbHAs H
MOJINTUYECKAs CYIIHOCTb, UTOTH, OCIEACTBHUSL.

IlepBas mupoBas BoMHa M ydactne B Hed Poccuun. BimsiHue BOWHBI Ha COLMAIIBHO-
SKOHOMHYECKOE U NoJInTHYECKOoe pa3BuTthe Poccun. Kpusnc BnacTu B roJibl BOMHBI U €r0 UCTOKHU.
Brusinue Bo¥HBI Ha MPUOIMKEHHE 0OIIEHAIIMOHAILHOTO Kpu3uca. Poccusi HakaHyHE pEeBOJTIOIUH.

[To6ena deBpanbCKoil peBOJIIOLNUN U KOPEHHBIE U3MEHEHUS B MOJIMTUYECKOM HKU3HU CTPAHBIL.
Bpemennoe mnpasurensctBo u Ilerporpanckuit Coser. IlonuTnueckue napTud B yCIOBHSIX
nBoeBnacTusa. AnbTepHatuBbl pa3BuTHs Poccum mocne deppana. ConmanbHO-3KOHOMHYECKAs
MOJIMTUKA HOBOM BiacTu. Kpusucel Biiacti. KOpHUIIOBCKOE BBICTYIIJIEHHE U €I0 Pa3rpPOM.

Paszgea 3. Ot coBeTcKoro rocyaapcraa Kk coppemennoi Poccumn.
3.1. ®opmupoBaHue U CYIIIHOCTH cOBeTCKOro crposi (1917-1991rr.)

bonbiieBucrckast crparerusi: npuuuHbel nodensl. IloaroroBka m mobena OKTAOpHCKOTO
BoopyxkeHHOTO Bocctanus B Ilerporpaze. Il Bceepoccuiickuii che3n COBETOB M €ro peuieHus.
DKOHOMHMYECKAs U COLMaIbHAs MOJMTHUKA OoJblIeBHKOB. Hauano ¢opmupoBanus oaHONApTUHHON
nosnutudeckoil cucremsl. Pocnyck YupemurensHoro coOpanus. Koncturymus 1918r. Bpecrckuii
MUp.

I'paxknaHckas BOMHA: MPUYMHBI, ATAlbl, PacCTAaHOBKA CHJI, PE3yJibTaTbl U IMOCIIEICTBUS.
WnTtepBenuus: npuuyuHbl, (opmbl, Macmtad. Mpeonorus, noiauTHKa, NpPaKTUKa «BOEHHOTO
KOMMYHH3Ma.

[TonoxeHue cTpaHbl NOCIE OKOHYAHUS IPaKIaHCKOW BOMHBL. ColuanbHO-3KOHOMHYECKUN 1
MOJIMTUYECKUI Kpu3uChl B cTpaHe Ha pyoOexe 1920-1921rr. Ilepexon k HOBOM SKOHOMUYECKOM
nosnutuke. CylHOCTb, LIEIH, peau3anus, IpoTuBopeuns, cyap0a u 3nauenne HOIla. YTBepxxaeHue
OJHOTIAPTUHNHOMW MOJUTUYECKON CUCTEMBI.

Hanmonansno-rocynapctBennoe crpoutenbctBo B 20-e¢ rr. Jluckyccun o6 oOpazoBaHUHU
CCCP. I cve3n CoseroB CCCP, ero pemenus u mecto B uctopuu. Koncruryuus CCCP 1924r.

[Tomutnaeckass 6opbba B maptuu u rocynapctBe. [locnemnue paboter B. U. Jlemwna o
BHyTpeHHell u BHenHel noiautuke CoseTrckoro rocyaapctsa. Bosposimenne . B. Cranuna. boproa
c ommo3unueil mo BompocaM pa3BuTusi crpanbl. CBeprthiBanue HOIla, kypc Ha cTpoMUTENHCTBO
COLlMAIN3Ma B OJHOU CTpaHe.

CCCP B ronael mepBbix nsatwierok (koHey 20-x rr. — 30-e rr.). ®opcupoBaHHOE
counanuctuueckoe crtpoutenbctBo B CCCP. Hupyctpuanuzanus: MOPearoChUIKHA, HCTOYHUKU
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HAKOIUICHUs, METOJ,, TEeMIIbl, pe3yibTarbl. [loauTHKa CIJIOIHOW KOJUIEKTUBH3AIMU CEIbCKOTO
X03s1iiCTBa, €€ MPUUMHBL, JKOHOMUYECKHE U COLMANIbHBIE NociencTBUA. LleHa «00b1Ioro ckaukay.
dopmupoBaHue pexxuMa JnYHoU BiacTi CTajanHa 1 KOMaH/IHO-aIMUHUCTPATUBHOM CUCTEMBI
yhnpasieHusi rocyaapctBoM. CpaimiuBaHHe NapTUHHBIX M TOCYJApCTBEHHBIX  CTPYKTYD.
Howmenknarypa. Pons u mecto CoBeroB, mpocoro30B, CyIeOHBIX OpraHOB M MPOKYpaTypbl B
CO3/1aBAEMOM TOTAIMTAPHOM MOIUTHYECKOM cucTeMe. KaparenbHble opransl. MaccoBble penpeccum.

[Tpob6rema maccoBoii moaaepxku coBeTckoro peskuma B CCCP. YHudukanus oO1iecTBeHHON
KU3HU, «KYIbTypHas peBojirouus». boppba ¢ uHakombiciueM. CONPOTUBJICHHE CTAIUHU3MY U
MIPUYKHBI €ro nopaxkeHus. OTHOIIEHNE TOCy1apCTBa K PETUTUH.

Buemnsisa nomutuka CCCP B 20-30-e rr. [lepBble maru coBeTckoil numiomatun. ['enyssckas
koHpepennus. Mexaynapognoe mnpuszHanne CCCP. OGocTpeHue MOIUTHYECKON OOCTaHOBKH B
EBpone HakanyHe BTOpoil MupoBoil BoOWHBI. IlepBble BOeHHbIE KOHQIIUKTBL. MIOHXEHCKOE
COrJallieHue U ero BIMSHUE Ha MeXayHapoaHoe nojoxeHue. Heynaun neperosopos mexay CCCP,
Anrnuent, @panuueid o npeaoTBpaiieHud BOWHBL. COBETCKO-T€pMAHCKHM MakT O HEHaNaJeHUU:
MPUYKHBIL, TocieAcTBUs. COBpEMEHHBIE CIIOPHI 0 MEXKTyHapoiHOM Kpusuce 1939 — 1941 rr.

CCCP Bo BTOpOit mupoBoi u Bemmkoit OredyecTBeHHON BoOiHe. Pemaromuii BKIafg
Cosetckoro Coro3a B pazrpom ammsma. [Ipuunnst u nena nodeasl. Yuactue CCCP B BoliHE TPOTUB
SAnonuu. Mtoru n ypokn BTOpoil MUPOBOM BOMHBI.

N3MeHeHne COOTHOIIEHUS CUJI B MUPE MOCIE BTOPOM MUPOBOM BOWHBL. Hayano «xosoaHou
BoiHbBY. CCCP u CHIA. CCCP u ctpanbl Bocrounoit EBpomnbl. Co3znaHne «couuaiicTUYecKoro
Jarepsi».

Tpymnoctu mocneBoernHoro pasutus CCCP; BoccTaHOBIEHHME HApPOJHOTO XO3SMMCTBA U
nukBugamus atomHod moHomonuu  CIIA.  VYikecTtoueHHe TOJUTHYECKOTO pPEXHMa U
MJIE0JIOTMYECKOTO KOHTPOJIs. HOBBII BUTOK MacCOBBIX PEIIPECCUM.

[lepBoe mocnecranuHckoe necsatuwierue. Pedopmaropckue MOUCKM B COBETCKOM
pykoBojicTBe. IlonbITKM OOHOBIEHUS «TOCYJApPCTBEHHOIO COLMAIM3Ma». DKOHOMHYECKHE
pedopmbl, monbITKH 1epeBoia SkoHOMUKH CCCP Ha MHTEHCUBHBIN ITyTh pa3BUTHS B ycioBusx HTP.
XX cpe3n KIICC u ocyxnaenue kynbra nuuHoctd CranuHa. Peabunmuranus >KepTB penpeccuil u
nenopranuil. HomenknatypHas «imbepanuzanusi». «Otrenenb» B OyxoBHOW cdepe. [IpuumHbI
3aMeJIeHHs] TEMIIOB SKOHOMHMUYECKOTO U COLMAIbHOro pa3BuTus B Hauane 60-x rogos. XXII cbes3n
KIICC u xoHuenmus «mnepexo/ia oT Colraau3Ma K KOMMYHU3MY».

BHelHss MoiMTUKA B TOJIbI «OTTENEN»: HA4YaJlo repexoda OT KOHGPOHTAUH K pa3psIKe
MeXAyHapoaHOU HanpskeHHocTU. KapuOckuii kpusuc (1962 r.): nobesna moJIuTHUECKOTO peaau3Ma.

CMeHa BIacTH U NOJUTHYECKOro Kypca B 1964 r., sxoHOMH4eckue pedopmbl cepearnbl 60-x
roJioB, MPUYMHBI MX He3aBeplieHHOCTU. Briacte u oOmiectBo B 1964 — 1984 rr. Kpusuc
TOCIIOJICTBYIOLIEN NAe0JIOTUH. [[pUYrHbI OJINTUKY OrPAaHUYECHUN U 3aIIPETOB B KYJIBTYPHOU KU3HU
CCCP. [luccuaeHTCKOE JIBUYKEHHUE: TNPEINOCBUIKH, CYIIHOCTb, OCHOBHBIE JTallbl Pa3BUTHSL.
Hapacranue kpu3ucHbIX siBIEHUI B coBeTCKOM o01iectBe B 70-e — cepenune 80-X rooB.

Buemnss nmonutuka CCCP B koHme 60-x Haudane 80-x TT.: OT pa3psaku K 00OCTPEHHIO
MeXAyHapoaHOUW oOctaHoBkH. Pa3zpaboTka IIporpammsl Mupa u e€ peanusanus. BBoa coBeTckux
BOMCK B AQraHuCTaH U €ro MocjieICTBUS.

Kypc Ha pagukanbHOe 00HOBJICHHE COBETCKOTO 001IecTBa. «IlepecTpoiika»: CyIHOCTb, IEIH,
3aJlaud, OCHOBHBIE 3Tallbl, pe3yibTarbl. HOBBIE CTPYKTYpbl IOCYAapCTBEHHOMN BIACTH, MEpBbIE
che3npl HapoHbIX fnenyratoB CCCP, HOBBIE 00IIECTBEHHBIE ABMKCHHUS W MOJMTHYECCKUE TApPTHH,
npesugeHTckas Qgopma npasieHus. «HoBoe monuTHuUeckoe MBIIUIEHHWE» U U3MEHEHHE
reononutuyeckoro mojoxkenuss CCCP. I'KUII u kpax comumanuctudeckoro pedopmatopcTtBa B
CCCP. Pacnag CCCP, npekparmenue cymectBoBanusi KIICC. Obpazopanue CHI'.

3.2. CtaHoBJIeHUE HOBOM poccuiickoii rocyarapcrBeHHocTH (¢ 1991- no HacTosiee Bpemsi).
Bayrpennsis nonutuka Poccun. JInbepanbHas KOHIENIINUS POCCUMCKUX pedOopM: Mepexo.1 K

PBIHKY, GOpPMUPOBAHME I'PAXKIAHCKOTO O0IIecTBa U IpaBoBoro rocyaapcra. «lllokoBast Tepanus»

sKoHOMHUecKUX pedopMm B Havane 90-x romoB. Koncturynuonnsiii kpusuc B Poccun 1993 r. u
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nemoHTax cucteMbl Biactu CoetoB. Koncrurynus Poccuiickoit @enepannu 1993 r. [lonutnueckue
nmapTud W OOIIECTBeHHbIC NBWXKEHHS Poccunm Ha coBpeMeHHOM »JTame. MeXHaIMOHAIbHBIS
oTHomeHus. Yeduenckas BoitHa. Hayka, KynbTypa, 00pa3oBaHue B ppIHOYHBIX ycIoBUsIX. ColaibHast
1IEHa ¥ TepBbIe pe3ynbTaThl pedopm. [lonmuTrueckne mapTuu u oOecTBEHHbBIE ABIKEeHUS Poccun Ha
COBPEMEHHOM JTare.

Poccus B nHauane XXI Beka. CoBpemeHHbIe poOIeMbl yesnoBedecTBa U poiib Poccun B ux
pemienuu. PervonansHble U rioOanbHble uMHTEepechl Poccum.  CoumanbHO-3KOHOMUYECKOE
nosnoxxenne PO B nmepuoxa 2001-2019 rona. MupoBoii (puUHAHCOBBII U 3KOHOMUYECKHH KpU3HUC U
Poccus. Buemnsaa nosmrtuka Poccuiickonn @enepanuu B 1991 — 2019 rr. IlpuHiune! BHemHen
nonutuku. Poccus U crpanbl JanbHero 3apy6exbs. OtHomenusi co crpaHamu CHI. Poccus B
CUCTEME MUPOBOM IKOHOMHUKH U MEXYHAPOIHBIX CBSA3EH.

4 O0beM yueOHOI M CUUIIHHBI.

O0beM TUCUMIIIIMHBI
Bun yueOHo# padboThl . Axax | Actp.
4. 4.
O01mas TpyA10eMKOCTh JUCHMUIIJIMHbI 4 144 108
KonrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,3 48 36
B TOM 4HcJjie B (popMe NMPAKTHYeCKOil MOAT0TOBKH
(npu nanuuuu) ) ) )
Jlexinm 0,9 32 24
B TOM 4ucIie B popme NpaKTUUECKON NOATOTOBKHU (npu Haiuyuu) - - -
ITpaxTuueckue 3anstus (113) 0,4 16 12
B TOM 4ucIe B popme MpaKTU4UeCKON NOATOTOBKHU (npu Haiuyuu) - - -
CamocrosiTesibHasi paboTa 1,7 60 45
KonrakTHas camocrositenbHas padboTa
(AmmK uz VII ons 3au / 3au4 c oy.) 17
CamMocTosATenbHOE N3YUYCHHUE Pa3/IeTIOB TUCIUTIINHBI (U1u Opyeue ’ 60 45
8UObL CAMOCMOAMENILHOU pabomwl)
Bujx koHTpoJs:
JK3aMeH 1 36 27
KoHnTakTHas paboTa — mpoMeXyTo4yHas aTTecTalus 1 0,4 0,3
IToaroroBka K 3K3aMeHy. 35,6 26,7
Buja nToroBoro KOHTpoJIsi: JK3aMeH
AHHOTANUA padoyeil NPOrpaMMbl JUCUHUILTHHBI
«IIpaBoBeneHue»
1. Heab aMcUMNJIMHBI — OBJIAJICHHME OCHOBAaMH IIPaBOBBIX 3HAHUM; (OPMUPOBAHHE OCHOB

IIPAaBOBOM KYJIBTYPBI M IPABOMEPHOTO NOBEAEHUS I'PAKJAaHNHA CTPAHBI.
2. B pe3yabtare u3yuyeHUsi JUCHUIIMHBI 00YYAIOIIHIACS JT0JI/KEH:
Oﬁ.l'lallaTb CICOYIOIMUMHA KOMIICTCHIUAMU U MHAUKATOpaMU UX JOCTUIKCHUA:
YK-11.1; YK-11.2; YK-11.3; [1IK-6.1
3HaTh:
® OCHOBBl POCCHUHCKOW IIPAaBOBOM CHCTEMbI M POCCHUUMCKOTO 3aKOHOJATEIbCTBA, OCHOBBI
opranusalvi H q)YHKHI/IOHI/IPOBaHI/ISI Cy,)l€6HI>IX N HHBIX [IIPAaBOIIPUMCHUTCIIBHBIX U
IMPaBOOXPAHUTCIILHBIX OPraHOB;
® TIPaBOBBIC U HPABCTBEHHO-ITUYECKHE HOPMBI B cpepe MpodhecCnoHaTBHOM IeATeTbHOCTH;
® TIPaBOBBIC HOPMBI, PETYIUPYIOIINE OTHOIIIEHNE YEIOBEKA K YEJIOBEKY, 0OIIECTBY, OKPYKAIOIIEH
cpexne;
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mpaBa U 00s13aHHOCTHU TPAXKJAHUHA;

OCHOBBI TPYJIOBOT'O 3aKOHOIaTEIbCTBA;

OCHOBBI XO35HCTBEHHOTO MPaBa;

OCHOBHBI€ HAIIPABJICHHSI AHTUKOPPYIIIMOHHOW eATEIbHOCTH B PO
Ymersb:

WCIIOJIb30BaTh ATUYECKWE W TIPABOBBIE HOPMBI, PETYIHUPYIONIME OTHOIICHHE 4YEJIOBEKa K
YeJl0OBEKy, OOILECTBY, OKpYXalollel cpejae, MCIOJIb30BAaTh IpaBa U CBOOOJbI 4YEIOBEKa U

TpaKJIaHWHA MPU Pa3pab0TKe COMATBHBIX POEKTOB;

HCIIOJIB30BAaTh MW COCTABJIAAITb HOPMATHUBHBIC W IIPABOBBIC JOKYMCHTEI,

HapyILIECHHBIX MPaB;

OTHOCAIIHUECA K
HpO(bCCCHOHaHBHOﬁ ACATCIIBHOCTH, MPCAIIPUHUMATD HCO6XO}II/IMBI€ MCPbI K BOCCTAaHOBJICHHUIO

peasin30BbIBAThH IIPaBa U CBOOOIbI YEJIOBEKA U IPaKJaHNHA B Pa3IUYHbIX chepax

JKN3HCACATCIIBHOCTH.
Baanern:

HaBbIKaMH IMIPUMCHCHUSA 3aKOHOJATCIIBCTBA IPHU PCIICHHUU ITPAKTHYCCKUX 3a/1a4.

3. Kparkoe cogep:xaHue JUCHHUILTHHbI

N —

SN

1
2.
3.
4
5

I.
2.

Pazoen 1. Ocnosbl meopuu cocyoapcmea u npasa
OCHOBBI TEOpUU rocyaapcTBa
OCHOBBI T€OpUH TpaBa
Pazoen 2. Ompacau nybauunoeo npasa
OCHOBBI KOHCTHTYITHOHHOTO TIpaBa
OCHOBBI aJ]IMHHUCTPATHBHOTO TIpaBa
OCHOBBI yroJIOBHOTO IpaBa

Koppynuust kak conuanbHOe U IPaBOBOE SIBJICHUE B COBPEMEHHOM OOI1I€CTBE

OCHOBBI KOJOTHYECKOTO ImpaBsa

HopmaTtuBHOE mpaBoBoe perynupoBaHue 3amuThbl WHQopMmanuu. [IpaBoBbIE OCHOBBI 3aIIUTHI

roCyJlapCTBEHHOW TallHbI
Pazoen 3. Ompacau uacmnoeo npasa
I'paxxnanckoe mpaBo: OCHOBHBIE MOJIOKEHUS 00ILEN YacTu.

ABTOpCKOG 1 MaTCHTHOC IIPaBO U IIpaBOBasd 3alluTa pE3yjIbTaTOB I/IHTGJ’IJ’IGKTYZU'IBHOfI.

OCHOBBI XO3SIICTBEHHOT'O (MPEANPUHUMATENBCKOTO) IIpaBa.
OcHOBBI ceMeHOro MpaBa
OcCHOBBI TPYIOBOTO TpaBa

Pazoen 4. Ocobennocmu npasosozo pecyiuposanus npoghecCuoHaiIbHOU 0esimelbHOCMU 8
OMOENbHBIX OMPACHAX XUMUYLECKOU NPOMBILULEHHOCIU
OCHOBBI HallMOHAJILHOW 0€30MaCHOCTH, FOCYIapCTBEHHON MOJIUTUKU U

3aKOHOJATENIBCTBO B 00J1acTH 00ecreueHus AAepHON U paualliOHHONW OE301MaCHOCTH.
3. OcoGeHHOCTH MPaBOBOTO PETYIUPOBAHUA TPyla paOOTHUKOB XUMUYECKOM
npombinuieHHOcTH HopMaTuBHO-NIpaBoBasi 6a3a peryJupoBaHusl XUMHYECKOMH H

HeTexuMuyeckoi orpacau B Poccun

4. O0beM y4eOHOI JUCHUNITHHBI

O0BneM TUCHUILINHBI

Bua yueOHo# padoThl

3E Axkan. | Acrp.
4. 4.
O01mas Tpya10eMKOCTb JUCHHUIJIMHbI 2 72 54
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA 0,88 32 24
Jlexinm 0,44 16 12
[TpakTueckue 3anstus (113) 0,44 16 12
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CamocrosiTesibHasi pabora 1,12 40 30
KonTakTHas camocTosTenpHas padoTa 0.2 015
(AmmK uz VII ons 3au / 3au4 c oy.) 112 ’ ’
CamMocTosATenbHOE N3YUCHUE Pa3/IeIOB JUCIUTUINHBI (u1u Opyeue ’

. 398 | 2985
BUObL CAMOCOAMENLHOU pabomwl)
Bujx koHTpoJs: 3AYET

AHHOTaNUA padoyeil NPOrpaMMbl JUCUUILTHHBI
«MaTeMaTHKa»

1. lleas nucuunaIuHbl — GOPMUPOBAHUE Y CTYAEHTOB CUCTEMbI OCHOBHBIX MOHSTUMN, UCIIOJIb3YEMbIX
JUISI TIOCTPOEHMS BKHEUIIMX MAaTEMAaTHYECKUX MOJIEJIEH U MaTEMAaTHYECKUX METOI0B JUIs OIIUCAHUS
Pa3IMYHBIX XMMUKO-TEXHOJOTUYECKUX ITPOLECCOB.

2. B pe3yabTare u3y4eHHUs: M CHUILIMHBI 00yYAIOMIUICS T0JIKEH:
Oébnadamp cnenyOMMUA KOMIIETEHIUSMHI U UHAUKATOPaMU UX TOCTHIKEHUS:
OIIK-1.1; OTIK-1.9; OIIK-1.18.

3HaTh:!
- OCHOBBI JU(PEepEeHINaTbHOTO U UHTETPAJIbHOTO UCUUCIIEHUS, MU depeHIINaTbHbIX YPaBHEHHUI;
- MaTEMaTUYECKNE TEOPUH U METOIbI, JIEKAIINE B OCHOBE IIOCTPOCHUS MAaTEMAaTUIECKUX MOJEIIEH;
- OCHOBBI IIPUMEHEHUS MATEMATHYECKNX MOJIEJIEN U METOIOB.

Ymers:
- BBIOMpPATh MaTEMaTHYECKUE METO/Ibl, IPUTOIHbIE JUISl pEIIeHHs] KOHKPETHOM 3a/1auH;
- ACIIOJIB30BATh MATEMATUYECKHE TIOHITHUS, METOAbI U MOJEIIN JJIs1 OTIMCAHUS PA3JIMYHBIX IIPOLECCOB;
- BBISIBJIAATh MAaTEMATUUYECKHE 3aKOHOMEPHOCTH, JISKAIIME B OCHOBE KOHKPETHBIX IIPOLIECCOB;
- HCTI0JIb30BaTh OCHOBHBIE METO/Ibl CTATUCTUYECKOW 00paObOTKU JAHHBIX;
- IPUMEHATh MaTeMaTUYECKUE 3HAHUS Ha MEXJUCIUILINHAPHOM YPOBHE.

Bnaners:
- OCHOBaMHU (yHIaMEHTalbHBIX MaTeMaTHMYECKUX TEOpUH U HaBbIKAMU HCIIOJIb30BAHUS
MaTE€MaTHUYECKOro anmnapara;
- METOJaMH CTaTUCTHUECKON 00pabOTKH HHPOPMALIUH.

3. Kpartkoe cogep:xanue IUCHHUILTHHBI
1 CEMECTP

Beenenue.

[Ipenmer u metonpl MaremaTuku. OnucaHue OCHOBHBIX pa3fenoB Kypca. [IpaBwia u
TpeOOBaHuUs IPU U3YUYEHUHU Kypca.

Pa3nea 1. DiiemeHTHI airedpsbl.

UYucnoBele MHOXKECTBA, KoMILIeKcHbIe uncna. Onpenenurenu 11 u Il nmopsinkoB. BekTopsi:
OCHOBHBIE [TOHSTHSI, CKaJISIPHOE, BEKTOPHOE U CMEIIaHHOE [TPOU3BEIEHNS BEKTOPOB. AHATUTHYECKAs
reOMETpHs: NpsMas Ha IulockocTH, Kpusble II mopsaka. Marpunbl: nedcTBUS Hax MaTpHULAMU,
MpUBEACHUE K CTylleHYaToMy Buay U Buay ['aycca. Panr matpunel. O6patHas matpuna. Teopema
Kponekepa-Kanemnmu. Pemenune cucrem nuHeiHbIX anredpanmdeckux ypaBHeHHH. CoOCTBEHHbIE
yucia U BekTopbl. KBagpaTuunsie GopMBI.

Paszpnen 2. @yukuus onHoii nepemenHoii. Ilpenen pynkuun. HenpeposiBHOCTH pyHKUMHU

Oynkuus. Criocobsl 3amanus ¢ynkuuu. llpegen ¢ynkuum B Touke. OIHOCTOPOHHHE
npenensl. [Ipenenst Ha OeckoHeUHOCTH. beckoHeuHO Maiible U OeCKOHEUHO OoJibline QYHKIUU, UX
CBOMCTBAa W B3auMHas CBs3b. CBoMcTBa mpenenoB. [lepBolii U BTOPOM 3amMedaTesIbHBIC MPEICITb.
HenpeppiBHOCTh (yHKIIMM B TOYKe M Ha mpoMmexyrke. CBolicTBa (yHKIMI, HENpEphIBHBIX Ha
oTpe3kax. Touku pa3pbiBa QyHKIMH U UX KJIACCU(PUKALIUSL.

Paznea 3. InddepenunanbHoe ncyuciaeHue PyHKIMH OJHOI NepeMeHHOM.

[IpousBonHass GyHKUMH, €€ TeOMETpPUYECKU U MexaHuyeckud cmbica. [IpaBuiia
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mudpdepenurpoBanus. Tabmuua OCHOBHBIX Npou3BOAHBIX. Jlupdepenuuman dyHkuuu, ero
MIPUMEHEHUSI K IPUOIMKEHHBIM BblUKMCIIeHUAM. MHBapuaHTHOCTH (hopMbl niepBoro auddepeHunnana.
[IpousBonnas cnoxHoi ¢yHkuuu. JuddepenurpyemMocts (QYHKIUH: OINpeAeTIeHUE, TEOPEMBI O
cBs3U U HepeHIIMPYEMOCTH C HETPEPHIBHOCTHIO U C CYLIECTBOBAHUEM NMPOU3BOAHON. OCHOBHBIE
TeopeMbl auddepenuumanbHoro ucuuciaenus: Pomns, Jlarpamxa, Kowmmu. IlpaBuio Jlonmurans
(packpeiTie HeomnpezaeneHHocter). [Ipon3BogHbie BBICIIMX TMOPSAKOB. JIOKAIBHBIA 3KCTPEMyM
¢byukuun. HeoOxoaumele u focTaTouyHble yciaoBus skcTpemymMma. [IpaBuio uccnenoBanus GyHKIMu
Ha MOHOTOHHOCTH M 3KCTpeMyM. [Ipu3Haku BBITYKJIOCTH U BOTHYTOCTH (QyHKIMU. Touku neperuoa.
HeobOxonumoe u noctarouyHoe yciaoBHs nepernda. ACUMNTOTHI (YHKIMH, MUX BHJAbI U CIIOCOOBI
HaxoxeHnus. OOmmas cxema uccienoBanus GyHKIIUN, TOCTPOCHUE UX TPA(UKOB.

Paznen 4. UnTerpasnibHoe ucuucjiaeHne pyHKIUM OJHOI NepeMeHHOM.

[lepBooOpa3nas gpynkuus. HeonpeneneHnHslil nHTErpan u ero cBoiictaa. Tabiuia OCHOBHBIX
MHTErpajoB. MeToabl MHTErpPUPOBAHUS: HENOCPEACTBEHHOE HHTETPUpPOBAHHUE, MHTETPUPOBAHUE
MOJICTAaHOBKOM, MHTETpUpOBaHME N0 4YacTsIM. VIHTerpupoBaHHe paLHUOHAIBHBIX JIpoOeil.
WHuTerpupoBanre HEKOTOPBIX UPPALMOHATIBHBIX U TPUTOHOMETpUUeCcKUX QyHKIMH. OnpeneneHHblit
WHTETpaJl, €ro reoMeTpuieckuii cMpicii. CBoMCTBa omnpeaeneHHoro nurerpaina. @opmyna Hetorona-
Jleitonuna. Teopema o cpeHeM 3HAUEHUU. 3aMEHA MEePEMEHHONW U MHTErpUPOBAHUE IO YaCTAM B
onpe/ieiecHHOM uHTerpaie. lIpuioxkeHus onmpenesieHHOr0 MHTErpaja K BBIYHUCICHHUIO IJIOLIAeH
wiockux Quryp. IloHsiTHE HECOOCTBEHHBIX HWHTETPAJIOB: ONIPEICICHUS, CBOWCTBA, METOJbI
BBIYKCIICHUSI.

2 CEMECTP

Paznean S. {uddepenunanbHoe ucuncienne (PyHKIUH HECKOJIBKHX MepeMeHHbIX. )JIEMEHThI
TeOpPHH IOJISl.

OyHkuuM JByX U OoJjiee NEPEMEHHBIX: ONpeJeNieHue, 00JIacTh ompeseseHus, o0nacTb
M3MEHEHHUs], TeOMETpUYEcKasi MHTepIpeTanus, JuHuu ypoBHs. [Ipeaen pynkuuu B Touke. YacTHbIe
MpOM3BOJIHbIE (Ha mpumepe (YHKIUMU JABYX IepeMeHHbIX). [luddepeHunpyeMocts (QyHKUUU
HECKOJIbKUX mepeMeHHbIX. [loctarounsie ycnoBus nuddepenuupyemoctu. [lonHas npousBogHast.
[IpousBonnas cnoxHoW ¢Gyuxkuuu. IlomHsidi guddepenunan. VHBapuaHTHOCTh MOJHOTO
mubdepennnana. AHAIUTHYECKHN mNpu3HaK moiaHoro muddepennunana. HuddepenuupoBanue
GyHKIMM OAHOM M JABYX HEPEMEHHBIX, 33JaHHON HeABHO. YacTHble MPOWU3BOJIHBIE U IOJIHBIE
nuddepeHnransl BHICHIMX HOPSAAKOB. TeopeMa O paBEHCTBE CMEIIAHHBIX MPOM3BOAHBIX (IUIs
(GYHKIMM IBYX IEPEMEHHBIX). JIoKanbHbIe 3KCTpeMyMbl PYHKLIUH ABYX IEPEMEHHBIX: HEO0X0IMMOE
MU JOCTaTOYHOE YCIIOBHS IKCTPEMyMa. YCJIOBHBIM 3KCTpeMyM (MeToa MHOXuTenei Jlarpamxka).
Haubonp1iiee u HauMeHbl1ee 3HaYeHHe (PYHKIMH B 3aMKHYTOU 001actu. OCHOBHBIE IOHATHS TEOPUU
noJist. CkansgpHoe nosie. [loBepxHoctu u auHuM ypoBHs. [IponsBoaHas o HanpasiieHuto. ['paguent
CKaJISIPHOTO TOJIsl ¥ ero cBoicTBa. BekropHoe nose. AuBeprenius nois. Porop nons. Csizb MexIy
IPaJUeHTOM U IMPOU3BOJHOMN O HAIPABIICHUIO.

Paspnen 6. KpaTHble HHTErpaJsbl.

JIBOMHON WHTErpai: OIpEACIICHHE, TIE€OMETPUYECKHA CMBICI, CBOWCTBA. Bprumcienue
JBOMHOTO HWHTErpaja B JEKAPTOBOM M MNOJSIpHOM cuctemax koopauHat HMuterpan Ilyaccona.
TpoiiHOW HHTErpall: OINpEeNeNIeHHE, NeOMETPUYECKUI CMBICI, CBOWCTBA. BBIYMCIIEHHE TpPONHOIO
nHTerpaia. [IpunokeHns 1BOWHOTO U TPOWHOIO HHTETPAJIOB.

Pasnen 7. KpuBosinHeliHbIe M IOBEPXHOCTHBIE HHTErPAJIbI.

KpuBonuHelHbI HHTErpaj 1o KOOpAUHATAM: OIIpe/ieJIeH’e, CBOMCTBA, BrluKnciieHue. PaboTa
B cwioBoM none. @opmyna ['puna. KpuBonuHeilHple HHTErpasbl, HE 3aBHUCSIIIAE OT IIyTH
uHTerpupoBanus. lloreHnuanbHas ¢QyHKUMs, NOTeHUUanbHOe moje. [loHsTHe MOBEPXHOCTHOIO
unterpana. [loToxk BekTopa dYepe3 moBepxHOCThb. Teopema [aycca-Ocrtporpanckoro. dopmyna
Croxkca.

3 CEMECTP

Pasznea 8. InddepenunanbHbie ypaBHeHHsI IEPBOT0 MOPSIAKA.

HuddepeHunanbible ypaBHEHUS: MOPSIOK, pEUIEHHE, TeopeMa CYIIECTBOBaHUS U
€IMHCTBEHHOCTH peweHus. 3anada Komm. VYpaBHeHUs ¢ pa3IesiolIMMUCS HEpPEMEHHBIMHU.
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Onnoponnsie mauddepeHuanbabie  ypaBHeHus. JluHeiHbie auddepeHuaibuble  YpaBHCHHS
[IEPBOTO MOPsIIKA. YpaBHEHUS B MOIHBIX JUddepeHnnanax. UHTerpupyrommil MHOKHUTEb.

Paznen 9. InddepenunanbHbie ypaBHeHHs] BTOPOIO U 7-T'0 MOPSAKA.

JuddepeHunanbible YpaBHEHHs] BTOPOTO MOPSJIKA, TOMYCKAIOIIME MMOHWKEHHE MOpsIKa.
Jlunetinple muddepeHnnanbHple ypaBHEHUs BTOporo mnopsiaka. CpoiicTBa perneHuil. JluHeitHas
He3zaBUcUMOCTh (yHkiuil. Onpenenurens Bponckoro. CTpykTypa 00IIEero peuieHus JUHEHHOTo
muddepeHnranbHble  ypaBHEHUsT BTOporo mnopsjaka. @DyHIamMeHTalbHas cHUCTEMa pPELIeHH.
Jluneitnple ogHOponHbIEe U epeHlnaIbHble ypaBHEHUS BTOPOrO IMOPSIKA C TMOCTOSIHHBIMU
kod(dumentamu: moctpoeHue oodmiero pemeHus. Meron Dinepa. JluneliHbie HEOAHOPOIHBIC
nuddepeHnraibHble ypaBHEHUSI BTOPOro MOPsiIKAa € MOCTOSHHBIMU Kodpduiuentamu. Obiiee u
YacTHOE pEIlEeHUs HEOJHOPOJHBIX ypaBHeHHH. JIuHeliHble nuddepeHanbable ypaBHEHUS 1-TO
MOPSIJIKA: CBOMCTBA pEUICHUH, TEOpEeMbl O CTPYKType OOILEro pemieHus, METoJ BapHaluu
MOCTOSAHHBIX. JIuHelHble nuddepeHnanbHble ypaBHEHUS #-TO TMOPSIKA C IOCTOSHHBIMH
ko3¢ duLmeHTaMu. AJTOPUTM [TOCTPOESHHSI OOILEro peleHusl.

Pa3nen 10. Cucremsl audpepeHunaNbHbIX YPABHEHU.

Cucrempl nuddepeHuraibHblX YpaBHEHUN NEpBOro MHOpsAKa: OOIIME MOHSTHUS, Teopema
CYLIECTBOBaHUS U €IMHCTBEHHOCTU o01ero pemenus. CucreMsl JIMHEHHBIX TUdepeHINaTbHBIX
YpaBHEHUH TMEpPBOTO MOPSIKA: HUHTETPUPOBAHUE METOJIOM HCKIoYeHHs. CucTeMbl JIMHEHHBIX
g depeHnrnaIbHbIX YPaBHEHUM IMEPBOTO MOPSJIKA: CBOICTBA pEIIEHUN, TEOPEMBI O CTPYKTYpE
oOuiero pemeHus, METOJl BapualMM TOCTOSHHbIX. CHCTEMBbl JHMHEHHBIX OJHOPOJHBIX U
HEOJTHOPOAHBIX MU (PepeHIINATbHBIX YPABHEHUN C TOCTOSHHBIMH KOA(PGUIIMEHTAMHU. DJIEMEHTHI
TEOPUH YCTONUYUBOCTU. METO bl YUCIEHHOTO pelieHus AU pepeHInaibHbIX YPaBHEHHUH.

Paszpen 11. UnciioBble 1 QYHKIHMOHAIbHBIE PSA/bI.

UYucnoBele psijibl: OCHOBHBIE TIOHATHUS, CBOWCTBA CXOSIIUXCS PSI0B, HEOOXOAUMBIN MPU3HAK
cxomumoctu. [apmonmyeckuit  psn.  Paner  dupuxie. [lpusHaku cpaBHEHUS PSIOB  C
MOJIOKUTENbHBIMU ulieHamH. [lpusnak [lamamOepa. MHTerpaibHblil M paguKalbHbIA NPU3HAKU
Kommu. 3nakodepemyrommecss psiapl: npus3Hak JleiOHuia. 3HAKOMEPEMEHHBIE PSIbl: TOHSITHS
a0COJIIOTHON M YCIIOBHOM CXOJUMOCTH, TPU3HAK a0COTIOTHON CXOJIMMOCTH, CBOMCTBA a0COTIOTHO U
YCIIOBHO CXOJSAIIUXCS PAIOB.

OyHKIMOHAIBHBIE PSIIbl: OCHOBHBIE MOHATHS, 00JacTh cXOoAUMOCTH. CTeneHHbIE PSabL:
paauyc, WHTEpBaj, obOiacTth cxomuMocTd. CBOWCTBAa CTeMEHHBIX psafoB. Psaer Teimopa u
MaksopeHa: cBOWCTBa, YCIIOBUE CXOJAUMOCTH psla K UCXOJHON (PYHKIIMH, OCHOBHBIE PA3JI0KEHHUS.
Paznoxxenne dynkumu B psim MakiiopeHa ¢ MOMOIIBIO OCHOBHBIX pa3yioKeHUi. [ TaBHOE 3HaueHue
¢byHkuy. DkBUBaJIeHTHBIE pyHKIMU. [Ipumenenue panos Teinopa u MaknopeHa Jiist BBIYUCIEHUS
IIPEACIIOB.

4 CEMECTP

Paznen 12. Teopusi BeposiTHocTeil. Ciydaiinble BeJIHYHHbI HW HMX 3aKOHBI
pacnpenejaeHus.

[Ipeamer Teopum BepositHocTeil. CiydaitHbie cOOBITHS. [IpOTHBOIMONOXKHBIE COOBITHS.
HezaBucumpie cobbitusi. OTHOCHUTENBHAS YacToTa. Kilaccuyeckoe M reoMeTpruiecKoe OnpeeieHIe
BEPOSITHOCTH. OJIEMEHTapHas TeOpusi BEPOSATHOCTEH. MeToabl BBIUMCICHHUS BEPOSITHOCTEN.
[IpoctpancTBo snemeHTapHbBIX coObITUl. Kiaccuueckoe omnpeneneHue BeposTHOCTH. AnreOpa
COOBITHI: TEOpPEMbl O BEPOATHOCTH CYMMbl COOBITHI, MPOTHUBOIOJIOKHBIX COOBITHH, CyMMa
BEPOSITHOCTE HECOBMECTHBIX COOBITUH, OOpa3ylolUX MOJHYI TIpynmy. AKCHOMaTHYECKOe
onpezeneHue BepoaTHOCTH. CTaTUCTUYECKOE ONpeeieHUE BEPOSATHOCTU. Y CIOBHAsA BEPOSITHOCTb.
TeopeMbl O BEpOSTHOCTU MPOU3BEIACHHSI 3aBUCHUMBIX W HE3aBUCUMBIX coObITUd. [lomHas
BepoATHOCTh. [IoBTOpHBIE NcnbITanus. @opmyna beprymn. JIokanpHas U MHTETpagbHas TEOPEMBI
Myagpa-Jlamiaca. @opmyna Ilyaccona.

[TonsiTHe cinydaiiHol BeMWYUHBI. JIMUCKpETHBIE U HEPEPBIBHBIE ClTydailHble BEIMUMHBI. 3aKOH
pacnpezeneHus ciydaiiHoi BennuuHbl. DyHKIUS pacnpeieneHus, ee CBOWCTBa, rpaguk. [noTHOCTS
pacnpesiesieHus: HEeNpephIBHONW CiIydyallHOM BeIMYMHBI (IUIOTHOCTh BeposATHocTH). Dopmyna s
BEPOSATHOCTH NONAJAHNS HENPEPHIBHOM CIIy4allHOW BEJIMYMHBI B JAHHBIA WHTEPBAJ, BBIPAKECHHBIN
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yepes IJI0THOCTh BEPOATHOCTH, TEOMETPUUECKHI cMbICI popMyIibl. bBuHOMHaNbHOE pacnpeeneHue,
pacnpenenenue IlyaccoHa, paBHOMEpHOE paclpeaeieHre, HOpMajbHOE paclpe/esieHue,
SKCIOHEHIMAJILHOE pacpeesieHuE.

Paszpen 13. MaremaTu4eckasi CTAaTUCTHKA.

[Ipenmer maTemaTtnueckoi cratucTukd. OCHOBHBIE 3a7jaud MaTEeMaTHYECKON CTATHCTUKH.
Boei6opounsiif Meron. Cratuctuueckoe omnucanue. Bpibopku. ['mcrorpamMmma M MOJMIoH 4acToT.
Cratuctuueckas (amnupudeckas) GyHKUus pacupenesneHus. BeiOOpodyHble XapaKTEepUCTHKU U UX
pacnpenenenus. CoctosarenbHble, 3Q()EeKTUBHBIE CMELIEHHBIE U HECMEIICHHbIE OLIEHKU TapaMeTpoB.
CraTucTrueckoe cpeiHee, CTaTUCTUYECKas AUCIIEPCHS U CTATUCTUYECKOE CpelHee KBaIpaTUYHOE
KaK TOYEYHbIE OIIEHKM HEU3BECTHBIX: MAaTEMaTHYECKOrO OXKMJAHUS, JUCIIEPCUH, CPEIHETO
KBaJIpaTUYHOTO  OTKJIOHEHUsA. JloBepuTenbHblE HHTEpPBaJIbl W  HUHTEPBAJbHBIE  OLICHKH.
JloBepuTenbHbIE OLEHKH HEU3BECTHOM BEPOSTHOCTH IO OOJIbIIMM BblOOpKaMm. [loBepurenbHast
OLICHKAa MAaTEeMaTHYeCKOro OKMIaHWs IpPU HEW3BECTHOM aucnepcuu. JloBepUTenbHAas OLEHKa
CpPEIHEro KBaJIpaTUYHOTO OTKJIOHEHHUS. TouHble BbIOOpOYHBIE pactpenenenus: CrbrogeHTta (t-
pacnpenenenue), @Dumepa-Cuenexkopa (F-pacmpenenenue), Ilupcona ()y*-pacmpeneneHue).
[IpoBepka cTaTUCTUYECKUX TUIIOTE3. MaTeMaTH4ecKue METO bl TPOBEPKU CTATUCTUUECKUX TUIIOTES.
DeMEeHTBl TEOPHH KOPPEISLUU.

4. O0beM y4eOHOH AUCIHUNIHHBI.

Cemectp

Bua yueonoii Bcero 1 2 3 4
padoThl 3E AKkaj. 3F AKaj. 3E AKaj. 3E AKkaj. 3E AKaj.

q, q, q, q, q,

Oo0mas 5 180
TPYAOEMKOCTh 19 684 5 180 4 144 5 180
AU CHUILIMHBI

KoHnTakTHast
padora —
ayAuTOPHbIE
3aHATHSA:

8 288 2,66 96 1,78 64 1,78 64 1,78 64

Jlexuuu 4 144 1,33 48 0,89 32 0,89 32 0,89 32

Hpakriieckne 4 | 144 | 133 48 |08 | 32 |ogo| 32 | %8| 32
3anstug (113)

CamocrosiTeIbHAsA 8 288 2,34 84 1,22 44 2,22 30 2,22 80
pabdora

KonraktHas
CaMOCTOSITeIbHAS 0,4 0,4 0 0 0

pabota 8 2,34 1,22 2,22 2,22
CamocrosarensHoe

H3y4YEHHUE pa3IeiioB 287,6 83,6 44 80 80
JUCLUIIJIMHBI

Buj xoHTpoOJIs —
3aueT ¢ OLEHKOMH

Br konrposs - 3 | 108 1 36 1 36 1 36
JK3aMeH

KonTaktHast pabora
—  IPOMEXKYTOYHasd 1,2 0,4 0,4 0,4
aTTecTalus 3 1 1 1

IToaroroska K 106.8 35.6 35.6 35,6
JK3aMEHY.

Buxg utTorosoro 3auer ¢ IK3aMeH IK3aMeH IK3aMeH
KOHTPOJIS: OLIEHK O

Bua yueonoii Cemectp
padoThI Bceero 1 | 2 | 3 | 4
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Actp. Actp. 3E | Acrtp. 3E | Actp. 3E Actp.

3E 3E

Oomas 5 135
TPYAOEMKOCTh 19 513 5 135 4 108 5 135
AU CHUILIMHBI

KonTakTHast
padora —
ayAuTOPHbIE
3aHATHSA:

8 216 2,66 72 1,78 48 1,78 48 1,78 48

Jlexuuu 4 108 1,33 36 0,89 24 0,89 24 0,89 24

HpaxTicckue 4 108 | 133 ] 36 |08 | 24 |ogo| 24 | O8] 2
3anstug (I113)

CamMocTosiTeIbHAsA 8 216 2,34 63 1,22 33 2,22 60 2,22 60
pabdora

KonraktHas
CaMOCTOSITeIbHAS 0,3 0.3 0 0 0

pabota 8 2,34 1,22 2,22 2,22
CamocrosarensHoe

M3ydeHue pa3/elioB 215,7 62,7 33 60 60
JUCLUIIJIMHBI

Buj xoHTpOJIS —
3aueT ¢ OLEHKOMH

Bua xouTpoJis — 27
IK3aMeH

KonTaktHast pabora
—  TIPOMEXYTOYHas 0,9 0,3 0,3
aTTecTalMs 3 1 1

0,3

26,7

IToaroroska K 80,1 26,7 26,7
JK3aMEHY.

Buxg utTorosoro 3auer ¢ IK3aMeH IK3aMeH IK3aMeH
KOHTPOJIS: OLIEHK O

AHHOTANUA padoyeil NPOrpaMMbl JUCUUILTHHBI
«Du3uKa»

1. Heab IUCHUMIMHBI — MPUOOPETEHHE 00YJIAIOIUMHICS 3HAHUM 110 OCHOBHBIM pazjienam (HU3uKu
Y YMEHUIO PUMEHSTH UX B IPYTUX €CTECTBEHHOHAYYHBIX JUCITUTIIINHAX.

2. B pesyabTare u3y4eHHUs JUCHUIIMHBI 00y4aIOLIUIiCH NOJKEeH:

Oébnadamp cnenyOMMU KOMIIETEHIUSMHI U UHAUKATOPaMU UX JTOCTHIKEHUS:

OIIK-1.3; OIIK-1.11; OIIK-1.20

3namo:

- (usmyeckre OCHOBBI MEXaHUKH, (PU3MKU KOJeOaHMM U BOJIH, AJIEKTPUYECTBA U MarHeTusma,
AJIEKTPOAUHAMUKH, CTaTHUCTUYECKOM (U3UKM W TEPMOJMHAMHUKH, KBAHTOBOM (PHU3UKU; CMBICIH
(byH1aMeHTaIbHbBIX (PU3HUECKUX 3aKOHOB, IPUHIUIIOB U MOCTYJIaTOB; X (POPMYJIMPOBKU U IPAHHULIBI
MIPUMEHUMOCTH; CBSA3b LIMPOKOIO Kpyra (pU3NUecKUX SBJICHUHN ¢ GyHIAMEHTaIbHBIMU PUHIUIIAMHI
U 3aKOHaMHU (DU3MKU; OCHOBHBIE METOJbl PEIICHUs 3aJad IO OMNUCAHUI0 (U3UYECKUX SIBICHUII;
METO/1bl 00pabOTKH pe3ysibTaTOB GU3NUYECKOTO SKCIIEPUMEHTA.

Ymemo:

- IPUMEHSATh TEOPETUUECKHE 3HAHUS U SKCIIEPUMEHTAJIbHBIE METO/IbI UCCIIEI0BAHUS IIPU PELICHUU
npodeccroHaIbHBIX 3a7a4; MPOBOJAUTH PAacU€Thl, OCYILIECTBIATh aHAJIU3 U HA OCHOBE ATOT'O JeJaTh
000OCHOBAaHHbIE BBIBOJIbl; AHAIM3UPOBATh PE3YNbTAThl HAOMIOACHUH U OKCIEPUMEHTOB C
IIPUMEHEHHEM OCHOBHBIX 3aKOHOB W NPUHUUIOB (PU3UKU; ONPEAETATh XapakTrep (PU3NYECKUX
IIPOLIECCOB M0 KOMILIEKCY AKCIEPUMEHTaIbHON MHGOpMaluy Mpu MOMOLIU Irpa@HUKoB, TaOIUL U
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YpaBHEHUI; IPEACTABIATh 00pad0TaHHYIO SKCIEPUMEHTAIbHYIO U TEOPETUYECKYIO MH(POPMALIUIO B
YCTHOH M NMHUCbMEHHOH (opMe, B TOM UYHCIE C HCIOJIb30BAHHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOTUH.

Bnaoemos:

- HaBbIKAMU PAOOTHI C HIMPOKUM KPYroM (U3MYECKUX MPUOOPOB U 00O0pYIOBaHMS; HABBIKAMU
000CHOBaHHUSI CBOUX CYXIEHHUI U BbIOOpa METOA UCCIIEI0OBAHUSI.

3. Kpartkoe cogep:xanue IUCHHUILTAHBI

Paszoen 1. Ocnosvl mexanuxu.

Kunematuka Touku. Mexanndeckoe npmwkenue. Tpaekropus. [1yts nmepemenienue. CKOpoCcTh
u yckopeHue. OTHOCUTENBHOCTh JBMKEHUSA. THNbl JBMKEHUS B KuHeMaTHKe. PaBHOmepHoe U
paBHonepeMeHHoe JBuxkeHue. ['paduyeckoe npeacraBiaenue apuxenue. CBoOOAHOE MajeHUE Tell.
PaBHOMepHOE JBMKEHHE 10 OKpYKHOCTH. OcHoBbl nuHamuku. llepBoiii 3akoH HeroToHa.
WNuepunaneupie cucreMsl oTcuera. [Ipunnun otHocutenbHocTu [Manmunes. Macca. Cuia. Bropoit
3akoH HploToHa. YcinoBus paBHOBecHs Tell. 3aKOHBI COXpaHEHUs B MexaHuke. imnysbce Tena. 3akoH
COXpaHeHHUs uMMynbca. Mexanuueckass pabora. MomHocTb. MexaHuueckas dHeprus Tena. 3aKoH
COXPaHEHHUs YHEPIUU B MeXaHUKe. MexaHnueckue KojaeOaHus U BOJIHbL. ['apMoHuUeckue koeOaHusl.
Maremarnueckuii MasTHUK. [IpyxnHHBIA MasTHHK. lIpeBpamienue sHepruv npu rapMOHUYECKHUX
kojebanusx. PacpocTpaneHre MEXaHUYECKUX BOJIH B YIPYTHX Cpellax.

Pazoen 2. Ocnoswt monexynsapuou ghuzuxu.

OcHOBHbIE TIOJIO’KEHUSI MOJIEKYJISIPHO-KUHETHYECKON Teopuu. AToMHas runore3a. Macca u
pasmep wmoJekyn. Yucno ABoraapo. Mpeanbnsiii ra3. OCHOBHOE YpaBHEHHE MOJICKYJISPHO-
KMHETUYECKON Teopuu. AOCOIIOTHAs TeMIlepaTypHas IIKana. YpaBHEHHE COCTOSIHUS UIEabHOTO
rasa. M3oTepMudeckuii, M30XOpHBINH U N300apHbIN nporiecchl. CMech uaealbHbIX Ta30B. [lonarue o
¢da3oBbIX nepexonax. BzauMHuble nmpeBpaiieHus KUAKOCTeH U razoB. McnapeHue m KOHJAEHcAlMsl.
Haceimennplii u HeHachleHHbIN napbl. Kunenue xuakoctu. BiaaxHocTs Bo3ayXxa.

Pazoen 3. Ocnosbt mepmoounamuxu.

Ileppoe Hawano TepmoanHamukd. BHyTtpeHHsss osHeprus. KosmuecTBo — TEmioTsl.
Tennoemkocts BemectBa. Pabora B Tepmoaunamuke. [lepBoe Hawanmo tepmonuHamuku. M ero
IIPUMEHEHHE K Pa3IM4HbIM IpoleccaM. AnaualdaTHbIN npouecc. Bropoe Hayano TepMOAMHAMMKH.
Heobpatumocts npoueccos B mnpupoje. Ilonstue o Bropom Haudajne TepMoauHaMuku. [IpuHumn
nenrcTBus TermaoBeIX asurareneii. KII/ tennoBeix aurareneid. MaeanpHas TenaoBas MallvuHa.

Paszoen 4. Quzuueckue ocHo8bl MEXAHUKU.

[Ipeamer kunematuku. Ilepememenue, ckopoctb, YyckopeHue. KuHemarnueckue
XapaKTePUCTUKU BpallaTebHOrO JBWKEHHs. 3akoHbl HpioToHA. 3aKOH BCEMUPHOIO TITOTEHHMS.
3aKoH BCEMUPHOTO TATOTEHUs. J[BMKEHHE Tena NmepeMeHHOW Macchl. YpaBHEHHS MemepcKkoro.
@opmyia [{uonkoBckoro. Yupyruil u Heynpyrui yjaapsl mapos. MOMEHT HHEPIIUU MAaTEpUAIbHON
TOYKU U TBEpHOTO Tena. KuaemaTtnka rapmMoHndeckux kosebanuid. JuddepennunanpHoe ypaBHeHNE
rapMoHUYeckux KoseOanui. [loHsTHe 0 3aryxarolmux U BBIHY)KICHHBIX KojeOaHusix. BosHoBoe
NBUKEeHHE. BOJIHBI IPOA0IbHBIE U TONIEPEYHBIE.

Pazoen 5. Monexynapnas ¢uzuxa u mepmoounamuxa.

DOneMeHTbl TepMOAMHAMMKM M (u3muecko kuHeTuku. MneanbHblil ra3. Pacnpenenenue
bomeuimana u ero oOmedusnueckuii cMmbici. Peanbnpiii ra3. YpaBHenue Ban-nep-Baanbca.
Tepmoaunnamudeckuii meton B ¢pusuke. PaBHoBecHsie cocTosinusa. Havana TepmoqunamMuxu. Lukb.
OHTpONUsI U €€ CTaTHCTHYECKOE TojJkoBaHue. SABnenue mnepenoca. uddysus. 3akon Duxa.
TennonpoBogHOoCTh. 3akoH Dypre. BHyTpeHHee Tpenue (BA3KoCTh). 3akoH HproToHA.

Pazoen 6. Dnekmpocmamuxa u nOCMOSHHbL IEKMPULECKULL MOK.

3akon Kymona. Teopema  Octporpanckoro-I'aycca.  [Jumons.  JIudnekTpukud B
ANEKTPOCTATHYECKOM IOJIE.

Pazoen 7. Dnekmpomacnemusm.

3akon Awmmepa. 3akoH  buo-Caapa-Jlammaca. Cuma  Jlopenma.  Marnetukw.
DneKTpoMarHuTHast MHAYKIMs. YpaBHeHHe MakcBesa.
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Paszoen 8. Onmuka.
Wnrtepdepenus BonH. Judpaxius BosH. [Honspuzanus BoiH. TemioBoe u3inydyeHue. 3aKkoH
Kupxroda. ['unoresa [1nanka. KBantoBoe 00bsicueHue TemoBoro uanydenus. D ekt Komnrona.
Anepuas monens atoma. [loctynarer bopa. Atom Bomopoaa o bopy.
Pazoen 9. Dnemenmuor keanmosoii ghusuxu.
I'unotesa ne bpoitns. BonnoBoe ypasuenue Llpeaunrepa 11 craimoHapHbIX cOCTOSTHUIN. OTNBITHI
[repna-I'epnaxa. MHorosnekTponHsli atToM. Dddext 3eemana. [Ipunnun Iaynu. KsantoBbie
cTatucTuyeckue pacnpenenenus bose-Oitnireiina u @epmu-/lupaka. @ononsl. 3akonsl Jledast u
OliHImTeHA. XapaKTepUCTUKHU Aapa: 3apsi, Macca, SHEPTUsl CBSI3U HYKJIOHOB. SIIepHbIE peaklUu.
OyHIaMeHTaIbHbIE B3aUMOJICHCTBUS M OCHOBHBIE KJIaCChI 3JIEMEHTAPHBIX YaCTHULI.

4. O0beM y4eOHOH AUCHUNIUHBI.

Beero Cemectp
Bun yuebnoit paboTsl Ne 1 Ne 2 Ne 3
3E | Akap.u. | 3E | Akan. 4. 3E Axan. 4. 3E Axan. 4.
U 14 | 504 2 72 6 216 6 216
JUACITATUIMHBI
Konrakruas pabora— | g¢ | 00 | g9 32 2.7 96 2.2 80
ayIUTOPHBIC 3aHATHSA:

Jlekiuun 2,2 80 0,4 16 0.9 32 0.9 32
[Tpaktndaeckue 3ausatus (113) 2,2 80 0,4 16 0.9 32 0.9 32
JlaGoparopusbie padots (JIP) 1.4 48 - - 0.9 32 0.4 16
CamocTosiTeibHAsE padoTa 6,2 224 1,1 40 2.3 84 2.8 100

KonraktHas C%MOCTO’ITCJIBH&;I _ 0.2 _
abora ’
CaMOCTOSITr;JIBHOG n3ydeHue 6,2 L1 2.3 2.8
224 39,8 84 100
pa3zenoB NUCIUTIINHBI
Bujbl KOHTpOJIA:
3auem c oyeHKoul - - - - - -
IK3aMeH 2 72 1 36 1 36
KonrakrHas pabora — 0.8 0.4 0.4
IPOMEKYTOYHAs aTTECTAIUs 2 1 1
[TonroroBka K SK3aMeHy. 71.2 35.6 35.6
Buja MTOroBOro KOHTpOJIs: 3auer JK3amMeH JK3amMeH
Beero Cemectp
Bun yuebnoit paboTsl Ne 1 Ne 2 Ne 3
3E | Actp.u. | 3E | Actp. u. 3E AcTp. u. 3E AcTp. 4.
Domes DT 14 | 380 2 54 6 162 6 162
JUACITATUIMHBI
Konrakruas padora— | o | 50 | g9 24 2.7 72 22 60
ayIUTOPHBIC 3aHATHSA:

Jlekiuun 2,2 60 0,4 12 0.9 24 0.9 24
[TpakTndaeckue 3ausatus (113) 2,2 60 0,4 12 0.9 24 0.9 24
JlaGoparopusbie pacotsl (JIP) 1.4 36 - - 0.9 24 0.4 12
CamocTosiTeibHAsE padoTa 6,2 168 1,1 30 2.3 63 2.8 75

KoHTtakTHas camocTosTenbHAs
pabora ) 0,15- )
CamocTosaTensHOe H3ydeHNE 6.2 L1 23 2.8
168 29,85 63 75
pa3zenoB IUCIUTIINHBI
Bujbl KOHTpOJIS:
3auem c oyeHKoU - - - - - -
IK3aMeH 2 54 1 27 1 27
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KonrakrHas pabora — 0.6 0.3 0.3
IPOMEKYTOYHAs aTTECTAIUs 2 1 1
[TonroroBka K AK3aMeHy. 53.4 26,7 26,7
Buja MTOroBOoro KOHTpOJIs: 3auer JK3aMeH JK3amMeH

AHHOTANUA padoyeil NPOrpaMMbl JUCUUILTHHBI
«O01mas 1 HeopraHu4vecKass XM MU

1 Ileap AUCHUIVIMHBI — [pHOOpeTeHHWEe 3HAHUNW U KOoMIeTeHUuH, (opMUpOBaHUE
COBPEMEHHBIX MPEACTABICHUHN B 00J1aCTH TEOPETUIECKUX OCHOB XUMHH M XUMUH JIEMEHTOB.

2 B pe3yabTaTe u3y4eHus JUCHUNIMHBI 00YYAIOUIUICS 10JIKEH::

Obnadams CIeyONUMA KOMIIETCHITUSMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:

OIIK-1.4; OIIK-1.12; OIIK-1.13; OIIK-1.21.

3nams:

— DIIEKTPOHHOE CTPOCHHUE ATOMOB U MOJIEKYJI;

— OCHOBBI TEOPUH XUMHUYECKOHN CBSI3M B COCIMHEHUSX PA3HBIX THUIIOB, CTPOCHUE BEIIECTBA B
KOHJEHCUPOBAHHOM COCTOSIHUU;

— OCHOBHBIC 3aKOHOMEPHOCTH TMPOTEKAHHS XUMHUYECKUX TPOILECCOB M XapaKTEPUCTUKHU
PABHOBECHOT'O COCTOSIHUS,

— METO/Ibl OTIMCAaHUsI XUMUYECKHUX PAaBHOBECUH B PACTBOPAX JICKTPOJIUTOB;

— CTPOEHHE U CBOWCTBA KOOPAVMHALMOHHBIX COEIMHEHHI;

— TIOJIyY€HHE, XUMHUUECKHE CBOMCTBA IPOCTHIX U CJIOKHBIX HEOPTAaHUIECKUX BEIICCTB.

Ymemo:

— BBITIOJIHATH OCHOBHBIE XHUMUYECKHE OIEpallid, ONPEACsATh TEePMOIMHAMHUYCCKUE
XapaKTEPUCTUKN XUMUYECKUX PEAKIIUN U PAaBHOBECHBIE KOHIIEHTPAIIUHU BEIIECTB;

— UCIIOJIb30BaTh OCHOBHBIC XUMHUECKHE 3aKOHBI, TEPMOIMHAMUYECKHIE CIIPABOYHBIC TaHHBIC
JUTsl petieHust mpoeCcCHOHaIbHBIX 3a/1a4;

— MIPOTHO3UPOBATH BIUSHUE PA3IUYHBIX (DAKTOPOB HA PABHOBECUE B XUMUYCCKUX PEAKITUAX.

Braoemy:

— TEOPETUYECKUMH METOIaMH OTIMCAHUSI CTPOCHUS U CBOMCTB MPOCTHIX M CIIOKHBIX BEIIECTB
Ha OCHOBE DJJEKTPOHHOIO CTPOEHUS HMX aTOMOB M TIOJIOKEHHS B NEPUOAUYECKOM CHUCTEME
XUMUYECKUX IJIEMEHTOB;

— OCHOBHBIMH HaBBIKAMHU PA00THI B XUMHYECKOH JTab0opaTopuu;

— DKCIIEPUMEHTAIILHBIMU METOIaMH OTIPEACIICHUSI HEKOTOPBIX (PH3UKO-XMMHUYECKUX CBOMCTB
HEOPraHUYECKUX COCANHEHHMI.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Paszoen 1. IlpuHuumel XuMun

1.1 Crpoenue atoma.
BonHoBbIe cBOiCTBA MaTepHalbHBIX O00BEKTOB. YpaBHenue ne bpoinsa. CooTHoleHue
HeonpenenenHocrei ['eiizendepra. [lonsitue o kBaHTOBON MexaHuke U ypaBHeHuu lIpenunrepa.

1.2 Ilepuoanyeckuii 3aKOH ¥ MEPUOANYECKAS] CUCTEMA.
CoBpemeHHast popMyIHpOBKa Meproandeckoro 3akoHa. [leproauueckas cucrema U €€ CBs3b CO
CTPOEHHEM aTOMOB. 3allOJIHEHUE 3JIEKTPOHHBIX CJIOEB M 000JI0YEK aTOMOB B MEPUOJUYECKOM
cucteme snemenToB .M. Menpaeneena.

1.3 OKUCIUTENBHO-BOCCTAHOBUTEIHHBIC MPOIIECCHI.
Crenenn okuciieHHs. BakHelmme OKHCIUTETM W BOCCTAHOBUTENHM. BakHEWIIHME CXEMBI
MPEBPAILEHUS BEUIECTB B OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUSX.

1.4. XumMu4eckas CBS3b U CTPOCHHUE MOJICKYII.
KoBaneHntHasi cBsi3b, OCHOBHBIE TOJIOKEHHUSI METOJIa BAJEHTHBIX CBs3eil. PaccmoTpenHue cxem
MEepPEeKpbIBaHUsl AaTOMHBIX opOuTane npu oOpa3oBaHMM CBsi3ed B Mousiekynax. ['ubGpuauzanus
BOJIHOBBIX (yHKIMA. OCHOBHBIC TOJIOKEHUS METoAa MOJEKYIsipHbIX opoutanein (MO JIKAO).
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Meton I'minecnin. OOmme cBeieHHS O KOMIUIEKCHBIX — COEQUHEHMSIX, HUX CTPOEHHE.
MexmonekynasipHas 1 BHYTPUMOJIEKYJISIpHAsi BOJOPOHAs CBs3b. MOHHas CBs3b Kak NpeAesbHBIM
cillydail KOBaJIGHTHOM cBsizu. OOlIuMe NpeICTaBICHUS O MEXMOJIEKYJISIPHOM B3aUMOJECUCTBUU:
OPUEHTAIIMOHHOE, UHAYKIIMOHHOE, TUCIIEPCUOHHOE B3aUMOJCHCTBHUS.

1.5. IlonsiTHE O XUMHUYECKON TEPMOIUHAMHUKE.

TepmoauHamuueckue GyHKUUN COCTOSIHUA (XapaKTepucTuieckue pyHkuuu). BHyTpenHss sneprus
Y DHTAJbIUSA, UX (PU3NUECKUN CMBICI. TepMOXUMUS U TEpPMOXUMUYECKUE YpaBHEHUs. 3aKkoH ['ecca u
cienctBusi u3 Hero. lloHsartue 00 sHTponuu, aOCOIIOTHAs SHTPONHUS W CTPOEHHUE BEIIECTBA.
W3meHeHne SHTPONMH B pa3IMUHbIX [TPOLIECCaX.

1.6. [TonsiTHE O XUMUUYECKOU KMHETUKE. XUMHYECKOE PAaBHOBECHE.

OnHocTaaMitHBIE U CIIOKHBIC PEaKIMu. 3aKOH JIeHCTBYOMUX Macc. KOHCTaHTa CKOPOCTH PEAKIUH.
MoJiekynsspHOCTh M TOPSAOK peaklUUy. 3aBUCHUMOCTh CKOPOCTH pEAKIMM OT TeMIepaTyphl;
SHTAIbIUS AKTUBALMU. | OMOT€HHBIN U F€TEPOrE€HHBIN KaTaIu3.

HctunHoe u kaxyuieecs: paBHoBecus. KoHcTaHTa xuMmuueckoro paBHoBecusi. CmeleHue
XMMUYECKOT0 paBHOBecusl, npuHuui Jle-IlaTense — bpayHna.

Ouneprus ['n60ca, ee cBsI3b ¢ SHTpoNuUeEH 1 sHTanbnuel. @uznyeckuit cMpici sHepruu ['nbdoca.
OHTPONUNHBIN U SHTANTBNUNHBINA (hakTopsl poniecca. Cesa3b AG’r ¢ KOHCTaHTOM paBHOBECHSL.

1.7. PactBOopEl. PaBHOBECHS B pacTBOpax.

[Ipoueccel, conpoBoxkaaromye 00pa30BaHUE KUIAKUX UCTUHHBIX PACTBOPOB HEINEKTPOIUTOB
U DJIEKTPOJIUTOB. ACCOIIMMPOBAHHBIE U HEACCOLMUPOBAHHBIE 3IEKTPOJIUTHL. CTENEeHb JUCCOLUALUH.
Koncranta muccommanuu. PaBHOBecme B cHCTEMe, COCTOAIIEH M3 HACBIIIEHHOTO pacTBOpa
MaJIOPACTBOPUMOIO IEKTPOJNUTA U €ro KPUCTALIOB. PaBHOBecHe B pacTBOpax KOMIUIEKCHBIX
coenuHeHui. PaBHOBecue aucconuaniy Bo/ibl, HOHHOE IIPOU3BEIEHUE BOABI U €0 3aBUCUMOCTH OT
temmneparypsl. llkana pH. ['maponus conen.

Pa3zoen 2. Heopranmieckas Xumust

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

Bonmopona-nepBelii 37€MEHT INEPUOJUYECKOW CHCTEMBI, €ro JBOMCTBEHHOE IIOJIOKEHHE.
Onementsl 1-2 u 13-18 rpynn nepuoanyeckoil cucreMbl. 3aKOHOMEPHOCTH B H3MEHEHUU
AJIEKTPOHHBIX KOH(UTYpalHii, BEIUYHUH paHyCOB, JJIEKTPOOTPUIATENLHOCTH U SHEPTUN NOHU3ALUU
aToMOB. TuUNHMuYHBIE CTENEHU OKHUCIEHUSA. XHUMHYECKHME CBOWCTBA IPOCTBIX  BEIIECTB.
3aKOHOMEPHOCTH B CTPOCHHMHM U CBOICTBaX OCHOBHBIX THUIIOB COEAMHEHUH, HX IOJy4YeHHE.
[Ipupoauble coeMHEHMS], [TOJIyY€HUE U IPUMEHEHUE.

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

OneMeHThl 3—12 Tpynnm MepUOTUYECKON CHUCTEMBl. 3aKOHOMEPHOCTH B HM3MEHCHHUH
AJIEKTPOHHBIX KOH(Urypauui, BEIUUYUH PAaaUyCOB, SHEPrUM MOHU3ALMHU, XapaKTEPHBIX CTENEHEN
OKHUCJICHHS, KOOPJMHALIMOHHBIX uucen aroMoB. [lpuponaHble coeluMHEHUus, MOJIy4YeHHEe U
COIMOCTaBJICHUE (PU3NYECKUX U XMMHUYECKUX CBOMCTB MpOCThIX BemlecTB. CTpoeHHE M CBOMCTBA
OCHOBHBIX THIIOB coeMHEeHUN. OcoOeHHOCTH f- 371eMEeHTOB.

4 O0beM yueOHOM T CHUILTHHBI

Beero CemecTp
Bua yueOHo# padoThbl 1 2
3E Axan.u. | 3E | Akan.u. | 3E | Akaj. u.

Obmast TpyRoEMIKOCTS 12 432 7 252 5 180
JVCIUIIIITHHBI

Konraxrnas padora - 5,36 193 | 3,11 | 112 |222| 80
ayIUTOPHbIE 3aHATHUS

Jlexunu 1,78 64 0,89 32 0,89 32
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[Ipaktuueckue 3ausarus (113) 0,89 32 0,89 32 - -
Jlaboparopusie padoTs! (JIP) 2,66 96 1,33 48 1,33 48
CamocrosiTeJibHas paboTa 4,67 168 2,89 104 1,77 63,8
KoHTakTHas caMOCTOsITeIIbHAS 0.2 i )
paborta 4,67 2.89 1,78
CamocTosATenbHOE N3YUYCHHE 167.8 104 63.8
pa3aenoB AUCUUNIMHBL ’ ’
Buabl koHTpOJIA:
JK3aMeH 2 72 1 36 1 36
KonrtakThas paborta — 0.8 0.4 0.4
POMEKYTOYHAsSL ATTECTAIIUS 2 ’ 1 ’ 1 ’
[ToaroToBka Kk 3K3aMeHy 71,2 35,6 35,6
Kypcosas padora 0,01 0,2 - - 0,01 0,2
KonrtakThas paborta —
POMEXKYTOYHAS ATTECTAIHUSI 0,01 0.2 i . 0.01 0.2
Buja uTOoroBoro KOHTpOJIA: IK3aMEH ’k3amen, KP
Cemectp
Buja yueOHo# padoThl Beero 1 2
3E Actp.4. | 3E | Actp.u. | 3E | Actp. u.
DOmes T TOeT: 12 324 7 189 5 135
JUCIUILIMHBI
Konrakrnas pabora — 5,36 193|311 112 |222| 60
ay/INTOPHBIE 3aHATHSI:
Jlexuun 1,78 48 0,89 24 0,89 24
[Ipaktuueckue 3ausarus (I113) 0,89 24 0,89 24 - -
Jlaboparopusie padoTs! (JIP) 2,66 72 1,33 36 1,33 36
CamocrosiTesibHas paboTa 4,67 126 2,89 78 1,77 47,85
KoHTakTHas caMOCTOsITeIIbHAS 0.15 i i
paborta 4,67 2.89 1,77
CamMmocTosATenbHOE N3YUYCHHE 125.85 7% 47 85
pa3aenoB AUCUUNIMHBL ’ ’
Buabl koHTpOJIA:
JK3aMeH 2 54 1 27 1 27
KonrtakThas paborta —
POMEKYTOYHAsSL ATTECTAIIUS 2 0.6 1 0.3 1 0.3
[ToaroroBka K sK3amMeHy 53,4 26,7 26,7
Kypcosasi pabora 0,01 0,2 - - 0,01 0,15
KonrtakThas paborta —
POMEXKYTOYHAsS ATTECTAIHUSI 0,01 0.2 i . 0.01 0.15
Buja uTOoroBoro KOHTpOJIA: IK3aMEH ’k3amen, KP

AHHOTANUA padoyeil NPOrpaMMbl JUCUHUILTHHBI
«BBenenne B HHPOPMALMOHHbIE TEXHOJIOT MU

1. Heab AUCHUIIMHBI — O3HAKOMJICHUE CTYIEHTOB C TEOPETUYECKUMHU, MPAKTUYECKUMHU U
METO/I0JIOTMYECKUMU OCHOBAaMHU COBpPEMEHHBIX MH(OPMAIMOHHBIX cHUCTeM. B pamkax u3ydeHus

59



JUCHMIUIMHBI Y CTYIEHTOB (OPMUPYIOTCS TEOPETHUECKHE 3HAHUS U MPAKTUYECKUE HABBIKU 10
MHCTPYMEHTAJIbHBIM CPEJICTBAM INpOorpaMMHOro obecreyeHus. CTyIeHTbl M3y4yalOT Ha MPAKTHUKE
BU/JIbl UH()OPMALIMOHHBIX TEXHOJIOTUH.

3agauM JMCUMIUVIMHBI — MPUOOPETEHUE CTYIAEHTAMU IMPOYHBIX TEOPETUUECKUX 3HAHUHM U
MIPaKTUYECKUX HaBBIKOB B 001aCTH UH(POPMALIMOHHBIX TEXHOJIOTHl.

2. B pe3yabTaTe H3y4eHUs] TUCHUTLUIHHBI 00yYAIOIIHIACH TOIKEH:
Obnadams CIeyONUMA KOMIIETESHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:
OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-5.1; OIIK-5.2; OIIK-5.3; OIIK-6.1; OIIK-6.2; OIIK-6.3

B pesynbpTaTe 0CBOEHUS TUCIUTIIIMHBI CTYACHT JIOJDKEH:
Buame:

— TIpOIecChl, METOABl  IMOWCKa, cOopa, XpaHEeHHs, OOpabOTKH, TMPEACTABJICHHUS,
pacrpocTpaHeHusi HOOPMAIIMK B CIOCOOBI OCYIIECTBICHUSI TAKUX IMPOIECCOB U METOJIOB
(MH(pOpMaALIMOHHBIE TEXHOJIOTHH)

— COBpPEMCHHBIE HWHCTPYMEHTAJbHBIE CpEAbl, MPOTPAMMHO-TEXHUYECKUE TUIATGOPMBI |
MpOTrpaMMHBIE CPEICTBA, B TOM YHCJIE OT€YECTBEHHOTO MPOU3BOACTBA, UCIOIb3yEMBbIE IS
penieHus 3a1a4d mpoPeCcCHOHATILHON ACATENHHOCTH, U IPUHITUIIBI UX PAOOTHI.

Ymemn:

— BBIOMpaTh W HCIOJB30BaTh COBPEMEHHBIE HWH(OOPMAIMOHHO-KOMMYHUKAIITMOHHBIE U
WHTEJUICKTYaJIbHBIE TEXHOJIOTHH, WHCTPYMEHTAJIBHBIE CPEIbl, MPOTPAMMHO-TEXHUUYECKHE
mIaThOpMBI M TIPOTPAMMHBIE CPEACTBA, B TOM YHCJIE OTEUYECTBEHHOTO MPOM3BOJICTBA, IS
penieHus 3a1a4 mpoPecCHOHATBHON ACSITEIHHOCTH

—  aHaJU3MpOBaTh MpodecCHOHATbHBIE 3a/1a4H, BEIOMPATh M MCIOJIB30BaTh moaxomsamiue UT-
TEXHOJIOTHHU.

Braoemp:

— HaBBIKaMU pabOTHI ¢ NexamuMu B ocHoBe U T-pemennii nanHHpIMU

— HaBBIKAMH  TPUMEHEHUSI  COBPEMEHHBIX  HMH(POPMAIMOHHO-KOMMYHHUKAIMOHHBIX U
WHTEJUICKTYAJIbHBIX TEXHOJIOTHI, ”HCTPYMEHTAIBHBIX CPEJICTB, B TOM YHCIIE OTEYECTBEHHOTO
MIPOM3BO/ICTBA, IS PEIICHUS 3a/1a4 TPO(PECCHOHATTEHOM ACSITEIBHOCTH.

3. Kpartkoe cogep:xaHue TUCUHMILIHHbBI

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

1.1. CrpykTypa onepalMoOHHBIX CUCTEM, IaKeThl MPUKIAAHbIX IporpamMm, Microsoft Office.
Knaccudukanus nporpaMMmHbIX cpeacTB. CHCTEMHOE W NPUKIAAHOE HMPOrpaMMHOE OOecreyeHue
[TIK. O630p onepannonnbix cuctem (OC). Ipunmumnsl co3mganus u coctaB OC: sapo, uHTEpdEiic,
npaiiBepsl. Kparkas xapaktepuctuka WINDOWS, momympHBIM mpuHIun mnoctpoenus. Cpena
WINDOWS: okHa, ux 371eMeHThI, pab0oTa B MHOTOOKOHHOM PEKHUME.

1.2. TexcroBeiii penakrop WORD, penakTtopbl MareMaTH4E€CKMX M XUMUYECKUX (HOPMYII.
Bo3moxHocTH co3maHust 3neKTpoHHbIX mnpe3eHTauuit (Power point). Co3nanue JOKYMEHTOB
pasnuuHbiX (GopMm (CTaHAAPTHBIX M HecTaHAAPTHBHIX). Co3daHHEe M PEIAKTUPOBAHHE TEKCTOBBIX
JOKYMEHTOB C MAaTEMaTUYECKUMHU U XUMUYECKUMHU (POpMyITaMH.

1.3. Tabmuunsiii nponeccop EXCEL: 0630p, Tumbel u aapecauust sdyeek, Gopmar syeexk,
BCcTpoeHHble QyHKIMH, popmaTtrpoBanue Tadbaul. EXCEL: Bo3moxHOCTH TaOIUYHOTO peaKkTopa U
HCII0JIb30BAHUE €r0 IS pelIeHUs] HHPOPMAIIMOHHBIX U MHKEHEpHbIX 3a/1a4. [locTpoenue rpaduxos
U AUarpamm.

1.4. EXCEL. Onepanuu ¢ maccuBamu. Pa3paboTka u peanu3zanusi IpoCTEHIINX alrOpuTMOB
C MHCIIOJb30BAaHHEM BO3MOXKHOCTEH peAakTopa (HaX0XkKAEHHE MaKCUMalIbHOIO (MHHHMAJIBHOTO)
AJIEMEHTA BEKTOPa U MaTPHILIbI, HAXOXKJACHUE CYMMBbI 3JIEMEHTOB BEKTOpa U MaTpPHIIbI, BHIYMCIECHUE
MaTPHUYHBIX BbIpaKEHUM). Pelienrie BEIUNCIUTENbHBIX 3a/1a4 ¢ UCIOJIb30BaHueM Tabiul. Perenue
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CJIAY c ucnonb3oBaHueM 00paTHON MaTpPHULIBI.

1.5. EXCEL Iloctpoenue rpadukos u nuarpamm. Pacuet pyHKIIMOHAIBHBIX 3aBUCUMOCTEN U
MOCTpoeHHuE Tpaduuecknx u300pakeHuil ¢ ucnoib3oBaHueM cTaHaapTHeIX ¢GyHkiuid EXCEL u
Mactepa ¢pyHknuil. [loctpoenne noBepxHocTeil ¢ ucnonb3oBaHueM MacTepa nuarpamm. [loctpoenue
JIMHUH TpeHAa.

Paspnen 2. Anropurmbl H OCHOBBI IpOrpaMMupoBanus Ha s3pike MATLAB.

2.1. AnroputMbl, TUIIBI aMropuT™MOB. [loHsATHE anropuTMa u ero cBoictBa. CrocoObl 3anucu
aNropuTMOB. MOYIBHBIN IPUHIUI IIOCTPOCHUS aJrOPUTMOB U nporpaMm. [laker koMnprOTepHON
matematuku MATLAB. XapakTepucTuku S3bIKOB  MPOrpaMMHUPOBaHMs.  ODBOJIOLUS U
KJIacCU(pUKauUsl SI3bIKOB IPOrpaMMUPOBAHUS, HUMIIEpaTHBHbIC, (DYHKIMOHAJIbHBIE, JIOTUYECKUE,
O00BEKTHO-OPUEHTUPOBAHHbIE, MX  KoMOMHauuu. [loHSATHS  TpaHCHSALMM,  KOMIMJISILIUH,
UHTEpIpEeTalui, WX pa3Inyus. SI3bIKM NPOrpaMMHUpOBAHMS BBICOKOrO YypoBHS. CTpyKTypHOE
porpaMMUpoBaHue, ero ocobeHHoctu. O030p MaKeTOB KOMIBIOTEpHOU MaremaTuku — Matlab,
Mathcad, Mathematica.

2.2. Cpema MATLAB. OcHoBHblE CTPYKTYpbl ¥  NPUHUUIBI  CTPYKTYPHOTO
[IPOrpaMMUpPOBaHMs, WUIIOCTpalus. ba3oBble alropuTMHUYECKue KOHCTPYKLIUHU (Clel0BaHUE,
BETBJICHUE, IMOBTOpEHUE), uUX peanusauuu. Omnepatopsl si3bika nporpammupoBanus MATLAB.
OcnoBubie pemarenu (solvers) MATLAB pmna peanu3anuyd BBIUUCIUTEIBHBIX aJITOPUTMOB.
bubnuoTeka ctangaptHeIx QyHKIMI Size, length, numel, zero, ones, linspace, sum, abs, sin, cos, exp,
log, sqrt, num2str, disp, printf.

2.3. Iloctpoenue rpaduxkoB pyHKIUU OJTHON U IByX IepeMeHHbIX. Vcnonbp3oBanue QyHKIUM
plot, subplot, polar, mesh, surf, polar, meshgrid, surf, contour, odhopmienue rpadhukoB(3aroJoBKH,
MIOJIITUCH TIO OCSIM U TIP. ).

2.4. Onepauuy HajJ MaccHMBaMH: BEKTOpaMHU W MaTpHUIAMU - CJIOXKEHHE, YMHO>KEHUE,
TpPaHCIIOHUPOBaHKE, OoOpaleHue (inv), BEIYMCICHHE HOPMBI (norm), panra (rank) u onpenenuTens
MaTtpulbl (det ). AIropuTMbI HaX0XKACHUSI MAaKCUMaJIbHOTO, MUHUMAJIBHOTO 3JIEMEHTa B MAacCHBE,
aJITOPUTMBI COPTUPOBKH M UX peanu3anus (Hanpumep, Selection Sort).

Paspen 3. Yucnennblie Mmeroasl. Peanusanus npocreiiimx aaropurtMmos B cpeae MATLAB.

3.1. YucneHHble METO/IbI, XapaKTEPUCTUKA U X OCOOEHHOCTH, IIOHATHE CXOIUMOCTH METOa.
DneMeHThl TEOpUH MOTPEIIHOCTEH, KiaccuuKalys NOrpeliHoCTeN, aOCOIOTHAS U OTHOCUTENIbHAS
MOTPEIIHOCTh, MOHSTHE (YHKUMM HOpMBL. BBeneHwe B CTaTHUCTUKY. AJTOPUTMBI  JUId
CTaTUCTUYECKON 00paboTku HHPOpMAMM (BBIYMCIEHUE TOYEYHBIX W HMHTEPBAIbHBIX OILICHOK
pe3ysbTaToB U3MepsieMoil BennunHsl), ux peanusauuu B [IKM MATLAB. Ucnonb3oBanue QyHKIH
min, max, median, var, polyfit, polyval.

3.2. Ilpubnuxenune ynkuuid. MuTepnonsuus MHorouneHamu. KycouHas MHTEpHosiLus
(cmmaiin). Onenka norpemHocTd. @yHkunun MATLAB s paGotsl ¢ MHorouneHamu polyld,
polyval, polyfit, polyder, polyint.

3.3. BrluncneHne OINpENENICHHBIX HWHTErPaJOB, AJITOPUTMBI METOJOB IPSAMOYTOJIbHUKOB,
Tpaneuuit 1 CuUMIICOHA, OIIEHKAa MOTPEIIHOCTH METOAOB. Peanuszanus airopuTMOB UHCIEHHBIX
METOJIOB BBIUYMCIICHHUsI ONIPEACIICHHBIX UHTErpanoB B cpene MATLAB, npumMeHeHne cTaHIapTHBIX
¢byHkumii trapz, quad, integral

3.4. UccnenoBanue GyHKIMH OJIHOU niepeMeHHoM. Pemenue nenuneliHoro ypasuenus f{x)=0.
OtneneHue KOpHEW. ANTOpUTMBI YTOUHEHHUS KOpHs (METOJ MOJOBUHHOTO jAeneHusi, HeioToHa,
npocToii utepamnuu). CpaBHUTEIbHBIE XapakTepUCTUKH. Peanuzanus anroputmoB B cpene MATLAB
1o OJIOK- CXeMaM U C MCIOJIb30BaHUEM pemiarenei roots, fzero.

3.5. MUccnenoBanue ¢QyHkuuu oxgHo mnepemeHHou. Iloumck »skcTpemyma QyHKUMH
BbruncnuTenbHble adrOpUTMbl HAXOXKJIEHUS JIOKAJIbHBIX W TJI00AJbHBIX 3KCTPEMYMOB (METOA
JIeJIeHUs1 OTpe3Ka IOIoJiaM, METOJI 30JI0TOTO CEYEHHs), MX pealu3aluu Mo OJOK- CXxeMaM U C
ucnoJsib3oBanueM pewatesns fminbnd B cpene MATLAB.
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Paznen 4. KomnblotepHubie ceTu. ba3bl 1aHHBIX.

4.1. KoMmproTepHBIE CETH: TOTOJOTHH CETEH, WX XapaKTEPUCTHUKU. TOMOJIOTHUH CETEH:
3Be3JHasi, IIMHHAs, KojbleBas. CeTH 3aKpbITOro TUIA: JIOKAIbHBbIE M PaCHpE]esICHHbIE CETH,
KopropaTuBHble ceTH. [IporpaMMHO-TexHMUYecKOoe oOecreueHue: ajpecanus, OIlepauoHHas
CHUCTEMa, aJamnTephl, IpaiBephl, MPOTOKOJBI (0COOBIC SI3bIKM, HAa KOTOPBIX OOMEHHUBAIOTCS
uHpopmanuel komneoTepsl B ceTH, Hanpumep, TCP, TCP/IP, UDP).

4.2. T'nmobGanpubie cetu paznuuHoro Mmacmraba (WAN —Wide Area Net, MS Network,
Internet). Bosamoxkxnoctu cetu Mnrepner, Cucrema tenexoHpepeHunid. JnekTpoHHas nouta. Jlocryn
K MHGOPMaLMOHHBIM pecypcaM. 3amura uHpopmanuu. [loHsTre 6e30MacHOCTH KOMIBbIOTEPHOM
nH(pOpMaLUU: HAJISKHOCTh KOMIIBIOTEPA, COXPAHHOCTh JaHHBIX, 3alllUTa OT BHECEHUS U3MEHEHMM
HEYIOJHOMOYEHHBIMU 50 TMIIaMHU, COXPAHEHHUE TAHBI IEPENUCKH B SJIEKTPOHHOU C€TU AJITOPUTMBI
3alUThl MH(OPMALIMK: METOJbl 3alllUThl, KOMIIBIOTEpPHbIE BUPYCHl U O0opbOa ¢ HUMH. MeToibl
peayin3alnuy 3aluThl UHGOPMALIMK: IPOTrPaMMHBIE, allllapaTHbIe, OpraHU3alMOHHbIE.

4.3. Wudopmaunonusie cuctempl. CuCTeMbl yIpaBieHHs OaHKamMM U 0a3aMu JaHHbBIX.
Pensimmonnas mopnens naHHbiX. CTpyKTypa 3amucu, METOJbl AocTyna K uHpopmanuu. O6MmeH
OaHHBIMU ¢ JIpyrumu npunoxeHussMu WINDOWS: TekcToBbIMU pelakTOpaMy U 3JIEKTPOHHBIMU
TabJIMLaMU.

4.4. Pensunonnas 0a3a ganHbix ACCESS. ['naBHOe OKHO, MEHIO KOMAaH/I, [TaHEIb UHCTPYMEHTOB.
Coznanue u OTKpbITHE 0a3bl JaHHBIX. BBOJO M penakTUpOBaHHME JAaHHBIX B peXuUME TaOIUIbl U
pexuMe KoHCTpykTopa. DopMupoBaHue 3ampocoB. 3apOChl MPOCThIE © MHOTOTA0IMYHbIE, 3aITPOCHI
¢ ycinoBusmu. Co3ganue otueToB U popM. TexXHOJIOTUs peanu3aliy MpoCTEHIINX 3a1a4 CPeACTBAMHU
CYBJ] ACCESS.

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

Pa3nea 5. IIKM Python n oco0eHHOCTH ero peaju3aluu JJIs pelieHHs] PacyeTHBIX 33/1a4 B
XHMHH ¥ XUMHYECKOI TeXHOJOTHH.

5.1. OGbEeKTHO-OpUEHTHUPOBAHHBIN S3bIK TporpammupoBanus Python: 0630p. OcoGenHnocTu u
cBOMcCTBa 00BEKTHO-OpUeHTUpoBaHHOTO nporpammupoBanus (OOII). Co3gaHue U HCIIONIb30BaHUE
muctpuOytTuBa Anaconda. Wudpactpykrypsr Spyder, Jupiter, cTpykTypa s3bika. OCHOBHBIE
CTPYKTYpBl JaHHBIX (CIIHMCOK KOPTEXK, OOBEKTHI) U ONepauuu HajJd HUMHU. ANroputMmbl. OCHOBHBIE
QITOPUTMUYECKUE KOHCTPYKLIUHU (CII€I0OBaHUE, BETBIICHUE, LIMKIIbI) U UX peanu3anus B Python.

5.2. Beenenue B nporpammupoBanue Ha sizbike Python. CTpykTypa nmporpaMMbl, OTCTYIIBL,
MOJyJTH, OmepaTtopsl, (yHKIUU (MMEHOBAHHBIC WU AHOHMMHBIC), 0coOeHHOCTH. CTaHAapTHHIE U
HectaHmaptHeie ¢GyHkiuu Python (oOmiero Ha3HadeHHs, MaTeMaTHYecKHe, 00paboTKa CTPOK,
BBO/I/BBIBO/I).

5.3. Pa3paboTka airopuT™MOB, MpOTpaMMHUPOBAHUE U OTIaAKa rmporpamm Ha Python (B cpene
Spyder). Ynpasnstomue kouctpykiuu if, for, while.

5.4 O0630p mpeIMEeTHO-OPUEHTUPOBAHHON OmOMMoTekn Moxmyineit Python ams maydHbeIix u
MHXEHEpHbIX BblunciaeHuil SciPy (Momynu scipy W numpy, a Taxke matplotlib), cpaBHenue c
MATLAB. OcHoBHas cTpykTypa HaHHbIX NumPy il BEKTOpHBIX M MaTPUYHBIX BBIYMCICHHM
ndarray. OcOOEHHOCTM BBIIOJHEHHUS JEUCTBUIM HaJ MaTpuuamu (CIIO)KEHHE, BBIYMTAHUE,
YMHOK€HUe, oOpauieHue) Ha si3bike Python. Mudopmanuonnsie matpuusble ¢yHKUUU (HOpMA,
omnpeznenutenb, panr). Meroasl ndarray — T, copy, shape, size, ndim u ap., UHIEKCHpOBaHHUE,
MaTpu4yHOE Tpou3BeeHre u GyHkuuu Moayias numpy len, shape, zeros, eye, dot, isclose, linspace,
gradient, linalg.det.

5.5 Iloctpoenne rpaduxoB B Python ¢ mcmonb3oBanmem momyns matplotlib. dynkiuum
moxyisa matplotlib.pyplot plot, polar, plot_surface, colorbar, contour, quiver. YcranoBka napameTpos
Y aHHOTHUPOBaHUE TPadUKoB.

Paznen 6. MeToabl BLIUMCANTEIbHONH MaTeMaTHKH. OCHOBHBIE 3Tallbl peuiceHus 3aaavd Ha
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IBM. Pemienue cucteM JIMHeHbIX anreopandyeckux ypapuenuii (CJIAY).

6.1. IIpsiMple U WUTEpalMOHHBIE YHCIEHHbIE METOJbl. DJIEMEHTbl TEOPUU MOrPEUIHOCTEH.
[Tonsatue wopwmbl. OcoOeHHOCTHM MamMHHOW apudmeTuku (KpaTkuii MmoBTOp). OcoOeHHOCTH
BBIIIOJIHEHUS ICHCTBUI HaJ MaTpULlaMu (CJI0XKEHHE, BBIYUTaHUE, YMHOXKEHUE, 00pallleHNe) Ha SI3bIKe
Python, nudopmanronssie MaTpuyHble GYHKIUU (HOPMa, ONPEIEIUTENb, PaHT).

6.2. Pemenue cucrem nuHeiHbIx anredpanyeckux ypaBuenuit (CJIAY). IloctanoBka 3aa4n.
[Torpemnoct. MeTonbl ¢ KCHOJIB30BaHHEM OOpPATHOM MaTpUIbl U METOJl MPOCTBHIX HUTEpaluil.
Pemenne CJIAY B Python ¢ ucnionb3oBanuneM momayneit numpy.linalg u scipy.linalg. u pynkuii det,
rank, inv, cond, norm, solve.

6.3. O030p meromo pemienus CJIAY. BpluucnurenbHas yCTOMYMBOCTB, CXOJUMOCTH
MeTo10B. OOYCIIOBIIEHHOCTh CUCTEMBI JUHEHHBIX anreOpandeckux ypaBHeHnuil (CJIAY) u uucio
00YCIIOBJICHHOCTH.

Pazgean 7. O0padoTka pe3yabTaToB U3MepeHHs OAHOW BeauduHbl. [Ipudimxenue pyHKkuMuU
MHOI'04JICHAMM € O/{HO¥M He3aBMCUMOM nepeMeHHOoM. Pelenne cucreM HeJIMHEHHBIX YPaBHEHU
(CHY) 4HC/IeHHBIMH MeTOIaMH.

7.1. OOpaboTKa SKCIEPUMEHTAIBHBIX IaHHBIX. TOUYeYHBIE M WHTEPBAIbHBIC OIICHKH.
Oynkuuu Python. Onpenenenue kpurepusi CTbroeHTa

7.2. lpubnmxenue GyHKIUNA. MeToapl MHTEPHOJSAINNA 3aBUCUMOCTEHN C OJTHOW HE3aBUCUMOM
nepeMeHHou. MHTepnonsiumonHbiil MHOrowieH Jlarpanka, peanuzanus B Python.

7.3. Ilpubmmwxenne QyHkmuili. MeToapl anmpoKCUMallUd 3aBUCUMOCTEH C  OJHOM
He3aBUCUMON nepeMeHHOW. Meroa Haumenbiux kBaapaToB (MHK). Hcnonb3oBanue ¢yHkumii
Python gms  ammpokcumamuu  uw MHK  scipy.polyfit,  scipy.optimize.least squares,
scipy.optimize.lsq_linear.

7.4.. AnropuT™MBl METOZA MIPOCTOM UTepannu U Metona HerotoHa - Padcona s pemeHus
CHY. CxopocTh CXOAMMOCTH, OIIEHKH MOTPEIHOCTH. Peanu3anus meto10B B Python.

7.5. MeTtoiuka UCHIONIB30BaHUs peliaresneil B Moayie scipy.optimize, ¢pyHkIuu root scalar,
root.

Pa3nen 8. Pemenue 3a1a4y MHOTOMepHO# ONTHMHU3AIUM YHMCIEHHBIMH MeTOJAMH. AHAJIU3 H
peuienne 1M pepeHuNATbHBIX YPABHEHUI YHCIEHHBIMH METOAAMU.

8.1. Knaccudukanus 3a1a4 1 METOI0OB ONITUMHU3AIMH. METOT TPaIMEHTHOTO CITycka. MeTon
nedhopMupyeMoro MHOrorpanHuka. Peanusamus metonoB B Python.

8.2. Berpoennsie Metonbl SciPy. Bribop pemiarenst B Moayie scipy.optimize BetpoeHHbie
MeToabl SciPy, pyHkiuu minimize scalar, minimize.

8.3. AlropuT™MBbl METOJIOB pellieHus AU PepeHnanbHbIX ypaBHeHUH. MeTo bl Ditniepa u ero
Moupukanuu. Peanuzamus metonoB B Python. BreiGop pemarens B momyne scipy.integrate,
¢dbynakuuu solve ivp, solve bvp.

4. O0beM JTUCHUILUIMHBI U BUbI y4eOHOH padoThl

Cemectp
Bcero
B yue6HOi paGoTI 1 cemectp 2 ceMecTp
3E Axkan. 3E Axkan. 3E Axkan.

q. q. 9.
O01mas Tpya10eMKOCTh 6 216 4 144 ) 7
AUCHUILINHBI
KonrakTHasi paboTa — ayIuTOpPHBIE 3,78 136 2,36 85 1,42 51
3aHATHSA:
B TOM 4ucie B popMe NpaKTUIECKOM 1 36 0.5 13 0.5 13
MIOATOTOBKH
Jlexmum (JI) 0,47 17 0,47 17 - -
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[TpaxTuueckue 3anstus (113) 1,42 51 0,94 34 0,47 17
B TOM 4HClIe B PopMe MPaKTUICCKOM 0.5 13 0.25 9 0.25 9
MTOATOTOBKH
Jlaboparopusie pabots! (JIP) 1,89 68 0,94 34 0,94 34
B TOM 4HCJIe B popMe MPaKTUICCKOM 0.5 13 0.25 9 0.25 9
MTOATOTOBKH
CamocrositesabHas padora (CP) 1,22 44 0,64 23 0,58 21
[TepepaboTka yuebHOTO MaTepuaa 0,06 2 0,06 2 - -
[ToaroToBKa K MPaKTHYECKUM 0.17 6 0.06 ) 0.11 4
3aHITHIM
[ToaroroBka k 1a60paTOPHBIM 0.31 11 0.06 ) 0.25 9
pabotam
[ToaroroBka K sK3amMeHy 0,36 13 0,36 13 - -
[ToaroToBKa K MPOMEKYTOTHOMY 0.17 6 0.06 ) 0.11 4
KOHTPOJIIO
Jlpyrue BHIBI CaMOCTOSTEIBHON 0.17 6 0.06 ) 0.11 4
paboThI
Buabl KOHTpOJIS
3auer - - + +
JK3aMeH + + - -
KonrakTHas camocrositenbHas paboTa 0.4 0.4 -
CaMOCTOSTETHLHO N3YYCHUE PA3/ICIIOB 1 35.6 1 35.6 - i
JVCITATUTAHBI
Buja nToroBoro KOHTpoJIs: JK3aMeH 3aver
Beero CemecTtp
B yue6HOi paGoTI 1 cemectp 2 ceMecTp
3E Akan. 3E AcTtp. 3E AcTtp.
q. q. q.
O01mas Tpy10eMKOCTh 6 162 4 108 ) 54
AUCHUTLIUHBI
KonrakTHasi paboTa — ayIuTOpPHBIE 3,78 102 236 | 63,75 | 142 | 3825
3aHATHSA:
B TOM 4HCJIe B popMe MPaKTUICCKOM 1 27 0.5 13.5 0.5 13.5
MTOATOTOBKH
Jlextmum (JT) 0,47 | 12,75 | 0,47 | 12,75 - -
[Tpaxtuueckue 3ansarus (113) 1,42 | 38,25 0,94 25,5 047 | 12,75
B TOM 4HClIe B popMe MPaKTUICCKOM 0.5 13.5 0.25 6,75 025 | 675
MTOITOTOBKH
Jlaboparopusie padboTs! (JIP) 1,89 51 0,94 25,5 0,94 25,5
B TOM 4HCJIe B opMe MPaKTHICCKOM 0.5 13.5 0.25 6,75 025 | 675
MTOATOTOBKH
CamocrositesabHas padora (CP) 1,22 33 0,64 17,25 | 0,58 | 15,75
IlepepaboTka yueGHOro Marepuaia 0,06 1,5 0,06 1,5 - -
[ToaroToBKa K MPaKTHYECKUM 0.17 45 0.06 1.5 0.11 3
3aHITHIM
[ToaroroBka k 1a60paTOPHBIM 031 | 825 0,06 1.5 0.25 6.75
pabotam
ITonroroBka K sK3amMeHy 0,36 | 9,75 0,36 9,75 - -
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[ToaroToBKa K MPOMEKYTOTHOMY 0.17 45 0.06 1.5 0.11 3
KOHTPOJTIO

Jlpyrue BHIBI CaMOCTOSTEIBHON 0.17 4.5 0.06 1.5 0.11 3
paboThHI

Buabl KOHTpOJIS

3auer - - + +
IK3aMeH + + - -
KonrtakTHas camocrositenbHas paboTa 0,3 0,3 -
CaMOCTOSTEHHO U3YYCHUE PA3ACIIOB 1 26.7 1 26.7 - i
JIACLIMIITHHBI

Buja nToroBoro KOHTpoJIsi: JK3aMeH 3auer

AHHOTANUA padoyeil NPOrpaMmMbl JUCUUILTHHBI
«/HkeHepHasi 1 KOMIILIOTEPHAs rpaduKa

1 Ieab AMCHMILVIMHBI — HAYYUTh CTYACHTOB crioco0aM OTOOpa)KEHUsl MPOCTPAHCTBEHHBIX
(GbopM Ha IMJIOCKOCTH, BBIMOJIHEHHIO M YTEHUIO YepTekell MeToJaMu KOMIIbIOTEpPHON Ipaduku U
MpaBWJIaM U YCIOBHOCTSIM, IPUMEHsAEMbIM 11pu 3ToM (ctangaptam ECKJI).

2. B pe3syabTaTe u3yyeHUs1 JUCHUILINHBI 00y4aIOLIUIICA J0JI/KEH:

Obnadams CIeNyONMMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX TIOCTHKCHUS:

VYK-2.1; YK-2.5; VK-2.7; YK-2.8

3nams:

— crnocoObl 0TOOpakeHUsI MPOCTPAHCTBEHHBIX (POPM Ha MIIOCKOCTH;

— IpaBWJIA U YCIOBHOCTH IPH BBIIOJHEHUU YEPTEKEH;

— BUJbl CHMMETPUU F'€OMETPUUECKUX PUTyp;

—  BUJbI U3JEIUNA U KOHCTPYKTOPCKUX IOKYMEHTOB;

— OCHOBHBIE BH/JIbI I'papuuecKkux HHPOPMAIIMOHHBIX CHCTEM, Oa30BYIO IPA(PUUECKYIO CUCTEMY,

HCIO0JIb3YEMYIO B y4eOHOM IpoIiecce.

—  Vmemsb: BBINONHATH U YUTATh YEPTEKU TEXHUUECKUX H3JIEIMH C y4e€TOM JEHCTBYIOLIUX

CTaH/IapTOB;

—  BBINOJHATH U YUTATh CXEMbI TEXHOJIOTUYECKUX MTPOLIECCOB;
— HCHOJIb30BaTh CPEJCTBA KOMIIBIOTEPHOU rpaMKu JiIsl U3TOTOBJICHUS YePTEXKEH.

Braoemy:

— cnocobaMu U mpueMaMy U300paKeHHs MPEAMETOB Ha IIOCKOCTH;
— Trpaduyeckoii cucremoit «Kommacy.

3 Kparkoe coaepxxanue TUCUUILIMHBI

Paznes 1. O6mme npaBuiia BoINOJTHEHUS YyepTexeid. [IpaBuiia BoIoHEHUS U 0(OPMIICHHUS
yeprexeit B coorsercTBuu ¢ 'OCT. 'eomeTpuueckue nocTpoeHusl.

Paspnen 2. IlpoenupoBanue reomerpudeckux ¢puryp. Meron npoexuunii. [Ipsimeie u kpuBbie
muHuu. Ilnockocts. IloBepxHoctu. 'eomerpuueckue tena. CUMMETpUsT T€OMETPUUECKHUX (UTYD.
Omnpenenenve HaTypajlbHOM BEJIMUYMHBI OTpe3Ka MpsMoill u miockoi ¢urypel. Ilepeceuenue
reOMEeTPUUECKUX 00pa3oB.

Paznen 3. M3ooOpaxkenuss mnpeameroB mno I['OCT 2.305-2009. MHspenus u
KOHCTPYKTOPCKHe J0KYMeHTbI. 300paxenus. AkcoHoMeTpuueckue ueptexu uznenuid. Cospanue
TpexMepHbIX Mojenell npeameroB. Co3qaHKue acCOLMATUBHBIX YEPTEKEH Ha OCHOBE TPEXMEPHOM
MOJEIH.

Bunel u3nenuit M KOHCTPYKTOPCKHX J0KyMeHTOB. Cxembl. Pe3pObl: oOpasoBanue,
Kkiaccudukanus, n3oopaxenrue u 0003HaAUCHUE Ha YEPTEKE.

Pa3znen 4. U3o0paskenus aerajieil M MX cCOeMHEHUH. DCKU3bl U TEXHUYECKHE PUCYHKU
neraneil. Pe3pOoBbie n3enus U coequHeHus. J{pyrue Buabl pa3beMHbIX U HEPA3bEMHBIX COCIMHEHHM
JeTalen.

Paznen 5. Yeprexm cOopouHbix eauHun. [IpaBuna BbIMONHEHUS U 0GOPMIIEHHUS
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cOopoyHOro uepTexka. JleraaupoBanue yepTexeil COOPOUHBIX €AMHUII.

Pa3znen 6. Komnblorepnasi rpaguka. KomnerorepHas rpaduka u perniaeMble €10 3aJayu.
I'paduyeckue OOBEKTHI, MPUMHUTHUBBI, aTpuOyThl, CUHTE3 u300pakeHus. IIpencraBieHue
BUJICOMH(OPMAIINH U €€ MalllMHHAas reHepanusi. CoBpeMeHHbIe CTaHIapThl KOMIIBIOTEPHOU Irpad UKy,
rpaduueckue sI3bIkM U MeTadaiinbpl. Peanu3anust annmapaTHeIX MOyl rpaduyeckoil CUCTEMBI.
OcHoBHbIE rpaduuecKre arOpUTMbI Ha INIOCKOCTH U B pocTpaHcTBe. [Iporpammubie rpapuueckue
CUCTEMBbI U UX IPUMEHEHUE.

4 O0beM yueOHOI M CUUIIHHBI.

Beero CemecTtp
Bun yuebnoit paboTsl ! 2
3E Axag. 3E Axag. 3E Axag.
T, T, T,
OO61ast TpyA0€MKOCTh UCITUTUTHHBI 7 252 4 144 3 108

KonrakTHasi paboTa — ayIuTOpPHBIE 2,22 30 1,33 48 0,89 32

3aHATHSA:
B TOM 4HcJje B hopMe MPAKTHYECKOi 1,44 5 0,72 2 0,72 2
NMOJATOTOBKH
Jlexkun 0,44 16 0,44 16
[TpaxTnueckue 3anstus (113) 1,78 64 0,89 32 0,89 32
B TOM 4HCJIe B popMe MPaKTUICCKOM 1,44 57 0.72 26 0.72 26
MTOATOTOBKH
CamocrosiTeJibHAs padoTa 4,78 172 2,67 96 2,11 76
KoHnTakTHas CaMoCTOATENbHAs pabora 0.8 0.4 0.4
(3a4eT ¢ O1IeHKOM)
KypcoBast pabora 35,8 35,8
KoHnTakTHas CaMOCTOATENbHas pabora 4,78 0.2 2.67 2.11 0.2
(mpueM KypcoBoil paboThl)
[ToaroToBka K KOHTPOJIBHBIM paboTam 36 18 18
CamocrosiTenpHOE H3y9eHUE Pa3JIeioB 99.2 77.6 216
JVCIUTUTAHBI
3aver ¢

3auer ¢ OLIEHKOIA,
Buja uTOoroBoro KOHTpOJIA: .

OLIEHKOii KypcoBasi

padora
Beero CemecTtp
Bun yae6noit paboThl ! 2
3E Actp. 3E Actp. 3E Actp.
q. q. q.

OO61ast TpPyA0€MKOCTh JUCIUTUTHHBI 7 189 4 108 3 81

KonrakTHasi paboTa — ayIuTOpPHBIE 222 60 133 36 0,89 24

3aHATHSA:

B TOM 4mncJje B hpopMe MPAKTHYECKOi 1,44 39 0,72 195 | 072 | 195
MOJATOTOBKH

Jlexinm 0,44 12 0,44 12

[TpaxTuueckue 3anstus (113) 1,78 48 0,89 24 0,89 24
B TOM 4HClIe B popMe MPaKTUICCKOM 1,44 39 0.72 195 | 072 | 195
MTOATOTOBKH

CamocrosiTesibHAs paboTa 4,78 129 2,67 72 2,11 57
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KonTraktHas CaMOCTOATEbHas pabora 0.6 0.3 0.3
(3a4eT ¢ OIIEHKOM)
Kypcosas pabora 26,85 26,85
KonTrakrHas caMoCTOATENbHAs pabora 478 | 0.15 | 2.67 2.11 | 0.15
(mpueM KypcoBoil paboThl)
[loaroroBka K KOHTPOJBHBIM paboTam 27 13,5 13,5
CamocrosiTenpHOE H3ydeHUE pa3eiioB 74.4 58.2 16,2
JMCIUTUTHHEI
3aver ¢
3auer ¢ OLIEHKOIA,
Bua uTOoroBoro KOHTpOJIA: .
OLIEHKOii KypcoBasi
padora

AHHOTaNUA padoyeil NPOrpaMMbl JUCUUILTHHBI
«IIpo0JieMbl yCTOHYHUBOIO PA3BUTHS»

1 esab TMCHUNIAHBI — CPOPMUPOBATH Y CTYJACHTOB IEJIOCTHYIO KApTUHY MHpPa Ha OCHOBE
KOHIICIIIIUU YCTOWYHUBOTO PAa3BUTHS, MO3HAKOMHUTH CTYICHTOB C IEISMHU YCTOWYHMBOTO DPAa3BUTHS,
MOHATHAMH YCTOHYMBOCTH M HEYCTOWYHMBOCTH JUHAMHUYCCKHX CHCTEM B OKPYKAIOIIEM MHUPE;
pecypcax W pa3BUTHH, AHTPOIIOTCHHOM BO3JCHCTBHH Ha OKPYXKAIOIIYIO Cpely, VIIPaBICHHH
Ka4eCTBOM OKPYXAIOIIEH CPEIbI.

2 B pe3yabTaTe H3y4eHUs THCHUTIHHBI 00YYAIOIIHIICS TOJIKEH:

Obnadams CIeyONUMA KOMIIETESHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

VK-8.1; VK-8.9; VK-8.10

Buame:

— OCHOBHBIC OTIPE/ICIICHUS W TIPUHITUTIBI KOHICIIITUN YCTOWYUBOTO PA3BUTHS;

— OCHOBHBIC XapaKTEPHUCTUKH OMOTHYECKUX, AOMOTUYECCKMX M aHTPOIOTCHHBIX (haKTOPOB,
OKa3bIBAIONIUX BIUSHUE HA KUBBIC OPraHU3MBbI, BKITFOUAs YCIIOBEKA;

— OCHOBHBIC CYIIECTBYIONIUE MPOOJIEMBI, BO3HUKAIONIUE TPU B3aUMOJCHCTBHUA DKOHOMHUKH,
00111ecTBa U OKPYKAIOIIEH CPEeIbI;

— COBPEMEHHBIC CUCTEMBI HHJICKCOB U MHIMKATOPOB YCTOMYHUBOTO Pa3BUTHS, HX OCOOCHHOCTH U
HEJIOCTaTKU,

Ymems:

— JIeNlaTh  CHCTEMHBIM  aHaJM3  CYMICCTBYIOIIHUX  JKOJIOTO-COIUAIBHBIX, COIHAIBHO-
AKOHOMHYECKHX M IKOJIOT0-IKOHOMHUYECKUX MPOoOIeM;

— HaxoJWTh HamOoJee palMOHAIBHBIM BapHAHT PEIICHUS ITOCTABJICHHBIX 3aJa4 C Y4ETOM
KOH(IUKTA B TOTPEOHOCTSX YEIIOBEKA U OTPAHHUYCHHSIX OKPY)KAFOIIEH CPEIIbI;

Braoemw:

— HaBBIKAMU TIOJL30BAaHUS COBPEMEHHOW JIMTEPAaTypoll B OOJACTH YCTOWYHMBOTO Pa3BHTHS U
9KOJIOTUH;

— YMCHHEM aHaJIM3UPOBATh HOBBIC TEOPETUUYCCKUE M MPAKTHUYSCKUE MPOTPAMMBI M MPOCKTHI,
HaIPaBJICHHBIC HA JOCTHKCHHE [IEJICH YCTOWYMBOTO Pa3BHUTHS,
— MpUeMaMH TPUHATHS PEUICHUW [0 YPETYJIMPOBAHUIO KOH(DIUKTHBIX CHTyallMd B OOJACTH
YCTOWYMBOTO Pa3BUTHSI U UCIIOJIb30BAHUS PECYPCOB.

3 Kparkoe coaepxxanue TUCUUIIMHBI
Beeoenue
Henu, 3amaun u mnpeaMer Kypca. MecTto Kypca B CHUCTEME XHMHUYECKOro oOpa3oBaHMSL.
DKkoJioruueckoe 00pazoBaHue U 00pa30BaHUE /I yCTOWYHNBOTO PA3BUTHS.
Pazoen 1. Ocnoeuvie nonamusn Kypca. Oouiecmeo u oOKpyxcarouiasn cpeoa
Poct u pa3ButHe. YCTOWYMBOCTH U HEYCTOMYMBOCTb JUHAMHUYECKHX cucteM. buocdepa xak
IUHaMHuueckas cucrema. YenoBek: Ouonoruuyeckuid Bua M nuBuminM3anus. CucreMsl NOLAEpKaHU

67



KU3HU M CHCTEMBbl MOJJepKaHus IuBWiIM3anuu. Hacenenue, mNpPOU3BOACTBO, COCTOSTHHE
okpyxatomed cpenpl. lloHsTHe ycTOWYMBOTO pa3BUTHs. Pumckuii ki1y0 u Ti0OabHAs
npobnemaruka. HeoOxoaumocts B ycroiuuBoM  pa3BuTuu. CojJepkaHue U IBOJIIOLHUA
IpeicTaBIeHH 001iecTBa 00 yCTONYMBOM pa3BUTHH.

Paszoen 2. Buocghepa, ee 360n10uun u ycmouuugocms. Ikocucmemol 3emau u ycmouuugocmas
OcHoBHble cBeneHus o Iutanere 3emuid. CTpoeHue M coctaB arMocdepbl. MupoBoil oOkeaH.
Jlutocdepa. buornueckas u abuotTudeckasi COCTaBiISAIONINE OUOCHEPHI: OCHOBHBIE XapaKTEPUCTHKU.
[ToToku sHepruu B cucreme ConHiie-3emiis.

OcHoBHbI€ NOHATHUS 3K0J0TUU. CHCTEMBI MOAepKaHUs KU3HU Ha 3emuie: oOmuil 0030p. [lonstue
skocucteMbl. CTpPyKTypa M COCTaBJISIONIME SKOcucTeM. Buipl, mnomynsuuu, cooOuiecTna.
BsaumoneiictBue BuaoB B s3kocucteMax. OCHOBHBIE THUIIBI 3KOCHCTEM.

[ToToku sHepruu u BewiecTBa B d3KocucTemax. Tpoduueckue nenu. Meraboiau3M U 3JIE€MEHTHBIN
COCTaB JKUBOU U HEXUBOH MaTeprn. OCHOBHBIE OMOT€OXUMUYECKUE IIUKJIIbI (KPYrOBOPOTHI BEIIECTB).
[uxnmuaHOCTH TIpoIIecCoB B Ouocdepe u yCTOHIUBOCTb.

W3meHeHust B NONyasLUsAX, cOOOIIECTBaX, dSKOCUCTeMaxX. Peakius >KMBBIX CUCTEM Ha HU3MEHEHHS
okpyxatomier Cpenbl. Bo3nelicTBue yenoBeka Ha SKOCUCTEMbI. 3aKOHBI U PUHIIUAIIBI YKOJIOTHH.
buopa3nooOpasue u ycToHuMBOCTbh 3KOCUCTEM. BuaoBoe pasHooOpasue - HE0OXOAMMOE YCIOBHE
YCTOWYMBOCTH OHMOChEpHI.

Pazoen 3. Uenoseuecmeo kax wacmo ouoceepol. /lemozpagpuueckue npoonemvl coepemenHHozo
mupa.

OcoOeHHOCTH 4eNoBeKa Kak OMOJOrM4eckoro Buja. JlMHaMMKa YeloBEYECKON MOMYIISIIHH,
POKJIaeMOCTh, CMEPTHOCTb, BO3pacTHas CTpyKTypa. I[IpoOiembl COBpEeMEHHOro »3Tama pocTa
YHCIIEHHOCTH HaceneHus. ['eorpaduueckoe pacnpezneneHue HaceneHus. Cenbckoe U TOPOJICKOE
HaceneHue. YpOanuzauus. Cpena oOuTaHHMs 4YeloOBeKa M OKpyxawomas cpeaa. dopmupoBaHue
TEXHOTE€HHOU CpEeJIbl.

PerynupoBanue Hapoponacenenus. Crabuin3anys YUCIEHHOCTH HACEICHUSI WM JIEHOIYJISLUA:
OILICHKA IIPEeJIeIbHON YUCIEHHOCTH HaceleHus: 3emiid. Penuruo3sble, HpaBCTBEHHBIE U COIIMATIbHBIE
npoOieMbl OTPaHUUYEHUS POXKIAEMOCTH U IUIAHUPOBAHMS CEeMbH. PernoHalibHble OCOOEHHOCTH.
Mpluienue, A3bIK, pojib 00ydyeHus. Herenernueckuit kanan BuioBoi namartu. [lonoxuTenbHbie u
OTpULATENIbHbIE ITOCIEICTBUS HAIMYMS HETeHeTHUecKoi namsaTu. ['eHnepHble IpooOaeMsl.

Pa3zoen 4. Pazeumue u pecypcol

Ompenenenue pecypca. Krnaccudukanmus pecypcoB. HeBo3oOHOBHMEBIE, B0O300HOBUMEIE,
Heucyepnaemble pecypcbl. MatepuanbHble, JHEPreTUYeckue M HUH(GOPMALUOHHBIE PECYPCHI.
['enernueckue pecypcrel 6uocheprsl. CocTosTHUE U MUPOBBIC 3aMIaChl OCHOBHBIX BUJIOB MPHPOIHBIX
pecypcoB. ['eorpaduueckoe pacnpeneneHue 3anacoB IPUPOIHBIX PECYPCOB.

Pa3BuTHe HIMBUIN3ALMU U PACX0A0BaHUE IPUPOHBIX pecypcoB. [IpUHIUIBI YCTOMYHUBOTO pa3BUTHS
B OTHOLIEHUH MPUPOIHBIX pecypcoB. Poiab BO300OHOBUMBIX U HEHCUEPIIAEMBIX PECYPCOB B
YCTOWYMBOM OOILIECTBE.

Pazoen 5. Aumponozennoe 6o3oeiicmeue na ouocghepy

AHTpPOIIOTEHHBIE BO3MYIIEHHSI OMOT€OXMMHUYECKUX LHMKIOB M JIerpajalysl CUCTEM IMOJIep KaHUs
*u3HU. [ 100anbpHBIC, pErMOHATBHBIE U JIOKAJIbHBIE TIPOOJIEMBI OKPYXKAOIIEH CPEIbI.

3arpsisHeHue atMocdepbl (KUCIOTHBIE MOXKIH, (POTOXMMUYECKHA CMOT W T.1I.). 3arps3HEHUe
BHYTPEHHUX BOJ M MuUpoBOoro okeaHa. 3arpssHeHue JUTOchepbl; JAerpajalus 3eMellb,
OIYCTHIHUBAHUE.

Pa3zoen 6. Knumamuueckue nociedcmeusn uzsmeHeHus cocmaea ammocgeput

['mo6anpHBINA SHEPreTHUECKUN OalaHC; MapHUKOBBINA AP (GEKT KaK MPUPOIHBIN (GaKTOp NOAACpKAHUS
YCIIOBUHM CYIIECTBOBAHMS >XMBOW Marepud. IlapHukoBble ra3pl. MICTOUHHMKM M CTOKM JIHOKCHIA
yriepoja U APYrux MapHUKOBBIX ra3oB. M3MeHeHue KOHLEHTpaluu JUOKCHAA YIrileposia U IpYrux
MapHUKOBBIX Ia30B B aTMOC(epe; MEXaHU3M I100aJIbHOTO OTEIICHHUSL.

[TocnencTBust 17100adbHOTO TMOTEIUICHUS: TOBBILIEHUE YPOBHS MHPOBOTO OKe€aHa, 3aTOIUICHHE
NpUOPEXKHBIX 30H; TasHUE JIEAHUKOB M BEYHOW MEP3JIOTHI; Aedopmanus KIMMaTHYECKUX H
CEJIbCKOXO3SMCTBEHBIX 30H U Treorpaduyeckoil CTPYKTypbl MPOU3BOJCTBA IPOJIOBOJIBCTBUS;
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M3MEHEHHSI PACTUTEIILHOTO MTOKPOBA, OIMYCTHIHUBAHUE.
Pa3zoen 7. 3enenas pesontoyusn

3eneHass XuMmus. 3eleHas OJHepreTuka. 3ejieHas OHKOHOMHUKA. IlloHATHE HM3KOYIIIEpOIHOM
(uukm4eckoi) skoHOMUKH. ClieHapuu HHU3KOYTJIepOIHOTo pa3BuThsa misi Poccuu. Hawmmyumme
IOCTynHBIE TexHOoNornd. OCHOBHBIE TPHHIUIBI 3€JIEHOTO TPOM3BOJCTBA. [ OCymapcTBEHHOE
peryinupoBaHue NpUpOJONOIb30BaHus Ha ocHoBe HJIT. Dkonormueckuil cien 4eroBeyecTBa.
3enensiii opuc. KapOoHOBBIEC MOTUTOHBI.

Pazoen 8. Mupoeo33penue, s3muxa u ycmouuueoe paeumue.

[lepexox ot oOmecrtBa mnOTpeOieHUsT K ycTOHYMBOMY oOmmiecTBy. M3MeHeHHe CTPYKTyphI
noTpeOHOCTEl 00IIecTBa U KPUTEPUEB KAuecTBa JKU3HU M YPOBHS Pa3BHTHA. Poib KyIbTypHBIX U
PEITUTHO3HBIX TPATUIMIA B TPOOIEME YCTOMIUBOTO PA3BUTHS.

Wudopmanms, 3HaHUE, HayKa, TEXHOJIOTUH. YBEIMYCHHE POJH HH()OPMAIMOHHBIX PECYpPCOB B
obmem Oanance pecypconorpednenus. Mudopmannonnoe (moctTuHaycTpruaibHoe) oomectBo. Poib
00pa3zoBaHus B yCTOWYMBOM OOIIIECTBE.

4 O0beM yueOHOM TMCHUILTHHBI

O0beM IMCUMIINHBI
Bua yueOHo# padoThl Axan | Acip.
3E
4. 4.
O01mas Tpya10eMKOCTb JUCHHUIIJIMHbI 2 72 54
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 0,9 32 24
Jlexinm 0,45 16 12
[Tpaxtuueckue 3ausarus (113) 0,45 16 12
Jlaboparopusie paboTs! (JIP) - - -
CamocrosiTesibHasi paboTa 1,1 40 30
KoHTakTHas camocrosiTesnbHas paboTa 0,2 0,15
1,1
CaMOCTOSTEIbHOE N3YUEHUE PA3/IETIO0B AUCHUIIIIMHbI 398 | 29,85
Buja koHTpOJISI: 3a4er

AHHOTANUA padoyeil NPOrpaMMbl JUCUUILTHHBI
«IIpukaagHass MeXaHUKA)

1 Heap AMCHMNJMHBI — HAYYHTHh CTYICHTOB TBOPYECKOMY IOJIXOJY K BBITIOJIHEHHUIO
WHXCHEPHBIX pPAcdYeTOB HAa MPOYHOCTh, KECTKOCTh M YCTOWYHMBOCTH 3JIEMEHTOB KOHCTPYKIIHIH,
JeTalieil ¥ y3JI0B MAIllMH U aliiapaToB.

2. B pe3yabTaTe H3y4eHUs] TUCHUTLUIHHBI 00YYAIOIIHIACH TOIKEH:

Obnadams CIEYIONUMA KOMIIETECHIIUSIMA U MHIUKATOPaMHU UX TOCTHKCHUS:

VK-2.1; YK-2.2; YK-2.4; YK-2.5; YK-2.6; YK-2.7; YK-2.8; YK-2.9; YK-2.10

Buame:

— OCHOBHBIC YpaBHEHHUS M METOJBI PEIICHHUS 3a/1a4 CONPOTUBJICHHUS MAaTEPHAIIOB M JeTalei
MaIIINH;

— OCHOBHBIE METOJIBI PAacyYeTOB HA IMPOYHOCTh, KECTKOCTh M YCTOWYMBOCTH DSJIEMCHTOB
KOHCTPYKITUH MaIlIMH U allapaTos;

— OCHOBBI TEOPUH pacyeTa JIeTallel U y3JI0B MAIlIMH U alapaToB XUMUYCCKOW TEXHOIOTHH.

Ymems:

— TPOBOJUTH PACUYETHI IIEMEHTOB KOHCTPYKIIMA HA OCHOBE METOJIOB COINPOTHBIICHUS
MaTEepHAJIOB;

— pacCUYMTHIBATh U KOHCTPYHPOBAThH JICTAIA MAIIHH 10 HCXOHBIM JTaHHBIM;

— MPOW3BOIUTH PACUYETHI TI0 OCHOBHBIM KPUTEPUSIM PAOOTOCIIOCOOHOCTH M KOHCTPYHPOBAHUS
JIeTaJcy MaIllHH.

Braoemw:
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— HaBBIKAMH pacyeTa COMPOTHUBIICHUS MAaTEPUaIOB aHATUTHUYECKUMU METOIaMU;
— HaBBIKaMH BbIOOpA MaTEpUAIOB MO0 KPUTEPUSIM IIPOUYHOCTH;

— pacyeTaMM TUIOBBIX JIeTalel MalllH, M0JIb3YACh crpaBoyHOM autepaTypoit u I'OCTamu.
3 Kparkoe coaepxxanue TUCUUIIIMHBI

Pa3nen 1. Onpenenenue peakuuii onop. Pacrszkenune-coxkaTue. AOCOJIIOTHO TBEPAOE TEJIO.
DneMeHTHhl CTaTUKU. YpaBHEHUs paBHOBecHs.. OCHOBHBIE IOMYIIEHUS U MPUHIUIIBI COPOTUBIICHUS
MatepuanoB. Hampspkenus, nepopmanuu u nepememienus. 3akoH ['yka. Iloctpoenue »smrop
BHYTPEHHUX YCWIHM, HANpPsKCHUW W TNEPEMEIICHHUU. YCIOBHE IPOYHOCTU INPHU PACTSHKECHUU
(cxatun).

Pa3nen 2. Kpyuenne. M3ru6. 3axon ['yka npu cnsure. BuyrpenHue cunoBbie (pakTopsl IpH
Kpy4eHUHU. YCJIOBHE MPOYHOCTU HpU KpydeHHH. [IoHSATHE YUCTOrOo M MONEPEYyHOro H3THUOOB.
[IpaBuia nocTpoeHUs MIOP HNOMEPEUHBIX CHUJI U M3rUOAIOIIUX MOMEHTOB. Y CIIOBUE ITPOYHOCTHU MPU
usruoe.

Pa3nen 3. Cio:xHoe HanpsizKeHHOe cocTossHUe. OCHOBBI TEOPUM HANPSYKEHHOTO COCTOSTHUS U
TUIOTE3bl NMPOYHOCTU. TOHKOCTEHHbIE cocyabl. OrnpeaeneHUe HapsHDKEHUH M0 Oe3MOMEHTHOM
Teopuu. Pacder cxaTbIX CTepKHEN Ha yCTOWYUBOCTD.

Paznen 4. Jlerasm mammu. CoeauHeHus naeraneid mammuH. Banbl u ocu, ux omnopsl u
coeMHeHusl. MexaHuueckue nepeiadmn.

Paspgen S. Pacyer XMMH4YeECKOro ammapara ¢ MeXaHMYEeCKHM IepeMelIuBalouM
ycTpoiicTBoM. BBIOOp KOHCTPYKIIMOHHBIX MaTepualioB. PacueT OCHOBHBIX T€OMETPUYCCKUX
pa3mepoB amnmapata. Beibop duannes, npusoaa. Pacuer ¢uranmneBoro coenunenus. Beroop memanku.
Pacyer memanku Ha npo4yHOCTh. PacueT mmoHku B cTynuile Memankd. Pacuer Bana Mellaiku Ha
BUOpoycToiuMBOCTh. Pacuer Bajna Memanky Ha MNPOYHOCTb. BBIOOp M pacyeT KOMIUIEKTYIOLIUX
aneMeHToB. OdopmiieHue NOSICHUTENbHON 3amucku. Yeprex oOuiero Buja ammapara ¢ BHUJAMH,
pa3pe3aMu, CEYEHUSIMH U BBIHOCHBIMM JJIEMEHTaMH, JAIOMIMMM IOJIHOE IpEJCTaBiIeHHE 00 ero
ycTpoiicTBe M mpuHuune pabotbl. YUeprexu cOOpouHbIX equHUI] U jetaned. OdopmieHue
cnenuduKanum.

4 O0beM yueOHOM TMCUMILINHBI.

Beero CemecTtp
Bun yuebnoit paboTsl 3 4
3E Axkan. 3E Axkan. 3E Axkan.

q. q. q.
OO611ast TpPYA0EMKOCTh AUCHUIIINHBI 6 216 4 144 2 72
KonrakTHasi paboTa — ayIuTOpPHBIE 2,22 30 1,33 48 0,44 16
3aHATHA:
B TOM 4MHcJje B (popMe NMPAKTHYeCKOi 1,44 52 0,72 2 0,22 3
NOJATOTOBKH
Jlexuu 0,89 32 0,89 32
[TpaxTnueckue 3anstus (113) 1,33 48 0,89 32 0,44 16
B TOM 4ucie B popMe NpaKkTUIECKOM 1,44 57 0.72 26 0.22 3
MOATOTOBKH
CamocrosiTejibHAs padoTa 3,78 136 2,22 80 1,56 56
KonrakTHas camocrositenbHas padboTa

" 0,4 0,4

(3a4eT ¢ OIIEHKOM)
Kypcosoit mpoekt 55,6 55,6
KonrakTHas camocrositenbHas paboTa 0.4 0.4
(TpreM KypcoBOTO IPOEKTA) 3,78 ’ 2,22 1,56 ’
Pacuerno-rpaduyeckue paboTbl 18 18
[ToaroToBka K KOHTPOJBHBIM paboTam 18 18
CaMOCTOATENbHOE U3YUEHHUE Pa3/IeoB 436 436
JMCUIUTUTHHEI
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3aver ¢ KYpCOBOM
Bux uTOoroBoro KOHTpOJIA:

OLICHKOM NMPOEKT
Beero CemecTtp
Bun yuebnoit paboTsl 3 4
3E AcTtp. 3E AcTtp. 3E AcTtp.
q, 9. 9,
OO61asi TpyA0€MKOCTh UCITUTUTHHBI 6 162 4 108 2 54

KonrakrHas padora — ayIuTopHbIe 2,22 60 1,33 36 0,44 12

3aHATHS:
B TOM 4YucJjie B popMe NpaKkTHYeCKOii 1,44 39 0,72 195 | 022 6
MOAr0TOBKH
Jlexuu 0,89 24 089 24
[TpakTnueckue 3anstus (113) 1,33 48 0,89 24 0,44 12
B TOM 4HcJe B (GOpMe MPaKTHIECKOM 1,44 39 0.72 195 | 022 6
MI0JITOTOBKH
CamocrosiTejibHas padoTa 3,78 102 2,22 60 1,56 42
KonTakTHas camocTosTenpHas padoTa
. 0,3 0,3
(3a4er ¢ OlIeHKOM)
KypcoBo#l npoekt 41,7 41,7
KonTakTHas camocTosTenpHas padoTa 0.3 03
(TIpueM KypcoBOTO IPOEKTA) 3,78 ’ 2,22 1,56 ’
Pacuerno-rpaduyeckue paboTbl 13,5 13,5
[ToaroroBka K KOHTPOJIBHBIM paboTam 13,5 13,5
CamocrosiTenpHOE H3y9eHUE Pa3JIeioB 327 20,7
JMCIUTUTHHEI
B 3aver ¢ KYpCOBOM
U1 HTOTOBOI'0 KOHTPOJIS: .
OIIEHKOii MPOEKT

AHHOTaNUA padoyeil NPOrpaMMbl JUCUHUILTHHBI
«Opranuyeckasi XuMHs»

1 Heab AuCHMIUIMHBI — NMPUOOPETEHHUE CTYAEHTAaMU 3HAHUN O CTPOCHMU OPraHMYECKHX
COCIMHCHUH, OCHOBHBIX XUMHYECKUX CBOMCTBAX PA3JIMYHBIX KJIACCOB OPraHUYECKUX COCAMHEHUN U
METOJIaX UX MOJIYYCHHsI, KaK MPOMBIIIJIEHHBIX, TaK U JIJA0OPAaTOPHBIX.

2 B pe3yabTaTe u3y4yeHus JUCHUNIMHBI 00YYAIONIUICS 10JIKEH::

Obnadams CIENYIOIMIMMU KOMIIETCHIIMSIMUA W HHIWKatopamu ux poctwxeHus: OIIK-1.5;
OIIK-1.14; OIIK-1.22

3namo:

— TEOPETUYECKUE OCHOBBI CTPOCHHS M CBOWCTB PA3IUYHBIX KJIACCOB OPTaHMYECKHX
COCAUHCHUM;

— CMOCOOBI TIOJIYYCHHS M XHUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB OPraHHYECKHX
COCAUHCHHM;

— OCHOBHBIE MEXaHU3MBbI MPOTEKAHMS OPTAaHUICCKUX PEAKIIHIA;

Ymemo:

— MPUMEHSITh TEOPETHUUECKHIE 3HAHUS JIJISI CHHTE3a OPraHUYECKUX COCTMHEHUM Pa3IMIHbBIX
KJIaCCOB;

— QHAJIM3UPOBATH U MPEICKA3bIBATh PEAKIIMOHHBIC CBOMCTBA OPraHUYECKUX COCAMHEHUN;

— COCTaBJISTh CXEMbI CUHTE3a OPTaHMYECKUX COCTUHEHNN, 3aIaHHOTO CTPOCHMUS;

Bnaoems:

— OCHOBaMHU HOMEHKJIATYPhI M KJIaCCU(UKAITUU OPTraHUIECKUX COCTUHECHHI;

— OCHOBHBIMH T€OPETUUYCCKUMU MPEACTABICHUSIMU B OPraHMUECKOU XUMUU;
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— HaBbIKaMH 000CHOBAHUS PallMOHAIBHBIX CLIOCOOOB MOJIyYEHUS! OPraHUUYECKUX BEIIECTB.
3 Kparkoe coaepxxanue TUCUUIIIMHBI

Pazoen 1. Teopus xumuueckoeo cmpoenusi u HacvlujeHuvle yeae000poosvl (VB).

I.1. [Ipuposa xuMHUUECKOH CBSI3U

[Ipupoma xoBaneHTHOM cBs3u. Dopmynel  Jlpronca. @opmanbHbll  3apsa.  Teopus
rudpuanzanun AO. Teopusi OTTaJKMBaHUS AJIEKTPOHHBIX Hap BasieHTHOUM oGosiouku (OSIIBO) u
dbopma MoJekysn. AToMHO-OpOUTaNbHBIE Moaenu. DdPexTsl B oprannueckol xumuu. [lonstue o
MEXaHHU3ME XUMHUYecKOoM peakiuu. [IpoMexyTouHble COEAMHEHHUS U YaCTHUIbl OPraHUYECKUX
peaKuui.

1.2 AnkaHnbl

I'omonoruueckwuii psia. Mzomepus. Homenknarypa. CrocoOsl monyuenus. [IpoctpancTBeHHoOe
U DJEeKTpOHHOE cTpoeHue. Pusnueckue cBoiicTBa. OOmas XapakTEpUCTUKA PEAKIIMOHHOMN
cnocoOnoctu. [loctynmar Xammonna..

1.3 Crepeousomepust

Tunel crepeon3oMepoB: KOHPOPMEPDI, TEOMETPUYECKIE U30MEPDI, SHAHTHOMEPBL. OnTHYecKas
n3oMepusi. XUpajapHOCTh. OHaHTHOMEpHI. Panemuueckas cmech. CrnocoObl MpPOCTPaHCTBEHHOTO
n300paKeHUs1 ONTHUYECKUX HM30MepoB. OTHOcUTENbHAs U abcoioTHas KoH@urypauu. [Ipoexmuu
Oumepa. D,L-Homenxnarypa. R,S-Homenknarypa. Ilonatue 00 oONTHYECKOW aKTUBHOCTU
COEJIMHEHUH C IBYMsI aCHMMETPUUYECKUMHU LIEHTPAMHU.

1.4 IukiroamkaHbl

I'omonoruueckuit psa. M3omepus. Homenknatypa. CnocoOwl monydenus. Kondopmarum.
Tuns! HanpspkeHu B uKkiIax. Gusndeckue cBoKcTBA. Peaknuy NMKII0aIKaHoOB.

Pazoen 2. Henacvluyennvie yeneeo0opooul.

2.1. Ankensl

I'omonoruueckwnii psa. M3zomepus. Homenknatypa. CriocoOsl osyuenus. [IpoctpancTBernHoe
cTpoenue. Pusnyeckue cBorcTBa. Peakuynm ajakeHoB.

2.2 AJIKVHBI

I'omonoruueckwnii psa. M3zomepus. Homenknarypa. CriocoObl ostyuenust. [IpoctpancTBeHHOe
U 2JIEKTPOHHOE cTpoeHue. Prusndeckue cBOKCTBA. Peakiuy anknHoOB.

2.3. AnkagueHsl ¥ TIOJIMEHBI

[Tonatue o mepuIUKINYecKux peaknusax. ['omonorndeckuit psa. Knaccudukamus. Mzomepus.
Howmenxknarypa. CriocoOsl mosyuenus. Peakmuu 1,3-ankamuenoB. [loHsTHE 0 TEPUIIUKINYECKUAX
peakuusax. Huxnonpucoeaunenue.. Ocobennoctu peakiuii unbca-Anpaepa.

Pazoen 3. Apomamuueckue coeounenus.

3.1 Teopuu apoMaTHUHOCTH.

CoBpemeHHbIE TPEJCTABICHUS O CTPOCHHUU O€H30Jla. ApoMaTHuYecKui Xapakrtep OeH3o.1a.
Oueprus conpspkeHus. OOIMe KpUTepuu apOMaTUYHOCTH.

3.2 Coenunenust 6€H30JILHOTO psija

N3omepus. Homenxmarypa. CrnocoObl momydenus. [IpocTpaHCTBEHHOE | AJIEKTPOHHOE
ctpoenne. Puznveckue cBoicTBa. O0mIas XxapakKTepUCTUKA PEAKITMOHHOM CIIOCOOHOCTH.

Pa3zoen 4. I'anocenonpouseoonvie. Cnupmeol, penonvi, npocmoie 3Qpupol.

4.1 'anoreHONpoU3BOIHbIE

Knaccudukanus. Homenknarypa.

Ankwin- wu  ammnranoreHuasl.  W3zomepus. Howmenknatypa. CrnocoObl  MOJydeHUS.
[IpocTpaHCTBEHHOE U 3IEKTPOHHOE CTpoeHUE. PU3NYECKHE CBOMCTBA.

Peakuuu Hykneo(QuiabHOro 3aMeUIeHMs] W OTIIEMJIeHUS. buMonexkyiaspHbI MeXaHU3M
HYKJI€0(UIBHOTO 3ameleHus (Sn2).

MOHOMONEKYISIPHBIM MeXaHU3M HyKieo(uiapHOro 3amerieHus. Peakuuu oTmiersieHus. [3-
OnmumunupoBanue. Mexanusmbl E1 u E2. ApomaTnueckue rajaoreHONnpous3BojHbIe. MexaHusm
3aMelleHusl rajoreHa B aKTHBHPOBAHHBIX rajoreHapeHax (Sn2 apom). HeaxkTuBupoBaHHBIE
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raJIOT€HOIIPOU3BOIHBIE apPOMATHUYECKUX YIJIEBOJOPOJIOB; APUHOBBIA MEXaHM3M 3aMEIlICHUS
raJioreHa.

4.2 DneMeHTOpraHu4eCKrue COCTMHCHUSL.

XapakTepucTuka CBSI3eH YITIEpOJ-3JIEMEHT B 3aBUCMMOCTH OT IIOJIOKEHHSI JJIEMEHTa B
[lepuonuueckoit cucTtemMe HJIEMEHTOB. Meramiopranuueckue coeauHeHus. HoMenknatypa.
CriocoObl MoTy4eHUs JIMTUI- U MarHUioprannyeckux coeAuHeHuil. Peakuust I'punbsipa, MexaHu3M.
Crpoenue peakTuBoB ['punbsipa. X peaknuu ¢ coOeAMHEHUSMHU, COJEPKALIMMHU AKTHUBHBIA aTOM
BOJIOPOJIa: KUCIOTaMH, CIUPTaMU, AMUHAMHU.

4.3 CnupTsl.

Opnoatomuble cnupThl. Kraccudukaums u  HoMmeHkiaTypa. CrnocoObl  MOTy4eHUS.
[IpocTpaHCTBEHHOE M JJIEKTPOHHOE CTPOCHUE. XMMHYECKHE CBOMCTBA. MHOrOarOMHbBIE CIIUPTHI,
['muxomm. ['munepun. CniocoObl monyuenns. Gusnyeckne U XuMudeckue cBoicta. [Ipaktuueckoe
MIpUMEHEHUE.

4.4 ®eHonbI

Knaccupukauus u HomeHkiarypa. CrocoObl mnonyuenus. @dusznueckue CBONCTBA.
[IpocTpaHCTBEHHOE U 3JIEKTPOHHOE CTPOCHHE. XMMUYECKHE CBOMCTBA

4.5 IpocTsie a3pupbl

Knaccupukanmss u  Homenkiarypa. CrnocoObl monyueHus. @Ouznyueckue CBOWMCTBA.
[IpocTpancTBEHHOE W 3JEKTPOHHOE CTpOEHHE. XMMHYECKHe cBoWcTBa. [lukmumdeckwe 3¢upsbl.
Kpayn-a¢dupsi. KommiexkcoobpazoBanue ¢ noHamu MeTauioB. [I[puMenenue.

4.6 DNIOKCHUCOCTMHEHUS

N3omepus. Homenxinarypa. CriocoOw1 momyuenus. dusnueckue cBorictBa. [IpoctpancTBeHHOE
U DJEKTPOHHOE CTPOCHHE OHTUICHOKCHAA. XUMHUYECKHME CBOMCTBA. MeXaHU3MBl peakuuid Hu
HaIpaBJIeHUE pacKpbITHs KoJblia. [IpuMeHeHne B NpOMBIIIIIEHHOM OpraHUYeCcKOM CHHTE3E.

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

5.1. Anprieruzibl 1 KETOHBI

Knaccudukanms wu HOMeHnkinarypa. CrnocoObl  momydenus. Dusnyeckne CBOWCTBA.
[IpocTpaHCTBEHHOE U 2JIEKTPOHHOE CTpOEHUE. XUMUYECKHUE CBOKWCTBA.

5.2 o, B-HenacelieHHbIe abACTHIBI U KETOHBI.

Howmenxknarypa. Crioco0sl nosydenus. IIpoctpancTBEHHOE U 3JIEKTPOHHOE cTpoeHue. Peakuyu
MPUCOETUHEHUS 3IEKTPOPUIbHBIX (OpoMa M rajoreHOBOJAOPOJOB) U HYKICO(PUIbHBIX PEarcHTOB
(CMHMJIBHOM KHCIIOTBI U a3oTcojepxaiux Hykieopuinos). 1,2- u 1,4-Ilpucoennnenue. Mexanusm
peakuwmii 1,2- u 1,4-npucoeMHEHUS METATUIOOPTAHUIECKUX COCTUHECHH.

5.3 OnHOOCHOBHBIE KApOOHOBBIE KHCIIOTHI.

Knaccudukanus u Homenknarypa. Criocoosl mosydenus. [IpocTpaHcTBEHHOE U AJIEKTPOHHOE
cTpoeHue. Pu3nyeckue CBOMCTBA. XMMUYECKUE CBOMCTBA.

5.4  OyHKIHMOHAJbHbIE  IPOU3BOJHBIE  KapOOHOBBIX  KHCJIOT:  TaJOr€HAHTUAPUIbI
(auuranoreHu 1bl), aHTUAPUAbI, CIOKHBIE FIPUPBL, AMUbI, HUTPUJIBL.

Croco6br  momydeHusi. OCOOEHHOCTH TMPOCTPAHCTBEHHOTO M AJIEKTPOHHOTO CTPOCHHS.
Baxneitmme cpoiictBa. Peakuun N- u O-anunupoBaHus. ©X MeXaHU3Mbl. KEeTEHbI U TMKETCHBI.

5.5 MHOroocHOBHbI€ KapOOHOBBIE KHCIIOTHI.

JlkapOOHOBBIE KHCIOTHI KUPHOTO M apomaruuyeckoro psjaa. Homenknatypa. CrnocoOsl
nonydenus. Guznueckue n xumudeckue cBoricta. Maonossriit a3¢up. [lonyuenue. Crtpoenune, CH-
KucnotHocts. Peakiiuu KoHieHCalMy MaJIOHOBOTO 3(Hpa U MaJTOHOBOM KUCIIOTHI C allbJIeTHIaMH.

5.6 o,p- HenaceieHHble KapOOHOBBIE KUCIOTHI U UX (PYHKIIMOHATIbHBIE IPOU3BOIHBIE.

[IpoctpancrBennas uzomepusi. CnocoObl noaydeHus. XUMHUECKHUE CBOICTBA.

5.7 Anpaerusio- 1 KETOKUCIOTHI.

Knaccudukanus u HOMEHKIIATypa. o, 3, Y-AJIbAETU10- U KETOKUCIOTHI. AIIETOYKCYCHBIHN 3Qup.
Crnioco6s1 moydenusi, crpoenne. Konnencanun Kisitzena u lukmana. MexaHu3masl..

5.8 3ameniénnble KapOOHOBBIX KHCIIOT.

I"anoreno3ameniennsie kucnothl. Kinaccuduxamus u Homenkiaarypa. CriocoObl MoTydeHus o-
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U -raJloreHO3aMeIIeHHBIX KUCIOT. XUMHUYECKHE CBOMCTBA. [ MIAPOKCUKUCIOTHI: KiacCu(pUKaUs U
HoMeHK1aTtypa. CrocoObl nostydyeHusi. OCOOEHHOCTH CBOMCTB O, 3-, Y-TUAPOKCUKUCIOT. JIaKTOHBI.
Amunokucnotel. CnocoOpl mosyueHusi. Crtpoenue. Baxheiliiue ¢usznyeckue M XUMHUYECKHE
CBONCTBA.

Paszoen 6. Azomcooeporcawue u cemepoyuxnuieckue coeOuHeHus.

6.1. Hutpocoenunenus

Knaccudukanus u Homenkiarypa. Crioco6s! noiyyeHus. [IpocTpaHcTBEHHOE U 31€KTPOHHOE
cTpoeHHe. XUMHYECKHE CBOWCTBA. TayroMepusi NMEPBUYHBIX M BTOPHYHBIX adu(aTHUYECKHUX
HUTpOCOeAMHEeHUN. Peakiuu.

6.2. AMuHBI

Knaccudukanus u Homenknarypa. CriocoOsl nomydenus. u3ndeckre CBOMCTBA. XUMUUECKHE
CBOMCTBA.

6.3 A3a- 1 1Ma30COEeTMHEHUS

[Tonyuenue nuazocoeIMHEHUN peakueil TMa30TUPOBAHUS: YCIOBUS IPOBEICHUS PEaKIUU U
MEXaHU3M; pa3JIM4isi B YCTOWYMBOCTH HACBHIIIEHHBIX M apOMATHYECKHUX HA30COCTUHCHUI.
@uznueckne CBOMCTBA. [IpOCTpaHCTBEHHOE M AJIEKTPOHHOE CTPOCHHE  APOMATHYECKHX
IMa30COeIMHEHNI B 3aBUCUMOCTH OT pH cpenmpl, TayromepHbIe MpeBpameHus. XUMUYECKUE
cBoiicTBa. Azocoueranue. [lonydenne n npuMeHeHue azacoequHenuii. CuHTe3.

6.4 I'eTeponMKIINUECKHE COCTUHEHUS

Knaccudukanus. ['ereporukinnyeckue  apoMatuyeckue  coeauHeHus. (OcoOeHHOCTH
MOJICKYJISIPHOM CTPYKTYpHL. [IATHYICHHBIE TETEPOIMKINYECKHE COCNMHEHHS: (ypaH, MTUPPOI,
tnoer. Homenknarypa. Crioco6sl mosyueHus. [IpocTpaHCTBEHHOE W 3JEKTPOHHOE CTPOCHUE.
ApomaruyHocTs. OcoOeHHOCTH peakuuil snekTpoduibHoro 3amenieHus. lllectuwienHsle u
MOJIUSIICPHBIE  TETEPOLMKINYECKUE COCIWHEHHS: MUPHUINH, XWHOJMH, aKpuauH. [lupumus.
DONEeKTpOHHOE CTPOEHHWE U apoOMaTUYHOCTh. (OCHOBHOCTh W HYKJICODMIBHOCTh. Peakmmu
NIEKTPOPUIBHOTO U HYKJIEO(UIBHOTO 3aMEIICHUs: PEaKlIMOHHAs CHOCOOHOCTh M OpUEHTAIMSL.
Tayromepust 2- ¥ 4-THIPOKCH U aMHUHOTIHPUANHOB. COeMHEHHS ¢ HECKOJIBKIMH TeTepOaTOMaMH B
[IUKJIE: TMa30JIbl, OKCA30JIbl, JUAa3HHbI U Tpua3uHbl. OO0IIas XapaKTeprUCTUKa XUMUYECKUX CBOKCTB.

4 O0beM yueOHOI M CUUITHHBI.

Cemectp
Bcero
Bl yue6HOM paboThl 3 cemecTp 4 cemecTp
3E Akan. 3E Akan 3E Akan.
9. . 4. 9,
OO61ast TpyA0€MKOCTh TUCITUTUTHHBI 8 288 3 108 5 180
KonrakTHasi paboTa — ayIuTOpPHBIE 3,11 112 133 48 1,78 64
3aHATHSA:
Jlexuu 1,33 48 0,44 16 0,89 32
[Tpaxtueckue 3anstus (113) 1,78 64 0,89 32 0,89 32
Jlaboparopusie padboTs! (JIP) - - - - - -
CamocrosiTeJibHas padoTa 2,89 104 0,67 24 2,22 80
KoHTakTHas camocTosiTelibHas paboTa
(AmmK uz VII ons 3au / 3au c oy.) i i i
CaMOCTOSATENILHOE U3yUeHHE Pa3IeioB i i i
JVCITATUTAHBI ) ) )
Buabl KOHTpOJIA:
Buo konmponn uz YII (3au / 3au c ou.)
JK3aMeH 2 72 1 36 1 36
KoHTakTHas pabota — TpPOMEKYTOYHAsS 0.8 0.4 0.4
arTecTanus 1 1
IToaroToBka K 3K3aMeHy. 71.2 35.6 35.6
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Buja nToroBoro KOHTpoJIs: \ JK3aMeH \ JK3aMeH \

Cemectp
Bcero
Bl yueGHOM paboThl 3 cemecTp \ 4 cemecTp
3E Actp. 3E Actp. 3E Act
q. q. p. 4.
OO61ast TpyA0€MKOCTh UCIIUTUTHHBI 8 216 3 81 5 135
KonrakTHas paboTa — ayIuTOpPHBIE 3,11 84 133 36 1,78 48
3aHATHS:
Jlexuun 1,33 36 0,44 12 0,89 24
[Tpaktnueckue 3anstus (113) 1,78 48 0,89 24 0,89 | 24
Jlaboparopusie pabots! (JIP) - - - - - -
CamocrosiTeJibHas padoTa 2,89 78 0,67 18 2,22 | 60
KonTakTHas camocTosTenpHas padoTa
(AmmK uz VII ons 3au / 3au4 c oy.) i i i
CaMOCTOSITENIbHOE H3YdeHHE Pa3IeoB i i i
JVCIUTUTAHBI ) ) )
Buabl KOHTpOJIS:
Buo konmponn uz YII (3au / 3au c ou.)
JK3aMeH 2 54 1 27 1 27
KonTaktHass pabora — mpoMexyTo4YHas 0.6 0.3 0.3
arrecTanus 2 1 1
[ToaroToBka K 3K3aMeHYy. 53.4 26.7 26.7
Buja nToroBoro KOHTpoJIs: JK3aMeH JK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl JUCUHUILTHHBI
«Dusnyeckas XuMusa»

1. He.]'lb AUCHMIVIMHBI — PACKPBITh CMBICII OCHOBHBIX 3aKOHOB, YIIPAaBIAIOMIUX XOOAO0M
XHUMHUYECKOI0 IIponecca, I10Ka3aTb oOnactu IMPUIIOKCHUA OTUX 3aKOHOB M HAYYUTb CTYICHTA
rpaMOTHO IMPUMCEHATDH UX IIPU PCHICHUN KOHKPETHBIX TCOPETUUCCKUX U TPAKTHYCCKUX 3a71a4, IOHATH
OCHOBHBIC KMHCTUYCCKUEC 3aKOHOMCPHOCTHU NPOTCKAHUA XUMHUYCCKHUX IMPOLECCOB U POJIb KaTajIn3a
JIIsL XUMHUYECKOM TEXHOIOTHH.

2.B pe3yJjbTaTe H3YUYCHUA TUCHUIIJINHBI Oﬁy‘laIOHIHﬁCH HOJIZKCH:

Obaaoams  CIENYIOIIUMH  OOIIEKYIbTYPHBIMU KOMIIETEHIUSIMU M HHAMKATOpaMH HX
noctmxenus: OIIK-1.6, OIIK-1.15, OIIK-1.23, OIIK-1.24.
3uamo:

— OCHOBHBIE 3aKOHBI (H3MYECKOW XHMHH, B3aUMOCBS3b (PHU3MUECKUX W XUMHUYECKUX
XapaKTePUCTHK MPOIIECCa;

— TIIYTH OIpeleNIeHUs] BaXHEHIINX XapaKTePUCTUK XHMHUYECKOTO paBHOBECHS (KOHCTAHTHI
paBHOBECHS, PABHOBECHOTO BBIXOJA MPOJYKTa, CTETIEHU MPEBPAIICHHSI HCXOTHBIX BEIIECTB) U
BIIMSTHHSI PA3JIMYHBIX (PAKTOPOB HA CMEIICHNE XUMHUYECKOTO PAaBHOBECHS;

— TEPMOJIMHAMUYECKOE ONMMCAHWE CBOWCTB HMICATBHBIX M HEHICATHHBIX PACTBOPOB, MOIXOMBI K
HAXOKJICHHUIO MapIHaIbHBIX MOJSIPHBIX BEIMYNH KOMIIOHEHTOB PacTBOPA.

— TCOPHIO raJIbBAHUYCCKUX ﬂBﬂeHHﬁ;
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— TEOpUM KHUHETHKH, IYyTH TEOPETUUYECKOro pacyeTa CKOpPOCTeH XHMHMYECKUX peakiuil Hu
OTpaHUYEHUs B IPUMEHUMOCTH PAaCUETHBIX METO/IOB;

— OCHOBHBIE YepThl TOMOT€HHOI'O ¥ T€TEPOreHHOr0 KaTajln3a, IPUYUHbl YCKOPEHUSI XUMUYECKOTO
rporecca B IPUCYTCTBUM KaTallu3aTopa.

Ymemy:

— NOPUMEHSTHh TEOPETUUYECKUE 3HAHUS M SKCIIEPUMEHTAIbHbIE METO/IbI UCCIIEIOBAaHUS (PU3HUECKOM
XUMMHU TIPU pEeLICHUH NPOPecCHOHAIBbHBIX 3a/1a4;

— IpeJCKa3blBaTh W HAXOAWTh ONTHUMAJIbHBIE YCIOBHUS IPOBEICHHUS XUMHYECKOIO Ipoliecca C
LEJIbI0 TIOJTYyYEHHS] MaKCUMaJIbHO BO3MOKHOTO BBIX0/Ia MHTEPECYIOLIEro MPOIyKTa;

— NOPUMEHSTbh TEOPETUUYECKUE 3HAHUS M SKCIIEPUMEHTaIbHbIE METO/IbI UCCIIEIOBAaHUS (PU3HUECKOI
XUMMH JUISl pELISHHs BOIIPOCOB, BO3HUKAIOUIUX MIPU U3YYEHUH KMHETUKH XUMUYECKUX PEaKIIHii;

— IMpPOBOAMTH AHAIU3 M KPUTHUECKH OLIEHUBATh IOJIyYEHHBIE SKCIIEpUMEHTAJIbHbIE JaHHbIE,
000011aTh U J1e1aTh 000CHOBaHHbBIE BBIBO/IbI HA Oa3e MPOBEAEHHBIX OMBITOB.

Braoemy:

— KOMIUJIEKCOM COBPEMEHHBIX TEOPETHYECKHX METOJ0B (PU3MYECKOW XUMHUHU U1 pELICHUS
KOHKPETHBIX MCCIIE0BATEIbCKUX 3a/1a4;

— HaBbIKAMU OIIPEIENIEHHUS COCTOSHUS pPaBHOBECHS U CaMOIPOU3BOJIBHOIO HAalpaBiICHUS
XMUMHUYECKOTO IpoIecca;

— 3HAHUSAMHM OCHOBHBIX 3aKOHOB (PM3MUECKONW XUMHH JJIs COAEpKAaTeIbHOM HHTEpHpeTaluu
TEPMOJIMHAMUYECKHUX PacUYETOB;

— METO0JIaMU OTpEJeNICHUs MOPSJIKa U CKOPOCTU PEeaKIMK, YCTAHOBJICHUS JUMUTUPYIOLIEH CTaauu
Y ME€XaHU3Ma U3y4aeMOW XUMHUYECKON PEaKLny;

— HaBbIKAMU  COCTABJICHHWSA  TajbBaHUYECKUX  OJJIEMEHTOB  JUIsl  LeJNed  ONpeaereHHs
TEPMOJIMHAMUYECKHX XapaKTEPUCTUK U KOHCTAHT PaBHOBECHS UCCIIEyeMOI peakliuu;

— 3HAHHUAMHM OCHOBHBIX 3aKOHOB XUMHUYECKOM KHHETHKH, BIMSHUS Pa3IUYHbIX (PAKTOPOB
(TemmepaTypsbl, AaBJIEHUs, KaTalu3aTopa) Ha CKOPOCTh XUMUYECKOH peakiuu.

3. Kpartkoe cogep:xaHue JUCHMILIHHbBI
S cemecTp
Paszpen 1. Xumuyeckasi TepMOAMHAMHUKA

1.1. IlepBbIil 3aKOH TEPMOAMHAMUKH

TepMmoauHaMHuecKUe CHUCTEMBl U TEPMOJMHAMUYECKUE MapaMeTpbl. OKCTEHCHUBHBIE U
MHTEHCUBHBIE CBOICTBA cucTeMBI. TepMoarnHaMuuecKuii mpouecc. @yHKIMU COCTOSIHUS U (PYHKIIMH
npouecca. BHyTpeHHss sHeprus 1 SHTANIbIUS, UX cBoicTBa. TemnoTra u padora kak popmbl nepegaun
sHepruu. Pabora pacmupeHuss rasza u 1moJsiesHas pabotra. DOpMyIUPOBKM MEPBOrO0 Hauaia
TEPMOJIMHAMUKU. B3aMOCBSI3b TEMIOTHI, pabOThl U U3MEHEHUSI BHYTPEHHEH SHEPIrUu B U30XOPHOM,
1300apHOM U U30TEPMHUUYECKOM Ipoleccax. TermioéMKOCTh BellecTBa — U30XOpHas Wi u3o0apHas,
MOJIsIpHas, yaeiabHas. TernIoéMKOCTh HlealbHbIX [a30B, B3aUMOCBSI3b MOJISIPHBIX TerioémMkocTel Cp
u Cy uaeanpHOTO rasa. TemioéMKOCTb TBEPJBbIX BELIECTB U KUAKOCTEH. 3aBUCUMOCTb MOJISIPHOM
1n300apHON TEMIOEMKOCTH BEIIECTBA OT TEMIEpaTyphl, SMIIMPUYECKUE YpPaBHEHMs (CTEIIEHHBIE
psabl), UX MPUMEHUMOCTb. 3akoH KyOoB Jlebas, mpaBuno romonra u Iltu. Cpennsis uzobapHas
TEIUIOEMKOCTh BEIIECTBA B HMHTEpBajie Temieparyp. TemieparypHas 3aBHCHUMOCTH MpUpPAILLEHUs
sHTanenuu BewectBa (Hr — Ho) nmpu moctosiHHOM naBieHuu ¢ y4€ToM (a3oBbIX MEPEXOJIOB.
TemmoBoi#t addekr xumuueckoro mporecca. OCHOBHOE cTaHmapTHoe coctosiHue. CTaHIaapTHBIS
SHTANBNUK OOpa3oBaHMsl U cropaHus BemiecTB. IIpumenenue 3akonHa ['ecca Ui BbIYMCICHUS
TEIUIOBBIX 3((HEKTOB XUMHUECKUX U (PU3UKO-XUMHUYECKUX IpolieccoB. CBs3b TEMIOBbIX 3((HEKTOB
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[P IOCTOSIHHOM 00bEME U MPU MOCTOSHHOM JIaBJI€HUH. 3aBUCUMOCTh TEIIOBOTrO 3¢ (eKTa peakiuu
oT TeMmmeparypel. BwiBom u ananmm3 ypaBHeHus Kupxroda B muddepenumanbaol dopme.
WurerpupoBanue ypaBHeHnus: Kupxroda.

1.2. BTopoii 3aK0OH T€pMOJIUHAMUKHU.

CaMonpou3BOJIbHBIE U1 HECAMOIIPOM3BOJIbHBIE, 0OpaTUMBbIE U HEOOpaTUMbIE, PABHOBECHBIE
(KBa3UCTaTUYECKUE) W HEPaBHOBECHBIE Ipolecchl. PaboTa paBHOBECHOTO U HEPaBHOBECHOTO
npoueccoB. DopmMynMpoBKM BTOPOro Hayalda TEPMOJUMHAMUKUA. OHTPOINHUS KaK KpUTEpUi
HaIPaBJIEHHOCTH CaMOIPOU3BOJIbHBIX IPOLIECCOB M PABHOBECHS B M30JUPOBAHHBIX CHCTEMAX.
3aBUCUMOCTD SHTPOMHH BEIIECTBA OT MApaMETPOB COCTOSIHUS (TEMIEpaTyphl, JaBJIEHUA, 00beMa).
Pacyer u3MeHEHUS PHTPONUU B PA3IMYHBIX IpPOLIECCaX, CBA3AHHBIX C M3MEHEHHEM COCTOSIHUS
UJeabHOTO ra3a, a TaKXKe YHUCThIX TBEPABIX WM JKUIKUX BellecTB. V3MeHeHHe SHTPONUU B
IpoLecce CMEIICHUs HlealbHbIX ra30B. MI3MeHeHne sHTponuu npu pa3oBbIX nepexoax. Termnopas
teopema Hepracra, mocrynatr I[lnanka (TpeTbe Havamo TepMOAUHAMUKH). CTaTUCTHYECKas
MHTEpIIpeTalysi BTOPOro Hayana TePMOJUHAMMKH, ypaBHeHHE bonbimana-Ilnanka. Beruucienue
aOCOJIIOTHOM SHTPONMHU BelllecTBAa. PacueT M3MEHEHMsI SHTPONHMHM B XMMHUYECKUX DPEAKUMIX MpU
pa3nuuHbIX TemnepaTypax. O0benuHeHHoe ypaBHeHue | u Il 3aKkoHOB TepMOAMHAMUKH. DHEprus
I'enpMroneia u sHeprust I'mbbca Kak KpUTEpUU HANPABIEHHOCTH IPOLIECCOB U PABHOBECHS B
3aKpBITBIX CHCTEMax. XapakTepucTuyeckue (QyHKIUU. 3aBUCUMOCTb 3Hepruu ['enpmrosibia u
sHepruu ['mb6ca or mapamerpoB cocrosiHus. TemmeparypHast 3aBUCHUMOCTh SHepruu [106ca
BelecTBa ¢ yuétoM (ha3oBbIx nepexooB. Pon ¢azoBoro nepexona (mepBblil, BTOpoi). YpaBHEHUS
I'u0O6ca-I'enbmronpua. Pacuer u3meHeHuil craHgapTHbIX 3Hepruil ['mb6ca u I'enbmrosbia B
XUMHMUYECKUX PEaKLUsIX MPU pa3IMuHbIX TeMIepaTypax.

CucreMbpl MEPEMEHHOIO COCTaBa. XHMHMUYECKHH TMOTEHLMAl KOMIIOHEHTa CHCTEMBI.
3aBUCUMOCTh XMMHUYECKOTO TMOTEHUHUATa OT JABJICHUS M TeMIEepaTypbl. YCJIOBHS paBHOBECUS U
CaMOIIPOU3BOJIBHOTO MPOTEKAHUS MPOIlecca B CUCTEMaX IEPEMEHHOTO COCTaBa.

1.3. XumMuueckoe paBHOBECHE.

MarepuanbHblii  OalaHC XUMHUYECKOM peakldy, CTENeHb IPEBpAIICHUs, XUMUYECKas
NepeMeHHas. YpaBHEHUE U30TEpPMbl XuMudeckoi peakuuu (n3orepmsl Bant-I'odda). Xumunueckoe
CPOJCTBO. AHanu3 YpPaBHEHMsS HW30TE€PMBbl I ONPEACIICHHs HAIPaBJICHUS CAMOIIPOM3BOJIBHOIO
MPOTEKAHUSI XHMHUYECKON peakiuud OT JAHHOTO HCXOJHOro (HEpaBHOBECHOTO) COCTOSIHUSL.
TepmonnHamuyeckass KOHCTaHTa XHMHYECKOTO PABHOBECHS M HOMIMPUYECKHE KOHCTAHTHI
xumuueckoro pasHoBecus (Kx, Ke, K, Kp), ypaBHeHUS UX CBS3U U1 peaklUK B U€aTbHOM ra30Boii
cmecu. KoHCTaHTBI paBHOBecUS [JIs1 TOMOT€HHBIX M T€TEPOT€HHBIX pEaKLUMH, HACATbHBIX U
HEUJEaIbHBIX PEAKIIMOHHBIX cucTeM (Ha mpumepax). CMmelleHne XMMHUYECKOTO0 paBHOBECHUS IPU
n3MeHeHuu oduiero nasieHus (T = const) u pu 1o0aBIeHUH B cucTeMy uHepTHOTrO rasa (T = const,
P = const).

Bnusinue Ttemmneparypel Ha KOHCTAHTY XMMHUYECKOTO PaBHOBECHUS, ypaBHEHHUS M300apbl U
M30XOpbl XMMHMYECKOW peakuuu. BbIBOJ, aHamM3 W MHTETPUPOBAHUE HA3BAHHBIX YPAaBHEHUM Ha
npuMepe ypaBHEHHUsI M300apbl. Pacuer cpegHEro M MCTUHHOTO TEIUIOBOTO 3(PQeKTa XUMUYECKUX
peakuuii U3 3aBUCUMOCTH TEPMOJMHAMHUYECKON KOHCTaHTBI PaBHOBECHs OT Temmeparypsl. Pacuer
KOHCTaHT PaBHOBECHS XUMHUYECKHX pEaKUUd U3 CTaHJApPTHBIX TEPMOJUHAMHYECKHUX (PYHKIMMA
BEILIECTB. BpIUKCIIeHNEe KOHCTAHT PAaBHOBECUS XUMHUYECKHX PEAKIUH IO CIPABOYHBIM JAHHBIM O
KOHCTaHTaX paBHOBECUs peakuil 00pa30BaHUs COETMHEHUHN U3 IPOCTHIX BEILIECTB.

Pazgea 2. ®a3oBble paBHOBeCHS B OJTHOKOMIIOHEHTHBIX CHCTEMAaX

2.1. ®a3oBble niepexosl U Pa3zoBas quarpaMma COCTOSIHHS 711 OTHOKOMITOHEHTHBIX CHCTEM

daza, KOMIIOHEHT, YUCI0 cTeneHel cBo0oapl. [IpaBuio da3 'mnb6ca. [Ipumenenue npasuina
¢a3 I'mb6ca mnsa ananmsa (a3oBBIX PaBHOBECHH B OJHOKOMIIOHEHTHBIX cucTemax. [[uarpamma
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COCTOSIHUSL OJHOKOMIIOHEHTHON cuCTeMbl, €€ (a3oBble MO, JUHUM U TPOMHBIE TOYKH,
BBIpaXKaIoI1e COOTBETCTBEHHO 0JHO(a3HOE, 1ByX(a3Hoe U TpexPa3zHoe paBHOBecHs. HachleHHbIH
nap, TemrepaTypHasi 3aBUCUMOCTb JJaBJICHUsI HACBIIIEHHOT O rapa. Kpuruueckas Touka, KpUTHIECKOe
COCTOSIHUE BelIeCcTBa, ero ocodeHHocTH. BoiBoa u aHanu3 ypaBHeHus Knaneilipona. 3aBUCUMOCTD
TEeMIIepaTyphl IJIABJICHHUS OT BHEIIHETO JaBJICHUs, UHTErpupoBaHue ypaBHeHHUs Kiameipona st
paBHOBECHS] TBEPAOE TEJIO - XKUAKOCTh. PaBHOBecusi ¢ ra3oBou (a3oi, ypaBHenune Kianeipona-
Knay3uyca, BbIBO ¥ MHTETPUPOBAHUE YPABHEHUS /1711 ONIMCAHUS JIMHUM HCTIapeHus U CyOIuMaliui,
UCIO0JIb3yeMble JomyieHus. OnpeneneHue KoopIuHaT TPOMHOMN TOUKH.

2.2. Onpenenenue TepMoAMHaAMUYECKUX (PYHKIUHI mporecca (pa3zoBoro nepexoaa

[Ipumenenne  ypaBHeHusa  Knanmeilpona-Kiayzmyca — juit pacuera  HM3MEHEHHs
TEpMOIMHAMUYECKUX QYHKIHH npu (a30BbIX IpeBpalieHUsIX. B3auMocCBs3b SHTANBINN I1aBJIEHUS,
WCIIapEHUs U BO3TOHKH B TPOWHOM TOUKE. DMIUPUIECKOE MpaBmiIo TpyToHa.

Paspnen 3. TepmoanHamMmuyeckasi TeOpUsi pacCTBOPOB
3.1. OcHOBBI TepMOIMHAMUKHU pacTBOPOB. [lapunanbHbie MOJIbHBIE BETUYHHbI

Knaccugukanuu pactBopoB. [lapiuanbHble MoJisipHbIE BeNIUYUHBL. YpaBHeHus ['ub60ca-
Jtorema (BbIBOJ M aHanu3). MeTobl ONpeAeieHUs] MapUUaIbHBIX MOJISIPHBIX BEJIWYUH (METOA
KacaTelbHBIX U MeETOJ OTpe3KkoB). OTHOCUTEIbHBIE MapLHUAIbHBIE MOJIIPHbIE BEIMYMHBI
(mapuuanbHble MOJIsipHbIEe QYHKIMU cMelleHus ). TepmoanHaMuyeckue GyHKIMM CMELIEHUsI.

3.2. TepMoIMHaMHUYECKOE ONMCAHNE UICATBHBIX U HEUJEAIbHBIX PACTBOPOB

WneanbHble (COBEpILIEHHBIE) PACTBOPbl. XUMUYECKHM MOTEHIMAl KOMIIOHEHTa HUJEaIbHOTO
pactBopa. TepMmoauHamMuueckue (QYHKUMM CMEIIEHUs JUIsl MIEalbHBIX pacTBOpoB. PaBHOBecue
"uneanbHbI pacTBop-nap", 3akoH Payns, rpaduueckas unrepnperanus 3akona Payns. Ilpenensno
pa3baBiieHHbIE pacTBOPBI, 3aK0H ['eHpu. YpaBHEHHE XMMHUECKOI0 IOTEHIIMAJIA JUIsl pACTBOPUTEIS U
pacTBopeHHoro BeulectBa. HenneanbHbie (peajibHbI€) pacTBOPBI, OJOKUTENIbHbIE U OTPULIATEIIbHbBIE
OTKJIOHEHUS OT ujeanbHoCTH (0T 3aKoHa Payns). CtanaapTHbIE COCTOSIHUS KOMIIOHEHTOB PacTBOpa.
CuMMeTpuYHas U HECUMMETPUYHAsl CUCTEMbl CpaBHEHUs. Pacuer akTUBHOCTEN M pallMOHAIbHBIX
K03((UILIMEHTOB aKTUBHOCTH KOMIIOHEHTOB pacTBopa. TepMoanHamuyeckue (QyHKIMH CMEIICHUS
JUIS HEUJI€aJbHBIX PaCTBOPOB. 3aBUCUMOCTh aKTUBHOCTH U KO3(h(PpUllMEeHTa aKTUBHOCTH KOMIIOHEHTA
OT TEMIIEPATYPhl U JaBJICHHUSL.

3.3. KomnuratuBHble CBOMCTBa pa30aBIIEHHBIX pPACTBOPOB HEJNETYYUMX BELIECTB B JIETy4yeM
pacTBopurene

KomnuratuBHble cBoMcTBa pa30aBIEHHBIX PACTBOPOB HEJIETYYUX BELIECTB B JIETyYUX
pacTBopuTeNX (IMOHWKEHUE JaBJIEHUS HACBHIILIEHHOTO Iapa pacTBOPHUTEN HaJa pPAacTBOPOM IO
CPaBHEHMIO C YHCTBIM PAacCTBOPHUTENIEM, MOBBIIIEHUE TEMIIEPATyphl Hauana KUIEHUS U MOHWKEHHE
TEeMIIepaTypbl Hayaua OTBEPAEBaHUS PACTBOPOB, OCMOTUYECKOE JaBJICHHE). DOYUTMOCKOIUYECKas U
KPUOCKONHMYECKass KOHCTAHThl pacTBOpUTENs. BbIBOA ypaBHEHHS, CBS3bIBAIOILIETO IOHUKEHHE
TeMIIepaTypbl Hauajla OTBEpAECBaHUs C KOHIIEHTpanuei pactBopa. OcMoc, 0CMOTHYECKOE JaBJIeHUE,
oOpatHblil ocMoc. Vcrosib30BaHNE KOJUITMTaTUBHBIX CBOMCTB Ui OINPENEICHUs] MOJISIPHONM MAccChl,
CTENEHU JUCCOLMAIMU WM CTEIIEHU aCCOLMALMKA PACTBOPEHHOTO BEIIECTBA.

Pa3nen 4. ®a3zoBble paBHOBecHsI B MHOTOKOMIIOHEHTHBIX CHCTeMAaX
4.1. PaBHOBECHE «KMJIKMH PACTBOP - HACBILLEHHBIN NTap» B ABYXKOMIIOHEHTHBIX CUCTEMAX.

JlnarpamMmsl «JaBJI€HUE-COCTABY, KTEMIIEpaTypa-CoOCTaBy», «COCTaB Mapa-coCTaB KHUAKOCTU»
I UACAJIBHBIX U HCUACAJIIBHBIX PaCTBOPOB. HpI/IMeHeHI/IG ImpaBujia (1)33 K UCCJIICJOBAHUIO JUArpaMM.
3akonbl ['mb0ca-KonoBanmoBa. AszeoTpomnusi, TEPMOIUHAMUYECKOE YCIOBHE TOYKH a3e0TpoIla.
HpaBI/IJ'IO pbruara. DU3NKO-XUMHYECKIE OCHOBEI PasaACICHUA KUIKUX cMmecen MCTOAaMHU IEPECTOHKA
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U PEKTHU(PHUKALUY.
4.2. PaBHOBECHE OKHJIKOCTH-TBEPJ0E» B ABYXKOMIIOHEHTHBIX CUCTEMAX.

Tepmuueckuii aHaIu3, KPUBbIE OXJIAKICHUS, IOCTPOCHUE TMarpaMMbl IUIABKOCTH 110 KPUBBIM
oxnaxaeHus. CUCTeMbl ¢ OrpaHUYEHHOW M HEOTrPaHMYEHHOM pPacTBOPUMOCTHIO KOMIIOHEHTOB B
TBepAOM coctosiHuU. 3oMopdu3m. Tunsl TBEpAbIX pacTBOPOB. JnarpaMMsl MJIaBKOCTH H30MOP(HO
KPUCTAJUITM3YIOLIMXCS BEIECTB. JMarpaMMBbl IJIABKOCTH CUCTEM C OTPAHUYEHHON paCTBOPUMOCTBIO
B TBEPJOM COCTOSIHMM. DBTEKTHYECKOE U IMEPUTEKTHUECKOe paBHOBecHs. OmnpenerneHue cocTaBa
IBTEKTUYECKON JKUIKOCTH MOCTpOoeHHEeM TpeyrojbHuka Tammana. Ilpumenenue npasmia ¢as
['m60ca k uccnenoBanuio (a30BbIX PABHOBECHUH.

6 cemecTp
Paspnen 5. PacTBopHbI 2/1€eKTPOJIMTOB
5.1 PacTBOpBI 2JIEKTPOJIMTOB B CTATHYECKUX YCIOBUAX

TepMmoauHaMHUeCcKOe OINHUCAHWE CBOMCTB pacTBOPOB AJIEKTPOJIUTOB. AKTUBHOCTH U
K03 (ULMEHTHl aKTUBHOCTHU 3JIEKTPOJIUTAa U UOHOB B PAacTBOpPE, CPEeIHUE MOHHBIE KO3(DPUIIMEHTHI
aKTUBHOCTH. CBSI3b aKTUBHOCTH JIEKTPOJIUTA CO CPEIHEN MOHHON aKTUBHOCTBIO U KOHILIEHTpalHen
anektposurta. HMonnas cuna pactBopa. I[lpaBuno wuoHHOW cuibl. OCHOBHBIE TIOJIOKEHUS
ANEKTPOCTATHYECKON TEOPUHU CHIIBHBIX dIeKTpoauToB Jlebas-Xrokkens. [Ipenenpusiii 3akon [edas-
XIOKKeNsl, BTOpPO€ W TpeTbe NpHUOIMKEHUS TEOpHH, Tpaduyeckoe NpPeACTaBICHUE H3TUX
3aBUCHMOCTEH.

5.2 PacTBOpBI 3NEKTPOIUTOB B TUHAMUYECKUX YCIOBUIX

[IpoBoauuky snexkrpuyeckoro toka I m II poma, noOHHAs M 3JIEKTPOHHAs MPOBOJUMOCTD.
VY nenbHast, MOJISIpPHAS. M DKBUBAJICHTHASI DJIEKTPUYECKHUE IIPOBOJIUMOCTH, B3aUMOCBS3b MEX/1y HUMU.
3aBUCUMOCTb YJECJIbHOW U MOJISIPHOM 3JIEKTPUYECKOW MPOBOAUMOCTEH OT KOHIIEHTpAlLUH,
TeMIlepaTypbl U TNpUpoAbl pacTBopuTesss. CKOpOCTh M MOJBHUKHOCTH (a0COJIOTHAs CKOPOCTh
JBIDKCHMS]) MOHOB. 3aKOH HE3aBUCHMOIO ABWKEHHST MOHOB (3akoH Komppayma). Ilpenenbhbie
MOJISIPHBIE 3JIEKTPOIPOBOJHOCTH MOHOB. DcTadeTHBI MEXaHU3M MIEpPEeHOca SJIEKTPUUECTBA HOHAMHU
TUAPOKCOHMS M TUIpoKcuia. Yucnaa nepeHoca HOHOB. DJIEKTPOIIPOBOJIHOCTh PACTBOPOB CHUIIbHBIX
AJIEKTPOJIUTOB, YpaBHEHHE KOpHS KBajpaTtHoro (ypaBHenue Kombpayma). Ilpumenenue Tteopuu
CUJIBHBIX JJICKTPOJUTOB ISl OOBSCHEHUS SJICKTPOPOPETHUECKOTO M peaKkcarimoHHOTO 3P ¢HEeKTOoB
CHIIKEHUS 3JIEKTPOIPOBOJAHOCTH. BilMsiHME 1moJield BHICOKOW HAINpPSKEHHOCTH M BBICOKOW YacCTOTHI
IIEPEMEHHOTO  TOKa  Ha  JIEKTPONPOBOAHOCTH  PAacTBOPOB.  MeTOIMKM  HM3MEpeHus
EKTPONPOBOJHOCTH. KOHIYKTOMETPUUYECKOE ONPEACIICHHE CTENEHN M KOHCTAHTBHI JUCCOLUALUN
ClIabbIX AJIEKTPOJIMTOB, TEIJIOTHL, JHTPONMUM U HHepruu ['nbbca mpouecca AUCCOLUALNH,
PacTBOPUMOCTH MAJIOPACTBOPUMBIX COECTMHEHUI.

Pazjien 6. DiieKTpOXMMHYECKHE CHCTEMBI (LIenu)
6.1 DJ1C u snexTpoAHBIC TOTECHITUAIBI

DNEeKTPOXUMHUYECKUE CUCTeMbl (1enu). Bo3HMKHOBEHHE CKauka MOTEHIMalla Ha TpaHMIIe
paznena npoBoaHUKOB | u Il poga. JIBOMHOMN 3JIEKTPUUYECKUM CITOU. DIEKTPOXUMHUUECKHI MTOTEHITHA,
rajibBaHu-noteHuyan. O0parumble 3IEKTPOAbl U 00paTUMBbIE ANEKTPOXUMUYECKUE LENH (3IEMEHTHI).
DNEeKTPOABMKYIasi CHJIa TaJbBAaHUYECKOIO 3JIEMEHTA, YCJIOBHBIM AJIEKTPOJHBIM MOTEHIHAI
(motermman B BogopoaHod mkane). CBsazp DJIC ranpBaHWYECKOHW IIEMM C  AJIEKTPOIHBIMHU
noteHunanamu. [IpaBumno 3uakoB D/IC u 37€KTpOAHBIX MOTEHIHAIOB. TepMoanHamMuyeckas TEOpHst
raJbBaHUYECKHX sIBJICHUHW. BpiBo1 11 aHanu3 ypaBHeHus: HepHcTa, BeIpakaromiero 3aBucuMocts 9J1C
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raJbBaHUYECKOTO 3JIEMEHTAa OT aKTUBHOCTEW KOMIOHEHTOB JJIEKTPOJHOW peaKIuu. YpaBHEHUE
['m60ca-I'enbMronpa Uisi AJIEKTPOXUMUYECKUX CHUCTEM. 3aBHCHUMOCTh JJ[C TarbBaHUYECKOTO
alieMeHTa OT TeMmIeparyphl. Kiaccuukanus 37€KTpoIoB: AJIEKTPObI MEPBOTO M BTOPOrO poja,
ra3oBbl€, OKHCIUTEIbHO-BOCCTAHOBUTENbHbBIE. YpaBHeHHe HepHcTa [uis moTeHuuana 3JIeKTpOJ0B
BCEX BUJIOB.

6.2. "'anpbBaHUYECKHE IIIEMEHTHI

Tunel ranbBaHMYECKUX 3JIEMEHTOB: XMMHUYECKUE, KOHIEHTPALMOHHbIE, C MEPEHOCOM, Oe3
nepeHoca. Jud@y3noHHbI MOTEHLIMAA, MEXaHU3M BO3HUKHOBEHHUS M METOJBI €ro YCTpaHEHUs
(cBeneHus K MUHUMaJbHOU BennuuHe). Meroauka uzmepenust /1C 1 31eKTpoJHbIX MOTEHIIMAJIOB.
[IpumeHeHre TOTEHUMOMETPUU U  OMNpEAeNieHUus TEPMOJMHAMUYECKHX  XapaKTEPUCTHUK
XUMHUYECKUX PEAKINH, IPOTEKAIOUIUX B FAJIbBAHMUYECKOM 1IENH, KOHCTAHT XMMHYECKOI'0 paBHOBECHS,
aKTUBHOCTEH M KO3((UIMEHTOB aKTUBHOCTH JJIEKTPOJUTOB, pH pacTBOpOB, NpouU3BEACHUS
PacTBOPUMOCTH MajOpPacTBOPUMBIX COETUHEHUH. XMMUYECKHE HCTOUHUKH TOKA.

Pa3zgen 7. XumMnueckass KHHETHKA
7.1. ®opMasibHasi KWHETHKA

TepmoauHamuueckas BO3MOXKHOCTh IIpollecca W €ro IpakTUdeckas (KhHeTHdecKasi)
ocylecTBUMOCTh. [Ipenmer u 3amaun XMMUYEeCKOW KUHETUKU. OCHOBHbBIE MOHATHSA (HOPMaJIbLHOM
KMHETUKH: CKOPOCTh XHMMHUYECKOM pPEaKIUH, MOJIEKYJISIPHOCTb, YaCTHBIM W OOMMHA MHOPSAIOK.
OCHOBHOM MOCTyJaT XMMHMYECKONW KHHETUKHM, KHHETUYECKOE YpPAaBHEHUE CKOPOCTH PEAKIIHH.
KoHcTanTa CKOpPOCTM XMMMYECKOW pEAKLUUH, Pa3MEPHOCTh KOHCTAHTBI CKOPOCTH. MeTronasl
OTIpEeJIeNIEHUs] CKOPOCTEeH XUMUYECKUX peakuuid. IIpocThie (a1eMeHTapHbIe) U CIIOKHBIE PEeaKIUu.
Kunerunka mpocTeiXx ¥ (opMabHO MPOCTBIX OJHOCTOPOHHMX TOMOTEHHBIX peakiuil. Peakiuu
[EpBOro, BTOPOrO M TpeThero mnopsaakoB. JuddepeHuuanbHass U HHTErpanbHas (OPMBI
KMHETUYECKUX YpaBHEHUM, KUHETUYeCKHue Kpusble. JIMHEilHOe mnpeicTaBlieHne KUHETUYECKUX
KPUBBIX JUISl pEaKkUMil pa3IM4yHbIX NOPsAAKOB. Bpems mnosynpeBpamieHus. Peakuuu HyseBoro
nopsiaka. Meron wu30biTka (M3oisnuu) OcTBasiblia OMPEACNICHUS] YAaCTHBIX TOPSAKOB IO
COOTBETCTBYIOIIEMY peareHTy. JuddepeHunanbHble M HHTETpalIbHbIE METObl OIpPEEICHUS
MOpsIIKa peakuuu. Pa3nnune KOHLIEHTPALlMOHHOTO M BPEMEHHOro HOopsAAKoB. CIIOXKHBIE peakiuu.
[IpyHIMI HE3aBUCUMOIO MPOTEKAHMS 3JIEMEHTApHBIX peakuuidl. OOpaTuMble U MapaljielibHbIe
peakuuu mnepBoro nopsaaka. uddepeHunanbHble YpaBHEHMSI, ONUCHIBAIOIINE CKOPOCTH ATHX
peakuui, Ux UHTerpupoBanue. KuHeTnueckue KpuBbIE Ui KaXIOr0 U3 PEearupyrolluX BEIECTB.
[locnenoBarenpHbie  peakuuu 1-ro mopsnka. Cucrema aud@epeHUUanbHBIX YpaBHEHHH,
ONMCHIBAIOIUX KUHETUKY [1OCIIEI0BATENIbHbBIX peaknii. Kunetnueckue ypaBHEHUS U KHHETHYECKHE
KpUBbIE Ul BCEX YYAaCTHUKOB peakuuu. Bpemsi NOCTHXKEHHS MaKCHMaJbHOM KOHIIEHTpalUH
IIPOMEXYTOYHOI'O BELIECTBA. 3aBUCUMOCTh MAaKCHUMaJIbHOM KOHILIEHTPAIlMK MPOMEKYTOYHOIO
BEILIECTBA OT COOTHOIIECHHSI KOHCTAHT CKOPOCTEN OTIEIbHBIX CTAIAUI MOCIEA0BATEIIBHON PEAKLINH.
[IpuHUIMUI JTUMUTHPYIOMICH CTaguu TOCJIENOBATEIBLHON XHUMUYECKON peakuuu. CTarmoHapHBIN
PEXHUM IPOTEKAaHUsl IOCIEIOBATENIbHBIX peakuui. MeToJl KBa3HCTAalMOHAPHBIX KOHIIEHTpAIUi,
o0nacTb NpUMEHeHus. BiusiHue TeMnepaTypbl Ha CKOPOCTh XUMUYECKOHN peakuu, TpUOIHKEHHOE
npaswio Baut-I'odda. YpaBuenue Appenuyca B nuddepeHuIHanbHON U UHTErpaibHON (Qopme.
OddexTrBHAs dHEpPrusi axkTUBAUUMM M IPEASKCIOHEHIHMAIbHBI MHOXHUTENb, METOAbl UX
OTpe/ieNIeHUs] U3 SIKCIIEPUMEHTAIbHBIX TAHHBIX.

7.2. Teopuu XUMHYECKON KUHETUKHU

Teopuss axtuBHbIX (O6uHapHbIX) coynapenuit (TAC). CkopocTh peakuuu Kak YHUCIO
CTOJIKHOBEHUH aKTHBHBIX MOJIEKYJ1 B €IUHHIy BpeMeHH. KoHcTaHTa CKOpOCTH OMMOJIEKYISpHOM
peakuuu. PU3MUECKUN CMBICH MPEIIKCIOHEHIIMAJIbHOTO MHOMKMUTEIS W DHEPIMM aKTUBAaLUU B
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pamMKax TEOpUM aKTHBHBIX coynapeHuil. Ctepuueckuil (pakTop, HEOOXOAUMOCTh €r0 BBEICHUS B
KMHETUYECKOE YpPaBHEHHE peakUnH. /I0CTOMHCTBA M HEAOCTATKH TEOPUHU AKTUBHBIX COYJIApPEHUM.
MexaHu3M MOHOMOJIEKYJISIpHBIX Tra30BbIX peakuuii B pamkax TAC, cxema Jlungemana.
HcronkoBaHne NpPUYMH HM3MEHEHMS MOPSAKA MOHOMOJIEKYISIPHOM pPEakUWH IpU H3MEHEHUH
JABJICHHS.

Teopuss mepexonHoro cocrtosiHusi (aktuBupoBaHHoro komiuiekca) (TIIC wnmu TAK).
OcHoBuble nonoxxkenusi TIIC, kuHermyeckass cxema peakuud. [loBepXHOCTh NOTEHLMATIBHON
SHEpPruM, KOOpAMHATA PEaKUuHu, NyTh peakiuu. AKTUBHPOBAHHBI KOMIUIEKC M €ro CBOMCTBa,
UCTUHHAs »HHeprusi aktupauuu. CKOpPOCTh peakUWh — CKOPOCTh paclnaja aKTHBHPOBAHHOIO
KOMIUIEKCa (cxopocTh ero IIPOXO0KICHHUS yepes MOTEHIUAIbHBIN 6apnep).
KBasutepmonunamuueckas ¢opma ypaBHenuss TIIC, »sHTampnuss W SHTpONMS aKTHUBALUH,
TPAaHCMHUCCUOHHBIM K03 ¢uuueHt. CBsA3b  OSHTAIBNIMM  aKTUBAMU € 3PQPEKTUBHOI
(3KCTIEpUMEHTAIbHOMN ) 3HEpPTUel aKTUBALIUH.

7.3. DOTOXMMHUYECKNE U LEIHBIE PEAKIUN

@DOTOXUMHUYECKUE pEaKIUU, IEpPBUYHBIE KM BTOPUYHbIE (HOTOXMMHYECKHUE MPOIIECCHI.
doroaucconuanus u Goronus. oTodusnueckue (Ie3aKTUBALIMOHHBIE) IPOLIECCHI TPH NOTJIOICHUN
u3nydeHus. 3akoHsl potoxumun: I'porryca-/Ipenepa u DiHiurelina-1Itapka. KBaHTOBBIN BBIXOJ.
Kunernka mpoieccoB, HPOUCXOASIIUX C  ydacTueM  (OTOBO3OYKIEHHBIX  MOJIEKYIL
Cencubunuzaropsl, CeHcHOUIM3UPOBaHHbIE (QOTOXUMUYECKUE peakuud. OCHOBHBIE Ppa3IUUUS
peakuui ¢ GOTOXUMUYECKUM M TEPMUYECKHMM HHULUHUpOBaHHEM. DOTOXMMHUYECKHE MPOILECCH B
atMocdepe, POTOCUHTE3.

[ennble peakuuu. Ilpumepsl peaknuii, NPOTEKAOIMMX IO LEMHOMY MEXaHU3MY.
Oco0eHHOCTH U OCHOBHBIE CTAJIMU IIEMHbIX PeaKIiil. MexaHn3Mbl 3apOXKACHUS, Pa3BUTHS U 0OpbIBa
uerneid. JINHEHHBIN U KBaIpaTUIHBIA OOPBIB LIeTICH. 3BEHO IIeMH, JTMHa 1enu. HepasBeTBiueHHbIC U
pa3BeTBIICHHBIE LlenHble peakiuu. KuHeTrnka Hepa3BeTBIEHHBIX LENHbIX peakiuil. Cragumn
pa3BETBIEHHOW IIeMHON peakiuu. BeposTHOCT, 00pbIBAa W pa3BeTBICHHUS Iienu. Pa3Burtue
Pa3BETBIICHHBIX LEMTHBIX PEAKIMI1 BO BpEMEHH, CTAllMOHAPHBIN 1 HECTALIMOHAPHBIN PEKUMBI TEUECHUS
peakuuu. IlpenenbHble SBICHHsS B DPa3BETBIEHHBIX peakuusAxX. HrKHUNA M BEpPXHUU IpENeIbl
BOCIUIAMEHEHUs (B3phIBa) LemHON peakiuu. [loayocTpoB BocmiiaMeHEHUS!.

Pa3pen 8. Karaaus

I'omoreHnHsli u rereporeHHbli KaTtanu3. ABTokaTtanu3. OCHOBHbIE 3aKOHOMEPHOCTH
KAaTAUINTHYECKUX peakuui. BriusHue katanuzaropa Ha TEPMOAVMHAMUYECKME M KHUHETUYECKHE
XapaKTEePUCTUKU XUMHUYECKUX peakiuil. CeneKTUBHOCTh JIeHCTBUS KaTtanu3aTopa. Karanutuueckas
aKTUBHOCTb, yJEJIbHasg KaTaJIUTUYeCKass aKTHUBHOCTb. [oMoreHHblii karanu3. CHOuTHBIA H
pa3ienbHbI MEXaHU3Mbl KaTAJIMTUYECKUX PEAKLIUM, YHEPreTUYECKHUE TUArpaMMBbl B3aUMOICHCTBUS
peareHToB ¢ KaTaiuzaropoM. OOmmui u crneuuuyecKkuil KUCIOTHO-OCHOBHBIM — KaTalu3.
O¢ddexTrBHAsT KOHCTAHTAa CKOPOCTH pEaKIUH, KaTalu3upyeMol BellecTBaMH C KHUCJIOTHO-
OCHOBHBIMM CBOMCTBaMU. KaramuTnyeckne KOHCTAHTBI CKOPOCTH pEaKMU. [ eTeporeHHbI KaTanus.
CKOpOCTh TeTepOTeHHO-KaTaAIUTHYECKON peakiuu. THuIlbl reTepOreHHbIX KaTaau3aTopoB. 3aKOH
NercTByIOIMX NoBepXxHOCTeN. Poib agcopbunu B rereporeHHoM npouecce. Kunerrka rereporeHHo-
KaTaJIUTHYECKUX peaKLUi, He JIUMUTUPYEMBbIX nuddy3ueir. OTpaBieHne KaTalu3aTOPOB.

4. O0beM yueOHOH TUCHUILTHHBI

Cemectp

Bun yuebnoit paboTsl Bcero
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Axar. AKaL AKaL
3 | MV g | MR g | AR

OO61mast TpyA0€MKOCTh TUCIUTUTHHBI 14 504 8 288 6 216

KonrakTHas padoTa — ayIuTOpPHBIE 4,89 176 2,67 96 222 20

3aHATHS:
Jlexuu 1,33 48 0,89 32 0,44 16
[IpaxTnueckue 3anstus (113) 1,78 64 0,89 32 0,89 32
Jlaboparopusie padoTs! (JIP) 1,78 64 0,89 32 0,89 32
CamocrosiTesibHAs paboTa 256 4,33 156 2,33 100
[ToaroroBka k 1a60paTOpHBIM paboTam 114 64 50
KonrakTHas camocrositenbHas padboTa 7,11 - 433 - 233 -

CaMOCTOATENbHOE U3YUEHHUE Pa3/IeIoB 142 9 50

U CITUILIINHEI

Buabl koHTpOJIS:

IK3aMeH 2 72 1 36 1 36

KontakTHas pabota — mpOMEXyTOUYHas

0,8 0,4 0,4
arTecTanus 2 1 1
[ToaroroBka K sK3amMeHy 71,2 35,6 35,6
Buja nToroBoro KOHTpoOJIS: JK3aMeH JK3aMeH
C
Beero eMecTp
. 5 6
Bun yuebnoit paboTsl A A N
3E Kajl. 3E Kajl. 3E Kajl.
q, q, q,
OO6mast TpyA0€MKOCTh TUCITUTLTHHBI 14 324 8 162 6 162

KonrakrHas padoTa — ayaiuTOpPHLIE
P yAaurop 489 | 132 | 2,67 | 72 | 222 | 60

3aHSATHS:
Jlexuu 1,33 36 0,89 24 0,44 16
[IpaxTuueckue 3ansatus (113) 1,78 48 0,89 24 0,89 24
Jlaboparopusie padoTs! (JIP) 1,78 48 0,89 24 0,89 24
CamocrosiTeJibHas paboTa 192 4,33 117 2,33 75
[ToaroroBka k 1abopaTopHBIM paboTam 85,5 48 37,5
KonrakTHas camocrositenbHas paboTa 7,11 - 433 - 2.33 -
CaMOCTOATENbHOE U3YUEHHUE Pa3/IeIoB 106.5 69 375

U CITUILINHEI

Buabl koHTpOJS:

IK3aMeH 2 54 1 27 1 27

KonrtakTHas pabota — mpOMEXyTOUYHAs

0,6 0,3 0,3
arrecTanus 2 1 1
[ToaroroBka K sK3amMeHy 53,4 26,7 26,7
Buja nToroBoro KOHTpoOJIS: JK3aMeH JK3aMeH

AHHOTANUA padoyeil NPOrpaMMbl JUCUHUILTHHBI
«KosionaHass XuMus»




1 Heap aucnumimHbl — mnpuoOpeTeHHe oOydaromuMuca 0a30BbIX 3HAHMM B oOnactu
TEPMOJIMHAMUKHU ITOBEPXHOCTHBIX SIBICHUN U CBOMCTB JUCIEPCHBIX CUCTEM U IOJIyY€HHUE YMEHUU B
4acTHU MCMOJIb30BAaHUS 3TUX 3HAHUI NPH HCCIEA0BAHUHU, IPOSKTUPOBAHUHU U CO3JaHUU pPEabHbIX
CHUCTEM, SIBJIIOIIUXCS B OOJIBLIIMHCTBE CIIy4aeB AUCIIEPCHBIMU.

2 B pesyabrare u3dy4eHHs AUCHUILIMHBI 00YYAIOMIUICH 10JIKEH

Obnadams CIeyONUMA KOMIIETEHITUSAMA U WHIUKATOPaAMU UX JTIOCTHKCHUS:

OIlIK-1.7, OlIK-1.16, OIIK-1.25.
3namo:

- IPU3HAKU 0OBEKTOB KOJUIOMJAHON XUMUU U UX KJIaCCU(UKALIUIO.

- OCHOBHbI€ MOHATHS U COOTHOIIEHUS TEPMOIMHAMUKH TIOBEPXHOCTHBIX SIBJIEHUH (TE€pMOJIMHAMUKA
MIOBEPXHOCTHOTO CJIOS; aJAre3us, CMauWBaHWE M pacTEeKaHUE >KUJKOCTEH; IUCHEPCHOCTb H
TEPMOJUHAMUYECKHAE CBOMCTBA TEJT; aJICOPOIMS ra30B U MMapoB, aJACOPOIHS U3 PAaCTBOPOB).

- OCHOBHBIE TeOPHUH (PU3NUECKON aCOPOITUH.

- OCHOBHBIE TPEJCTABJIEHHUS O CTPOEHUM JIBOWHOTO AJIEKTPUYECKOIO  CJIOSl; IPUPOAY
AJIEKTPOKUHETUYECKOTO MMOTEHIIMAJIA; OCHOBHBIE AJIEKTPOKUHETUYECKHE SIBICHUS.

- ycioBusi mnpuMmeHHMMocTH 3akoHa Crtokca; 3akoH OWHmTeiiHAa — CMOJIYXOBCKOTO,
rurcoMerpuyueckoe ypapHenue Jlammaca.

- MPUPOJY CEAMMEHTALMOHHON M arperaTMBHOM YCTOMYMBOCTH; OCHOBHBIE CBOMCTBA PACTBOPOB
[TAB kax nmuo¢uiIbHBIX CUCTEM; OCHOBHbIE mojioxeHus Teopun JIPO; npuynHbl 1 0COOEHHOCTH
OBICTPOM M MEJUIEHHON KOaryJsiluy, KOHIEHTPAIMOHHON 1 HEUTpaTM3alluOHHON KOATyJIALNH.

- TUIBI CTPYKTYP, BOHHUKAIOIINE B JUCIEPCHBIX CUCTEMaX, MPUUMHBI U YCIOBHUS UX 00pa30BaHUS;
KJIaCCU(UKALUIO JUCIIEPCHBIX CUCTEM I10 UX PEOJOTHUYECKUM CBOMCTBAM.

Ymemo:

- paccuMTHIBaTh MapaMeTpPbl, KOTOPHIMHU XapaKTEpU3YIOT AUCIIEPCHOCTb.

- TPOBOJUTH pacueTbl C UCIHOJb30BAHUEM OCHOBHBIX COOTHOILIEHUH TEPMOJMHAMUKU
MTOBEPXHOCTHBIX SIBJICHUH.

- pacCUUTHIBATH OCHOBHBIE XapaKTEPUCTUKU OPUCTON CTPYKTYPBHIL.

- paccuuThIBaTh BEJIMYMHY AJIEKTPOKMHETUYECKOTO0 MOTEHIHala IO JaHHBIM 3JIEKTpoocMoca M
anekTpodopesa.

- paccuuThIBaTh HUHTETpalibHyl0 U JauddepeHnalbHyl0 KpPUBbIE paclpeesieHuss YacTUll [0
pazmepam.

- paccuMThIBaTh M aHAJIU3UPOBATH NOTEHIIUAJIbHbIE KPUBBIE TAPHOTO B3aUMOICHCTBUS YaCTHLL,

- paccuMTHIBaTh U U3MEPATH BA3ZKOCTb TUCHEPCHBIX CUCTEM.

Bnaoemuv:

- IPEACTaBIICHUSIMU O POJIM MIOBEPXHOCTHBIX SIBJICHUHN U IUCIIEPCHBIX CUCTEM B TEXHUKE U IPUPOJIE.
- METOJaMH U3MEPEHUS IOBEPXHOCTHOTO HATSKEHMSI, KPaeBOI'0O yIia.

- 3HAaHUSIMHU O METOJIaX U3MEpPEHUs aJcopOLUU U YAETbHON TOBEPXHOCTH.

- 3HAaHUSAMU 00 YCIIOBMSIX IPUMEHUMOCTH ypaBHeHHUs [ esnbMroibia — CMOIyX0BCKOIO;

- METOJaMHU OTIPEJEIICHUS AEKTPOKNHETHUYECKOIO IOTEHIIaa.

- METOJIOM CEIMMEHTAllMOHHOI'O aHAJIN3A.

- METOJJaMH OIPENIEICHUSI KPUTUYECKOW KOHLIEHTPAlluy MULEIJI0O00pa30BaHuUs;

- METOJaMH HCCIIEI0OBAHUSI KWHETHUKU KOAryJsaLuu.

- METOJJaMU U3MEPEHHUS U aHAJIN3a KPUBbIX TEUECHHUS.

3 Kparkoe coaepxxanue TUCUUILIMHBI
Pazgen 1. [lpenMer v npu3HaKu 0OBEKTOB KOJUIOMIHOW XUMUHU

Konnonnnast xumust - HayKa 0 IOBEPXHOCTHBIX SIBJICHUSX U IUCTIEPCHBIX cucTeMax. OCHOBHBIE
MMOBEPXHOCTHBIC SIBJICHUS: aare3vs W CMaduBaHWE, KAMWUIAPHOCTH, aACcOpPOIUs, DJIEKTPUUECKHE
SIBJICHUS HA TIOBEPXHOCTSX | JIp.

OcHOBHBIE MPU3HAKU JUCTIEPCHBIX CUCTEM - TETEPOTCHHOCTh U IUCIIEPCHOCTD; TOBEPXHOCTHAS
SHEPTHsI; KOJTMYECTBEHHBIC XapaKTEPUCTUKU aucriepcHOCTH. Kinaccudukamus JUCepCHBIX CUCTEM
[0 arperaTHOMy COCTOSIHUIO IUCHEpPCHOM (a3l W AucrepcuoHHOW cpensl. Kiaccudukarms
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CBOOOJHOIMCIIEPCHBIX CUCTEM IO pa3MepaM YacTHI] U [0 B3aUMOJICHCTBUIO MEXAY TUCIEPCUOHHOM
cpenoit u aucnepcHoit (azoil. Posib MOBEPXHOCTHBIX SIBJICHUN U TUCHEPCHBIX CUCTEM B MPUPOAE,
IIPOMBIIIJIEHHOCTHU U, B YACTHOCTH, XUMUYECKOU TEXHOJIOTHH.

Pasznen 2. TepMoamHaMuKa NOBEPXHOCTHBIX SIBJICHUN

OOuias xapakTepUCTHKa NOBEPXHOCTHON sHepruu. IloBepxHocTHas sHepruss B 001EeM
ypaBHEHUU 1-ro U 2-ro Hayan TepMoJuHaMHUKU. [loBepXHOCTHOE HaTsHKEHHE KaK Mepa SHEpruu
'nb6ca MmexdazHoii mnoBepxHOCTU. [IOBEpXHOCTHOE HATSHKEHHUE - XapaKTEPUCTHKA IPUPOJIBI
conpukacaromuxcs gpa3 u ux B3aumojieiicTBus. CBoicTBa MOBEPXHOCTEH KUAKUX U TBEPABIX TEIN.
VYpaBuenue ['m60ca-I'enbmrosiblia uiss BHYTpEHHEH yIeNbHOW MOBEPXHOCTHOM 3HEpruu (MOJHOU
MIOBEPXHOCTHON JHEpPruu). 3aBUCUMOCTb JHEPIeTUYECKUX IapaMeTpOB IOBEPXHOCTH OT
TeMmIiieparypsl. [Iporieccsl caMonpou3BOJILHOTO YMEHBIIECHHS IOBEPXHOCTHON YHEPTHH.

Ancopbuusi ¥ NOBEPXHOCTHOE HaTspkeHHe. CBsi3b BEIMYMHBI aIcOpOIMHM C MapameTpamu
CHUCTEMBI: HW30TE€pMa, M30NUWKHA © H30cTepa anacopOuuu. Meronq wu30eiTkoB ['mOOca.
OyHaamMeHTanpHOEe ajcopOiuoHHoe ypaBHeHue ['10O06ca. ['mbOcoBckas azacopbuusa. YactHoe
BbIpakeHue ypaBHeHus | m60ca. [IoBepXHOCTHO-aKTHUBHBIE M TOBEPXHOCTHO-UHAKTUBHBIE BEIIECTBA.

Anresus, cMauyMBaHUE W PACTEKaHHWE KUAKOCTEH. Axare3us u koresus. Ilpumponma cui
Mexa3zHoro B3aumojeicTeus. YpasHenue Jronpe nis pabotsl aare3un. CMauyuBaHue U KpaeBou
yroi. 3akoH lOnra. Cs3p paboTel aare3un ¢ KpaeBbIM yriaoMm (ypaBHeHue [lrompe-lOunra).
JlnopunbHple u nMOQOOHBIE MOBEPXHOCTU. MeToabl OmpenesieHus KpaeBbIX yrioB. BnusHue
MOBEPXHOCTHO-akTUBHBIX BemlecTB ([IAB) Ha cmaunBanue. Pactexanue xxunkocreit. Koapduuuenrt
pactekanus mo [apkuncy. Dddexkr Mapanronn. MexdazHoe HaTSHKEHHE HA TPAHUIIE MEXIY
B3aMMHO-HACBIIEHHBIMU KUAKOCTAMU W IpaBwio AHTOHOBA. IIpakTHueckoe 3HaueHUE AAre3UH,
CMauMBaHMS U PAaCTEKaHMSI.

JucnepcHOCTh U TepMoAMHaAMUYecKre cBoicTBa Ten. [IpaBumno a3 ['mb0ca u AuCIEepCHOCTS.
BnusiHue KpuBU3HBI TMOBEPXHOCTHM Ha BHYyTpeHHee paBiieHue Ten (ypaBHeHue Jlamaca).
[ToBepxHOCTHas 3Heprusi U paBHOBecHble (opmbl Ten. Ilpunuun ['m66ca-Kropu. 3akon Bynbda.
Kanunnsipusie sBinenus (ypaBHeHue JKiopeHa), MX pojib B IPHUPOJE M TEXHOJIOTMH. MeToJibl
OTpEJIeNICHUs] IOBEPXHOCTHOTO HATSDKEHUS. 3aBHUCHUMOCTh TEPMOJMHAMHUYECKON peaKklMOHHOU
CHOCOOHOCTH OT aucnepcHocTH. YpaBHeHnue KenbBuna. BausiHue qucnepcHOCTH Ha paCTBOPUMOCT,
KOHCTaHTY PaBHOBECHSI XUMUUECKON peaKInu, TeMIeparypy (pa3oBoro nepexoaa.

[lonyyeHue AucCHIEpCHBIX cUcTeM. Merobl aucneprupoBaHusi. YpaBHeHue PeOunpaepa ans
paboTel aucneprupoBaHus. AJCOpPOIMOHHOE NOHMIWKeHue mnpoyHoctu (Apdext Pebunaepa).
l'omorenHas u rereporeHHas KoHjaeHcauus. MeractabmibHoe cocTosHue. OHeprus ['nbbca
o0paszoBaHus 3apojbIiiia HOBOU (Pa3bl, KPUTHUECKHUI paguyc 3apojsiia. /[Be ctaguu oOpa3oBaHus
HOBOM (a3pl. CBS3b KUHETHKHM O0Opa30oBaHWsA HOBOW (ha3bl C TMEpechIeHUuEM. YIIpaBieHUE
JHMCIIEPCHOCTbIO TNPU TOMOT€HHOW KoHJeHcaluu. I[Ipumepsl mMoJiydyeHUS IUCHEPCHBIX CHCTEM
MeTojaMu (PU3UIECKON M XUMHUUECKOW KOHICHCAIIUH.

Paznen 3. AncopOuunoHHble paBHOBECUS

Knaccudukanuss mexanusmoB ancopbumm (duzmueckas ancopOuus, XeMmMocopomus u
noHooOMenHast aacop6ius). [Ipupona ancopOrmoHHbIX cril. OCOOEHHOCTH COCTABIISIONTNX CHIT BaH-
nep-Baanbca (OpUEeHTAMOHHBIX, HHAYKIMOHHBIX U JAUCIIEPCHOHHBIX) MPU acopOIUu. Y paBHEHHE
JUI MOTEHIMAIbHOM SHEPrUu B3aUMOJECHCTBUS aToMa (MOJIEKYIIbI) C IOBEPXHOCTBIO TeNa.

Ancop6uusi ra3oB U IapoB Ha 0JIHOPOAHOM MOBEPXHOCTH. 3aKoH ['eHpu. YpaBHEHHE U30TEPMBI
MOHOMOJIEKYIISIpHOM aacopOuuu JIenrmiopa u ero ananu3. OrnpeeneHre KOHCTaHT 3TOT0 YpaBHEHUS
(mueitHas dhopma ypaBHeHus Jlenrmiopa). YpaBaenne Operinmnxa. Teopus MOIUMOIEKYIIPHON
aacopb6muu bpynayspa, Ommerta, Temnepa (BOT), ypaBHeHHE HM30TEpPMBI aJCOPOITUH, €r0 aHAIHU3.
Jlunetinas popma ypaBuenust bOT u pacuer ero koncrant. OnpesesieHne yaeabHONW MTOBEPXHOCTH
meroaoMm bOT.

Ancopbuusi ra3oB ¥ IapoB HAa MOPUCTBIX Marepuanax. KoinuyecTBEHHbIE XapaKTEPUCTHKU
MOpUCTBIX MatepuasioB. [lopucTeie Tena KOpHYCKYJISIPHOM, KpPUCTAIMYECKOW M TyOuyaToi
CTPYKTYphl, MeToAbl MX mnoJyiyuyeHus. Knaccudukanus nop no JAyOMHHHY U €€ B3aUMOCBS3b C
TEOPHUSIMHU AJICOPOITUH.
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Teopust xanmuuIsIpHONM KOHJeHcaunu. KanwuisspHO-KOHJIEHCAMOHHBIN rucrepe3uc. Pacuer
UHTEerpaibHON U nuddepeHanibHoN KpUBBIX pacipeieeHns 00beMa op 1o pa3Mepam.

OcobeHHocTH acOpOLMK HA MUKPOTIOPUCTHIX MaTepuanax. [lorennmansuas Teopus [lomsau.
AncopOuMOHHBIM moTeHuuan. XapakTepucTuueckas KpuBas ajcopbuuu. TemmeparypHas
MHBAPUAHTHOCTh U ap(UHHOCTh XapaKTEpUCTUUYECKUX KpuUBbIX. OO0OIIEHHOE ypaBHEHUE TEOPHUH
JlyOouHuHa OOBEMHOIO 3allOJIHEHUSI MUKPOIIOpP, YAaCTHBIE Clydau 3TOTr0 ypaBHEHMs (ypaBHEHUE
Hy6ununa-Panymkesuua). AncopOuus ra3oB U NapoB B XMMHUYECKON TEXHOJIOTHH.

Ancopbuusi OBEPXHOCTHO-aKTUBHBIX BellecTB. BnusHue crpoenus wmoiiekyn IIAB Ha
MTOBEPXHOCTHYIO aKTUBHOCTb, IpaBmiio [rokino-Tpaybe. 3aBUCHMOCTh IOBEPXHOCTHOTO HATSKEHUS
OT CcOCTaBa pacTBOpa Ipu coONoAeHUM 3akoHa ['eHpu u ypaBHeHusa JleHrMiopa. YpaBHEHHE
HIumkoBckoro. YpaBHeHHs! COCTOSIHUS ra3000pa3HbIX MOBEPXHOCTHBIX (aICOPOIMOHHBIX) MJICHOK.
Turbl NOBEPXHOCTHBIX IJIEHOK M ONpEIETIeHUE UX XapakTepucTuK. Becwl Jlenrmropa. dakTopsl,
ONpEJEINSAIONINE arperaTHoe COCTOSIHUE aJCOPOLMOHHBIX IUIEHOK. OmpeleneHue CTPOEeHUS
a71copOLIMOHHOTIO €105 U pa3mepoB MoJiekyn [TAB.

Paznen 4. DnexTpuyeckue BJAEHUS Ha IOBEPXHOCTU

JBoiiHoit anekrpuueckuii cioit (19C), mexanuszmsl oopazoBanus JJIC. CooTHOUIEHUS MEXKITY
ANIEKTPUYECKUM IOTEHIMAJIOM U IOBEPXHOCTHBIM HaTshHKeHHEeM (ypaBHeHus Jlummmana).
DneKTpOoKaNnWUISIpHbIE KpUBbIE U onpeienienrne napamerpos JIOC no 3TuM KpuBbIM.

Oo6mue npexacrasineHuss o teopusx crpoenus JOC. Teopus I'ym — YUenmena. YpaBHeHue
[lyaccona-bonbumana s quddysnoit yactu A3C u ero pemenue. Tommunaa quddy3HOro cios u
BIIMSHUE Ha Hee pPa3IMuHbIX (akTopoB. JIBOWHON anekTpuueckuii cioi mo Teopuu llltepHa,
nepesapsiaka nmopepxHoctu. [lpumepsr oopazoBanus JJIC. Mutiemisl U UX CTPOSHHE.

YetbIpe BUIA NEKTPOKUHETUUECKUX SIBJICHUIN. DIEKTPOKUHETUUECKUN MOTEHIMAI U BIMSIHUE
Ha HEro paziuyHbIX GakTopoB. YpaBHeHue | enbmrosnbra-CMOIIyXOBCKOTO JUIsl CKOPOCTH IIEpeHoca
mpu  dJeKTpoocMoce ©  anekTpodopese. DddexTsl, HE yUUTHIBaGMbIE HSTHUM ypaBHCHHEM
(OBEpXHOCTHAs! IPOBOJAUMOCTb, IEKTPO(POPETUIECKOE TOPMOKEHUE, PETaKCAIIUOHHBIN 3PPeEKT).
[IpakTHueckoe UCHob30BaHUE AIEKTPOKUHETUUECKUX SIBJICHUM.

Pasznen 5. Kunetnueckue CBOMCTBA TUCIEPCHBIX CUCTEM

OCHOBBI CeIMMEHTAIMOHHOTO aHanu3a. CBA3b CKOPOCTU OCaXACHUS YAaCTHULl C UX PAa3MEPOM.
VYcnoBusa cobmonennsi 3akoHa Ctokca. CeUMEHTAllMOHHBIN aHAIW3 TOJIMIMCIIEPCHBIX CHUCTEM.
KpuBas cegumentrauuu. KpuBble pacnpeneneHuss 4acTULl MO paauycam. OKCIEPUMEHTAJIbHBIE
METO/Ibl B CETUMEHTAIIMIOHHOM aHaJIN3e.

MouekynsapHo-KUHETHUECKass ~ Npupoja  OpoyHOBckoro  JBmxkeHHs. CBsi3pb  MexAy
CPEIHEKBAPATUYHBIM CIBUITOM YacTUL U KodpduuueHtoM aupdysun (3akoH OWHIITEHA-
CMOJTyXOBCKOT0). DKCIIEpUMEHTANIbHAS MTPOBEPKA 3aKkoHa DHHIITeTHA-CMOoTyxoBcKoro. CriencTBus
13 TEOPUU OPOYHOBCKOTO JBUKEHUSI.

CenuMeHnTanmmoHHO- IO Y3UOHHOE paBHOBECHE, TUTICOMETPUYECKHI 3aKOH.
CenuMmeHTallMOHHAS YCTOMYMBOCTD AUCIIEPCHBIX CUCTEM.

Paznen 6. ArperatuBHas ycTOMYMBOCTD U KOAryJsliys JUCIEPCHBIX CUCTEM

OO01ue BOMPOCH YCTOMYMBOCTU JAUCIEPCHBIX cucTeM. CeauMeHTalMOHHAas U arperaTuBHas
ycroiuuBocTH cucteM. JInodunbHble U TMO(POOHBIE CUCTEMBI: CaMOIPOU3BOJIBHOE 00pa3oBaHUE
OJIHMX U HEOOXOIUMOCTh cTabmimm3anuu apyrux. Kpurepuit nmnodunsHOCTH cucTeM 1o Pebunaepy-
lykumny.

Jlmopunbuple gucnepcHble  cuctembl.  Kiaccudukamus u o0mas — XapakTepUCTHKa
MTOBEPXHOCTHO-aKTUBHBIX BeIleCTB. TepMoIMHaMUKa U MEXaHU3M MHUIIe/1000pa3zoBanusi. CTpoeHue
muuemt [TAB. Comobunuzanusa. OcHOBHbIE ()aKTOPBI, BIUSIOLINE HA KPUTHUECKYIO0 KOHIEHTPALIUIO
munemiooopazoanus (KKM). Metoast onpenenenus KKM. [Ipumenenue ITAB.

JInodpoOubIe qucnepcHbie cucteMbl. akToOphl ycTOWYMBOCTH JMO(OOHBIX cucTeM. brictpas u
MeuieHHas koarymsuus. Kuneruka xoarynsiuu no CmonyxoBckomy. OmpezneneHue CKOpOCTH U
BpEMEHH MOJOBUHHOM KOaryssiuu. 3aBUCUMOCTh YUCJIa YaCTULl PA3HOTO MOPsAKA OT BPEMEHHU.

OcHoBHbie mojnoxkeHust Teopun Jlepsaruna, Jlangay, ®epses, OsepOeka (AJIDO).
PacknuHuBarolee 1aBjieHUe U €ro COCTABJIAIOIINE. DHEPrus AIEKTPOCTATUYECKOTO OTTAIKUBAHUS
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IIpU B3aMMOJEUCTBUHU ci1a003apspKeHHbIX noBepxHocTed. Cuibl U 3Heprus nputsbkenus. OOriee
ypaBHEHHE JJIsi DSHEPTUM B3aUMOJEWCTBUS JUCIEPCHBIX dYacTull. lloTeHuuanbHble KpUBbIE
B3aUMOJICHCTBUSL YacTUIl B MOHOCTAOMIM3MPOBAHHBIX IUCHEPCHBIX cucTemax. [loTeHnuanbHbIi
Oappep M €ro 3aBUCUMOCTb OT TOJIIMHBI Au(@y3HOoro cinos. Koarymsuus B mepBoM U BTOPOM
MuHUMYMax. Helitpanu3anuonHas u KOHIEHTpamoHHas koaryssimus. [Topor ObICTpoii Koarymsiuu.
[lpaBuno  Llyneue-I'apau.  3akon  [epsruna.  Crabunuzauus — JUCHEPCHBIX — CHUCTEM
BbICOKOMOJIEKY IsipHbIMU  coequHeHusiMu (BMC) u TTAB. Meroapl OYMCTKM NPOMBIIUIEHHBIX U
OBITOBBIX CTOKOB, OCHOBAHHbIE HA U3MEHEHUH arperaTuBHON U CEAMMEHTALMOHHONW YCTOWYMBOCTH
JMCTIEPCHBIX CHCTEM.

Paznen 7. Ctpykrypoobpa3zoBaHue ¥ CTPYKTYPHO-MEXaHUYECKHE CBOWCTBA TUCIEPCHBIX CUCTEM

Tunel cTpyKTyp, 00Opa3yroluxcs B arperaTUBHO-yCTOMYMBBIX U arperaTuBHO-HEYCTOWYMBBIX
IUCIEepCHBIX  cuctemax.  JKHIKOKpUCTANIMYECKOE  COCTOSIHHUE — arperaTMBHO-YCTOMYMBBIX
JMCIIEPCHBIX CHCTEM.

Bo3HukHOBEHHE OOBEMHBIX CTPYKTYp B  arperaruBHO-HEYCTOWYMBBIX  (1HO(OOHBIX)
JUCIEPCHBIX cUcTeMax. B3aumMOCBsI3p MeEXy BHIOM INOTEHUMAIBHOW KPUBOM B3aMMOJEUCTBUS
yactull (o teopuun JJIOO) u TunoMm Bo3HUKAIOMIUX CTPYKTYp. KoarynsinuoHHO-TUKCOTPOIIHbIE U
KOHJICHCAIIMOHHO-KPUCTAJIIN3allMOHHbIE CTPYKTYpHI. Ilepexon onHux cTpykryp B apyrue. Teopus
CTpyKTypooOpa3zoBanus ((U3MKO-XMMHUYECKasi MEXaHMKa) KaK OCHOBAa TIOJIyUCHUS HOBBIX
MaTepHuaoB.

Peonornueckuii MeTo 1 MICCIIEIOBAHUS TUCTIEPCHBIX CUCTeM. OCHOBHBIE TIOHATHS U UICATbHBIC
3aKOHBI peoJiornu. MoJenupoBaHue PEOJOrMYECKUX CBOWMCTB Ten. Moaens Makcseia, Moaenb
KensBuna-®oiirra, Mmoaens buarama.

Knaccudukanuss AuCIEPCHBIX  CHUCTEM IO  CTPYKTYPHO-MEXaHUYECKUM  CBOICTBaM.
HproTOHOBCKHE U HEHPIOTOHOBCKHUE KUAKOCTU. [IceBromiacTuueckie U JUiIaTaHTHBIE KUAKOCTU U
TBEpAOOOpa3Hble Tena. BS3KOCTh KUAKUX arperaTMBHO YCTOMYMBBIX JUCHEPCHBIX CHUCTEM.
VYpaBuenust OitHmirediHa, Ilraynunrepa, Mapka-Kyna-XayBunka. Peonoruueckue cBoiicTBa
CTPYKTYPUPOBAHHBIX KUAKOOOPA3HBIX U TBEPIOOOPA3HBIX CUCTEM.

8. 3akmroueHue
HOBGpXHOCTHBIC SABJICHHUA U OUCIICPCHBIC CUCTCMBI B XUMHUYECKON TEXHOJIOTHU. KOJ'IJ'IOI/II[HaSI
XUMHS ¥ OXpaHa OKPYKAIOUIEH CPEIbI.
OO61Iee KOJIMYECTBO pa3/eios - 8.

4 O0beM yueOHOM TMCUMILTUHBI

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

OO0uiasi TPy10€eMKOCTb AU CIUNIJIMHBI 5 180 135
KonTakTHasi paboTa — ayANTOPHbIE 3aHATHUS: 1,79 64,4 48,3
Jlexuun 0,89 32 24
[Tpaxtueckue 3anstus (113) 0 0 0
Jlaboparopusie paboTs! (JIP) 0,89 32 24
CamocrosiTesibHasi paboTa 2,22 80 60
KoHnTakTHas camocrositenbHas pabota - -
CaMocCTOATENbHOE N3YUYEHUE PA3/IEI0B AUCUUIUIMHGI (MoAroToBKa | 2,22 80 60
K J1a00paTopHbIM paboTam)
Bujx koHTpoJs:
JK3aMeH 1,0 36 27
KonrtakTHas paboTa — mpoMeXyTOYHas aTTECTaIUs 1,0 0,4 0,3
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IToaroToBKa K 3K3aMEHY. \ 35,6 \ 26,7
By MTOroBOro KOHTpOJIs: JK3aMeH

AHHOTANUA padoyeil NPOrpaMMbl JUCUUILTHHBI
CAHAIUTHYECKAST XUMU»

1 Heap aMCHUIUIMHBI — MpHOOpeTeHHE OOy4yaroUIMMUCS 3HAHUH M KOMIIETEHIIUH,
HEOOXOIMMBIX JJIsl PellIeHUs] KOHKPETHBIX 3a/1a4 XUMUYECKOI0 aHaIu3a.

2 B pe3yabTaTe H3yYeHUs THCHUTIHHBI 00YYAIOIIHIICS TOJIKEH:
Obnadams CIeNyONMMA KOMIIETECHITUSIMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:
OIIK-1.2; OIIK -1.10; OIIK-1.19.

3nams:
— OCHOBHbIE TOHATHS, TEPMHMHbBI, METOJbl U NPUEMBbl KAYECTBEHHOTO U KOJIMYECTBEHHOTO
XMMHMUYECKOTO aHaJIN3a;
—  TEOpEeTHUYECKHE OCHOBHI (PU3UKO-XUMUYECKUX METOI0B aHAJIN3a;
—  IPUHLMUIIBI padOThl OCHOBHBIX MPUOOPOB, UCTIOIb3YEMBIX Ul POBEACHUS KAUYECTBEHHOTO U
KOJINYECTBEHHOI'O aHAIIN34;
Ymems:
— IPUMEHATH NPUOOPETEHHbIE MPAKTUUECKHUE HABBIKU B TPO(PECCHOHANBHOM AeSITENbHOCTH 1S
pelIeHNs KOHKPETHBIX aHAJIMTHYECKUX 3a7ay4;
— TPOBOAUTH 0OOCHOBAHHBIM BEIOOP METO/1a aHAJIM3A C YUETOM LieJieil 1 0COOEHHOCTEN JaHHON
MPAaKTUYECKOM 3a/1a4u;
— TPOBOJUTH pacueThl HA OCHOBE IPOBEAECHHBIX UCCIIEIOBAHUI;
— IPOBOAUTH METPOJIOTMYECKYI0 OILIEHKY pe3yJbTaTOB KOJMYECTBEHHOTO XUMHUYECKOTO
aHanu3a
Braoemy:
— OCHOBaMU METPOJIOTUYECKOM OIIEHKHU PE3yJIbTaTOB KOJIMUYECTBEHHOI0 XMMHUUECKOI0 aHAJIN3a;
— IpUEeMaMHU UHTEpIIpEeTalliy Pe3yIbTaTOB aHaIM3a Ha OCHOBE KBAJMMETPUUYECKUX OIICHOK;
— METOJIOJIOTUEH XUMHUYECKMX M  (PU3MKO-XMMHYECKUX METOJO0B aHajlIu3a, IIHPOKO
HCIMOJIb3YEMBIX B COBPEMEHHON aHAIUTUYECKON MTPAKTUKE

3 Kparkoe coaepxxanue TUCUUILIMHBI

Paszoen 1. Unentudukanysi HOHOB 3JIEMEHTOB B PacTBOpax

1.1 BBeneHue B COBPEMEHHYIO aHATUTHYECKYIO XUMHUIO.
AHanutruyeckas XMMHsI KaK OCHOBA METOJIOB U3yYEHUS U KOHTPOJISI XUMUYECKOTO COCTaBa BEIIECTB
B MaTepHallbHOM MPOU3BOJCTBE, HAyYHBIX HCCIIEJOBAHUSAX, B KOHTPOJE OOBEKTOB OKpYXKarolleu
cpensl. Buapl ananuza. OJNEMEHTHBIM, MOJEKYISpHbINA, (a30BbIi U U30TONHBIN aHAIU3.
KonuuecTBeHHBII W KAaueCTBEHHBIM aHaJINM3 OPraHUYECKUX U HEOPraHWYECKUX BELIECTB.
XuMuyeckue, (QU3MKO-XUMUYECKHE METOAbl aHajdu3a, HUX B3aUMOCBS3b, COOTHOILIEHHUE U
IIPUMEHEHHE. AHAIUTUYECKUM CUTHAJ KAaK HOCHUTENIb KAa4eCTBEHHOM U  KOJWYECTBEHHOU
uHpopmanuu o0 oObekTe aHanusza. [locTaHOBKa aHAIMTHUYECKOM 3aauu. AJITOPUTM MPOBEACHUS
aHayin3a: oTOop cpenHed MpoObl, MOArOTOBKAa NPOOBl K aHAINW3Y, U3MEPEHHE AHAIUTUYECKOTO
CUTHaJla U €ro METPOJIOTMYECKasl OLEHKa, PacyeT pe3yJbTaTOB aHajiu3a U HMX HHTEpIpeTalUsL.
[Ipumepsl pelieHust 3ajad aHAJIUTUYECKOTO KOHTPOJII B XMMHUYECKON TEXHOJIOTMH, B aHAJIN3E
00BEKTOB OKpyXkartouieil cpenbl U Ap. [IoHATUS O COBpEMEHHBIX METO/ax 3JIEMEHTHOIO aHallu3a:
aTOMHO-OMHUCCHOHHBIN ~aHaliu3, AaTOMHO-a0COPOLIMOHHBIA aHalu3, PEeHTreHO(ITYOPECIICHTHBIN
aHaJu3.

1.2 Cnenuduka 3a1a4 aHaTUTHUECKON XUMUH.

OcHoOBHBIE TEepMUHBI aHamUTHYeCKOW xuMun. OOHapyxkenwme. Ormnpenernenune. AHaIM3.
AHanuTHYecKue XMMHUYECKHE peaklUHMHd KaK OCHOBA XUMHUYECKoro aHainusa. KauecTBeHHbIE U
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KOJIMYECTBEHHBIE AHAJIMTUUYECKUE XUMHUYECKHE peakuuu. TpeOoBaHuUs, NPEIbSABISEMbIE K HHUM.
Creuu¢urka aHAIUTUYECKUX PEAKLMM, HUCHOJB3yeMbIX B aHaiu3e. AHanuThyeckas Qopma Hu
aHAJIUTUYECKUE IPU3HAKU. AHAIUTUYECKHE PEaKLUU U aHAIUTUYECKUE dPPeKThl. XapaKTepPUCTUKH
AHAIMTUYECKUX PEAKIHUIl: YyBCTBUTEIBHOCTh, M30MPATEIIbHOCTh (CEIEKTUBHOCTH). ['pynmnoBeie,
oOurue, yaCTHbIE, XapaKTepHble U cnienuduueckrue peakuuu. [IyTi noBbleHus: U30UpaTeIbHOCTH U
YYBCTBUTEJIbHOCTH QHAIIMTUYECKUX PEAKIIHIL.

1.3 Xumuueckue paBHOBECHS B TOMOT'€HHBIX U F€TEPOTE€HHBIX CUCTEMAX, IPUMEHSAEMBIX B
AHAIIMTUYECKON XUMHH.

OcHOBHbIE THUIBI pEaKUUi, MPUMEHSIEMbIX B AHAIUTUYECKON XUMHUU (OCAXKICHMUS,
KHCJIOTHO-OCHOBHbBIE, KOMILIEKCOOOPa30BaHUsl, OKHCIEHUS-BOccTaHOBIEHUs). COCTOSTHUE HOHOB
3JIEMEHTOB B pacTBopax. KOHCTaHThI paBHOBECHUS aHAJIMTUYECKUX PEAKIUIl: TepMOJANHAMUYECKUE,
KOHLIEHTpAllMOHHbIE,  yCIOBHbIe. DakTOppl, BIUAIONIME HAa XUMHUYECKOE  paBHOBECHE
(koMmrIekcooOpazoBanue, 00Opa3oBaHHE MaJOPACTBOPUMBIX COCIWHECHHUM, H3MEHEHHE CTEIEHU
OKHCJICHUS ONPEENieMOT0 HOHA, BIMSHUE MPUPOAbl PACTBOPUTENS,, IOHHON CHIIbI, TEMIIEPATYpPHI,
COCTaBa pacTBOPA).

PaBHOBecHs B aHAJIUTUYECKH BaXKHBIX MPOTOJIUTUYECKUX cHcTeMax. KOHCTaHTbI
KHUCJIOTHOCTH M OCHOBHOCTH. YpaBHEHHUs MaTepuaibHOro Oananca. Beiuucinenue pH pactBopos
KHUCJIOT M OCHOBAaHMUU pa3IU4YHOM CUJIbI, cMecell KHUCIOT M OCHOBaHUU. BydepHbie pacTBOpSI,
WCIIONIb3yeMbIe B XMMHUUYECKOM aHaJIM3e: MX COCTaB, cBoiicTBa (OydepHas emkocTb, 00JacTh
OydepupoBanus), pacuet pH, npumMeHeHre B aHATUTUYECKON XUMUH.

Ananutuyeckue peakuuu KOMILJIEKCOOOpa30BaHusl, OCaKJICHUS, OKHUCJICHUSI-
BoccTaHoBNeHUs. OOIIue, CTyNeHYaTble U YCIOBHBIE KOHCTAHThl YCTOMYMBOCTH KOMILUIEKCHBIX
coenuHeHuil. Mcnonp3oBaHue peakuuil KOMIUIEKCOOOpa30BaHUS B AHAIMTUYECKOM XUMHH
(oOHapy)keHHE€ H KOJIMYECTBEHHOE OIpe/elieHne, MacKupoBaHue). lcrmonp3oBaHWe peakiuil
OCAXJECHHS B aHAIMTHUYECKUX LeisX. KoHcTaHTa paBHOBecHs peakIUil OCaX/I€HUS-PACTBOPEHUS;
(bakTopbl, BIMSIONIME HAa PACTBOPUMOCTH OCalKoB. PacueTr ycinoBuil ocaxaeHHs U PAcTBOPEHUS
ocankoB. OKHUCIHUTEIbHO-BOCCTAHOBUTENIbHbIE paBHOBecHus. CTaHAapTHBIH U peabHbIN
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHbIE TTOTEHI[UAJIBI.

Xumudeckue u (HU3HKO-XUMHUUYECKHE CcrocoObl ompeneneHuss pH pactBopoB. PaBHoBecus
AHAIMTUYECKUX peaKuil KOMIUIEKCOOOpa3oBaHUs U ympaBieHUEe UMHU. DaKkTopbl, BIAMSIONIME Ha
HaIpaBJIEHUE OKUCIIUTEIbHO-BOCCTAHOBUTENIbHBIX peakuuii. KoHcTaHTa paBHOBECHS U €€ XUMHUKO-
aHaJIMTUYECKoe 3HaueHue. Pacuer koaQpPuIneHToB M0OOUYHBIX pEaKIUil.

1.4. KauecTBeHHblE U KOJMYECTBEHHbIC AQHAIUTHUYECKHE pEaKUUU C OPraHMYEeCKUMHU
AHAJIMTUYECKUMU peareHTaMU B aHaJIN3€ HEOPraHMYECKUX BEIIECTB.

Oprannyeckue anamutuueckue peareHTsl (OP). Knaccudukauus OP nmo tumy peakuwmii ¢
HeoprannueckuMu noHamu. Komrnekcoo6pasyromnie OP u ctpoenre ux MoJieKkyin: (yHKIIMOHAIBHO-
aHAJIMTUYECKasl U aHAJIMTUKO-aKTUBHas rpynmnbl. OCOOEHHOCTH M MPEUMYIIECTBA MCIOJIb30BAHUS
OP, oGnactu npumeHeHus. JJONOJHUTENBHO: Teopus AEHCTBUS KoMIuiekcooOpasyromux OP, yuer
noHHoro coctosinug OP u metanna. I'unoresa ananoruit U npakTuyeckue BbIBOIbI U3 Hee. [Ipupoaa
XUMHUYECKOM CBs3M B KoMiuviekcax OP ¢ MOHaMu MeTalyioB U €€ MNpOSIBICHHE B LBETHOCTU
koMIiekcoB. Peakuuun OP ¢ xpomodopHbIMH  3yieMeHTaMu. VHTEHCHMBHOCTH  OKpacKu
aHAIUTUYECKUX (OPM M MHTEHCUBHOCTH NoriomieHus. lcnonap3oBanue peakuuil opraHu4ecKux
peareHToB B (POTOMETPUYECKOM aHAJIHU3E.

Paszoen 2. KonnyecTBeHHbI XUMUYECKUI aHAIIN3

2.1. IIpuHUMIIBI ¥ 3aa49X KOJIMYECTBEHHOIO aHAIN3A.

Knaccudukanus MeToJ0B KOJIMYECTBEHHOIO aHaiu3a. TpeGoBaHMs, NpPeabsBIsIEMble K
XUMHUYECKUM pEaKIusM B KOJMYECTBEHHOM aHaJlM3€. JTalbl KOJIMYECTBEHHOTO OIPENEICHHUS.
XapakTepucTuKa pe3ylbTaToB KOJMYECTBEHHOIO XUMUYECKOT0 aHanu3a. OnpeneneHue coaepKaHus
BEIIECTBA B pacTBOpE, pacueTHble popMyibl. CriocoObl peacTaBieHus pe3yabTaToB aHaIn3a. TecThl
Ha BBISIBJICHUE CHUCTEMATHYECKUX MOTPELIHOCTEH B pe3yibTaTax KOJIUYECTBEHHOTO XUMHUYECKOIO
ananu3a. [Ipo6ooT6op 1 MpoOOMOArOTOBKA.
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2.2. TutpumeTpu4ecKuil aHanu3. TUIbl peakiyii, HCIOJIb3YEMBIX B TATPUMETPHUH.
TpeOGoBanus, npeabABIIEMbIE K HUM.

[Tpunuun turpumerpun. TutpoBanue u ero stambl. I'papuueckoe n3o0OpaxkeHue mpouecca
TUTPOBAHMUSI — KPHUBBIE THUTpOBaHUS, HX BHIbl. CKAauyoK Ha KpPUBOM TUTPOBaHUS, TOYKa
skBuBasieHTHOCTU (T.D.) u koneunass Touka TutpoBaHus (K.T.T.). IlepBuunble U BTOpPHUHBIE
cTa”aapThl. [IpyemMbl TUTPUMETPUUECKOrO aHaIU3a: NMpsMoe U 0OpaTHOE TUTPOBAHUE, KOCBEHHBIE
MeToabl. Tumel peakiuil, HCIOJIb3yeMBbIX B TUTPUMETPUUYECKOM aHaiau3e; TpeOoBaHUS,
MPEIbSABISEMBIE K HUM.

JIoTIOTHUTENBHO: MHCTPYMEHTaJIbHbIE MeTOo1bl MHAMKauuu TO. [loTeHImoMeTprueckoe TUTPOBaHUE.
Merton I'pana. [Ipyrue crocoObl yCTaHOBIEHUS KOHEYHOW TOUKH TUTPOBAHUS.

2.3. Peaknum HEUTpaIM3aliy B KOJJMYECTBEHHOM XHMHYECKOM aHAIU3E.

MeTo/1bl KUCIIOTHO-OCHOBHOTO TUTpoBaHUs. CyIIHOCTh METOa KUCIOTHO-OCHOBHOI'O TUTPOBAHMUSL.
KpuBble KHCIOTHO-OCHOBHOTO THUTpOBaHMs. Pacuer U MOCTpOeHHE TEOPETUYECKHX KPUBBIX
TUTPOBAHUSI CUJIbHBIX U CIAOBIX OJTHOOCHOBHBIX MPOTOJUTOB. DAaKTOPHI, BIUSIOMINE HA BEITUUYUHY
CKayKa Ha KPUBBIX KHCJIOTHO-OCHOBHOIO TUTpoBaHMs. CrocoObl yCTaHOBJIEHUS KOHEYHOW TOYKHU
TUTpoBaHUS. KHCIOTHO-OCHOBHBIE HWHAMKATOPBI, HHTEPBaj IepexoJa OKpPacKu HHIUKATOpa,
nokasaresnb TutpoBanus (pT). [IpaBuio BeIOOpa HHAMKATOPA A7l KOHKPETHOTO ClIy4yasi TATPOBAHUSI.
[IpakTnueckoe IIPUMECHEHUE peakuuin KHUCJIOTHO-OCHOBHOI'O B3aNMOJICHCTBU.
[ToTeHMOMETpUYECKOE TUTPOBAHHE HA OCHOBE PEAKIMIl KHUCIOTHO-OCHOBHOTO B3aMMOJECHUCTBHUSL.
WNuaukaTopHble MOTPEIIHOCTH U UX OLIEHKA.

2.4. AHanuTHYECKUE peaKlUu KOMILJIEKCOOOPa30BaHUS M OCAXKICHUSI B KOJUYECTBEHHOM
XUMHYECKOM aHaJIM3e.

Hcnonb3oBaHue KOMILIEKCOOOpa3oBaHUA B XMMHMUYECKOM aHanuze. Heopranuueckue u
OpraHWYecKHue JIMraHjpl. KOMIIJIEKCOHBI M HMX CBOMCTBA. YCIIOBHBIE KOHCTAHTHl YCTOMYHBOCTH
KOMILJIEKCOHATOB M MX IpPaKTUYECKOoe Hcmoib3oBaHue. OOOcCHOBaHME BBIOOpAa ONTHMATbHBIX
YCIOBUH  KOMILJIEKCOHOMETPUYECKOro  TUTpoBaHUA. KpuBble  KOMIIJIEKCOHOMETPUYECKOTO
TUTpOBaHUs. DaKTOpbI, BIMAIOIIME HA BEIMYMHY CKayka Ha KpUBBIX TUTpoBaHusi. CrocoOsbl
ycranoBneHuss T.0. u K.T.T. MeramioxpomHble MHAUKATOPbI, OPUHLMII UX JeHCTBUA. Bbbop
MHIMKAaTOpa JUIsl KOHKPETHOrO Cilydass TUTPOBaHUS. AHAJIMTHUYECKHE BO3MOXKHOCTH MeETOJa
KOMILJIEKCOHOMETPUUYECKOTO TUTpoBaHus. [IpruMeHeHne KOMIUIEKCOHOB B aHAIUTUYECKON XUMHH B
KayecTBE MACKHUPYIOIUX areHToB. [IpuMeHeHne XUMHUYECKUX PEaKIHil KOMIUIEKCOOOpa3oBaHus B
(OTOMETPHUECKOM aHAJIN3€E, B METO/I€ KOHIYKTOMETPUYECKOTO TUTPOBaHUs. Peakiium ocaxaeHus B
KOJIMYECTBEHHOM XMMHUYECKOM aHanu3e. [ paBuMerpuueckuit ananus. Teopernyeckoe 000CHOBaHME
BbIOOpA ONTUMANIBHBIX YCIOBUN OCAXKICHUS KPUCTANIMYECKUX U aMOp(dHbIX ocaikoB. [Ipumenenue
XUMHUYECKUX PEaKIUil OCaXJICHUS B METOJAE MNOTEHUHMOMETPUYECKOIO TUTPOBAHHUSA, B METOJE
TypOugumMerpun. OCOOCHHOCTH peakIuil KOMILIEKCOOOpa3oBaHusl (XemaTooOpa3oBaHMs) HOHOB
MetamioB ¢ DITA. OcanurensHOE TUTPOBAHHE.

2.5. AHanmuTH4ecKre peakluy OKUCICHUS-BOCCTAHOBIICHHSI B KOJIMYECTBEHHOM XUMUYECKOM
aHanuse.

OKHCIUTENBbHO-BOCCTAHOBUTENbHAS ~ pEaKkUus U OKUCIUTENIbHO-BOCCTAHOBUTEIbHBIN
noteHuuan. KoOHCTaHTBI paBHOBECHSI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuil. Bpioop
TUTPAHTa M ONTUMAJBHBIX YCIOBUN TUTpoBaHMA. KpHUBBIE OKHCIUTEIHHO-BOCCTAHOBUTEIHLHOTO
TUTpoBaHUs. DAKTOpbI, BIUAIONIME HA BEIMYMHY CKauka Ha KpUBOW TuUTpoBaHus. WHaukanus
KOHEYHOW  TOYKM  TUTPOBAHMSI  XUMHMUYECKUMU U (PUBHKO-XMMHUYECKHMU  METOJaMH.
[TepmanranaromeTpusi. XapakTepucTruka METOJA. YcnoBus MPOBEAECHUS
IepMaHraHaTOMETPUUECKUX ompeaesieHnid. BemecTBa, onpenensemMble IepMaHraHaTOMETPUUECKUM
MeronoM. [locromHcTBa U HepocTaTku meroda. Monomerpus. XapakrepucTuka METO/Aa, YCIOBHS
MIPOBEJICHUSI HOJIOMETPUYECKOIO OIpeseneHusi BemecTB. JIoCTOMHCTBA U HEAOCTaTKU METOJa.
[IpumeHeHue peakiuii OKUCICHUSA-BOCCTAHOBIIEHUS! B METO/IE MOTEHIIMOMETPUUECKOTO TUTPOBAHMUSL.

2.6. MonooOmeHnHas xpomarorpadus B KOJIMUYECTBEHHOM XMMHUYECKOM aHAJIM3E.

TpeOGoBanus, nmperbsABIsEMble K peakiusM HOHHOro oomeHa. M3oTepma noHHOro oOMeHa.
Bb160p onTUManbpHBIX yCI0BUI HOHOOOMEHHOTO pa3ieneHus BemiecTs. [[pumenenne nHoHooOMEeHHOM
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XxpomaTtorpauu B aHaJIUTUYECKON XUMHUU OPraHUYECKUX U HEOPraHUYECKUX COEIUHEHMI:
paszesieHue, OYUCTKa, KOHIIEHTPUPOBAaHUE U T.[.

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

3.1. ®XMA — cocTaBHasi 4aCTh COBPEMEHHOM aHAIUTUYECKON XUMUH.

Knaccudukanus (Qu3nko-XuMUUYECKMX METOJIOB aHaimu3a. AHAIUTHYECKUH CHTHAl Kak
uHpopmartuBHass (YHKIMS cOCTaBa BEIIECTBA M €ro KosuyecTBa. [Ipumepbl aHaIUTHYECKUX
CUrHaJIOB U uX u3Mmepenuii B OXMA.

3.2. MeTponornyeckue OCHOBBI aHAIUTUYECKUX METOIOB.

OcHOBHbIE aHAJIUTUKO-METPOJIOTUYECKHE XapaKTEPUCTUKN METOJIOB U PE3YyIbTaTOB aHAIN3a,
CHOCOOBI UX OLIEHKU: Ipesied OOHAPYKEHUS, KOYPPUIIMEHT YyBCTBUTEIbHOCTH, HIKHSSI U BEPXHSS
rpaHyLla Juarna3oHa OIpelesieMbIX COJIEp>KaHUM, CEJIeKTHUBHOCTh, MPELHU3UOHHOCTh B YCIOBUSX
CXOAMMOCTU  (IOBTOPSIEMOCTH) W BOCIPOU3BOJUMOCTH, IPABUIBHOCTb, AKCIPECCHOCTD.
O6061mennsIe ceenenust o 'OCT P UCO 5725 (2002).

3.3. OOmiasi XapakTepUCTKa CHEKTPAJIbHBIX, 3JIEKTPOXUMHUUYECKUX M XpOMaTorpapuuecKux
MeTO0/10B aHanu3a. [IpeacraBienue o OTOMETPUYECKHUX, TOTELIMOMETPUYECKUX METOJaX aHAIN3a U
MOHHOOOMEHHOM XpoMaTorpaQuu.

4 O0beM yueOHOM T CHUILTHHBI

. O0beM IMCUMIINHBI
Bua yueOHo# padoThl el

3E Akan. 4. | AcTp.u.
OO0uiasi TPyA0eMKOCTh AU CHUILIMHBI 4 144 108
KonTrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,78 64 48
Jlexinm 0,45 16 12
[TpaxTnueckue 3anstus (113) - - -
Jlaboparopubie padots! (JIP) 1,33 48 36
CamocrosiTesibHasi paboTa 2,22 80 60
KoHTakTHas camocrosiTesnibHas paboTa 0,2

2,22
CaMOCTOSTEIbHOE H3YUYEHHUE PA3/IETI0B AUCHUIIIMHbI 79,8 59,7
Buja nToroBoro KOHTpoJIs: 3auer

AHHOTANUA padoyeil NPOrpaMMbl JUCUHUILTHHBI
«JIEKTPOTEXHUKA M MPOMBILILJIEHHAS YJIEKTPOHUKA)

1. Heab AucunIMHbI — OPMUPOBAHUE Yy 00YUAIOIIUXCS KOMIIETSHITNH, 00eCTIeYMBAIOIIINX
TEOPETUYECKYI0 M TPAKTUYECKYIO TMOATOTOBKY BBIITYCKHHKA, YMEIOIIETO BHIOMpAaTh U
AKCIUTYaTUPOBATh JJEKTPOTEXHUUECKUE M DJICKTPOHHBIE YCTPOWMCTBA, BIIAJICIONIETO HAaBBIKAMU
WCIIOJIb30BAHUSI COBPEMEHHBIX HMH(POPMAIMOHHBIX TEXHOJOTHUH [UII aBTOMAaTU3UPOBAHHOTO
MOJISTUPOBAHUS U pACUETa IEKTPUUECKUX U JICKTPOHHBIX IICTICH.

2. B pe3yabTaTe H3y4eHUs TMCUUILUIUHBI 00yYaIOIMIACH JOJI2KEeH:
Oobnadamp cneayomuMi KOMIIETCHIIUSIMHA U MHAUKATOPAMH UX JOCTHKEHUS
VYK-2.1, YK-2.4, YK-2.6, OIIK-1.20.

3namo:

- OCHOBHBIC TIOHSATHS, OTIPECIICHUS M 3aKOHBI MIEKTPUICCKUX IICTICH;

- METOJIbIl aBTOMATH3MPOBAHHOTO MOJICIMPOBAHUS, aHAIM3a W pacuyéra IeNed TMOCTOSHHOTO H
MIEPEMEHHOTO TOKOB, METOJIOJIOTHIO 3JICKTPOTEXHHUYSCKUX H3MEPCHHIA,

- YCTPOWCTBO W TPUHIUIBI PAbOTHl 3JIEKTPOTEXHUYECKOTO M IJICKTPOHHOTO 000pPYIOBaHHUS,
TpaHCHOPMATOPOB, IICKTPHUSCKUX MAITHH, HCTOYHUKOB ITUTAHUSI.

Ymems:
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- TMPUMEHATh TEXHOJOTUM AaBTOMATHU3MPOBAHHOTO MOJCIUPOBAHUS, aHaIW3a, pacuéra u
SKCIUTyaTallMy 3JIEKTPUUYECKUX CETEeH, MPOMBIIUICHHOIO 3JeKTPOOOOpPYIOBaHUS U 3JIEKTPOHHBIX
puOopoB;
- BbIOMpaTh DJIEKTPOTEXHUYECKOE U JIIEKTPOHHOE O00OpylOBaHWE Ul pelIeHHs 3ajad
MIPOEKTUPOBAHUS U PEATU3AIUN XUMHUKO-TEXHOJIOTHIECKUX MPOIIECCOB U MTPOU3BOICTB.
Bnaoemuv:
- METOJ0JIOTHMe aBTOMaTU3UPOBAHHOTO MOJIEIUPOBAHUS U pacuéra IEKTPUUECKUX U JIEKTPOHHBIX
Henemn;
- MPAKTUYECKUMU HaBBIKAMU PAOOTHI C AJICKTPOTEXHUUYECKOW ammapaTypod W 3IIEKTPOHHBIMU
YCTPOMCTBaMHU.
3. Kpartkoe coagep:xaHue JUCUMILIHHbI.
BBenenue. Ilpeamer, OCHOBHBIC TOHSTHS, METOIOJIOTHS JJICKTPOTEXHUKH W TPOMBIIUICHHON
NMEKTPOHUKU. KpaTkue HCTOpUYecKHe CBEIEHHUS. 3aJadyd W MECTO JUCUUIUIMHBI B TOJITOTOBKE
OakanaBpa XUMHUYECKOM TEXHOJIOTHH.
PA3JEJI 1. JIEKTPUHYECKHE IEITH
1.1.0cnognvle onpedenenusn, ONUCAHUA NAPAMEMPOE U MEMOO08 PACUEMA INEeKMPUUECKUX
ueneii

OcHOBHBIE TIOHATHS ¥ 0003HAYCHHS AJICKTPUUECKUX BEITUYMH M JIEMEHTOB JICKTPUUECKUX
neneit (I'OCT 19880-74, I'OCT 1492-77, TOCT 2.730-73, TOCT 1494-77). Uctounuku u
MPUEMHHUKH DJIeKTpuueckoi sHeprur. OCHOBBI 3jekTpoOe3onacHOCTH. (CXeMbl 3aMelleHUs
AIIEKTPOTEXHUUYECKUX YCTPOICTB.

OcHOBHBIE TIOHATHSI TEOPUU dJIeKTpuueckux mened. Knaccudukamus nenei: JIMHEHHBIC U
HEJTMHEWHbIe, HEPa3BETBJICHHBIC U PA3BETBIICHHBIC, C OJTHUM M HECKOJIbKUMHU UCTOYHUKAMHU MTUTAHUS,
C COCPEIOTOUYEHHBIMU U PaCIpeieICHHBIMU TapaMeTPaMH.

OcHOBHBIE TPHUHIIUIIBI, TEOPEMBI W 3aKOHBI AIEKTPOTEXHUKU. [IpMHIUN HENpephIBHOCTH
(3aMKHYTOCTH) AJIEKTPHUYECKOTO TOKAa M MarHUTHOTO 1moToka. 3akoHsl Oma u Kupxroda.

MeTo1bl MOJIETMPOBAHMS, aHATIM3A U pacu€Ta IMHEHHBIX JIEKTPUUECKUX LIEeNel TOCTOSIHHOTO
TOKa. AHaIM3 W Pacy€T Pa3BETBICHHBIX JJICKTPUUYCCKUX IEMeld C HECKOJbKUMH HCTOYHHKAMHU
MMATAHMS ITyTEM COCTABJICHHS U PEIICHHS CUCTEM ypaBHEHUH 1o 3akoHam Kupxroda, mpumeHeHUs
METOJIOB Y3JIOBBIX MOTCHIIMAJIOB W SKBUBAJICHTHOTO aKTUBHOTO JIBYXITOJIOCHHKA.

OcHOBHbIE CBOMCTBA U 00JIaCTH IPUMEHEHHUS MOCTOBBIX 1LI€TIEH, TIOTEHIIMOMETPOB, ACTUTENEH
HaIpsDKEHUS U TOKA.

MatpuryHas 3anuch ypaBHEHHH 1ienei B 000011eHHBIX (popMax.

1.2.91ekmpuueckue uzmepenus u npudGopvl

Metonpl M3MEpeHUs JJIEKTPUYECKUX BEJIMYMH: NpsSMble M KOCBEHHBbIE. AHAJIOrOBbIE
AJIEKTPOU3MEPUTENIbHBIE U LIU(PPOBBIE 3IEKTPOHHBIE MPHUOOPHI: YCTPOWCTBO, MPUHLMUI JEHCTBUS,
oOnactu npuMeHeHus. MI3mMepeHne eKTpUYecKX BeJIMYMH: TOKOB, HAIIPSDKEHUH, CONTPOTUBIICHUH,
MOIIIHOCTH U SHEPTUMU.

1.3.Ananus u pacuém nuHneiinbIX yenei nepemenno20 moKa

CrniocoOsl mpescTaBiaeHus (B BUJIE BPDEMEHHBIX AUAarpaMM, BEKTOPOB, KOMIUIEKCHBIX YHCEN) U
napaMmeTpsl (aMIUIMTYZa, 4acToTa, HaudaibHas (asa) CUHYCOUJAIbHBIX (PyHKUMH. MrHoBeHHOE,
cpelHee U IeHCTBYIOIIee 3HaYCHHS IEPEMEHHOT0 CUHYCOUJAIbHOTO TOKA (HAIIPSDKEHUS).

AKTUBHOE, pEaKTHBHOE M IOJHOE CONMPOTHBIIEHUS BeTBU. Da30BbIe COOTHOILIECHUS MEXIY
TOKOM U HampsbKeHueM. MOIIHOCTh B LIeTsIX nepeMeHHoro Toka. Koadduinment montHoctH (cos(p))
U €ro TEXHUKO-DKOHOMUYECKOE 3HAUEHUE.

[Ipumenenue anreOpbl KOMIUIEKCHBIX YHCEN B 3JEKTpOTeXHHKe. KoMIieKCcHbI MeTon
pacuéra JMHEMHBIX CXeM Lienell nepeMeHHOTo Toka. KoMIiekcHoe ConpoTHBIEHNE U KOMIUIEKCHAS
MPOBOJAUMOCTh BeTBU. KoMmiuiekcHas MOIIHOCTh U OajJaHC MOIIHOCTH B ILEMSIX IEPEMEHHOTrO
CHUHYCOU/IAJIbHOTO TOKA.

Pe3oHaHCHBIE sSBIIEHUS B AJIEKTPUYECKHUX LEMSAX, YCIOBUS BO3HUKHOBEHUS, MPAKTUYECKOE
3HauyeHHe. Pe3oHaHC HanmpspkeHUMHM M TOKOB. YacTOTHBIE CBOMCTBA LENEH IEPEMEHHOTO TOKA.
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[ToHsiTHE O NTMHEHHBIX YETHIPEXNOMOCHUKAX. [loHATHE 00 ANIEKTPUUYECKUX LIENIX ¢ UHIYKTUBHOMN
(MarHuTHOM) CBA3BIO.

Ananu3 u pacd€r TpéxdasHbIX Leneil MnepeMeHHOro Toka. DJIeMEeHThl TpEX(a3HbIX Lene.
CriocoObl n300paskeHus U coeauHeHus (a3 TpEx(azHOro MCTOYHMKA MUTAHUS U MPUEMHUKOB
sHepruu. CoequHeHHe MNOoTpeduTeNnell 3JIEKTPOIHEPrUU 3BE30M U TpeyrosbHUKOM. Tpéx- u
YeThIPEXIIPOBOAHBIE CXEMbI MUTAaHUS TpUeMHUKOB. HasHaueHue HelTpanbHOro npoBoaa. MoIHOCTb
tpé€xdaznoir nenu. Kosddumument momHocTH. TexHuka O€30MaCHOCTH TIPH  IKCIUTyaTaluu
YCTPOMCTB B TPEX(PA3HBIX LETIX.

[Ipumenenue Juisi aBTOMAaTU3UPOBAHHOIO MOJEIUPOBAHUS U pacuéra eneil mporpaMMHbBIX
MIPOJIyKTOB, pa3pabOTaHHBIX Ha Kadenape, a Takxke nakeroB mnporpamm «Multisim», «Mathcady,
«Excel».

PA3JEJ II. JIEKTPOMATHUTHBIE YCTPOHCTBA H 3JIEKTPHYECKHE MAIITHHBI
2.1. Tpancghopmamoput

Haznauenue u 061acTu npuMeHeHus TpaHCGOPMaTOpOB. Y CTPOICTBO U MPUHIUI JEHCTBUS
oaHo(dazHoro Tpanchopmaropa.

AHanu3 3J1eKTPOMAarHUTHBIX MPOLIECCOB B TpaHChOpMAaTOpe, CXeMa 3aMEeleHUS.

[Torepu snepruu B Tpancopmartope. BuemHme xapakrepuctuku. llacmopTHbIe TaHHBIE
TpaHcopMaTopa U oInpeeseHue HOMUHAJIbHOTO TOKA, TOKA KOPOTKOTO 3aMbIKaHUS B IEPBUYHON
00MOTKE ¥ U3MEHEHHS HANIPSKEHUsI HA BTOPUYHON OOMOTKE.

2.2. AcunxponHnule Mawiunbl

YcTpolicTBO W mpuUHIMO JeHCTBUS TPEX(A3HOTO ACMHXPOHHOTO 3JIEKTPOJBUIATEIIS.
Bpamatomeecss marauTHoe mosie craropa. MarautHoe moje mamuHbl. DJ[C 0OMOTOK cTatopa u
potopa. Ckonbxenue. YactoTa BpallleHus: poTopa. DJIeKTPOMarHUTHBI MOMEHT. MexaHnueckue u
paboune XapaKTEePUCTHKHU.

DHeprerudeckue nuarpammel. [lacnoptHeie JaHHbIE.

[lyck acHMHXpPOHHBIX JBUraTreileili C KOPOTKO3aMKHYTBIM M (a3HbIM  pPOTOPOM.
PeBepcupoBanue u peryipoBaHue 4acTOTHI BPALLEHUS pOTOpa.

PA3JIEJI 1I1. OCHOBBI DJIEKTPOHUKH
3.1. Dnemenmnasn 6aza co6pemMeHHbIX INEKNMPOHHBIX YCMPOUCHE

VYcioBHble  0003HaueHHUs, NPUHLIUN  JACWCTBUSA, XapakTEpPUCTUKU U  Ha3HAYEHUE
MOJIYIPOBOAHUKOBBIX JIMOJIOB, TPAH3UCTOPOB, THPHUCTOPOB.

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

3.2. HcmounuKu 6mopuino2o 31eKmponumanus u ycuiumesnu
INEKMPUUECKUX CUZHATIO6

[TonynpoBOAHUKOBBIE  BBIIPSIMUTENU:  KiaccU(UKalMsg,  OCHOBHbIE  IapaMeTphbl.
DNEKTpUYECKUE CXEMBI U IPUHIUI paOOThI BHITPSIMUTENS. DINEKTPUUECKUE (PHIIBTPHL.

Knaccudpukanus U OCHOBHBIE  XapaKTEpUCTUKU  ycuiuTenedl. AHanu3  paboThbl
OJIHOKAaCKaJHbIX U MHOTOKAacKaJHbIX ycunutesed. OOpaTHbIE CBSI3U B ONEPALMOHHBIX YCUIIUTENSX,
UX BIIMSIHUE HA TApaMEeTPhbl U XapaKTePUCTUKHU ycuiinTens. OCHOBHbIE TUIIBI yeuiuTenel Ha 6aze OY.

4. O0beM yueOHOM THCUMILINHBI.

O0beM JUCHUTITHHBI
Bua yueOHo# padoThl Axax | Actp.
3E
Y, Y,

OO61ast TpyA0€MKOCTh UCIUTUIHHBI 4 144 108
KonTrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jlexinm 0,4 16 12
Jlaboparopusie 3anstus (JI3) 0,9 32 24
CamocrositeabHas padora (CP) 2,67 96 72
KoHTpoabsHbie paboThI 0,56 20 15
KonrtakTHas camocrositenbHas paboTa 2,11 0.4 0,3
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CamocTosITeIbHOE U3YYEHUE Pa3AeIoB TUCIIMIIIMHEI | 756 | 56,7
By HTOr0OBOro KOHTPOJIS: 3ader ¢ oueHKOI

AHHOTANUA padoyeil NPOrpaMmMbl JUCUUILTHHBI
«be30macHOCTh JKU3HEAEeATEILHOCTH)

1. Heap mucuMmaInHbI - GopMUpOBaHUE MPO(ecCHOHATEHOMN KyIbTyphl 0€30IMaCHOCTH, IO/
KOTOpPO# TIOHMMAETCS TOTOBHOCTh M CIIOCOOHOCTH JIMYHOCTH HCIIOJIB30BaTh B MpodeccnoHaIbHON
NESITETPHOCTH TMPUOOPETEHHYI0 COBOKYIMTHOCTh 3HAHWN, YMEHUW M HABBIKOB JIsi OOECTeYeHUSs
6e3omacHOCTH B chepe nmpodecCHOHATBHOU ACSITEIbHOCTH, XapakTepa MBIIUICHUS W IEHHOCTHBIX
OPHEHTAIIHMH, TPH KOTOPHIX BOIIPOCHI O€30TIaCHOCTH PACCMATPHUBAIOTCS B KAY€CTBE MMPUOPHUTETA.

2. B pe3yabTaTe 0CBOCHMS JMCHUILIUHBI 00YYAIOIIMIiCS 10JI2KeH:

Obnadams CIETYIONTUMA KOMIIETCHIMAMA U UHANKATOpaMu ux goctwkenus: YK-8.1, VK-
8.2, VK-8.3, VK-8.4, VK-8.5, VK-8.6, VK-8.7, VK-8.8, VK-8.9, VK-8.10.

3names:

- OCHOBHBIE TEXHOC(EpPHbIE ONTACHOCTHU, UX CBOICTBA U XapaKTEPUCTHUKH;

- XapakTep BO3JEHCTBUS BPEIHBIX U OMACHBIX (DAKTOPOB Ha YeJIOBEKa U MPUPOJIHYIO CPELy,
METO/IbI 3aIIUTHI OT HUX IPUMEHUTENBHO K cepe cBoel IpohecCHOHATBbHON NesITeIbHOCTH.

Ymemo:

- UJIeHTU(UIPOBATh OCHOBHBIE OITACHOCTHU CPe/ibl 0OUTaHUS YEIOBEKA;

- OLIGHMBAaTh PHUCK HX peaju3alud, BbIOMpaTb METOJbl 3allUThl OT OMNACHOCTEH
MPUMEHHUTENLHO K cdepe cBoeil mnpodeccCHOHATBLHON ACATEIIBHOCTH M CIOCOOBI OOCCTICUCHHS
KOM(OPTHBIX YCIOBUM KU3HEAEATEIHOCTH.

Braoemy:

- 3aKOHOJIATEJIbHBIMU U IIPAaBOBBIMH akKTaMU B 00JacTH O€30MacHOCTH U OXpaHbl
OKpYy)Xarolel cpeapl, TpeOOoBaHUSIMU K O€30MaCHOCTH TEXHUYECKUX pErJIaMeHTOB B cdepe
pohecCHoHANTBHOM JIeATEILHOCTH;

- croco0aMu ¥ TEXHOJIOTUSIMU 3alIUThI B YPE3BbIYAMHBIX CUTYALIUSIX;

- MIOHATUHHO-TEPMHUHOJIOIMUECKHUM alllapaToM B 00J1acTu O€301MacCHOCTH;

- HaBbIKaMU PalMOHATIM3ALMU MPOPECCHOHANBHON NEATENbHOCTU C IIeJIbI0 00ecredeHus

0€30MaCHOCTH U 3alUThl OKPYKAIOIIEN CPEJIbI.

3. Kpartkoe cogep:xaHue TUCUMILIHHbI.

Paszoen 1. Beeoenue 6 besonacnocmo

OcHOBHBIE TIOHSATHS U OTIpeniesieHus. be3omacHoCTh 1 yCTOMYMBOE pa3BUTHE.

Pa3zoen 2. Yenosex u mexnocghepa

Crpykrypa TexHocepbl U €€ OCHOBHBIX KOMIOHEHTOB. COBpEMEHHOE COCTOSIHUE
TexHochepsl U TeXHOCHEPHOI 0e3011acHOCTH.

Pazoen 3. Hoenmugpuxayus u 6o30eiicmeue Ha 4eno8exa 8PeOHbIX U ONACHBIX (HAKMOPOs
cpeovl 0bumaHus

Knaccudukanuss HeratuBHbIX (DaKTOPOB cCpelbl OOWTaHUS ueJIoBeKa. XHUMHUYECKUE
HeraTuBHBIE (DaKTOPHI (BpeIHbIE BEIIeCTBA). MexaHnuecKre U aKyCTHIEeCKUE KoyieOaHusi, BUOpaIHs
U OIyM. DJIEKTPOMAarHuTHBIC U3TydeHus U moiis. MoHn3upyromue n3nydenne. DIeKTPUISCKUN TOK.
Omnacueie MmexaHuueckue (akropsl. [Ipomeccsl TOpeHUS W TMOKAPOB3PHIBOOIIACHBIC CBOWCTBA
BEIIECTB U MaTepuaioB. CTaTHYECKOe dIEKTPUIECTBO.

Pazoen 4. 3awuma uenosexa u cpedvl obumanus om BpeoHbIX U ONACHLIX (PAKMOPOS
NPUPOOHO20, AHMPONOSEHHO20 U MEXHO2EHHO20 NPOUCXOHCOCHUSL

OCHOBHBIC TIPUHIMITEI 3AIMUTHL 3alIUTa OT XMUMHUYECKHX W OMOJIOTMYECKUX HETaTHBHBIX
¢dakTopoB. 3amMTa OT BSHEPreTUYecKUX BO3AeWcTBUA u ¢usnueckux noseid. OOecrieueHue
0€30IaCHOCTH CHCTEM, pabOTaIONINX 101 JaBIIeHHEM. be30ImacHOCTh AKCIUTyaTalliy TpyOOTIpOBOIOB
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B XUMUYECKOM MNpOMBINUIEHHOCTH. be3omacHas sKciryaTanusi KOMIIpECCOpPOB. AHamu3 H
OLICHHBAHHME TEXHOT€HHBIX U MIPUPOIHBIX PUCKOB.

Pazoen 5. Obecneuenue komghopmuulx ycnosutl s HCU3HU U OesTMENbHOCIU 4el08eKd

[TonsiTne KOMQOPTHBIX WJIM ONTUMAIbHBIX yCIOBUH. MUKpPOKIMMAT MOMELIEHUH.
OcgerieHue U CBETOBAas Cpe/ia B OMEIICHUU.

Pasoen 6. Ilcuxoguzuonozuueckue u s3peonomuyeckue 0CHo8bl 6e30nacHocmu

[lcuxuyeckue mpolecchl, CBOWCTBA M COCTOSIHUS, BIHUSIONINE Ha Oe3omacHOCTh. Buapl u
YCJIOBHS TPYAOBOM IEATETHHOCTH. DPrOHOMUYECKHNE OCHOBBI 0€30MMaCHOCTH.

Paszoen 7. Upessviuaiinvie cumyayuu u Memoobvl 3auiumsl 8 YCIO8UAX UX Pearu3ayuu

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

Pagnanonnsie  aBapuu. IlpuGopsl  paguiallMOHHOM, XUMHUYECKOHW  pa3BEOKU U
JO3UMETPUYECKOT0 KOHTpoJIsL. Upe3BbluaiiHble CUTyallud BOGHHOTO BpEMEHH. 3aluTa HaceJleHus B
Ype3BbIYAHHBIX CUTYyalUsX. YCTOWYUBOCTh (YHKIMOHUPOBAHUS OOBEKTOB OSKOHOMHKH B
Ype3BbIUYAaHBIX CUTYalLUsX.

Pazoen 8. Ynpasnenue 6ezonacnocmoio scuznedesmenbHOCHU.

3aKkoHOJAaTeNbHbIE U HOPMATHUBHBIE IIPaBOBbIE€ OCHOBBI YIPAaBJIEHUS O€30M1aCHOCTHIO
KU3ZHEJCSATEIbHOCTH. DKOHOMUYECKHE OCHOBBI yIIpaBJieHHs 0e301acHOCThI0. CTpaxOBaHUE PUCKOB.
['ocynapcTBeHHOE yripaBieHHe 0€3011aCHOCTHIO.

4. O0beM yueOHOH THCHUIINHBI

Bua yueOHo# padoThl O0beM IMCUHMIIHHBI
3E AKana. 4. | Actp. 4.
OO0uasi TpyA0eMKOCTh AU CHUILIMHbI 4 144 108
KonrakTHasi paboTa — ayIMTOPHBIE 3aHATHS: 1,33 48 36
Jlexinm 0,89 32 24
[IpakTHueckue 3aHATHS - - -
JlaboparopHbie paboThI 0,44 16 12
CamocrosiTeJibHas paboTa 1,67 60 45
KonTakTHas camocrositenbHas paboTa - - -
[Toaroroska k 1abopaTopHBIM paboTam 0,56 20 15
CaMOCTOSTEIbHOE N3YUEHHUE PA3/IETIO0B AUCHUIIIMHbI 1,11 40 30
Buabl KoHTpOJIA:
IK3aMeH 1,0 36 27
KonTakTHas paboTa — mpoMeXyTo4Has aTTecTalus 1,0 0,4 0,3
ITonroroBka K sK3amMeHy 35,6 26,7
Buja nToroBoro KOHTpoJIs: IK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl JUCUUILTHHBI
«IIpouecchbl M anmapaTbl XUMHUYECKON TEXHOJIOT MM

1. Heap AMCHUMJIMHBI — BMECTE C JTUCIUIUTMHAMH OOIICH XMMUYECKON TEXHOJOTHH, XUMHUICCKHIX
MPOIIECCOB M PEAKTOPOB W JAPYTUMH CBs3aTh OONICHAYYHYIO M OOIIEHH)KEHEPHYIO TOATOTOBKY
XUMHUKOB-TEXHOJIOTOB Ha OCHOBE M3YYCHHUS! OCHOB THJIPABINYECKUX, TETUIOBBIX U MacCOOOMEHHBIX
MIPOIIECCOB XUMUUYECKOU TEXHOJIOTHUHU, YTO HEOOXOIUMO MPHU TTOATOTOBKE CHEIUATMCTOB 110 TaHHOMY
HANpaBJICHUIO I  HAYYHO-HCCJIEAOBATEIbCKOM M MPOU3BOJACTBEHHO-TEXHOJOTUYECKOU
JIeSITEILHOCTH.
2. B pe3yabTaTe H3y4eHUs TMCUUILUIUHBI 00y4YalOIMIACH JOJI2KeH:
Oobnadamp cneayomuMu KOMIIETCHIIUSIMHA U MHAUKATOPAMH UX JOCTHKEHUS
VK-1.1; YK-1.2; VK-1.3; VK-1.4; YK-1.5; YK-2.3; YK-2.10; OIIK-2.1; OIIK-2.4; OIIK-2.7.
3nameo:
— OCHOBBI TEOPHH NIEPEHOCA UMITYJIbCA, TEIJIA U MACCHI;
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— IPHUHIMIBI PUZNYECKOTO MOJEIUPOBAHUS ITPOLIECCOB;

— OCHOBHbBIEC YPaBHEHHUS JBUKEHUS JKUIKOCTEH;

— OCHOBBI TEOPUU TEIUIONIEPEIAYH;

— OCHOBBI TEOPUU Maccolepesaud B CHUCTEMaxX CO CBOOOJIHOW M HETOJBMIKHOUW TpaHMIICH
pasnena ¢asz;

— THIIOBBIE MPOIECCHl XUMHUUYECKONW TEXHOJIOTMH, COOTBETCTBYIOIME AIIMApPaThl U METOIbI
UX pacyerTa;

— METOJAbl TMOCTPOEHUS HOMIMPUYECKMX U  TEOPETHYECKUX  MOJENeH  XUMHUKO-
TEXHOJIOTMYECKUX MPOLIECCOB.

— OCHOBHBIE IPUHIUIIBI OPTAHU3ALUH [TPOLIECCOB XUMHUYECKOU TEXHOJIOTHH.

Ymemo:

— OIpENeNATh XapakTep MABUKEHUS MXUIKOCTEH MU Ta30B; OCHOBHBIE XapaKTEPUCTUKH
IIPOLIECCOB TEIUIO- U MacCOIlepeayy;

— paccuuThIBaTh apaMeTpbl U BEIOUPATh alnaparypy i KOHKPETHOTO TEXHOJIOTHUECKOTO
rporecca;

— paccuyuThIBaTh OCHOBHBIE XAPAKTEPUCTHKU XMMHUKO-TEXHOJIOTMYECKOTO IIpolecca,
BBIOMpATh PALIMOHAIIBHYIO CXEMY Ipoliecca.

Braoemy:

— METOJaMM TEXHOJOTHMYECKHX pacyeTOB OTIECIBHBIX Y3JIOB M JETalell XUMHUYECKOIO
000pyI0BaHMUS;

— METOJAMM  ONPEICJICHUS  palMOHAIbHBIX TEXHOJIOTMYECKHX  PEKUMOB  pabOThI
000pyI0BaHMUS;

— METOJaMM aHaJlIM3a U pacyeTa IPOLECCOB B IMPOMBIIIJIECHHBIX alaparax, BbIOOpa HX
KOHCTPYKLUH, ONIPEAETICHUS TEXHOJIOTUYECKUX MTOKa3aTesae paboThl armnapaTos.

3. Kpartkoe cogep:xaHue TUCUMILIHHbI.
Paspnen 1. I'mapoanHaMuyecKue Mpouecchbl ¥ AaNNapaTbl XMMHUYeCKONH TEXHOJI0THH
1.1. Beenenue B nucuuminay. OCHOBHBIE MOHATHUS U ONPEICIICHUS.

[Ipenmer mucuumuinnbl «IIpomeccsl u anmaparbl XUMUYECKON TexHosnoruw». Knaccudukanus
nporeccoB. HenpeppIBHbIE U IEPUOANYECKUE, CTALMOHAPHBIE U HECTAIMOHAPHBIE IIPOLIECCHI.

OcHOBHbBIE 3aKOHOMEPHOCTH MPOIIECCOB U 0OOLIME MPUHIUIBI pacyeTa annapaToB XMMHUECKON
TEXHOJIOTUH.

Kunxoctu u rasel. Kiaccupukanuus xxuakocreit. Uneansnas xuaxocts. KanensHelie u ynpyrue
xuakocTd. Cuibl, JOEHCTBYIOUIME B KUAKOCTU: MAaccoBble M IOBEpXHOCTHbIE. HampsbkeHus B
KHUAKOCTSX U razax (TaHI'€HIMaJbHbIe U HOpMasbHbIe). CBOWCTBA KUAKOCTEH.

Monens HenpepbIBHOI cpeabl. [lonaTue ¢puznyeckoro 3aeMeHTapHOro 0ObeMa.

1.2. OCHOBBI TEOPUH MEPEHOCA.

OcCHOBBI TeOpUHU SIBJICHUN IEpPEHOCAa: aHalIM3 MEXaHU3MOB, MOJEIMPOBAHUA U Pa3pabOTKU
0000IIEHHBIX METOJIOB pacyeTa THIPOMEXAaHUYECKUX, TEIJIOBBIX U MAacCOOOMEHHBIX MPOIECCOB U
annapaToB. DEeHOMEHOJIOTMYECKNE 3aKOHBI IIEPEHOCA UMITYJIbCA, MAaCChl ¥ SHEPTUH. MOJIEKYIAPHBIN
U KOHBEKTHBHbIH mepeHoc. OOmue 3aKOHOMEPHOCTH TUIAPOJMHAMUKH, TEIUIONeperaud MU
Maccornepenadd. B3anMMOcCBsA3b 3THX IIPOLIECCOB B IPOMBIIUICHHOW ammaparype. Ponb sBineHuni
IepeHoca Npyu XMMHUYECKUX MPEBPAICHUSX.

MarepuanbpHbie U SHEPTeTHUECKHE (TEIIOBBIC) OANaHCHI; OMPEIEICHINE MAaCCOBBIX TTOTOKOB U
SHEPreTUYECKUX 3aTpaT. Y CIOBUS PAaBHOBECHS U OIPEICIICHUE HAIIPaBICHUS MPOLECCOB MEPEHOCA.
OOt BuJ ypaBHEHUN CKOPOCTH MPOLIECCOB; ABMKYILIUE CHIIBI U KUHETUYECKUE KO3(DPUIIMEHTBHI.
JlumutHpyronme craauu.

1.3. 'mapocraTuka.

Huddepenunanbupie ypaBHEeHUs paBHOBeCcHs Ditnepa. [lokosmascs »XuaKoCTh MO IeUCTBUEM
cwiibl TspKecTH. OCHOBHOE ypaBHEHHE THMAPOCTATUKH. [IpakTHueckue MNPHIOKEHHUS OCHOBHOTO
YpaBHEHHUS TUAPOCTATUKH.

1.4. 'uapoauHamMuka.
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baianc cuim npu IBWKEHHHM BSI3KOW HECKHUMAEMOW KUAKOCTH. YPAaBHEHHE HEPA3PBIBHOCTH
(crumomHOCTH) IOoTOKA. YpaBHeHne HaBbe-Crokca 1 ero pusndeckuii CMbICII.

[Tono6Hoe npeoOpazoBanue ypasHeHus: Hapbe-Crokca. bespasmepHblie nepeMeHHbIE - KpUTEPUU
rupoarHamudeckoro noaodus (diinepa, Pelinonbaca, @pyna, rOMOXpOHHOCTH), UX (pU3MUECKUI
CMBICT; TapaMeTpuueckue kputepuu. KpurepuanbHoe ypaBHEHUE IBUKEHUS BA3KOM HKUAKOCTH.

VYpaBHeHue ABMKEHUS Diiepa. DHEPreTUISCKUN OaIaHC CTAIIMOHAPHOTO JABMXKCHUS U1€aTbHOM
KUJIKOCTU. YpaBHEHHE bepHymM Ui uAcalbHOW M pealbHOM XKUIKOCTH. Ero mpaktuyeckue
MPWIOKEHHUs (MCcTeueHue kuakocteid, Tpyoka [luro-Ilpannris). [lpuHuumnel uaMepenust CKopocTei
U PacXoJOB JKUIKOCTH JPOCCEIbHBIMM MNpPHUOOpaMH U IMHEBMOMETPUYECKUMHU TpPYyOKaMH.
Omnpenenenre pacxo10B MPU UCTEUEHUHN KHUIKOCTEH Yepe3 OTBEPCTHUS WIIM HACAIKH.

['unponuHamMuyeckue pexxuMbl ABMKEHUS KUAKOCTEH: TaMUHAPHBIA U TYpOYJIEHTHBIMH.

Yucno PeiiHonbica v €ro KpUTHUYECKUE 3HaUeHUsA. MeXxaHU3Mbl JaMUHAPHOTO U TYpOyJIEHTHOTO
teuenuil. [lonarue typOynentnoctu. [lpencraBieHus o rupoAMHaAMUYECKOM HMOTPAHUYHOM CIIO€
IIpU TEYEHUH 110 TpyOaM U KaHalaM U pU 0OTEKaHUU TeJl.

Pacuer nuamerpa TpyOONpOBOJIOB U amnmapaToB; BHIOOP CKOPOCTE MOTOKOB M ONTUMAJILHOTO
nraMmerpa TpyOOIpOBOIOB.

Pacnipenenenne ckopocTeil 1o paamycy TpyObl IOCTOSIHHOTO CEYEHHSI TMPU JIAMUHAPHOM
CTallMOHApHOM TeueHuu. TeueHue B TpyOax M kaHaynax. Onpeaensiouiuil MonepeuHslil pazmep
[IOTOKA B KaHaJlaX MPOU3BOJILHOM (POPMBI: FHAPABIMYECKUN painyc, SKBUBAJICHTHBINA JUAMETP.

['unpaBnuyeckoe CONMpPOTHUBIIEHUE NPU TEUEHUHU KUAKOCTEN U ra3oB. Pacuer nmotepb Ha TpeHue
(ypaBuenue [lapcu-BelicOaxa) u Ha MecTHBIe cOnpOTHBIIeHUS. COOTHOIIECHUSI 1 HOMOTPAMMBI JJIs
pacuera ko3¢ duLreHTa TpeHrsa. 3aBUCUMOCTH MEXAY PacXoJIoM U IepernazoM naBieHus. Pacuer
Harnopa JJisl epeMeleHHs )KUIKOCTEHN uepe3 cucreMy TpyOOIpoBOIOB U allapaToB.

1.5. Ilepemenienue sKUAKOCTEM.

[lepemenieHne >KUAKOCTEH C IOMOIIBIO MAIIWH, MOBbILAOMUX JaBieHue. OObeMHbIE
(mopIIHEBbIE, POTALMOHHBIE U JIp.) U JWHAMUYECKHE (LEHTPOOEKHbIE, OCEBbIE U JIp.) HACOCHI.
OcHoBHbIE MTapaMeTpbl pabOThI TUAPABINYECKUX MAIINH: TPOU3BOAUTEIBLHOCTD, HAIIOP, MOLIIHOCTD,
KIIAI.

Pacuer namopa u moTpeOisieMOil MOIIHOCTH; MOI0Op JBHTrarenss K Hacocy. OmpenencHue
JOTYCTUMOM BBICOTHI BCAChIBaHUS. SIBJIEHNE KaBUTALIUU U €r0 IPEJOTBpAICHHE.

OcoOenHocTu pabOTHI, COMOCTABIEHUE U 00JIACTH NMPUMEHEHHUS OCHOBHBIX THUIIOB HACOCOB -
LEHTPOOEXKHBIX, MOPIIHEBbIX (TUIyH)KepHBbIX) W aAp. CBsa3p Hamopa, mouHoctd u KIIJ c
MIPOU3BOIUTEIHLHOCTIO (XapaKTepUCTUKH HacocoB). PaboTa HAcocoB Ha ceTb W WX BBHIOOD;
peryinupoBaHue MPOU3BOAUTEIHHOCTH.

Paspnen 2. TenioBbie Npoueccsl M annaparbl XUMHYECKOH TEXHOJIOTMHU
2.1. OCHOBHbIE MOHATHUS U ONPENICICHUS B TEIJIONEpeIaye.

OcHOBHbBIE TEIUIOBBIE IMPOLIECCHI B XMMUYECKOW TEXHOJIOTHU: HarpeBaHHE M OXJIa)KICHUE,
KOHJICHCAIIMSI TAPOB U MCHIAPEHUE KUIKOCTEH.

CranuoHapHblf M HECTAl[MOHApHBIA IEPEHOC TEIJIOTHl. TemIepaTrypHOe IoJie, TPaJueHT
TEeMIIepaTypbl U TEIUIOBOM MOTOK; TEIJIonepeaaya M TerwiooTnada. TeMmrepaTypoIrpoBOJHOCTh —
TEIJIOMHEPLIMOHHBIE CBOMCTBA CPEIbl.

2.2. Ilepenoc sHepruu B GopMe TEMIOThI.

TemnmoBo#l OajlaHC KaK YacTHBIM CiIydail sHepreruueckoro Oamanca. OrmpenerneHHe TETUIOBOU
Harpy3Ku ammapara HpU H3MEHEeHMHM U 0e3 HW3MEHEHMs arperatHoro cocrosiHus. Pacxon
TEIJIOHOCHUTEIIEH.

JuddepeHunanbHOe ypaBHEHUE IEPEeHOca 3HEPIUu B (QopMe TeIIoThl, ypaBHeHUE Dypbe-
Kupxroga u TenaonpoBoJHOCTH.

CranuoHapHbIil MEpeHOC TEIUIOTHl Yepe3 IUIOCKUE U IIMHIpUuYeckue cteHku. CoueraHue
MEXaHHU3MOB MEPEHOCA TEIUIOTHI (TEMIONPOBOIHOCTH, KOHBEKIIMH, U3TTyUCHHUS]).

KonBekTuBHBINM NepeHOC TeIoThl. be3pazmepHble nepeMeHnHsle — uucna Hyccensta, [lexine,
[Ipannrns, I'pacroga, @Dypre. Pacuer ko3(h(ULIMEHTOB TEIIOOTHAuYM IPH BBIHYKICHHOU H
€CTECTBEHHOM KOHBEKITHM.
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TemnooOMeH mnpu u3MeHEHHMH arperatHoro cocrosiHus. Kownpaencauus mnapos. Dopmyna
Hyccenpra. TennooOMeH npu KuneHuu.

PannanTtHbIl TeronepeHoc. B3aumHoe u3nydeHue Ten. PaguaHTHO-KOHBEKTHBHBIM ITEPEHOC
TEII0Thl. Pacuer moTeph TEIIOTHI anmaparaMyd B OKPY)KAIOILYIO Cpely U TEIJIOBOW HM30JIALUU.
OcHOBHOE ypaBHEHHE TEILJIONEpeaayn.

2.3. Tennonepenaya B HOBEPXHOCTHBIX TEMJIO0OMEHHHUKAX.

Tennonepenadya B  MOBEPXHOCTHBIX TEIUIOOOMEHHHKAX. AJIUTHBHOCTh TEPMHUYECCKUX
conpotuBiieHui. CpenHss IBWXKyLas cuja Teronepenaun. OnpeneneHue cpeiHed ABIKYILEH
CHJIBI B allliapaTax pa3JInyHbIX KOHCTPYKIHMI. B3anMHoe HanpaBieHUe ABUKEHUS TEIIOHOCUTENEH.
Pacyer noBepXHOCTH TEMII00OMEHHUKOB.

CriocoObl mOJBOAA W OTBOJA TEIJIOTBI B XUMHUYECKOM TexHosoruu. TpeboBaHus,
npenbsBiasieMble K TemioHocuTensiM. OOorpeB BOASHBIM IApoOM, BBICOKOTEMIEPATypHBIMU
OPraHWYECKUMH TETUIOHOCUTEISIMHU, TOMOYHBIMH Ta3amu. CrmocoObl 3nekTpooborpeBa. OTBOJ
TEIUI0OThI BOJOW, BO3YXOM U HU3KOTEMIIEPATYPHBIMH TEIJIOHOCUTEIISIMU.

TennooOMeHHble ammaparbl; HX Kilaccupukauus. OCHOBHbIE THUIBI IOBEPXHOCTHBIX
TEII000MEHHUKOB (TpyOuathle, IUIaCTUHYAThIE, allapaThl C EPEMEIIUBAIOLIMMU YCTPOUCTBAMU 1
T.1.) CMecuTenbHbIe TEII000OMEHHUKNU: TPaiupHU, KOHIEHCATOPhI cMellieHus. BeiOop onTuManbHbIX
KOHCTPYKUMH M YCIOBUH 3KCITyaTallud TEIJIOOOMEHHbIX anmnapaToB. OCHOBHbIE TEHICHIMU
COBEPUICHCTBOBAHUS TEIJIOOOMEHHBIX allapaToB.

Pazgen 3. Ilpomecchl W anmaparbl pasjejieHHsi TOMOTEHHBIX CHCTeM (OCHOBHbIE
Macco00OMeHHBbIE MPOLECCHI).
3.1._OcHOBHBIE OHATHUS U OIPEJICICHUs B Macconepeaaye.

Knaccudukanus nporeccoB maccoooMena. OcHOBHbIE MOHATHUS U onpenenenus. [Iponeccsl co
CcBOOOIHOM M (UKCUPOBAHHOW TpaHHUIeW pasnena (a3 u c paszpenstomei (a3bl meperopoaKoit
(memOpanoii). Hocurtenu u pactipenensiembie BenectBa. CrocoObl BeIpaKeHUsl cocTaBa (as.

OU3NKO-XMMHUYECKHE OCHOBBI MAacCOOOMEHHBIX TIPOLECCOB. PaBHOBECHBIE YCIOBHS U
oIpe/iesieHue HallpaBJIeHUs MepeHoca BemecTsa u3 (assl B pazy. KoadduumenTs! pacnpenenenus.
[TonsiTHe 0 Maccomnepenaye 1 MaccoOTaaue.

KoHIneHTpanmonHoe moJie, TPaJueHT KOHIICHTPAI[MH, OOMIMA W YAETbHBIH TOTOK MAacCHI
MounekynspHas AupQy3us B KUAKOCTAX, razax (mapax) u TBEpAbIX TENaXx.

3.2. MexaHHu3MBbl IEPEHOCA MACCBHL.

VYpaBHEHNE HEPA3PHIBHOCTH ISl IBYXKOMIIOHEHTHON CHCTEMBI.

HuddepenunanbHoe ypaBHEHNE KOHBEKTUBHOI'O IIEPEHOCA MacChl B OMHAPHBIX Cpeax.

Judpdy3MoHHBIN NOrPAHUYHBIN CIIOH; TPO(GUIM KOHIEHTPALUNA U CKOPOCTEH B OTOKAX.

Kosddunuentet Maccootnaun. OCHOBHbIE MOJENIbHBIE MPEACTABICHUS O MEXaHHU3Me
MaccOOTJauu.

MonenupoBanue KOHBEKTUBHOTO MaccooomeHa. Yucna Hyccenbra, [lekne, [Ipanarns, @ypee u
ap., X (U3UYECKUH CMBICH, AHAJIOTHH C TEIUIOBBIM TOJO00MEM MPUMEHUTEIHHO K Tra3aMm u
XKHUIKOCTSIM. Pacuer ko3 puiimeHToB MaccooTaaum B ammaparax pa3JInIHbIX TUIIOB M0 YPaBHEHHSIM
¢ 6e3pa3MepHBIMU TTEPEMEHHBIMHU.

Macconepenaya.  OcHOoBHOe  ypaBHeHHe  Macconepenaud.  COOTHOLIEHHE — MEXIY
Kod(QpHUIMEHTAMH MaccoTIepelaui U MacCOOTAA4H, aUTUTUBHOCTH IU((Y3NOHHBIX COMPOTHBIICHUH.
WuTeHcnpukanis Macconepeaud myTeM BO3JICHCTBUS Ha TUMUTHPYIOIIYIO CTa/IHIO.

Bnusiare ycnoBwmii (TemMriepatypsl, JaBlieHHs, KOHIICHTPANK) Ha HAallpaBJIeHUE MacconepeHoca
Ha IpuMepax abcopOLny; MPUHLIMIIBI BbIOOpa aOCOpPOEHTOB.

3.3. ®a30BOE PABHOBECHE.

MarepuanbHbIi OaaHC HEMPEPHIBHOTO YCTAHOBUBIIETOCS MpOIecca IPU PAa3IMIHBIX CIIOCO0ax
BBIPKCHUS COCTABOB (Da3 M MX pacxoJI0B; YpaBHEHUS pabOUMX JIMHHA.

[IpenenbHble KOHUEHTPALUU pPACIpPENEIsieMOro KOMIIOHEHTa B OTAAIOIIEH U HM3BJIEKarouiei
¢dazax IS NPOTUBOTOYHBIX TMPOILECCOB. MaKCUMallbHO BO3MOXHAsi CTEIEeHb H3BICYCHUS,
MHUHHUMAJIbHBIA U ONITUMAIBHBIA PACXO0]IbI H3BIICKAIOIICH (ha3bl.
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3.4. Metoabl pacuéra pazMepoB MacCOOOMEHHbBIX KOJOHHBIX alllapaToB.

Pacuer nonepeunoro cedeHus (AuaMeTpa) KOJOHHBI; IPEIEIbHO JIOMYCTUMAasi 1 IKOHOMUYECKU
ONTHUMAJIbHAS! CKOPOCTH CIJIONTHOM (ha3bl.

PannonanpHbIil BbIOOp B3aMMHOTO HamnpaBleHUs IABMKEHUsI (a3 U OpraHu3alud MOTOKOB B
MaccoOOMEHHBIX ammnaparax. PacueT MaccooOMEHHBIX IPOLECCOB U alnapaToB JUIsl CHCTEM C OJJHUM
pacnpesenseMbiM KOMIOHEHTOM. OCHOBBI pacyeTa BBICOTBI MacCOOOMEHHBIX ammnapaToB C
HENpPEephIBHBIM M CTYIEHYAaThIM KOHTAKTOM @a3. J[[Ba OCHOBHBIX METOJa pacyera: Ha OCHOBE
K03 (ULMEHTOB Maccolepeayd U Ha OCHOBE IMOHSATHS TEOPETUYECKOW CTYNEHU pa3/IeieHHUS.
[TonsiTHE YKMCIla €IMHUI IEPEHOCa U BHICOTHI €AMHUILIBI TepeHoca. PakTop macconepeaayuu. CpeaHss
JBUKYIIAs CUJIa Maccorepeiayn. BiusHue npo1oabpHOTO epeMENINBAHNS Ha CPEIHION ABUXKYIILYIO
cuny Maccomepenaud. Ilpomemypa pacdera, ocHOBaHHas Ha OOBEMHBIX Kod(dduimeHTax
Maccornepenauu. I'papuueckuil U aHATUTUYECKUN METO/IbI pacyeTa.

Pacuer BbICOTBI MAaCCOOOMEHHBIX aIIMapaToB CO CTYNEHYATHIM KOHTAKTOM (a3. DP(PeKTUBHOCTh
cryneHu o Mopopu. Css3p uucia enunull nepeHoca u jokaiabHoro KIIJI crynenu mo Moapdpu.
UYucieHHBIH pacyeT «OT CTYNEHHU K CTYIEHW» U ero rpaguueckas HHTEPIIPETalUs C UCIOJIb30BaHUEM
«KMHETUYeCKON nuHum». Yuer crpykTypbsl notokoB u KIIJ[ Tapenku. OcobGeHHocTH pacuera
TapeabyaTblX KOJOHH Ha OCHOBE IOHSTHS TEOPETHYECKOW Tapenku. YUuciio NeiCTBUTENBHBIX U
TEOPETUYECKUX TapesoK. (P (HEKTUBHOCT TaPEIIKH.

PanmonanpHbIil BbIOOp B3aMMHOTO HampaBleHUs IABMKEHUsI (a3 U OpraHu3alud MOTOKOB B
MaccoOOMEHHBIX amnmapaTax.

3.5. AGcopbuus.

OO01re MPUHIMITBEI YCTPOMCTBA M KJIacCU(PHUKALIUS allapaToB JUIsi MACCOOOMEHHBIX MTPOIIECCOB
B cuctemax "ra3(map)-KuakocTs". OCOOEHHOCTH KOHCTPYKIIHNA abcopOepoB.

OcHoBHbIE THUIIBI U 00JaCTH IPUMEHEHUs abcopOepoB: HACAJOUHbIE U TapesibyaThle KOJOHHBI,
anmapatbl CO CIUIOIIHBIM UM CEKIIMOHUPOBAaHHBIM 0apOOTaXHBIM  CJIO€M, ammnapaTbl C
JMCTIEPIrUPOBAHUEM SKUIKOCTH.

CxeMbl abCOpOITMOHHO-IeCOPOIIMOHHBIX YCTAHOBOK C BBIJICJICHUEM M3BJICYCHHOTO KOMIIOHEHTA
U perenepanueit abcopOenTa (1ecopOrnei mpy MOBBIICHHON TeMIIEpaType, TOHMKCHUEM JTaBIICHUS,
OTIyBKOM MHEPTHBIM HOCUTEJIEM).

3.6. Juctmnnsanus. Pextudukanus.

Paznenenne nucTWLISIUEN KUIKUX TOMOTI€HHBIX CMECEl M CXKM)KEHHBIX TIa30B; 00JacTH
MIPUMEHEHUSI U 0COOEHHOCTHU MPOBEACHHUS MTPOLIECCOB MPU PA3IUYHOM JaBICHUU.

[TapoXuaAKOCTHOE paBHOBECHE JJII CHUCTEM C TMOJHOW MW OrPAHMYEHHOW B3aMMHOU
PacTBOPUMOCTBIO U €T0 BIUSHUE HAa BO3MOXKHOCTb Pa3/I€ieHHs] KOMIIOHEHTOB JAUCTUIUIALMOHHBIMU
MeToaMu. Pacuer paBHOBecHs JUI UCAIbHBIX OMHAPHBIX CMECEH.

[Ipocras u ¢pakuuoHHAs MeperoHka; neperoHka ¢ aeduiermaiueil. MartepuanbHblil Oanasc,
pacuer BBIXOJla MPOJYKTa U €ro CPEeIHEro cocraBa INpHU MEperoHke OMHApHbIX cMmeceid. CxeMbl
ycTaHOBOK. TeruioBele OaiaHChl U pacueT pacXxo10B TEINIOHOCUTENEH I ATHUX IIPOLIECCOB.

Pextuduxanus. DOU3NKO-XUMUYECKME OCHOBBI U OCOOEHHOCTH YCIOBUH IPOBEICHUS
npoueccoB. Cxembl YCTaHOBOK JJIsi HENPEPHIBHOW M NEPUOAMYECKON peKTU(UKauu OMHAPHBIX
cmeceil. OCOOEHHOCTH YCTpOWCTBa ammaparoB (HAcaJOYHbIX M TapeibyaThbIX KOJIOHH) W BbIOOpA
PEXHUMOB UX pabOTHI pU pekTrudukamyu (o cpaBHEHHUIO ¢ abcopOiueit). OcoOeHHOCTH yCTpoiicTBa
Y BapUaHThI paboThl UcTiapuTeel 1 1edaerMaTopos.

MopnenupoBanue M pacyeT MPOLECCOB U amnmapaToB IMpPU HENPEPBIBHOM pPEKTUPUKAIIIU
OuHapHbBIX cucteM. OCHOBBI UYHCIEHHOTO U TIpaoOaHaIUTHUYECKOr0 METOA0B. MaTepuanabHbIi
6ananc. Pabouune nunun. Onpenenenne MUHUMAaJIbHOTO U pabouero ¢uiermoBoro uucia. TemioBoit
OaslaHC M pacdeT pacxoJI0oB TeIUIOHOCHTENeH. [I[pUHIHUITBI TEXHUKO-DKOHOMHYECKON ONMTHUMHU3AINN
pu pacyere padboyero (haerMoBOro 4uciaa, pa3MepoB ammapaTypbl U 3HEPreTUYECKUX 3aTpar.
OcHOBBI pacueTa TapenbyaThiX U HaCAJOYHBIX PEKTU(PHUKAIIMOHHBIX KOJIOHH.

Paznen 4. Ilpoumecchl M anmapatbl pa3jiesieHUsI TeTePOreHHbIX cHucTeM (OCHOBHBbIE
rUJpoMexaHnyecKue npouecco).

4.1. Paznienienne reTreporeHHbIX cucteM. OCHOBHBIEC MOHATUS U METOJIbI.
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Knaccudukanus XUAKMX M Ta30BbIX I'€TEPOTEHHBIX CHCTEM: CYCIIEH3UH, dMYJbCUU, IICHBI,
IbUIK, TyMaHbl. MaTepuanbHbIi OalaHC MPOIIECCOB PA3/AEICHHS reTePOre€HHbIX CUCTEM.

Onenka 3((}eKTUBHOCTH U BbIOOP ONTUMAIBHBIX MPOLIECCOB M amllapaToB JIs pa3JeeHUs
Te€TEPOre€HHBIX CMECEH.

4.2. OCHOBBI TEOPUH OCAKJICHUSI.

Pa3nenenuie )xuIKUX M Ta30BbIX CUCTEM B IIOJIE CHJI TsKecTH. PacueTr ckopocTeil cBOOOAHOTO U
CTECHEHHOI'0 OCaX/IC€HUS TBEPJbIX YaCTHUIl IIapoo0pa3HO U OTIMYHBIX OT Hee (POpPM B IOJIE CHUJIIBI
TSXKECTH.

[Iponeccel oTcTanBaHus U yCTPOMCTBO AIIapaToOB Pa3AeiICHUs CYCIIEH3UM, SMYJIBbCHI U IIbLICH.
PacueTr moBepXHOCTH OCaXJIEHHUS U MPOU3BOJAUTEIBLHOCTA OTCTOMHUKOB. YCTPOWCTBO U JEHCTBHE
LUKIJIOHOB (IIPOCTHIX U OaTapenHbIX), TUAPOLIMKIOHOB.

4.3. TeueHue KUIKOCTH YePe3 HENOABMXKHBIE 3€PHUCTHIE U MICEBI00KIKEHHBIE CIIOU.

3HaueHue THAPOJMHAMUKUA 3EPHUCTBIX CJOEB B Ipoleccax (QUIbTpoBaHUS, TEIJIO- U
MaccooOMeHa, TreTeporeHHoro karaiauza U Jp. OCHOBHBIE XapaKTEPUCTUKH JTHUX CIIOEB:
JMCIIEPCHOCTD, y/EIbHAs MOBEPXHOCTb, IMOPO3HOCTb, SKBUBAJICHTHBIN AuaMeTp KaHaioB. Pacuer
TUIPABIMYECKOr0 CONPOTHUBIIEHUS cJosl. [‘mapaBiMueckoe COMPOTHUBIIEHHE CJIOEB HAcaJokK
IIPOMBIIIJIEHHBIX Macco- U TEIIO0OOMEHHBIX anmnapaTosB.

Pexxumbl TedeHHs NOTOKOB B HACaJ0YHBIX KOJOHHAX. ['MIpaBIMYecKOoe COMpPOTHUBIICHUE,
SIBJICHUS TIOJIBUCAHU, 3aXJICOBIBAHMS 1 HHBEPCHH (a3 U pacyeT COOTBETCTBYIOIIUX CKOPOCTEH.

l'unponuHamMuka  MCEBAOOKMKEHHBIX  (Kumaummx)  cinoeB.  OOnacTe  HpUMEHEHUs
NCeBI00KIKEHNUs.. OCHOBHBIE XapaKTEPUCTUKHU ICEBI00KMKEHHOT0 coCcTOsiHUA. ['napaBnnyeckoe
compoTuBiieHHe. Pacuer CKOpOCTEHl TICEBIOOXKMKEHHSI U CBOOOJHOTO BHUTAHHUSA, BBICOTHI
MICEBJO0KIKEHHOT0 ciiosl. OMHOPOAHOE W HEOJHOPOJHOE TIceBA0oOXKMKeHHe. OCOOEHHOCTH
MICEBJIO0KIKEHUST MOJUAUCIIEPCHBIX c0€B. [IHEBMO- M T'HAPOTPAHCHOPT 3EPHUCTBIX TBEPABIX
MaTepHuaoB.

4.4. OunpTpoBaHUE CYCHEH3UN U OYMCTKA Ia30B OT HbLICH.

Crienu¢rka noBeICHUS 0CATKOB KaK 3€pHUCTBIX CJIOEB: C)KUMAEMbI€ U HECKUMAEMbIE OCAJIKH.
Bunel @uinbTpoBanpHeIX neperopojiok. MakTopbl, BIHAIONIME Ha CKOPOCTh (UIBTPOBAHUS.
OWIbTpOBAaHUE TPU TMOCTOSIHHOM CKOPOCTH (PUIBTpOBaHUSA. ODKCHEPUMEHTAIbHOE OIpe/eieHHE
KOHCTaHT ypaBHeHUs ¢uibTpoBanus. Kinaccudukanus u ycTpoicTBO OCHOBHBIX TUIIOB HETIPEPHIBHO
U IepUOANYECcKU paboTaromuX GUILTPOB U (PUIBTPYIOIIMX HEHTPUPYT.

4. O0beM yueOHOM TUCITUILTHHBL.

Beero CemecTtp
Bun yae6noit paboThl > 6
3E Akan. 3E Akan. 3E Akan.
9. 9. 9.

OO61ast TpPyA0€MKOCTh UCIUTUIHHBI 11 396 5 180 6 216
KonrakTHasi padoTa — ayIuTOpPHBIE 4,45 160 1,78 64 2,67 96
3aHSATHS:
Jlexmm 1,78 64 0,89 32 0,89 32
[TpakTueckue 3anstus (113) 1,78 64 0,89 32 0,89 32
Jlaboparopusie padboTs! (JIP) 0,89 32 - - 0,89 32
CamocrosiTeJibHAs padoTa 4,55 164 2,22 80 2,33 84
CamMocTosATenpHOE N3YUCHUE Pa3IeIOB 4,55 164 222 30 2.33 34
JVCIUTUTAHBI
Buabl KOHTpOJIS:
IK3aMeH 2,0 72 1,0 36 1,0 36
KontakTHas pabota — mpOMEXyTOUYHAS 0.8 0.01 0.4 0.01 0.4
aTTecTalus 2,0
IToaroroBka K 3K3aMeHy. 71,2 0,99 35,6 0,99 35,6
Buja uTtoroBoro KOHTpoJIs: IK3aMeH IK3aMeH
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Cemectp

Bcero
Bun yae6noit paboThl > 6
3E AcTtp. 3E AcTtp. 3E AcTtp.
9. 9. 9.
OO61ast TpPyA0€MKOCTh JUCITUTUIHHBI 11 297 5 135 6 162
KonrakTHas padoTa — ayIuTOpPHBIE 4,45 120 1,78 48 2,67 7
3aHATHS:
Jlexmun 1,78 48 0,89 24 0,89 24
[TpakTueckue 3anstus (113) 1,78 48 0,89 24 0,89 24
Jlaboparopusie padboTs! (JIP) 0,89 24 - - 0,89 24
CamocrosiTeJibHAs padoTa 4,55 123 2,22 60 2,33 63
CamocTosATenpHOE N3YUECHUE Pa3IeIOB 4.55 123 2.22 60 2.33 63
JIACITATLTAHBI
Buabl KOHTpOJIS:
JK3aMeH 2,0 54 1,0 27 1,0 27
KonTtakTHas pabota — mpOMEXyTOUYHas 0.6 0.01 0.3 0.01 0.3
aTTecTalus 2,0
ITonroroBka K 3K3aMeHy. 53,4 0,99 26,7 0,99 26,7
Buja nToroBoro KOHTpoJIs: JK3aMeH JK3aMeH
AHHOTANUA padoyeil NPOrpaMMbl JUCUHUILTHHBI
«O0mas xuMuYecKas TEXHOJI0THsD)
1. Heas aucuunauuHbl — QopMUpOBaHWE 3HAHMM B O0JACTH peaTu3alud XUMHUKO-

TEXHOJIOTUYECKMX IIPOLIECCOB C YU4ETOM (U3UKO-XUMUYECKUX OCOOEHHOCTEH MPOTEKAIOLIUX
peakuuii, BbIOOpAa ONTHUMAJIbHBIX YCIOBUH pealu3yeMbIX IPOILECCOB, BbIOOpa 3((HEKTUBHBIX
peakTopoB, MPHOOpPETEHUS HABBHIKOB B COCTABJIEHUM MAaTEpUajbHBbIX U TEIUIOBBIX OajaHCOB, B
pacuere IpoLEeccoB U PEaKTOPOB Ha OCHOBE MaTEMaTHUECKOI0 MOIETIMPOBAHUS, TIOJTYyUSHUs 3HAHUM
B oOmactu pa3paboTku sHeprocOeperaronmx xuMuko-texHosorudeckux cucrem (XTC),
0€30TXO0/IHBIX U MAJIOOTXOJHBIX TEXHOJIOTUN Ha MPUMEPE COBPEMEHHBIX TPOU3BO/JICTB.

2.B pe3yJjbTaTe H3YYCHUA TUCHUIIJINHBI oﬁyqaloumiflm HOJIZKCH:

Obnadams CIEYIONUMA KOMIIETECHIIUSMA U HHIUKATOPaAMU UX TOCTHKCHUS:
OIIK-2.2, OIIK-2.5, OIIK-2.8.

3uamo:

— OCHOBBI TEOPUHM XUMHUYECKHUX IIPOLIECCOB U PEAKTOPOB;

— METOJOJIOTHIO HMCCJIENOBAHMUS B3aUMOJCUCTBUS XUMHUYECKHX IPEBPALCHUNA W SBICHUN
IIEpeHoca Ha BCEX MACIITa0HBIX YPOBHSX;

— METOJMKY BbIOOpa peakTopa U pacuéra npoiecca B HeM;

— OCHOBHBIE PEaKIIMOHHbIE MPOIIECCHl U PEAKTOPbI XUMUYECKONW U OMOTEXHOJIOTHH;

— OCHOBHBIE€ TPHUHIMIBI OPraHW3alMyd XWMHYECKOTO IIPOU3BOJCTBA, €r0 HEPaApPXUYECKYIO
CTPYKTYPY, METObI OLIEHKH 3(h(PEKTUBHOCTH IPOU3BO/ICTBA;

— OCHOBHBIE XUMUYECKHE ITPOU3BOJICTBA.

Ymemu:

— PacCUNUTaTh OCHOBHBIE XaPAKTEPUCTUKN XUMHYECKOTO IIPOLIeCCa;

— BbIOpaTh palMOHAJIbHYIO CXEMY IIPOU3BOJICTBA 33JAHHOTO MIPOIYKTA;

— OLIEHUTb TEXHOJIOTUYECKYIO 3P PEKTUBHOCTH MPOU3BO/ICTBA;

— BbIOpaTh 3((HEKTUBHBIN TUI PEAKTOPA;

— IIPOBECTH pacyeT TEXHOJOTUYECKHUX NTapaMeTPOB M1 3aIaHHOTO MPOIIECCa;

— ONPEIEIUTh apaMeTPbl HAWTY4IlIel OpraHu3alny IpoLecca B XUMUYECKOM PEAKTOPE.
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Braoemy:

— MeToJaMH aHaiu3a 3p(EKTUBHOCTH pabOThl XUMHUYECKUX IIPOU3BO/JICTB;

— METOJJaMH pacyeTa 1 aHaJln3a MPOLeCCOB B XUMUUECKHUX PEaKTOpax, ONpeaeacHus
TEXHOJOTUYECKUX ITOKa3aTeleH;

— METOJJaMH BbIOOpa XUMUYECKUX PEaKTOPOB.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

Paznen 1. XuMnueckasi TeXHOJIOTHSI U XMMHYecKOe NIPOU3BOACTBO.

1.1. OcHoBHBIE Onpeae/IeHUs U MOJI0KEHHSI.

Xumudeckasi TexHojaorusa. OOBEKT XMMHYECKON TEXHOJIOTHU. MeXOTpaciieBoi XapakTep
XUMHUYECKON TEXHOJOTHU. Pa3zBUTHE XMMHUUECKUX MTPOU3BOACTB U XMMUYECKON TEXHOJIOrMU. MecTo
XMMHUYECKOM TEXHOJOTUU B MPOMBIIIJICHHONW cdepe U METOJO0B XUMHYECKONM TEXHOJOTUU B
HEXUMMUYECKUX OTpacisiX MPOMBIIUIEHHOCTH. CHCTEMHBI aHAIW3 CIOXKHBIX CXEeM U
B3aUMOJICHCTBUIl 3JEMEHTOB CXE€Mbl — TMOHATHE M cojaepkaHMe MeTtona. duszuueckoe Hu
MaTeMaTUYECKOE MOJIEIMPOBAHHUE, ONPEEIEHUE U OCHOBHBIE MOHATHS, UX MECTO B HHXEHEPHO-
XUMHUYECKUX HCCIIEOBAHUAX U pa3padoTkax. MecTo u 3Haue€HHuEe HATYPHOIO M BBIUMCIUTEIHHOIO
skcriepuMenTa. CoiepaHue U 3aa4i y4eOHOTO Kypca.

1.2. XuMu4eckoe npou3BoaCTBO.

[lonsiTHE © XUMHUYECKOM HPOU3BOJACTBE. MHOTOPYHKIHMOHAIBHOCTh XUMHYECKOTO
npousBojcTBa. OOmas CTpyKTypa XHMHUYECKOTO Mpou3BoJACTBAa. (OCHOBHBIE IOJICUCTEMBI
XMUMHYECKOTO  Mpou3BOjACTBA. (OCHOBHBIE  TEXHOJOTMYECKHME KOMIIOHEHTBl ~ XUMHUYECKOTO
IIPOU3BO/ICTBA.

KauecTBeHHbIE ¥ KOJMYECTBEHHbIE  IOKA3aTelM  XUMHYECKOIO  IIPOM3BOJICTBA:
TEXHOJIOTUYECKHE, SKOHOMHUECKUE, SKCITyaTallhOHHBIE, COLIMAIbHBIE.

1.3. CoipbeBble pecypchbl, BOa U JHEPIrUs B XUMHYe€CKOM IIPOU3BOACTBE.

Knaccugukanusi celpbeBbIX PECYpCOB O pa3IMYHbIM IpU3HAKaM — (a30BOMY COCTOSIHMIO,
MIPOUCXOXKICHUIO, HCTOYHUKAaM. MuHepalibHO€ ChIpbe (PyAbl U IIOJIE3HBIE HCKOIIAeMbIE),
OpraHMYecKOe MPHUPOJHOE ChIpbe (FOPIOYME HCKONAEMbIE), PACTUTEIBHOE U YKUBOTHOE ChIPbHE,
BTOPUYHOE CBIphE — MX HCIIOJIb30BaHUE M IyTU nepepaloTku. OCHOBHBbIE CIIOCOOBI NMEPBUYHOM
00paboTKku chIpbsi (oOoTramieHue, OYMCTKA, IMOATOTOBKA K TPAHCIIOPTHPOBKE U TEpepadoTKe).
[lonsiTe, CyImHOCTb U TNpUMEPHl YIIyOJEeHHs HCIOJIb30BAHMSI CBIPbS, KOMOWHHPOBAHUSA
IIPOM3BOJICTB U KOMILIEKCHOH nepepaboTKU ChIPhSI.

3Haue€HUE U UCIOJIb30BaHHWE BOJbl B XUMHUYECKHX MPOU3BOACTBAX. VCTOuHMKH BOABI.
TpeOGoBaHus K TEXHOJIOTHMYECKOH U ObITOBOI BoJe. [IpoMbliieHHast HOATOTOBKA BOABI K METO/IbI €€
OUYHCTKHU OT npumeceil. OCHOBHBIE METOIbl KOHTPOJISI Ka4eCTBA BOAbl. DKOHOMHUS BOJONIOTPEOICHUS
B IIpoU3BOJIcTBE. B01000OPOTHBIE CUCTEMBI.

Buipl 1 UICTOYHUKY SHEPTUHM B XUMHUYECKON POMBILIIEHHOCTH. MaciTaObl noTpeOiaeH s 1
CHOCOOBI YMEHbILIEHUS HEpPreTuueckux 3arpaT. CylHOCTh U IPUMEPHI pereHepaly U peKynepauuu
SHEPruu. DHEProTEXHOJOTHYECKHE CUCTEMBl. BTOpUYHBIE SHEPreTHUECKHE PECYPCHI.

Paspnen 2. Teopernyeckue 0CHOBbI XUMHYECKHX MPOLIECCOB M PEaAKTOPOB.

2.1. OcHOBHbBIE ONpe/ieIeHUS U MOJIOKeHUS.

OU3NKO-XUMHUYECKUE 3aKOHOMEPHOCTH XMMHUYECKUX MPEBPAIICHUH — CTEXUOMETPUYECKUE,
TepMOJIMHAMUYecKHe, KuHeTuueckue. [lokazarenn XUMHUYECKOTO NPEBpaIleHHUs] — CTEMeHb
MIPEBpPALLIEHUS], BBIXOA IPOAYKTa, UHTErpajbHas U JuddepeHnnanbHas CeJIeKTUBHOCTH, CKOPOCTH
peaKkiuyu U NpeBpalleHUs peareHTOB.

2.2. XumMHu4yecKue nmpouecchbl.

Onpenenenue. Knaccudukamuss XMMHUYECKHX IPOLIECCOB MO Ppa3IUYHBIM IpHU3HAKAM —
XUMHUYECKUM (BUJ XMMHUYECKOM peaklud, TEepPMOJMHAMUYECKHE XapaKTEepPUCTUKH, CXEMa
npeBpaleHuil) 1 (a3oBbIM (YUCIIO U arperaTHOe cocTosiHue ¢as).

I'omorennslii xumuueckuid mpoiecc. OmpeneneHue U OpUMEpbl. BiMsHME XUMHUYECKUX
MIPU3HAKOB U YCIIOBUI MTPOTEKaHHUs Mpoliecca Ha ero rnokasareian. CrocoObl HHTEHCU(DUKALIUH.
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[TonsiTne onTUMaNbHBIX TeMepaTyp. ONTUMalIbHBIE TEMITEPATYPHI U 00paTUMBIX M HEOOPATUMBIX
9K30- U SHIOTEPMHUUYECKUX PEAKIIUM.

['ereporennsplil (HeKaTaIUTUYECKUN) XuMUYeckuil mpouecc. OmnpeneneHUe U NPUMEPSHI.
Crpykrypa mpouecca u ero cocrapisitomue (craguu). Habmiomaemass CKOpOCTb XHUMHYECKOIO
npespaieHus. O0nactu (peKuMbl) IPOTEKAHUS poLecca, TUMUTUPYIOIIast CTaaMsL.

['ereporennslii xumuueckuil mpouecc 'ra3 (kuzakocts) - TBeproe". OOocHOBaHuE,
MMOCTPOCHUE W aHAIN3 MAaTEMaTHYECKOW MOJICTH IS peaKIuid ropeHus (Monensb '"CKUMArOIIasics
cdepa") u TonoxuMHueckoi (Mozens "¢ HeB3auMoiecTByomMM aapoM"). Habmogaemas ckopocTb
MpEBpaIlleHUs, BpeMsl TPEBPALICHUS W TYTH WHTEHCH(DHKAIWW IS Pa3UYHBIX OO0JacTen
MIPOTEKAHUSI [Tpoliecca.

['ereporennslii XxuMuuyeckui mnpouecc 'raz (KHAKOCTb) - KuAkocTh'. OOOCHOBaHUE,
MIOCTPOCHHE U aHaJIN3 MaTeMaTHueckoi Mojaenu. Habmronaemas ckopocTh npeBpalleHust u 00JacTu
npoTeKaHus mpornecca. [lyrn nHTeHCH(pUKauy [UTs pa3InyHbIX PEKUMOB TIpoIiecca.

Karanutuuecknit mpouecc. Ompexnenenue, kiaccuduraius, mTpuMepsl. [ eTeporeHHbIN
KaTaJu3 Ha TBepAOM Karanuzatope. OO0CHOBaHME, IOCTPOCHHUE U aHAIM3 MaTEMaTHYECKON MOJIenH
Ha KaTaJUTUYECKOW MOBEPXHOCTH M B MOPUCTOM 3epHE KaTayiuszaropa. HaOmromaemas ckopocTb
npeBpaleHuss U olmactu mnporekaHus mpouecca. CTeneHb MCHOJIb30BaHUS BHYTPEHHEH
noBepxHOCTH. [lyTn HHTEHCH(UKAIINH KAaTaTUTUIECKUAX MTPOIIECCOB.

2.3. XuMHYeCKHEe PeaKkTopbl.

OnpeneneHve M Ha3HAUYEHHWE XUMHYECKOro peakTopa. Peakropsl B XUMUYECKUX H
HEXUMMUYECKUX OTpacisiX MNpoMbllIuieHHOCTH. OO030p TUIOB XUMHUYECKHMX PEaKTOpPOB, UX
CTPYKTYpHBIE 3JIEMEHTHI (PEaKIOHHAs 30Ha, YCTPOMCTBA BBOJIA U BBIBOJIA, CMELICHMUS, pa3JICIeHUs
U pacrpeieseHus IOTOKOB, TEMJI00OMEHHBIE 3JIEMEHTHI), OCHOBHbIE MPOIIECCHI U SIBJICHUS B HUX.

CucremaTu3zalus MpOLECCOB B XMMHYECKOM pEAKTOpe IO MacmTaby HMX MPOTEKaHMS:
XUMMUECKasl PeaKiysi, XUMUYECKUH Mpoliecc B 3JIEMEHTApHOM 00beMe, IIPOLECCHl B PEaKIIMOHHOM
3JIEMEHTE U B PEAaKTOPE B II€JIOM, UX B3aUMOCBSI3b U HEpapXUyecKas CTPYKTypa MaTeMaTU4YeCcKOU
MoJIeNu mpoliecca B peakTope. IIpumepsl mponeccoB B pa3aIuvHbIX BUJAX XUMHUYECKUX PEAKTOPOB.
Knaccugukanus npoieccoB B peakTopax 1o pa3InyHbIM IPU3HAKAM - BUJ XUMHUYECKOTO IIpolecca,
OpraHu3aius NOTOKOB PEareHToB (CXeMa JABM)KEHUS PEr€HTOB Yepe3 PEaKkTop, CTPYKTypa MOTOKOB B
pEaKMOHHON 30HE), OpraHu3alusl TEIUIOBBIX MOTOKOB (TEIUIOBOM pEXHUM, CXeMa TEIJI000MEHa),
CTallMOHAPHOCTH TpoIiecca.

O6ocHOBaHUE U MOCTPOCHHE MAaTEMaTUUYECKONH MOJIENH Ipoliecca B PeakTopax pa3inyHOro
THIMA KaK CUCTEMbl YpPaBHEHHMH MaTepUalbHOIO W TEIJIOBOrO OalaHCOB Ha OCHOBE JAaHHBIX O
CTPYKType MOTOKa, XMMUYECKUX MPEBPALIECHUSAX, SBJICHUSAX IEpeHOoca Teljla U BEUlecTBa U HX
B3auMojieiicTBur. CucTemMaTu3amus U KiacCu(UKAIMs MaTeMaTHYECKUX MOJIeTIEH IPOIECCOB B
peakTopax.

N3otepmuueckre mpouecchl B XUMHUYECKOM peakTope. BiusHue CcTpykTypbl NOTOKa
(MneanbHOE CMEIIEHUE U BBITECHEHHUE), CTAIMOHAPHOCTH Ipoliecca (IPOTOYHbIN U MEPUOINYECKHIT),
[apaMeTpoB U YCJIOBHM NpOTEKaHUs Ipolecca (TeMmrepaTrypa, KOHLEHTpalus, JaBleHHe, 00beM
peaKMOHHON 30HBI, BpeMsl), BHJIa XUMHYECKOW peakuuu (IpocTtas U CJoXHas, oOparumasi u
HeoOpaTHMasi) U ee MapameTpoB Ha NpoUIM KOHLEHTPALMUA U MOKa3aTelau Mpolecca B PeakTope
(cTeneHpb MpeBpalleHus, BIXO IPOIYKTa, CEJIEKTUBHOCTD Mpoiiecca). OCHOBBI pacyeTa mpoiiecca B
peaktope. ComoctaBieHue 3(h(HEKTUBHOCTUA MPOIECCOB B PEAKTOPaX, OMUCHIBAEMBIX MOJEISIMU
UJICaJIbHOTO CMEILIEHUS U BBITECHEHUSI.

Heuzorepmuueckue npoieccbl B XUMUYECKUX peakTopax. OpraHuszais TEIUIOBbIX IOTOKOB
U PEeXUMOB B XMMHUYECKUX peakTopax. Pacmpenenenue temmneparypbl, KOHIEHTpAUUNd U CTEIEHU
MIPEBPALLEHUS B PEAKTOPE B PEKUMaX HI€aIbHOIO CMEIICHUS U BBITECHEHHUS, aIua0aTHYECKOM U C
TerioooMeHoM. CBsA3b TeMIEpaTyphl W CTENEHU MpeBpalleHHs B aauadaTHUYeCKOM IIpolecce.
ComnocrapiieHue ¢ U30TEPMUUYECKUM PEKUMOM. YHCI0 U YCTOWYMBOCTD CTAllMOHAPHBIX PEKUMOB B
peakTopax UJIealbHOIO CMEIICHHUS.

2.4. IlpoMbIlIEeHHBbIE XMMHYECKHE PEaKTOPHI.
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Ha xoHKpeTHBIX mpuMepax MpeIMETHO PAcCMaTPUBAIOTCS MPOMBIIIUICHHBIE PEAKTOPHI IS
MPOBEACHUSI TOMOTEHHBIX, TE€TEPOTCHHBIX W KATAIMTHYECKHUX IPOIECCOB — THIBI PEaKTOPOB,
KOHCTPYKTHUBHBIC XapaKTEePUCTUKU U OCOOCHHOCTH PEKHUMa, 00JIaCTH UCTIOIH30BAHMS.

Pazgea 3. Xummnuyeckoe nNpou3BOACTBO, KAK XMMHUKO-TEXHOJIOTMYeCKasi CMCTeMA.

3.1. CTpyKkTypa M onucaHue XHMUKO-TEXHOJIOTHYeCKOH CHCTEMBI.

XUMHYECKOE TIPOU3BOJCTBO Kak Xumuko-TexHojormdeckas cucrema (XTC). ITlonstue
cucteMbl 1 XTC. CoctaB XTC: aneMeHTsl, cBsi3H, oacuctembl. DnemMenTsl X TC, knaccudpukamms
[0 BUJy MPOLECCOB U Ha3HaueHuro. TexHojorumueckue cBaA3M 3meMeHToB XTC (moTokn).
[TocnenoBarenbHasi, TmapauielbHas, pPa3BETBJICHHAS, IMOCIEI0BATEILHO-00BOAHAs  (Oaimac),
oOpaTHas (PEeIuKi) TEXHOJIOTHYECKHE CBsI3U. X cXeMbl M Ha3HAYCHHUE.

Onucanne XTC. Bunet moaeneir XTC - onucarensHbie U rpadudeckue. OmnucaTenbHbIC
MOJIENIH - XUMHUYECKasi CXeMa U MaTeMaTudeckas Mojelb. [ paduueckue Mmomenu - pyHKIIMOHAIbHAS,
TEXHOJIOTHYECKasi, CTPYKTypHasi W Japyrue (cmenuainbHble) cxembl. Ha3sHaueHuwe, MpuMeHEHHE U
B3aHMOCBSI3b MO/IEJIEH.

3.2. Ananus XTC.

[Tonsarue, 3amaun u pe3yapTathl ananusa X TC - coctosinue XTC, MmaTeprabHBIN U TEIIJIOBOM
OayaHChl, MOKA3aTeIM XMMUYECKOTO ITPOM3BO/ICTBA.

CpoiictBa XTC Kak CHCTEMBI: B3aHMMOCBSI3aHHOCTh PEXHUMOB JJEMEHTOB, pPa3IHYHE
ONTUMAJIBHOCTU 3JE€MEHTa OJUHOYHOTO M B CHCTEME, YCTOMYMBOCTb M CYIIECTBOBAHHE
CTallMOHAPHBIX PEXKUMOB U JIp.

MartepuanbHblii ¥ TEIIOBOM OanaHChl. MeTo/IMKa COCTAaBIEHUS U pacyeTa MaTepUallbHbIX U
tertoBbix OanancoB XTC u ee moacucrem. OcOOEHHOCTH pacueTa 0aTaHCOB B CXEMax C PEIIUKIIOM.
®opmbl npesacTaBiaeHus 0anaHcoB (TaOaUIbI, AUArpaMMBbI U 1p.).

MarepuanbHblii OaaHC 17151 MaCCOOOMEHHBIX U peaklMOHHBIX 31eMeHTOB. VcnonaszoBanue
CTEXMOMETPUYECKUX, TEPMOJAMHAMUYECKUX U MeX(a3HbIX OaJaHCOBBIX COOTHOIIEHUN. CTeneHb
HCII0JIb30BAHHUS ChIPbEBBIX PECYPCOB.

OHTaNbIUIHBIN, SHEPreTUYeCKUil (10 MOJIHOM SHEPruu) M 3KCepreTUYecKuil OajaHChl U
KIIJI. Ix conocraBienue u ucrnoib3oBanue B anamm3e X 1TC.

3.3. Cunre3 XTC.

[Tonsitue u 3anaun cunresa XTC. OcHoBHble Tansl pazpadoTku XTC. Poias MaTemaTHueCKUX
U IBPUCTUYECKUX METOJIOB.

OcHoBHble koHUenuuu npu cuHTese XTC: noJHOE HCMNONb30BaHUE CHIPHEBBIX U
SHEPreTUUECKUX PeCypcoB, MUHUMH3ALUS OTX00B, ONTUMAaJIbHOE NCIOJIb30BaHKE anmnapaTypsl. Mx
coJiep’KaHue U crocoObl peanuzaunu. KoMOMHUpOBaHHBIE TPOU3BOJICTBA, COBMEIIEHHBIE MPOLIECCHI,
BTOPUYHBIE SHEPTETUYECKUE PECYPCHI, FHEPTOTEXHOJIOIMUECKUE cucTeMbl, nepectpauBaeMbie X TC,
3aMKHYTbIE, MAJIOOTXOHbIE TIPOU3BOJCTBA - UX MOHITHSI, 0OCOOEHHOCTH U IPUMEHEHHE.

OAHOPOIHBIE TEXHOJIOTUYECKUE CXEMBI: CUCTEMA PEKYIIEPaTUBHOIO TEIMIOOOMEHa, CUCTEMa
pasaesieHuss MHOTOKOMIIOHEHTHOM cMmecH, cuctemMa peakTopoB. OCHOBBI IOCTPOEHUS HX
ONTUMAJIbHOU CTPYKTYpPBI

Pa3nes 4. [lpoMbinuieHHbIe XMMHYECKHE IIPOM3BO/ICTBA.

XUMUYECKUE MPOU3BOJICTBA PACCMATPUBAIOTCS MPEIMETHO KaK pealu3alus HU3YYEHHbBIX
TEOPETUYECKUX OCHOB XUMHUKO-TEXHOJorndeckux mnponeccoB U XTC, koHUENUUHA MNOCTPOEHUs
BoicOKOA(hPexTuBHONM XTC. OCHOBHOM akIeHT JAenaercsi Ha (QU3NKO-XUMHUYECKHE OCHOBBI
KOHLIEIII[UU OCTPOCHUSI TEXHOJOTUYECKON CXeMbl MPOU3BOACTBA U ero nojacucreM. [Ipons3BoacTBo
cepHoil kucnotel. [IpomsBoacTtBo ammmuaka. I[IponsBoacTBO a30THOM KucnoTsl. I[Ipou3BoncTBO
CTHpOJIA.

Pa3nen 5. CoBpeMeHHbIe TeHAeHIMU B PA3BUTHH XUMUY€CKOH TEXHOJIOTMH.

Tekyiiee coCTOSHHE XMMHMUYECKON HMPOMBIIIJIEHHOCTH B MHpPE U TEHACHILIMU €€ Pa3BUTHS.
[lepcrieKTHUBHBIE MCTOUHUKU ChIpbS W 3Hepruu. Kiacrepusauus XMMHYECKON MPOMBIIIIEHHOCTH.
CoBmMmenieHHble mpouecchl. [ MOkue u nepectpanBaeMble TEXHOJIOTHYECKUE cXeMbl. HoBbIE XUMUKO-
TEXHOJIOTHYECKHE MPOIIECCHI U CIIOCOOBI MOJIydyeHus MpoayKToB. HaHoTexHoIOT M.

103



4. O0bEM yueOHOM TUCITUIUINHBL:

O0beM IMCUMIINHBI
Bun yueOHoi padoThl 3E Axkan. | Acrp.
4. 4.

OO0uasi TpyA0eMKOCTh AU CHUILIMHBI 7 252 189
KonrakTHasi paboTa — ayIuTOPHBIE 3aHATHS: 2,67 96 72
Jlexuun 0,89 32 24
[Tpaktnueckue 3anstus (113) 0,89 32 24
Jlaboparopusie padots! (JIP) 0,89 32 24
CamocrosiTesibHasi paboTa 3,33 120 90
CaMOCTOSTENbHOE N3YUYEHHUE PA3/IEeTI0B JUCHUIIIIMHbI 3,33 120 90
Bujx koHTpOJIS:
JK3aMeH 1 36 27
KoHTakTHas paboTa — MpoOMEXyTOYHAsI ATTECTaIHs 1 0,4 0,3
ITonroroBka K sK3amMeHy 35,6 26,7
Bu uTOroBOro KOHTPOJIst IK3aMeH

AHHOTaNusA padoyeil NPOrpaMmbl AU CHHUIITTHHbI
«Cucrembl ynpasJieHUs XMMHMKO- TeXHOJIOTHYeCKUMHU MPOLeccaMm»

1. Heap AucHMIUIMHBI — 1aTh 0a30Bbl€ 3HAHUS [0 TEOPUU CUCTEM YIPABJICHUS XUMHKO-
texHojoruyeckumu npoueccamu (CY XTII), npuButh HaBbIKK U yMeHUs aHain3a cBoiictB X TII, kak
00BEKTOB YIPABJICHUS U IPAKTUUECKOTO MPUMEHEHUS TEXHUUECKUX CPEICTB YIIPABIICHUS.

2.B pe3yJjbTaTe H3YYCHUNA TUCHUIIJINHBI oﬁyqaloumiflm HOJIZKCH:

Obnadams CIEyONUMA KOMIIETSHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:
OIIK-2.3, OIIK-2.6, OIIK-2.9.

3uamo:

— OCHOBHBIE ITIOHATHS TEOPUH YIIPABJICHUS;

— CTaTUYECKUE U IMHAMUYECKHE XapaKTEPUCTUKU 0OBEKTOB yIIPaBJICHHUS;

— OCHOBHBIE BU/JIbI cHCTeM aBTOMaTtuyeckoro yrnpaniieHus (CAY) 1 3aK0HbBI PErylIHpOBaHUS;

— TunoBble CAY B XUMHUYECKOH MPOMBIIIEHHOCTH;

— METO/JBI ¥ CPEICTBA U3MEPEHUS OCHOBHBIX TEXHOJIOTMYECKUX ITapaMeTPOB;

— ycroitunBocth CAY;

— OCHOBHBIE MOHATHUS 0 HelMMHEWHbIX CAY, peneiiHbIX CHUCTeMax, JIOTUYECKUX aJrOpUTMax
YIPaBJIECHUS, aJAITUBHBIX U ONTUMAJIbHBIX CUCTEMAX YIIPABICHUSA.

Ymemu:

— ONpEe/ENATh OCHOBHBIE CTaTHMUECKWE U JIMHAMUYECKHE XapaKTepUCTHUKU OOBEKTOB
YIIPABJICHUS;

— BbIOMpATh PalMOHATIBHYIO CUCTEMY PETYJIMPOBAHUS TEXHOJOTHYECKOTO MPOIIecca;

— OIIEHUBATh yCTOWUNBOCTh CAY;

— BbIOMpaTh KOHKPETHBIE TUIIBI TPHOOPOB Asst AuarHocTuku XTI

Braoemy:

— METOJAMH TEOPUU ABTOMATHYECKOTO PETYINPOBAHUSA, OPraHU3allMM U pacdye€ra CHUCTEM
ONTUMAJIBHOTO YIIPABJIEHUS MPOLIECCAMU XUMHUYECKON TEXHOIOTHH.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:
Paszjnen 1. OcHOBHBIE OHATHS YIPABJIEHUS XUMHKO-TEXHOJOTMYECKUMH MPOLECCAMU.
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3HaueHHuEe aBTOMATHUYECKOIO YIPABJICHUS JUIS Pa3BUTUS XUMUYECKOW MPOMBIIIJICHHOCTH.
Oco0OeHHOCTH yIpaBICHUS] XUMUYECKUM IPEANPUATHEM U XUMHKO-TEXHOJOTHUYECKUM MPOLIECCOM.
TexHuko-sKkoHOMUYECKUN 3()PeKT BHEApPEHHs] aBTOMATU3UPOBAHHBIX CUCTEM YyrpaBieHHs. Poib
CUCTEM YIpaBJIeHUs B oOecrneuyeHuu O€30MaCHOCTH XUMHUYECKOro IPOU3BOJICTBA U OXpaHbl
okpyxaromei cpeapl. OCHOBHbIE TEpMUHBI U ompeneneHus. Mepapxus ynpasineHusi. OCHOBHbIE
npuHIUNb! ynpasieHus. Kinaccudukanus cuctem ynpasieHuss OyHkuuoHanpHas crpykrypa CAY.
[Toka3arenu kayecTBa ylnpaBJICHHUS.

Pa3pnen 2. OCHOBBI TEOPUM ABTOMATHYECKOI'0 YIIPABJICHUS.

Maremaruueckne monenmu CAY. Jlunamudeckue xapakrepuctuku CAY. HcnonbszoBaHue
omnepanuoHHOro ucuuciaeHus st ananuza CAY. Tunoele quHamMuueckue 3BeHbs. BpemeHHble u
YaCTOTHBIE XapaKTEPUCTUKU. DKBUBAJICHTHbIE IPe0Opa30BaHuUsl CTPYKTYPHBIX CXeM. Y CTOWYUBOCTD
muHeitHbIx CAY ¢ oOpatHoii cBs3bto. Kitaccudukaiyist 1 o0CHOBHbIE CBOMCTBA 0OBEKTOB YIIPABIICHUS.
MerTo bl orpesieseHusl CBOUCTB 00bEKTOB yrpaBieHusi. OCHOBHbBIE 3aKOHBI perynupoBaHusi. Beioop
3aKOHA PEryJIMpOBaHUS U ONpeesieHue ONTHUMAJIbHBIX MapaMeTPOB HACTPOMKU IPOMBIIIIEHHBIX
PErYIATOPOB.

Paszpen 3. U3MepeHre TEXHOJOIMYECKHX IapaMeTpPOB XHMHMKO-TEXHOJOIHYECKOI0
npouecca.

l'ocynapcTBeHHasi cucTeMa MPOMBIIIJIEHHBIX MPUOOPOB U CPEACTB aBTOMAaTH3alUU.
OcHOBHbBIE TEPMHUHBI U OIIPEEIIEHNs METpoJioruu. MeTo bl u3mepenuil. CpeacTBa U3MEpUTEIbHON
TEXHUKH, UX CTaTUYeCKue U JuHamudeckue cBoiictBa. [lorpemnoctu usmepenuil. CrocoObl
nepegaun wHboOpManMu Ha paccrosiHue. OpraHuzamus JUCTAHIIMOHHOW auarHoctuku XTII.
W3mepeHue OCHOBHBIX TEXHOJOIMYECKMX [apaMeTpoOB: JaBJICHUS, TEMIEpaTyphl, pacxoja U
KOJIMYECTBA, YPOBHS JKUJIKOCTH U CBHIIMYYUX MAaTEpUANIOB, COCTaBa U (PU3UKO-XHUMHUUYECKUX CBOWCTB
BEIIECTB.

Pa3nesn 4. OcHOBBI IPOEKTHUPOBAHMS ABTOMATHYECKHX CHCTEM YNpPaBJIeHMS XHMHKO-
TeXHOJIOTHYeCKHMH NPOLeccaMM.

OcoOennoctu ynpasnenus XTII. Texunueckue cpeacrsa CAY. OcHOBHbIE Pa3HOBHIHOCTH
YIOPAaBISAOIUX YCTPOHUCTB. THIMBI, XapakTEepUCTUKU M Pacy€T HCIOJHUTEIbHBIX MEXaHHU3MOB U
perynmupyroomux  opraHoB.  OdopmiieHHe  NPOEKTHOrO  3aJaHusl Ha  aBTOMAaTHU3alMIo
TEXHOJIOTHYECKOro mpoiuecca. Beibop Touek m3aMepeHus, KOHTPOJIs, YIPABIIEMbIX apaMeTpoB U
yhpasisomux Bo3aecTBuil. CTaHAApTHl U YCIOBHbIE 0003HAYEHUS Ui TEXHOJOTUYECKUX CXEM.
OcHoBuble cBeneHuss 06 ACY TII B xumumueckoir npomsbinuieHHocTd. [Ipumepst ACY TII B
XUMHUYECKON MpOMBbIIIIEHHOCTH. OCHOBHbIE BbIBOJBI MO Kypcy. CoBpeMeHHbIE TEHICHLUU B
pazButuu CY XTII.

4. O0bEM yueOHOM TUCITUIUINHBL:

O0bemM TUCUMIIIIMHBI
Bua yueOHo# padoThbl Axax. | Acip.
3E
4. 4.

OO0uiasi Tpy10€eMKOCTb AU CIUNIJIMHBI 5 180 135
KonTrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jlexinu 0,433 16 12
[Tpaxtuueckue 3ausarus (113) 0,433 16 12
Jlaboparopusie pabots! (JIP) 0,433 16 12
CamocrosiTeJibHAas paboTa 2,67 96 72
CaMOCTOSATETbHOE U3YUYCHUE PA3/ICTIOB JUCIUTIINHBI 2,67 96 72
Bujx koHTpOJIS:
JK3aMeH 1 36 27
KoHTakTHas paboTa — MpoOMeXyTOUYHAsI ATTECTaIHs 1 0,4 0,3
[ToaroroBka K sK3amMeHy 35,6 26,7
Bu uTOroBOro KOHTPOJIst IK3aMeH
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AHHOTaNUA padoyeil NPOrpaMMbl JUCUUILTHHBI
«Du3nyeckas KyJbTypa U CIIOPT»

1 Heap aMCHUIIMHBI — (GOPMUPOBAHUME MHUPOBO33PEHUS M KYJIbTYpPbl JIMYHOCTH,
IpaXXIaHCKOM MO3UIMH, HPABCTBEHHBIX KAU€CTB, UyBCTBA OTBETCTBEHHOCTH, CAMOCTOSATEILHOCTH B
MPUHATHH PEIIeHUH, ClIOCOOHOCTH HCII0JIb30BaTh Pa3HOOOpa3Hbie GOpMbl PUIMUECKON KYIBTYpHI,
CHOpTa U TypH3Ma JJIsl COXPAaHEHUSl U YKPEIJICHUSI CBOETO 3/10POBbs U 370POBbsSI CBOUX OJIM3KUX B
MTOBCEHEBHOM KM3HU U MPOPECCUOHANBHOMN 1€ATEIbHOCTH.

2 B pesyabrare u3y4eHHs AUCHUILIMHBI 00YYAIOMIUICH 10JIKEH

Obnadams CIeyONMMA KOMIIETSHITUSMA U UHIUKATOPaAMU UX TIOCTHKCHUS:

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

3nams:

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

- BJIIUSIHUE O3JJO0POBUTEIBHBIX CUCTEM (PU3UUECKOIO BOCHHUTAHMS HA YKPEIUIEHHE 3710POBbS,

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

- c110cOOBI KOHTPOJISL M OLEHKU (PU3UYECKOTO Pa3BUTHS U (PU3NUECKON MOATOTOBIEHHOCTH;

- mpaBWia MU CHOCOOBI IUIAHWPOBAHMSI WHIUBUAYAJIbHBIX 3aHSITHUH pa3IMYHOMN LieIeBOM

HaIpPaBJIEHHOCTH;

- HCTOpPHUIO (PU3UYECKOM KYJIbTYphl U CIIOPTA, MPEACTABICHUE O 3HAYUMBIX CIIOPTHUBHBIX

COOBITHSIX HE TOJBKO CBOEH CTPaHbI, HO U MUPOBOIO YPOBHS, Ba)KHEUIINE NOCTHUKEHHS B

00JacTu Ccropra;

- cnioptuBHbIe Tpaguuuu PXTY um. JI.1. MenneneeBa, HOMHUTH O IOJIBUTaX CIOPTCMEHOB B

roasl Bennkoit oreuecTBeHHOM BOWHBI 1941-1945 1.

Ymems:

- TOJJEepPKUBATh JOJDKHBIM ypOBEHb (DU3MUYECKOM MOJArOTOBJIEHHOCTH JUIsi oOecnedeHus

MTOJTHOLIEHHOW COIMAIbHOM M MPO(eCCHOHATBHOM e TEIbHOCTH;

- HCIIOJIb30BAaTh  OCHOBBI  ()U3MUECKON  KYyJIbTYpbl s  OCO3HAHHOIO  BbIOOpa

3/10pOBbecOEeperaroiiX TEXHOJIOTUH C yUeTOM BHELITHUX U BHYTPEHHUX YCIOBUH peaan3anuu

pohecCHOHANTBHOM A TETLHOCTH;

- CAaMOCTOSTEIbHO 3aHUMAThCA (PU3MUECKOM KyJIbTYpPOU U CIIOPTOM;

- OCYIIECTBJISAITh CAMOKOHTPOJIb 3@ COCTOSIHUEM CBOEr0 OpraHu3Ma U coOJoJaTh NpaBuia

TUTHEHBI U TEXHUKH 0€3011aCHOCTH.

Braoemy:

- CpeAICTBaMM U METOJIaMU YKPEIUIEHUsI 30POBbsI, (PU3HMUECKOI0 CaMOCOBEPILIEHCTBOBAHMUS;

- JOJDKHBIM YpOBHEM (DU3WYECKON TOATOTOBJICHHOCTH, JUIsi OOECIEUYEHUsS IOJTHOIICHHOU

COLIMANILHOM U NPO(EeCCUOHATIBHOM JeSTEIbHOCTH.

3 KpaTkoe coaep:kaHue JUCHUIIMHBI

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

1.1. MIPEAMET ®U3NYECKAA KYJIBTYPA U CIIOPT. 3agaun 1 MeCTO JUCIMILUIMHBI B
MOAroTOBKE OakamaBpa. Opranmzanus yueOHOTO MpoIecca B paMKax JCUCTBYIOMICH PEHTHHTOBON
cuctembl. TpeboBaHUS K 3aUETYy.

1.2. UCTOPUA CIIOPTA. [IlpoucxoxjieHue (pu3ndyeckux yrnpaxHeHU u urp. JlpeBHue
onumnuaznbl. Onumnuiickoe aBuxkeHue. CrHopTUBHBIE OOLIECTBA: UCTOPHUS (UBKYIBTYPHO-
CIIOPTHBHBIX OOIIIECTBEHHBIX OopraHu3anuii. CHOpTCMEHBI B TOIbI Bennkoi oTeuecTBEHHOW BOWHEI.

Paszoen 2. OcHoBbI 370poBOTr0 00pa3a KU3HU

2.1. BPAYEBHbBI KOHTPOJIb 1 CAMOKOHTPOJIb HA 3AHATHUAX ®U3NYECKON
KYJIbTYPOU 1 CIIOPTOM.

BpaueOHblii KOHTpOJIb U BpaueOHOE ocBUAeTeIbCTBOBaHHE. [lemarornueckuil KOHTPOJIb.
CaMOKOHTpOJIb: €ro OCHOBHBIE METOJbI, IIOKa3aTelu, KpuTepuu U oneHku. llpodunaxTtuka
CHOpPTUBHOTO TpaBMaTu3Ma. OCHOBHBIE BUJIbI TPaBM Y pa3HbIX crienuanusanuil. OkazaHue nepBoi
MIOMOIIY /7151 CTY/IEHTOB BY30B XUMHKO-TE€XHOJIOTMYECKOTO ITPOduUIIs.
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2.2. TUTMEHWYECKOE OBECIIEYEHUE 3AHATUH  O3JOPOBUTEJILHOM
OUBNYECKOU KYJIbTYPOM. I'iruena Gpu3uueckoro BOCIUTAHMS U COPTA. PeKUM MHTAHUS IPH
3aHATUSIX PU3NUYECKON KyabTypoi u cnoptoM. CoruanbHas rurvesa. CounaabHO-OMacHbIe 00JI€3HU
1 Mepbl TPOPUITAKTHKY.

Paszoen 3. buonornyeckue 0OCHOBBI (PU3MUECKON KYJIBTYphI U CIIOPTa

3.1. BUOJIOT MMECKME OCHOBbBI ®U3UYECKOM KYJIbTYPBI U CIIOPTA. Oprauusm
YelloBeKa Kak eJMHas camMopasBHBaromlascs Ouojiormueckass cucrema. Puznyeckoe pa3BUTHE
yenoBeka. JlBurarenbHash aKTUBHOCTh M €€ BIMSHHE Ha YCTOWYMBOCTb, M aJlalTallMOHHBIE
BO3MOYHOCTH Y€JIOBEKa K YMCTBEHHBIM U (PU3MUECKUM Harpy3kam MpH pazIudHbIX BO3JIEHCTBUAX
BHEIIHEW Cpe/Ibl.

32. OBPA3 XW3HM W EI0 OTPAXEHME B ITPO®ECCHUOHAJILHOM
JNEATEJIBHOCTHU. 3pmopoBhe denoBeKa KaK IIEHHOCTh. 3J0pOBBIH 00pa3 KHU3HU U €ro
coctapisomue. Poib M BO3MOXHOCTH (U3MYECKON KyJabTYyphl B 0OECIEUEHHH 3/10POBbSL.
CouuanbHbIi XapakTep MOCIEACTBUM AJIs 30pPOBbsS OT YHNOTPEOIEHUS! HAPKOTHUECKUX CPEICTB U
npyrux ncuxoakTuBHbIX BeulecTB (IIAB), nomunra u numieBbIX A00aBOK B CHOPTE, aJKOTOJS U
TabakoKypeHus. JIOMMHT KaK MCKYCCTBEHHOE IMOBBIIIIEHUE (DHU3UYECKON pabOTOCIIOCOOHOCTH U €ro
OTpULATENIbHbIE MTOCIIEICTBUSI.

Pasoen 4. IlpodeccruonanbHO-IpUKIagHas pU3nyecKast KyJabTypa U CIOpPT

4.1. ObLIAA ®USNYECKAA U CIIOPTUBHASA ITOATOTOBKA CTYAEHTOB B
OBPA30OBATEJIbHOM IIPOLECCE. Mertonuueckie NpUHUUIBL (PU3MUYECKOrO BOCHUTAHMSL.
OcHoBbl M JdTanmbl oOyueHus [BWXKeHUsAM. Pa3Butue ¢usnueckux kauectB. PopMmupoBaHHE
MICUXUYECKUX KauecTB B npoliiecce (puznueckoro Bocnuranus. CrioptuBHas noaroroBka. CTpykrypa
ITOATrOTOBJIEHHOCTH CIIOPTCMEHA. MacCOBBIA CIOPT M CHOPT BBICHIMX JOCTHXKEHHMM, UX LEIH U
3amaun. CrIOPTUBHBIE COPEBHOBAHUS KaK CPEJACTBO M METOJ OOIIEH W crenuaibHON (pu3nyeckon
MOATOTOBKH CTYJIEHTOB.

42. OUNYECKAS KVJIBTYPA W CIIOPT B IIPO®ECCHOHAJIBHOM
JNEATEJIBHOCTU BAKAJIABPA. Jluunas ©  COIMAaIbHO-DKOHOMHYECKAas  HEOOXOJAMMOCTh
ncuxo(u3nuecKoi MoAroToBKY yesnoBeka K Tpyny. Mecto II1PII B cucteme noAroToBku Oyayiero
cnenuanucta. [IpousBoacTBeHHas pu3nueckas KynbTypa u cnopT. [Ipon3BoicTBEHHAs TUIMHACTHKA.
OcoOenHoctu BbIOOpa GOpM, METOJIOB U CPEIACTB (PU3NYECKON KYJIbTYphl U CHOpTa B pabouee u
cBoOOHOE Bpems creunanuctoB. IIpodunaktuka npodeccuoHanbHbIX 3a00J€BaHUIl cpeaCcTBAMU
¢usznueckoi KynbTypsl M cropra. JlomonHuTenbHBIE CpEACTBA MOBBILIEHUS OOWEH u
npodeccuoHaNbHOM  paboTOoCcOCOOHOCTH. BnusiHMe HMHIMBUAYAIBHBIX OCOOCHHOCTEW U
CaMOCTOSITENIbHBIX 3aHIATUH (PU3HMUECKON KyJIbTYpOil U CIOPTOM Ha OPraHU3M.

Paszoen 5. BociurarensHas padora

Lens BocnuTaTenpHOM pabOThl — CO3JaHUE YCIOBHUI Ui aKTHUBHOW >KHU3HENEATEIbHOCTU
oOyyaromuxcs, HUX TPaXJaHCKOIO CaMOOIpPENeNIeHUs], MPOPECCUOHANIBHOIO CTAHOBICHUS U
MHIUBUAYAIbHO-IMYHOCTHOM  caMopeajau3alid B CO3UJATENbHOM  JESITeNbHOCTH  JUId
YIOBJIETBOPEHUS IOTPEOHOCTEN B HPAaBCTBEHHOM, KYJIbTYPHOM, UHTEUIEKTYaJIbHOM, COLIUAIBLHOM U
npo¢ecCHOHATHHOM Pa3BUTHUH.

BocnuratenbHas pabota Ha Kadeape (U3MUECKOTO BOCHUTAHMS HalpaBieHa Ha
OpraHM3alMI0 BOCHUTHIBAIOLIEH Cpelbl U yIpaBICHHE pa3HbIMU BHUJAMHU JESITEIbHOCTH
oOyuarouuxcs ¢ LEIbI0 CO3/1aHus YCIOBUN JJISl UX MPHUOOIIEHNUS K COLUOKYIbTYPHBIM U JTyXOBHO-
HPaBCTBEHHBIM LIEHHOCTAM HaponoB Poccniickoii @enepanny, IOJHOLUEHHOTO PpPa3BUTHS,
CaMOPa3BUTHSI U caMOpeaIU3aliK JJUYHOCTH MPU aKTUBHOM YYaCTUHU CaMHUX 00y4JaroluXxcsl.

Hanpasnenus u Buapl AesITeIbHOCTH 00ydaroluxcs B BocrnurarenbHoi cucreme OOBO:

1. TlarpumoTtuueckoe — TeMmaruyeckass wuccienoBarenbckas pabora. Tema: «logsur

cropTcMeHOB B roJibl Benukoit OteuectBenHoM Boiinbl 1941-1945rr.»

2. Ousuveckoe, KyabTypHO-TBOpYECKOE — (OpPMHUpPOBaHHE Yy OOyYarOmIMXCs OEpeHOTO

OTHOIIEHMSI K KYJbTYpPHOMY HACJIEIUI0 W TpaJUuLUsIM MHOTOHAI[MOHAJIBHOTO HapoJa
Poccniickoit denepanuy noCpeICTBOM U3YYEHUSI HAIMOHAJIBHBIX BUJIOB CIIOPTA.
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4 O0beM yueOHOM TMCUUIIHHBI

Cemectp
Bcero
Bunpr yue6HO# paboThI I cemectp 4 cemectp
3E Axkan. 3E Axkan 3E Axkan.
q. . 4. q.
OO611ast TpPyA0EMKOCTh AUCHUIIIIUHBI TIO 2 72 1 36 1 36
y4eOHOMY TUTaHY
KonrakTHas padoTa — ayIuTOpPHBIE 2 72 1 36 1 36
3aHATHS:
Jlexmm (JIex) 0,2 8 0,1 4 0,1 4
[TpakTnueckue 3anstus (113) 1,8 64 0,9 32 0,9 32
Buja nToroBoro KOHTpoJIs: 3auer 3aver
Beero CemecTtp
Bunpr yue6HO# paboThI I cemectp 4 cemectp
3E Actp. 3E Actp. 3E Actp.
q. q. q.
OO011ast TpPyA0EMKOCTh AUCHUIIIIUHBI IO 2 54 1 27 1 27
y4eOHOMY TUTaHY
KonrakTHasi padoTa — ayIuTOpPHBIE 2 54 1 27 1 27
3aHATHS:
Jlexmmm (JIek) 0,2 6 0,1 3 0,1 3
[TpaxTnueckue 3anstus (113) 1,8 48 0,9 24 0,9 24
Buja nToroBoro KOHTpoJIsi: 3auer 3auer

AHHOTANUA padoyeil NPOrpaMmMbl JUCUUILTHHBI
«OcHOBBI s11epHOM GU3MKH U J03UMETPUN»

1. Heab gucumInHbI— CHOPMHUPOBATH Y OOYUAIOIINXCS OOINE MPEICTABICHUS O
CBOMCTBAaX aTOMHOTO Siipa U HOHU3UPYIONINX U3TYyYEHUH, TaTh OCHOBHBIE CBEJICHUS O 3aKOHAX,

YHOPaBJIAIOIUX CIIOHTAHHBIMU PAaJIMOAKTUBHBIMU MIPEBPALICHUAMU, AACPHBIMU PCAKIUAMHU, a TAKKEC

MPOLECCAMU, TPOUCXOISIIUMU MPU MPOXOKICHUU HOHU3UPYIOIIETO U3ITYUYECHHS SJIep Yepe3
BEIIECTBO.
2. B pe3yabTare u3y4eHHUs: M CHUILIMHBI 00yYAIOMIUIACS 10JI2KEH:

Obnadamp cnenyoIUMA KOMIETEHLIUMSAMH M MHAMKATOPaMU HUX JOCTUKEHUS: CIEAYIOUIMMU

KOMITETEHITUSIMU ¥ HHIUKATOPAMU UX JOCTHKCHHS:
VK-8.2; VK-8.6; YK-8.7; OIIK-1.8; OIIK-1.17; OIIK-1.26; I1K-2.1; T[1K-2.2; TIK-2.3
3namo:

—  mopsAAKd GU3NICCKUX BEITUYHH B SJICPHON (DU3HKE U TO3UMETPHUH;

— OCHOBHBIE NPUHIMIBI U 3aKOHBI AJEPHON (U3UKH U JO3UMETPUH, OCHOBHBIE (PU3UYECKHE

aTOMHO-SIIEPHBIC SIBJICHUS, METO/IbI HAOJIOICHUS U SKCTICPUMEHTAIBHBIC NCCIICAOBAHUS;
—  TPaHMUIIBI TPUMEHUMOCTH (HU3UUECKUX MOJICTICH aTOMa U aTOMHOTO SIpa.
—  TPUHIUITEI 1 OCHOBHBIE HOPMBI PaIMallUOHHON O€30MMaCHOCTH;
Yuems:

— HCTOJIKOBATh CMBICJI (i)I/ISI/I‘IeCKI/IX BCJINYNH U HOH?[THfI, q)OpMy.]'H/IpOBaTB OCHOBHBIC ITOJIOXKECHUA

siIepHOM (DM3MKHU; UCTIOIH30BaTh MATEMAaTHYECKUH amnmapar;

— [OJb30BAThCS SAMHUIIAMU U3MEPEHUS (PU3NYECKUX BEJIMYMH, IPUHATHIMU B SJAEPHON (U3UKe U

JO3UMETPUH;

— HCIOJb30BaTh pa3jIMYHbIE METOJUKUA NPOBENCHHUS (PU3MUECKHX HM3MEpPEeHUH U 00paboTKH

JKCIIEPUMEHTAIIBHBIX JITaHHBIX;
—  (QopMynupoBaTh BBIBOJIBI IO pe3yibTaTaM (PU3MUECKUX SKCIEPUMEHTOB;
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— pemiath CTaHIApTHBIE 3aJ1a4M U 33J]a4U [OBBIILIEHHON TPYJHOCTH.

Bnaoemuv:

— MeTOJaMH IpOBEJICHUS PaJIUOMETPUUYECKUX U JO3UMETPUUYECKUX H3MEPEHUH U HaBBIKAMU
KOPPEKTHOM 00pabOTKHU UX PE3yIbTaTOB

3. Kpartkoe cogep:xanue IUCHHUILTAHBI
Beenenne. [Ipenmer spepHoit ¢pusuku. Kpatkue ucropuueckue cBefeHus. 3aiaud U MECTO
Kypca B MOJrOTOBKE WHXEHEPOB B 00JACTH XMMHUYECKON TEXHOJOIMH MaTepHUajoB COBPEMEHHOM
SHEPreTHUKHU.

Paszgea 1. Sinepnas pusuxa

1.1. Cratnueckue CBOMCTBA aTOMHOTO sJIpa

HcTopus OTKpBITUS aTOMHOTO s7ipa. 3aps] siapa U aTOMHbIH HOMep. Macca sijpa u MaccoBoe
yucio. U3oronsl. OTKpeiTHE HEeMTpoHa. [IpoTOHHO-HENTpoHHAas Teopust. Pazmeps! siapa. Paccrosiue
U SHeprusi B sjiepHOM (usuke. DHeprus cBs3M sjapa. SnepHbie cuibl. [IpoToHHO-HEHTpOHHAS
muarpamma. KameneHas mognens sapa. @opmyna Baiinzekkepa. YpOBHM 3HEPruM HYKJIOHA B
ueHTpagpHOM moje. CnuH-opOutanbHoe B3aumojeiicTBue. OnHOYACTUYHAsT MOJIENb 000J0YeK
(OMO). Dueprus cummerpurn B OMO. CnuH ¥ 4€THOCTh OCHOBHBIX cocTosiHui syep B OMO.
O¢ddexr cnapuBaHuss. MarHUTHbIE MOMEHTHI ffep. DJNEKTPUUYECKUN KBAJPYNOJIbHBI MOMEHT.
PaBHOBecHbIE GOPMBI 1 BO30YKIEHHBIE COCTOSIHUSA siiep. BHYTpeHHSs CTpYKTypa HYKJIOHOB, KBapKH.
DOneMeHTapHbIe U (yHIaMEeHTaIbHBIC YacTUllbl. JlenToHbl. YeThIpe BUAAa CHIIOBBIX B3aHMMOICHCTBHI
U CTaHJapTHAasi MOJIEIb.

1.2 PajimoakTUBHBIN pacnaj

CylHOCTh sBJIEHUS paJuOaKTUBHOCTH. (OCHOBHOH 3aKOH paJMOAaKTUBHOIO pacraja.
AxtuBHOCTh. CTaTUCTHYECKHII XapakTep paJuoakTUBHOro pacmajga. CloxHbIl pacnaj.
[TocnenoBarenpHble U MapaljielibHble paJHOaKTUBHbIE MpeBpalleHus. PaguoakTuBHbe ceMeiicTBa.
Pammonyknunel B mpupoae. Snepnas reoxponosiorus. IIpoxoxkneHue anbda-gyactull dyepes
MOTEHIMATIBHBIA Oapbep U cKopocTh anbda-pacnana. [Ipasumiio I'eiirepa-Herrona. Tpu Buga Gera-
pacnana. Cnaboe B3aumopeiictsue u teopust @epmu. Crnextp Oera-yactuu. [IpaBuno CapmxenTa.
Pa3pemennsle u 3amnpenieHHble 6era-nepexosl. 'lamma-usnydenue saep. Knaccudukanus GoToHoB.
KackanHoe wucmyckanume ramma-KBaHTOB. SlnepHast m3oMepus. BHyTpeHHsss KOHBepcHusl ramma-
kBaHTOB. O¢dexkr Méccbayspa. CrnontanHoe neneHue sjuep. Mexanusm jeneHus. CHOHTaHHO
nensuyecs: u3oMepbl. CBOMCTBa OCKOJKOB JIeJIEHUS. ATOMHO-MOJIEKYJSIPHbIE IOCIIEACTBUS
PaZvoaKTUBHOIO pacraja.

1.3. SlnepHble peakuuu

Omnpenenenve u kiaccupukauus SACPHBIX peakluil. 3aKOHBI COXpPaHEHMs MpPH AIEPHBIX
peakuusix. CeueHue M BBIXOJ sifepHOM peakuuu. MckyccTBeHHasi paanoakTuBHOCTh. llomydyenue
PaZMOHYKIUJIOB B SIJEPHBIX peakUusAX. YpaBHEHHE AKTUBALUU TOHKOM MuleHH. MeXxaHU3Mbl
SJIEPHBIX PEAKIINIl: COCTaBHOE sJIpo U npsiMble mponecchl. OyHkimu Bo30yxaenus. Kiaccupukanus
HeUTpoHOB. OCHOBHBIE BHJIBI SIIEPHBIX peakiuii Ha HelTpoHax. Ceuenne oOpa3oBaHUsI COCTAaBHOTO
spa B HEpe30HAHCHOW obOnactu Pe3onaHcHble MmakcuMyMmbl. CedeHHE B PE30HAHCHOW 00NacTH U
dbopmynel bpeiita—Burnepa. SlnmepHpie peakiiud Ha TPOTOHAX M anb(a-dactumax. Peaknun
JNEUTPOHOB Kak MpUMep MpsMbIX MpolueccoB. Peakuumu mnoa JeMCTBHEM TSDKENBIX HOHOB.
Tepmosinepubie peaxiuu. IIpoGiema ympaBiasiemoro TepMmosiiepHOTO cuHTe3a. [lepcrexTuBbl
HCII0JIb30BAaHUS TEPMOSIIEPHON 3Heprun. VICTOUHMKY 3HEPT UM 3B€3/1 U HYKJICOCUHTE3 BO BeeneHHo.
Kocmuueckue myun. ®ortosinepusie peakuun. ['opsune atomsl. Dddext Crnmrapaa—Yanmepca.

1.4. SInepHblii peakTop. Y CKOpUTE/IbHAsS TEXHUKA

Jlenenue moja JIEHCTBUEM HEUTPOHOB: MCTOPUS OTKPBITUS. DHEpPrus akTUBALUH.
Pacnipenenenne sneprum nenenus. llemHas peakuwst AeneHUs siAep. 3aMeUIEHUE HEUTPOHOB.
I'eTeporeHHslil AEPHBIIN PEaKTOpP Ha TEIUIOBBIX HEMTPOHAX. YINpaBICHHE LIENHON peakuueu. Poib
3amasjapIBarolux HelTpoHoB Haxomnenue npoaykroB aeneHus. OOIydeHHOE sJIEpHOE TOILIUBO.
OcHOBHbIE THINBI peakTopoB. llepcrekTuBbl pa3BUTHUS SJIEPHOM DHEPrETUKHU. Y CKOPUTENH
3apsHKEHHBIX YaCTUI ¥ OOIIME MPUHIMIIBI UX pabOThl. DIEKTpOCTaTHUECKUN reHepatop. JInHenHbli
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yckopurenb. LukimoTpon [pyrue TUIbl YCKOPHUTENIEH. YCKOPUTENU 3JEKTPOHOB KaK MCTOYHUKHU
(OTOHOB BBICOKUX 3HEpruid. ICTOUHMKN HEHTPOHOB.

Paspnen 2. OCHOBBI 103MMeETPUH

2.1. B3auMoaeiCcTBHE HOHU3UPYIOUIETO U3JIYYCHHS C BENIECTBOM

B3aumonelicTBue TsKenbIX 3apsDKEHHBIX YacTHIL ¢ BewecTBoM. MoHuzauus u Bo30yxkaeHue
aToMOB U MoJiekyn. Kiaccuueckas TeopHsi MOHU3ALMOHHOIO TOPMOKEHHUA. PensiTuBHCTCKHE
s dexTr pu Topmokennn. Popmyna bere—bnoxa u ee ananus. Kommo3umonnsiii 3akoH bparra.
VYupyroe paccessaue Ha sigpax. [Ipober Tsoxenoi 3apsokeHHON yacTuiibl. CBsi3b mpobera ¢ SHEprue.
Oddextor nepesapsanku. [lotepu sHeprum ockonkamu neiaeHuss. OCOOCHHOCTH B3aUMOIEHCTBUSA
OBICTPBIX 3JIEKTPOHOB U IMO3UTPOHOB C BEIIECTBOM. VOHM3allMOHHOE U paJHallMOHHOE
TOPMOXKEHHE:  COIOCTaBJICHHE IMOTeph JHEPruu. AHHUTWISALMS  10o3uTpoHoB.  [IpoOer
MOHOXPOMAaTHYECKUX JJIEKTPOHOB U Oera-yacTull. YepeHKOBCKOe u3iIydeHue. B3aumoneiictBue
raMMa-kBaHTtoB ¢ BemecTBOM. Dotoapdexr. Ddbdexr Kommnrona. OOpazoBaHHE 3IIEKTPOH-
no3uTpoHHbIX map. Koadduuuent ocnabienns. DKCIIOHEHIMAIBHBIM 3aKOH MOTJIOUIEHUS ramma-
KBaHTOB.

2.2. JIeTeKTOpbI 3apsyKEHHBIX M HEUTPAJIbHBIX YaCTHI]

Pagumomerpuss u crekrpoMmerpust siiepHoro usnydeHus. OCHOBHBIE XapaKTEPUCTUKHU
JIETEKTOPOB HMOHU3UPYIOILIETO W3ITy4EHUS. ["a3oBbie MOHU3AIMOHHBIE JETEKTOPBIL.
[TonynpoBoaHUKOBBIE JETEKTOPhl. CIUHTWUISIIMOHHBIE JAETEKTOPbl. UEepeHKOBCKUE CUETUYMKHU.
TpekoBeie pgerexTopsl. JleTeKkTopbl HEWTpoHOB. Ilpomecc perumcrpanuu 4YacTUL CYETHOU
ycTaHOBKOM. M3mepeHus aktuBHOCTH. Merton  coBmaaeHuid. OOmume  XapakTepUCTUKU
CIEKTPOMETPOB JIEPHOTO U3NydeHus. Anbda-, 6eTa- U raMMa-CIEeKTPOMETPHSL.

2.3. JlozuMeTpus U pajianiioHHasi 0e300acHOCTh

OcHoBHBIE jgo3uMeTpuueckue BenuduHbl. [lormomennas mpo3za. Kepma. DnextpoHHOe
paBHOBecHE. DKCIO3UIMOHHAA /103a. MomHOCTh 10361, JInHelHas nepenaya sHeprun. OrodHC U
IUI0THOCTH NoTOKa. [lornomniennas no3a 3apsokeHHbIX yactull. Kepma otonHoro nznyuenus. Kepma
U /1032 HEUTpOoHHOro u3nydyeHus. [IpumeHeHHe AETEeKTOPOB HOHHU3UPYIOLIET0 M3JIy4eHUs IpU
pelieHuy 3aaa4y go3umerpuu. buonoruueckue 3ddextsl npu o6myuyeHUMH. DKBUBAJIEHTHAs J103a.
OddexTuBHas dKBUBaJeHTHAs 1o03a. [lpuHIunel paguanmoHHOM Oe3omacHocTu. Komruiekce
MEpPONPHUATUI 10 3alUTE YEJIOBEKA OT BPEIHOTO BO3JACHCTBHS HOHU3ZHPYIOUIUX W3IIYYCHUM.
Kareropuu nuu, noasepratomuxcst 06aydeHuto. Bueninee u BHyTpeHHee o0mydeHue. JlomycTumele
1 KOHTPOJIbHBIE YPOBHU 00ydeHus. BHeminsst nosumetpus. HopMmel paanaiinoHHON 6€301MacHOCTH.

Pa3nea 3. JlaGopaTopHbIii NPAKTHUKYM

3.1. 3HaKOMCTBO C paJuOMeTPUIECKON annaparypoii

[IpoBepka npaBUILHOCTU PabOTHI PaIUOMETPUUECKON anmapaTypsl 1o kpureputo [Tupcona.
Onpenenenre pa3pelarouiero BpeMeH! painoMeTpa.

3.2. Meroapbl onpeaeeHUs aKTUBHOCTH

OTHocuTenbHOE oOmpeesieHne OeTa-aKTUBHOCTU IOJIYIPOBOJHUKOBBIMU JIETEKTOpPaMHU.
AOcomoTHOE ompeseneHre 0eTa-akTUBHOCTH JETEKTOPOM € (PUKCHUPOBAHHBIM TEJIECHBIM YIJIOM.
AOCOII0THOE OIIpEIeNIeHe aKTUBHOCTH METOJ0M OeTa-raMMa-coBIaICHUH.

3.3. Meroan! naeHTUGUKANMU PATHOHYKIU/I0B

Omnpenenenre 3Hepruu aibga-yacTul] Mo JUIMHE MX mpodera B Bo3zayxe. Mnentudukanus
PaZMOHYKIMJIOB MO BepxHEell rpanuue Oera-cnekTpa. OmnpeneneHue SHEPruud raMma-KBaHTOB
MeToJIoM ocnabnenus. Anbda-crekrpomeTpus. ['aMmma-crieKTpomMeTpusi.

3.4. lo3umeTpuyecKue U3MepeHusl U paJIMalluOHHbIH KOHTPOJIb

W3mepenue paguanronHoro ¢ona. [Ipupoanas u TeXHOreHHas paHOaKTUBHOCTb.
N3mepenue ypoBHEN 3arpsA3HEHHOCTH IIOBEPXHOCTEN PaJUOHYKINIAMU.

4. O0beM y4eOHOH AUCIHUNIHHBI.

Buy yuebHoii paboTh Bcero 5 cemecTp 6 cemecTp
3E Axan,. 3E Axan,. 3E Axan,.
4. 4. 4.
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OO0m1ast TPyI0EMKOCTh JAUCIUILIAHBI 11 396 6 216 5 180
KonTakTHast paboTa — ayquTopHbIe 4,44 160 1,77 64 2,67 96
3aHSATHSL:
Jlekuun 0,44 16 0,44 16
[IpakTideckue 3aHATHS 1,33 48 1,33 48
JlaGopaTopHbie paboThI 2,67 96 2,67 96
CamocTosiTesibHAsE padoTa,: 6,56 236 4,23 152 2,33 84
[TonroroBka Kk 1abopaTOPHBIM paboTam 83,8 - 83,8
CamocTosTensHOe H3YUCHUE Pa3ICIOB 6.56 151,6 423 151,6 2.33
JUCLUIIJIMHBI
KonTakTHas camocTosiTenbHas paboTta 0,6 0,4 0,2
Buabl koHTpOIS 3auer c 3auer
OLICHKOM
Bup yuebHoii paboTh Bcero 5 cemecTp 6 cemecTp
3E Actp. 3E Actp. 3E Actp.
Y. Y. 4.
OO0m1ast TPyI0EMKOCTh JAUCIUILIAHBI 11 297 6 162 5 180
KonTakTHast paboTa — ayquTopHbIe 4,44 120 1,77 48 2,67 72
3aHSATHSL:
Jlekuun 0,44 12 0,44 12
[IpakTHdeckue 3aHATHS 1,33 36 1,33 36
JlabopatopHbie paboThI 2,67 72 2,67 72
CamocTosiTeqibHAsA padoTa,: 6,56 177 4,23 114 2,33 63
[Toaroroska K 1a60paTOpHBIM paboTaM 62.85 - 62,85
CamocTrosTensHOe H3YUCHUE Pa3ICIOB 6.56 113,7 3.3 113,7 2.33
JUCLUIIJIMHBI
KonTakTHas camocTosiTenbHas paboTa 0,45 0,3 0,15
Buabl koHTpOJIS 3auer c 3auer
OLICHKOM

AHHOTANUA padoyeil NPOrpaMMbl JUCUHUILTHHBI

«PaauoxuMus»

1. Heap AuCHUNUIMHBI- — U3Y4YE€HUE OCOOCHHOCTEHN MOBEIEHUS PAIMOAKTUBHBIX H30TOIIOB B
yJIbTpamMalibIX KOHLEHTPALUSAX B pacTBOpE, ra3e U TBepAoi (aze, pacrpeaencHus X Mex1y hazamu
B IIPOIIECCAaX COOCAXKICHMS, aJlCOPOLUU, HOHHOTO U U30TOIIHOTO OOMEHA, 2IEKTPOXUMHUH, a TaKKe
BOIIPOCOB CHHTE3a MEUEHbIX COECIUHEHMM M NPUMEHEHUS paJUOaKTUBHBIX H30TONOB B HayKe,

IMPOMBIINIJICHHOCTHU U MEAULIUHC.

2. B pe3yabTare u3y4eHHs: M CHUILIMHBI 00yYAIOMIUIACS 0JI2KEH:
Oébna0amp cnenyOIMMUA KOMIIETEHIMSMHI U UHAUKATOPaMU UX JTOCTHIKEHUS:

VK-8.2; YK-8.6; YK-8.7; OIIK-1.8; OIIK-1.17; OIIK-1.26; [1K-2.1; I1K-2.2; [1K-2.3

3namo:

— O0COOEHHOCTH MOBEJEHUS DPAJUOHYKIHIOB B PAacTBOpax OOJBIIMX pPa3BEACHUN, HW30TOIHBIE,

cnenuduueckre n HecnenupruaecKkrue HOCUTENN U 00JIaCTh UX TIPUMECHEHUS;

— 0COOEHHOCTH U 3aKOHOMEPHOCTU PACIIPEAEICHUS PaJH0aKTUBHBIX H30TONOB MEXy (hazamu B
Ipoleccax COOCaXIEHUs, aacopOLUU, HOHHOTO M H30TOIHOTO OOMEHa, 3IIEKTPOXUMUH,

AKCTPAKIINH;

— 0COOEHHOCTH peakluil H30TOMHOrO0 0OMEHa U BO3MOKHOCTH 00pa30BaHUs PaliOKOJIJIOUIOB;

— IIPUHIMUIIBI CHHTE3a MCUCHBIX COGI[I/IHGHI/Iﬁ N MPUMCHCHUA paJUOAKTUBHBIX U30TOIIOB B (1)I/I3I/IKO-
XUMHUYCCKUX U paJUOAHAIUTHYCCKUX UCCIICOBAHUAX,

— IIpaBujia pa6OTBI C OTKPBITBIMH PAAUOAKTUBHBIMHU HCTOYHHKAMU B paﬂHOXHMquCKOﬁ
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naboparopuu 3 Kiacca.

Ymemu:

— WCIOJIb30BaTh METOJl PaJMOAKTUBHBIX WHIUKATOPOB, YMETh IMOCTaBUTH 3a7ady M TPOBECTH
pacdeTsl HEOOXOMMOW aKTUBHOCTH JISI PEIICHUS 33/1a4 €CTECTBEHHBIX HAYK;

—  PacCUYUTHIBATH KOAPPHUIIUSHTHI paclpeesieHUs] P COKPUCTALIU3AIMN, HOHHOM OOMCHE WIIH
KUJIKOCTHOH 3KCTPAKIIUU U XapaKTEPUCTUKHU MTPOIIECCOB HOHHOTO OOMEHa;

— TPEIOTBpPAMIATH aICOPOIUIO PATHOHYKIIHIOB HA TIOBEPXHOCTH MOCYIBI U (PUITBTPOB;

— TPaBWIBHO BBIOMPATh JETEKTOP H3JIYYCHHUS, IMPOBOJIUTH PATUOMETPUUYCCKHEC H3MEPCHUS H
HaJIeKaIUM 00pa3omM 00pabaThiBaTh SKCIIEPUMEHTAIBHBIC IAHHBIE.

Bnaoemo:

—  METOJaMH BBIJCIICHUS U Pa3JICIICHHsI PAIHOHYKIIHIOB;

—  METOJIOM PaJIMOAKTUBHBIX HHAMNKATOPOB JUISI PEIICHUS PaJIHOAHATATHICCKUX 3a]1aY;

— MerogamMu 0e30I1acHOro TMpoBeIeHUs pPaboT ¢ paJuOHYKIUIAMH B OTKPHITOM BHIC B
naboparopuu 3 Kiacca.

3. Kpartkoe cogep:xanue IUCHHUILTAHbBI

Pa3nes 1. Beenenue. OcoGeHHOCTH NMOBeJeHUs] PAAHOHYKJINJA0OB B PACTBOPax 00JbIIMX
pa3Be/leHHIl B IpoLeccaX COKPUCTAJUIN3ALNH, aACOPOLUH M KOJIJI0HA000pa30BaHUA

1.1 IloBesneHue paIMOHYKINIOB B pacTBOpax OOJbIINUX pa3BeIeHUN

[ToBenenue paIuOHYKINIOB B pacTBOpax Oosblnx pa3BeneHuil. Kinaccuduxarus npoueccon
coocaxaeHus. M3oromnHble, cnenupuueckue U Hecnenupuueckrue HOCUTEIM M 00JacTH HX
MIPUMEHEHHUSL.

1.2 OCHOBHbIE 3aKOHOMEPHOCTH COKPUCTAIIIU3ALNY

N3omopduas u wuzoaumopdHas cokpuctaumszanusi. OCHOBHbIE 3aKOHOMEPHOCTH
COKpucTauIM3aluu. PacnpeneneHne MHKpOKOMIIOHEHTa Mexay ¢azamu. Koncranra Xionuna.
Kosddpuuument xpucrammsanuu D. JlunelHbpld 1 jorapudMuyecKuil 3aKOHBI paclpeieeHus,
yCIOBUSA  COKpHUCTaUIM3alMu. DakTopbl, BiHUSOUIME Ha KOA(POULIHMEHT KpPUCTAJUIM3ALUHU.
ObpazoBanue cMelanHbIX Kpuctaios ['pumma. [lonstie 00 aHOMaNbHO CMENIAHHBIX KpUCTaIaX.

1.3 AncopOuunoHHbIE NPOIIECCHl B PAAUOXUMUU

AncopOiuss Ha HMOHHBIX Kpuctauiax. [lepBuunas oOmenHas ancopOuusa. I[lepBuunas
noTeHuanoOpasyromas aacopOouss U BTOpUYHAs oOMeHHas amcopOums. VX 3aKOHOMEPHOCTH.
VYpasuenue Patnepa u cneactBust u3 Hero. AxcopOuust Ha cTekiie U OyMakHbIX puiIbTpax. 3HaueHue
ancopOLMOHHBIX SBIEHMM B paguoxumuu. llpuMeHeHue HecneuMPUUECKUX HOCHUTEIEH.
DKcrepuMEeHTAIbHBIE METObl PA3rPaHUUEHUS PA3TINYHBIX MEXaHU3MOB COOCAXKICHUSI.

1.4 KomnonnooOpa3zoBaHue B paJMOXUMUHU. VICTHHHBIE U TCEBAOKOIONIBI. Y CIOBHUS HX
oOpa3oBaHusi, CBOMCTBA W  METOJAbl  HCCIEAOBAHMS:  JAUAIM3,  yIbTpaduiIbTpauus,
ueHTpudyrupoBanue, tupdysus, paguorpapus u ap.

Paznen 2. (Oco0eHHOCTM MCHOJB30BAHUSI WU30TONMHOIO0 OOMeHa, »3JIEKTPOXHUMMH,
xpomaTtorpadguu ¥ IKCTPAKIUM B PaAUOXUMHHI

2.1 PoJsib n30TONHOTO 0OOMEHa B PaIMOXUMUHU

N3otomnHerii oOMeH. MexaHnu3M U KMHETHKA W30TOITHOTO oOMeHa. MeanbHbIN W30 TOMHBINA
0OMEH U ero 3aKOHOMEpPHOCTHU. PoJib N30TONTHOrO 0OMEHA B paIMOXUMUHU.

2.2 DIeKTPOXUMHYECKHE 0COOEHHOCTH B PAIUOXUMUU

DNEKTPOXUMHYECKUE METOJbl BBIACIECHUS PagUoOHYKINI0B. KpuTuyeckuil noreHuuan
BBIJICJICHUS U METO/bI ero onpenenenus. [lpumennmocts ypaBHeHus: HepHera B pacTBopax 001bIINX
pa3zBenenuil. Teopus ["aiicuHckoro. Mcronb3oBaHue 3EKTPOXUMAYECKUX METOJOB B PAJIHOXUMUHU.

2.3 Xpomatorpadus U IKCTPAKIHS B PAAUOXUMUN

Knaccudukanuss xpomarorpa@uieckux TMPOIECCOB IO MeXaHu3MaM. AJICOpOIMOHHAs
xpomatorpadusi paauoakTHBHBIX BellecTB. MoHooOmeHnHas xpomatorpadus. Kiaccudukanus
MOHUTOB U HMX OCHOBHBbIE (PU3UKO-XMMUYECKHE CBOWCTBA: OOMEHHas €MKOCTb, MEXaHHuYecKas
MIPOYHOCTh, XUMUYECKAsl U paJualliOHHasl YCTOWYMBOCTb, HaOyxaeMocCTh U Jp. KuHeTtnka HOHHOTO
oOMeHa. OmnpezeneHne NoJHOM OOMEHHOM €MKOCTH paJOXUMUYECKHUM MeToIoM. PaBHOBecue 1pu
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HOHHOM oOmeHe. CeneKTMBHOCTh MOHUTOB. M30Tepmbl copbumuu u xpomarorpaduyeckue 30HBI.
DI0EHTHBIH METOJT MOHOOOMEHHOM Xpomartorpaduu, €ro 3aKOHOMEPHOCTH. BbITeCHUTENbHBIH
Mmeto. [Ipumenenne noHooOMeHHOM xpomaTorpaduu B paIuOXUMHUH.

DKcTpakius, OCHOBHbIE MOHATUS U ompenaeneHus. M3oTepma skcTpakiuu U 3akoH beptio-
Hepucra. «®wusuueckoe»  pacnpenenenue. Knaccupukamus cucteM ¢ XUMHYECKUM
B3aUMOJICHCTBUEM. OKCTPaKLMs HEUTpaJIbHBIMM OpraHudeckuMmu BemiectBamu. OOpa3oBaHue
KOOPJMHAIMOHHBIX coenHeHul (conbBaToB). KoHcTaHnTa skcTparupoBanus. Onpeenenyue cocraBa
AKCTPAarupyeMbIX COEAMHEHUN. ['MIpaTHO-CONBBATHBIA MEXaHHU3M. ODKCTpaKUus OpraHM4eCKUMHU
OCHOBAHUSIMHU U UX COJSIMU. KOHCTaHTBI 3KCTparupoBaHUs: N3BJICUEHUE KUCIOT, aHUOHHBIA OOMEH,
AKCTPAKIMSA MeTaJUIoB. BnusHue BhicanuBaTesield. DKCTPAKIUs OPraHUYECKUMHU KUCIOTaMH U UX
cossimu. Tunsl 3kcTpareHToB. Peaknmst skcrparupoBanus, pH mnomyssinenenus. [IpuMenenue
SKCTPAKIMK B paguoxumuu. PacnpenenurenbHas xpomatorpadus. Meroabl 3akpersieHus ¢asbl.
JlocTonHCTBa M HEJIOCTATKH.

Paznen 3. OcHOBBI MeTOJa «MeYeHbIX» aTOMOB W NpPHMEHEHHE PAJAMOHYKJIUIOB B
HCCJIeJOBAHMUAX

OO011ue NoJoXKEeHUsI MeToJla «MEUYEHbIX» aToOMOB. [IpruMeHeHrne paJuoHYKINIOB B Ka4eCTBE
«MEYEHBIX» aTOMOB. BpiOOp H30TOIOB, WX paJMOXUMHUYECKass YHUCTOTA, PacyeT HeoOXO0IUMOM
aKTUBHOCTH. CUHTE3 MEUEHBIX COETUHEHUH.

PannoananuTuyeckue METOJbl: PaJUOAaKTUBALIMOHHBIA AaHaIu3, W30TOIHOE pa3BelcHHUE,
paavoMeTpuueckas KOPPEKTHpPOBKa, paguoMeTpuueckoe TUTpoBaHue. Wx 1ocTomHcTBa U
HegocraTku. [IpuMeHenrne cyocTeXuoMeTpuYeCcKOro BblJIEIICHUS.

[IpumeHeHue paAuOHYKIUAOB B GPU3NKO-XUMUYECKUX UCCIETOBAHUSIX.

Pa3nen 4. JlaGopaTopHbIii NPAKTHKYM

JlaGopaTopHbIil MPAKTUKYM CIYXKUT JUIsl 3aKpEIUICHUs] 3HaHUH, [OJIyY€HHBIX PU U3y4YEeHUU
paznenoB 1-3 AUCITUTUTHHEL.

4. O0beM y4eOHOH TMCHUIINHBI.

Bua yueOHo# padoThl Bcero Cemectp
3E |Akaja. u 5 6
3E Axkan.u| 3E Axkan.
q
O0mas TpyA0eMKOCTb 1M CHHUIIJIMHbI 9 324 3 108 6 216
KonrakTHass pabora — Ayauropusbie | 3,56 128 0,89 32 2,67 96
3aHATHSA:
Jlekmum: 0,44 16 0,44 16 - -
IIpakTrueckue 3aHATHS 0,44 16 0,44 16 - -
Jlaboparopabie paboOThI 2,66 96 - - 2,66 96
CamocrosiTesbHas padora: 5,44 196 2,11 76 3,33 120
[ToaroToBka K KOHTPOJBHBIM paboTam 30 30 -
[ToaroroBka k 1abopaTopHbIM paboTam 70 - 70
CaMmocTosaTensHOEe H3ydeHHe paszaenoB | 5,44 2,11 3,33
45,6 49,8
IUCIIAILINHEI 95.4
KonrakTHas camocrositenbHas paboTa 0,6 0.4 0,2
Buabl koHTpOJIA: 3ader c onleHKOM 3auer
Bcero CemecTtp
Bua yueOHo# padoThbl 3E | Actp. 5 6
q 3E Actp.u| 3E Actp.
q
O0mas TpyA0eMKOCTb M CHMIIJIMHbI 9 243 3 81 6 162
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KonrakTHass padora — AyauTOpHbIE

AHSTHA: 3,56 96 0,89 24 2,67 72
Jlexiym: 0,44 12 0,44 12 - -
[IpakTHueckue 3aHATHS 0,44 12 0,44 12 - -
JlaboparopHbie paboThI 2,66 72 - - 2,66 72
CamocrosiTesbHas padora: 5,44 147 2,11 57 3,33 90
[ToaroroBka K KOHTPOJIBHBIM paboTam 22 22 -
[ToaroroBka K 1abopaTOpHBIM paboTam 52,5 - 52,5
CamocTosiTenpbHOE H3ydeHHEe paszaenos | 5,44 7155 | 2,11 349 3,33 373
JUCIUTUTUHBI ’ ’ ’
KonrtakTHas camocrositenbHas paboTa 1,45 0,3 0,15
Buabl koHTpOAA: 3ader c oneHKOM 3aver

AHHOTANUA padoyeil NPOrpaMMbl JUCUHUILTHHBI
«DU3NKO0- XUMHYECKHE METOAbI aHAJIN32»

1. Heap AuCHUIUIMHBI- CO3/1aHUE Y OOyUYaIOUIUXCsl TEOPETUYECKOM 0a3bl 3HAHUI O COBPEMEHHBIX
MeToaX (PU3UKO-XMMHUYECKOIO UCCIIEIOBAHMS U aHaIM3a JUIsl TOCIIEAYIOEro peIeHus
KOHKPCTHBIX HAYUYHBIX U IMMPAKTUYCCKUX 3a1a4, CBA3AHHBIX C IIPOBECACHHUEM HAYUHO-
UCCIIEI0BATENIbCKOM U IIPOU3BOICTBEHHO-TEXHOJIOTUYECKOH JESTEIbHOCTH B 001aCTH KOHTPOJIS 32
COBPEMCHHBIMH IIPOLECCAaMU MOJTYUCHHUA MATCPUATIOB AACPHOTO U HEAACPHOTO HA3HAYCHU .

2. B pe3yabTare u3y4eHHUs: M CHUIIMHBI 00yYAIOMIUIACS T0JI2KEH:

Oébna0amp cnenyOMMUA KOMIIETEHIUSMHI U UHAUKATOPaMU UX TOCTHIKEHUS:

OIIK-3.1; OIIK-3.2; OIIK-3.3

3namo:

— OCHOBHBIE BO3MOXXHOCTH B IOJyYE€HWHU MHPOPMALUM O CTPYKTYpPE M COCTaBE BEIIECTBA INPHU
WCIIOJIb30BAHUH PA3JIMYHBIX (PU3UKO-XMMUYECKUX METOJIOB aHAJN3a,

—  (PMBUKO-XUMHUYECKHE OCHOBBI COBPEMEHHBIX METOI0OB aHAIN3a;

— OCHOBHBIE METPOJIOTMUECKHE XapAKTEPUCTHKU PA3TUYHBIX (PUIUKO-XUMUYECKUX METOJIOB
aHaIN3a;

— TIOCJIeIOBATEIBLHOCTh ONEpalii TpH TOATOTOBKE MPOOBI JUIsi TPOBEACHHS aHaIu3a,
obecrieunBaroIias ee mpeJaCTaBUTEIbHOCTD.

Yuems:

—  paccuuThIBaTh Tpefesl OOHapY)KEHHsI BEIIECTBA B aHAIU3UPYEMOM OOBEKTE TO 3aJaHHBIM
pe3yJbTaTaM MPOBEICHHBIX XOJIOCTBIX IKCIIEPUMEHTOB;

— HaxXOJUTh B pe3ysbTaTaxX aHATIMTUYECKUX OMPEACTICHUN CUCTEeMAaTHYECKUE OMOKN U POMaXH;

— BBIOpaTh ONTUMAJIBHBIA METOJ aHaIW3a B 3aBUCUMOCTH OT 3aJa4dl aHAJIUTHYECKOTO
ONIpEeAeIICHUS;

—  paccuuTaTh HEOOXOAMMBIC TTAPAMETPHI ISl TOJIYICHUS HEOOX0IMMOTO aHAIMTUYECKOTO CUTHAIA
Ha OCHOBE 3HAaHMS (PU3MKO-XUMUUYECKUX OCHOB METO/Ia aHaJIn3a.

Bnaoemo:

— METOJaMU CTAaTUCTUYECKOW OLUEHKH JOCTOBEPHOCTH MOJTYYEHHBIX PE3YIbTaTOB AHAITUTHYECKOTO
OIpEAEICHU KOHIEHTPALINHU BEILIECTBA;

— pacueTHBIMU METOJaMU OO0paOOTKH BEIMYMHBI AHATUTUYECKOTO CHUTHAja, IOJIYUCHHOTO B
(MBUKO-XUMUYECKOM METO/IC aHaIK3a, ISl TIOJIyUYCeHHS 1IeIeBOM MH(POPMAIINH O KOHIIEHTPAIIUN
OIPENEISIEMOr0 BEILIECTBA,

— 3HAHUSIMHU O COJACpPKaHUU MH(POPMAIMH O CTPYKTYpE BEIIECTBA MPH MCIOJb30BAaHUU JAHHOTO
(PMBUKO-XMMUYECKOTO METO/1a aHaJn3a.

3. Kpartkoe cogep:xanue IUCHHUILTAHbI
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Beenenne. [lpenver u 3amaun aucuumuivHbl. OnpefeneHuss aHATUTUYECKOW XHMHUHU U
XUMHUYECKOIro aHanu3a. Buasl aHanm3a: KaueCTBEHHBIN, KOJIMYSCTBCHHBIN, M30TOITHBIHM, DJIEMEHTHBIH,
(yYHKIIMOHAJIBHBIN, MOJIEKYJISIpHBIHM, BellecTBeHHbIN. Kiaccuduxamuss 4MCTOTHI BELIECTB: «U»,
«gaa», «Xu», «0UB», «BUBY». Paznuuue Mexy «0UB» U «BUBM.

Paspnen 1. Ilopsizok npoBeaeHHs aHAINU3A M €0 METPOJIOTHYECKHE XaPAKTEPUCTUKHI

1.1. MeTpoJIoTH4ecKre XapaKTEPUCTUKN METOJIOB aHAJIN3a

DneMeHTbl MaTeMaTUYeCKOW CTAaTUCTHKHU: THUIIBI PACHpEleNIeHUsl CIIydalHBIX BEJIMYUH,
pacnpenenenusi 'aycca u Ilyaccona, noBeputTenbHas BEpOSATHOCTb, JIOBEPUTEIbHBIN WHTEpBAJ,
KBaJIpaTUUHbIN 3aK0oH pacnpocTtpaHeHus omubok. Kpurepun Croronenta u ®uiepa. Q-kputepuil.
[Ipenen oOHapyxeHus (abCONIOTHBIA, OTHOCHUTENbHBINH). UyBCTBUTENBHOCTH METOJA AaHAIU3A.
BocmpousBoaumMocTh U TOYHOCTH (IpaBUIIbHOCTD). Onpenenenue npomaxoB. CpaBHEHUE AAHHBIX,
MOJIyYE€HHBIX B HE3aBUCHUMBIX U3MEPEHUSX.

1.2. IlpeaBapuTenbHas MOATOTOBKA IPOO T IPOBEJACHUS aHAIHN3a

[TocnenoBatenbHOCTD ONepanuii Ipu MpoBeaeHuH To0oro ananmmza. Otoéop npobd. [lousTus
MIPEACTaBUTEIBHOM, TEHEPAILHOM, JIA00PATOPHOUN M aHamu3upyeMoi mpoosl. OcoOeHHOCTH 0TOOpa
po0 HEOJHOPOJHBIX TBEPJBIX BEIIECTB. 3aBUCUMOCTb MAcChl MIPEACTaBUTEIBHON MPOOBLI TBEPAOTO
BemecTBa OT pasmepa yacturl. Popmymna Puuepaca-Uewuora. Ilonxon k BbIOOPY COOTHOIICHUS
MEXAY YHUCIOM aHAIU3UPYEMBIX TBEPIAbIX MPOO U YMCIOM MapajljiesIbHbIX HM3MEpPEHUM JaHHOM
1poObl. BekpoiTue BepAbIX po6. CenexkTuBHOE BCKpbITHE. UHIMBUyalIbHBIE U TPYIIIOBBIE METO b
KOHLIEHTPUPOBAHUSI MHUKpOIpUMeceli, aOCOJMIOTHOE U OTHOCHUTEIbHOE KOHIIEHTPHUPOBAHUE.
XapakTepuCTUKU METOJa KOHUEHTPUPOBAHMSI — CTENEHb M3BJICUEHUS U CTENEHb OO0OrallleHusl.
Ouznyeckue, (QU3NKO-XUMUYECKHE W XUMHUYECKHE METOJAbl KOHIIEHTPUPOBAHUS. OKCTPAKIIMS,
TUCTWIULSIIMS, pEeKTHUQUKAIUS, CyOJuManus, HampaBlieHHas KpUCTAJIM3allvs, HMOHHBIH OOMEH,
OCXJECHHE U CO-OCAXKJIEHUE KaK METO/Ibl KOHLIEHTPUPOBAHUS, 00JIaCTU UX IPUMEHEHHUS.

Paspnen 2. Macc-cnieKTpoMeTpus

2.1. OnpeneneHue Macc-ClIeKTPOMETPUU U KiaccuduKalys npudopos

[TonsiTHe Macc-CIEeKTPOMETPHUH, OJOK-CXeMa U KiacCU(pUKALUs MacC-CHEKTPOMETPUUYECKUX
npuOoOpoB (CTaTUyecKue M JWHAMUYECKHE, XUMHUYECKHE U H30TOIHBIE, MacC-CIIEKTPOCKOIIHI,
CHEKTPOrpadbl U CIIEKTPOMETPHI).

2.2. BzauMoeicTBHE 3apsKEHHBIX YACTHIL C SIEKTPUYECKUMU U MAarHUTHBIMHU MOJISIMHU.

[loBenenue 3apsHKEHHBIX YAcTHI] B DJEKTPUUECKMX W MArHUTHBIX MOJISIX: MPOJIOJIBHOE U
MONIEPEYHOE IEKTPOCTATUUECKOE I10JI€, MPOJI0JIBHOE U MONEPEYHOE OJTHOPOIHOE MAarHUTHOE MOJIE.
doxycupyroiee CBONCTBO OJHOPOJTHOTO MArHUTHOTO T0JI1s1. COBMECTHOE ICUCTBUE IIEKTPUIECKOTO
1 MarHuTHOro nosiei. OnbiTel ToMcoHa: kKaToqHas TpyOKa (onpeaeseHre OTHOIICHHUS 3apsi/ia K Macce
JUIs AJIEKTpOHA), MeTo 1 napaboJt. [IpuHnunuanbHas cxema CTaTH4eCKOro Macc-CleKTpoOMeETpa.

2.3. Tunbl HOHHBIX UCTOYHUKOB MACC COEKTPOMETPOB

Tunel MOHHBIX MCTOYHHMKOB: C HOHHM3AIMEHl AJIEKTPOHHBIM YAapoOM, II€YHOH, ¢
¢dboTonoHU3aMEH, Ta3epHbI HOHHBIN HCTOUHUK. X mpenmyIiecTBa 1 HEJOCTATKH.

2.4. I"a30BbIil IOTOK B CTATUYECKOM Macc-CIEKTPOMETPE

['a30BBII MOTOK Yepe3 MacC-CHEKTPOMETP. BS3Kuil M MOJNEKYISAPHBIM PEXUM HATECKAHMS
ra3oBOi CMecH M3 CHUCTEMbl HallyCKa B MOHHBIA HCTOYHUK. XUMHUYECKHUE U U30TOMHbBIE MPUOOPHI.
Oco0eHHOCTH CUCTEM HaIlycKa B HUX.

2.5. Pazpemaroniasi cnocOOHOCTh CTATUYECKOTO MacC-CIEKTPOMETpaA.

Teopernueckass (gopma HOHHOIO NHUKa B Macc crekrpe. Paspemaromas cnocoOGHOCTH
CTaTHUYECKUX MaCC-CIIEKTPOMETPOB: TEOPETUUECKAs U HIKCIIEPUMEHTAIBHO OlpeessieMast IprubopoB.
Knaccudukanus mpuGOpoB 1o BeTUIMHE pa3periaromieii crmocoOHoCcTH. JlyrieTsl 1 BO3SMOKHOCTH U3
pas3peleHus.

2.6. Tunbl AUHAMUYECKUX MACC-CIIEKTPOMETPOB

Bpemsi-niposneTHbIi U KBaApynoiabHbIA Macc-criekrpoMeTpbl. OmerarpoH. [lpenmyiiectsa u
HEJ0CTaTKU JUHAMHYECKUX NPUOOPOB, 00JACTH X MPUMEHEHHUSI.

Pa3nen 3. CnekTpajbHble MeTOAbI AHATU3A.

3.1. Onpenenenue u kiaccuuKalys CieKTPaIbHBIX METO/I0B aHAJIM3a
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[lonsiTHe cHeKkTpalbHBIX METOJOB aHaiu3a, HX Kilaccu@ukanus. XapaKTepUCTHKU
AJIEKTPOMArHUTHOTO H3JIy4EHUS: 4YacTOTa, BOJHOBOE YHMCJIO, JUIMHA BOJIHBI, JHEPIHsl KBAHTA.
DHepreTudyeckuil [uana3zoH 3JIEKTPOMAarHUTHOTO W3JIyYEHUs, XapaKTep BO30YKIEHHOTO COCTOSIHUS
aTOMOB M MOJIEKYJ B Pa3JIMYHbIX PHEPreTHUECKUX auanazoHax Penrtrenonckas, ontuyeckas (Y D-,
Bunumasi, K-), mukpoBonHoBasi, paanouacrotHas (OIIP, IMP) cnekrpockonuu, IMUCCUOHHASA U
abcopOLoOHHAs1, aTOMHAasi U MOJIEKYJISIpHAsl CIEKTPOCKoMus. biok-cxembl mpubOopoB.

3.2. MeToibl aTOMHOIO CHEKTPAIbHOIO aHAJIN3a

ATomHbIH criekTpanbHbli aHamu3 (ACA). ATOMHBIN CIIEKTpP BOJAOPO/Ia U BOJOPOA0IOI00HBIX
aTOMOB. ATOMHBI CIHEKTP MHOIO2JEKTPOHHBIX AaTOMOB. BuHIbl aTOMHOM CHEKTPOCKOIMHU:
OMHUCCHUOHHAsA, abcopOroHHas, ¢IyopecleHTHas, PEHTreHOBCKas ((POTOANEKTpOHHAS, OXKe-,
(bayopecnienTHas1, smuccuoHHast). CriocoObl aTOMH3aIMK TPOOKI: B TUIAMEHH, SJIEKTPOTEPMUICCKHUH,
B JIGKTPUYECKOM Iyre W HUCKpe, MHIAYKTUBHO CBsi3aHHOM mia3Me. KonkperHbie Meronbl ACA:
aTOMHO-3MHCCHOHHBIN, aTOMHO-a0COPOLIMOHHBIN, aTOMHO-(JIyOPECLIEHTHBIIN, pEHTT€HOBCKUH, OXKe-
CHEKTPOCKOIHS.

3.3. MeTobl MOJIEKYISPHOTO CHIEKTPAIILHOIO aHAJIN3a

MounekynspHueiii  cniektpasnibHbiii  aHanu3 (MCA). KpuBas mnoTeHIMaNbHON SHEpruu
JIBYXaTOMHOM MOJIEKYJIbl. DJIEKTPOHHOE, KOJe0aTeIbHOE, BpalllaTeIbHOE BO30YXACHUE MOJIEKYIIbI U
UX OHEpreTMyeckue Juana3oHbl. Buabl MOJEKyIspHOM CIEKTPOCKONMM: BpallaTeiabHas,
KoJjebaTenbHasl, 3JeKTpoHHas U ux komouHauuu. Konkpernsie metonsl MCA: MK-cniekrpockonus,
CIEKTPOCKONUSI KOMOMHAIIMOHHOTO paccestHus, ¢piyopumMerpusi, cunekrpodotomerpusi. CpaBHEHUE
BO3MOKHOCTEN METO0B MOJIEKYJIIPHON W @TOMHOM CIIEKTPOCKOTIMH.

3.4. Tunel MOHOXPOMAaTOpOB ¥ PErHCTPATOPOB  3JIEKTPOMArHUTHOTO  M3IYYEHHUS
CHEKTPAJIbHBIX IPUOOPOB

MeTo1bl pa3ioxKeHus 3JEKTPOMAarHUTHOTO M3JIy4YE€HUS B CHEKTpP: MpU3Ma, AU(PpaKIHOHHAsS
pemerka, untephepomerp Dabpu-Ileppo. Perucrparuss HWHTEHCHUBHOCTH 3JIEKTPOMArHUTHOTO
U3ITyYEHUS: Y-CIIEKTPOMETPBI, POTOIIEKTPOHHBIE YMHOKUTENN, 60710MeTpbl, Dyphe CIEKTPOMETPHI.

3.5. MeTpoJoruyeckue XapakTepUCTUKU CIEKTPaIbHbIX METOJIOB aHaJIn3a

Paspemenne nByx ONM3KUX CHEKTpalbHBIX IMojoc: Kputepuil Penes. Pazpemaromas
CIOCOOHOCTH U JIMHEIHAs IUCIIEPCHsI CIIEKTPAJIbHBIX IPUOOPOB.

Pasnen 4. XpomaTtorpaguueckue MeToAbl aHAJIM3A

4.1. Onpenenenue U k1accudukaiys Xxpomarorpaguueckux METOJIOB aHATIN3a

Omnpenenenne xpoMmarorpapuu, ux KiaccuQUKaIMs: ra30Bas 1 )KUIKOCTHas XpomaTorpadus,
BBITECHUTEIIbHAS, [IPOSBUTENIbHAS U QpOHTAIbHASA BUABI XpomaTorpaduu. OOume xapakTepuCcTUKH
XpoMaTorpa(uueckoro pasaesieHus BEeIeCTB: pa3pelieHne, 3¢p(HeKTUBHOCTb, CEIEKTUBHOCTb, CBSI3b
MEXAY HUMHU.

4.2. Metonpl ra3oBoii xpomarorpaduu

["azo-ancopOumonHas U ra3o-kuakocTHast xpomarorpaduu. I[lpunnunsl noabopa raza-
Hocutens. [lpunnmmel mombopa ancopOEHTOB M KUAKOW a3kl sl Ta30-aJACOpPOIMOHHOW U
ra3okuJIKOCTHONH xpomarorpadpuu. Tunsl ancopbentoB. TpeboBaHus K kuIKOH (asze, MOJSpHbIE,
YMEPEHHO MOJISPHbIE, HETOJIIPHBIE )KUJIKHE (Da3bl.

4.3. Metopl )KHIKOCTHOM XpomaTorpaduu

KunkoctHast xpomarorpadusi, TPUHLUIBI NOAO00pa HOJIBWXKHOW M HENOABIKHOM (a3.
HopmaneHas u  oOpamieHHas HenoABMKHass — (asza. BricokoaddexkTuBHass  KHUAKOCTHas
xpoMarorpadus.

4.4. Tunbl 1eTeKTOpoB Xpomarorpadon

JleTekTopel i1 ra3oBOil XpomaTtorpaduu: KaTapoMeTp, IUIAMEHHO-MOHU3ALUOHHBIN, C
AJIEKTPOHHBIM ~ 3axBaToM. JIeTeKTOpbl s JKUAKOCTHOW Xpomarorpaduu: 1O  YyIeJIbHOU
AJIEKTPOIPOBOAHOCTH U 10 TIOKA3aTEII0 MPENIOMIIEHHUS, ClIEKTPoPoTOMETpHUUECKHil. XpomaTo-Macc-
CHEKTPOMETPHSL.

Pazjen 5. DiiekTpoxuMHUyecKue MeTOAbl aHATIH3A

5.1. IlotenmmomeTpus

[lonsiTie HOH-ceNeKTUBHOrO 3iekTpoaa. IlpuHuunuanbHas cxema npubopa aus
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oTeHIHOMeTpuyeckoro ompenaenenus. [Ipsmas norenuumomerpus. IloTeHumomMerpuueckoe
TUTPOBAaHUE, 00IACTh IPUMEHEHHUSI, METOIbI OIIPEICNIEHNS] TOUKHU SKBUBAJIEHTHOCTH.

5.2. Kynonomerpus

3axonsl Papanes. KygoHoMeTpus moTeHIMOCTaTHYECKAass M amIlepocTaTuyeckasi, o0nactu
npuMeHeHus. [IoHsITHs TpeebHOro TOKa U BbIXOJAA MO TOKY. MeToJ onpeieneHus 3aTpaueHHOTO
KOJIMYECTBA DJIEKTPUUECTBA NPU MOTEHIUOCTATHYECKOW KyiaoHOMeTpud. OOIacTb MPUMEHEHUS
aMIIEpOCTaTUYECKON KyJTOHOMETPHH.

5.3. BoapTamnepomerpus

Tunel nonsgpuzyromuxcs (MHIMKaTOPHBIX) 1eKTpo10B. [lonsporpadus. Tunsl noasporpamm.

Juddy3nonnslii Tok. YpasHenue UnbkoBuya. luddepenunanbHas UMITyJIbCHas MOJsiporpagusi.
ObnacTh NpUMeHeHus noJsporpaduu.

Pa3pnen 6. PaagnoyacToTHbIe METOABI AaHATH3A

6.1. Kparkas xapakrepuctuka metoioB AMP u JI1P

MaruuTHbIi MOMEHT siiep, THPOMAarHUTHOE OTHOUIEHHe, g-(pakTop, MarHeroH bopa,
SIEPHBI Mar"HeToH. fIBieHHE SACpHOM MAarHUTHOM peJaKkCcalMM: CHUH-CIMHOBOE M  CIIMH-
perieToYHoe BpeMeHa penakcanuu, ypapHeHus bioxa. Cnexkrpockonust AMP: xumuueckuii ciBur,
pOJIb CIIMH-CIMHOBOIO B3auMojAeWcTBUs U Iu(y3HOHHBIX HpoueccoB. [Ipupona 31eKTpoHHOTO
napamariutHoro pesoHanca (OIIP), cnuHOBOM M oOpOUTaNBHBIM NapamMarHeTusM, g-GhakTop
anekrpoHa. Otinune cnekrpomerpoB JIIP ot cnexktpomerpoB SIMP. O6nactu npuMeHeHusI METOI0B
SAMP u OI1P.

4. O6beM yueOHON TUCHUNIINHBI.

Bunel yue6HOM paboThI 6 cemecTp
3E Axkaj 4. AcTp. 4.

OO0uast TpyA0eMKOCTh AU CHUIIIMHBI 4 144 108
KonTrakTHas pa0dora - ayIuTOPHBbIE 3aHATHS: 1,33 48 35,9
Jlexuuu (JIek) 0,89 32 24,0
[IpaxTuueckue 3ansatus (113) 0,44 16 11,9
CamocrositesbHas padora (CP): 2,67 96 72
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETI0B AUCHUIIIMHbI 267 95,8 71,85
KonrtakTHas camocrositenbHas paboTa ’ 0,2 0,15
Bua xonrpoJisi: 3a4er

AHHOTANUA padoyeil NPOrpaMMbl JUCUHUILTHHBI
«TexHoJ10rMsi 0CHOBHBIX MATEPHAJIOB COBPEMEHHOI JHEPTreTUKH U OCHOBbI PaAHAIMOHHOM
0e30ImacHOCTH»

1. deab IMCUMIIMHBI- CO3/IaHUE Y OOYJAIOMIUXCSl OOIIEeH TEOPETUUECKON U METOJO0JOTHUECKOM
0a3bl 3HaHUH B 00JIACTU XUMUU U TEXHOJIOTMU MaTepraIoB COBPEMEHHOM AHEPreTUKH, BKIIOYAIOIIEH
MNpEACTAaBJICHUA O MHUPOKOM CIICKTPE IMPOU3BOACTBCHHLIX 3aJad, BXOAAIIHMX B HPCACIbI HX
KOMIICTCHIO MK, OCHOBAX W B3aMMOCBA3W HCIIOJIB3YEMBIX METOAOB W BapHaHTaxX HUX IMPAKTHUYCCKOI'O
IMIPUMCHCHN .

2. B pe3yabTare u3y4eHHus: JMCHUIIMHBI 00yYAIOMIUICS T0JIKEH:

Oébna0amp cnenyOIMMUA KOMIIETEHIMSMHI U UHAUKATOPaMU UX JTOCTHIKEHUS:

VK-1.1; YK-8.2; YK-8.6; YK-8.7; OIIK-1.8; OIIK-1.17; IIK-1.1; IIK-1.2; I1K-3.1; I[IK-4.1; IIK-4.2;
I11IK-4.3

3namo:

— OCHOBHBIE CTaJUU AIEPHOTO TOIUIMBHOTO LINKJIA;

—  DKOJIOTMYECKHE MocaeAcTBus dKciuryatanuu ADC;
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— 3axkoHbl P® 1 HOpMaTHBHBIE TOKYMEHTHI 110 UCIIOJIB30BAHUIO ATOMHOW YHEPTUH, PaJHALIMOHHON
0€301acHOCTH ¥ OOPAICHHIO C PaIMOAKTUBHBIMH OTXO/IaMU;

—  XUMHYECKHE MPOLECCHl MPH BO3AECUCTBUY MOHU3UPYIOIIETO U3JYyYEHHs] Ha BEIIECTBO, OCHOBBI
JO3UMETPUU U I03UMETPUUECKOTO KOHTPOJIS;

— [PUHUUIIHAIBHBIE OCHOBbI M OCOOEHHOCTH NPOLECCOB, HCHOJIb3YEMbIX B TEXHOJOTHH
MaTepHUaJIOB COBPEMEHHON IHEPTETUKHU;

— amnmapaTypHoe o(opMmIIeHHE U MOCIEI0BATENbHOCTh OCTPOEHUSI TEXHOJOTUYECKUX CXEM IS
pemieHust 3amad, cBsizaHHBIX ¢ mepepadoTkoir OAT u oOpamenuem ¢ PAO, nmpousBoacTBOM
PEAKHUX JIEMEHTOB, CTAOMIBHBIX U30TOTIOB U 0COO0 YHCTHIX BEILLIECTB.

Ymemo:

— HCIOJb30BaTh NOJYYEHHbIE 3HAHUS JUISI OLIEHKH BO3MOYKHOCTH CTPOUTENbCTBA HOBBIX ADC,
pacuera OpUEHTUPOBOYHBIX KAlIUTAIbHBIX 3aTPAT U SKCILTyaTallMOHHBIX PACX0/I0B;

—  OLIEHUBATh PAJUALMOHHYIO OMACHOCTh PAAHUOHYKIUIOB U MAaTEPHAJIOB;

— [puUMEHATh 0a30Bble 3HAHHA B OOJACTHM XMMHMHM M TEXHOJOTMH MaTepUajoB COBPEMEHHOM
SHEPreTUKU ISl PElIeHHUs KOHKPETHBIX 3aJad M COBEPLIEHCTBOBAHMS SKCILTyaTUPYEMbIX
TEXHOJIOTUYECKUX CXEM;

—  BBINOJIHATH pPAaCUYETHbIE OIICHKHM OCHOBHBIX XapaKTEPUCTUK, NPHUMEHSEMbIX B TEXHOJIOIHMH
MaTepHUaJIOB COBPEMEHHON IHEPTETUKHU;

— ompeaensaTh TpeOOBaHMS K HCHOJb3YeMbIM pabO4YMM BEIIECTBAM U ONTHUMAaJIbHBIE YCIIOBUS
OCYILIECTBJICHUSI TPOIIECCOB, IMPUMEHSEMBbIX B TEXHOJOTMH MaTepHalOB COBPEMEHHOM
SHEPreTHKHU.

Bnaoemuv:

— OCHOBHBIMHU TEXHOJIOTMYECKMMHU CHoco0aMu mepepalOTKU YpPaHCOAEPHKAIIETO ChIPbs, €ro
BBIJIEIEHHIO U 000TalleHuIo 1o u3otomy 2> U;

— HaBBIKaMH pacuera J03bl B pa0ourX MOMEIICHUSX U I030BBIX HArPY30K Ha EPCOHAIL.

— OCHOBaMH BbIOOpaA OTIENIbHBIX CTaJAUNA U PALMOHAIBHBIX TEXHOJIOTUYECKUX CXEM IOIYy4EHHUS
MaTepHUajJIOB COBPEMEHHON IHEPTETUKHU, COUETAHUS UMEIOUINXCS U CO3/1aHUE HOBBIX CXEM;

— HaBBIKAMM pacyera, CPaBHUTEIbHOW OLIEHKH U MOUCKA ONTUMAJIbHBIX IapaMeTPOB MPOLIECCOB,
MPUMEHSIEMbIX B TEXHOJIOTUU MaTepUaioB COBPEMEHHOM SHEPT€TUKY;

— OCHOBaMHM aHajlM3a COBPEMEHHBIX TEHJECHUUNH B TEXHOJIOTHUH MaTepHaJiOB COBPEMEHHOMU
SHEPreTHUKU

3. Kpartkoe cogep:xanue IUCHHUILTAHbBI

Paspnen 1. BBegeHune B TEXHOJIOTHIO MATEPHUAJIOB COBPEMEHHOM IHEPreTHKHU

1.1. OcHOBHBIE MOHATUS ATOMHOM SHEPTreTUKU

[Ipou3BOICTBO 3MEKTPOIHEPTHH HA TEIJIOBBIX AIEKTPOCTAHLMSIX, TUAPOIIEKTPOCTAHIUAX U
aTOMHBIX AnekTpocTaHmmsx (ADC), X CpaBHEHHE IO HSKOHOMHUYECKUM M SKOJOTUUYECKHM
MoKa3aressiM. SliepHble SHEPreTUYECKUue YCTAHOBKHM — THUIIbl, XapaKTEPUCTHKHU, MPUHIUIHAIIbHbIE
CXEMbl, MEPCIEKTUBBl HCIOJNb30BaHUs. SnepHbiii TommuBHbBIM 1mkn (ATL)) — ocobennoctu
TexHojorui pasnmuuHbix cragui SATL, otpaciu mnpomsbinuieHHOCTH, oOciyxuBatoume STLI,
Beaymas podb xumudeckord texHonorun B ATL[, Bompockl skonmormu B ATL. Hensmumecs
Marepuaisl. KOHCTpyKIIMOHHBIE MaTeprabl 111 aTOMHOM SHEPIeTUKH. B3aumoneicTBue N3JIydeHAN
C p€aKTOPHBIMU MaTepuagamMu. TeXHOIOrusl U MpUMEHEeHHe 00orameHHoro ypana. OCHOBHbIE BU/IbI
SIEPHOTO TOTIMBA.

1.2. OOpariieHue ¢ paIMoakTUBHBIMU OTX0JIAMHU M BOIIPOCHI paMallMOHHON 6€300aCHOCTH

[TepepaboTka orpabortaBmiero siaepHoro TormmBa (OST) u MOBTOPHOE HCIOIB30BAHHE
nemsimuxcss  MarepuanoB. OOpamenue ¢ pamumoaktuBHBIME oTxomamu  (PAO). Bo3sgeiicTBue
npeanpuatuil STL[ Ha denmoBexka M okpyxkaromyro cpeny. besomacHocts npemgnpustuil STLI
Konuenuuu 6e3omnacHoro peakropa. MexxayHapoJHOE COTPYIHUYECTBO B @aTOMHOI SHEPIE€TUKE.

Paspnen 2. OcHOBBI paguallMOHHOM 0€301IAaCHOCTH M IPMMEHEHUEe PAaJAHOHYKJ/IHUI0B U
U3JIyYeHu il
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2.1. IlpuMeHeHre paIMOHYKIN/IOB U O0IIKE 3a/1a4y paAHallMOHHON 6€301acHOCTH

Pamnonyknuabl u atomHasi sHepreTuka. OTKpBITHE PaTuOAKTUBHOCTH. Peakumu neneHus
PaIMOHYKIIMIOB U SIAEPHBIN peakTop. SnepHas sHepreTvka. B3anmoneicTBHE HOHU3UPYIOLIETO
M3JIyYCHHS C BEIIeCTBOM. PajnannonHas XuMusi, KaKk 4aCTh XMMHHU BBICOKUX DHEPTUH, €€ 3a/1auu.
OO6uue 3amaun paguallMOHHON Oe3onacHocTU. EcTecTBEHHbIE M HMCKYCCTBEHHbBIE PaJMOHYKIIUIbI
(PH) B okpyxkaromeit cpene. OTKpBITBIE U 3aKPBIThIC UCTOYHUKY U3Ty4eHHs. Paquannonuelii GoH 1
BKJIQJl B HETO Pa3MYHBIX COCTABJSIOMIMX. ATOMHAs dHEpPreThka W mpodiiemMa paauoaKTUBHBIX
0TX0/10B. [Ipo6aemMbl 0XpaHbl OKPYKAIOIIEN CPEJIbI.

2.2. Monu3upyroniee U3Jay4eHNe U €ro B3auMOJICHCTBHE C BEIIECTBOM

B3aumoneiictBue 3apsikKeHHBIX YacTULl € BellecTBOM. BisaumopeiictBue (OTOHOB C
BEIIECTBOM. J[€TEeKTOpHI Il PErUCTPAllMM M CHEKTPOMETPHH alb(a-u3TydeHHs, JCTCKTOPHI IS
peructpanuu 6era- U raMma- u3aydeHui. J(o3umMeTpus HOHU3UPYIOIIETO M3TyYeHUs — BHEITHEE U
BHYTpEHHee 00JydyeHHUE YellOBeKa, IKCHO3UIMOHHAS 1034, MOTJIOLIEHHAs U 3KBUBAJICHTHAs JI03bI,
MOHSATHE O JIOTIYCTUMBIX YPOBHSX OOIydeHUS, NETCPMUHUPOBAHHBIC M CTOXaCTHYECKUE d(DPEKTHI,
J1030BbI€ KOYPPHUIIMEHTHI PATUOHYKINIOB, METO/IbI OTIPEENICHNUS JJ03bl B J1a0OpaTOPUH.

2.3. OcHoBHbIe HOpMaTHBHBIE TIoKyMeHTBI HPB-99/2009 u OCITIOPB-99/2010.

HopmupoBanue 1030B0i1 Harpy3ku Ha 4esoBeka. [IpuHIMIBI paaAnaliioHHONW 0€30I1aCHOCTH.
Hopwmer pagmanmonnoit 6e3omacHoctu. OOmydeHue nepconana. OCHOBHBIE CaHUTapHbBIC MpaBUiIa
obecnieuenus panuanuonHoit 6e3omnacHoctu OCIIOPB. Pacuer s¢ddexTrBHON MOLIHOCTH J03bI B
naboparopun. O6mydeHne HaceneHusi. Mepsl 1o OrpaHrndeHHIo 00ydenust HaceneHus. [Ipenenst 103
i HaceneHus. [Ipenensl rogoBOro NoCTyIUIEHHS JUIsl Bo3ayXxa U Bojbl. lloHatue o0 ypoBHe
BMENIATENIbCTBA. METO bl paIUAIIMOHHOTO KOHTPOJIS. 3aluTa MalMeHTa B SIePHOU MEIUIIUHE.

2.4. OUBHKO-XUMHUYECKAs CTA/IUsI B3AMMOJICHCTBHS U3YICHUS C BEIIECTBOM.

OcCHOBHBIE TIOHATHSI XHMHUHU BBICOKHX DHEPTUU — AJIEKTPOHHAS aKTUBAIUsI, BO30YKIECHHBIE
MOJIEKYJIbI, HOHBI, paJWKalbl, TOIJONMIEHHAs 10332, pPaJAUAIMOHHO-XUMHYECKHUE BBIXOJIBI,
paguanMoHHas YyBCTBUTEIBHOCTh W CTOMKOCTh, PAIMOJIM3, KiIacCHU(UKAIUSI HOHU3UPYIOMIUX
M3JIYYeHUI. DHEPreTUYeCKH CIEeKTP BBIOMBAEMBIX JJIEKTPOHOB. B030yX/€HHBIE YaCTHUIIBI.
[ToBeneHue >EKTPOHOB B HEMOJIAPHBIX U MOJSIPHBIX MOJICKYJISIPHBIX JKHJIKUX U TBEPBIX Cpeaax.

2.5. PanmnannoHHO-XUMHYECKUE TPOOIEMBI SIEPHOM SHEPTETHKH.

Pagronmn3 Boabl. Pammonn3 BOAHBIX pacTBOPOB. Pananosv3 OpraHM4yecknx BEILECTB.
Jlo3uMeTpusi HOHU3HPYIOIIUX U3ITYy4eHHU .

2.6. PamnoakTMBHBIC OTXO/IBI.

CanurtapHblie ipaBuia oOpamieHus ¢ paanoaktuBHbIME oTxoaamu CITOPO. Knaccudukarus
PAO, cximamupoBanue u cuctema nepepadotku PAO. Konmununonuposanue PAO. Bpemennoe u
okoHuaTenbHoe 3axopoHeHue PAO. Pannanuonnas 6e3onacHocts npu oOpamienuu ¢ PAO.

Paszpnen 3. Xumuyeckasi TEXHOJIOTHSI PeIKUX 3JIEMEHTOB

3.1. Peaxue 31eMEHTBI B COBPEMEHHOM YSHEPTETUKE.

SnepHast sHEpreTHKa, €€ ChIphEBOE 00ECIeUeHHEe, MUPOBOE SHEProNnoTpedieHne, OCHOBHbBIE
TeHneHuun. Hampapiienust n3MEeHEeHHs SJHEPronoTpeOIeHUs U MPOU3BOICTBA. Peikie 31eMeHThI Kak
F€OXMMHYECKOE U TEXHOJOTHYECKOE TMOHATHE. MUHEpalbl ¥ pPyAbl PEIKHX METAUIOB, HX
XapaKTEPUCTHKH, MMOATOTOBKA PYIHBIX KOHIIEHTPATOB K MIPAKTUYECKOMY MCIIOJIb30BaHUIO. SnepHbIe
Y HesiZICpHbIE 00JIaCTH MPUMEHEHHS JTUTHUS, OCpWILINS, ypaHa, [TUPKOHUS, TadHUS U APYTUX PEIKUX
METaJJIOB.

3.2. TexHoJIOrus U3BJICYECHUS PEAKUX DIEMEHTOB.

Paznoxxenne pymaHBIX KOHLEHTPATOB. METOIBI BCKPBITUS PYJ — BBICOKOTEMIEPATYPHBIH,
BbIIIIENIAYMBAHKE, «CyXHUe» MeTO Ibl. KOHIIEHTpHUpOBaHUE PEIKHUX DJIEMEHTOB U pa3JielieHrne OJIM3KUX
[0 CBOMCTBAM pEIKUX DJJIEMEHTOB C MKCIOJIb30BAHMEM METOJOB OKCTPaKUUU U  COPOIUHU.
HNonoobmennast xpomaTtorpadus. [IpuHiunuansHas cxema KOMIUIEKCHOM nepepaboTKH IpyIIIOBOro
koHueHTpara P3D. lonyyeHne nHAMBUAYATbHBIX COCIMHEHUIN PEIKUX METAJUIOB WM UX CMeceH B
IIPOMBIIIJIEHHOCTH (TEXHOJOTUYECKHE CXEMBI).

3.3. IIpou3BoACTBO U padMHUPOBAHNE METAJJIOB U CIIABOB, IPOU3BOACTBO U3JIENUNA U3 HUX.

CreneHp YHUCTOTHI SIEPHBIX MATEPHAIOB, TOJYUYEHHWE TBEPIBIX COCAUHEHHH PEIKUX
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METaJUUIOB. DJIEMEHTHI, TIOIXO/ISIIHE IS UCTI0JIH30BAaHUS B KAU€CTBE KOHCTPYKIITMOHHBIX MAaTEPUATIOB
B sjuepHOM peaktope. HeiTtponneie sapl. HeoOxoammasi cTeneHb OYMCTKH (JOTYCTUMBIC
coJiepkaHus). MeToabl OUUCTKH - ocaxkJaeHue, kpuctaun3anusa. Criocodsl aduHa)KHONW OUYUCTKU
ypana. Ilepokcumnasi, kapOugHAsh OYHCTKHM, OSKCTPaKIUOHHBIN adduHax. JlocromHcTBa W
HenocTaTku. MomuaHoe paduHuUpoBaHHE UUPKOHUA. YHMCTOTa 3J€MEHTa B UCTOPUM YypaHa |
uupkoHus. [lonydeHue pekux METaJIOB B CBOOOIHOM COCTOSIHUM. MeTamioTepMust U 31EKTPOJIN3.
O6paboTka peakux Metauos. MoauaHoe pahuHIPOBAHIE, OPOLIKOBAs METAILTYPrHs U ILIABKA.

Pa3nes 4. TexnoJiorusi 0c000 4YMCTHIX BelleCTB

4.1. Beengenune B TEXHOJIOTHUIO 0CO00 YMCTHIX BEIIECTB.

CriocoObl BBIp@XKEHHUS CTEIICHH YHCTOTHI BEHIECTB. [IOHATHS «MHUKPOTIPUMECH» M «0CO00
guctoe BemiectBo» (OCY). CoBpeMEHHBIN JAOCTUTHYTHIN YPOBEHb YHCTOTHI BeleCcTBa. BnusHue
BHEIIHUX 3arpsA3HCHH Ha MPOIECChl TIIyOOKOW ouucTku BemiecTtBa. [lonstue kosdduimenta
WHTEHCUBHOCTH OYHMCTKHU. Juddy3nonHas Moaens 3arps3HeHHs U3 BHEIIHETO UCTOYHUKA. Moienb
MOCTYIUICHUS TIPUMECH W3 BHEIIHETO MCTOYHUKA MO MeXaHu3My pacTBopeHus. Kimaccudukamms
METO/IOB TNIyOOKOM ouMcTKM BemiecTB. OOmias XapakTepUCTHKAa METOJOB TIIyOOKOM OYHCTKHU
BEIIECTB.

4.2. X¥MHYECKUE METO/Ibl OJYUYEHHUSI 0CO00 YNCTHIX BEIIECTB

OcHOBHBIE BapuaHThl XMMHUYECKHX METOJOB M OILIEHKAa WX MPEIEIbHBIX BO3MOXKHOCTEH.
CymHOCTh XMMHYECKUX TPAHCIOPTHBIX peaknuid. [lepeHoc BemecTBa MOTOKOM Ta3a-HOCHUTEISL.
[lepenoc BemectBa MmosiekyasipHoit mauddysueit. IlepeHoc BemecTBa MOCPEACTBOM KOHBEKIIUH.
[IpenmytiecTBa U HEJOCTATKH XUMHUYECKUX METOJIOB TTOJYICHHSI 0COO0 YHCTHIX BEIIECTB.

4.3. OUBHKO-XUMHUYECKHE METO/IbI OJYUYEHHUSI 0CO00 YHCTHIX BEIIECTB

JIuCTHIUISIIMOHHBIE METOIbl. PekTudukamus kak MeToa TiayOOKOW OYMCTKH BEIIECTB —
TEOPETUYECKHNE OCHOBBI PEKTHU(UKAIIMU pa30aBICHHBIX PACTBOPOB, OCHOBHBIC XapaKTEPUCTHKU,
anmnapaTtypHoe OQOpMIICHHE, BIMSHUE 3arpsA3HSIONIET0 JEMCTBUS MaTepuaja amnmaparypbl Ha
IyOMHY OYHMCTKH BEIIECTB, MOJICKYJSIpPHAS TUCTWIISAINSA, TEXHOJOTHYECKUE CXEMBbI IMOJTYICHHS
BemecTB OCY. [losryueHue ra3oB BbICOKOW YUCTOTHI METOJIOM KPUOT€HHON pEKTU(PUKAIIY.

ANCOpOLIMOHHBIN METOI — TEOPETUUECKHE OCHOBBI pa3ielieHUsl CMecel METOIOM a1copOLuy,
pacdeTr JOUHAMUKH aJCOpOIMKA MHUKPOTPUMECEH TpH TIYOOKOW OYHCTKE, aJCOpPOCHTHI,
HCII0JIb30BAHUE METOJa MpHU TIIyOOKOM OYMCTKE BEIECTB, TEXHOJIOTMYECKHE CXEMbl TI1yOOKOM
OUYHMCTKHU I'a30B B MPOIIECcax MPOU3BOACTBA JIETKUX U30TOIOB.

HNonooOmennsiii Meton. TeopeTnyeckne OCHOBBI PA3JCIICHHS CMECEH METOJIOM HOHHOTO
obmena. OOl MOIX0 K CHHTE3Y MOHOOOMEHHBIX cMOJI. MIOHOOOMEHHasi TEXHOJIOTHS OYHUCTKH
BOJibI. [IpuHIIMIIMATIEHBIE OCHOBBI TEXHOJIOTUH OYUCTKH KUJIKHX PAIMOAKTHBHBIX OTXOJI0OB METOJIOM
HMOHHOTO 0OMEHa.

Kpucrammmzanuonneie metoabl. DOH3MKO-XMMHYECKHE OCHOBBI MeToaa. HopmanbHas
HampaBJIeHHas KpucCTaliu3anus. MHOrokpaTHash HamnpaBjieHHas KpHUCTAUIM3alUs. 3O0HHAs
nepekpuctaumzanua. OOmuil aHaanu3 TEXHUYECKHX CPEICTB W METOJIOB 30HHOM IIJIaBKH MPHU
MIPOM3BOJICTBE TYrOTUIABKUX M XUMHUYECKU AKTHBHBIX METAUIOB JJI COBPEMEHHOM SHEPIreTHKH.
OCHOBBI TEXHOJIOTHH 3JIEKTPOHHO-TY4€BON 30HHOMU IJIaBKU UPKOHMUSL.

Monayasb 5. TexHoJiorusi U30T0N0B

5.1. Pazgenenue n30TonoB METOAOM PEKTU(DUKALINY.

Pextuduxamus Bosapl Kak cnoco0 paszzaeneHus u30TonoB. OOLIIHOCTD U pa3IuyMe B 3ajadyax
KOHLIEHTPUPOBAaHMS M30TONOB BOJAOpOAa U Kuciopoga. OcoOEHHOCTH BaKyyMHOW pEKTH(QUKAIUU
Boabl. Huskoremnepartypnas pexrtuduxanuss CO MeraHa Kak cHocoObl pas3feieHusi H30TOIOB
yriaepoja; paszielieHlue U30TONOB a30Ta U Kuciaopojaa pexkrtudukanuein NO; paszneneHue U30TONOB
o6opa pextudpukauuern BF;. OcoOeHHOocTH  TexXHOJIOTHMH, ammaparypHoe odopMIeHHE,
TEXHOJIOTUYECKHE CXEMBbI, IPOU3BOJICTBECHHBIE YCTAHOBKHU.

5.2. Pazgenenue M30TOoNOB METOJAOM XMMHUYECKOTO U30TOMHOTO 0OMEHa.

Oco0eHHOCTH METO/1a XUMHUYECKOT0 U30TOITHOTo 0OMeHa. Pa3nenenue n30TonoB B cucTeMax
«OKUJKOCTb-Ta3» Ha MpUMepax TEXHOJOTUU pa3/iesieHusl U30TOIIOB YIiepo/ia, a30Ta, Kuciaopoaa, bopa
1 KpeMHus. Pa3neneHue M30TONOB B CHCTEMAaX <« KHAKOCTb-)KHJKOCTB» — aMajbIaMHBIH CHOCO0
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pasaCIICHUA U30TOIIOB JIUTHSA, KaJIK, KaJlblIHsA, Mardus. Pa3JICJ'ICHI/Ie HM30TOIIOB METOAOM B CHUCTEMAX
«OKUAKOCTb-TBepAast (a3a» Ha mNpuMepax pas3lelieHuss H30TONOoB a3oTa U Oopa. OcoOEeHHOCTH
TEXHOJIOTHUH, ammaparypHoe oGOpMIICHHE, TEXHOJIOTHUYECKHE CXEMBI, IPOU3BOJICTBEHHBIE
YCTAHOBKH.

5.3. Pazgenenue u30TonoB BOJIOPO/ia

Paznenenne M30TOMOB BOJOPOA METOJIOM PEKTH(PHUKANNU — KOHICHTPHUPOBAHUE JCHTEPHUS
METO/IaMU PEKTHU(PUKAIMU BOJIbl, PEKTU(PUKALIMN aMMHaKa, HU3KOTEMIIEPATypHOl peKTu(dUKaluu
BoZoposa. Pa3neneHne M30TONOB BOAOPOAAa METOJOM XHMHUYECKOTO OOMEHa B CHUCTEMax «BOJIa-
BOZOPO/I», KUIKUH aMMHAK — BOJOPOA», IBYXTEMIIEPATYPHBIM CEPOBOJOPOTHBIM METOIOM.
OCOOCHHOCTH ~ TEXHOJIOTWH,  amnmaparypHoe  o(opMieHHEe,  TEXHOJOTHYECKHE  CXEMBI,
IMPONU3BOJACTBCHHBLIC YCTAHOBKHU.

4. O0beM y4eOHOH AUCIHUNIHHBI.

Bup yuebHoii paboTs Bcero Cemectp
5 7 8 9
3E |Axan.| 3E |Axan.| 3E | Axan.| 3E | Akan. | 3E | Akan.
q, q, q, q, q,
OOwas TpyRoeMKoCTs | oy | ger |4 | 144 | 6 | 216 | 6 | 216 | 8 | 288
JUCLUIIJIMHBI
KonrakTHas pabdora
— ayANTOPHbIE 10,67 | 384 | 1,78 64 2,67 96 2,67 96 | 23,55 | 128
3aHATHS:
Jlexuuu 8 288 1,34 48 2,22 80 2,22 80 2,22 80
Hpakriseckue 2,66 | 96 | 044 | 16 | 044 | 16 | 044 | 16 | 1,34 | 48
3anstug (113)
CamoctosTennnas 12,33 | 444 | 2,22 | 80 | 3,33 | 120 | 3,33 | 120 | 345 | 124
pabdora
KonraktHas
CaMOCTOSITEeIbHAS 0,6 0,2 0,4 0,4 -
padora 12,33 2,22 3,33 3,33 3,45
CaMocCTOATENIbHOE
M3y4YEHHUE pa3aeiioB 443 4 79,8 119,6 119,6 124
JUCLUIIJIMHBI
Bujbl KOHTpOJIA:
3auer + +
3ader ¢ OLeHKOM + + + +
JK3aMeH 1 36
KonTakTtHas pabora —
MIPOMEXKYTOUHAS 0,4 0,4
aTTecTaIys 1 1
IToaroroBka k 35.6 35.6
JK3aMEHY
Bujg urorosoro 3auer ¢ 3auer ¢
3auer . . JK3aMeH
KOHTPOJISA: OLIEHK 0¥ OLIEHK 0¥
Buy yuebHoii paboTh Bcero Cemectp
5 7 8 9
3E |Actp.| 3E | Actp.| 3E | Actp.| 3E | Actp.| 3E | Actp.
4. 4. 4. 4. 4.
Obwas TpyRoeMkocTs | oy | cag | 4 | 108 | 6 | 162 | 6 | 162 | 8 | 216
JUCLUIIJIMHBI
KonrakTHas padora
— ayANTOPHbIE 10,67 | 288 | 1,78 48 2,67 72 2,67 72 | 23,55| 96
3aHATHS:
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Jlexunu 8 216 | 1,34 36 2,22 60 2,22 60 2,22 60

[IpakTnueckue

2,66 72 0,44 12 0,44 12 0,44 12 1,34 36
3anstug (113)

CaMocTosATeIbHAA

pagoTa 1233 ] 333 | 222 | 60 | 333 | 90 | 333 | 90 | 345 | 93

KonraktHas
CaMOCTOSITEeIbHAS 0,45 0,15 0,3 0,3 -

pabora 12,33 2.2 3.33 3.33 3.45

CaMocToATENIbHOE 3325
M3y4YEHHUE pa3IeiioB ’ 59,85 89,7 89,7 93

JIMCIIATIIMHBI

Bujbl KOHTpPOJIA:

3auger + +

3a4er ¢ OLeHKON + + + +

IK3aMeH 1 27

KonTakTtHas pabora —
MIPOMEXKYTOIHAS 0,3 0,3
aTTecTanus 1 1

IToaroroBka k 26,7 26,7
SK3aMEHY

Bung utorosoro 3auer ¢ 3auer ¢
3auyer - - IK3aMeH
KOHTPOJISA: OLICHK O OLICHK O

AHHOTaNUA padoyeil NPOrpaMMbl JUCUUILTHHBI
«MeTobl AaHAJTUTHYECKOT0 KOHTPOJISI B IPOM3BO/ICTBE MATEPHAJIOB COBPEMEHHOM
JHEPreTHKIW»

1. lleab AUCHUILIMHBI- cHOPMUPOBATH y OOYUAIOUIETOCs JOCTAaTOYHO IOJIHOE IPEJICTaBICHHUE O
METO/IaX AHAJUTHUYECKOI0 KOHTPOJISI B NPOU3BOJCTBE MAaTEpHUAJIOB COBPEMEHHON HSHEPIeTHKHU C
BBISIBJIEHHEM €Tr0 crielu(UKH IS paJia TEXHOJIOTHYECKUX MPOLECCOB, TAKUX KaK paJUOXUMUYECKOE
IIPOM3BOJICTBO, TIOJYYEHHE H30TOIHO OOOTAIIEHHON MPOIYKIMH, 0CO00 YHUCTBIX BELIECTB,
TEXHOJIOTUS PEJIKUX JIEMEHTOB.

2. B pe3yabTare u3y4eHHUs: M CHUILIMHBI 00yYAIOMIUICS T10JI2KEH:

Oébnadamp cnenyOIMMA KOMIIETEHIUSMHI U UHAUKATOPaMU UX JTOCTHIKEHUS:

OIIK-3.1; OIIK-3.2; OIIK-3.3; IIK-2.1

3namo:

— cnenuduKy TPOBEACHHUS aHAM3a MaTEPHAIOB COBPEMEHHOW DJHEPreTHKH C y4eTOM
MpeABAPUTEIIHFHOM MOATOTOBKH MPOOBI M MEMIAIOMINX (PaKTOPOB;

— TEOPETHYECKHE OCHOBBI, 00JaCTH NMPUMEHEHUs, BO3MOXXHOCTH, OTPAHHUYCHHS MCIOJIb30BaHUS
Ka)XJ0T0 METOJ1a JJIsl aHAJIN3a MAaTEpUAJIOB COBPEMEHHOW SHEPIrEeTHKY,

Ymems:

—  OCYHIECTBJISITh BHIOOP OMTHUMAIBHOTO METO/A IS PEIICHUs KOHKPETHOW 3a/1aul OTpeIeICHUs
COCTaBa BEILECTBA IIPU aHAJIM3€ MAaTEPUATIOB COBPEMEHHOM SHEPrETUKH;

— TMPOBOJIUTH PACUET COCTaBa AHAIM3UPYEMOTO BEIIECTBA IPHU MCIOJB30BAHUU PA3IMYHbBIX
METO/JIOB C YYETOM CHEIU(UKN aHAIN3a MATEPHAIIOB COBPEMEHHON YHEPTETUKH.

Bnaoemu:

— HaBBIKAMH CTaTUCTHYECKON 0O0pabOTKM pe3yJabTaTOB aHalIM3a C y4eToM crhenuduxu
[IPEIBAPUTEIIbHON TOJArOTOBKM MpOObI, CiOydyallHOW W CUCTEeMaTH4ecKoll mnpubopHOH
MOTPEITHOCTH, 00JIACTH OTNIPEACTIAEMBIX KOHIICHTPALIHI;

— HaBBIKAMH ONpEJAeNeHUs W ydeTa (HaKTOpOB, BHOCSIIMX OCHOBHOM BKJIAJl B IOTPEIIHOCTH
aHaJIN3a;
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— METOoJaMH IPOBEJIEHHUs SKCIEPHUMEHTA C NPUMEHEHHEM COBPEMEHHOW HAy4YHOW ammaparypsl,
aHann3a U 00pabOTKHU PEe3yabTAaTOB IKCIIEPUMEHTA

3. Kpartkoe cogep:xanue IUCHHUILTAHbBI

Paznen 1. @Pu3nko-xuMHU4eCKHe METObl AHAJIM3A U30TONOB M 0C000 YMCTHIX BELIEeCTB.

Brenenue.

enu, 3amaun M cTpyKTypa Kypca. Posib aHaIMTU4YECKOTO KOHTPOJIS B IPOU3BOJICTBE
MaTepuajoB COBpeMEHHOM »dHepreTtuku. Cnenuduka aHaau3a CTAOWIBHBIX M30TONOB U
MUKponpumeceit B oco6o yncteix (OCY) BemecTBax

1.1. Cratuctuyeckas oOpabOTKa pe3ylbTaTOB M METPOJOTUYECKHE XAPAKTEPUCTUKU Ha
IIpUMepe METOJIOB aHaJIu3a U30TOMOB U 0c000 uncThix (OCY) BeriecTs.

B nanHOM pasnene paccMaTpuBarOTCS METOJbl CTaTUCTHUECKOW 0OpaOOTKM aHanM3a Ha
IpUMepax aHajlu3a M30TOMHOTO COCTaBa BELIECTB U MCIOJb30BaHHE JIOTapU(MUUYECKOTO
pacnpezeneHuss npu o0paboTKe pe3yabTaTOB aHaIM3a 0CO00 YMCTHIX BewlecTB. [IpuMeHUTENbHO K
aHayn3y u30TonoB M BemecTB OCY paccMaTpuBaroTCs METPOJIOTHUECKUE XapaKTEPUCTUKH METO/IOB
BBITIOJTHEHUSI U3MEPEHUN, COCTABJISIONIME TOTPEIIHOCTEH M CHOCOOBI MX OIEHKH, B TOM YHCIIEe
YyBCTBUTEIBHOCTD U TPEIe] 0OHAPYKCHUS KaK BAXKHEHIITNE XapaKTEPUCTHKN METO/Ia TIPH aHAIHN3e
M30TOIHOI'0 COCTaBa U 0COO0 YHUCTHIX BEIIECTB.

1.2. MeTopl aHanM3a 0CO00 YHMCTHIX BEIICCTB.

Pazgen mocesimen  usydenuwto  crnenuduku  aHanu3a  BemectB  OCY.  Metoasl
MPEABAPUTEIIPHOTO KOHIICHTPUPOBAHUSA MHUKPONPHUMECEH Kak MpeABapUTENIbHAS CTaIus aHalu3a
0co00 uucThiX BemecTB. CrnocoObl MpUMEHEHUs Hen30UpaTeNnbHBIX, SJACPHBIX, KaTaTUTUYECKHX,
CHEKTPaJIbHBIX U XpoMaTorpaduuecKnux METOI0B I aHAIM3a MUKporpuMecen B BemecTBax OCY,
a TaKxe.

1.3. MeToipl aHanM3a CTAOMIHHBIX N30TOTIOB.

Oco0eHHOCTE UCTOJIb30BAHUSI MAacC-CIIEKTPOMETPHUH, IEHCUMETPUH, UHTEPHEPOMETPHHA U
CHEKTPAJIbHBIX METOJIOB Ui aHalM3a M30TOMHOrO cocTaBa BemlecTB. [I0HBIN M30TONMHBIN aHAIHU3
BOJIbI C UCIIOJIb30BAaHUEM METOJa JBYX KOHCTAaHT M KOMOWHAIUM JICHCHUMETPUYECKOTO |
CIEKTPAJILHOTO METOJIOB.

Paznen 2. ®u3uKo-XUMUYECKHE METOAbI AHAJIN3A PeKUX U PACCESIHHBIX 3JIEMEHTOB

2.1. OCHOBHBIE OHATHUS AHATUTUIECKOTO KOHTPOJISL B POU3BOJICTBE PEAKUX JIEMEHTOB.

OcCHOBHBIE TIOHSITHS AHATUTUYECKOTO KOHTPOJSI B MPOU3BOJCTBE PEIAKUX JIIEMEHTOB,
00BEKThl aHaNM3a, OCOOCHHOCTH COCTaBJIEHMS CXEM aHajiu3a, BbIOOpa METOJOB aHalIN3a,
MpEeABAPUTEIIBHON MOATOTOBKH MPOO, COIEpIKAIUX PEIKHE METAJIbl. ATTECTOBAHHBIE METOJUKHU
aHaJin3a OOBEKTOB MEpepabOTKHU ChIPbS PEIKUX METAUIOB. BaXXHOCTh KOHTPOJISI COJAEPKAHUS
IIpUMEeCe, BIUSIOUINX Ha MOTPEOUTENbCKIE CBOMCTBA MAaTEPUAJIOB.

2.2. OCHOBBI MUHEPAIOTHIECKUX MCCICTOBAHUM.

OcHOBHbIE TPHUHLMIIBI U METOJbl I'PaHyJOMETpUYECKOro aHayin3a. ONTHYEeCKHe CBOMCTBa
MaTEPHAJIOB ¥ METOJIbI MX UCCIICIOBAHUS (CBETOBAS M PEHTICHOBCKAsI MUKPOCKOIIUS; ONITHYCCKAS
JIOMHUHECIIEHTHAsI CIEKTpocKomnus). MccienoBanue CTpyKTypsl MUHEPATIOB, Py U MPOIYKTOB HMX
nepepaboTKu (OCHOBBI PEHTIE€HO(]A30BOro aHaiM3a, 3JIEKTPOHHOM MHKPOCKONUH, HMH(paKpacHOU
CHEKTPOCKOIUN).

2.3. OcoOEeHHOCTH aHAJIMTUYECKOTO ONPEICNICHUS PEIKUX METAJLIOB.

OU3NKO-XUMHUYECKUE METOJBI ONPEICIICHUS JIUTUSA. XUMHUYCCKHE M (PU3HKO-XMMHUYCCKUC
METO/Ibl OIpeNeleHUs] peaAKo3eMeNnbHbIX ieMeHToB (P332). Metonsl ompeneneHus LUPKOHMS,
radHus, HUOOUS, TaHTaIA U ypaHa.

Pa3nen 3. Xpomarorpagusi m XxpomMaTo-Macc-clieKTPOMeTpUSI B aHAJIU3e MaTepUAJIOB
COBPEMEHHOM YHEePreTUKH

3.1 XpomaTorpaduyeckue METO/Ibl B aHAIN3€ MAaTePUaAIOB COBPEMEHHOM SHEPIreTUKU.

O6mHOCTF M crnenuduKka MPOIECCOB XpoMmaTorpaduyeckoro aHajn3a MaTepHalIOB
COBPEMEHHO 3HepreTuku. TeopeTnueckre 0CHOBBI XxpomaTtorpaduu. [IpennoaroroBka u cucteMsl
BBOJIa 00pa3IoB mpu xpomMarorpaduueckom anammze. KadecTBeHHBIN ra3o-xpomartorpadudeckuii
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aHayiM3. OKCKIIO3MOHHAss — xpomarorpadus. KuakocTb-KUAKOCTHas  (pacmpenenuTenbHast)
xpomatorpadust. Cepxkpuruueckas (arouHas Xxpomarorpadusi.

3.2. Macc-CeKTpoMeTpUsl U XpOMaTo-MacCc-CIEKTPOMETPUSl KaK METOJbl _aHalu3a
MaTepuagoB COBPEMEHHOW dHEPIETUKU.
Oco0OeHHOCTH MPUMEHEHMSI METOJI0B MOHM3ALMM Ui MOJIyYEHUS MacCC-CIIEKTPOB MOJIEKYJISPHBIX
HMOHOB U M3Y4YEHHS BBICOKOMOJIEKYIISIPHBIX COEIMHEHUHN pa3InuHON npupoibl. @U3NYecKue OCHOBBI
METO/Ia MAacC-CIIEKTPAJIbHOIO pacliajla OpraHUYeCKUX COEIUHEHHM B pEXUME DJIEKTPOHHOM
noHu3anuu. [IpuHLIKITEI M IpUEMBI onpeiesieHUs 00JaCTH MOJIEKYJISIPHO-MACCOBOTO PACIIPEICICHHUSL.
[ToHsITHE «OCKOJIOYHBIE U XapaKTEPUCTUUECKHE HOHBI». PU3NYECKHUE OCHOBBI MACC-CIIEKTPaIbHOIO
pacnana. [lonsatue meracTabuiIbHBIE MOHBI U MPUHLUIBI UX oOpa3oBaHus. OCHOBHbIE MpaBuiIa U
MIOAXO0/1bl K MHTEPIIPETALIMK MacC-CIIEKTPOB. Pacyer n30TonHOM YuCcTOTH cCoeAMHEHUH. MeToa macc-
¢bparmMeHTOorpau M PEKUM MOHUTOPHHIA 33JaHHBIX HOHOB. Macc-CeKTpOMETpHsl BBICOKOTO
paspeLeHus.

4. O0beM y4eOHOH AUCIHUNIHHBI.

Buj yuebHoii paboTs Bceero Cemectp
7 8 9
3E Axan. 3E Axan,. 3E Axan,. 3E | Axan.
9. 9. 9. 9.

OO1as Tpy10eMKOCTh
TIACIATLIAHBI

13 468 4 144 4 144 5 180

KounrakTHasi padora —

5.34 192 1,78 64 1,78 64 1,78 64
ayIMTOPHbIE 3AHATHA:

Jlexuywu 2,67 96 0,89 32 0,89 32 0,89 32
[Tpaktuueckue 3anstus (113) 2,67 96 0,89 32 0,89 32 0,89 32
CamocTosiTeibHAsA padoTa 6,66 240 2,22 80 2,22 80 2,22 80

KonTakTHast caMOCTOATEIbHAS

pabota 0,4 0,2 0,2 -
CamocTosaTensHOe H3ydeHNe 6,66 2,22 2,22 2,22
239.,6 79,8 79,8 80
pa3aenoB IUCLHUIUINHEI
Bujbl KOHTpOJIS:
3auer + + + +
JK3aMeH 1 36
KounrakTHas pabdora —
0,4 0,4
NMPOMEKYTOYHAS aTTecTalus 1 1
IoaroToBKa K 3K3aMeHy. 35,6 35,6
Bua MTOroBOoro KOHTpOJIs: 3auer 3auer JK3amMeH
Buy yuebHoii paboTs Bcero Cemectp
7 8 9
3E AcTp. 3E AcTp. 3E AcTp. 3E AcTp.
q, q, q, q,
Obmas TpyRoeMKOCTS 13 351 4 117 4 117 5 135

JIMCIIATIIMHBI

KounrakTHasi padora —

5.34 144 1,78 48 1,78 48 1,78 48
ayIMTOPHbIE 3AHATHA:

Jlekiuu 2,67 72 0,89 24 0,89 24 0,89 24
[Tpaktnaeckue 3ausatus (113) 2,67 72 0,89 24 0,89 24 0,89 24
CamocTosiTeibHAsA padoTa 6,66 180 2,22 60 2,22 60 2,22 60

KonTakTHast caMOCTOITEIbLHAS

paGora 0,3 0,15 0,15 -
CamocTosTenpHOe H3yueHHe 6,66 2,22 2,22 2,22

179,7 59,85 59,85 ’ 60
pa3aenoB IUCIUIUINHEI
Bujbl KOHTpPOJIA:
3auer | |+ [+ T+ 1T + ] |
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OK3aMeH 1 27
KonTakTHas pabora — 03 03
NMPOMEKYTOYHAA aTTeCTauus 1 ’ 1 ’
IoaroToBKa K 3K3aMeHYy. 26,7 26,7
Bua MTOroBOoro KOHTpOJIs: 3auer 3auer JK3amMeH

AHHOTaNUA padoyeil NPOrpaMMbl JUCUUILTHHBI
«IKOHOMUKA sIIEPHOM OTpaCIN»

1. Heab aucHUIIMHBI- CcHOPMHUPOBATH Yy OOYYAIOIIMXCS OCHOBHBIC TMPEACTABICHUS 00
0COOEHHOCTSX SKOHOMHUYECKHX aCTIEKTOB OCHOBHBIX MPEANPHUATUNA U TEXHOJIOTHICCKUX MEPECIIOB
SIIEPHOTO TOTUITMBHOTO ITMKJIA.

2. B pesyabTare n3dy4eHHUs JUCHUILIMHBI 00y4aIOLIUIiCH NOJKEH:

Oébnadamp cnenyOMMUA KOMIIETEHIUSMHI U UHAUKATOPaMU UX TOCTHIKEHUS:

YK-10.1; YK-10.2; YK-10.3; I1K-6.1; TIK-6.2; TIK-6.3

3namo:

— TEHJEHIMH B CeOECTOMMOCTH 3JIEKTPOIHEPIHH, IOJTYYEHHON Ha 3JIEKTPOCTAHIUSAX Pa3HbIX
THUIIOB;

—  OCHOBBI [TPOU3BO/JICTBA 3arOTOBOK U U3/EIUN U3 KOHCTPYKIIMOHHBIX MaTepHaIOB

—  BKJIaJ pa3iMuHbIX ()aKTOPOB B c€OECTOMMOCTD AeKTpo3Heprun Ha ADC;

Ymemo:

— TMPOBOJUTH AaHAINU3 SKOHOMHYECKON IPPEKTUBHOCTH EHCTBYIOIUX U cTposiuxcst ADC;

— T[POBOJUTh TEXHUKO-3KOHOMHYECKMHM aHaJU3 OpraHu3alid IPOU3BOJCTBA OCHOBHBIX
MaTepHasoB U alaparos;

— TPOBOJUTH pacyeT ce0eCTOMMOCTH 31eKTposHeprun Ha ADC.

Bnaoemuv:

— OLIEHKOM NOCHEeACTBUM NPUHUMAEMbIX OpPraHU3al[MOHHO-YIPABICHYECKUX pPEIIeHUH U UuX
ONTUMHU3ALINY;

— MPOBEAECHHUEM SKOHOMHUYECKUX PACUETOB.

3. Kpartkoe cogep:xaHue IUCHHUILTAHBI

Paznen 1. Dnepreruxa u AJC

DHepreTuyeckuili CeKTop SKOHOMUKH. Posib aTOMHBIX cTaHLIUi B 3HepreTuku Poccun u mupa.
00630p saepHO-TOIUIMBHOTO IHKIa P®. fnepHbie MOMIHOCTH Ha JCHCTBYIONIUX U CTPOSIIIUXCS
SJIEPHBIX SHEPrOOIOKOB.

Pa3nen 2. Crpykrypa 3koHoMuku AIJC

CymiectByromue Mojzeiau peakTopoB. TommBo u e€ Buabsl. Crenuduka TEXHOJIOTHU H
ompenensieMol €1 HKOHOMUKH OCHOBHBIX ctaauii STILl. OcHoBHBIE TOKa3aTenu sAEPHOM
SKOHOMHKH. (CebecTouMOCTh SIEPHOM BSHEPruu, IMOCTOSHHBIE M IMepeMeHHble 3arparhl. I[lytu
cHkenust 3arpaT JTL[. CpaBHeHue 3aTpaT pa3IuvHbIX PEaKTOPOB.

Pa3nen 3. CtouMocTsb siiepHOI IHEPruu

OKCIuTyaTallMOHHBIE 3aTpaTthl peakTopoB. BreBonm ADC wu3 skcruryatanuu. CTOUMOCTh
anepHoit sHepruu. locynmapcrBenHble cyocuauu. CTpaxoBaHWe M OTBETCTBEHHOCTb. Pacuer
cebecTonmoctu siaepHoit sHeprun Ha BBP. Pacuer 3arpat Ha co3nanue ADC. Pacuer npubbuiu ot
skcruryataiuu ADC. Pacyer 3arpar Ha BbIBoA U3 3kciuryarauun ADC. 3aTparhl Ha YTUIM3ALHUIO
0TXx0/10B. CpOKH OKYIIaeMOCTH SIIEPHON SHEPTHUH.

4. O0beM y4eOHOH AUCHUNIHHBI.

10 cemectp
B eOHO¥ pad
FARL YSGOHOH pabOTa 3E Axan. gac. | ACTpoH. 4.
O01masi TPy10eMKOCTh M CHUIINHBI 0 YYeOHOMY IUIAHY 3 108 81

125



KonTakTHasi paboTa — ayIUTOPHbIE 3aHATHS: 0,9 32 24
Jlexiinu 0,45 16 12
[TpakTnaeckue 3ausatus (113) 0,45 16 12

CamocTosTeabHas pabora (CP): 1,1 40 30

CamMocTosTeTpHOE H3YUEeHHE Pa3IeNOB AMCIUTIIUHBI 1,1 40 30

Bujbl KOHTpOJIA:

JK3amMeH 1 36 27
KonrtaktHast paboTa — MpOMEKYTOUHAs aTTECTAIHS 0,4 0,3
[ToaroroBka K SK3aMeHy 1 35,6 26,7

Buj uTOroBOoro KOHTpoJIs JK3aMeH

AHHOTANUA padoyeil NPOrpaMMbl JUCUHUILTHHBI
«O0opynoBanue NPoOU3BOACTB PEAKUX IJIEMEHTOB)

1 Heap maucounmiadHbl — CchOPMHPOBATH y OOYYAIOMIErocs JOCTAaTOYHO IIOJHOE
MpeACTaBICHUE 00 anmapaTypHOM 0(QOPMIICHUU MPOU3BOJICTB PEAKUX JIEMEHTOB C BBISIBICHUEM €TO
cnenuuKy ISt psisia TEXHOJIOTHUECKHUX MPOIECCOB.

2 B pe3yibTaTe U3y4yeHHUs AMCUUIIMHBI 00YYAKOIMIACS HOJI2KEH:

Obnadams CIETYIONIMMA KOMIIETCHIIMSMA U HHIUKATOPAMH UX JOCTHKCHUS:

OIIK-2.2; OIIK-2.3; OIIK-2.5; OIIK-2.7; OIIK-2.8; T1K-1.1
3nams:
— 000pynoBaHHE, WCIOJIB3YEMOE ISl TIPOBEACHHS TUIAPO-, TTHPO- M DJIECKTPOMETALTYPTHIECKUX
MIPOM3BOJICTB MAaTEPHAJIOB COBPEMEHHON SHEPTCTHKH.
Ymemo:
— OCYIIECTBUTH BBIOOpP O0O0OPYHOBaHUSA I KOHKPETHOTO TEXHOJOTHMYECKOro IIpolecca B
TEXHOJIOTUU PEJKUX IEMEHTOB, B TOM YHUCJIE C YUYETOM TpeOoBaHMI 0€3011acCHOCTH pabOThI;
—  OCYHIIECTBUTH BHIOOP BCIIOMOTATEIHLHOTO 000PYAOBaHUS, UCIIOJIB3YEMOTO JiJisi Pa0OThI TUTIOBOTO
000pyI0BaHUSI B TEXHOJIOTHUU PEIAKUX SJIEMEHTOB.
Braoemy:
—  HaBBIKAMH HMCTIOJb30BaHM HHKEHEPHBIX METOI0B pacueTa TUIIOBBIX alllapaToB, UCIIOIh3YEMBIX
B TEXHOJIOTHH PEIIKUX AIEMEHTOB;
— TPUHIMUIIAMHA BBIOOpa XapaKTEPUCTHUK OO0OPYAOBaHUS, HEOOXOAUMBIX [IJII COCTAaBJICHUS
WCXOJIHBIX JIAHHBIX ISl €T0 MMPOCKTUPOBAHUSI.
3. KpaTkoe coaepkaHue M CUHIITTHHbBI
Pazgea 1. AnnmaparypHoe ogopmiieHHe BbIIEJAYUBAHUS U COPOLMH.

1.1. HUcTopus opranu3anuy MPOU3BOJACTBA MPOMBIIIJICHHOr0 000PYIOBAHNUS B TEXHOJIOTUH
peakux saemMeHToB. Crnennduka 000pyI0BaHUs, UCIOIL3YEMOIO B TEXHOJOTHUU PEAKUX DJIEMEHTOB

Hcropust coszmanusi CnenuagbHOTO IMPOMBIIIJIEHHOTO O0OpYIOBaHMs, HCIOJIB3YEeMOTO B
TEXHOJIOTHU pPEAKUX dJeMeHTOB. Kiaccupukamusi peakux 5>IEMEHTOB M HMX OCOOCHHOCTH.
CoBpeMeHHOE COCTOSIHUE TIPOU3BOJICTBA 000PYIOBAHUS IS PEIKOMETAIUTBHOM OTPACIIH.

1.2. AruTaTopsl, Ta4yKH, aBTOKJIaBEI, KOJIOHHBL. PacueT kackaja BEIIICIIaUNBAHUS

Texnomornueckass KiIaccupuKanms TeTeporeHHbIXx cucteMm. Kitaccudukanus mporeccos
BBIIIETIAYMBAHUS. ATHTATOPHI, TMAa4vyyKH, aBTOKJIABbI, KOJIOHHBI. PacdeTr mpsMOTOYHOTO Kackana
BBIIIEIAYNBAHUS.

1.3. IlepkossiinonHoe BoimenaunBanre. Kyunoe Boiienaynanue. IlogzeMHoe BollieIauuBaHue,
€ro  Pa3sHOBUIAHOCTH M cnocoObl opraHmsanuu. SBienne KojabMmarauuu. bakrepuaibHOe
BBIIIEIAYNBAHUE

[lepkonsiinoHHOE BHINICIAYMBAaHUE W €ro BUAbl. KydHOe BBINIETAYMBAHUE M €TO
opranuzarusi. CKBaXXMHHOE U OJI0YHOE MMOJ3€MHOE BHIINIEIAYMBaHNE, €T0 PA3HOBUIHOCTH U CITOCOOBI
opraHu3anui. SIBIeHuWe KoJbMAaTallMd M METOJbl €€ TMpeJoTBpamieHus. bakrepuambHOe
BBIIIEIauMBaHUE. THITBI UCIIOTB3YEMBIX OAKTEPHUH.

1.4. ®usnyeckre METOAbl HHTEHCU(DUKAIINHU BhIIICIAYMBAHUS
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MexaHoakTuBalMs,  YJIbTPa3BYKOBO€  BO3JACWCTBHE,  paJMALMOHHOE  OOIydEHHUE.
O6opynoBaHue s OCYIIECTBJICHHS METOJOB HWHTEHCH(DHUKAIMK BBIMIEIAYUBAHUAS PEIKUX
aseMeHTOB. O0IacTH MPUMEHEHHS U OTPAaHUYEHUS UCTIOJIb30BaHUSI.

1.5. Opranuzais ¥ pacyeT copOLHOHHO-A€COPOIMOHHBIX KackaioB. CopOIMOHHBIE anmnaparbl
IEPUOIMYECKOTO JICUCTBUS

Knaccudukanus  nonooobmeHHoro  obopymoBanusi.  OpraHuzamusi W pacyeT
MOJTYHETIPEPHIBHBIX M HEMPEPBIBHBIX COPOIMOHHO-IECOPOIMOHHBIX KackanoB. CopOuroHHbIE
(UIBTPBI, WX OCHOBHBIC Y3JIbI, METOJIbl OTACIEHUS B3BCIICHHBIX YacTUIl. (OCHOBHBIE THUIIBI
COpPOLIMOHHBIX (QUIBTPOB.

1.6. CopOumoHHbIe anmapaThl HEIPEPBIBHOTO JICHCTBUS
AmmapaThl HETIPEPBIBHOTO JIEUCTBHS (CO CIUTONIHBIM JBHKYITAMCS CJIOEM, CO B3BEIICHHBIM
cioeM). OTaenbHbIE TUIIBI AllIapaToOB: KOJOHHA ¢ mepuoanyeckoi pasrpyskoi cmonsl KHCIIP u
kosonHa KJIC, nynscannonnas kononHa [ICK u ee pasHoBuiHOCTH, TauyK.
1.7. CopOumoHHbIe anmnapaThl MOJTYHENPEPIBHOTO JICUCTBUS
Konrtaktop Xwurrunca, kononHa Acaxu, ycraHoBka [lepmyrtut, xomonast KHIIJIC, CHK,
UIIK, TTHUK, KHCIIA. IMaynexc-punbtpsl. bapabanusie anmapars! BIIIA. CopOuuonHblil Moayb
HoBoro nokojenuss UHIIM
1.8. Anmaparsl aisa necopOunu. BermoMorarenbHble YCTPOMCTBA M Y3JIbI alIIapaToOB HEMPEPHIBHOTO
Y MOJTYHENPEPBIBHOTO JIeWCcTBUS. IH)KEHEpHBIE METOIbl pacueTa COPOIMOHHBIX alapaToB
OcoOeHHOCTH ammaparoB AJis JECOpPOLMU PEIKUX DJIEMEHTOB. TpoMMesb, KOHCTPYKLUU
J103aTOPOB M APYroro BCIOMOTraTeabrHOr0 000pymoBanus. Kiaccudukaius MHXEHEPHBIX METOIOB
pacdyeta copOuroHHOTO OOOpyaoBaHus. Ilpumepsr pacdera copOuuonHoro ¢umibrpa. I[lokas
JTOKYMEHTAIBHOTO (huibMa «HynecHbIN UMITYIIBCY 110 MYJICAIIMOHHON TEXHHKE.
Pasznen 2. AnnaparypHoe oopmiieHHe MeMOPAHHBIX MPOLECCOB M IKCTPAKIIMOHHBIX

MPOLECCOB
2.1. Kparkas xXapakTepHuCTHKA MEMODAHHBIX HPOIECCOB B TEXHOJOTHH DEAKUX DIEMEHTOB.
ArnmaparypHoe odopmiieHne POLIECCOB oOpaTtHOro ocMoca, VIITpadWILTPALINH,

MUKpPOGUIbTPAINK, IEKTPOANATIN3A

O6sactu TpUMEHEHUs MEMOpPAaHHBIX TIPOLIECCOB B TEXHOJOTUM PEIKHX OJIEMEHTOB.
bapomemOpanHble po1iecchl, UX Pa3HOBUIHOCTH. XapaKTepUCTUKH MeMOpaH. SlepHbie MeMOpaHbI.
Croco6sl ouncTkn MeMOpaH. PasHOBHAHOCTH 00OPYIOBaHUS HJIsi OCYIICCTBJICHHUS IPOIIECCOB
00paTHOTO OCMOCa, yIbTpauIbTpanuu, MUKPO PHIBTPAIINH, DIICKTPOIUATH3A.

2.2. Cnemmnduka 0o0OpYIOBaHUS JUIS OPraHU3AIMU OYUCTKH JKUJIKHX DPAJAAOAKTHBHBIX
OTX0JIOB MEMOpPaHHBIMU METOAAMH. DJIEKTPOJUAIN3 B TEXHOJIOTUHU ypaHa U peHus. VHxKeHepHble
METO/Ibl pacyeTa OCHOBHBIX XapaKTEPUCTUK MEMOpPAHHOTO 000PYI0BaHUS

Orpanndenne rabapuToB 000pyI0BaHUS 11T MEMOPAHHOM OUMUCTKH KUIAKUX PATUOAKTHBHBIX
OTXO0JI0B, CIOCOOBI MPE0TBPAIIEHUS HAKOIUIEHHUs 0caikoB. O01acTu NPUMEHEHHUS AIEKTPOAUATN3A
B TEXHOJIOTMM YypaHa W peHus. VHxeHepHbIe METOIbl pacueTa XapaKTepUCTUK MEMOPaHHOTO
o0opynoBaHus Ul KOHCTPYHUPOBAaHUS MEMOpPaHHBIX anapaTosB.

2.3. Pacuer 3KCTpaKIIMOHHOTO Kackaja. MeToAbl ONpeeeHus] TEOPETUYECKUX CTyneHen
KoHTakTHpoBaHus. Knaccudukanus s3kcTpakTopoB. CMECUTEIbHO-OTCTOMHbBIE IKCTPAKTOPBI.

Pacuer 3kCcTpaklIMOHHOTO M 3KCTPAKIIMOHHO-IIPOMBIBHOIO Kackaaa. MeTo bl onpeeneHus
TEOPETUYECKUX CTylneHel KoHrakTupoBaHus. Kiaccudukauus skcrpakTopoB. CMmecuTesbHO-
OTCTOMHBIE AKCTPAKTOPHL. TpyOuaTsiii cMeCUTENbHO-0TCTONHBIN SKcTpakTop 3A0 "Pycpenmer"

2.4. DKCTPaKIIMOHHBIEC KOJIOHHBI. CpaBHEHNE OCHOBHBIX THUIIOB SKCTPAKIIMOHHOTO 000PY/I0BaHUSI.
OKCTPaKIIMOHHBIE KOJIOHHBI: TPABUTAIMOHHBIC KOJIOHHBI, POTOPHBIE M POTOPHO-IHCKOBBIE
KoJIoHHBI (3kcTpaktopsl 1llaitbens, ['peccepa, poTOpHO-AHMCKOBBI U aCUMMETPUYHBIN POTOPHO-
JMCKOBBIN 3KCTpakTop, anmnaparsl Mukcko, Kionm). IlynbcaninoHHble SKCTpaKIIMOHHBIE KOJIOHHBI.
Cucrempl nynbcaumit. Hacanka KPUM3. BuOpanuoHHble 3KCTPaKUMOHHBIE  KOJIOHHBI.
Lentpobexnnpie s3xcTpakTopbl. Cepust O1l. Anmapartsl JlyBecra, Pobarens, Illapmec, sxkcTpakTop
[Ton6unbnsika, KBaaponuk, OI'H, DI/, Llearpsk. CpaBHEHHE OCHOBHBIX THUIIOB AKCTPAKIIMOHHOTO
000pyn0BaHUs IO 00JIACTAM IPUMEHEHUS U XapaKTEPUCTUKAM.
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2.5. mxeHepHble METO/Ibl pacyeTa rabapuToB SKCTPAKIIMOHHOIO 000pYAOBAHUS: CMECUTECH-
OTCTOMHUKOB, BUOPAILIMOHHBIX KOJIOHH, MYJIbCAlMOHHBIX KOJOHH, IEHTPOOEIKHBIX IKCTPAKTOPOB

WnxeHepHble METO/IbI pacueTa rabapuTOB CMECUTEIBHOM M OTCTOMHOW KaMep B CMECUTEIISIX-
OTCTOMHHMKAX, BUOPAIIMOHHBIX KOJIOHH, MYJIbCAIlMOHHBIX KOJIOHH, LIEHTPOOEKHBIX dKCTPAKTOPOB C
Y4E€TOM XapaKTEPUCTUK, UMEIOIIUXCS B KaTaJorax.

Paznen 3. OGopynoBaHue Uil NMPOLECCOB MOJIy4YeHHsI COJieil, OKCHIOB M TajiOreHHuI0B,
NnoJiy4eHHus1 1 paUHUPOBAHUSA PeJKUX METAJLIOB

3.1. TpyOuarble Bpamatouiyecss mneyu. JIeHTOYHbIe, BaJbLEICHTOYHLIE U BaJIbLIOBBIE
CYIIWIKH. PacniblINTENbHbIE CYITUIKI

Crenuuka Cynky ¥ MpoKaJIKi 0OCaJKOB B TEXHOJIOTHH PEIKUX U PaJOAKTUBHBIX METAJJIOB.
TpyOuaTbie Bpamarouiyecs: neuu (Bpemsi mpeOblBaHMsl MaTepuajia B I€4YH, MBUIEYHOC U3 IIEYH,
TEIUIOOOMEH B TIeyaX, KOHCTPYKTUBHblE o0coOeHHocTH). Pacuer meun u BbIOOp 1O
MPOU3BOAUTENBHOCTH. OCOOEHHOCTM CYIIKM NacToOoOpasHbBIX MarepuajoB. JIeHTOuHBbIE,
BAJIBLEJICHTOYHbIE U BaJblLOBbIE CYIIMJIKM, KOHCTPYKUMS U 00JacTd MNPUMEHEHUS.
PacnipuinTenbHble CYIIMIKUA: METObI PACIIBUICHUS, TUIIBI U KOHCTPYKLUHU CYLIHIIOK.

3.2. lllnekoBbie peakTopbl. OOOpyHAOBaHUE TpoleccoB B kumsmieMm cioe. KoHcrpykium
PEaKTOpPOB ¢ GUILTPYIOUIUM CIIOEM.

[IIHekoBbIE pPEAaKTOPbl: KOHCTPYKLUMU MEIIAIOK, pacueT [0 IPOU3BOAUTEIBLHOCTH.
[Iponeccer B kumsmem cioe. OIDHOPOIHOE W HEOIHOPOIHOE TMceBAOOXKIKeHHEe. OcoOeHHOCTH
TUAPOJIMHAMUKHA  HEOJHOPOJHOTO  ICEBIOOXKIKEHUS. XapaKTepUCTUKH Ta30BbIX Iy3bIPEH.
®oHTtanupytomuil cioit. [lepememmBanue u MaccooOMeH B KHUMSIEM ciioe. TerooOMeH B clioe.
[Tputeynoc u3 kumnsmero ciosi. KoHCTpyKTUBHBIE OCOOEHHOCTH ammaparoB C KHUIISIIUM CIIOEM.
OOwmuit mopsAOK pacuera ammapaToB KHIsero cios. BuOpupyrommii cnoif. KoncTpykiuun
PEaKTOpOB ¢ GUIBTPYIOUIUM CIIOEM.

3.3. Ilporiecchl moJiydyeHus U nepepaboTKU OKCUIOB U TaJOr€HUI0B B COJIEBBIX pacIiaBax.
KoHcTpyKTHBHBIE 0COOEHHOCTH peakTopoB. [Inamennsie mpoueccel. [Ipouecchl B miazme. JlyroBeie
U BbICOKOYACTOTHbIE IJIa3MaTPOHBL.

[[MaxTHast meub, coneBol xyopaTop. OCOOEHHOCTH peakTopoB. IlmameHHBIE TPOIIECCHI.
l'unponunamuka XxojogHoro u ropsiero ¢akena. OOmas XapaKTepUCTHKA, THIPOJMHAMHKA
XOJIOIHOTO M ropsuiero ¢akena, Temjonepenaya B IUIAMEHHBIX PEaKTopax, KOHCTPYKTUBHbBIE
ocobenHoctu peaktopoB. [Ipoueccel B mia3me. JlyroBble M BBICOKOYACTOTHBIE IIa3MOTPOHBI.
KoMOunupoBaHHsbie CiI0u.

3.4. KoHcTpykumu meuyed Juid METaNIOTEPMUU, CHIMKOTEPMHUHM M KapOOTepMUHU.

lapHucakHbIC TTEYH («XOJOAHBIA TUTENBY). KOHCTPYKIIMH 2JIEKTPOIU3EPOB.

OO6111e 0co0EHHOCTH M Pa3HOBUAHOCTH MIPOLIECCOB MOJIyYeHUS U papUHUPOBAHUS METAIIIOB.
KoHcrpykiuu nedeil s METaJUIOTEPMUU, CHIIMKOTEPMHUM U KapOoTepmuu. ['apHHCaXHBbIE NE4H
(«XOJIOHBIM THUTENbY»). DIEKTPOJIUTUYECKOE BOCCTAHOBIEHUE M KOHCTPYKLIMH 3JIEKTPOIU3EPOB.
XapaKkTepucTuKa 3JIEKTPOJIOB.

3.5. ObGopynoBanue Juis padUHUPOBAHWSA METAIOB. Pa3HOBUAHOCTH amnmapaToB s
IIPOBEJICHUS] XUMUYECKUX TPAHCIIOPTHBIX PEAKIIMI U XUMHUYECKOT0 OCaXACHUS METAJIIOB U3 ra30BOM
(ha3bl.

[leun paduHUPOBOUYHON MIIaBKU. Amnmnapar HOAWTHOTO papUHUPOBAHUS LHUPKOHUS.
Anmnapar 111 XMMHYECKOT'0 OCaKJICHHUSI METAJUIOB U3 ra30Boi (as3bl.

4 O0beM yueOHOM THCIUIITHHBI

8 cemectp
Bup yuebHoii paboTs 3E Axa, 1. Actp. 1.
OO1mmas Tpy10eMKOCTh IUCIUTLIHHBI 5 180 135
KontakTHasi padoTa — ayAMTOPHbIE 3aHSITUSL: 1,78 64 48
Jlexumm 0,89 32 24
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[Ipaktuueckue 3austus (113) 0,89 32 24

CamocTosiTeJibHasi padoTa 2,22 80 60

CamocToSTensHOe N3yUEHUE Pa3ICIOB TUCITUTIINHBI 2,22 80 60

Buja koHTpOJIS:

IK3aMeH 1 36 27

KonTakTHas paboTa — MpOMEKYTOYHAS aTTeCTAIUS 0,4 0,3

[ToaroroBka k dK3aMeHy ! 35,6 26,7
Buja uTOroBOoro KOHTpOJIsI: JK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
«TexHos0rusl KEPpaMHYECKOr0 TOMJIMBA»

1 Heap mucuMniMHbl — GopMHUpOBaHUE Y OOydaroIUXCs KOMIETEHLIUH B 00JaCTH OCHOB
COBPEMEHHOM TEXHOJOTMM M NIPHUMEHEHHUS BBICOKOTEMIIEPATYPHOIO KEPaMHUYECKOro SJIEPHOIO
torumBa (KAT) g simepHOM SHEpreTuku, a TakKe HOBBIX pa3padaThlBaeéMbIX IPOLECCOB
(abpuKkalyy pa3IMYHBIX BUAOB BBICOKOTEMIIEPATYPHOTO SIIEPHOIO TOIJIMBA HA OCHOBE COETUHEHUM
NENALUIUXCS IEMEHTOB (ypaHa, IUTYTOHMSI, TOpUs) 7S pa3JInYHbIX TUIIOB SJIEPHBIX PEAKTOPOB.

2 B pe3yJbraTe H3y4YeHUS JUCHUILIMHBI 00YYAIOUIUICH TOJIKEH:

Ob6aaoams clieayoUUMU KOMIETEHIUSIMH U UHIUKAaTOPAMH UX TOCTUKEHUS:

OIIK-1.8; OIIK-1.17; OIIK-1.18; T1K-1.1

3nams:

— BHUJBl U CBOICTBa SOEPHBIX TOIUIMBHBIX MAaTE€pHajJOB U KEPaMHYECKOIO SAEPHOrO TOILIUBA,
IpeIbsABIsEMbIE K HUM TpeOOBaHUS.

— TEOpPETHYECKUE M TEXHOJOIMYECKHE OCHOBbI (PaOpHKAIMU pPa3IUYHbIX BUIOB KEPaMUYECKOTO
SJIEPHOTO TOIIMBA, YCIOBHS UX pabOThI B peaKTOpe U MOBEJIEHUE MPU 00ITydeHUN

— KpUTEpPHUM OILIEHKH KauyecTBa KEPaMUYECKOrO SAEPHOrO TOIUIMBA U METOJbl €r0 KOHTPOJIS B
IIPOU3BOJICTBE;

— HampaBJeHHUs MCCIEIOBaHUM, TEHIEHLMH M TPOEKThl B O0JACTU pPa3BUTHUSA TEXHOJIOTUU
BBICOKOTEMIIEPATYPHOT'O KEPAMUYECKOI0 AJIEPHOTO TOILJIMBA.

Ymemo:

— paccuuThIBaTh HEOOXOIUMBbIE (PU3UKO-XMMHUECKHUE CBOICTBA MATEPHAJIOB, HCIIOIb3YIOLUIUXCS B
TEXHOJIOTUU BBICOKOTEMIIEPATYPHOTO KEPAMUYECKOTO SIIEPHOTO TOIIINBA;

— TPOBOJAUTH TEXHOJOTMYECKHE PACUETHI 110 OCHOBHBIM omepanusM (padpukaiuu pa3sHbIX BUIOB
KEpaMHU4ECKOT0 SJAEPHOrO TOIUIMBA U OCYIIECTBIIATH BHIOOP pallMOHAIBHBIX TEXHOJIOTHUUYECKUX
CXEM UX IIPOU3BOJICTBA;

— IPOBOJAUTH AHAIM3 TEXHOJOTHYECKUX PELIEHUI MPOU3BOICTBA OCHOBHBIX BUJIOB KEPAMUYECKOTO
SJIEPHOTO TOIIMBA Ui COBEPUICHCTBOBAHUS ITPOLIECCOB TEXHOJOTHUHU €TI0 MPOU3BOACTBA.

Braoemy:

— HaBbIKAMHM TIIOMCKa U HAXOXKJEHUS HAyYHO-TEXHHYECKOM HHQOpMAlMK 10 OCHOBHBIM
pa3paboTkaM B 00J1aCTH XUMUH, PU3MUECKON XUMUU, TEXHOJIOTHUH, HHKEHEPHOTO 00€CTICUeHUS
(abpuKkaluy BBICOKOTEMIIEPATYPHOI'O KEPAMUYECKOTO S/IEPHOTO TOILJINBA;

— HaBBIKAMM aHaJM3a OCHOBHBIX TEXHUYECKUX M TEXHOJOTMYECKUX PEIICHUH MpU ONMUCAHUU
W3BECTHBIX W  pa3pabOTKEe HOBBIX METONOB  (pabpuKamMu  BBICOKOTEMIIEPATYPHOTO
KEepaMHU4€ECKOTO sIIEPHOTO TOIIMBA.

3. Kpartkoe coagep:xaHue IUCHHUILTHHBI
Paspnen 1. Kepamnueckoe TOIVINBO HA OCHOBE JMOKCH/IA YpaHa.
1.1. OcHOBHbIE MOHATHS.
CBoiicTBa KEpaMHUYECKOIO SEPHOTO TOIUIMBA U NPEIbSABISEMble K HEMY TpeOOBaHMUS.
Jensmumecss matepuaisl. SInepHble TOIUIMBHBIE MaTepuaibl. Kepamudeckoe U JUCIEPCHOE SAEPHOE
TOILIUBO.
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1.2. Okcuasbl ypana

DU3NKO-XMMHYECKHE CBOMCTBA OKCHIOB ypaHa. CHHTETHYECKHUE OKCUIBI ypaHa. [IpupoaHbie
OKCcUJbl ypaHa. Jluarpamma COCTOSIHUS CHUCTEMbl ypaH — Kuciopoj. OOuiue MeToibl NOJy4eHHUs
muokcuna ypana. Ilomydenme UO> wu3 pactBopoB HuTparta ypanuia. l[lomyuenune UQO; wu3
rekcapTopusa ypaHa. Kpurepuu OLEHKM KauecTBa MOPOIIKA KEPaMUYECKOIO JUOKCHIA ypaHa.
Ou3NKO-XUMHUYECKHE, MOPPOJIOTUYECKUE U TEXHOJIOTUYECKUE CBOMCTBA MOPOLIKA KEPAMUYECKOTO
UQO:. IIpoMmbllIeHHbIE METOABI OTYYEHHS TMOKCUA YpaHa KepaMHUUECKOr0 KauecTBa.

1.3. Kepamnueckoe TOIJIMBO HA OCHOBE IMOKCH/IA YPaHa.

Teoperndeckre OCHOBBI (paOpuUKalMK KEpaMHUYECKOTO sifepHoro TtoruinBa. Iloarotoska
muxTel npeccriopoinka. IlpeccoBanme. Cymka. Cnexanue. Teopum cnekanus. lllnudosanue.
TpeOoBanus, npeabssiseMsle k Tabnaetkam u3 UO.. B3aumoeiictBue Tommmsa ¢ 06ono4koit (BTO).
I'eomerpus Tabmerok u3 UO,. OcHoBHBIE Tiporiecchl ¢dadbpukanuu tadiaetoxk u3 UO2: moaroroBka
Mpeccrnopomika Juisi TabJIeToK, IpeccoBaHHWe, criekaHue, uuidoBanue TtabneTok. KoHTpoas
npousBojicTBa U kauectBa Tabnerok u3 UO,. [loBenenune xommnaktHoro UO: moj oOmydeHHEM.
N3menenue ctpykTypsl UO2, CBSA3aHHbBIE C TEMIIEPATYPHBIM U paJHallHOHHBIM BO3JICHCTBUEM.

1.4. OcHOBHbIE XapaKTePUCTHKH, IPHEMbI U3TOTOBJICHUS], YCJI0BHUS padoThl B peakrope
U NOBe/IeHUe NP 00JIy4eHMH KepaMiu4eCcKoro si/iepHOro TOIJIMBa.

TennoBbIENAIONINE 3JIEMEHTHl TIeTeporeHHbIX peakTopoB. lloBpexaenus TBOJI npu
skcrutyataruu. TernoBeiaesnstoniue coopku (TBC). Meroas mpou3BoacTBa TBI0B Ha ocHOBE UO»:
XOJIOJIHO€ IIPECCOBaHUE, IINIMKEPHOE JIUThE, yIuToTHeHHE nopoika UO, B 0005104Ke, pOTallMOHHAS
KOBKa, BUOpOyIUIOTHEeHUE. BiausHue oOnydeHust Ha CBOICTBA KepaMHYECKOIO SIIEPHOTO TOIUIMBA.
W3meHeHne CTPYKTypbl M CBOWCTB KEpaMUYECKOTO SIEPHOrO TOIUIMBA MOJA OOJIyYeHHEM H
TEMIIEpaTypHbIM BO3JCHCTBHEM.

Paznen 2. MOKC, kapOouaHoe 1 HUTPU/IHOE TOIJIMBA.

2.1. CmemaHHOe KepamMH4YecKOe TOIJIMBO Ha OCHOBE JHOKCH/IOB ypPaHa M IJIYTOHHA
(MOKC)

Cucrema minyroHuil — kuciaopol. Kpucramnmueckue CTPYKTYpbl OKCHJAOB ILTyTOHHS.
[lonyuyeHue MOPOLIKOB [MOKCHAA IUTYTOHMSI M CMEUIAHHBIX JMOKCHJIOB YypaHa M IUTYTOHHSL.
TpeOGoBanus, mnpeabsasiseMmble k Tabnerkam MOKC-tomnuBa. IloaroroBka mpeccrnopomixa,
IpeccoBaHue, criekanue u numdosanue Tadnerok MOKC-tomnusa. [IpoMbliieHHOE TPOU3BOJICTBO
tabsnerok MOKC-tomnmua. KonTposs 3a nmpousBoAcTBoM U kadectBoM Tabsnerok MOKC-tomuBa.
[ToBenenne MOKC-tomnmBa o 00JIydeHHEM.

2.2. KapOuaHoe Tonjmuso.

CpaBHuTeNbHAs OLEHKAa MNEPCIEKTUBHBIX BHUJIOB TOIIMBA JIi PEAKTOPOB Ha OBICTPBIX
HenTpoHax. Kap6unel ypana. Ilonydenue kapOuaoB ypaHa kKapOOTEpMUYECKUM METOJOM U ra30BOM
kapounuzauuen. M3rotoBineHue cepAeYHUKOB U3 MOHOKapOuaa ypana. KapOuasl IIyTOHHS.
[Tonyuenue MoHOKapOHuaa IIyToHHUs. M3rotoBiieHne CcepIeYHMKOB TBAJIOB U3 MOHOKapOuaa
wiyroHus. CmemanHele KapOounael ypaHa u 1iyroHus. llomydenune mnopomxkos (U,Pu)C u
cepaeunukoB TBI0B 13 (U,Pu)C. TloBenenne kapOUIHOTO TOTUTHBA TIOI 0OTyYEHUEM.

2.3. HutpuaHoe TOIJINBO.

[TpuMeHeHre HUTPUIHOTO TOTUIMBA B PEAaKTOpax Ha OBICTPHIX HeliTpoHax. Hutpumas! ypana.
[Tonyuenue HUTPUAOB ypaHa. M3rotoBieHue cepJeUHHUKOB TBIIOB M3 HUTpHUAA ypaHa. Hutpun
wiyroHus. [lomyyeHue MOHOHMTpPHUAA IUTYTOHHUA. M3roToBiieHHE CEpAECUHUMKOB M3 MOHOHHUTpHUIA
wiyroHus. CMelaHHble HUTPUAbl YpaHa U IUTYTOHUS M METOJbl MOJIy4YEHHUS YpaH-IUTyTOHHEBOTO
HUTpUJIHOTO ToluiMBa. IloBeneHue cMelmaHHOro ypaH-ITYTOHUEBOTO HUTPHUAHOTO TOIUIMBA O]
00JTyueHHueM.

Pasznea 3. /IlucnepcuonHblie, ypaH-raioJJuHUeBOe U CUWJIHIHIHOE TOIIMBA

3.1. 'pany/1MpOBaHHOE TOIJIMBO.

TpeOoBanusi,  npeabsABIsAeMble K  IpaHyJdpoBaHHOMY  TomuuBy.  [lomydenue
IPaHyJIUPOBAHHOTO TOIUIMBA B «30Jb-Ielib» Ipolecce. BHemHee reneodpazoBanue. Buyrpennee
reneoOpazoBanue. TepmooOpaboTka mukpochep. M3rotoBiaeHne TOMIMBa Ha OCHOBE MHKpocdep.
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[IpoMblIlIeHHBIE CXEMBbl H3TOTOBJIEHUS TIPAHYJIHPOBAHHOIO TOIUIMBA Ha OCHOBE MHKpocdep,
MIOJIYYEHHBIX B «30JIb-T€JIb) MPOLIeCcCe.

3.2. IlucnepcoHHOE TOIINBO.

KosmuecTBeHHass OlleHKa paJuallMOHHON CTOMKOCTH JHCIIEPCHOHHOTO TOIUIMBA. MeTo.bl
M3TOTOBJIEHUS TUCIIEPCUOHHOTO BBICOKOTEMIIEPAaTYpPHOTO TOIIMBA. MeTo bl OJTydeHus: MUKpocdep
UO;. MeToibl MOKPHITUS TOTUIMBHBIX YaCTHUI] JUCIEPCUOHHBIX TBAJIOB. HaHeceHne MHOToCIONHBIX
nokpeITuil. [llapoBsie TB3bl. MI3roTOBIEHUE CEPIEYHUKOB TBAJIOB.

3.3. lllapoBble TBIJIBI.

[lapoBble TB3/bI BBICOKOTEMIIEPATYPHBIX Ta30BbIX PEAKTOPOB. MeToAbl H3rOTOBICHUS
MUKPOTBAJIOB U3 TOIJIMBHBIX YacTUL. MI3roTOBJIEHNE CEpJICUHNKOB TB3JIOB. PeakTopHbIe NCTIBITaHUS
MUKPOTBAJIOB U IIAPOBBIX TBIJIOB.

3.4. SInepHoe TOIIMBO C MHEPTHOI MaTpHLeil.

[TonOop MarepuanoB s MHEpTHOM Marpuibl. llomydeHne HCXOIHBIX HOPOIIKOB JUIS
TOIUIMBA C WHEPTHOM MaTpULEl: OCAXKIEHHE IOPOIIKOB, «30Jb-T€JIb» IPOLECC, CMEUINBAaHUE
MOpPOIIKOB. M3roToBieHue TabJIETOK TOIUIMBA C UHEPTHOW Marpuueid. OCoOEHHOCTH CIEKAHUS
pa3IMYHbIX BHUJAOB IMOPOIIKOB MAaTpUll W Jensmuxcs MarepuanoB. lloBenenue wmaTpuubl u
TOIUTMBHBIX TaOJIETOK C MHEPTHOW MaTpULiel 101 00IydEHHEM.

3.5. Ypan-rago/inHueBoe OKCHIHOE TOILIUBO.

TomnuBa ¢ MHTErpajIbHBIM BBHITOPAIOIIMM MOIVIOTHTENEM. JlnarpaMma COCTOSIHUSI CUCTEMBbI
UO2 — Gd0Os. Tlonyuenue ucxomnoit muxtbl mopomkoB UO; — Gd20;. Cnekanue TabneTox
(U,Gd)Os. KonTpoas cocraBa mopomika u TabJeTOK ypaH-TaJ0JIMHUEBOTO ToruinBa. [loBeneHue
ypaH-TaJI0JIMHUEBOT0 TOILIMBA MOJ] 00JIydEeHUEM.

3.6. CnanuuaHoe TOIJINBO.

®azoBas aumarpamMma cuctembl U-Si. Kpucramnudeckue CTpyKTypbl CHIMLHIOB YpaHa.
Cumumua ypana UsSi kak saepHoe TorumBo. [lomydenuwe cunuuunoB ypaHa. Dusmdeckue u
MEXaHUYECKHE CBOMCTBAa CHUIMLMIOB YypaHa. V3roromieHue SAEpHOrO0 TOIUIMBA HA OCHOBE
cunuuoB ypana. [losenenne UsSi ToruuBa noj o6irydyeHueMm.

3.7. IIpoeKThl yCOBEPUICHCTBOBAHUA KEPAMUYECKOI0 S/IePHOI0 TOILIMBA PEaKTOPOB.

Hanpasnenus uccnenoBaHuii N0 yCOBEPUIEHCTBOBAHUIO KEPAMUUYECKOTO SJIEPHOTO TOILJIMBA.
Paseutne TOmNMMBaA A JIETKOBOJOHBIX — peakTopoB. TopueBoe TommmBo. Konnenuuum
ycosepuieHcTBoBaHHOTO MOX-toruiuBa (MIX, CORAIL, APA). Pa3paborka TtorumBa Juist
BbICOKOTEMITepaTypHbIX peakTopoB (HTR). PazpaboTka mpoexToB TomauBa /i ObICTPHIX PEaKTOPOB.
TonyMBHBIE MUILIEHU /17151 BBDKUTAHUSI MUHOPHBIX aKTUHU/IOB.

4 O0beM yueOHOM THCIUIIHHBI

Bupl yueOHOM paboThI  cemectp
3E Axxkan. 4. AcCTpOH. 4.
O01mas TPY10eMKOCTb TMCHHUIITUHBI 5 180 135
KonTakTHasi paboTa — ayIUTOPHbIE 3aHATHS: 2,22 80 60
Jlekiuu 0,89 32 24
JlaGoparopusbie pacots (JIP) 1,33 48 36
CamocTosiTesqibHas padota (CP): 1,78 64 48
Pedepar 0,56 20 15
CamocToSTeTbHOE N3YUEHUE Pa3/ICIOB TUCITUTIIHNHEI 1,22 44 33
Buja koHTpoOJIst
JK3aMeH 1 36 27
KonrtaktHasi paboTa — MpOMEKyTOUHAS aTTECTAIHS 0,4 0,3
[ToaroroBka K SK3aMeHy 1 35,6 26,7
Buja uTOroBOoro KOHTpOJIsI: IK3aMeH

AHHOTANUA padoyeil NPOrpaMmMbl JUCUUILTHHBI
«Paguoxumuyeckas nepepadorka OAT»
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1 Heap aucuMminHbl — GOPMHPOBAHHE KOMIIETEHIIMH B OOJACTH OCHOB TEXHOJOTHUH
nepepabotku otpaboraBuiero siepHoro tomauBa (OST) u oOpamieHus oOpa3yooLUMUCA TpU
nepepaboTke ¢ paauoakTuBHbIMU oTxoAamu (PAO), o3HakoMIIeHHE C COBPEMEHHBIMU BapuaHTaMH
3aKpPBITOTO U OTKPBITOTO AJEPHBIX TOIUIMBHBIX HUKIOB (SATLI).

2 B pe3yJbraTe H3y4YeHUS AUCHUILIMHBI 00YYAIOLIUICH TOJIKEH:

Obaaoams clieayoUUMU KOMIETEHIUSIMH U UHIUKaTOPAMH UX TOCTHKEHUS:

OIIK-1.8; OIIK-1.17; OIIK-1.18; T1K-1.1

3nams:

— poub OST B obecrieyeHnn NOTpeOHOCTENH ATOMHOM SHEPTETUKH B YpaHe U IUTyTOHUU;

— COBPEMEHHBIE BapHaHThI 3aKphITOro n oTkperroro ATLI;

—  MEXIYHapoJHble U HAIMOHAJBHBIE JOJTOCPOYHBIE IPOTPAMMBI, OMNPEIEINAIONINE DPA3BUTHE
TexHojorui no nepepadotke OAT;

— OCHOBHBIE CIIOCOOBI «KMOKPOTO» M «CYXOIro» XpaHeHus U TpaHcnoptupoBku OAT paznuuHbiMU
BUJIAMU TPAHCIIOPTA;

— BoJHO-xuMHUYeckue mporecchl nepepadotku OAT, Bxmouas PUREX-mporecc, HUTpaTHBIH,
KapOOHATHBIN U SKCTPAKIIMOHHBIE METO/IbI;

— HeBojgHbIe MeTonsl mepepadotku  OAT, Brmowas QTOpUIHO-TA30BYI0  TEXHOJIOTHIO,
MUPOXUMHUYECKUE, TUPONIEKTPOXUMUYECKUE U MTUPOMETAIUTYPrUU€CKHE METObI;

— OCHOBHBIE METO/Ibl OOpalleHHs C paJHMOAaKTHBHBIMU OTXOJaMU BCEX BMJIOB M KIJIACCOB,
obpasyromuxcs npu nepepadorke OAT.

Ymemo:

— IPOBOJUTH XUMHUKO-TEXHOJIOTUYECKUE PACUEThl [0 OCHOBHBIM cTajusM mnepepabotku OAT u
obOpamenus ¢ PAO u oOpamenus ¢ PAO, paccuuThiBaTh (PU3MKO-XMMHUYECKHE CBOMCTBA
UCIOJIb3YIOLIUXCSA MaTepHallOB;

—  OCYILUECTBJISATh IMOMCK HaydyHO-TeXHHUYecKoW wuHpopmanuu B obnactu nepepadotku OAT,
obpamenus ¢ PAO u oOecnieueHuss 0€30MaCHOCTH IMpPHU MPOBEIEHUU pabOT ¢ AETAMIMMUCS
MaTepuagaMu ¥ paaMOTOKCUYHBIMU HYKIUJAaMHU MIPOIYKTOB JEJICHHUSL.

Braoemy:

— HaBBIKAMM aHallM3a OCHOBHBIX TE€XHUYECKUX M TEXHOJOTMYECKUX PEIICHUH IMPH ONHUCAHUU
M3BECTHBIX U pa3pad0TKe HOBBIX MeToA0B nepepabotku OAT u obpamenus ¢ PAO.

3. KpaTkoe coaepskaHue JMCUHIITTHHbBI
Beenenue.
3amaun aucuumiuHel  Buaer OST, mnomnexamiero paauioXUMHYECKOH mepepadboTKe.
Pamnoxumuyeckas xapakrepuctuka OSAT. OcoOeHHOCTH 1 OCHOBHBIE TIpotiecchl nepepadotku OAT
ADC. CoBpeMEHHOE COCTOSTHHUE PAIUOXUMHUYECKON TEXHOJOTHUU BBIJCICHHUS M OYHUCTKH ypaHa U
TUTyTOHUS.
Pa3nes 1. Bonno-xumnueckune meroanl nepepadorku OAT

1.1._ Tpancnoptuposka OAT.

[IpaBuna nepeBo3ku OST. Koncrpykuuu KoHTeHHEpoB i TpaHcrnoptupoBku OST.
ABTOMOOWIIBbHBIE, JKeIe3H010pokHbIE U Mopckue nepeBo3ku OAT. [lepeBosku OAT B PO.

1.2. Xpanenue OAT.

O6uue Borpockl xpanenust OST. Bognoe xpanenue OST. KoHeTpyKinn BOIHBIX XpaHUIIMILL
OJIT. Cyxoe xpanenue OST. Cyxoe xpanenue OST B kamepax, KOHTEHHEpaX U KaHUCTpax.

1.3. BckpbiTue 0TpaboTaBUIMX TBAJIOB.

BekpeiTie TBAJIOB € pasjesieHneM Marepualia o0OJOYKM U CepleYHHKA. XUMHUYECKHE,
MUPOXUMHYECKHE U MEXAHUYECKHUE METOJbl CHATHs 000s04eK. BekpbiTHE TBIJ0B 0€3 OTAEICHUS
Marepuaia 000JI0YKH OT MaTepualia CepAeYHUKOB. MeTo 1 pyOKa — BhIleJIauBaHNE.

1.4. PactBopenue OAT.

JlononHUTENbHBIE ONIEPAllMU MOATOTOBKH TB3JIOB K pacTBopeHHIo. Bonokcupanus. Obuue
Bonpocel mepeBoga OST B pactBOp. PacTBOpeHHe TOIUIMBHBIX MaTepuajgoB 0e3 000JI0YeK.
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PacTBopeHre MeTasIM4ecKoro ypaHa, JAMOKCHIA YypaHa, CMELIAHHOTO YpaH-TUIyTOHHEBOTO
OKCHJHOTO TOIUIMBA, KapOuaHoro u HurpuaHoro OST. TpeOGoBanus, npenbsaBiIsemMble K
obopynoBanuto st pactBoperust OST. ObGecrnedenune siaepHOM O€30MACHOCTH B IMPOIECCE
pactBopenus OAT. Y nanenue razoo0pas3ubix npoaykros aenenus (I1/1) mpu pactBopenun OAT.

1.5. DKCTpakIMOHHBIE METOJIbl BbLACJACHUS M OYUCTKU YpaHa, IUIYTOHHUS W HENTYHHS.
PUREX- mpouecc.

O6uree onucanue PUREX- nporiecca. BoccranoBnenue u okuciaeHUE MIIyTOHUS U HEITYHHUSL.
DKCTpakUMOHHBINA appuHaX ypaHa. DKCTpaKIMOHHBIN appuHaK IUTyTOHHUS. VI3BIeUeHne HeNTyHNUS.
Pamnoxumuyeckuii 3aBoa PT-1. Onucanne texnonornueckoir cxembl PUREX-nponecca na PT-1.
[TepepaboTka pagroakTuBHBIX 0TX010B Ha PT-1. CxemMbl oOpanieHus ¢ )KUIKUMH, Ta3000pa3HBIMU U
tBepabiMu PAO Ha [10 “Mask™.

1.6. CoBpeMeHHbIE BOJHO-XUMHUYECKHE Iporiecchl nepepadbotku OAT.

«Yopomennsii  PUREX», COEXTM, THOREX, NUEX, NEXT, REPA, DIAMEX-
SANEX, cemeiictBo UREX+, GANEX, PARC, ARTIST, TALSPEAK, TODGA, «4-group
Partitioning Process», «BOJHO-3KCTPaKLMOHHBIN MPOLIECC C UCIIOIb30BAHUEM JIBYX 3KCTPAareHTOB:
Tb® u TRPO», nepepadotrka OAT B ciiabOKHCIBIX HUTPATHBIX pacTBOpax. BoaHo-xumuueckue
nporeccel niepepabotkun OAT B kapOonatueix cpemax: TIT, COL, LANL, «KAPB3OKCy,
«KAPBO®TOPIKC».

Pa3nen 2. Heoanbie MeToasl nepepadorku OAT.

O6mme Bompockl nepepadbotkun OAT weBogHBIME MeTOmaMU. DTOPHUIHO-TA30BASI TEXHOJIOTHSL.
[TepepaboTka ypanoBoro u ypan-tutyronueBoro OST mno ¢TopumHO-Ta30BOM TEXHOJOTHUHU.
VYceranoBku «AtTrimiay u «@perat.

[MTupoxummuueckass mepepaborka OAT. OcoOEHHOCTH MNHPOXMMHYECKUX  METOJIOB
nepepadotku OAT. [Mupomerammyprudeckas nepepadorka OST.

[Tupoanextpoxumuueckas nepepadotka OMAT. Iluposnekrpoxumuyeckas mnepepadoTka
CMEIIaHHOTO YypaH-TuiyToHueBoro TormmBa B HUMAP. Iluposnexrpoxumudeckas mnepepaboTka
cmemanHoro OST B flnmonun. TexHonornyeckue CXembl MUPOIIEKTPOXUMHUUECKON MepepadoTKu
OST B PO u 3apyOexHbIX cTpaHax. 3aMKHYTbIN TormmuBHBIN ki PBH ¢ nuposnexkrpoxumuyeckoit
nepepadotkoit OAT. Konnenmus ATOK.

Paznen 3. OOpamenue ¢ paguoaKTUBHBIMM OTXOJaMM, OOpa3ylOIIMMHCH NpPH
nepepadorke OAT.

OOmass xapakTepucThka U  Kilaccupukauus paavoakTuBHbIX oTxo010B (PAO),
obpazyromuxcs npu nepepadorke OAT. OcHoBHBIE MeTOABI 0Opamenus ¢ PAO.

ObparieHue ¢ )KUIKUMH BbICOKOAKTUBHBIMU oTX0/1aMu (BAQO). OcTeknoBbIBaHUE KUIKUX
PaZvOaKTUBHBIX OTXOOB.

Ob6pamenue ¢ xuakumu (JKPO) cpenneaktuBHbiMU (CAO) u Hu3koaktuBHbIMH (HAO)
orxonaMu. burymupoBanume u uementupoBanue kuakux CAO u HAO. OOpamenue c
ra3000pa3HBIMH OTXOIAMH.

VY nanenne paaiMoakTUBHBIX OJIaropoIHbIX Ta30B, TpuTHs, CO,, Hoga. CuctemMa ra3004nCcTKH
Ha PaJUOXUMUYECKUX 3aBOJIaX.

Obpamenne ¢  TBepabIMU  panuoakTuBHbIMH  oTxojnamu  (TPO). CoBpemeHHbIe
TeXHOJIOTHYeCKne cxembl oOpamenus ¢ PAO na mpumepe 3aBoma PT-1 u IO «MASK».
TpancMmyTranyss MUHOPHBIX aKTHHOUJIOB.

4 O0beM yueOHOM IHCIUIIHHBI

10 cemectp
Buner yue6HOM paboThI
3E Axxkan. 4. | ACTpOH. 4
OO0uiasi TPy10eMKOCTh TUCHMILIMHBI 110 Y4e0HOMY IJIAHY 5 180 135
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 2,22 80 60
Jlexinm 0,89 32 24
Jlaboparopusie pabots! (JIP) 1,33 48 36
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CamocrositesbHas padora (CP): 1,78 64 48
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETI0B AUCHUIIIMHbI 1,78 64 48
Buabl KoHTpOJIA:
JK3aMeH 1 36 27
KoHnTakTHas paboTa — MpoOMeKyTOYHAsI ATTECTaIHs 1 0,4 0,3
[ToaroroBka K sK3amMeHy 35,6 26,7
Bua nTOoroBoro KOHTpOJIsi: IK3aMeH

AHHOTaNusA padoyeil NPOrpaMmbl AU CHHUIITTHHbI
«JJIeKTUBHbIE JUCHUIIIMHBI 10 Pu3HUYecKoi KyJbType H CIOPT»

1. Heap mucuMnianHbl — GopMupoBaHue (GU3NYECKON KYIbTYphl JIMYHOCTU U CHOCOOHOCTH
HaIPaBJIEHHOTO KCII0JIb30BAHUS Pa3HOOOPa3HbIX CPeACTB (PU3NUECKOM KyJIbTYpPbI U CIOPTa, TypU3Ma
JUI COXpPaHEHMs] M YKPEIUIEHUs 310POBbsl, MCUXO0(U3NUECKON MOJrOTOBKUM M CaMOIIOATOTOBKH K
Oymyiei mpoecCHOHAIBHON NIeATEIbHOCTH, TIOJIyYeHUH HaBBIKA B OJHOM W3 BBIOPAHHBIX BUIOB
CHOpTAa.

2. B pe3yabTaTe u3yyeHUs1 JUCHUILINHBI 00y4AIOLIUIICA J0JI/KEH:

Obnadams CIeNyONUMA KOMIIETCHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:
VYK-7.1; YK-7.2; YK-7.3; YK-7.4
3nams:
- HAyYHO-TPAaKTUYECKUE OCHOBbI (PU3NUYECKON KyJIbTYpPhl U 3J0POBOT0 00pa3a KU3HH;
- BJIMSIHUE O3J0OPOBHUTENBHBIX CUCTEM (U3NYECKOTO0 BOCIHUTAHUS HA YKPEIUIEHHE 3/10POBbS,
MpOoQUIAKTUKY MPO(GECCHOHATIBHBIX 3a00JI€BaHUI U BPEIHBIX IPUBBIUEK;
- c110cOOBI KOHTPOJISL M OLEHKU (PU3MUYECKOTO Pa3BUTHUS U PU3NYECKON MOATOTOBICHHOCTH;
- MpaBWjga M CHOCOOBl IJIAHUPOBAHUS WHIMBUIYaJIbHBIX 3aHATUN pa3IMYHONW LeNeBOU
HaIPaBJIEHHOCTH;
- cnopruHble Tpaguuuu MXTU-PXTY um. JI.U. Menneneena.

Ymemo:

- MOJJEpPXHUBaThb JOJDKHBIA ypOBEHb (U3UYECKON MOATOTOBIEHHOCTH JJisi oOecrnedyeHus
MTOJTHOLIEHHOW COIMAaIbHOM U MPO(ECCHOHATBHOU AESTEIHHOCTH;
- HCII0JIb30BAaTh OCHOBBI (PU3MUECKON KYJIbTYpHI JUIsl OCO3HAHHOTO BBIOOpa 370pOBbhecOeperarnmx
TEXHOJIOTUH C Y4YE€TOM BHEIIHWX W BHYTPEHHHMX YCJIOBUM peaau3auuu MnpodeccruoHalIbHON
NeSITeNIbHOCTH;
- CAMOCTOSTEIbHO 3aHUMAaThCs (PU3MUECKOMN KYJIbTYpPOU U CIIOPTOM;
- OCYIIECTBJISATh CAMOKOHTPOJIb 3@ COCTOSIHUEM CBOET'0 OpraHu3Ma U coOI0AaTh MpaBuiia TUTUEHbl U
TEXHUKHU 0€30I1aCHOCTH;
- BBINOJIHSTH UHIUBUAYAIBHO M0J00paHHBIE KOMIUIEKCHI 10 (PU3MUECKOH KyJIbType U pa3InyHbIM
BHJIaM CIIOPTAa;
- OCYILIECTBJISTh TBOPYECKOE COTPYAHHUYECTBO B KOJUIEKTUBHBIX (popmax 3aHITHUH (QuU3ndecKou
KYJIbTYpOH U CIIOPTOM;
- BBIMIOJIHATh [IPUEMBI 3aLIUTHI 1 CAMOOOOPOHBI, CTPAXOBKH M CAMOCTPAXOBKH.
Braoemy:
- CpeACTBaMM U METOJIaMU YKPEIUIEHHSI 30POBbsI, (PU3HMUECKOI0 CAMOCOBEPIIEHCTBOBAHUS;
- TOJDKHBIM YPOBHEM (PH3UUYECKOM MOrOTOBIEHHOCTH, JJIsl 00€CTICUCHH S TTOJTHOIICHHON COIMAIbHOM
1 Ipo(hecCUOHATILHOM e TeNIbHOCTH;
- TEXHUYECKUMH U TAKTUYECKMMU HaBbIKaMH B OJJHOM U3 BUJIOB CIIOPTa;
- HCII0JIb30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUSI B IPAKTHUECKOH 1€ATEIbHOCTU U MIOBCEHEBHOM
KU3ZHU
3 Kparkoe coaepxxanue TUCUUIIMHBI

Paszoen 1. OcHOBBI MOCTPOEHUS 030POBUTEILHON TPEHUPOBKU. TeopeTHuecKO-MEeTOIUYECKHE
OCHOBBI (P3HUECKOH KyJIbTYphl U criopTa. CoaepKaTelbHbIe OCHOBBI 03/10pPOBUTEIBHON (PU3UUECKON
KyJIbTYypbl U criopTa. OCHOBHBIE HAINPaBJIEHUS: 0310POBUTEIHHO-PEKPEATUBHOE, 03/I0POBUTEIIHHO-
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peadbuIuTallIOHHOE, CHOPTUBHO-PEAOMINTALMOHHOE, TUTUEHUYECKOE. [ToBpiieHue
(YHKIIMOHAJIBHOTO  COCTOSIHMSI OpraHusMa W ¢u3nyeckoil mnoarotosiieHHOCTH. CrocoObl
perjamMeHTaluu Harpy3ku: OU3KyJIbTYpHO-0310POBUTEIbHBIE METOJUKU U cucTeMbl. OCHOBHBIE
da3pl  03M0pPOBUTENBHOM  TpeHUPOBKU. OIIGHKA COCTOSIHHSI 37I0POBbSI W (DU3HUYECKOM
MOATOTOBJICHHOCTH 3aHUMAIOLIUXCA (PU3NYECKON KyabTypoil 1 ciopToM. DyHKIIMOHATIbHBIE TPOOBI
(UCC, A, KEJI u T.1.).

Paszoen 2. ]JluratenbHble BO3MOXKHOCTH YEJIOBEKa — BOCIHUTAaHUE (U3NYECKUX KauecTB.
B®CK ITO. Meronuka opranuzauuud ©u nposeaeHus Bujgo wucnbiTanuii ['TO. Cucrema
B3auUMOJICHCTBUSL B cepe (uznueckod KyabTypbl U cnopra. Bocnuranue ¢uznyueckux KadecTs,
oOyuaronuxcst (OTAeIbHbIE KAYECTBEHHbIE CTOPOHBI IBUTATENIbHBIX BOBMOKHOCTEH UeI0BeKa).

Pazoden 3. Meronuka opraHu3alid U TPOBEACHUS CIOPTUBHBIX COPEBHOBaHUHN U
(U3KYIbTYPHO-MACCOBBIX ~MEPONPUATHHA. XapaKTepUCTHUKAa CIOPTUBHBIX COPEBHOBAHUU U
(GU3KYyIbTYpHO-MACCOBBIX ~ Meponpusatuil. CHOPTUBHBIE COPEBHOBAaHMsS, MPOBOAMMBIE IO
OOLIEeNPUHATHIM IpaBWwiaM. EIuHBIA KajdeHJapHbIH IUIaH (QU3KYJIBTYPHBIX M CHOPTHUBHBIX
MeponpusaTuil). Opranusanusi CIOPTUBHBIX Meponpuatuid. Onumnuiickas xaptus. denepanbHbie
(cmeumanpHBle, HAllMOHAJIbHBIE) 3aKOHBI crnopTe. Kiaccuduxamnus CrOpTUBHBIX COpPEBHOBAHMIMA.
HpascTtBennsie oTHoeHus B criopre. Fair Play («HecTHast urpa») — kak 0CHOBa STUYHOTO [TOBEACHUS
B cnopre. Kogekc cnoptuBHO# »THku. Ilpodumnakruka HapymieHuit cioptuBHOM »THKU. BAJIA.
Konexkc BAIIA. MexnyHapoiHast KOHBEHIIUSI 0 O0phOE C IOMMUHTOM B CIIOPTE.

Paszoen 4. BociurarenbHas padora

Llens BocnuTaTenpHOM pabOThl — CO3JAHUE YCIOBHUI Ui aKTHUBHOW >KU3HENEATEIbHOCTH
oOyyarolmuxcs, UX TPa)xJaHCKOIO CaMOOIpeNeseHNs, NpOo(eCcCUOHAIbHOTO CTAaHOBJIEHUS H
WHIUBUAYAIbHO-IMYHOCTHON  caMopeajau3alMd B CO3UJATENbHOM  JESITeNbHOCTH  JUId
YIOBJIETBOPEHUSI NOTPEOHOCTEN B HPABCTBEHHOM, KYJIbTYPHOM, HHTEIEKTYaJIbHOM, COLUAIIBHOM U
npodecCHOHATBHOM Pa3BUTHUH.

BocnuratenbHas pabora Ha Kadeape (U3MUECKOrO BOCHUTAHUS HampaBieHa Ha
OpraHM3alMI0 BOCHUTHIBAIOLIEH Cpelbl U yIpaBiICHHE pa3HbIMU BHUJAMHU JESITEIbHOCTH
oOyuarouuxcs ¢ LEIbI0 CO3/1aHus YCIOBUN JJISl UX MPHUOOIIEHNS K COLUOKYIbTYPHBIM U JTyXOBHO-
HPaBCTBEHHBIM ILIEHHOCTAM HapoJoB Poccuiickoit @enepanuu, IOJHOLEHHOTO PAa3BUTHA,
CaMOPa3BUTHSI U caMOpeaTH3aliK JJUYHOCTH MPU aKTUBHOM YYaCTUHU CaMHUX 00y4daroluxcsl.

Hanpasnenus u Buapl AesITEIbHOCTH 0Oydaroluxcs B BocnurarenbHoi cucreme OOBO:

1 TlarpumoTHyeckoe — ydacTHe B COPEBHOBaHUX, ocBsIIeHHbIX JHI0 [To6eapl B Benukoii
OteuectBennoit Boiine 1941-1945rr. u lnto 3amutHrka OTedecTna.

2. Ousuveckoe, KyabTYpHO-TBOpYECKOE — (OpPMHUpPOBaHHE Yy OOyYarOIIMXCs OEpexHOTO
OTHOIIEHMSI K KYJbTYpPHOMY HACIE€OUI0 W TPaJULUSIM MHOTOHAIIMOHAJIBHOIO HapoJa
Poccuiickoit ®enepanun:

a. CryneHueckoe MEXIyHapOJHOE COTPYAHHYECTBO —IipoBeneHue CrapTrakuaibl
MHOCTPAHHBIX CTY/IEHTOB;

b. VYuactue B Cnaprakuane PXTY um. /.M. MenzaeneeBa nmo pa3iuyHbIM BUIAM
CIIOpTa;

c. JloOpoBospyecTBO — MOMOILb B TMOJArOTOBKE M IPOBEICHHUS COPEBHOBAHUM
Pa3IMYHOTO YPOBHSL.

4 Qovem yuedHoil OucyunIuHbl

B CemecTtp
Bun yae6noit paboThl aKaJieMm. 1 2 3 4
yacax

OOb11ast TpPyA0EMKOCTh AUCHHUIIIIUHBI IO 328 56 92 90 90
y4eOHOMY TUTaHY
KonrakTHasi paboTa — ayIuTOpPHBIE 192 32 64 64 32
3aHATHSA
[IpaxTuueckue 3anstus (113) 192 32 64 64 32
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CamocrositesbHast padora (CP) 136 24 28 26 58
KonrtakTHas camocrositenbHas paboTa 0,8 0,2 0,2 0,2 0,2
CamMocTosATenpHOE N3YUCHUE Pa3IeIOB 135,2 23,8 27,8 25,8 57,8
JUACIUATIINHBI

Buja nToroBoro KOHTpOJIsi: 3a4eT 3a4eT 3a4eT 3a4eT 3a4er
3a4eT / IK3aMeH

Cemectp
Bun yaeOHO# paboTh B actp. I II 11 v
Jacax

OO611ast TpPyA0EMKOCTh AUCHHUIIIIUHBI TIO 246 42 69 67,5 67,5
y4eOHOMY TUTaHY
KonrakTHasi paboTa — ayIuTOpPHBIE 144 24 48 48 24
3aHATHSA
[IpaxTuueckue 3ansatus (113) 144 24 48 48 24
CamocrositeabHas padora (CP) 102 18 21 19,5 43,5
KonrtakTHas camocrositenbHas paboTa 0,6 0,15 0,15 0,15 0,15

CamMocTosATenpHOE N3YUCHUE Pa3IeIOB 101.,4 17,85 20,85 19,35 43,35
JTUCHUTUINHEI

Bua nToroBoro KOHTpOJIsi: 3a4eT 3a4eT 3a4eT 3a4eT 3a4eT
3a4der / IK3aMeH

5.2. lucuuminHbl 4acTu, GopMHpPyeMoil yYacTHUKaAMHU 00pa30BaTeIbHbIX OTHOIIEHUI
AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
«KBaHTOBasi XUMHS MATEPHAJIOB COBPEMEHHOM IHEPreTHKN»

1 Heap AUCHUIIMHBI — COCTOUT B M3yYEHUN OCHOBHBIX ITOHATUH COBPEMEHHON KBAaHTOBOH
XUMHH M KBAaHTOBO-XMMHYECKHUX METOJOB pacyeTa CTPOCHHUSI U CBOMCTB XMMHYECKHX CHUCTEM; BO
BBEJICHUM CTYJIECHTOB B KPYI' OCHOBHBIX IIPEACTABICHUN O XUMUYECKOM CBSI3U U MEKMOJIEKYIISIPHBIX
B3aUMOJICHMCTBUSAX M O3HAKOMJIEHMH Ha DTOM OCHOBE C OCOOEHHOCTSIMH XHMHYECKOH CBS3U B
XUMHUYECKUX BEIIECTBAX M OOYCIIOBIICHHBIX 3TUM CBOMCTBAMU MaTEpPHAJIOB; B OCBOCHHH PabOTHI C
OCHOBHBIMM KBAaHTOBO-XMMHYECKUMHU KOMIIBIOTEPHBIMU MpPOrpaMMaMH, HMCIHOJIb3YEMBIMH Ha
MPaKTHUKE.

2 B pe3yJsbTrare U3y4eHHs] AMCHUIIMHBI 00YYAKOIIMIACS JOJI7KEeH:

Obnadams CIeyONUMA KOMIIETECHITUSIMA U UHIUKATOPAMU UX JTIOCTHKEHUS:

VK-1.1, YK-1.4, IIK-1,2

Buame:
- OCHOBHBIC TMIOJIOKEHHSI KBAaHTOBOW XHWMHH, COBPEMEHHOW TEOPUUM XUMHYECKOW CBSA3U U
MEXMOJIEKYJISIPHOTO B3aUMOJEHCTBUS M NMPUMEPHI €€ MPUMEHEHUS K KOHKPETHBIM XHUMHUYECKUM
CHCTEMaM,
-  TOPUHUUIBI KOJWYECTBEHHOM XapaKTepU3alUM AaTOMHOM M DJIEKTPOHHOM  CTPYKTYpPBI
MOJIEKYJIIPHBIX CUCTEM;
- OCHOBHBIE B3aMMOCBSI3H MEX]y JICKTPOHHOUN CTPYKTYpOH M (PU3HKO-XUMUUYECKUMH CBOMCTBAMU
BEIIECTB, JIEKAIIUE B OCHOBE YIPABJIEHUS CBOMCTBAMU;
- BO3MOKHOCTH OCHOBHBIX COBPEMEHHBIX KBAHTOBO-XUMHYECKUX PACUETHBIX METOJIOB M 00JIACTH UX
MIPUMEHUMOCTH.

Ymemo:
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- IPUMEHATH KBAaHTOBO-XMMMYECKHE IOAXOJIbl M METOJbl JUIsl pacyeTa, HHTEpHOpeTaluud u
MIpe/ICKa3aHus CTPOCHMSI U CBOICTB MOJIEKYJISIPHBIX CUCTEM.

Braoemy:
- DJEMEHTapHbIMM HaBBIKAMM IPUMEHEHHS] KBAaHTOBO-XMMMUYECKHUX IOJIXOJO0B M METOJOB U
UHTEpIpETallii  Pe3yJabTaTOB MpPH PEIIEHUH MPAKTUYECKHMX TEXHOJIOTMYECKUX 3aJad |
CTaHJIaPTHBIMU KBAaHTOBO-XMMHUYECKMMH KOMITbIOTEPHBIMU ITPOrPAMMaMHU.

3 Kparkoe coaepxxanue TUCUUIIMHBI
Beeoenue. Tlpenmer kBaHTOBOM XUMHH. POJIb KBAaHTOBOYW XMMHH B OIMCAHUU XUMHUYECKUX SIBJICHUN
U IIPOLIECCOB. B3anMOCBA3b KIIACCUYECKOW Y KBAHTOBOM MOJIENIEH MOJIEKYJI.
Pazoen 1. Obwue nonosicenus KBAHmMoBOU Xumuu
1.2.  OcHosHble npubaudiceHus.
OCHOBHbBIE TMOJIOKEHUS KBAHTOBOW MEXaHUKU. BapualMOHHBIA METOJ HAXOXIEHHSI BOJHOBBIX
¢byukuuil. [IpubmmkeHne He3aBUCUMBIX YacTULl. MeToja caMOoCOIjIacOBaHHOIO MOJISL ISl aTOMOB.
[TpubnmkeHne HEeHTPaIbHOTO MOJIsl. ATOMHbBIE OPOUTAIH U UX XapaKTEPUCTUKH.
1.3.  OaHO3IEKTPOHHBIE U MHOTO3JIEKTPOHHBIE BOJHOBBIE (PYHKIIMU U METOJIbl UX pacyera.
AHTUCUMMETPUYHOCTh 3JIEKTPOHHOW BOJHOBOM (QyHkiuu. Cnus-opoburtanu. JlerepMUHAHT
Creiirepa. BBenenue B meroabl Xaptpu-®oka u Teoputo ¢(yHkiuonana miaotHoctu (TOII),
XMUMHUYECKas TPAKTOBKA pe3yJbTaTOB. JIEKTPOHHbIE KOH(UIYpallUM aTOMOB C TOYKH 3PEHHS
KBAaHTOBOUW XUMUH.
Pazoen 2. Memoowvl monekyiapHotl K6aHMOBOU XUMuu
2.1. MonekynspHasi CTpYKTypa, JIEKTPOHHASI KOPPEIISILIUL.
[Tpubmmxenne bopua-OnnenreliMepa, aauaOaTUYECKUM MOTEHIMAN U IMOHSITHE MOJIEKYJISIPHOU
cTpykTypel. Metonpl Xaptpu-®oka u TOIl mns monexynsl. [Ipudbmmxenne MO JIKAO.
DOnekTpoHHas Koppesinus. MeToa KOHPUTrypalluOHHOTO B3aUMOACHCTBHUA. Teopus BO3MYIICHHI.
Pacuer sHeprum nucconuanuy XMMUYECKHUX CBA3EH.
2.2. Hesmnupuyeckue u Moxy>dMINPUIECKAE METOBI.
Wepapxust MmeTo10B KBaHTOBOM xumuu. Heammnupuueckast kBaHToBas xuMus. ba3zucHele QpyHKUMH
JUI HEOMITMPUYECKUX pacdyeToB. ATOMHBIE U MOJIEKYJIsIpHbIe Oa3ucHble HaOopbl. Posib 0a3uCHBIX
¢GbyHKIMM B onrcaHuu cBOMCTB Mouiekyi. [lonyamnupuueckue meronbl. BanenTHoe npubinxeHue.
m-35eKTpoHHOoe mnpubmmkenue. Meton [lappusepa-Ilomna-ITappa. I[Ipoctoit u pacmmpeHHbIH
MeTo1bl XtoKKens. TOYHOCTh KBAaHTOBO-XMMHYECKHUX PacYeTOB CBOMCTB MOJIEKYIL.
Pazoen 3. Xumuueckas c6s3b u MedcMonNeKyisApHble 83AUMOOCUCMBUSL
3.1. Xumuueckas CBsI3b M MEXXMOJICKYJISIPHBIC B3aUMOICHCTBHSIL.

OpOutanbHas KapTUHAa XuUMUYeckod  cBA3M. KOHCTpyKTHMBHas U  J1€CTPYKTUBHAs
uHTepdepeHus opOutaneid. MonekynspHble OpOMTaTM M UX CHUMMETpUIHAS KiacCHU(pHUKaIUS.
Koppensuuonnbsle auarpaMMbl. DJIEKTPOHHbIE KOH(QUTYpallMK JBYXaTOMHBIX MOJIEKYJd. AHamu3
3aceneHHocTel opourtaneil no Mamnukeny. [lonsTue o 3apsigax u nopsiiKax CBsI3eH.

[IpocTpaHCTBEHHOE pacHpe/ieieHUe JJIEKTPOHHON IJIOTHOCTM UM XUMHUYECKas CBS3b.
MexmonekysipHble B3auMoaeicTBus. JledopmanmonHast 3J€KTpOHHAs IIOTHOCTb.
3axnouenue. KBaHTOBAsI XMMUS KaK HHCTPYMEHT IIPOTHO3a B XUMHUHU.

OO611ee KOJITMYECTBO pa3aeioB — 3.
4 O0beM yueOHOM T CHUILTHHBI

O0beM TUCUMIIIIMHBI
Bua yueOHo# padoThl Axax | Actp.
3E
4. 4.

O01mas TpyA0eMKOCTh JUCHMIIJIMHbBI 3 108 81
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHUSA: 0,89 32 24
Jlexinmu 0,445 16 12
ITpaxTuueckue 3anstus (113) 0,445 16 12
Jlaboparopusie paboTs! (JIP) - - -
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CamocrosiTesibHasi pabora 2,11 76 57

KoHTakTHas camocrosiTesnbHas paboTa 211 0,4 0,3

CaMOCTOSTENbHOE N3YUYEHUE PA3/IeTI0B AUCHUIIIIMHbI ’ 73,6 56,7
Buja koHTpoOJISI: 3a4eT ¢ OLEHKOMH

AHHOTanusA padoyeil NPOrpaMMbl JUCHHILIMHBI
«IKOJIOTHS B TEXHOJIOTUH MAaTEePHAJIOB COBPEMEHHOH HePreTHKN»

1 Heab aucuMmuInHbl — GopMUpOBaHUE KOMITJIEKCA 3HAHUH, TTO3BOJISIONINX OLICHUTH PUCKH
OT XO3SUCTBEHHOW MACSITEIIPHOCTH YEJOBEKA W COIMYTCTBYIONIUX €H (PaKTOPOB XUMHUYECKOTO H
(DM3UYECKOTO BO3ACHCTBUA, a TaKKE MPEIIOKHTh HOBBIE MPOILECCH], MO3BOJSIONIUX CHU3UTH
TEXHOTCHHBIA PUCK U yIIEpO OT HETO.

2 B pe3yabTaTe H3y4eHHs TUCHUIIUHBI 00yYAIOLIUTACS 10JIKEH:
Obnadams CIeyONUMA KOMIIETECHITUSIMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:
VK-8.1; VK-8.2; [IK-3.3
3names:
— BHJIBI ()aKTOPOB BPEIHOTO BO3JICHCTBHUS;
—  KJIacCH(HKALNIO, UCTOYHUKH U OOBEKTHI PHCKOB;
— OCOOEHHOCTH PHCKOB XMMHYECKOTO U (U3UYECKOro (B TOM YHCIE PaJUalOHHOIO)
BO3JICHCTBUS Ha Y€JI0BEKa U OKPYXKAIOIIYIO Cpeny;
— OCHOBHBIC KOHIICTIIIUY YIIPABJICHUS PUCKAMHU;
— KOJIMYECTBEHHbIE METO/Ibl aHAJIN3a PUCKA.

— onpenenars BJIK, ; XuMHUYeCKUX COETMHEHU;
— onpenensatb XIIKreop, XMMUUECKUX COCTMHEHNUN;
— PpacCcUMTHIBATh AKTUBHOCTDH PAJMOAKTUBHOTO Mpenapara;
— pacCcUMTHIBATh MHAUBHUIYATbHBIN PUCK HA OCHOBE CTATUCTUYECKUX JAHHBIX.
Braoemy:
— METOJMKON YKpYNMHEHHOW OLEHKU HSKOJIOI0-3KOHOMHYECKOro yiepda OT 3arpsi3HeHus
OKpYXKAIOILIEH Cpebl MPEATPUITHEM.

3 Kparkoe coaepxxanue TUCUMIIIMHBI
Pazoen 1. Toxcukonozusa u XumuuecKuil puck
HcTounuku cymiecTBOBaHMS KM3HM Ha 3emuie.  KpyroBopoTsl BewmeCTB B MPUPOAE
(OroreoXuMHUECKHUEe LUKJIbI).
®daxTopel BpenHOTO Bo3jedcTBUA. Ocoboe MeCcTO XHMHUYECKMX HayK B OINHCAHUU BPEIHOIO
BO3/ICUCTBUS. YUEHHE O BPEJHOM JICHCTBUM BELIECTB.
Toxcukonorus. Hanpasnenus tokcukosnoruu. Bpeanoe Bemecto. DPQpeKxTrl BO3ACHCTBYS BEIIECTB:
KCEHOOMOTHKH, 3aMeHsieMble BellecTBa. TOKCHYHOCTh M omacHocTh. Kiaccudukanus BpeaHbIX
BemectB. LDso, LCso. KpuBast «moza-apdexr». Mexanuszm neiicTBUS BpeIHBIX BemecTB. Dazbl
BO3JICHCTBUS BPEIHBIX BELIECTB.
Toxcuxkomerpus. IloporoBass u OecrnoporoBas koHuenuuu. I['omeocras. OOpaTHast CBSI3b.
TonepaHTHOCTB.
IAK. TIOK .., ITAK v p., IIIKps., BAKps. IIIKs, ITAK,x., BIIK, XIIK, BII.
OMIIUpUYECKHE TMpaBWia OLIGHKM TOKCUYHOCTH coeAuHeHui. OCOOEHHOCTH IOBTOPHOIO
BO3JICHCTBUSL BPEIHBIX BELIECTB: ajnantanus, kymymasiuusa. Cencubunuzauusa. KomOuHupoBaHHOE
NeCTBHE BPEIHBIX BEIIECTB: CyMMAllHsl, CHHEPTH3M, aHTarOHU3M.
XUMHYECKHE  OMAaCHOCTH. XHWMHUYECKHE ONACHOCTH  HOBBIX  TexHoyioruil.  OmacHocTH
HAHOTEXHOJIOTUH. JIeHCTBUS MO CHUKEHUIO XUMHYECKOTO PHUCKA.
Pazoen 2. Honuszupyrouiee uznyuenue u paouauyuoHHulil puck
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Knaccudpukanus wmsnyuenuid. Knaccudukanus nonusupyromux usznydeHuid. Hyximn. M3ortomsl,
n300apel, M30TOHBL. PamnoaktuBHOCTh. CTabuibHblE UM pPaAUOHYKIWIBL.  VICTOUHMKH
paaroHyKiIuI0B. PagnoakTuBHbI pacniaa. Tunel painoakTUBHOTO paciaja. 3aKOH paJuoaKTUBHBIX
cMenieHni (mpaBwio paanoakTUBHBIX cmenieHuit Commu u @Dasiaca). PamnoakTuBHBIE PSJIBL.
[Iponukaromiasi cnocoOHOCTh HOHU3UPYIOIIMX U3TyYEHHUH.

3akoH panuoakTuBHOro pacnana. IlocrosiHnas pacmana. Ilepuon mosmypacnana. Cpennee Bpems
KU3HU. AKTUBHOCTb.

Henenue saep. AnepHeie nenHeie peakuuu. SnepHeiil B3peiB. Kputnueckas macca. [lTopaxaroniue
(dakTopsl sAepHOTO B3pbIBA. SAnepHblil peakTop. [Ipupoausiii saepHblil peaktop B Oki0. ATOMHAs
anekTpoctanmnusi. Iddext BaBunosa — YepeHnkona.

OddexTh neicTBUS WOHU3UPYIONUX H3NydeHuil. [lormoménnas mo3a. DKCMO3UIIMOHHAS J03a.
OKBUBaJ€HTHas J03a. OQQeKkTuBHas dSKBUBalIeHTHas jo3a. KosuiektuBHas »¢¢exkTuBHas
SKBUBAJIEHTHAas o03a. [IpenensHo nomyctumas no3a.

Pazoen 3. Ananusz puckos

YcroitunBoe pasButue U 6e3omacHocTh. OmacHocTh. TakcoHomus omacHocTeil. Kitaccudukanus
puckoB. IIpuponsbiii puck. TexHoreHHbld pucK. PagumanuoHHbIA pHUCK. XUMHUYECKUUA PHCK.
OcCHOBHBIC TIPUHIUIIBI OIICHKM PUCKA BO3JCUCTBUS XUMUYECKUX COCAUHEHUN. XHUMHUYECKUN
KAaHIIEPOTE€HHbIN pUCK. XMMUYECKNA HEKaHIEPOT€HHBIN PUCK.

Knaccudukanus ypoue# pucka. LleneBoit puck. KonmnuecTBenHbie MeTOIbI aHAMH3a pHCKa. JlepeBo
coObIThi. JlepeBO OTKA30B.

WnnuBuayansubii  puck. KomnmexktuBHbli  puck. CoumanbHblii  puck. IloTeHIuanbHbIM
TeppuTopuanbHblii puck. ®onoBeiil puck. Konmnenmus adcontoTHoU Oe3zomacHocTH. KoHrenmus
npuemiieMoro pucka. Kpyrnele TexHorennsie karacTpogsl. OLeHKa, aHaJIU3 U yIIPaBICHUE PUCKOM.

4 O0beM yueOHOI M CIUUTIHHBI.

O0beM IMCUMIINHBI
Buja yueOHo# padoThl Axax. | Acip.
3E
4. 4.
O01mas Tpya10eMKOCTb JUCHMIIJIMHbI 2 72 54
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,9 32 24
Jlexinm 0,45 16 12
[Tpaxtuueckue 3ansarus (113) 0,45 16 12
Jlaboparopusie padboTs! (JIP) - - -
CamocrosiTesibHasi paboTa 1,1 40 30
KonTakTHas camocrositenbHas pabota 0,2 0,15
1,1
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETIO0B AUCHUIIIIMHbI 398 | 29,85
Buja koHTpOJISI: 3a4er

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI

«OCHOBBI ’)KOHOMHKH U YNIPABJIEHHUS MPOU3BOACTBOM B TEXHOJIOTMH MATEPHAJIOB
COBPEMEHHOM YHEePreTUHKN»

1 Hesab TUCHUIIMHBI — TIOJTyYE€HNUE CUCTEMBI 3HAHUM 00 S5KOHOMHYECKHX 3aKOHOMEPHOCTSX
(YHKIIMOHUPOBAHUSI TPOMBIIIICHHOTO TPOU3BOJCTBA B CHUCTEME HAIMOHAIBHOW SKOHOMHMKH,
dbopMuUpOBaHNE HSKOHOMHUYECKOTO MBIIUICHUS W HCIOJb30BAaHUE TIOJYYCHHBIX 3HAHUH B
MIPAKTHUYECKOU J1€ATEIIbHOCTH.

2 B pe3yabTaTe u3y4eHus AUCHUNIHHBI 00YYAIONIUICS 10JIKEH

Obnadams CIeyONMMA KOMIIETSHITUSIMA U UHIUKATOPAMU UX JTIOCTHKCHUS:

VK-3.2;, VK-3.4; VK-3.5; VK-3.7; VK-3.8; VK-10.1; YK-10.2; YK-10.3; IIK-6.1; IIK-6.2; IIK-6.3

Buame:
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- OCHOBBI SKOHOMHUYECKOM KYJIbTYpBhI, B TOM YHCJie (PMHAHCOBOW I'PaMOTHOCTH;
- OCHOBBl POCCHUMCKOW IIPaBOBOM CHCTEMBI M POCCHUHCKOIO 3aKOHOJATEIbCTBA, IIPAaBOBBIE H
HPaBCTBEHHO-3TUYECKHE HOPMBI B cpepe npodeccnoHalIbHOM e TeIbHOCTH;
- MPaBOBbIE HOPMBI, PErYIHPYIOLIME OTHOLIEHUE YEJIOBEKAa K YENIOBEKY, OOIIECTBY, OKpYXarollen
cpene;
- OCHOBHbI€ KaTerOpUU U 3aKOHbI SKOHOMHUKH;
- OCHOBBI YKOHOMMYECKOW NIESTEIbHOCTH MPEANPUSITUS, €r0 CTPYKTYpY M OTPAcieBYIO CIEHUPHUKY;
KJ1acCU(PUKALIUIO IPEANPUATHIH 110 IPAaBOBOMY CTaTyCy;
- COJZEp)KaHUE 3TaloB pa3pabOTKU ONEPAaTUBHBIX IUIAHOB PabOThl MEPBUYHBIX MPOU3BOJICTBEHHBIX
MO IPA3ACIICHUM.

Ymems:
- UCIOJb30BaTh 3HAHUS OCHOB SKOHOMUKH IPU NPUHATUHA OOOCHOBAHHBIX PEIICHUN B Pa3IMYHbIX
001aCTIX IEATCIbHOCTH;
- HCII0JIb30BaTh 3HAHUSI OCHOB 3KOHOMUKH IIPU PEILIEHUU IPOU3BOACTBEHHBIX 33/1a4;
- OCHOBAMM XO3AMCTBEHHOT'O M KOJIOTMYECKOTr0 IPaBa;
- IPOBOJUTH TEXHUKO-3KOHOMUYECKUM aHaIN3 UH)KEHEPHBIX PEIICHUN.

Braoemy:
- HaBbIKAMH BbIOOpA SKOHOMHYECKH 0O0CHOBAHHBIX PEILICHUH B Pa3IMYHBIX 00IaCTAX
KU3HEACITEIBHOCTH;
- METOJaMH pa3pabOTKX IPOU3BOJCTBEHHBIX IPOTrPAMM U IIJIAHOBBIX 33aJIJaHUH /7151 IEPBUYHBIX
IIPOU3BOJICTBEHHBIX I10IPA3ACICHU;
- HaBBbIKAMH BbIOOpA SKOHOMHYECKH 0O0CHOBAHHBIX PELIEHUHN C YIE€TOM UMEIOLINXCS OTpaHUYEHUH.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Paspnen 1. Beegenne. OCHOBBI pbIHOYHOM IKOHOMHUKH

Tewma 1: DOxoHOMUYecKkre NOTPEOHOCTH, Ojara U pecypcbl. DKOHOMUYECKUE CUCTEMBI U UX
cymHoCTh. OOIeCTBEHHOE IMPOU3BOJACTBO M 3KOHOMMYECKHME OTHOIIeHus. [Ipom3BojcTBEeHHBIE
BO3MOXHOCTH OOIIecTBa U dKOHOMHUYECKUW BbIOOp. KpuBas mpou3BOACTBEHHBIX BO3MOKHOCTEH.
3akoH yOBIBAOIIECH MpPENeIbHON MOJIE3HOCTH. THUITBI U MOJCIH SKOHOMHUYECKHX CUCTEM. DJIEMEHT
SKOHOMMYECKOH cucTembl. TpaauuuoHHas skoHoMmHueckas cuctema. CoOCTBEHHOCTb: (OpPMBI U
IIyTU UX peoOpa3oBaHusl.

Tewma 2: PoiHOuHBIA MexaHu3M crpoca U npeioxeHus. CoBepuieHHass U HECOBEpLICHHAs
KOHKypeHUUU. ToBapHbIN (pPbIHOYHBINA) TUII OOLIECTBEHHOTO MPOU3BOJACTBA. CYITHOCTD U YCIOBHS
BO3HUMKHOBEHHMS PbIHKA. BUabl PBIHKOB M UX CTpYyKTypa. @yHKIMM pbIHKA. TOoBap W €ro CBOMCTBA.
Crnpoc u mnpeanoxxeHue Ha pbiHKe. [loHSATHE «AMACTUYHOCTB». OJIACTUYHOCTH CIpoca H
NpeIoKeHus1, ToueyHasi U nyroBas. CoBeplIeHHAs U HECOBEpPIIEHHAs! KOHKYPEHUUU. MOHOMOIMS.
Maxkcumuzanuust npuObIIM MOHOTIONUCTOM. OJIUTONOJIHS.

Tema 3: [ToHsATHE HALTMOHAIBHON YKOHOMMKH, OCHOBHBIE MAaKPO3KOHOMHMUYECKHE ITOKA3aTEIH.
[ToHSATHS COBOKYIIHOTO CIpOCa M COBOKYIHOTO IMpPEAJOKEHUs, (PAKTOphl, BIMSIONIME Ha HX
n3Mmenenust. [lotpebnenus u coepexxeHus. DKOHOMUYECKH Kpyrooboport. [IponsBoacTBo, 0OMeH 1
pacnpenenenue. [lorpebnenue, coOepekeHrne, MHBECTHUITUN TOBAPOB U YCIIYT.

Tema 4: ®unancoBass cucreMa M (UHAHCOBAs MOJUTHKA oOmecTBa. ['ocynapcTBEHHBII
OIODKET M rOCyIapCTBEHHBIN noJr. Hamoru u HasloroBasi cucrema.

Pa3nes 2. JkoHOMHUYeCKHe OCHOBBI YIIPABJIEHHUSI IPOU3BOICTBOM

Tema 5: [lpeanpusarue kKak CyOBEKT PBHIHOYHOTO XO3SMCTBA. DKOHOMHYECKHE 3aKOHBI H
O0COOEHHOCTH UX MPOSIBICHUSI HA IpeAnpusTuu. Poib cnenuanyucra XMMU4eCKOW IPOMBIILITIEHHOCTH.
[Ipennpusitue B cuctemMe pbIHOYHOW SKOHOMMKH. llpennpustue — kak CyOBEKT U OOBEKT
MPEeANPUHUMATENCKON  JEeSATeNIbHOCTH.  3aKOHOJaTelbHass  0a3a  IpellpHUHUMATEIbCKOM
nesTenbHOCTH. HopMaTuBHO-IIpaBOBBIE aKThl, PETIAMEHTUPYIOLIUE NEATEIbHOCTh MPEIPHUITUS.
Opranu3aloOHHO-IIPABOBbIE (POPMBI IPEATPUHUMATENIBCKON JESITEILHOCTH U KPUTEPUH UX BBIOODA.
®opMmbl cOOCTBEHHOCTH. BHELIHSS M BHYTPEHHSISI cpeia PEANPUSTHSI.
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Tewma 6: MatepuanbHo-TexHudeckass ©0aza mnpousBojacTBa. CeIpbeBass U TOIUIMBHO-
sHepreTuueckas 0aza  XUMHUYECKMX MNpou3BoAcTB. [IpousBojacTBEHHass mporpaMma H
MIPOM3BOJICTBEHHAs] MOIIHOCTh npeanpusatus. KauecTBo M KOHKYpEHTOCHOCOOHOCTh MPOIYKIUU.
DKoHOMHYECKOEe 000CHOBaHME BbIOOpa ChIpbs U ToIUIMBa. PecypcocOepexenue. AnbTepHAaTUBHBIE
HCTOYHUK ChIpbs U dHepruu. Opranuzanus CKJIaJackoro Xo3sucTaa.

Tewma 7: MaTepuanbHO-TEXHUYECKHE pecypchl npeanpustusi. OCHOBHbIE IPOU3BOICTBEHHbIE
(GOoHIBI XMMUYECKUX MPEANPUATUI: MOHATHE, Kiaccudukanus u crpykrypa. [lonstue u crpykrypa
OCHOBHBIX cpecTB. OLeHKa OCHOBHBIX CpeICTB. MeTo bl OLIEHKH OCHOBHBIX (oHI0B. [lokazarenu
HCII0JIb30BAHUS OCHOBHBIX MPOU3BOACTBEHHBIX (POHIOB. MI3HOC U aMOpTHU3alMs OCHOBHBIX (DOHJIOB.
Onenka 3¢ (heKTUBHOCTHU UCIIOJIb30BaHUSI OCHOBHBIX IPOU3BOJICTBEHHBIX (OHI0B. Bocipon3BoacTBo
OCHOBHBIX cpeAcTB. OOOPOTHBIE CpeACTBA MPEANPUITHS: IOHSATHE, COCTAB U CTPyKTypa. VicTouHnku
dbopmupoBanusi 0060poTHBIX cpenctB. OOopayrBaeMOCTh OOOPOTHBIX CpPEINCTB. MarepuaabHbIe
3amacel Ha npeanpustuu. OnpeaeneHue noTpedGHOCTH B 000POTHBIX CPEACTBAX.

Tema 8: TpynoBsie pecypcebl npennpustusa. [lepcoHan npeanpuATHs U €ro CTPyKTypa.
OcCHOBBI OpraHu3aluy TpyAa Ha NOpeAnpuaTud. DPPEKTUBHOCTH HCHOJIb30BAHUS INEpPCOHANIA U
pabouyero BpemeHHu. [Ipon3BoauTeIbHOCTH Tpyaa U omiaTta Tpyaa. Opranusanus 3apaOboTHOMN IIATh
Ha npennpustud. CocTaB M CTPYKTypa MPOMBIIUIEHHO-IIPOM3BOJICTBEHHOTO IE€pCOHAala.
[Ipou3BoIMTENBHOCTh TpyJa: MOHATHE, MOKa3aTead W METoJbl M3MepeHus. MHnuBuayanbHass u
oOu1iecTBEHHAs! TPOU3BOIUTENILHOCTD TpyAa. Pe3epBsl v (akTOpPbI MOBBILIEHUS TPOU3BOJUTENBHOCTH
Tpyna. @opmbl, CUCTEMBI M pa3Mep OIUIATHI TPy/1a Ha MPEANPUATUH.

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

Tema 9: Jloxoasl M pacxobl Ha MPOU3BOJCTBO, U PEATU3ALMI0 IPOIYKIUN IPEANPUATHS.
WN3nepxku  MmpoW3BOJCTBA TMPOAYKIMUA  (CEOECTOMMOCTH), MPUOBLIb, PEHTAOETBHOCTH |
neHooOpazoBanue. IloHdaTtue 3arpaTbl Ha NOPOU3BOJACTBO U PEATU3ALMIO  MPOSYKLIHU
(cebectoumocTs). Bunpl n 3Hauenue kinaccudukanuu 3atpar. CTpyKTypa 3aTpaT Ha IPOU3BOJICTBO U
peayin3anuio NpoayKuu. TeXHUKO-9KOHOMUYECKUIM aHaIU3 WHXXEHEPHBIX perieHnil. OcoOeHHOCTH
pacuera 3aTpaT Ha MPOMU3BOJCTBO M peAIM3allUI0 MPOIYKIMH B KOMIUIEKCHBIX IPOHU3BOJICTBAX.
OcCHOBHBIE ITYTH CHM>KEHHUSI 3aTPaT Ha MPOU3BOACTBO Mpoaykuuu. Jloxoasl npeanpustus. [lonstue
NpUOBLIN U 10X01a IPEANPUATHUS, METOIbI UX pacueTa. PeHTabenbHOCTh, €€ BUAbI U METO/Ibl pacyeTa.
[1yTy noBeIlIeHUs: TPUOBLIN U pEHTA0EIbHOCTH Ha MPEANPUATHUSAX.

Tewma 10: LlenooOpa3zoBanue M LeHOBas MOJWTUKA. lleHa Ha TPOAYKLUMIO W IPUHLIMIIBI
neHooOpazoBanus. Buapl neH. CTpykTypa LeHbI, cUCTeMa IeH. B3auMocBsi3u LIEH U HU3JIEpHKEK.
IlenoBas nonutHka. PazpaboTka 11eHOBOI cTpaTeruu.

Tewma 11: ®uHaHCOBO-KPEAUTHBIE OTHOLIEHUS NPEANPUATUN U cHCTEMa HAJIOTOOOI0KEHHS.
[TonsiTue, coctaB u cTpykTypa puHancoB npeanpuarud. [Ipunnunel Hanoroo6noxenus. Hamoru u
IJIaTEKU, YCTAaHOBJIEHHbIE 3aKOHOIaTEIbCTBOM: BUIbI, CTABKH, 0OBEKThI HAJIOT000I0KEHUS U CPOKH
yIUIaThl HAJIoTa B OIO/IKET.

4 O0beM yueOHOM TMCHUILTHHBI

O0bemM TUCUMIIIIMHBI
Bua yueOHo# padoThbl Axax | Actp.
3E
4. 4.
O01mas Tpya10eMKOCTb JUCHHUIJIMHbI 3 108 81
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA: 0,89 32 24
Jlexinm 0,44 16 12
ITpaxTuueckue 3anstus (113) 0,44 16 12
Jlaboparopusie paboTs! (JIP) - - -
CamocrosiTesibHasi paboTa 2,10 76 57
KoHTakTHas camocrosiTesnbHas paboTa 0,4 0,3
2,10
CaMOCTOSATENbHOE N3YUYEHHUE PA3/IeTI0B AUCHUIIIIMHbI 73,6 56,7
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Buja nToroBoro KOHTpoJIs: | 3auer ¢ oneHKOi

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI

«Teopusi BepossTHOCTE U MaTeMaTHYeCKasi CTATUCTHKA B TEXHOJIOTHH MAaTEPHAJIOB
COBPEMEHHOM YHEePreTUHKN»

1. Heap qucHUMIUIMHBI - OPMUPOBAHUE Y CTYJICHTOB CHCTEMbI OCHOBHBIX MOHSTHH, HCIIOIb3yEMbIX
JUISL TIOCTPOCHHSI BAXKHEMIIMX MaTeMaTUYECKUX MOJENEM M MaTeMaTU4eCKMX METOJOB I ONMCaHUs
Pa3JIMYHBIX XUMHKO-TEXHOJOTMYECKUX IIPOLECCOB.

2. B pesysbTaTe n3y4eHHus: AMCHHILIHHBI 00yYAIOIIHIACS T0JKEH:
Obnadamo CASAYIOIUMU KOMIIETCHIIMSIMA M HHAUKATOPAMU UX JOCTHIKCHHUS:
VK-1.1; TIK-1.2; TIK-1.3; TIK-2.2
3HaTh:

—  OCHOBBI TEOPUHU BEPOSITHOCTEH 1 MATEMaTHYECKON CTAaTUCTHKU;

— MaTeMaTHYEeCKHe TEOPUU W METOJbI, JICKAIINE B OCHOBE ITOCTPOCHHUS MaTeMaTHYECKUX
MOJIeJIeH;

—  OCHOBBI IPUMEHEHHUSI MATEMAaTUUYECKIX MOJIEICH 1 METOIOB.
VmeTs:

—  BBIOMpaTh MaTeMAaTHYECKHE METO/IbI, IIPUTOIHBIC IS PEIICHUSI KOHKPETHOM 3a/1a4H;

—  HCTOJIb30BaTh MaTeMaTHYECKHWE MOHSITHS, METOAbl U MOJCIU JI OIMHUCAHUS Pa3TUIHBIX
MPOLECCOB;

—  BBISABJISITH MaTEMaTUUYECKHE 3aKOHOMEPHOCTH, JISKAIINE B OCHOBE KOHKPETHBIX MPOIIECCOB;

—  HCTOJIb30BaTh OCHOBHBIC METObI CTATUCTUYECKONM 0OPAOOTKY TaHHBIX;

—  MPUMEHSTh MaTEMAaTUYECKHE 3HAHUS Ha MEKIUCIUTIIMHAPHOM YPOBHE.
Baagern:

— OCHOBaMHM (PyHIZaMEHTAJIbHBIX MATEMAaTUYECKUX TEOPUH M HABBIKAMH HCIIOJIb30BAHUS
MaTeMaTHYeCKOTO anmnapara,

—  METO0/IaMU CTaTUCTUYECKON 00paboTKN HHPOpMAIUHU.

3. Kpartkoe coiep:xanue Q1 CHHILTHHBI

Paznen 1. Teopusi BeposaiTHOcTel. CnydaiiHble BeJTUYMHBI M MX 3aKOHBI pacnpeaeeHusl.

[Ipeamet Teopun BepositHocTel. CitydaitHbie cOObITHS. [I[pOTHBOTIOIOKHBIE COOBITHSL.
HezaBucumsie coopiTrs. OTHOCHTEIBHAS YacToTa. Kimaccuyeckoe u reoOMeTpruyecKoe onpeiesicHue
BEPOSITHOCTH. DJIEMEHTapHasl TeOpuUsi BeposTHOCTEN. MeTo bl BEIUKCIICHHS BEPOSITHOCTEH.
[IpoctpancTBo ar1eMeHTapHbIX coObITHH. Kitaccuueckoe onpesenenue BepossTHOCTU. Anredpa
COOBITHIA: TEOPEMBI O BEPOSTHOCTU CYyMMBbI COOBITUI, IPOTHUBOIIOIOKHBIX COOBITUH, CyMMa
BEPOSITHOCTEH HECOBMECTHBIX COOBITUM, 00Pa3yIOIIKX MMOJIHYIO IpyMily. AKCHOMaTHYeCKOe
omnpezeneHue BepoaTHOCTU. CTaTUCTHUECKOE OIPEIeIEHUE BEPOSITHOCTH. Y CJIOBHASI BEPOSITHOCTD.
TeopeMbl 0 BEpOSTHOCTU MIPOU3BEIECHNUS 3aBUCUMBIX U HE3aBUCUMBIX cOObITHM. [TonmHas
BepoATHOCTH. [loBTOpHBIE NcbITaHMs. Popmyna bepHyinu. JIokalbHAs M MHTETpaIbHAS TEOPEMBI
Myagpa-Jlamiaca. @opmyna Ilyaccona.

[TonsiTie cnyvaitHOM BenTu4MHBI. J{uCKpeTHbIE U HENTPEPHIBHBIE CITy4aliHbIE BEJIMYUHBI. 3aKOH
pacnpezeneHus ciiydaiHol BeanurnHbl. OyHKIMS pacipeesieHus, ee CBOCTBa, rpaduk.
[1n0THOCTH pacnpeesieHrs HelPepbIBHON CITydaiiHON BEIMYUHBI (TUIOTHOCTH BEPOSTHOCTH).
@opmyiia Uil BEpOSTHOCTH MOIAIaHNsI HENPEPBIBHOM CIIy4allHOW BEJIMYMHBI B JJAHHBIM HHTEPBAJ,
BBIPAKEHHBIN Yepe3 MIIOTHOCTh BEPOSTHOCTH, FTEOMETPUUECKHM cMbIcT popmyiibl. BuHOMHanbHOE
pacnpenenenue, pacupenenenue Ilyaccona, paBHOMEpHOE paclpeesieHne, HOPMalIbHOE
pacrpeneneHne, SKCIOHEHIIMAIBHOE pacipeieIeHuUE.

Paszpnen 2. MaremaTndeckasl CTaTUCTHKA.

[Ipenmer maTemaTnueckoil ctaTucTUkU. OCHOBHBIE 33/Ja4l MaTEMaTUUYECKON CTAaTUCTUKH.

Bri6opounsiit meton. Cratuctuueckoe onucanue. Beibopku. ['ucTorpamma u moJiMroH 4acror.
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Cratuctuueckas (amnupuyeckas) GyHKIMs pacupeneneHus. BoloopouHble XapaKTepUCTHKU U UX
pacnpenenenusi. CoctostenbHbie, 3PPEKTUBHBIE CMELICHHbIE U HECMEIIEHHBIE OLICHKU
napameTpoB. CTaTUCTUYECKOE CPEIHEE, CTATUCTUYECKAsl TUCIIEPCUs U CTATUCTHUECKOE CpeHEe
KBaJ[PaTUYHOE KaK TOUCYHBIE OIICHKH HEM3BECTHBIX: MATEMATHUECKOTO OKUJAHHUS, IUCTICPCUH,
CpEeIHEero KBaJpaTUYHOTO OTKIOHEHUS. J[oBepUTEIbHbIC HHTEPBAJIBI M HHTEPBAJIbHBIC OIICHKH.
JloBepuTenbHbIE OLIEHKU HEU3BECTHOM BEPOSATHOCTH O OOJIBIIUM BhIOOpKaM. JloBepurenbHas
OILICHKA MaTeMaTUYEeCKOTO 0>KHMJIaHUS IIPU HEU3BECTHOM nucnepcuu. JloBepuTenbHas OlleHKa
CPEIHEro KBaJpaTUYHOrO OTKJIOHEHUs. TouHble BEIOOpOUHbIE paciipenenenus: CThroeHTa (t-
pacnpenenenue), ®umepa-Crenexopa (F-pacnpenenenne), ITupcona (y>-pacnpeneneHue).
[TpoBepka cTaTHCTUYECKUX THITOTe3. MaTeMaTHIeCKrue METObI POBEPKH CTATHCTUYECKUX
TUNOTE3. DIEMEHTbl TEOPUH KOPPEISALIUH.

4. O0beM yueOHOM TUCIUIUINHBI

Cemectp Cemectp
Bup yuebHoii paboTh 3 3

3E Axag. u. 3E AcTp. 4.
O0masi TPy10eMKOCTb TMCHHUIIHHBI 3 108 3 81
KonTakTHasi paboTa — ayUTOPHBIE 3aHATHS: 1,33 48 1,33 36
Jlexuywu 0,44 16 0,44 12
[Tpaktnaeckue 3ausatus (113) 0,89 32 0,89 24
CamocTosiTeibHAsA padoTa 1,67 60 1,67 45
KonTakTHas camocTosiTenbHas paboTa 0,2 0,15

1,67 ’ 1,67 2
CamocToSTeTbHOE N3YUEHUE Pa3/ICIOB TUCITUTIINHEI 59,8 44 85
Buja uTOroBOoro KOHTPOJIsI: 3auer

AHHOTaNUA padoyeil NPOrpaMMbl AUCUUIIMHbBI

«JlabopaTopHbIe padOThI 10 OPraHUYECKOH XUMUM»

1 Heap AMCHUNIMHBI — IPUOOpPETEHNE CTYJACHTAMU OCHOBHBIX 3HAHWW M HABBIKOB IS
OCYIIIECTBJICHUSI CUHTE3a OPraHUYECKUX BEIICCTB.
2 B pe3yabTaTe u3y4eHus JUCHUNIHHBI 00YUYAIOMIUICA 10JIKEH::
Obnadams CIETYIOIMMUMU KOMIIETCHIIMSIMU M UHIWKatopamMu ux noctmkenus: YK-1.1; VK-
1.5; [IK-2.1, T1K-2.2; [1K-2.3.
3namo:
—TEXHUKY 0€30MaCHOCTHU B JJA0OPATOPUH OPraHUYECKON XUMHUU;
—MPUHIMIBI 0€30MTaCHOTO 00paIeHUs ¢ OPraHUYECKUMH COCTUHECHUSIMH;
—METO/IbI ¥ BUJIBI XpOMaTOTpaduu AJisi ONPeIeTICHUsT COCTAaBa PEAKIIMOHHON CMECH;
—TEOPETUYECKUE OCHOBHI CIIOCOOOB BBIICIEHUS, OYUCTKA M UACHTU(DUKAIIUN OPraHUYECKUX
BEIIIECTB;
—9JKCIEPUMEHTAIBHBIE METOJbI TMPOBEACHUS OPraHUYECKUX PEAKIMi, MPOTEKAOIINX II0
Pa3IMYHBIM MEXaHU3MaM;
—OCHOBHBIC OOIIME METOAUKH B3aMMHOW TpaHCOpMAIMA KJIACCOB OPraHMYECKHX
COEIMHEHU.
Ymems:
—NPUMEHATh TEOPETUUYECKWE 3HAHMSI W OKCIEPUMEHTAJIbHBIE METOJABl HCCIICIOBAHMS
OpraHUYECKON XMMHUU IIPH PEIIeHUU TPOPECCHOHATBHBIX 3a/a4;
—chopMmynupoBaTh MTpoOseMy ¥ OOOCHOBaThH BBHIOOpP MPHUOOPOB M IKCIEPUMEHTATHHBIX
METOJIOB MCCJICIOBAHUS, IOCTABUTD LIETH U 33J1a4l M HAMETUTH ITyTU UX JOCTHKCHHUS;
—CHHTE3UPOBATh COCAMHEHUS TI0 MPEI0KEHHON METOUKE;
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—IPOBECTH BBIJICJICHUE M OYUCTKY CUHTE3MPOBAHHBIX BELIECTB HAa OCHOBE TEOPETUYECKUX
3HAaHUH 110 OPraHMYECKON XUMUH;

—BBIOMPATH PAIMOHAIBHBIN CITOCOO BBIICICHUSI K OYUCTKH OPTaHHYECKOTO COCTMHEHUS;

—IpPEACTaBIATh JIaHHBIE JIA0OPATOPHOIO MCCIEA0BAaHUS B BUJIE T'PAaMOTHO O(GOPMIIEHHBIX
METO/IHK;

—IPOBOJIUTh AHAJHM3 M KPUTHYECKH OIICHWBATH TOJYYEHHBIEC DKCIIEPHUMEHTAILHBIC TaHHBIC,
000011aTh U J1e1aTh 000CHOBaHHbBIE BBIBOJIbI HA Oa3e MPOBEAEHHBIX ONBITOB;

—BBIOPATh CII0COO MIEHTU(UKALIUYA OPTraHUUECKOTO COETUHEHUSI.

Braoemy:

—KOMIUIEKCOM COBPEMEHHBIX JKCIEPUMEHTAIBHBIX METOJOB OPraHUYeCKOW XUMHH IS
pelIeHNs] KOHKPETHBIX MCCIIE0BATEIbCKUX 3a/1aY;

—9KCIEPUMEHTAIHHBIMU METOIAMH ITPOBEJICHUST OPTaHUYECKUX CHHTE30B.

—OCHOBHBIMH METO/IaMH HJICHTH(PHUKAIINN OPTaHHYECKUX COCIMHEHUHN

—TIpreMaMu 00pabOTKH ¥ BBIJICIICHUSI CHHTE3UPOBAHHBIX BEUIECTB;

3HAaHUSIMU OCHOBHBIX 3aKOHOB OPraHMYECKOW XUMHUH ISl COACPKaTeIbHOW MHTEPIIPETAIlnN
MOJTyYEHHBIX SKCIIEPUMEHTAIBHBIX PE3yIbTaTOB.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Pa3zoen 1. «Ilpasuna u memoowr pabomul 6 1a60pamopuu OPeaHUYeCKOU XUMUUY

1.1 [IpaBuna 6e3omacHoi pabOTHI B TaOOPATOPUU OPraHUYECKON XUMHUHI

beszomnacHble npuemsl 1 paBuiia paboThl B JIaDOPATOPUHN OPraHUYECKON XUMHUH.

1.2 MeTo1b1 paboThI B 1a00pAaTOPUN OPraHUYECKON XUMHUU

OO6mme Metoasl paboThl B 1abopaTopuu opranndeckoit xumun. HarpeBanue. OxiaxaeHue.
[IepememuBanmue.

1.3 Jlaboparopnas nocyna, o0opymnoBaHue U mpuOOPsHI

[locyna, naubonee wacto mnpumensiemass B Jsabopatopuu. IlpuGopel [1s ompeneneHus
TeMmeparypsl miaBiaeHus. Becol. Tepmomerp. Potophsriil ucnapurens. Pedpakromerp.

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

1.1 Xpomarorpadus

WNnentudukanus opraHMuecKux BELIECTB MOCPEACTBOM PA3JIMYHBIX BHJIOB XpOMaTorpapuu
(TCX, xpomartorpadust Ha Oymare, nonoooMenHasi xpomartorpadusi, BOXX). Ilpumenenne TCX
JUI UACHTU(QUKAUU OPraHUYECKUX COEAUHEHUN. AICOPOEHTBI U AIIIOEHTHI, ucnolib3yemble B TCX.
Br16op amoenTa. O6napyxenne BemectB. O0Hapykenne BemecTB. Koapduinment yaepxruBaHusl.
Koaddumment pacnpenenenus. Padora ¢ kanumispamu.

1.2 Meto1bl OUMCTKH XUAKUX BemecTB. [leperonka

DKcTpakuus, 1Jis U3BJIeYeHUs (BbIAEICHHS) OPraHN4YeCKOrO BEIECTBA U3 BOJIbL. DKCTPAKIIUS
C MOMOUIBIO JEJIIUTEIBHON BOPOHKH. BhICymmBaHue 3KCTpakToB ocymurteneM. lleperonka. Bubl
neperoHku ((paknuMoOHHA, BaKyyMHas, IEpEroHKa C MapoM, NpU aTMOC(HEPHOM JaBJICHUN).
BreicymuBanue xuakocteil. Ocymurenu. OnpeneneHue TeMnepaTypbl KUIEHUS U KOdpUIueHTa
npenomwiieHus. @pakiuoHHas mneperonka. Pabora ¢ QuubTpoBanbHOW Oymaroil. OTronka
pacTBOpPHUTEISL.

1.3 Meroas! 0UMCTKH TBEPABIX BemecTs. [lepekpucrammsanus

MeTto1pl OYMCTKM TBEPJBIX BellecTB. Bo3ronka (cyomumarus). TemmnepaTypa BO3TOHKU U
TeMIlepaTypa IJIaBJiIeHMs], BO3roHstouerocs Bemecrsa. [lpubop s Bosronku. Ilepeocaxnenue.
[lepexpucrammsanus. Otansl nepekpuctaumsanuu. [logdbop pactBoputens. HacwimeHHbBIN
pactBop. ['opsiuee punbTpoBanue, BakyymHas punbrpanus. OnpeneneHue TeMuepaTyphl MI1aBJICHUS.
Temneparypa miaBjieHUs CMEIIaHHON TPOOBbI.

Pazoen 3. «Cunme3s opeanuueckux coeOunenuii»
3.1 CunTesbt
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[enu u 3a1a4m 3KCIIEpUMEHTa B OPraHMYECKOM CHHTE3€. TeopeTnyeckre OCHOBBI ITpoLiecca.
Br16op ycnoBuii peakuuu. Pacder cunreza. O0mue npaBuia NOJArOTOBKUA U MPOBEACHUS CUHTE3A.
Texnuka 6e3onacnoctu. [Ipubop g nposenenus cunresa. [lposenenue oneita. KonTposs 3a xonom
peakuuu. Beinenenue, ouncTtka W aHaiu3 MpoAaykra. CHHTE3bl BEUIECTB Pa3IUYHBIX KIIACCOB
OpraHuyeckux coeuHeHuil. [IpoBeneHne 3KkcepuMeHTaNIbHBIX METOJIOB UCCIIEI0BAHUS PEAKIIHIL.

[IpoBenenue peakuuii, TPOTEKAOMMX 10 MEXaHU3MAaM:

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

- HyKJICO(QHIIBHOTO IPUCOETUHEHUS — CHHTE3 CJIOKHBIX 3()UPOB KapOOHOBBIX KUCIIOT, aMUJIOB
KapOOHOBBIX KUCJIOT, a30TCOAEPKAIIUX ATIbJETUIOB U KETOHOB;

- DJIEKTPOQWIBHOTO 3aMEIlEeHUss B apoOMaTUYECKOM psALy — pEeakUUd HUTPOBAHMUS,
OpoMUpOBaHus, CyJIb(PUPOBAHUS;

- peakuui TMa30TUPOBAHUS U a30COUETaAHUS;

- peakuwii OKWCIeHUs (CUHTE3 areroHa, 1,4-0€H30XMHOHA, OCH30WHOW KHCIIOTHI) U
BOCCTaHOBJICHUSI.

4 O0beM yueOHOI M CHUITUHBI.

O0beM TUCUMIIIIMHBI
Bua yueOHo# padoThbl Axax | Actp.
3E
4. 4.
O01mas TpyA0eMKOCTb JUCUMIJIMHbBI 3 108 81
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA: 0,89 32 24
Jlexnnn - - -
[TpakTnueckue 3anstus (113) - -
Jlaboparopusie padboTs! (JIP) 0,89 32 24
CamocrosiTesibHasi paboTa 2,11 76 57
KonraktHas camocrositenbHas padboTa 0.2 015
(AmmK uz VII ons 3au / 3au4 c oy.) 211 ’ ’
CamMocTosATenbHOE N3YUYCHUE Pa3/IeNIOB TUCIUTLIINHBI (u1u Opyeue ’
. 75,8 | 56,85
BUObL CAMOCMOAMENLHOU pabomwl)
Buja nToroBoro KOHTpoJIs: 3auér

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
«IIpoekTHpOBaHHE MPOLECCOB U ANNMAPATOB XMMUYECKO TEXHOJIOTUH»

1. Heap AMCHMIJIMHBI - BMECTE C KypcamMH OOLIeH XUMUYECKON TEXHOJIOTUH, XUMHUYECKUX
IIPOLIECCOB U PEAKTOPOB U JIp. CBA3aTh OOLICHAYYHYIO M OOLIEUH)KEHEPHYIO TIOJATOTOBKY XHUMHUKOB-
TEXHOJIOTOB Ha OCHOBE M3Y4YE€HMSI OCHOB THPABINYECKHUX, TEIIOBBIX 1 MaCCOOOMEHHBIX ITPOLIECCOB
XUMHYECKOM TEXHOJIOTMM, 4YTO HEOOXOJUMO IMpH MOJArOTOBKE CHEIHAIUCTOB [0 JaHHOMY
HAaIllpaBJICHUIO  JUIsI  HAy4YHO-MCCIIEOBATEIBCKOW UM IPOU3BOACTBEHHO-TEXHOJIOIMYECKOMN
NESATENBHOCTH.

2. B pe3yabTaTe u3yyeHUus1 JUCHUILINHBI 00y4YaIOLIUIICHA J0JI/KEH:

Ob6naaath ciaenyIUMI KOMIETEHIUAMU U UHAUKATOPaMH UX TOCTHKEHUS:

VYK-2.3; VK-2.7; YK-2.10; T1K-5.3.

3nams:

- METObl pacyeTa TeIIo- ¥ MacCOOOMEHHBIX alapaToB;

- OCHOBHBIE IPUHIMIIBI OPTAHU3ALUN IIPOLIECCOB XUMUYECKON TEXHOJIOTHH;

- TUITOBBIE MTPOLIECCHI XUMUYECKON TEXHOJIOTHH, COOTBETCTBYIOLIME alllapaThl U METOIbI HX PAacyeTa;
- METO/IbI COCTABJICHHS TEXHOJIOTHYECKUX CXEM C HAHECEHHEM BCEX allaparosB.

Ymemns:
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- COCTaBJISITh MaTE€PHUAIIbHBIE U TEIJIOBbIE OaJIaHCHI JUIsl CUCTEM T'a3-KUKOCTb;

- paccuMThHIBaTh MapaMeTpbl TEIJIO- 1 MACCOOOMEHHOTO 000PYA0BAHUS U HACOCOB;

- oAOUpaTh CTaHAAPTHOE 000PYAOBAHUE, UCTIOJIB3YEMOE B XMMHUUECKON IIPOMBIILIIIEHHOCTH.
Bnaoemp

- METOJIOJIOTHEN pacueTa OCHOBHBIX [TapaMeTPOB THPOMEXAaHUYECKU X, TEINIOBBIX U MACCOOOMEHHBIX
IIPOLIECCOB;

- OCHOBaMHM MPaBUIBHOIO M0/100pa TEIJI0O U MacCOOOMEHHOT0 000PyI0BaHNUS;

- METOJIaMU COCTaBJIEHHUS TEXHOJIOTUYECKUX CXEM U TIpa@uueckoro H300pa’keHHs OCHOBHOTO
000pyI0BaHUS.

3. Kpartkoe cogep:xaHue TUCUMILIHHbI.

Beenenne. OU3MKO-XMMHUYECKUE OCHOBBI M OCOOEHHOCTH YCJIOBHIl NpOBEIEHUs Mpoliecca
pasfesieHuss KUJKUX FOMOTEHHBIX cMmecei pekTuukanuei. OnucaHue NPUHLUIUAIBHON CXEMBbI
PEKTU(UKALIMOHHON YCTaHOBKM HEINpephIBHOrO JeicTBus. CpaBHEHHE W 00JacTH HpPUMEHEHUs
HAcaJ04YHbIX U TapeiabdaTbiX KOJIOHH. [locTpoeHne paBHOBECHON JMHUM HAa OCHOBE IOJIYYEHHBIX
MHUBUAYAIbHBIX 3a/laHU.

Paspnen 1. Pacuér pekTuuKaMOHHON KOJIOHHBI.

1.1. Pacuyér Haca104HO# peKTH(PUKAMOHHOM KOJOHHBI HENPEPbIBHOIO AeiicTBUA (1715
TpeX pa3MepoB HACAKH).

MarepuanbHbiii 0alaHC KOJIOHHBI. Pacuér MUHUMaIbHOTO W padouero (prierMoBOTO YHUCIA.
[TocTpoenue padouux auHui. Pacuér ckopoctu mapoB u quameTpa KoJIoHHbI. OnpeaeseHre BbICOThI
HAcaJKu Mo MoAU(UIMPOBAHHOMY ypaBHEHHUIO Maccoonepenauu. OmnpeaeneHue oOLIEro yucia u
BBICOTHI €IMHUI] IepeHoca. Pacy€r ruipaBInueckoro ConpoTUBIICHUS HACAIKH.

1.2. Pacuyér Tapenb4yaToil peKTHPUKALMOHHON KOJOHHbI HENIPEPBIBHOIO ACHCTBH.

[IpeaBapuTenbHbIiA BBIOOD Tapesok. MaTepuanbHbI O0agaHC KOJOHHBL. PacuéT MUHHMMAaIBbHOTO
u paboyero ¢uermoBoro uucia. Pacuer ckopoctu mapoB U Auamerpa KosioHHBL. [locTpoenue
pabounx nauHUA. OnpeneneHne BbICOTHI CBETIIOTO CIIOS KUJIKOCTH Ha TapesKe U MapocoJep>KaHus
O6apOoTakHoro ciosi. Pacuér koapduimenToB Maccoonepenaun, 00IMIEro Yncia eIUuHMI] IepeHoca,
saddextuBHOCTH IO MApdpH. Pacuér BeicoThl K0osIoHHBEI Ha 0cHOBE KI1JI mo Mapdpu ¢ moctpoenuem
KMHETHYeCKOM MHUU. Pacy€r rupaBnuyeckoro COnpoOTUBICHUS KOJIOHHBI.

1.3. CpaBHeHMe JaHHBIX pacyeTa HACAJ0YHON M Tapejb4yaToil KoJI0HH. ConocraBjieHune
JAHHBIX, MOJY4YEHHBIX N0 NPOrpaMMaM KOMIBIOTEPHbBIX M PYYHBIX pacuéToB. Bnioop
KOJIOHHBI.

Paznea 2. Pacuér u BbI0OOP Tensi000MeHHUKOB.

Pacuér u BBIOOp TEMIOOOMEHHMKOB IO OOIIEH cXeMe: -pacueT TEIJIOBOW Harpys3ku; -
ONpeJeNieHue TEIUIOBOIO pEXUMa U CpPeaHEeM JBUKYIIeH cuibl; - NpUONMKEHHAs OLEHKa
K03 (ULMEHTOB TEIIO0TAAauH, KO3 PUIIEeHTa Terionepeaayu, noBepxHocTu Fop; - BbIOOp THIA U
HOPMaJIM30BaHHOTO BapHaHTa KOHCTPYKIIMU; -OIIPEIeICHHE TapaMeTpOB KOHCTPYKIIMU (Hampumep,
JUTSI KOKYXOTPYOHOTO TEINIOOOMEHHHMKA: YUCIa TPYO M 4YMcia XOJ0B, AMAMETpa TPYyO, auamerpa
KOXYyXa, MMOBEPXHOCTH TEIUIOOOMEHHUKA Fuopw U 1p.); - COMOCTaBICHHE OPUEHTUPOBOUHOUN Fop 1
Fropu; - COMOCTaBIEHNE AJAHHBIX, TOJIYYEHHBIX 10 IPOrpaMMaM KOMITbIOTEPHBIX U PYUHBIX pacyeToB;
-TUJIPABIIMYECKUH PACUET; - BEIOOP ONTUMAJILHOTO BapUaHTa TEINIO0OMEHHHKA.

2.1. Pacuér K0)XyXxOoTpyOuaToro UCIIapUTEII.

2.2. Pacuér xoHAeHcaTopa (KOKyXOoTpyOUyaToro WiM MjaacTUHYATOro).

2.3. Pacuér nomorpeBatens (KOXKyXOTpyO4aTOro WIH IIACTUHYATOTO).

2.4. Pacu€r XOJOAMJIBHUKOB IUCTHIUIATA U KyOOBOro ocTaTka (KOXKyXOTpyOuaThIX WM
IJIACTUHYATBIX).

Pazgea 3. I'uapoanHaMmu4yeckue pacyéThl.

3.1 Pacuér rupaBianuecKkoro ConpoTUBIIeHUsI TpyOOIIPOBOIOB

3.2. Pacuér onTuMaibHbIX 1MaMETPOB TPyOOIIPOBOJIOB

3.3. Pacuér u nogdop HacocoB

Pasnen 4. I'padpuueckoe opopmiienue.
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Texnomornueckass cxema. PekTHUKaMOHHAsS KOJIOHHA ONPEACIEHHOTO THIA C
M300pakKeHUEM JeTaJIed KOHTAKTHBIX YJIEMEHTOB, PACCYMTAHHBIX B pazfene 1.
4. O0beM yueOHOM TUCUMILIUHBI.

O0beM TUCUMIIIIMHBI
Bua yueOHo# padoThl Axan | Acip.
3E
4. 4.
O01mas TpyA10eMKOCTh JUCUMIJIMHbI 2 72 54
KonTrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 0,44 16 12
[TpakTnueckue 3anstus (113) 0,44 16 12
CamocrosiTesibHast padoTa 1,56 56 42
KonrakTHas camocrositenbHas paboTa 0.4 0,3
1,56
CaMOCTOATETbHOE U3YUYCHUE PA3/ICTIOB JUCITUTIIIHBI 55,6 41,7
Bujx uToroBoro KOHTpoOJIA: KypcoBoii npoekt

AHHOTANUA padoyeil NPOrpaMmMbl JUCUUILTHHBI
«XHMMHUA PeAKUX U PACCESIHHBIX 3JIEMEHTOB)

1 Heap nucuMmInHbl — GopMUpPOBaHUE 3HAHHM, HEOOXOTUMBIX JIJIsl BOCIIPUSTHS CJIOKHBIX,
3a4aCTyl0 YHUKAJIbHBIX, MPOLECCOB U CXEM, MPUMEHAEMBIX B TEXHOJOTUHM PEAKUX BJIEMEHTOB,
OCMBICIIEHHOTO TI0JIX0/1a K X COBEPIICHCTBOBAHUIO, a TAK)KE€ K 000CHOBAHUIO BEIOOPA COBPEMEHHBIX
XUMHUYECKUX U (U3UKO-XUMHUYECKHX METOJIOB AaHAIIMTUYECKOTO KOHTPOJIS B MPOU3BOJICTBE PEIKUX
METaJIOB U UX COCANMHCHHUM.

2 B pe3yibTraTe U3y4YeHHUs AMCUUIIMHBI 00YYAKOIMIACS HOJI2KeH:

Obnadams CIENYIOINIMMA KOMIIETCHIIMSMA U HHAUKATOPAMH UX JOCTHKEHUS:

IICK-1.1.1; IICK-1.1.2; IICK-1.1.3; IICK 1.2.1; IIK-1.1; IIK-1.2; IT1K-1.3; IIK-2.1; IIK-4.2; TIK-4.3

Buame:

— XMMHWYECKHE OCHOBBHI M CHENU(PHKY OCHOBHBIX IPOIIECCOB TEXHOJIOTHU PEAKUX M PACCETHHBIX
3JICMCHTOB;

— TpeOOBaHMS K YHCTOTE OCHOBHBIX (DYHKIMOHAIBHBIX MaTtepuaioB AT u mMeToapl OUUCTKH OT
3JIEMEHTOB-AaHAJIOTOB U APYIUX MPUMECHBIX JIIEMEHTOB;

—  METOJbl KOHBEPCHU COCIMHEHUHN PEIKUX JIEMEHTOB U CBOMCTBA OCHOBHBIX MPOMEKYTOUYHBIX U
KOHEYHBIX MPOYKTOB;

— OCHOBHBIE CBIPbEBBIE HMCTOYHUKH PEAKMX OJEMEHTOB W  HPUHUMIIBI  MOCTPOCHUS
TEXHOJIOTHYECKUX CXEeM HX MepepadOTKu € YYETOM MHUHEPAIOTHYECKOTO U XUMHUYECKOTO
COCTaBOB.

Ymems:

—  COCTAaBJISITh IIEMIOYKH MPEBPAIEHUN U TEXHOJIOTHIECKUE CXEMBI IEPepadOTKU PEAKO3EMETLHOTO
CBIPBS C YUETOM €0 MPHUPOJIbl U HA3HAYEHUS LIEJIEBBIX MPOYKTOB;

— 000CcHOBATH BHIOOP, ONTUMAIBHBIE COOTHOLIEHUS PEAreHTOB M YCIOBHS MTPOBEACHUS MIPOIIECCOB
nepepaboTKH MHHEPAIBLHOTO, TEXHOTEHHOTO U BTOPUYHOTO CHIPhSI U OTXOJOB C TMOJIYYCHHEM
BBICOKOYHMCTBIX WU SIACPHO-YUCTBIX COEAMHEHHUI PEIKUX DJIEMEHTOB.

Braoemw:

— [/HaBBIKAMHM TPAKTHYECKOTO TPUMEHEHHS 3HaHUN 00 OCOOCHHOCTSIX XUMHH PEIKUX |
pacCesiTHHbIX 3JEMEHTOB I COBEPUICHCTBOBAHMS HM3BECTHBIX ITPOIIECCOB TEXHOJIOTMH HUX
BBIJICTICHUS U OYMCTKH, CO3/IaHHS TPUHIIUITAATEHO HOBBIX 9KOJOTHYECKH U SKOHOMHUYECKH 0oJiee
COBEpILICHHBIX BAapUAaHTOB IPOM3BOJICTBA KOHCTPYKIIMOHHBIX W TOIUIMBHBIX MaTEpUaIOB
SIEPHOMN DPHEPTETUKH.

3. Kpartkoe cogep:xanue IUCHHMILTHHBI

BBenenue
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Henu u 3amaum aucuuimebl. KpaTkas ncropuyeckas copaBKa O CTAHOBJIEHUU SJEPHOMN
SHEPreTHKU U MOATOTOBKE crienuanuctoB s oTpacian Ha UDX dakynbrere. [loHsaTus «penkuit»,
«paccessHHBIN» AmeMeHThI. [lomokenne penkux smeMeHToB B [lepuoanueckoi cucteme. O0mme u
cnenuduueckue cBoiicrea. Baxneimune o0nactu npumenenus. Posb peikux MeTasioB B TEXHHUKE.
TexHomorn4ecKkuit rnoccapuii (MOHATUS pyia, KOHIIEHTPAT, MUHEpa).

Oco0eHHOCTH XUMHUYECKOH TEXHOJOTUU PEIKUX 3JIEMEHTOB. POJIb 0TEUECTBEHHBIX YUEHBIX B
pPa3BUTUM XHMHUHM M TEXHOJOTMM peAKuX 3jeMeHTOB. COBpEMEHHOE COCTOSIHME XHMHYECKOMN
TEXHOJIOTUU PEJIKUX DJIIEMEHTOB, NEPCIEKTUBbI €€ CcOoBeplIeHCTBOBaHMS. OCHOBHBIE TI'PYIIIBI
MIPOLIECCOB B XMMMYECKOM TEXHOJOIMHM PEIKUX IEMEHTOB. Poib XuMuM B CO3JaHUM OOLIMX
MPUHIIUIIOB TOCTPOEHUSI TEXHOJOTMYECKHX CXEM U aJrOpPUTM MepepadOTKH MHUHEPAIBHOTO H
TEXHOTE€HHOI'O ChIPbsI PEIKUX 3JIEMEHTOB.

Pa3nesn 1. XumMnueckne 0CHOBBI TEXHOJIOTHH PeAKHX U paccesiHHbIX 3j1eMeHTOB I, II u
III rpynm.

1.1. IlenoyHble peaKkue U paccesHHbIE 3JIEMEHTbl (JUTHM, pyOuauid, 11e3uii) — CBOMCTBA,
METO/1bI BbIJICJICHUS, XUMUYECKUE aCIEKThl TEXHOJIOTHH [IEPEPAOOTKH JUTUEBOIO ChIPbS.

OO01ast XapaKTepUCTHKA LIEIOYHBIX PEIKUX 3JIEMEHTOB (JIWTUH, pyOuauii, nesuit). Mcropus
MIPOUCXOXKICHUSI Ha3BaHUs «uiesiouHbiey. OOmias XxapakTepUCTUKA IIEOYHBIX PEAKUX 3JIEMEHTOB
(utuit, pyounuii, nesuit). [lonoxenue B Ilepuonnueckoii cucreme. @akTopsl, 00yCIOBINBAIOIINE
HAaUMEHBUIYI0 XUMUUYECKYI0 aKTUBHOCTD JINTUS B MIOJATPYIIIIE.

Jlutnit. Kparkas ucrtopudeckasi crpaBka (UCTOPHUS OTKPBITHS U BbLAEICHUS JTUTHUS B YUCTOM
BUJIE). SlmepHple U HesnepHble 00JacTH NpUMeHeHus. DU3MKO-XMMHUYECKHE CBOMCTBa
METAJNINYECKOT0 JIUTHA. AHOMAaJIbHbIE CBOMCTBA JIMTHUS, OOYCIOBJIMBAIOIIME pA3JIMYUS B €ro
XUMHYECKOM TMOBEACHUU [0 OTHOLIEHUIO K JIPyrMM ILIEJOYHBIM 3reMeHTaM. [lonspusyromas
CHOCOOHOCTH MOHA JIUTHUSA. «JlMaroHaibHOE CXO/ICTBO» C MarHUEM U €r0 MPOSIBICHHUS.

Bakneiiye a1 TEXHOJIOTMH COEIUHEHUs (METOJbl MOJYyYeHUs, CBOICTBA) JIUTHUS: OKCHUJ,
TUAPOKCHU, Cyab(haT, HUTpAT, XJIOpU, kKapOoHat, pocdat, propus.

OCHOBHbIE POMBIILJICHHBIE CHIPHEBBIE HMCTOUYHUKHU JINTHUA. XUMHUYECKUE ACHEKTHI
TEXHOJIOTUU TMEepepabOTKU ChIPhEBBIX HCTOYHUKOB JHTUA. Poib gexpunuranuu (mepesoja
CHJIMKaTHOM CTPYKTYPbI O-CIIOJTyMEHA B XMMHUECKU 00JIe€ aKTUBHYIO AIFOMOCUIIMKATHYIO [3-hopmy)
B Mporecce cyabparuzauuu. MeTonpl OTHENEHUs JUTHS OT COMYTCTBYIOLIUX 3JIEMEHTOB,
IpUMEHsEMble B aHAJIUTUYECKOW XuUMHUHU (MeTox ['yuya) M TEXHOJOTMYECKOW MpaKTUKE (METOA
Tpycra). CrocoObl KOHBEPCHUM OCHOBHOIO INPOJyKTa — KapOOHATa JIUTUS B JPyrue TEXHUUYECKU
Ba)KHbIE COEMHEHUS.

1.2. Peaxue snementsl I rpynmnel. bepuiuinii - CBOMCTBA, METO/IbI BBIACICHUS, XUMUYECKHE
aCMEKThbl TEXHOJIOTUH NepepaboTKN OEPUIIIIMEBOTO ChIPbSL.

O6mas xapakrepuctuka seMeHToB Il rpynnel. bepumnii: kpaTkas ucropuyeckas ClipaBKa;
Ba)KHEHIIME 00JaCTH MPUMEHEHUS] OEpULINS U €0 COCIMHEHUN B SAEPHON SHEpreTHKe U APYrux
obnactsx; (pu3nKo-xuMuueckue cBoiicTBa Oepmisa. CocTossHue Oepusuiis B BOAHBIX PaCTBOPAX.
Bakueiiniue uist TEXHOJIOTUU COEAMHEHUS Oepuiltus. MeToabl OTAeNIeHus: OEpUILIUS OT AJIFOMUHHUSL.

XUMHUYECKUE AaCTEKThl MOCTPOEHHUS TEXHOJIOIMYECKUX CXeM MepepaboTKu OepUILIEBOTO
CBIpbs (HA IpUMeEpPE Pa3IoKEeHUs Oepuiiia CylbPaTHBIM U GTOPUIHBIM METOJOM, a TAK)KE OYHUCTKH
TEXHUYECKOTO THPOKCHIa OEpUIINA C TOyY€HHUEM BBICOKO- U SJIEPHO-UYHUCTOTO OKCUIa Oepuilins).

1.3. Penkue u paccesHHble dieMeHThl III rpynmbl: penkoszeMenbHble d1eMeHThl (P3D):
CKaHJIN{, UTTPUH, JIaHTaH, JaHTaHuabl (Ce—Lu), akTHHUIBI (TOPUHL).

1.3.1. Obwas xapaxmepucmuka P33, eajicheuiwue obracmu npumeHeHuss U COeOUHEHUs.
peokozemenvHulx Memannos (P3M).

Obmas xapakrtepuctuka P3D: mnosio)keHne B NEpUOAMYECKOM CHUCTEME; KpaTkas
UCTOpUYECKasl CIIpaBKa [0 WHAMBHUAYAJIbHBIM 3JIEMEHTaM; Ba)KHEHIIME O0JIaCTH MPUMEHEHUS
peaxo3zemenbHbIX MeTauioB (P3M) u coenunenuit P32, ®usuko-xumudeckue coiictsa P3M. Tumbt
Kpuctaymmmueckux pemerok P3M. OcoOGeHHOCTH  3JEKTPOHHOTO  CTPOEHUS JIaHTAHUJIOB.
Jlantanunnoe (f) coxxatue u ero cieAcTBUs, BTOPUYHAS IEPUOUYHOCTH CBOMCTB B PAAY JJAHTAaHUIOB,
aHOMaJlbHasl BaJ€HTHOCTb. BaxkHeliue Juist TexHONoruu coeaunenus P30.
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1.3.2. Ocrognbie memoOvl pazoenenust 1anmanuoos u omoenenus ux om Sc, Y, Th, U.

OcHOBHBIE METOIBI pa3/eiieHus JJAHTaHUJIOB U oTAeneHus ux ot Sc, Y, Th, U. Anroputm
nepepaboTKU MUHEPAIbHOTO PEAKO3EMENILHOTO ChIpbs (Ha IpuMepe MoHauuTa). Beinenenune P30 u
TOPUS U3 PACTBOPOB CIIOKHOTO COJIEBOTO COCTABa.

1.3.3. Topuii: Ochosnvie memoowvl omoenenuss Th om P33 u ypana. Xumuueckue acnexmol
NOCMPOEHUs MEXHONOSUYECKUX CXeM MUHEPATbHO20 CbIPbsl, COOEPHCAULe20 MOpPULl.

Topuii: mONOXKEHHME B MNEPUOJMYECKOM CHUCTEME; KpaTkasg HWCTOpPUYECKas CIIPaBKa;
BOKHEHINNE COBPEMEHHBIE 00JIaCTH MPUMEHEHHS TOPUSI U €T0 COSTUHEHUH.

Baxueimue sl TEXHOJIOTMHM COEIMHEHUs Topus. POU3HKO-XMMUYECKUE CBOMCTBA
MeTaumaeckoro Topus. CocTosiHEE TOPHUS B BOJHBIX pacTBopax. OCHOBHBIE MeTOIbI oTaeneHus Th
or P3D u ypana (ouMcTKa TOPHEBBIX XHMHUYECKUX KOHIIEHTPATOB). XHUMHUYECKUE aACHEKTHI
MMOCTPOCHUSI TEXHOJIOTHIECKUX CXEM MUHEPATBLHOTO CHIPhSI, COACPIKAIIETO TOPHIA.

Pazgen 2. Xumunuyeckre OCHOBbI TEXHOJIOTHUH PeIKHUX U PacCessHHbIX 3jeMeHToB IV n V
rpynmni.

2.1. lHupkonwuii 1 radHUI - CBOMCTBA, METOIbI BBIJICACHUS, XHMUYECKHUE ACTIEKThI TOCTPOCHUS
TEXHOJIOTHYECKUX CXEM MepepabOoTKH MUPKOHUEBOTO CHIPbSL.

[Tonoxxenne B mepuoauMvecKoil cucreme; BiausiHue f- n d-cxxaTusi Ha CBOMCTBA 3JIEMEHTOB;
KpaTKasi MCTOpUYECKas CIpaBKa; BaXKHEWIIHME OOJACTH NMPUMEHEHHSI COCAWHEHUW IMPKOHUS W
rapHus; GU3NKO-XMMHYECKHUE CBOMCTBA METAJIIOB.

OtnuuuTenbHble OCOOEHHOCTH XUMHHM LUpKOHMS (radHusi). CocTossHME B BOJHBIX
pacTBopax (TUAPOIN3, THAPOJIUTHYECKAS MOJMMEpU3aIis, KOMIUIEKCOOOpa3oBaHue). Y CTOMINBHIC
MHOTOSIIEpHBIE COCTUHECHHS UPKOHUA. DOPMBI CyIIECTBOBAHUS B PACTBOpPAx M TBepou (aze Ha
pUMepe OKCUXIIOpUAA UPKOHUS. BaskHeme 17151 TEXHOJIOTUN COSANHEHUS ITMPKOHUS (TapHU).

OcHOBHBIE METOJIBI pa3leieHusi 3JIeMEHTOB. [losiyueHHe UHUPKOHUS SIEPHON CTENEeHU
YUCTOTHI. XMMHUYECKUE aCMEKThl TIOCTPOCHUS TEXHOJIOTHYECKUX CXEM MepepadOTKU IIUPKOHUEBOTO
CBIPBS (Ha MPUMeEpE Pa3IoKEeHHUs HIUPKOHA CIIEKAaHUEM C KapOOHATOM HaTpHs, TeKCAPTOPOCUINKATOM
KaJIusl, XJIOPUPOBAHUEM ).

2.2. HuoOwif u TaHTaJ - CBOMCTBA, METOJIBI Pa3/ICJICHUs, XUMUYECKUE ACTIEKThI TOCTPOCHUS
TEXHOJIOTHYECKUX CXEM TepepaboTKH HUOOUH(TAHTAT)COIEPIKAIIETO ChIPhSI.

[TonoxeHne B mepuoIUIECKON CUCTEME; BIUSAHKE f-CoKaTHs HA CBOMCTBA AIIEMEHTOB; KpaTKast
HMCTOpPUYECKasl CIPaBKa; BaXHEUIIHME O00JACTH NMPUMEHEHUsS] METaUIOB M COCIWHEHWUA HUOOUS W
TaHTana; (PU3NKO-XUMUYECKHE CBOWCTBA METAIIJIOB.

OTnnuuTenbHbIe 0COOEHHOCTH XUMHUHM HUoOUs (TaHTana). CocrostHue HUOOUS (TaHTasla) B
WHJIMBUAYIbHBIX M CMEIIAHHBIX BOJHBIX pacTBopax. BakHeWmmme il TEXHOJIOTUU COCAMHEHUS
HUoOus (TaHtana). OCHOBHBIE METO/Ibl pa3/ICJIEHUS FIIEMEHTOB.

XUMHUYECKUE aCTEeKThl TIOCTPOCHUS TEXHOJOTMYECKHMX CXEM M aJTOpUTM IepepaboTKu
HUOOMH(TaHTANI)COJIEPKAIETO ChIphsl (Ha TMpUMEpe MepepadOTKH TaHTAJIUTOB-KOIYMOUTOB
paszioxkeHueM KapOOHATOM HATpUs U Kajus).

Pa3znen 3. XuMunuyeckne OCHOBBI TEXHOJIOTMH YpaHa KaK NpeACTABUTeNs ceMeiicTBa
AKTUHHU/IO0B.

3.1. MeTozpl mony4yeHus U CBOMCTBA YpaHa U €ro BaXKHEHIINX COSAMHEHU.

[Toso’keHre aKTUHHUIOB B MIEPUOJUYECKOM CUCTEME. YpaH: KpaTKas HCTOpUYECKas CIpaBKa.
XUMHUYECKUE aCTIEKThl KPUCTAJUIOXUMHUN, MUHEPAJIOTUU U TEXHOJIOTUU ypaHa.

DU3NKO-XMMHYECKHE CBOMCTBA MeTaUIMUecKoro ypaHa. CoOCTOsSHME ypaHa B BOJHBIX
pactBopax. [loBenenne ypana B pa3iMUHbIX CTETICHIX OKUCICHUS. MeToAbl MOTyYeHHUsI B CBOMCTBA
BOKHEUIINX JJI1 TEXHOJIOTUM COCIMHECHHUH ypaHa.

3.2. KOMIUIEKCHBIE COEIMHEHMsI ypaHa W WX NPUMEHEHHE B TEXHOJOTHMH. XUMHUYECKUE
ACIEKTHI MMOCTPOCHUS TEXHOJIOTHYECKHX CXEM MepepabOTKH YPAHOBBIX PYI

KomrmuiekcHbie coeimHeHns ypaHa U UX MPUMEHEHHUE B TEXHOJOTHH. XUMHUYECKHE aCTICKThI
MMOCTPOCHUSI TEXHOJOTUYECKHX CXEM TNepepabOTKA YypaHOBBIX pyA (HA TpUMeEpe OKCHUIHBIX
MHUHEpAJIOB) ¢ MOMy4eHHEM AIePHO-UYMCTOr0 JUOKCHA ypaHa, oborarmeHHoro ~ U,
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4 O0beM yueOHOM THCIUIUIHHBI

. 7 cemecTp
Bugpt yuiebHOH paboTe! 3E Akan. 4. | ACTpoH. 4.
OO0uiasi TPy10€eMKOCTh AUCIHUIJIMHBI 110 Y4e0HOMY ILUIAHY 6 216 135
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 2,2 80 60
Jlexnu 1,3 48 36
[TpakTnueckue 3anstus (113) 0,9 32 24
CamocrositesbHas padora (CP): 2,8 100 75
CaMOCTOSTEIbHOE N3YUEHHUE PA3/IETIO0B AUCHUIIIMHbI 2,8 100 75
Buabl KoHTpOJIA:
JK3aMeH 1 36 27
KoHnTakTHas paboTa — MpoMeKyTOYHAsl ATTECTaIHs 1 0,4 0,3
[ToaroroBka K sK3amMeHy 35,6 26,7
Bua nToroBoro KOHTpoOJIA: IK3aMeH

AHHOTaNUA padoyeil NPOrpaMMbl JUCHUILTHHBI
«XHMMHUS TBEPAOro TeJia B TEXHOJOTHU PeIKUX JIEMEHTOB)

1 Hesap mucuunanHbl — popMupoBaHue y 0Oy4JaIOUIUXCs YIIIYOJE€HHBIX 3HAHUM 110 XUMHH
TBEPJIOTO TeJIa ¥ KPUCTALIOXUMHH MPUMEHUTEIBHO K PEIICHUIO 3a7a4 B OOJACTH TEXHOJOTHU
MaTepHasoB COBPEMEHHOMN SHEPTETUKH.

2 B pe3yibTraTe U3y4YeHHUs AMCUUIIMHBI 00YYAKOIMICS HOJI2KEH:

Obnadams CIEYIONIMMA KOMIIETCHIIMSMA U HHIUKATOPAMH UX JOCTHKCHUS:

IIK-1.1; TIK-1.2; TIK-1.3
Buame:
— OCHOBHBIC TOHSTHS XMMHHU TBEPAOTO TeJla, CUHTE3 M OMHCAHUE TBEPABIX TEI U CHMMETPUHU
KPUCTAJUTMYECKUX CTPYKTYP;
—  DKCIIEPUMEHTAJIbHBIE METOAbl U3YYCHHS KPUCTATUIMUECKUX CTPYKTYP;
—  CBS3b MEXIY (PU3NYECKUMH CBOMCTBAMHU U CTPYKTYPOU TBEPABIX TEIL.
Ymems:
—  COCTAaBJISITh ONMCAHNE CTPYKTYPHI M CBOMCTB BEIIECTB HA OCHOBE JAHHBIX COBPEMEHHBIX METOJIOB
WCCTIEI0BAHUS TBEPBIX TET,
— TPOBOJUTH JIATEPATYPHBIM TMIOUCK, AHAIM3UPOBATh XHUMHUYECKYI0 HH(GOPMAINIO, BBIICISSA
OCHOBHBIE MPOOJIEMBI U3 00JIACTH XUMHUHU TBEPAOTO TeJa, Ipeaarath MyTH UX PEIICHHUS.
Braoemw:
— HaBBIKAMHU pEIICHUS NPAKTUYECKUX 3a7ad XMMHH TBEPJIOTO Tella W3 Pa3JeiioB: OINHUCAHUE
CUMMETPUU KPUCTAUIMYECKUX CTPYKTYp, peHTreHorpadus, nedeKkTsl B TBEPABIX Teax,
peakIMoHHasi CHOCOOHOCTh TBEPABIX BEIIECTB U T.II.

3. Kpartkoe cogep:xaHue IUCHHUILTAHBI

Paspnen 1. Beegenne B XMMHIO TBepaOro Tejaa. MOHOKpHCTAJLIBI.

1.1. BBenenue B XuMHIO TBEpIOTO Tesia. MaTtepuaisl, ux kiaccudukanus. Kpucranmndyeckue
1 aMopdHBIe Tesla. XUMUYECKasl CBsA3b B TBEPABIX Tesax. HeopraHndyecknue CTpyKyTphI.

OOBeKThl XUMUU TBepAoro Tena. Matepus. Marepuansl. Knaccudukamuss maTeprasioB 1o
coctaBy u o0OnactaM mnpuMeHeHHs. OyHKIMOHAIbHBIE MaTepuanbl. MeTamaTepHuabl.
Hanomarepuansi. TBepasie Tena. Kpucrammmaeckue u amopdHbie Tela, UX 0COOCHHOCTH. THITBI
XUMHUYECKON CBsI3U B TBEpbIX Tenax. KomruiekcHsie coenunenus. KoopauHamoHHbIE TTOJIUAIPHI.
Heoprannueckue cTpyKTypbl, UX KiIacCU(PUKAIIHS.

1.2. CtpykTypa KpucTamia U IpOCTpaHCTBEHHAs pemieTka. Orpanka kpucTtawia. OCHOBHBIE
3aKoHbI. CHMBOJIBI B KpUCTAIIOTpadun
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Kpucrann u npusHaku KpucTasInyeckoro Tena. iaeMeHTapHas sueiika. [IpoctpancTBenHas
pemieTka u ee sneMenThl. CTpykTypa kKpucTtaiuia. OrpaHka KpucTauia. 3aKOH IMOCTOSHCTBA YIJIOB U
3aKOH 1eNbIX yucen. CUMBOJIBI Y3710B, psIoB, Tuiockoctei. [Tapamerpst Beticca. Muaexce Muinepa.

1.3. Kpucraminyeckue CTpyKTYpbl TBEPAbIX TE.

[Tonste cummerpuun. Onepauuu U 3aeMeHTbl cuMMeTpur 1 poaa. Onepanuu ¥ 3J1eMEHThI
cummerpun 2 pona. Kpucramnorpapuueckue kareropuu. CuHronuu. Dopmylia CUMMETPHUH.
[IpaBuna 3amucu MeXIyHapOJAHOIO CHMBOJIAa TOYEYHOW TIpymnmbl. MeXIyHapOoJIHbIE CUMBOJIBI
kjaccoB cummerpuu. Cumsouisl Lllendiuca.

Knaccel cumMMeTpun, ux onucaHue: NpocTeiire Kiacchl, IEHTPaJIbHbIE KIacChl, IUIaHAJIbHbIE
KJIaCChl, aKCHAJIbHbIE KJIACCHI, IJAHAKCHUAJIbHbBIE KJACChl, MHBEPCHUOHHO-IPUMUTUBHBIE KIIACCHI,
MHBEPCUOHHO-IJIaHAJIbHbIE  Kiacchl. KoMIiekcel  3J€MEHTOB  CUMMeTpuM 32 KIIacCoB.
DOHaHTUOMOP(GHBIE MHOTOTpaHHUKU. KpaTHOCTb TOYEYHOW TIpPYINIbl CUMMETPUH, TOJIOIPHUS,
remumop¢us. Dopmbl KpUCTAILIOB.

UYerblpHaauaTh  pemierok bpaBs, UX  XapaKTepUCTUKH. DJIEMEHTbl CHUMMETpPUU
KPUCTAJIMYECKUX CTPYKTYP (IUIOCKOCTH CHUMMETPUU U IUIOCKOCTHU CKOJIB3SIILIETO OTpa)KeHUs,
BUHTOBBIE U IOBOPOTHBIE OCH M HUX 0003HauyeHus1). IIpocTpaHCTBEHHBIE TPYIIBI CUMMETPHH,
npasuia 3anucu. OCHOBHbIE THUIIBI CTPYKTYP. [lomuTunus.

1.4. JedekThl CTPpYKTYpHI TBEPALIX Ted. M3oMopdusm.

Tunel JBUKEHUH aTOMOB W HOHOB B KpHUCTaulMueckoill pemierke. Jledexrsl, ux
knaccuukanusa. Buasl Toueunsix nedgextoB. JIuHelHble neeKThl: NENOYKH TOYEUHbIX JePEKTOB,
mucinokanuu. Bektop broprepca. IloBepxHOCTHBIE Ne(EKThI: ABOMHUKOBAHHE, TPAHUIIBI MEXIY
KpUCTAJIIUTaMH, OJIOKaMU U JOMEHaMU, J1e(eKThl YIIAKOBKU U MJIOCKOCTU KPUCTAINIOXUMUYECKOTO
capura. OObemHble JeekThl. CTEXMOMETPUYECKHE M  HECTEXUOMETPUYECKHE JE(PEKTHI.
N3octpykrypHble kpuctamibl. U3omopdusm. TBepabie pacTBOpbI, X BUABL JuarpaMmmsl I1aBKOCTH
ounapueix cucreMm. IlpaBuno Berapna. Hecrexunomerpuueckue coeauHeHus.. OTINYUTEIbHBIE
CBOMCTBa HecTexnuoMeTpuueckux coeauneHuil. Kimaccugukanys GMHaApHBIX HECTEXUOMETPUUECKUX
COCIMHEHU M.

Tpoiinple u Oojee CilOXKHBIE HecTexuoMerpuueckue coeauHenus. Kraccuduxanms
coenuHeHUN BimroueHusa. Kumarparsl, ux Kkiaccupukanus ¢ BuUIbl. TyOynaTrokiaTpaTsl.
Wnrepkanatel. CTaguu UHTEpKaIaliy.

Paspean 2. ITosmmkpucranibl. MeToabl HCCIe0BAHUS TBEPABIX TeJl

2.1. CpoiictBa nopouikoB. Tekcrypa. Kepamuka. KoMoo3uTs!.

[Monukpucramiel. [lopomku, ux xinaccupukanus. OpakiiMOHHBIA U TPaHYJIOMETPUUYECKUN COCTaB.
CpenHuil pasMep 4acTHIl U €ro CBs3b C YJIEIbHOM MOBEPXHOCTHIO. XapaKTEPUCTHKH MOPOKOB.
I'panunel u nosepxHoctu pazaena. Kpucrammut, ero otinuue ot 6igoka. Jlomensl. Tekctypa u ee
Bubl. Kepamuka, ee kimaccudukanuu. CriocoOsl onpeielieHus: CPeTHEro pa3Mepa 3epHa 1 00beMHOU
nosim (a3 mo mukpodotorpadusm. Kommnosunronusiit matepraiibl. OCHOBHBIE THUITBI HATIOJIHUTETIEH,
Matpuiibl. CBOMCTBAa KOMIIO3UTOB. HAaHOKOMMO3HUTHI.

2.2. Meroapl uccienoBanus TBepAbIX Ten. Pentrenoda3oBblii aHamu3

OCHOBHBIE COBPEMEHHBIE METOJbl HCCIEAOBAaHUS TBEpAbIX Teil. MUKpPOCKOMUS.
HudpakuronHele MeToAbl. PeHTreHodaszoBelii aHanu3. JludpakTorpaMMmbl KpPUCTAJUIMYECKUX U
amopdubix Ten. basel nmannapix. KadectBenubiii ananmm3. KosmuecTBeHHbI aHanmu3. Pacuer
rapamMeTpoB pemeTku. Pacuer pazMepoB KpucTauMTOB. PacueT MUKpOHAIIPpSKEHU.

Pasnen 3. AmMop¢Hbie Tesa, cTeKIa, CHTALIbL. PYHKIHOHAJIbHbIE HEOPraHHMYEeCKHUe
HAHOMATePHUAJIbI

3.1. Xapakrepuctruka aMmopdHbIx Tea. Meroapl nonyuyenus. Kpurepuu amopduzanu

Amopdubie Tenma. Crexno. Meroasl nojydeHuss amMOpQHBIX MaTepUaioB U  CTEKOJ.
[Tonyuenue amMop@HBIX BewecTB U3 XUIKON (asbl. [lonmydyeHne amop@HBIX BELIECTB U3 ra30BOU
¢a3pl. AMopduzanus KpucTaUIMYECKUX MaTeprasioB. TepMoiMHaMuKa U KUHETHKa aMop(u3aluu.
Kpurepun amopduzanun. Metannnueckue crexia. OyHKIMOHAIBHbBIE CTEKIA.

3.2. Mogenu CTpyKTYypbl cTeKIa
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Mopnenu cTpykTypsl crekia. KpuctamnuTtHas Mozenb. Mojenb Heynopsi0UeHHONW CETKH.
Mogens beprana. Monens ['ackena. Moaens Ha ocHOoBe nosmdapos dpanka-Kacnepa. [lommsapsr
Boponoga. JlucknuHanuu 1 JUCHUpaluy, MOJENIN Ha OCHOBE JUCKIMHAMOHHBIX J€(PEKTOB.

3.3. Hucnepcuble cucrembl. Hanomatepuanbl. [lokpeiTus u  1eHkd. HurteBwmHbie
Matepuaisl. [lopucTeie MaTepuabl
HucnepcHbie cuctembl. Kitaccugukanys AMCIIEPCHBIX CUCTEM M0 arperaTHOMY COCTOSIHHUIO,
o pasMmepy, 1no mepHoctu. Hanouactuusl 1 HaHOMOPOIIKU. [IOKpBITHSA M MIEHKU. DNUTAKCUS U
tonorakcus. HureBuansle HaHoMaTepuaisl. [lopucTsie MaTepuarbl.
4 O0beM yueOHOH JUCHUNIMHBI

. 8 cemectp
Buel yieOHol paborel 3E Axkan. 4. | ACTpOH. 4.
OO0uiasi TPy10eMKOCTh TUCHMIIMHBI 110 Y4e0HOMY IJIAHY 2 72 54
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHUSA: 0,8 32 24
Jlexinm 0,4 16 12
[Tpaxtnueckue 3ansatus (113) 0,4 16 12
CamocrositesbHas padora (CP): 1,1 40 30
KonrtakTHas camocTositenpHas pabota 0,2 0,15
1,1
CaMOCTOSATEeTFHOE N3YUYCHUE PA3/ICTI0OB JUCITUTIIHNHBI 39,8 29,85
Bua nToroBoro KOHTpoOJIsi 3ayer

AHHOTANUA padoyeil NPOrpaMmMbl JUCUHUILTHHBI
«MeToabl PU3NKO-XUMHYECKOT0 AHAJIHU3Aa B TEXHOJIOTUH PEeAKHUX METAJJIOB)

1 Hear aucuMmiIuMHbl — (OPMHUPOBAHHE TMPAKTHUYECKUX HABBIKOB HCIIOJIH30BAHUS
COBPEMEHHBIX XUMUYECKHUX, (PU3UKO-XUMUYECKUX M (U3UYECKUX METOJOB aHAIMTHYECKOTO
KOHTPOJISI TEXHOJIOTHYECKUX MPOIIECCOB B MPOU3BOJCTBE PEAKUX METAILI.

2 B pe3yibTaTe U3y4YeHHUs AMCUUIIMHBI 00YYAKOIMIACS H0JI2KEH:

Obnadams CIETYIOINIMMU KOMIIETCHIIMSAMU U HHIUKATOPAMH UX JOCTHKEHUS:

I[ICK-1.1.1; TICK-1.1.2; TICK 1.2.3; TIK-1.3; T1K-2.3
3namo:
—  0COOEHHOCTH XMMHUH ¥ aHATUTHYECKOTO OMPEACIICHUS PEIKUX U PACCESTHHBIX DJIEMEHTOB;
—  OCHOBHBIC MPUHIHITBI (PUZUKO-XUMHUECKUX U (PU3NUECKHX METOJ0B aHATUTHIECKOTO KOHTPOJIS
B MPOU3BOJICTBE BEIIECTB PEIIKUX AIEMEHTOB.
— OCOOGHHOCTM TIPEABAPUTEIBHOW TMOATOTOBKHM TPOO JuIsi  HAACKHOTO  OoOecredeHus
AHATTMTUYECKOTO KOHTPOJIS,
— TPUHIUIBI OPraHW3allud aHAJUTUYECKOTO KOHTPOJII B TPOU3BOJICTBE BEIIECTB PEIKUX
AJIEMEHTOB.
Ymems:
—  ONpEenemsiTh COACPKAHUE PA3TUIHBIX PEIKUX MIEMEHTOB B Pa3HbIX 00pa3Iax;
— TpPaMOTHO OPraHM30BaTh AHAIUTUYECKUM KOHTPOJb TEXHOJIOTHYECKHX IIPOIIECCOB B
MIPOU3BO/ICTBE PEAKUX IJIEMEHTOB.

Braoemy:

— MeToJaMHu TMPOBEJCHUS aHaIW3a C MPUMEHEHHWEM COBPEMEHHOW HaydyHOW ammapatrypbl H
00paboOTKH Pe3yabTaTOB IKCIIEPUMEHTA.
3. Kpartkoe cogep:xaHue IUCHHUILTAHBI

Paznen 1. OcHOBHBIE OHATHS AHAJTUTHYECKOT0 KOHTPOoJIs1. [Ipob6ooTdop.

OcHOBHbIE TIOHATHUS AHAJIMTUYECKOTO KOHTpoJds. OOBEKThl aHanu3a, OCOOEHHOCTH
nepepaboTKH U aHAJTUTUYECKOTO KOHTPOJIS MPOM3BOACTB B TEXHOJIOTHU PEIKUX M PACCESIHHBIX
aneMeHToB. CTaauy aHAJMTUYECKOIO KOHTPOJIS, OTOOp MpoObl, MOJArOTOBKA MPOObI, U3MEpPEHUE,
00paboTka pe3ynbraroB. OcoOeHHOCTH 0TOOpa TPOO TBEPABIX, JKUJKHX U ra3000pa3HbIX 00pa3IoB.
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Pa3nes 2. CnekTpocKonu4ecKue U Macc-ClieKTPOMeTPUYecKHue MeTo/Ibl aHAJIN3a
2.1. CrexTpodoToMeTpruueckoe ONpeeICHUE NPa3eoMMa U HEOIMMa B CMECU
Xumuueckue MeTo bl onpeaeneHus P33. Meroab! onpeeneHusi CyMMapHOTO COJIEPKAHUS
P33. Onpenenenue konuentpauuu P33 B cmecH cieKTpopOTOMETPUYECKUM METOOM.

2.2. CrexrpooToMeTpu4eckoe ONpeeeHue HWHIMBUAYaIbHBIX P30 B cMecH 1o creKkrpam
COOCTBEHHOT'0 IIOTJIOLICHHUS.

[IpumeHeHne METOI0B aHalIn3a, OCHOBAHHBIX Ha pa3HuULe PU3NKO-XUMHUYECKUX cBOMCTB P303.
MerTo1b1 onIpeieTICHUs] UHAUBUAYAIbHBIX 3JIEMEHTOB B cMecu P30, Metobl onpeienenus npuMecei
B MHAMBUAYATHHBIX P30.

2.3. Onpenenenue npuMeceld HaTpHs U Kamvsl B okcraax P30 miaMeHHoM hoToMETpreH.

Bcekpeitie tBepapix mpo6. OcoOEHHOCTH COCTaBJIEHUS CXEM aHajiu3a, BbIOOpa METOJI0B
aHaJin3a, TIpeABapUTEIbHONM MOATOTOBKUA IMpO0, COAEpXKAlIMX peIKue MeTaibl. ATOMHO-
abcopOLIMOHHBIE U ATOMHO-IMUCCHOHHBIE METOIbI aHau3a. [InamenHas oToMeTpusi, BO3MOKHOCTH
Y OTpaHUYEHUS.

2.4. OnpernienieHye MpUMECH kesiesa B okeraax P30.

[TocnenoBarenpbHOCTh ONEpalMii IpU MPOBEIEHUM JII0OOTO aHaiu3a. BaKHOCTH KOHTpPOJIsS
COJIEpXKaHUs TPUMECEH, BIMAIONIMX Ha MOTPEOUTENHCKHE CBOWMCTBA MarepuaioB. [lorpemrHocTu
M3MEpEHUH, BIUSHUE YUCTOThI peakTUBOB. [IpuMeHeHHe (HOTOIIEKTPOKOIOPUMETPA MPH AaHAIHU3E
okcuaoB P30.

Paznen 3. Turpumerpuyeckue u paiioMeTpruiecKue MeToAbl aHATU3A

3.1. KoMITIeKCOHOMETPHUYECKOE OMPEEICHIE CYMMBI ITMPKOHUS U raduus. M3ydeHne BaUsSHUs
COCTaBa pacTBOPA Ha MOTPENTHOCTU onperenenus. CnekrpooToMeTprueckoe TUTPOBAHHE.

[IpuMeHeHre KOMIUIEKCOHOB TPH aHAIM3E€ PEIKHX 3eMeHTOB. OmpeaeneHne CyMMBbI
IUPKOHUS U TapHUA. YCTaHOBJICHHE (DAKTOPOB, BIUSIOMINX HA ONMPEACIICHUE IUPKOHUS U Ta(QHUS.
[TorpemnocTtu. CnektpohoToMeTprUUecKOe TUTPOBAHUE.

3.2. Anaim3 terpadropuia ypana. Pammomerpryeckoe onpesneneHie ypaHa. TUTpUMETpUIecKoe
OIIpEICNICHNE BAICHTHBIX (hOpPM ypaHa.

XUMHUYECKUE METOIbI OTIPEICIICHHS ypaHa. MeTo bl Onpe/ielieHUs] BAJICHTHBIX (DOPM ypaHa.
DU3NKO-XMMHUECKHE METOIBI OTIpeiesieHns ypaHa. Omnpeenenre npumMeceil B COeAMHEHUAX ypaHa.

Pazjen 4. DiieKTpoXuMHYEeCKHE METO/Ibl aHAIH3A

4.1. KoHIyKTOMETpUYECKOE OIPEIeICHNE COICPyKaHus JIAHTAHA B PACTBOPAX

[Ipsimbie snexkTpoxumMudeckue MeToabl. CrocoObl (PUKCUPOBAHUS TOYKHA AKBHUBAJICHTHOCTH
MIPU TUTPUMETPUUECKOM OIPEACTICHUN PEAKUX dIeMEeHTOB. KoHIyKTOMETprudecKoe TUTPOBAHHE.

4.2. VI3yueHue BIMSHHS TPOILIECCOB KOMIUIEKCOOOPA30BaHWS HA IOTEHIIMOMETPUYIECKOE
OIIpeJieNieHr e MOHOB (hTOpa C HOHOCEIEKTHBHBIM IEKTPOIOM

[ToTeHumomMeTpudeckoe ornpesesieHne HWOHOB (TOpa B PacTBOpaxX W BIHMSHUE TPOIECCOB
KOMILJIEKcOOOpa3oBaHue Ha ux omnpenenenue. [Ipumenenue O0ydepHbIX cMeceil mpu onpeaeaeHun
cojiepx)anus PTOPUI-UOHOB IIPU COBMECTHOM MPUCYTCTBUU C IUPKOHUEM.

4 O0beM yueOHOM THCIUIIHHBI

8 cemectp
B .
HAEL y4COHOH paboTEl 3E Akan. 4. | ACTpoH. 4.
OO0uiasi TPy10€eMKOCTh AUCIHUNJIMHBI 110 Y4eO0HOMY TUIAHY 5 180 135
KonrakTHasi padoTa — ayIuTOPHBIE 3aHATHS: 2,67 96 72
JlaboparopHble 3aHATUS 2,67 96 72
CamocrositesbHas padora (CP): 2,33 84 63
KonrtakTHas camocrositenbHas paboTa 0,2 0,15
2,33

CaMOCTOSATENbHOE N3YUYEHHUE PA3/IEeTI0B JUCHUIIIIMHbI 83,8 62,85
Bujx uTOroBOro KOHTPOJIs: 3auyer
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AHHOTANUA padoyeil NPOrpaMMbl JUCUUILTHHBI
«XHMMHUS ¥ TEXHOJIOTHS PeIKHX METAJLJIOB M YPAHa)

1 Heap qucuMmiMHbl — GOPMHUPOBAHHUE MPAKTHUECKIX HABBHIKOB B 00JACTH BBIACIICHHUSA,
OUHCTKHU U PA3AEICHUS PEAKUX JIEMEHTOB U ypaHa.
2 B pe3yJabraTe H3y4YeHUS AUCHUILIMHBI 00YYAIOUIUICH TOJIKEH:
Obnadams CIENYIONIMMA KOMIIETCHIIMSIMA U HHIUKATOPAMH UX JOCTHKECHUS:
IICK 1.2.1; TICK 1.2.2; TICK 1.2.3; [ICK-2.1.3; T1K-1.1; T1K-1.2; I1K-1.3; [1K-2.1; TIK-2.2; TTK-2.3;
[1K-3.2
3nams:
— [paBUjIa TEXHUKU OE30MACHOCTH MPU paboTe C PEAKUMU U PaJHOAKTUBHBIMU 3JIEMEHTaMU;
—  OCHOBHBIE METO/Ibl KOJIMYECTBEHHOTO aHain3a uupkonus, P30 u ypana;
—  METOJIbI BCKPBITHSI MUHEPAIOB M COSTMHEHHI PEIKUX DJIEMEHTOB U YpaHa;
— cnocoObl ¥ (haKTOPbl MHTEHCU(UKALIUU IIPOLIECCOB BBILLEIAUYNBAHUS PEAKUX 3JIEMEHTOB U3 PY/
Y TIPOJIyKTOB UX 00OTaIICHUS;
—  OCHOBHBIC METO/IbI BBIJICTICHHS, KOHIICHTPUPOBAHUS U PA3/ICICHUS PEAKHX 3JICMEHTOB;
—  OCHOBHBIC METO/IbI TTOJTyYCHHS WHAWBHIYyAIbHBIX COSIMHEHUH PEIKUX AIIEMEHTOB U ypaHa.
Ymemo:
—  TPOBOJUTH BCKPHITHE MUHEPAJIOB U COCIMHEHUI PEIKUX JIEMEHTOB U ypaHa,
— IPOBOJUTH BbIJIEIEHHE, KOHIEHTPUPOBAHUE U Pa3/I€IICHUE PEIKUX METAIJIOB;
— TPOBOJUTH KPUTHYECKUH aHAINW3 TOJYYaeMBIX pE3yJabTaTOB, MPOBOJUTH HX 00pabOTKy H
COCTaBJIATh OTYET O IPOJeIaHHOM padoTe.
Braoemy:
—  METOJOJIOTHEN IPOBEIECHUS MPOLIECCOB BbIIIETAUNBAHUS, KUIKOCTHON IKCTPAKLIMU, COPOIUH,
PEIKCTPAKLIMU U JECOPOLIMH PEIKHUX DJIEMEHTOB;
— HaBBIKAMM IPUTOTOBJIEHHUS BOJHBIX PACTBOPOB CJIOXKHOTO COJIEBOIO COCTaBa COJAEpIKAIlUX
peiKHe METaJlIbl U YpaH;
— HaBBIKAMH TIPUTOTOBJICHHS M TIOJrOTOBKA OPraHMYECKUX PACTBOPOB OJKCTPAreHTOB JUIS
SKCTPAKINH PEIKUX 3JIEMEHTOB U ypaHa;
— HaBBIKAMH TOJTOTOBKU COPOEHTOB DPA3JIMYHBIX KJIACCOB JJIsi COPOLMHU PENKHUX JIEMEHTOB U
ypaHna;
— HaBBIKAMH  CHEKTPO(POTOMETPUYECKOTO, TUTPUMETPUYECKOTO H  TPAaBUMETPHUECKOTO
OTpeJIeNIeHUs] PEIKUX METAIJIOB U ypaHa B KUAKUX (a3ax 1ocie BhIlEIaunBaHUs, SKCTPAKIIUI
1 copOnuu;
— HaBBIKAMH pacyeTa OCHOBHBIX I1apaMETPOB TIPOIIECCOB BHIIIETAYMBAHMS, HKHIKOCTHOM
AKCTPAKIIMK ¥ COPOIINH.
3. Kpartkoe coagep:xaHue IUCHHUILTHHBI
Beenenne. IlpaBuiia TexHuku 6€30MaCHOCTH.
O61ue npaBuia paboThl U paBuiia 0€30MaCHOCTH IpU padoTe B xuMudeckoi taboparopuu. [leppas
MIOMOTIIb. Ananutuyeckue XapaKTEePUCTUKU. [IpaBriibHOCTD, BOCIIPOU3BOJAUMOCTb,
YyBCTBUTEIBHOCTb, IIPE/Ie] OOHAPYKEHUS U CTAHIaPTHOE OTKIOHEHUE aHATUTUYECKIX U3MEPEHUH.
Paszpen 1. Xumuyeckue U pu3nyecKue MeTOAbl KOJIUYECTBEHHOI0 AHAJIN3A PeAKUX 3JIEMEHTOB.
2.1. I'paBumeTpudeckuii (BecoBoil) aHaIM3.
Jlaboparopnast pabora «BecoBoe ompeneneHue jaHTaHa. BecoBoe ompeneneHHe LUPKOHUS C
aMMHUAKOM M (PEHUJIAPCOHOBOU KUCTIOTOMM.
2.2. Turpumerpuyeckuii (00bEMHBII) aHATN3.
Jlaboparopnas pabota «OmpenereHue KOHIEHTPAIMU PEAKO3EMENbHBIX METALIOB W IUPKOHUS
METO0/I0M KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUS.
JlaGoparoprass pabota «OmpeneneHue KOHIEHTpAaIMu YypaHa MeToaoMm (eppodocdaTHo-
BAHAJATHOT'O TUTPOBAHUSY.
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2.3. CnexTpopoTOMETPUUECKUN aHATU3.
Jlaboparopnast pabota «OnpeeneHne KOHIEHTPALMHU HUPKOHUS C TUPOKATEXUHOBBIM (PHOJIETOBBIM.
Ompenenenre KOHIIEHTPAIMH PEIKUX MeTauioB ¢ Apceraszo I11».
Paszgea 2. IIpoueccol BblleJa4uBaHMS.
3.1. JTabopatopHas paboTta «BCKpbITHE IBIHATHTA CEPHON KUCIOTOW.
3.2. JJabopatopHas paboTta «BCKpbITHE IIUPKOHOBOTO CIIEKA CEPHOM KUCIOTON.
Paspen 3. )KuakocTHasi IKCTpaKIUA.
4.1. JJabopaTtopHas padoTa «/3yueHrne KUHETHUKU SKCTPAKIMK C MOMOUIbI0O U ()Yy3nOHHON siueiKu
C TIepeMEeITNBAHUEM.
4.2. JJabopaTtopHas pabota «IloaydeHrne n30TepMbl SKCTPAKLIUK LUPKOHUS B TpUOyTUIIhOCHAT.
4.3. Jlabopatopnast pabota «llomydenne wuzorepmbr skctpakiuu UO2(NOs), B Th® metomom
M3MeHeHus oobema ¢azy.
4.4. JlabopaTtopHas paboTta «OmnpeaeneHrne cocTaBa SKCTPAarupyeMoro COSTUHEHUSD.
4.5. JJabopatopHast pabota «M3ydyeHue ycnoBuil oOpa3oBaHus TpeThedl (ha3bl MPH IKCTPAKIHUU
aMHHAMI.
Pa3nen 4. CopOunoHHbIe IpoLecchl.
5.1. JJabopatopnas pabora «MloHooOMeHHOE pa3aeneHne peaKo3eMebHbBIX SJIEMEHTOB.
5.2. JlabopatopHass pabora «CpaBHeHHE COpPOLMHU YypaHa TpPH HMCIOJIH30BAHUU KATHOHHUTA |
AHHOHUTAY.
5.3. JJabopatopnas padota «Vcnonb3oBanue copdenta TBOKC-Th® mis u3BnedeHus ypaHay.

5.4. JTabopatopnas pabota «CpaBuenne copoeHToB TBOKC-TB® u AB-17 ansa u3snedeHus
LIUPKOHUSD.

4 O0beM yueOHOM IHCIUIIHHBI

8 cemectp
B OHOI
HIBL yeOHOH paboTE! 3E Akan. 4. | ACTpoH. 4.
OO0uiasi TPy10€eMKOCTh AUCIHUNJIMHBI 110 Y4eO0HOMY TUIAHY 6 216 162
KonrakTHasi padoTa — ayIuTOPHBIE 3aHATHS: 2,67 96 72
JlaboparopHble 3aHATUS 2,67 96 72
CamocrositesbHas padora (CP): 3,33 120 90
KonrakTHas camocrositenbHas paboTa 0,2 0,15
3,33

CaMOCTOSATENbHOE N3YUYEHHUE PA3/IEeTI0B JUCHUIIIIMHbI 119,8 89,85
Buja nToroBoro KOHTpoOJIS: 3auyer

AHHOTANUA padoyeil NPOrpaMmMbl JUCUUILTHHBI
«IIpoexkTHpoOBaHHE NPOU3BOACTB PEAKUX METAJI0BY»

1 Heap mucuMnmauHbl — (GopMHUpPOBaHHME Yy OOYyYarOIIMXCS KOMIIETEHUUH B 00JacTH
MIPOEKTUPOBAHUS TIPOU3BOJICTB PEAKUX METAIIOB C y4ETOM CHEIU(UKH OTPaciId U HOPMATHUBHO-
IIpaBOBOM Oa3bl.

2 B pe3yibTraTe U3y4YeHHUs AMCUUIIMHBI 00YYAKOIMIACS HOJI2KeH:

Obnadams CIETYIOINIMMA KOMIIETCHIIMSMA U HHAUKATOPAMH UX JOCTHKECHUS:

I[ICK-1.1.1; TICK-1.1.2; TICK-1.1.3; IICK 1.2.1; I[ICK 2.2.1; TICK 2.2.3; TIK-3.1; T1K-3.3; [1K-4.1;
[1K-4.2; TIK-4.3; TIK-5.1; [1K-5.2; T1K-5.3
3nams:
—  QITOPHUTM M CHEIU(UKY TPOCKTUPOBAHUS TPOU3BOICTB PEAKUX METAIJIOB;
— OCHOBHBIE HOPMATHBHBIE JOKYMEHTHI MPU MPOECKTUPOBAHUM MPOU3BOJICTB PEAKUX METAIJIOB B
Poccuiickoit ®enepanuu;
— COBpeMEHHbIE TpeOOBaHMS K TEXHOJOTHYECKUM CXeMaM, ajJrOPUTM BBIOOpa ONTHMAIBLHOTO
BapUaHTa CXEMbI U 000PYI0BaHUS;
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— D3JIEMEHTBl CTPOMUTEIBHOTO MPOEKTUPOBAHMS (MPUHLUIBI PACIOJIOKEHUS OOOpYNOBaHUSA U
YCTAaHOBOK, CHOCOOBI HMX MOHTaka W JEMOHTaXa M T.J.); CHOCOObI BHYTPUIIEXOBOM
TPAHCIOPTUPOBKHU CBIPbS, BCIOMOTaTEJIbHBIX MaTepHalioB, OTXOJI0B U FOTOBBIX IPOAYKTOB;

—  OpraHM3alMIo KOHTPOJIS KaueCTBA UCXOHOTO ChIPhS, IPOMEXKYTOUYHBIX U KOHEUHBIX ITPOJYKTOB;

— cuCTeMYy KOHTpoJisi cOpOCOB, BBIOPOCOB, COCTOSIHUSI OKpY)KaroIled NpPUPOJHOW cpeabl Ha
MPEANpPUSITHH, B CAHUTAPHO-3AILUTHON 30HE M Ha CEMTEOHON TEPPUTOPUHU, MEPOIPUSITUS 110
TEXHHUKE 0€30MaCHOCTH U IPOMCAaHUTAPUH.

Ymemo:

— TMPOBOJUTH CONOCTABUTEIbHBIA aHaIM3 pPa3jIMYHBIX BAPUAHTOB TEXHOJIOTUYECKUX CXEM H
BBIOMPATH ONTUMAJIbHbIN;

— KPUTHUYECKU OIICHMBATh IPUHATHIE TEXHOJOTMYECKHE (TEXHUYECKUE) pEUICHUS Ha OCHOBE
CaMOCTOSITENIbHON padOThl € TEXHUYECKOM M CIPAaBOYHOM JMTEPaTypod U BBIIOJHEHUS
aHAJIMTUYECKUX, PACUETHBIX U rpaduueckux padboT;

— COCTaBJISATh MaTepUalbHbIA U DSHEPreTUYECKU OajaHChl; MPOU3BOJAUTH PacueThl OCHOBHBIX
anmaparos.

Braoemy:

— HaBBIKAMH aHAJIMTUYECKOTO OCMBICIEHUS U KPUTUUECKON OLEHKU MPUHATHIX TEXHOJIOTUYECKUX
(TEXHUYECKHX) peLIeHU;

— HaBbIKAMM  BBINIOJIHEHUS AHAIUTUYECKHX, paCUETHBIX U rpaduueckux paboT mpu
IIPOEKTUPOBAHUH NTPOU3BOJICTBA PENKUX DJIEMEHTOB;

—  HaBBIKaMH BbIOOpA OCHOBHOTO U BCIIOMOTaTE€IbHOTO TEXHOJOTUYECKOTO 000PYAOBAHHUS.

3. Kpartkoe coagep:xanue IUCHHUILTAHBI

Pa3znesn 1. OcHOBHbIEe MOHATHS M HOPMATHBHasi 6a3a NPOEKTHPOBAHUSI NMPOU3BOACTB
peaxkux MeTa1oB. Crienuduka npeanpoeKTHOH CTaIHM.

OpranuzanvoHHasl CTPYKTypa oTpaciu. ['eHepanbHbI NpoeKTHpOoBIIUK. I[IpumepHas
CTPYKTypa HPOEKTHOro HHCTUTyTa. DOYHKUHMM TEXHOJOTHYECKOro OTAela U TeXHOoJora-
MIPOEKTUPOBILIHKA.

Enunble oTpacieBble METOAMYECKUE YKa3aHUS JIBYCTaJAUMHOIO MPOEKTHUPOBAHUS OOBEKTOB
KalUTaJIbHOrO cTpouTenbcTBa ['ockopnopanuu «Pocatom», He UIMEIOIIKMX aHAJIOTOB HA TEPPUTOPUH
P® u 3a ee mpenenamu (2017). Dranbl U cTaAuM NPOEKTUPOBAHUS. PeTpOCHEKTHUBHBIM aHAIN3
aNropuTMa COBPEMEHHOTO TpoekTupoBanus B PO (nocnennue 15 ner). ['moccapuii mo guciumimHe
npoekTupoBanus. I'pagoctpontensHelid Kogeke PO.

Creuuduka NpeanpoeKTHOW CTaAuM MPOEKTHUPOBAHUS MPOU3BOACTB PEAKHX METAJJIOB.
OcHOBHBIE JOKYMEHTBHI. ANTOpPUTM pa3pabOTKH, COTJIacOBaHWs W yTBepxaeHuss OO00CHOBaHMIA
unBectuuuii  (OBUWH). [loroBop, 3amanue Ha paspaborky OBHWH. Ilopsgok paspaboTkwy,
cornacoBanuss u yrBepxkaeHuss OBWH. OcHoBHblE TEXHMKO-IKOHOMHUYECKHE U (DHHAHCOBBIE
nokasarenu Juist yreepxkaenust ObHH.

Hcxonuble naHHble Ha npoektupoBaHue. CocraB, MOPAJIOK pa3pabOTKH, pasfenbl U
npuwioxeHus. [lepeueHp MCXOAHBIX JaHHBIX JUISl MPOEKTHUPOBAHUS Hauboliee pacrnpoCcTpaHEHHbIX
orepanuil B pOU3BOACTBE PEAKUX METAIJIOB.

Paznen 2. Craqus npoeKTHPOBaHNUs. AJITOPUTM COBPEMEHHOI'0 IPOeKTHPOBAHUS.

2.1. CocraB ¥ _coaepxaHUE MPOEKTA MPOU3BOJCTB PEJIKUX METAJIOB. [JIaBHBINA HHKEHEp
IpoekTa: QYHKIMH, 33Ja4u, 00s3aHHOCTH, 1IpaBa.

OOBEKThl KalUTalIbHOIO CTPOUTENHCTBA (IIPOM3BOJCTBEHHOIO, HEMPOU3BOJCTBEHHOTO
Ha3HA4YeHUs, JINHENHBIE). 3a/JaHue Ha MPOEKTUPOBaHUE 00BEKTOB MPOU3BOJACTBEHHOIO HA3HAYEHHUSL.
CocraB u conepxanue [Ipoekra. CoctaB u cogepkanue Paboueit JoOKyMeHTaIUH.

KiroueBsie ¢purypsl pykoBoauTene (reHepaibHbli MPOEKTUPOBIIUK, TJIABHbBIN KOHCTPYKTOP,
IJIaBHBIA MH)KEHEp MPOEKTa, 3aKa3yMK-3aCTPOMIIMK, HAyYHBIH PYKOBOJIUTENIb U T.1.). DyHKIMH,
3ajaun, oOsi3aHHOCTH M mpaBa. CoctaB u conepxkanue uactu llpoekra «TexHonormueckue
PELICHUSD.

2.2. DKOJOrMYeCcKHUe aceKThl MPOEKTUPOBAHUS NPOU3BOACTB PEAKUX HIEMEHTOB
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DKOJIOTHYECKHI MacrlopT MPOMBIIUIEHHOTO npeAnpusatus. OcoOeHHOCTH 3aloHEHUs €ro
pasnenoB. 3arpsi3HEHUE OKpyxkawuleid cpenbl (Jiutocdeprl, arMocdepbl, Truapochepsl)
MIPOMBIIIJIEHHBIMU MPEANPUATUAMU. VICTOUHUKHY 3arpsi3HEHUs U UCTOYHUKH BblaeneHus. Haubonee
pacnpoCTpaHEHHbIE TPYIIbI BEIIECTB XUMUYECKOT0 3arpsAi3HeHNs NoYBbl. OCHOBHbIE MEPOTIPUSATHUS
1o 60pr0Oe C 3arps3HeHneM aTMOC(hEepHOTO BO3MyXa. ATapaThl U YCTPOUCTBA ISl OUMCTKH BO3/IyXa
U Ta30B OT B3BEUIEHHBIX YacTull (MbUIM WM TymMaHa). MepomnpusiTusi Mo 3alliuTe TUApPOChepHI.
Oumncrka CTOYHBIX BOJ, IIPOMBINUIEHHBIX Ipennpuaruil. Ilokasatenu xavecrBa ounctku (BIIKy,
OBYVYB, ITJK, ITC u mp.)

Knaccugukanus NpOMBINUIEHHBIX HPEINpUITHH B 3aBUCHMOCTH OT BBIIEISEMBIX HMU
BpenHbIX BemecTB. HopmaTtuBHble moka3arenu. Pasmepsl canuTapHo-3ammuTHOM 30HBI (C33).
MepornpusiTisi 10 OXpaHe OKpyxatomied mnpuponHoil cpeapl. CanupoBaHue (OYUCTKA) U
PEKyIbTUBALIUS TEPPUTOPUH (TEXHUUECKasA, OMOJIOTHYecKast).

2.3. CoenuanbHble pa3jieNbl IPOEKTUPOBAHKS IPOMBIIIIEHHBIX NPEANPUITUN TPOU3BOJICTBA
PEAKUX METaJIOB.

CrienuanbHble pa3fenabl MPOEKTUPOBAHMS IMPOMBIIUICHHBIX NPEeanpuUsTHil (OTOIUIEHUE,
BEHTUJISIUS, BOJOCHAOKEHNE, KaHaIU3aus U JIp. ).

AHanu3 MarepualioB, BBINOJIHEHHbIX HpoeKTHbIMM opranuzauusmu (OBUH, Ilpoexra,
Pabouyero mpoekTa CTpouTenbCTBA (PEKOHCTPYKIIUN) U JP. TPOU3BOACTB PEAKUX METAIIIIOB.

2.4. CtpouTenbHas YacTh MPOEKTA.

Tunel NPOMBIIIEHHBIX 30aHUN (OJHO-, MHOTOATAXKHBIE, MaBWJILOHHOIO THUIIA), MIar
KOJIOHH, BBICOTHI MOMEUIEHHH OT OTMETKM YHUCTOrO II0JIa JI0 HH3a HECYUIUX KOHCTPYKUHUN
MEPEKPHITUS B 3/1aHUSAX 0€3 MOCTOBBIX KPaHOB M C MOCTOBBIMHM KpaHamu U T.I. Pacronoxenue
oOopynoBanus BHe 37aHuid. VH)XEHepHble COOpPYXEHUS W UX Ha3HAueHHE. Y CIOBUS
MIPOTUBOIOKAPHOM OE€30MMACHOCTU U B3PhIBOONIACHOCTHU 3aHUI.

Paspnen 3. KypcoBoe npoekrupoBanme.

TpeboBanust K COACpKAHUIO KypcoBOro mpoekrta (pasmen: TexHomormveckas 4acTh) H
0(OPMIIEHUIO paCUETHO-TIOSICHUTENIbHOM 3anucku. ['paduueckas yactb mpoekxTa.

Bri6op u xapakTepucTHKa OCHOBHOTO M BCIOMOTATEIbHOrO 000pyAoBaHMs. MeToabl U
JIITOPUTM pacyeTa (KOHCTPYHPOBAHUS) OCHOBHOIO ammapara.

KUII, aBromaTu3arms, MEXaHU3alys TEXHOJIOTHIECKUX Mpo1ieccoB. OpraHu3anusi KOHTPOJIS
KayecTBa NpoAyKuuu. TexHuka 6e301acHOCTH U OXpaHa Tpy/a.

BrinosiHeHne KypcoBOoro npoexTa 1o MHAWBHUyaJIbHOMY 3aJaHHUIO.

4 O0beM yueOHOM THCIUIIHHBI

. 10 cemectp
Bup1 yueOHoii paboThl 3E AKkana. 4. | ACTpOH. 4.

OO0uiasi TPy10€eMKOCTb JAUCIIUNIJIMHBI 3,0 108 81
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHUSA 0,89 32 24
Jlexnn 0,445 16 12
[TpaxTnueckue 3anstus (113) 0,445 16 12
CamocrosiTesbHast paboTa 2,11 76 57
KonrtakTHas camocrositenpHas paboTa 0.4 0,3
CaMOCTOSTEIbHOE N3YUYEHUE PA3/IETI0B AUCHUIIIMHbI 2,11 35,6 26,7
BrinosiHeHne KypcoBoro npoexra 40,0 30
Buabl KOHTpOJIA:

3a4er + + +
KypcoBoii npoeKkT — 3a4eT ¢ OLeHKOi + + +

5.3. lucuuminHbl 4acTu, GopMHpPyeMoil yYacTHUKaMHU 00pa30BaTeIbHbIX OTHOIIEHUI
(IMCUMITHHBINO BLIOOPY)
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AHHOTANUA padoyeil NPOrpaMMbl AUCHUIIMHbBI

«I/IH)KeHepHaﬂ MCUX0JI0IUA B TEXHOJIOI'HH MaTEpHAJIOB COBpEMeHHOﬁ IHEPIreTUKUN»

1. legp OMCUMIUIMHBI — MPUOOPETCHUE CTYIAEHTAMH 3HAHWUWA B OO0JIACTH TICUXOJIOTUU
OpraHu3alliy JIeATEeIbHOCTH JIIOAEH B cucTeMe '"delloBEeK-MalluHa'", 4enoBeK-podeccuoHalbHas
NeSITeNbHOCTb, PAa3BUTHE MPO(ECCUOHATBLHO BaXKHBIX KAUYECTB OyIYIIEro crenuaiiucTa.

2. B pe3yabTaTe u3ydeHUs1 JUCHUILINHBI 00y4aIOLIUIICA JOJIKEH:

O0aanaTh cjeIylOIHMMH KOMIIeTeHIUSIMU U HHAUKATOPAMHU HUX JOCTHKEHUS:

VYK-3.1; VK-3.2; VK-3.3; YK-3.4; VK-3.5; YK-3.6; YK-3.7; VK-3.8; YK-6.1; YK-6.2;

VK-6.3; YK-6.4; YK-6.5; YK-6.6; YK-6.7; YK-9.1; YK-9.2; VK-9.3; TIK -6.1; [1K-6.3

3nams:

— OCHOBHBIC TICHXOJIOTHYECKHWE TOHATHS (TICUXWKA, CO3HAHWE, WHIWBHJ, JWYHOCTD,
MHIUBUAYAIbHOCTD, ICUXUYECKHE MPOLIECCHI, CBOMCTBA, COCTOSIHUS U TIP.);

— METOobl MICUXO0JIOTMYECKUX UCCIIEJOBAaHUIN (0ObEKTUBHBIE, onucaresbHbIE,
MICUXOJOTMYE€CKON TOMOIIH);

— mpodeccuoHaNIbHO BaXKHbIE KayecTBa 3HAUUMBbIE JUIsl Oyyliel crenualbHOCTH;

— TICUXOJIOTHYECKYIO CYIIHOCTb OOIIECHHUS;

— KOHCTPYKTHUBHBIE CTIOCOOBI pa3penieHus KOHPIUKTHBIX CUTYaIIHH;

— IMICUXOJIOTHYECKHE 0COOEHHOCTH Pa3BUTHUS MaJION COLMAIbHOM TPYIIIbI (KOJUIEKTHBA);

Ymemo:

— MPOEKTHPOBATH U MOJIEPKUBATH IICUXOJOTUYECKU OE30I1aCHbIE YCIOBUS IESTEILHOCTH B
CJIOXHBIX CHCTEMaXx YeJIOBEK-MallINHa;

— pabGoTaThb B KOJUIEKTHBE, COTPYJHMYaTh C KOJUIETaMH, pa3peniarb KOH(IUKTHbIE
CUTYaIIHH;

— aHaJIM3UpOBATh CBOM BO3MOXHOCTU HCHOJb30BaTh METOABl  CAMOJMArHOCTHKH,
CaMOIIO3HAHUS U CAMOBOCIIUTAHUS;

Braoemy:

— HaBbIKaMHU IICUXOJIOTMUYECKOTI0 CaMOaHaIN3a U CaMOPETyJIUpOBaHUs, HEOOXOAUMbIMU

— st 53¢ deKTUBHON U Oe30macHO# MpodecCuOHATBEHOMN ACSITEIIBHOCTH;

— TEOPETUYECKUMH U TPAKTUYECKUMH HaBBIKAMU IUIAHUPOBAHHS MPO(HeCcCHOHATBHOMN
NesITeNIbHOCTH, LieJIernojaraHus 1 pa3padoTKU ONTUMAJIbHBIX IPOrpaMM peain3aluu Helu.

— HaBbIKAMU MEXJIMYHOCTHOTO OOLIEHUSI.

3. Kpartkoe cogep:xaHue TUCHHMILIHHbI

Pa3zoen 1. Ilcuxonocus uenoseka u e2o npogheccuoHanibHas 0esmenbHOCHb

OO6mrast XxapakTepUCTHKA T1 CUXOJIOTHH KaK HAyKH

1.1 O0mmas xapakTepUCTHKA TICUXO0JIOTHU KaK HayKH. MeTO bl IICUXOJI0THU

1.2 OO1miee moHATHE O JIUYHOCTH

1.3 JIM4HOCTH U €€ NCUXUYECKUE CBOMCTBA

1.4 Tlo3HaBarenpHbIE MPOLECCHI INYHOCTH

1.5 DMOIMOHAIIBHO-BOJIEBBIEC MPOIECCHI INYHOCTH

1.6 Tlcuxonorus nmpodecCuoHATBHON IEATETLHOCTH

Pa3zoen 2. Yenosek xak ynacmuux mpyooeo2o npoyecca

2.1 OcHOBHBIE 3TaIbl Pa3BUTHSI CYOBEKTA TPy

2.2 TpynoBas MOTMBALMS U YAOBJIETBOPEHHOCTb TPYAOM

2.3 llenenosiaranue U IIaHUPOBaHKUE B MPOPECCUOHANBHOM 1€ATEIbHOCTU
2.4 TlpodeccuonanpbHasi KOMMYHHKAIIUS

2.5 llcuxosorust KOHQIUKTA

2.6 IlcuxoJiorus COBMECTHOTO TpyAa

2.7 IlcuxoJiorus ynpasieHUs

2.8 Ctpecc u ero npopuiakTuka
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OO611ee KOJIMYECTBO Pa3/eiioB 2.

4. O6beM yueOHOM IUCIMITIHHBI

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

OO0uiasi TPyA0eMKOCTh AU CHUILIMHBI 2 72 54
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,38 32,0 24
Jlexinm 0,44 16,0 12
[Tpaxtuueckue 3ansarus (113) 0,44 16,0 12
CamocrosiTesibHasi paboTa 1,11 40 30
KoHTakTHas camocrosiTesnbHas paboTa 0,2 0,15

1,11
CaMOCTOSTEIbHOE N3YUEHHUE PA3/IETIO0B AUCHUIIIIMHbI 398 | 29,85
Bua konTpoasn: 3auer

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
«Pyccknil I3bIK M KYJbTYPa PeYd B TEXHOJIOTHH MAaTEPUAJIOB COBPEMEHHOM IHEPreTUKN»

1. Heas aucuunauHbl — (GopMUpoBaHHE NPO(ECCHOHATBHON KYJIbTYphl PeueBOro OOLICHMS,
CIOCOOHOTO PeaTn30BbIBaTh CBOU KOMMYHUKATUBHBIE TOTPEOHOCTH B COBPEMEHHOM OOILIECTBE Ha
OCHOBE TMPUHIHUIOB 3PPEKTUBHOCTH, KOMMYHUKATHBHOW  II€JIECOOOPA3HOCTH, JIMYHOTO
JIOCTOMHCTBA, BHICOKOW 00111el 1 MpodeccrnoHaNbHON KYIbTYPbl, YBOXKEHUS K IPYTUM JIIOSIM
2. B pe3syabTaTe u3yyeHUs] JUCHUILINHBI 00y4AIOLIUIICA J0JI/KEH:

Oobnadamp cneayomuMi KOMIIETCHIIUSIMHA U MHAUKATOPAMH UX JOCTHKEHUS
VK-4.1; YK-4.2; YK-4.3; YK-4.4; YK-4.5; YK-4.8; YK-4.9; [1K-2.2
3namo:

- OCHOBHBIE MIOHATHUS Kypca: A3bIK, peub, TEKCT, QYHKIMOHAIbHbIE CTUIIU, PEYEBasi CUTYalUs, I3bIKOBAst
JIMYHOCTH;

- crieuu UKy yCTHOM M MMCbMEHHOH peyy;

- O0COOEHHOCTH COBPEMEHHOW COLIMOJIMHIBUCTUYECKOW CHUTYallud M OCOOEHHOCTH PEYEeBOTrO
MTOBEICHUSI COBPEMEHHOT'O POCCUIICKOT0 rOCCIYKaIero;

- 3TUKY U 3TUKET NPO(ecCHOHATbHOTO PEYeBOro OOLIEHUS;

- oco0eHHOCTH O(UIHUATBHO-IEI0OBOIO CTHJIA U OOMXOJHO-AENOBOrO MOJCTHIIS, CBSI3AHHOTO C
podeccuoHaIbHOM 1eATEIbHOCTHIO FOCCIYXKAILEro;

- cnenuduKy 1 KaHpbl HAYYHOTO CTUJIS PEUr, KOMIO3UIMOHHYIO CTPYKTYPY U A3BIKOBBIE CPEJICTBA
0(OpMIIEHHSI MarCTEPCKOM IUCCepTaLnu;

- HOPMBI JINTEPATYPHOTO S3bIKA;

- MpaBuja MOATOTOBKU TEKCTOB Pa3HbIX BUJOB IyOJUYHOT'O BBICTYIUICHHS, MPUEMBl YOKACHUS U
3aKOHBI HEKOH(IMKTHON KOMMYHUKALIHH.

Ymemo:

- JIOTUYECKU BEPHO, apI'YMEHTHUPOBAHHO U SICHO CTPOUTH YCTHYIO U MMCbMEHHYIO PEUb,

- TpaHC(HOPMUPOBATH MUCbMEHHBIN TEKCT B YCTHYIO OpMY peuu;

- COCTaBJISITH JIEJIOBbIE IOKYMEHThI B COOTBETCTBUM C HOPMAaTUBHBIMU TPEOOBAaHUSAMU;

- cOo3JaBaTh Ha OCHOBE HAYYHOI'O MPOMU3BEICHHUS BTOPUYHBIE KAHPbI MHCbMEHHOIO TEKCTa (TE3UCHI,
aHHOTAaIIO0, pedepaT) u 0POPMUTH MATUCTEPCKYIO TUCCEPTALIUIO, CIICTYs] HOpMaM HAYYHOU peuu;

- HaXOJUTh B TEKCTE peUeBbI€ OLINOKU U YCTPAHSATh UX;

- COCTaBJISITh TEKCT IYOJIMYHOTO BBICTYIUIEHUS (peub, AOKJAJ, HAyYHOE COOOIIEHNE) U BBICTYNATh
yOJIMYHO C pa3HbIMU KOMMYHUKAaTUBHBIMU HAMEPEHUSIMHU.
Bnaoemuv:
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- KyJlbTYpOi podeccroHaIbHO-/IEII0BOM U HaAyYHOM pedH B MUCbMEHHOM U YCTHOH dopme;

- pe4eBBIM STHUKETOM JUIsl pelIeHMs 3a7ady yueOHO-HAYYHOIro U Ipo(ecCHOHAIBLHOrO OOIIEeHUs B
cdepe Tocy1apCTBEHHOM CITY>KOBI;

- HOpMaMH PYCCKOTO S3bIKa;

- ocHOBaMH 3(p(PeKTUBHOM KOMMYHHKAIIMK (HaBbIKaMU MyOJIMYHOM pedH, apryMeHTaluu, BEJCHUS
JMCKYCCHUU) NPU 0OOyYEHUU B By3€ U B MPOPECCUOHANBHON NESATENIbHOCTH IPU B3aUMOJICHCTBUU C
rpakJaHaMU U KOJJIEraMU B KOJJIEKTHBE

3. Kpartkoe cogep:xaHue JUCUMILIHHbI

1. BBegeHue B npeamer.

3ajaun ¥ MECTO Kypca B MOJATOTOBKE MarumcTpa, FOTOBSIIETOCs K Kapbepe I'OCCIIYKallero.
[IpoGnema npectuxa U BOCTpeOOBAaHHOCTH PEUEBOM KYJIbTYphI B Halle BpeMsi. OCHOBHbIE TOHSTHS
Kypca; CTPYKTypa HallMOHAIBHOTO s13bIKa, P kak MupoBo#t s3b1K. Biisiaue si3p1ka Ha hopMupoBaHUE
JUYHOCTH 4YEJIOBEKAa, TMOHATUE S3bIKOBas JMUYHOCTh. OCOOEHHOCTH THUIU3UPOBAHHOM S3BbIKOBOI
JIMYHOCTH TOCYJAPCTBEHHOTO CITYXKAILIET0 U TUIIBI peUeBOM KyJIbTYpbl rocciyxaiiero. Pycckuit si3pix
KaK CHoco0 CyIIeCTBOBaHHUS PYCCKOTO HAIMOHAJIbHOTO MBILIUICHUS M PYCCKOW KYJIbTYpbl U Kak
3HaKoBas cucTeMa nepeaayud uHpopManuu. Tubl pedyeBbIX CcUTyaud U (QYHKIIMOHAJIBHBIE
Pa3HOBUIHOCTU COBPEMEHHOTO pPycCKOTo s3bika. OdwuimanbHbie U HEO(DUIIMATBHBIE CHTyaIluu
oO1ieHusl..

2. KyabTypa 1e/10BOro oo1eHus.

OcoOeHHOCTH  O(QUUMATIBHO-AEIOBOTO CTWISI W cepbl €ro  (yHKIMOHHUPOBAHUSL.
XapaxkTepucTuka 00MX0HO-EI0BOr0 MOICTUIISL, CBA3AHHOTO € IPO(GECCUOHATBHON AE€ATEIbHOCThIO
rOCCIyXalllero; UCTOPHUsI IJIOBOTO SI3bIKa; YCTHBIE (POPMBI JEIOBOM peun.

Crporoctb HOpM NMUCBMEHHOW (OpMBI Aea0BOro odmeHus. JKaHpel MMCbMEHHON J€I0BOM
KOMMyHMKaIMu. KaHuenspckuil NOKyMEHT Kak OCOOBIM THI TEKCTa; CTPYKTypa M IpaBuia
COCTaBJICHUSI JIOKYMEHTOB. VIHTepHanuoHangbHbIE CBOMCTBA pPYCCKOM O(uIMaIbHO-AEI0BON
MUCbMEHHOU peun. PeueBoii STUKET B IEJTOBOM MEPEIHCKE..

3. KyJabTypa HAy4HOM peyH.

Oco0OeHHOCTH HAy4YHOTO CTWUJIS PeUYd M €ro pazHOBUAHOCTH. JKaHphl HAy4HOrO CTHIIA, C
KOTOpbIMM paboTaeT MarucTpaHT (aHHOTauus, pedepar, cTaThs, [OKIAJ, TE3UChl OKIaja,
Ipe3eHTallMs], MarucTepckas auccepraius). Buasl komnpeccum.

Odopmnenne HayuyHOM KBanu(puKauUOHHOW paboThl. CTpyKkTypa Hay4dyHOHl paboThI.
PyOpukanusi tekcra: rnasbl, pasaenbl. Odopmuenue O6ubaunorpaduu, murarsl. CHocku. CHucok
HCIIOJIb30BAHHOM JIMTEPATYPHI.

4. HopMaTHBHBIN acleKT KyJbTYPbl peun

Omnpenenenre MOHATUN «SI3bIKOBasi HOPMa», «BAPHAHTHOCTh HOPMBI», «KOAU(DUKALMSI» U
«haxTop conuanbHOrO npectmwkay. [IpaBmIbHOCTh U MacTEpCTBO pedr. Pa3HOBUAHOCTH S3BIKOBBIX
HOpM. IIponsHoCUTENIBHBIE HOPMBI PYCCKOTO JInTEpaTypHOTo si3bika (PJIA).

Jlexcnueckue HOpMbl PJISI m nmpuumHel ux HapymeHus. PacnpocTpaHeHHbIE JIEKCHYECKUE
OLIMOKU: MJIEOHA3M U TaBTOJIOTHUSI.

I'pammatuyeckue Hopmbl PJIS, ciaydan ux napymenus. TpynHele ciydau ynoTpeOiaeHHs
HUMEH CYIIECTBUTENbHbIX. VI3MeHeHns, NPOucXosIie B YyIOTPEOICHUN YUCIUTENbHBIX. TpynHbIe
cllydyad MMEHHOTO WU TJIarojbHOro ympasieHus. CorjlacoBaHMe MOAJIEXKAIEr0 U CKa3yeMoro B
dbopmax uncna. YnorpediieHne neenpudacTHbIX 000POTOB.

Opdorpaduueckre u NyHKTyal[lMOHHbIE HOPMBI, aKTyalbHbIE I IEJIOBOTO MUChMA.

5. IToaroroBka nmy0JIMYHBIX BBICTYIVICHHH B Pa3HbIX KaHpaXx.

Ponp putopuku B moaroroBke rocciyxkamux. OcoOeHHOCTH MyOIUIHUCTUYECKOTO CTHIIS
peun. IloHATHE yCTHOrO MyOJIMYHOIO BBICTYIIEHHUS, €r0 BHUJIBI W OOIIME IpaBHUJAa MOATOTOBKH
yOJIMYHOTO BBICTYIICHUS.

OcoOenHoctu ybOexnaromed peurn U ee Buibpl. [loHsATHE apryMeHTauud U IpaBuia
aprymeHTauuu. BblOOp aprymMeHTOB B 3aBUCHUMOCTH OT TUIa ayauTOpuu. Ponb myOnuyHBIX
JUCKyCCU B cCOBpeMeHHOM oOuiectse. [1oAroToBka Kk TUCKycCUM U MTpaBUIIa y4acTHsl B HEH.
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4. O0beM yueOHOM TUCIUIUINHBI

Bunel yue6HOM paboThI 3E Axkan. Actp. 4
q
O0masi TPyA0eMKOCTh JUCHMILUIMHBI MO0 Yy4eOHOMY 2 72 54
IUIAHY
AyIUTOpPHBbIE 3aHATHS: 0,9 32 24,3
Jlexumonnsie 3anstus (JI3) 0,45 16 12
ITpaxtuueckue 3anstus (113) 0,45 16 12
CamocrositesbHas padora (CP): 1,1 40 30
KonrtakTHas camocrositenbHas paboTa 0,2 0,15
Pedepat/CamocrosiTenpHas mpakTudeckasi padboTa 1,1 20 15
CaMOCTOSATETFHOE N3YUYCHUE PA3/ICTIOB JUCITUTIIHBI 19,8 14,85
Buja koHTpoJIsi: 3a4eT / DK3aMeH 3auyer 3auyer

AHHOTANUA padoyeil NPOrpaMMbl AUCHUIIMHbBI

«OCHOBBI MEHEXKMEHTA " MAapKETUHIa B TEXHOJOTHH MaTEepHaAJIOB COBpeMeHHOﬁ
IHEPIreTUKN»

1 IMeap aUCHMIUVIMHBI — TIOJy4EHHE CHCTEMBI 3HAaHUH O 3aKOHOMEPHOCTSX
(GYHKIIMOHMPOBAHUSI XMMHUYECKOTO IPOM3BOJACTBA B CHUCTEME HAIMOHAIBHONW HKOHOMHKH,
MIpe/ICTaBICHU B 00JIaCTH MapKeTUHIa U MEHEIKMEHTA, BKIIIOYask METOJ0JIOIMUYEeCKUE OCHOBBI U
3aKOHOMEPHOCTH, (YHKIUHU, METOJbl, OPraHU3ALMOHHBIE CTPYKTYpbI, OpPraHU3alHI0 MPOLECCOB,
TEXHUKY W TEXHOJOIMI0 MapKeTHMHIra U MEHE[UKMEHTa B YCIIOBUAX PHIHOYHOW SKOHOMHKH;
3aJI0’KEHUE OCHOB MPO(HECCUOHATBLHON IeITeIbHOCTH OaKaIaBpoB.

2 B pe3yabraTe H3y4eHHs] JUCHUILIUHBI 00YYAIOLIUIICA 0JIKEH:

Obnadams CIEyIONUMA KOMIIETECHIIUSMA U WHIUKATOPaMH X JTOCTHKCHHUS:

VK-3.2; VK-3.4; VK-3.5; VK-3.7; VK-3.8; IIK-6.1; IIK-6.2; IIK-6.3.

3nams:

- OCHOBBI SKOHOMUYECKOU KYJIbTYpPBI, B TOM 4YHCJie GPUHAHCOBON I'PAMOTHOCTH.

Ymemo:

- HCMOJb30BaTh 3HAHUS OCHOB OSKOHOMHUKU IpPU MPUHATHM OOOCHOBAHHBIX pEIICHUH B
Pa3IMYHbIX 00JACTIX ACSITEIbHOCTH.

Braoemy:

- HaBbIKAMU BbIOOpAa HIKOHOMUYECKHM OOOCHOBAHHBIX PpELIEHUH B pa3IU4HbIX O00IACTAX

AKHU3ZHEJCSTEIbHOCTH.

3 Kparkoe coaepxxanue TUCUUIIMHBI

Pa3zoen 1. Ocnogwl ynpaenenus npeonpusamuem

Bgenenue. Ilpeamer, meton u coaepkanue TuciuIuivHbl. Teopus ynpasienus. CyliHOCTb U
conepkanue ynpasieHus. OcHoBHble TOHATUS dddexTuBHOCTH ynpasienusa. Cnenuduka
YIPaBIEHYECKOW JESATEIIbHOCTH, COBPEMEHHbIE MPOOJIEMBbl yIpaBiICHUS. 3aKOHOMEPHOCTH U
npuHIUNBL yrpaBiaeHUs. CyObeKTUBHbIE M OOBEKTUBHBbIE (hakTOpbl B ympaBieHuud. Cucrema
yIOpaBieHUsl NpeanpuiaTieM H ee CcTpykrypa. OueHka 3(p¢peKkTuBHOCTH ympasieHus. llonstue
CHUCTEMBI YIPABJICHHS, pacrpeaesieHne (QyHKIWM, MOJTHOMOYUN M OTBETCTBEHHOCTH. [IpWMHIUTIBI
MOCTPOCHUSI CHUCTeMbl ympaBieHusa. LleHTpanuzauus u  JeUEHTpaidu3alus  yIpaBJICHUS.
JlenerupoBaHue IMOJIHOMOYMM B mpoueccax ymnpasieHus. OpraHu3allMOHHasi CTPYKTypa
npeanpusaTis U ux Buabl. [lokasarenu 3ppeKTUBHOCTH yIIpaBICHUS.

Paszoen 2. Ocnogwvt meneorncmenma

Lemu B cucteme ympaBieHus. Pa3zpaboTka cTtpareruii M IiaHoB opraHuzanuu. Llemm wu
LelienojaraHue B yhpaBieHUHM. Pojib 1I€eTM B OpraHu3aldd W OCYUIECTBJICHHUU IIPOLIECCOB
ynpasieHus, kinaccudukamus nenei. [loctpoenue nepesa neneit. Coueranue paznooOpasus 1esei u
¢byHkuit MeHemxmenTa. Cucrema ympapiaeHus 1no uensiM. CrpaTerus M TakTHKa YIPaBJICHHUS.
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CylmHoOCTh, NPUHIMIBL M MeTOAbl IulaHupoBaHus. Ilpomecc BbipaOoTku cTparerun. Dopmbl
TEKYIIEero IIaHupoBaHus. TexHoJorus pa3pabOTKUM W TPUHATUS YIPABIEHYECKUX PEILIECHUH.
Pa3pabotka ynpasnendeckux pemeHuid. [lonstue u kinaccudukaius ynpaBlIeHYECKUX PELICHUMH,
OCHOBOIIOJIATAFOIIUE JIEMEHTHI JEATEIbHOCTH, YCIOBHS U KPUTEPUH IPUHATHUS PEIIEHNMN, IIPOLECC U
MOJIENIM IIPUHATHUS YIIPABICHUYECKUX PEUICHUM, pealn3alns yIpaBJICHYECKUX pelleHni. Biacte B
cucrteme yrpanieHus. JlunepcTBo u cTuiib yrpasieHus.. OTHOLIEHUS BJIACTH B CUCTEME YIIPaBJICHHUS.
[IoHATHE M TUIIOJIOTHS BIACTH; BJIACTh M aBTOPUTET MEHEKepa. VICTOUHMKY BIIACTH B YIIPABICHUH
OpraHu3aluei; NapTHEPCTBO B MPOLECCaX MEHEHKMEHTA. JIMaepcTBO M CTWIb yIPABICHUS.
[Ipouecchl (hopMHUpOBaHMS W OCHOBHBIE COCTAaBJISIONIME JIHAEPCTBA. MOTHBALlMOHHBIE OCHOBBI
yhpaBiieHus: 1 KOHQUIUKTHL. ['pynnoBas AMHaMuKa U KOH(IUKTHL.

Pazoen 3. Ocnosvl mapkemunzaa.

MapkeTHHI Kak CHCTEMa YIPABJICHUS, PEryJIMpOBaHUS M HU3y4eHHs pbIHKA. [loHATHE
MapkeTuHra. [IporcxoxaeHue u CyIHOCTh MapKeTUHTa, e MapKeTHHra. OCHOBHbIE NPU3HAKU
MapKeTUHIOBOro CTujsl ynpasiieHus. Konnenmuu mapkeruHra. OCHOBHbIE BUIbI MapKETHHTA.
MapkerunroBas cpena. Kommexkc wmapketuHra. OCHOBHbIE MAapKETUHIOBbIE HHCTPYMEHTHI.
Copep:xaHue U MpoLecc yrnpaBieHUs MapkeTUHroM. OcHOBHbIE (YHKIIMM MapKeTUHra. ToBapHas,
LIEHOBAasl, COBITOBAas U KOMMYHHKalMOHHAsl NOJUTUKU QupMbl. ToBapHbie ctpateruu. Pa3paborka
HOBBIX TOBApOB.

4 O0beM yueOHOM TMCHUITHHBI

Bu yuedHoii paGoThI O0beM IMCUMIINHBI
3E AKajn. 4. AcCTp.4.
O01mas TpyA0eMKOCTh JUCHMIJIMHbBI 3 108 81
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 0,89 32 24
Jlexinm 0,44 16 12
[TpakTnueckue 3anstus (113) 0,44 16 12
Jlaboparopusie padboTs! (JIP) - - -
CamocrosiTesbHasi paboTa 2,10 76 57
KonrakTHas camocrositenbHas pabota 0,2 0,15
2,10
CaMoCTOSATENbHOE N3YUYEHHUE PA3/IEI0B AUCHUIIIMHbI 75,8 56,85
Buja nToroBoro KOHTpoJIs: 3auer

AHHOTANUA padoyeil NPOrpaMmMbl IUCHUIIMHbBI

«OCHOBBI TEXHMYECKOT'0 PEryJTUPOBAHMS U YNIPABJIE€HHS KAa4eCTBOM B TEXHOJIOTHU
MaTepHaJIOB COBPEMEHHOM IHEPreTUKM)

1. Hesb 1McUMNIMHBI — [I0JIy4€HUE CUCTEMbI 3HAHUN 00 yIpaBJIeHUU Ka4eCTBOM Ha IPEIIPUSITHUSIX
B CHCTEME HAllMOHAJIbHOM 3KOHOMMKH, BKJIIOYas METOJOJIOIMYECKHE OCHOBBI U 3aKOHOMEPHOCTH
YIpaBJIEHUS KaueCTBOM B YCIIOBUSX PBIHOYHOM 3KOHOMUKHM M BHEAPEHHE DPE3y/IbTaTOB HAY4HO-
TEXHUYECKUX U MPOEKTHO-KOHCTPYKTOPCKUX pa3pabOTOK B PEaJIbHBIM CEKTOP SKOHOMHUKH.
2 B pe3yabraTe H3y4eHHs JUCHUILIUHBI 00YYAIOLIUIICA 0JI/KEeH:
Oébnadamp cnenyromIMMU KOMIIETEHIIUSIMU U UHJIUKATOPaMU UX JOCTHKEHHUS:
VK-3.2; VK-3.4; VK-3.5; VK-3.7; YK-3.8; TIK-6.1; TIK-6.2; [1K-6.3
3nams:
- TPUHLMIBI COCTABJIEHUS TEXHUYECKOM JoKyMeHTanuuu (rpadukoB padOT, MHCTPYKIIHM,
MIJIAHOB, CMET, 3asBOK Ha MaTepUalibl © 000PYIOBAHUE) | IP.;
- TEOPETUYECKUE OCHOBBI U METO/IbI BEIPAOOTKHU IIeJIeil U cTpaTeruu OusHeca;
- NPUHIUIOBI TOJArOTOBKM JOKYMEHTALMU JJISl CO3JaHHsl CHCTEMbl MEHEI)KMEHTa KauecTBa
TPEIIPUSITHS,
- METOJbl M TEXHOJIOTUY MPUHATHS U pealn3alyy YIPABICHYECKUX PEILICHUH.
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Ymemn:

- pa3pabaThIBaTh TEXHUYECKYIO JJOKYMEHTAIUIO;

- TPUHUMAThH YIPABIIEHYECKUE PEIICHUSI U OPraHU30BBIBATh UX BHITIOJTHEHHUE;

- cobupath, 00pabaTbIBaTh TEXHUYECKYIO HHPOPMAIHUIO;

- paboTaThb C yIpaBICHUYECKOMW JIOKyMEHTAalMeld, I0Jb30BaThCA 3aKOHAM, HOPMaMHU H
[paBUJIaMH aJIMUHUCTPATUBHOM JESTEILHOCTH;
pacnpenensatb 00s13aHHOCTU U OTBETCTBEHHOCTD;
HCI0JIb30BAaTh METO/Ibl MOTUBALIMU IEPCOHAIA;
KOHTPOJIMPOBATh U PEryJupoBaTh UCIOJIHEHUE IIIaHOB.
Braoemy:
CIOCOOHOCTBIO B COCTABE KOJJIEKTHBA UCIIOJHUTENIEH Y4acTBOBATh B IPOEKTHBIX paboTax 1o
CO3aHMIO U MTPOU3BOJICTBY MAaTE€pPHaIOB COBPEMEHHOM SHEPTeTUKH;

- HaBBIKAMH IIPUMEHEHHUS OTNITUMAIIBHBIX ITOIX00B JIUIS TMATrHOCTHKH U aHAaJIM3a PHIHKA;

- HMHCTpYMEHTaMH 3Q(PEKTUBHOTO YIPABJICHUS.

3. Kpartkoe cogep:xaHue JUCUMILTHHbBI

1. OcHOBBI yNIpaBJ/IeHUs KAYeCTBOM Ha NMPeANpPUSITHH

1.1 Beeoenue. Ilpeomem, memoo u coodepircanue Oucyuniaunpl. Teopus yIpaBICHUS:
yIpaBjieHUE KaKk MNOTPEOHOCTh M Kak (akTop yclexa NesTeIbHOCTH, CYIIHOCTb U COJIep:KaHue
yIpaBJe€HUsl, MECTO TEOPHUU YIIPABJICHUsI KAU€CTBOM B CHUCTEME COBPEMEHHBIX 3HAHMM, crenuduka
YIOPaBIEHYECKOW  JESITENIbHOCTH,  COBPEMEHHbIE  IpPOOJIEMbl  YIPABJICHHUS  KaueCTBOM.
3aKOHOMEPHOCTHU U MPUHIUIIBI YIIPaBICHUS KAU€CTBOM: CyObEKTHUBHBIE U 0OBEKTHUBHBIE (PaKTOPHI.

1.2 Cucmema ynpaenenus kauecmeom Ha npeonpuamuu. Ouyenka 3IQghexmuenocmu
ynpaenenusa Kauecmeom. Cuctema YIpaBi€HHUs KAayeCTBOM: IOHSITHE CHCTEMbI YIIpaBJICHMUS,
pacnipenenenrue (GYHKIUWA, TOJHOMOYMM M OTBETCTBEHHOCTH, MPUHIIMIIBI TOCTPOCHHS CHUCTEM
yhopaBiieHus KayecTBOM. lleHTpanusanuss M JAeUEHTpajdu3auus YIOpaBiIeHHUS, AeJerMpoBaHUE
MMOJJHOMOYMH B TMpolleccax ympaBieHuss KadecTBOM. OcHOBHBIE TOHATHS 3(G(OEKTUBHOCTH
ynpasieHus kadecTBoM. [lokazarenu 3¢hhekTUBHOCTH yIpaBlIeHUsI KAYECTBOM.

2. OcHOBBI CHCTEMBbI MEHEe/IZKMeHTa KauyecTBa

2.1 Ilenu 6 cucmeme ynpasnenusa Kkauecmeom. llenu B ynpaBieHUN KauyeCTBOM: POJIb LIEJIU B
OpraHM3allil W OCYUIECTBJICHHUU IPOLECCOB YIpaBJICHUs, KiIacCU(pUKaLus Lejed, MOCTPOCHHE
JIepeBa IieNiei; coueTanre pazHoooOpasus 1enei u GyHKIUi MEHEPKMEHTA; CUCTeMa YIIPaBJIECHUS 110
LeNsIM; CTpaTerusi W TaKTHKa YOpaBjieHUS KadyecTBOM. CyIIHOCTh, TPUHIUIBI M METOJIbI
wianupoBaHus. [Ipouecc BbipaboTku crpareruu. GopMbl TEKYIIEro IUIAHUPOBAHMS YIPaBJICHUS
KauecTBOM. BHenpenue pe3yabTaTOB HAyYHO- TEXHHUYECKHX W TPOEKTHO-KOHCTPYKTOPCKUX
pa3paboTOK B peaibHbINl CEKTOP SKOHOMHUKH.

2.2 Texnonocus papabomku u npuHamus ynpaejileHueckux peuieHuil. PazpaboTka
YOPaBICHYECKUX  PEIICHWM: TIOHATHE W KiIacCH(UKAIUs  YIPaBICHYECKUX  PEIICHHMH,
OCHOBOIIOJIATAI0ILIKE 3JIEMEHTHI JIEATEIbHOCTH, YCIOBUS U KPUTEPUU NIPUHATHUS PELISHUM, IPOLIECC U
MO/IEJIH IPUHSTHS YIPABICHYCCKUX PEUICHUN, peaiu3alisl yIpaBICHUYECKUX PEIICHUH.

3. ¥Ynpaenenue nepconanom

3.1 Bracmyv 6 cucmeme ynpasnenus. Jludoepcmeo u cmunsp ynpagnenus. OTHOILIEHUS BJIACTH
B CHCTEME YIPABIICHUSI: TTIOHATUE W TUIIOJIOTHUS BJIACTH; BJIACTh U aBTOPUTET MEHEKEPa; MPU3HAKH,
(akTopbl W TMPOSIBICHUS HEYMPaBISIEMOCTH; MCTOYHUKH BJACTH B YIPaBICHUU OPraHU3allUCH;
MapTHEPCTBO B Ipolieccax MeHEeKMeHTa. JIuaepcTBO M CTWIb  YINPABICHUS: IPOLIECCHI
(bopMHUpOBaHMS U OCHOBHBIE COCTABJISIONINE JIUJIEPCTBA, (hopMabHble U HEPOpPMaJIbHbIE (PaKTOPHI
JUAEPCTBA, MPOSIBICHUE JTUAECPCTBA B CTUJIC YIPABJICHUS, TEHICHIIUS Pa3BUTHUS CTUIISL YIIPABJICHUS.

3.2 Momueauuonnvie 0cHO6bl ynpasieHus U KoH@paukmusl. MoTuBanus ACSITEIBHOCTH B
YIpaBJICHUU: MOTHUBBI JCATEIHHOCTH YEJIOBEKAa W UX POJIb B YIPABJICHHH, OCHOBHBIC MOHSATUS U
JIOTMKA IIpolecca MOTUBaLuM, (akTopel (OpMHUPOBAHUS MOTHUBOB TpyZAa; MCIOJIb30BaHUE
MOTHBAIlMK B TPAKTUKE MEHEHKMEHTa; (akTopbl 3(PPEKTUBHOCTH MOTHBAIMU; COBPEMEHHBIC
KOHIICTIIIMM MOTHUBaIMK. ['pynmoBas AuHaAMUKA W KOH(MIUKTBI: pOJb TPYNIBI B TOBEICHUH H
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NeSITEeIbHOCTH 4eJIoBeKa, (OpMUPOBAHME TPYII, B3aMMOJACHCTBHS B IpYIINE U B OpraHU3allly;
BO3HUKHOBEHHUE, IPOSBICHHUE U Pa3HOBUIHOCTU KOH(IMKTOB, BIUSHUE KOH(IUKTOB Ha yIIpaBJIeHHUE

Ka4dye€CTBOM.

4. O0beM yueOHOH TUCIUIUINHBI

Bua yueOHo# padoThbl

O0BneM TUCHUILINHBI

3E AKaj. 4. AcTp. 4.
O01mas TpyA0eMKOCTh JUCUMILJIMHbI 3 108 81
KonTrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 0,89 32 24
Jlexinm 0,44 16 12
[TpaxTnueckue 3anstus (113) 0,44 16 12
Jlaboparopusie paboTs! (JIP) - - -
CamocrosiTesbHasi paboTa 2,10 76 57
KonTakTHas camocrositenbHas pabota 0,2 0,15

2,10

CaMoCTOATENbHOE N3YUEHUE PA3/IEI0B AUCHUIIIMHbI 75,8 56,85

Buja nToroBoro KOHTpoJIsi: 3auer

AHHOTANUA padoyeil NPOrpaMmMbl JUCUUILTHHBI
«HeTpaguuuoHHas nepepadoTka peaKoMeTAIbHOT0 ChIPb D)

1 Heab aucuumiuHbl — GopMHUpPOBaHHE Yy 00YYAIOIIUXCSI TEOPETUUECKOW 0a3bl 3HaHUU B
o0nacTu BO3MOXKHOCTEM MexaHumdecko axktuBamuu (MA) kak MeToJa COBEpPUICHCTBOBAHHUSA
CYUIECTBYIOIIUX M CO3JaHUS MPUHIUIHAIBHO UHBIX CXEM MepepadoTKu MHHEpPAIbHOI0

PEAKOMETAITIBHOT'O ChIPbs.

2 B pe3yJabraTe H3y4YeHUS AUCHUILIMHBI 00YYAIOUIUICH TOJIKEH:

Ob6aaoams clieayoUUMU KOMIETEHIUSIMH U UHIMKaTOPAMH UX TOCTUKEHUS:

TICK-1.1.1; TICK-1.1.2; TICK-1.1.3; TICK 1.2.1; TIK-1.2; TIK-4.2; TIK-4.3; TTK-5.2

3nams:

— QITOPUTM U Crienu(UKy OpraHu3alui CXeM MEXaHWYECKOW aKTHUBAIMH M MEXaHOXUMUYECKOU

nepepaboTKU PeKOMETAUIBHOTO ChIPhS;

— (aktopsl, BausAomue Ha 3PPHEKTUBHOCTh MEXaHUYECKOTO BO3JIEHCTBHS HA KPUCTAJUTMYECKYIO

CTPYKTYpPY BEIIECTB;

—  METOJbl U3YUEHUS CTPYKTYpPbl aKTUBUPOBAHHOTO TBEPJOTO TENA ;
— COBpPEMEHHOE€ H3MENIbUUTENIbHOE O0OpYy/IOBaHUE M PEaTU3yeMbli B HEM BUJ MEXaHHYECKOTO

BO3ACUCTBUS;

—  B3aUMOCBS3b MEXK/ly TUIIOM MEXaHUYECKOIO BO3JCHCTBHS U U3MEHEHHUSIMHU B KPUCTAJUINYECKON
CTPYKTYpPE B 3aBUCHMOCTH OT THIIA KPUCTAUIMYECKON PEIIETKH MUHEPAJIA.

Ymems:

— TMPOBOJUTH MOUCK HAYYHO-TEXHUYECKOM W MATEHTHOW JMTEepaTypbl MO HHTEHCU(UKALUU
IIPOLIECCOB PA3JIOKEHUS PEAKOMETAIUIBHOTO ChIPBS C IOMOIIBIO MEXaHUYECKOW aKTUBALINH;
— 000CHOBATH BHIOOP U PEKUMBI pabOTHl U3MEIBUYUTEILHOTO 000PYIOBAHUS JIJII MEXaHUYECKON
(MeXaHOXMMUYECKOM ) aKTUBALIMM MUHEPAJIA C YUETOM €r0 KPUCTANINYECKON CTPYKTYpHI;
— wuHTepnperupoBatb pesynapratel POA, JITA m np. METONOB, MCHOJB3YEMBIX JUIsl AaHAINA3A
W3MEHEHNUH B KPUCTAIIMYECKOM CTPYKTYpE MO ACCTBUEM MEXaHUYECKON aKTHBALIUU.

Braoemeo:
— HaBBIKAMH  HMHTEPIpPETAllMd  PE3yJIbTaTOB
PEIAKOMETAJUTBHOTO CBIPBS;

KPUCTAJUIMYECKOU

CTPYKTYpBI

— HaBbIKaMU HPAKTHYCCKOTO IMPUMCHCHUA 3HAHUH O IMPUMCHCHUU MEXaHMYeCKOH aKTHUBalluu 1Jid
I/IHTCHCI/I(bI/IKaIII/II/I MCTOOO0B Pa3JIOKCHUA, BbIIICIaYUBaAHNA PEAKOMETAIIJIBHOI'O ChIPbs, a TAKKE O
BO3MOXHOCTAX MEXaHOXNMHNYCCKOT'O CHHTE3a COC}II/IHCHI/Iﬁ PEAKHUX MCTAJLJIIOB.
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3. Kpartkoe cogep:xaHue IUCHHUILTAHBI

Paznen 1. OcHoOBHble MNOHATHA M 00IIHe TMOJIOKEHUS] MeXaHH4YecKod U
MeXaHOXMMHUYECKOH aKTHBAlMM TBepAbIX Tejd. MeToabl HMcciel0BaHUSI AKTHBHPOBAHHBIX
MMHEpAJI0B

1.1. Teopusi MeEXaHOXUMUYECKHUX Mpo1ieccoB. CTPYKTYpPHbIE M3MEHEHUS KPUCTANINYECKUX
TE€J O/ ICHCTBUEM MEXaHUYECKOW AKTUBALIMM.

OO6mue Bompochl MexaHuueckod aktuBauuu (MA) TBepabix Ten. TepMuHbl «rpydoey,
«CpeiHEe», «TOHKOE» U «CBEPXTOHKOE» M3MeibueHue. [loBplllieHne peakiHMoHHOM CrocoOHOCTH
BEIIECTB B 3aBUCHMOCTU OT XapakTepa (pekuma) BO3JEHCTBUS PAbOYMX TEN — HCTUPAIONIUH,
BUXPEBOM, yIapHbIi U T.4. (TUNa anmnapara-usMenbuutess). [loHaTHs MexaHudeckasi akTUBAIUs U
MEXaHOXMMHUECKas aKTUBALUg. XUMHUYECKasl CBsI3b B TBepAbIX Tenax. CpelHui pasmep 4acTull,
ylaenpHas TOBEPXHOCTh. Pa3Mepbl KpUCTAIUIMTOB (00JIaCTM KOTEPEHTHOIO paccesHus, OJIOKHU
MO3aWKH), MHUKpoAehopMalMK KpHUCTALIHYeCKOM pemeTku. Oddext Xoasamma. Teopus
MEXaHOXMMHMUYECKUX IpolleccoB. Mojenu axkTUBaluu (CTaTUCTHYECKas, JAUHAMHUYecKas Hu [p.),
MOJENU pacipeneneHusi (OLlEeHKH) SHEpruy, HAKOIUIEHHOM TBEpIbIM TEJIOM MpPU MEXaHHYECKOU
aKTUBALIUU.

CrpyKTypHbIE U3MEHEHUsI KpUCTAJUIMUECKUX Tel o aerictBueM MA. «Cyxoe» u «MOKpoe»
n3MenbuYeHue. BinsiHre oTHOIIEHHS Macchl pabounx Tell K mMacce oOpabaThiBaeMOro Marepuasna;
MaTepuai, reoMeTpusi pabouux Tei U ap.(hakTopsl.

1.2. Db ¢dekTUBHOCTD PA3IMYHOIO TUIIA aNllapaTOB U PEKUMOB U3MEIbUYEHHUS.

KoHcTpyKTHBHBIE 0COOEHHOCTH HamboJjee paclpoCTpaHEHHbIX amnnapaToB-U3MeNbUUTENeH
(menbHULBI: OapabaHHble, TpyOHblE, BHUOpAlOHHbIE TPYOHBIE, IUIAHETAPHbIE, KOJBbLEBbIC
CTHpalolue, JI€3UHTErpaTop, AaTrTPUTTOpP, JIMHEHWHBIM WHAYKUMOHHBIA Bpamarenb U Ap.).
DHepreTuyeckuil NpuHIMN Kiaccupukanuu anmnapaTos. BiusHue cioco0a pazpyiieHus Ha GU3HKo-
XUMHUYECKOE COCTOSIHUE KPUCTAIMYECKMX BEIIECTB C OJM3KUMHU BEIUYMHAMHU YIEIbHOU
MOBEPXHOCTU IPU M3MEIHYEHUU B allaparax pa3IMyHbIX TUIOB (Ha IpUMEpEe KBapLEBOrO MECKa).
®daxTopsl, Biusome Ha 3 (HEKTUBHOCTh MEXAHUYECKOTO BO3JIEHCTBUS B Pa3IMUYHBIX MEJIbHUIAX
(padoTer XomakoBa u XeerHa).

1.3. IlpsMble ¥ KOCBEHHbIE METO/IbI MCCIIE0BAHNS AKTHBUPOBAHHBIX MUHEPAJIOB.

[Ipsimple  MeTOABI  HCCIENOBAaHUS  AaKTHMBUPOBAaHHBIX TBEPAbIX  BEIIECTB: IpSMbIE
(kamopumerpuueckue nsmepenus, POA, JITA, DIIP, UK-, meccOayapoBckasi CHEKTPOCKOIHUS U AP.).
KocBeHHble ~ MeTOAbI  HCCIIENOBAaHUS  AKTUBUPOBAHHBIX  TBEPIABIX  BEUIECTB  (KUMHETHUKa
B3aUMOJICHCTBUSL HCXOJHBIX M AaKTHUBHUPOBAHHBIX IPU PA3IUYHBIX PEKUMAaX MEXaHHYECKOU
00pabOTKH TBEP/IBIX TEJI C PEAreHTAMH).

Paznen 2. IlpumeHeHMe MeXaHMYecKOW AaKTHMBAallUM B IIpoLeccax pa3jioKeHUsi
MMHEPAJIOB U BbllleJIa4MBaHus TBepaoi ¢a3bl.

2.1 IlpuMeHEHHE MEXaHWYECKOW aKTUBAIMU B MPOILECCaX PA3JIOKEHUS IUPKOHOBOTO
KOHIIEHTpATa.

Bnusinue pexuMOB «CyXOro» M «MOKpPOIo» H3MeNbueHUsl (aKTUBALMM) B LIEHTPOOEKHOM
wianetapHod MenpHune (LIIM) muxThl HUPKOHOBOTO KOHIEHTpaTa ¢ KapOOHATOM KalblMs Ha
CTENEHb Pa3JIOKEHUSI HUPKOHA MIPU CIIEKAHUU.

Bnusinue mnpenBapuTenbHONM MeEXaHMYECKOW aKTUBAallMKM LIMPKOHOBOIO KOHIIEHTpaTa Ha
pa3JIo’KEHUe ero CreKaHUueM ¢ rekcapTOPOCHIMKATOM KaJHsl.

2.2 llpuMeHeHHEe MEXaHUYECKOW aKTUBAallMM B Mpolieccax  cyiabdaruszanuu
PEAKOMETAIILHOTO ChIPBS.

Bnusinue tuna akrusaropa (OU-2, AI'O-2) Ha cTpyKTypHbIE U3BMEHEHUS OaJiiesienTa U ero
PEaKIMOHHYIO CIIOCOOHOCTH Mpu cynbdaTtuzanun. UHTeHCHpUKanms mporecca.

Bnusinue ycnosuit MA B aktuBatope OM-2 Ha MOBBIIIEHHE PEAKIIMOHHOW CIIOCOOHOCTH
TaHTaNI0-HUO0ATOB (IUPOXIIOP, TAHTATIUT, KOJTYMOUT, BOJPKMHHUT) B MPOIIECCE UX CYNIb(aTH3alUHU.

Brnusane MA Ha peaknMOHHYIO CHOCOOHOCTh CIIOMCTHIX CHJIMKATOB (Ha MpuUMepe
JENU0JIUTA) IPU CyIbpaTH3aLUU.
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2.3. llpumeHeHHe MEXaHWYECKOW AaKTHUBAIIMM B  TPOLIECCAX  BHIMICIAYNBAHUS
PEIKOMETAIIILHOTO ChIPbSL.

Bnusinue MA Ha peakiiMOHHYIO CHOCOOHOCTh 110 OTHOILLIEHUIO K MUHEPAJIbHBIM KHUCIOTaM
IUPKOHOCUJIMKATOB C PAa3HBIM TUIIOM KPHUCTALTMYECKON CTPYKTYphl (Ha MPUMEpPE OCTPOBHOTO
CUJIMKAaTa MUPKOHA U CJIOUCTOTO IMPKOHOCUIIMKATA IBIUATHUTA).

Brnusiaue tuna anmapata u yciaoBuid MA Ha KpUCTAJIUTMYECKYIO CTPYKTYPY Oepuiuia ero u
PEaKIMOHHYI0 CIHOCOOHOCTh MO OTHOIICHUIO K CEPHOM KHCIOTE€ M BOJH(PAMHUTO-IIEETUTOBBIX
KOHIEHTPATOB MPH aBTOKJIABHO-COJIOBOM BBIIIEIAUUBAHUH.

ConpBOMETATYpPTUUECKHE BAPHUAHTHI nepepadoTKu MEXaHOAKTUBHPOBAHHOTO
PEAKOMETaUIHbHOTO MHHEPATBLHOTO M TEXHOTEHHOTO CBHIPhS (IBIUAIHUT, KOTYMOUT, OTpaOOTaHHbBIE
KaTaJn3aTophl).

Pazgea 3. MexaHoXuMHYeCKHe PeaKIIMd B HEOPraHMYECKUX CHCTEeMAaXx.

Mexanoxumuueckue (MX) Meronapl nepepabOTKU peAKOMETAIUIBHOIO ChIpbs (U3BJIEUEHUE
P32 wu3 OactHe3uTa; BoJbppamMa M3 MEXAaHOXUMUYECKH MOIU(MUIIMPOBAHHOTO BOJIB(PAMUTA;
W3BJICYCHHE KOMIIOHEHTOB WTTPHUM-aJIOMHHHEBOTO TpaHaTa W3 OTXOJIOB IPOM3BOJICTBA).
MexXaHOXMMHUYECKHI CUHTE3 COCUMHEHUIN PEAKUX METAIIIIOB.

4 O0beM yueOHOM THCIUIIHHBI

. 10 cemectp
Butel yieOHol paborel 3E Axan. 4. Actp. 4..
Oomas TPY10€MKOCTh AUCHMILINHBI no 4 144 108
Y4eOHOMYIJIAHY
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,78 64 48
Jlexuun 0,89 32 24
[TpakTnueckue (cemunapckue) 3aastus (113) 0,89 32 24
CamocrositesbHas padora (CP): 2,22 80 60
KonrtakTHas camocrositenbHas paboTa 0,2 0,15
2,22
CaMOCTOSATENbHOE N3YUYEHHUE PA3/I€TI0B AUCHUIIIMHbI 79,8 59,85
Buja nTOroBoro KOHTpoJist 3auer

AHHOTANUA padoyeil NPOrpaMMbl JUCUMILTHHBI
«MaremaTudeckoe MOJAEJIUPOBAHNE IKCTPAKIIMOHHBIX PABHOBECHID)

1 Ileab AUCHUMIVIMHBI — [pHOOpeTeHue OOydyaroUMMUCS 3HaHUM 10 OCHOBaM
MaTEMaTHYECKOTO MOJIETMPOBAHUS SIKCTPAKIIMOHHBIX MTPOLECCOB C UCIOJIB30BAHUEM COBPEMEHHBIX
MPEACTaBICHUH O TEPMOJMHAMUKE XUMUYECKOW CHCTEMBI, a TaKkKe O (PU3UKO-XUMUHU
SKCTPAKIIMOHHBIX MPOIIECCOB, 0A3UPYIOIIEHC HA COBPEMEHHBIX TEOPHUSIX PACTBOPOB U IMOCIECIHUX
JOCTIDKCHHSIX (PU3NUECKOW XMMHH 110 OTIPEACIICHUIO M PacueTy TEPMOJINHAMHYECKOW aKTUBHOCTH
KOMITOHCHTOB.

2 B pe3yibTraTe U3y4YeHHUs AMCUUIIMHBI 00YYAKOIMIACS HOJI2KeH:

Obnadams CIETYIOINIMMU KOMIIETCHIIMSAMU U HHIUKATOPAMH UX JOCTHKEHUS:

IICK 1.2.1; I[ICK 1.2.3; I[ICK-2.1.2; IIK-1.1; I[IK-1.2

Buame:

— TEpMOJMHAMHUKY BOJHBIX PACTBOPOB JJIEKTPOJMUTOB W HEBOJHBIX PACTBOPOB IKCTPAKIMOHHBIX
CHCTEM,

—  METOJbI ONPEAEIEHUS TEPMOJIUHAMUYECKUX TapaMeTPOB IKCTPAKIIMOHHBIX CUCTEM;

—  METOJbI ONPEAEIIEHUS COCTaBa SKCTPArUPyEMbIX COCTUHEHU;

—  OCHOBHBIE MEXaHU3MBbI SKCTPAKIMOHHBIX MTPOLECCOB U ONMUCKIBaroIMe ux 3/ IM ypaBHeHus;

—  METOJbl pacueTa CBOMCTB AKCTPAKIIMOHHOM CHUCTEMBI Ha OCHOBE MTapaMETPOB MAaTEMaTUYECKOTO
MO/IEJIMPOBAHUS SKCTPAKIIMOHHBIX PABHOBECHUI;

— TporpamMMHOE oOecleueHue mjisi pacdyeTa TEPMOJIMHAMHYECKHX XapaKTEPUCTHUK PaCTBOPOB
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AJIEKTPOJIUTOB U MAaTEMATUYECKOTO0 MOJIEIUPOBAHUS SKCTPAKIIMOHHBIX PABHOBECHM B cHCTEMax
C PEIKMMH METaJUIAMU.;

— MpoIenypy HCIHOJIb30BaHMS MOJYYEHHBIX PACUETHBIM IIyTeM MapaMeTpOB 3KCTPAKLIMOHHON

CUCTEMBI JJI1 TEXHOJIOTMUECKHUX PACU€TOB B IIPOM3BOJICTBEHHBIX 3KCTPAKLIMOHHBIX MPOIIECCAX.
Ymemo:

—  OCYLUECTBJISTH HOMCK MH(OPMALIMU 10 METOJaM MOJIETUPOBAHUS SKCTPAKIIMOHHBIX pABHOBECU;

— T[PUMEHATh TNOJYYEHHbIE 3HAaHUS JJIS MOJEIUPOBAHUS SKCTPAKUMOHHBIX PpABHOBECHH B
U3Y4YaE€MbIX DSKCTPAaKIMOHHBIX CHCTEMax, IPOBOAUTH aHalu3 M 00pabOTKy MOJy4EeHHBIX
AKCIEPUMEHTAJIbHBIX JIaHHBIX C IPUOOPOB, 000PYIOBAHUS U SIKCIIEPUMEHTAIBHBIX YCTAaHOBOK;

— IMPOBOJUTH HEOOXOIUMBbIE PUZUKO-XUMUYECKUE PACUETHI C UCIIOIB30BAHUEM MaTEMAaTUYECKOTO
anmapara, 3aJ10KEHHOI0 B IPOrpaMMHOE 0OecrieueHue

— TIPUMEHATH JIaHHbIE MaTEMaTHYECKOI'0 MOJEIUPOBAHUS SKCTPAKIMOHHBIX DPABHOBECUN C
pPEAKUMH, pPACCEIHHBIMU W PpAJMOAKTUBHBIMU JJIEMEHTAMU JUISl COBEPLICHCTBOBAHMS HX
AKCTPAKIIMOHHON TEXHOJIOTUH.

Braoemy:

— HaBBIKAMM IIOMCKAa M HAXOXJIEHUS HAy4YHO-TEXHUYECKOW HHPOpManuu B 0OJACTH XUMHH,
(bu3nyecKod XUMHUHU, TEXHOJIOTUN U MHKEHEPHOTI0 00eCreYeHNsI SKCTPAKIUU PEIKUX METAJUIOB;

— HaBbIKaMH pabOTBl C MPOrpPaMMHBIM OO€CIEYeHHEM Ui MaTeMaTHYeCKOTO MOJEJIMPOBAHUS
SKCTPAKIIMOHHBIX PABHOBECH B CHCTEMaX C PEIKUMU METaJIaMu;

— HaBBIKAMHM AaHaIM3a pPE3yJbTAaTOB MOJEIMPOBAHMS, HA OCHOBAHWHM KOTOPOIO HPOBOIUTCS
oTpe/iesieHue cocTaBa Hanbosiee BEPOSITHBIX SKCTPArupyeMbIX COETUHEHU;

— HaBBIKAMM aHallM3a OCHOBHBIX TE€XHUYECKUX M TEXHOJOTMYECKUX PEIICHUH IMPH ONHUCAHUU
U3BECTHBIX M Pa3pabOTKE HOBBIX SKCTPAKLMOHHBIX PABHOBECHHW B CHUCTEMaxX C pEAKUMU
METaJUIaMH.

3. KpaTkoe coaepskaHue JMCUHIITTHHbBI

Beenenue.

OOmue cBeneHUs. DKCTpakUus B TEXHOJOTHMU PEIKUX M PATUOAKTUBHBIX 3JIEMEHTOB.
HeobOxonmuMoCcTh  MaTeMaTH4ecKOoro  MOJEIUPOBAHUS  AKCTPAKIHOHHBIX  PaBHOBECHM IS
PaZvo0aKTUBHBIX AJIEMEHTOB.

Paspen 1. TepmoaMHaMUKa SKCTPAKLMH.

da30BbIC U XUMUYECKHE PABHOBECHS.

[IpaBuno ¢a3. Koncranta pacnpenenenns. Koncranrta skcTpakiuu. TepMoarnHAMUYECKAs
akTuBHOCTh. Koadduuuent akrtuBHoCTH. YpaBHeHue JleOas-XIOKKenst M €ro NpUOIUKEHHUS.
TepmoauHamMuueckas 1 KOHIEHTPAaLMOHHAs KOHCTaHTa SKCTPaKIUK.

1.2. TepMoiMHaMKKa BOJAHBIX U HEBOJAHBIX PACTBOPOB MICKTPOJIUTOB.

TepmoauHamMuueckas akTUBHOCTb AJIEKTPOJIMTOB B BOJIHBIX pacTBOpax. buHapHble pacTBOPBI.
OcMmoTtuuecknii ko3 duiinenT. MHOTOKOMIIOHEHTHBIE pacTBOpbl. YpaBHeHHe ['mbOOca-/[rorema.
[IpaBuiio Muxkynuna. Teopus nzonuecTnyeckux pacTsopoB Opoosa.

OTKJI0HEHHUS OT UJIeaIbHOCTU B HEBOJHBIX pacTBopax. PerynspHbie pacTBopsl. Pemerounsie
pacTBOpbl. DMIUPUUYECKUE NTapaMeTPhl MOJIIPHOCTH PACTBOPUTENEH.. Accolalysl B OpraHM4ecKon
¢daze. I'maparanuss KOMIOHEHTOB B opraHudeckoil ¢aze. KoHueHTpalloHHbIE KOA(POUIUEHTHI
aKTUBHOCTH. BiusHue ruparanuu Ha K0O3()PUIHEHTH aKTUBHOCTH.

1.3. Onpenenenue cocraBa COEAMHEHUH B opranndeckoi dase.

ConsBatHpie umcia. Meron HaceimeHnus. Kpuockommueckwit meton. Mertoa craBura
paBHOBecHs. MeTo1 n30MOJIsIpHBIX cepuil. CTeneHs ruaparanuy. PacyeT TMHEWHBIX U HETMHEHHBIX
M30TEPM FUApaTallii U COOTBETCTBYIOIIUX UM CTEIIEHEN THIpaTaluu.

Paspnen 2. MaremaTnyeckoe MOAeTHPOBAHUE H30TEPM IKCTPAKLHMH.

2.1. Puznyeckoe pacupeseseHue.

VYpasaenue 3/IM 115 TepMOIUHAMUYECKONH KOHCTaHTBI pacipeeneHus. BoiBoa ypaBHeHUs
3/IM c y4yeToM rujapaTaliii KOMIIOHEHTOB OopraHudeckoil (assl. Pacuer TepmoauHamMuueckod u
KOHLIEHTPALIMOHHOW KOHCTaHT pacHpelesieHuss JUIsl AKCTPAKIUM IO MEXaHU3My (PU3UYECKOro
pacrpeneneHus.
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2.2._DKcTpakuysl 1O MeXaHW3MaM INPUCOEIMHEHMs, aHMOHHOTO W KaTHMOHHOrO oOMeHa.
DKCTpakius HECKOIbKUX COSAMHEHNUHN MO Pa3aMyYHbIM MEXaHU3MaM.

OKcTpakuus IO MexaHu3MmaMm npucoeguHeHus. CoJIbBaTHBIM M TUAPATHO-COJIbBATHBIN
MEXaHU3MBbI dKCTpakuuu. YpaBHeHus 3/IM mis TepMOIMHAMUYECKOW KOHCTAHTHI SKCTPAKIIUHU TI0
MEeXaHHu3MaM InpucoenvHeHus. BeiBon ypaBHenuil 3/IM ¢ yuyeTtoMm ruapaTaid KOMIIOHEHTOB
OpraHuyYecKoM (a3bl s SKCTPAKLIUU [0 MEXaHU3MaM IPUCOEAUHEHUS.

OKCTpakIusi IO MEXaHW3MaM AaHHOHHOTO W KaTHOHHOTO OOMEHa.. AHHOHOOOMEHHBIN
MEXaHU3M JIKCTpakuuu. YpaBHeHue 3/IM 11 TepMOAMHAMUYECKOW KOHCTAHThl aHUOHOOOMEHHOM
sKcTpakiuu. BoeiBoj ypaBHeHus 3/IM ¢ yueTom rugpaTaliiii KOMIIOHEHTOB OpraHU4ecKoi ¢a3bl JUIst
OKCTPAKIMK [0 MEXaHU3My aHHOHHOTo oOmeHa. KaTHOHOOOMEHHBIM MeXaHH3M SKCTpaKIUH.
Vpasuenne 3/IM s TepMOJAMHAMHYECKON KOHCTAHTHI KaTHOHOOOMEHHOM SKCTpakmuu. BwiBog
ypaBHeHus 3/IM c yueToMm rujparalud KOMIIOHEHTOB OpraHMuYecKoi ¢a3bl A ASKCTPAKIMH I10
MEXaHHU3MY KaTHOHHOTO OOMEeHa.

DKCTpakius HECKOJbKUX COCAMHEHUH N0 PAa3IMYHBbIM MeXxaHu3MaM. DU3NKO-XUMUYECKUM
AQHAJIM3 JKCTPAKIIMOHHBIX CHUCTEM IPHU SKCTPAKIUU HECKOJBKUX COCIMHEHHU pacHperessieMoro
KOMIIOHEHTa. YpaBHeHus 3/IM I SKCTpakuuu HECKOJbKUX COEAMHEHUHW IO pPa3IMYHbIM
MEXaHU3MaM.

2.3. CuHepreTHas 3KCTpaklUs PEIKUX, PACCESHHBIX U PaAMOAaKTUBHBIX METAJJIOB CMECSIMU
JBYX JKCTPAareHTOB.

MexaHu3Mbl CHHEPIreTHON OJKCTpakuuu. YpaBHeHus 3JIM sl TepMOJAMHAMUYECKOU
KOHCTAHTBl CHUHEPre€THOM AKCTPAaKIHMHM OJHOIO KOMIIOHEHTAa CMECBIO JIBYX JKCTpareHToB. BbIBOI
CUCTEMBl YpPaBHEHHM JUI pacyeTa TEPMOJMHAMHYECKMX KOHCTAHT CHHEPreTHOW SKCTPAKIIMHU
COCIMHEHUN pA3JIM4YHOTO COCTaBa OJHOTO pPacHpelneisieMoro KOMIIOHEHTa B CMECH [IBYX
HKCTPAreHTOB C YUE€TOM T'HpaTallii KOMIOHEHTOB OPraHUYeCKOU (assbl.

Paznen 3. IIporpammHoe oOecriedeHne /i MaTeMaTH4YeCKOr0 MOAeJTUPOBAHUS
JKCTPAKLUMOHHBIX PABHOBECHH

[Iporpammuoe obecrieueHue st pacdyera KOAPEPUIMEHTOB AaKTUBHOCTH KOMIIOHEHTOB
OMHAPHBIX PaCTBOPOB U aKTUBHOCTU BOAbI «APREL.

[IporpammHoe oOecrniedeHue Juid pacyera IJIOTHOCTM MHOTOKOMIIOHEHTHBIX BOJHBIX
PacTBOPOB 3JIEKTPOJIUTOB 10 JaHHBIM 00 ux OuHapHbix pactBopax « [ IJIOTHOCTDby.

[Iporpammuoe oOecrnieueHue aisi pacdera Kod((UIUEHTOB AKTUBHOCTU 3JIEKTPOJUTOB B
MHOTOKOMIIOHEHTHBIX CMEIIAHHBIX BOJHBIX PACTBOPAX M AKTHMBHOCTH BOJBI Ha OCHOBE 3aKOHA
3/1aHOBCKOTO, Iporpamma «ZDAN».

[IporpammHoe obecriedeHre s MOJEIUPOBAHUS HM30TEPMbl OKCTPAKLHUU  OJIHOTO
pacnpezensieMoro KOMIOHEHTa B OpraHMueckuil pactBop ogHoro skctpareHTa «kEXTREQ».

[IporpammHoe obecriedyeHre s MOJEIUPOBAHUS HM30TEPMbl OKCTPAKLUU  OJIHOTO
pacnpeensieMoro KOMIOHEHTa B OpPraHn4YecKuil pacTBOp cMecH JIByX 3kcTpareHToB «EXTREQ-2».

4 O0beM yueOHOM THCIUIITHHBI

. 10 cemectp
Bugpt yuiebHOH paboTe! 3E Akan. 4. | ACTpOH. Y..
OO0uiasi TPy10eMKOCTh TUCHHUILIMHBI 110 Y4eOHOMY IJIAHY 4 144 108
KonrakTHasi paboTa — ayIMTOPHBbIE 3aHATHS: 1,78 64 48
Jlexuun 0,89 32 24
[TpakTnueckue (cemunapckue) 3aastus (113) 0,89 32 24
CamocrositesbHast padora (CP): 2,22 80 60
KonrtakTHas camocrositenbHas paboTa 0,2 0,15
2,22

CaMOCTOSATENbHOE N3YUYEHHUE PA3/I€TI0B AUCHUIIIMHbI 79,8 59,85
Buja nTOroBoro KOHTpoJist 3auer

AHHOTANUA padoyeil NPOrpaMMbl JUCUHUILTHHBI
«IKCTPAKIHUSA B TEXHOJIOTUH PeIKUX METALI0B)
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1 Heap auCHUNIMHBI — YIIYOJICHHOE HM3YYCHHE OCHOB JKCTPAKIMOHHOTO crocoba
W3BJICYCHHS PJIEMEHTOB M3 BOJHOTO PACTBOpa B OPTAaHUYECKUH, COJEPKAIINN IKCTPATreHT, C IEbI0
KOHIICHTPUPOBAHUS 1I€JIEBOTO0 KOMIIOHEHTA WJIM PAa3JeICHHs] OJM3KUX O CBOMCTBAM DJIEMEHTOB,
IIUPOKO MPUMEHSEMBIX B COBPEMEHHOM THAPOMETALTYPTUU PEIKUX METAJIOB M B TEXHOJOTHUHU
paaroxuMHuecKol nepepaboTku oTpadoTasiiero saepHoro Tomausa (OT)

2 B pe3yibTaTe U3y4YeHHUs AMCUUIIMHBI 00YYAKOIMICS HOJI2KEH:

Obnadams CIEYIOINIMMA KOMIIETCHIIMSAMU U HHAUKATOPAMH UX JOCTHKEHUS:

IIK-2.1; TIK-2.3; TIK-3.2

Buame:

— OCHOBHBIC TIOJIOKEHHUS TEPMOJWHAMHUKH OKCTPAKIMM M [apaMeTPhl, OIHCHIBAIOIINE
AKCTPAKIIMOHHOE PAaBHOBECHE;

— OCHOBHBIC TOJIOKEHUSI KUHETUKH SKCTPAKIIUU METAJUIOB W MyTH MHTCHCU(HUKAIMU CKOPOCTH
AKCTPAKIIMOHHOTO MacCOMEPEHOCa;

— COCTaB W CTPOEHHUE IKCTPAreHTOB KHUCIOTHOTO, HEUTPAIHHOTO M OCHOBHOTO THUIIA, MEXaHU3MBbI
M3BJICYCHUS METAUIOB B OpPraHUYecKyr a3y, BIUSHHE COCTaBa M CTPOCHHUS Ha
AKCTPAKIIMOHHYIO CTIOCOOHOCTh ¥ BO3MOYKHOCTD PEIKCTPAKIIUU;

—  COCTaB CMecel SKCTPAreHTOB IS MOTYYCHHUSI CHHEPTeTHOTO 3(pdekTa;

— BO3MOKHOCTH CYIPaMOJICKYJSPHBIX SKCTPAreHTOB HJIs M3BJICUCHUS W PA3ACICHUS PEAKUX
METaJIJIOB;

— OCHOBHBIC TPEOOBAHUS K KCTPAreHTaM U pa30aBUTEIISIM B TEXHOJIOTHMH PEIKUX METAJUIOB;

—  BapHUaHTHI BHIMOJHEHUS SKCTPAKIIMOHHOTO MpoIiecca.

Ymems:

—  ToA00paTh MOJXOSIINN IKCTPATCHT JJI U3BJICUCHUS U KOHIIEHTPUPOBAHHUS 11€JIEBOTO PEIKOTO
MeTauia (WM pa3fesieHus CMECH PEAKUX METAJJIOB) M3 BOJHOTO PacTBOpa KOHKPETHOTO
COCTaBa;

— TPOBOJUTH CpaBHEHHWE W3BECTHHIX W BHOBb CHHTE3MPOBAHHBIX OKCTPAreHTOB U JaBaTh
KOMIIETEHTHYIO OIICHKY WX MPEUMYIIECTBAM M HEJIOCTATKaAM;

—  YCTaHOBUTH MEXaHMU3M HKCTPAKIIMH PEAKOTO METAJUIA MPU UCIIOJIb30BAHUH PaHEE HE U3YICHHBIX
AKCTPAKIIMOHHBIX CUCTEM U MIPEIIIOKHUTH YCIOBHUS PEIKCTPAKIUH;

— HaxOJUTh ONTHUMAJbHBIC BAapHAHTHI W YCIOBUS TMPOBEIACHUS SKCTPAKIIMOHHBIX IMPOIECCOB C
LeJbI0 UCKITFOUEHHUS MOSIBICHUS MeX(a3HbIX 00pa30BaHUM.

Braoemw:

— MeToJaMHu pacyeTa TEePMOJMHAMHYECKUX M KHHETHYECKUX IMapaMeTPOB IKCTPAKIIMOHHOTO
mporiecca;

— METOJaMHU YCTaHOBJICHHS COCTaBa CHHEPTreTHBIX KOMIUIEKCOB TMPU HKCTPAKIHUH CMECHIO
IKCTPaAreHTOB;

— HaBBIKAMHU TMPAKTHYECKOTO TMPUMEHEHHS 3HAaHUHW 00 W3BICYCHUU PEIKUX METALIOB
SKCTPAKIIMOHHBIMH METOIAMHU.

3. Kpartkoe cogep:xaHue IUCHHMILTAHBI
Paspnen 1. TepmoanHaMuKa 3KCTPaKLUH.

KunkoctHast oskcTpakuus. OTiavune U3BJICUEHUS HEOPraHUYECKHX COCAUHEHHH B
opraHvueckyto a3y oT opraHuueckux. TepmoauHamMuKa s3kcTpakuuu. [IpaBuno ¢az. Ycranosienue
paBHOBECHS ITPU BbIPABHUBAHUY XUMUYECKUX MOTEHIUAIOB. OTIMYNE SKCTPAKLIUHU 3JIEKTPOIUTOB OT
OKCTPAKIIMK HEAJIEKTPOJUTOB. Pa3nuuHbple BHIBI U30TEpMbl d3KcTpakuuu. [paduueckoe u
MaTeMaTHdeckoe wu3o0pakeHue wuszorepMmbl. OObsCHEHHE S-00pa3HOCTHM HAYaJIBbHOIO Yy4acTKa
M30TEPMBI IIPU IpaduyecKoM U300pakeHUN.

Koadduuuentsl pactipenenenust u pasaeieHus 31eMeHTOB. CTeneHb H3BJICUEHMs. 3aKOH
JNEUCTBYIOLUIMX MAacC IIPU DKCTPAKIMM C XUMHYECKON pPeakIHel B3aWUMOJEHCTBUS C KCTPATEHTOM.
KoHcranThl paBHOBECH: TepMOarHaMHuuecKas, 3p(HeKTUBHASI U KOHLIEHTPAaLMOHHAs!.
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BbicanuBanue npu SKCTpakUMM M €ro npuyuHbl. Merton pa3z0aBieHHs Kak CIoco0
OTpe/ieNIeHUs] XUMU3Ma IKCTPAKIIMOHHOTO Mpouecca. OnpeaeneHue Beauuunbl pH mosyskcTpakuuu.
Pa3pnen 2. Kunernka 3KCTpaKium.

Kunernka okcrtpakmuu. JIByxmieHounas Tteopus Heprcra-JIstonuca—Yurmena. f3
ko3¢ duLmeHT Macconepeadn. AJJINTUBHOCTD (Pa30BbIX CONPOTUBIIEHUH. Y CIIOBUS IPAaBOMEPHOCTH
NBYXIUICHOYHOU Teopuu. BiusHue pasmepa Kameib 3KCTPaKLIMOHHOM SMYJIbCUU Ha Maccolepeaayy.
Ompenenenne  kod(pduimenTa maccomepenadyd dKCIEPUMEHTAIbHBIM  myTeM. [Iporecchr,
MIPOMCXOIAIINE Ha TpaHuIle pa3zaena das.

CocTosiHME HEOPTaHUYECKUX BELIECTB Ha TpaHulle pa3zaena ga3. CTpyKTypHO-MEXaHUUYECKUN
Oapbep Ha rpaHulle pazzaena a3 u ero BIUsSHUE Ha X0/ KHHETHYECKOH KpuBoil. Poss moBepxHOCTHO-
aktuBHBIX BemecTB (ITAB) B skcTpaknmmoHHBIX mporeccax. Pacdyer mapamerpa yImakOBKH.
MunennsipHasi 3KCTpakLus.

Pa3nes 3. DkerpareHThl pa3JIMuyHOM NPUPOALI.

Knaccugukanuss  3KCTpareHToB.  ODKCTpareHThl  KHCIOTHOro tuma. KapOoHoBbIe,
¢dochopoprannueckre U GocHOHUTPUIbHBIE KUCIOTHI. VX CTPYKTYypbl U HOHOOOMEHHBIE TPYIIIBI.
MexaHu3M OKCTPAaKIMM KHUCIBIMU OSKCTpareHTamMu. BiusHue cocraBa Ha 3KCTPAaKIMOHHYIO
CHOCOOHOCTh. 3aKOH JEUCTBYIOIIMX MAacC MPUMEHHUTENIBHO K JKCTpareHTaMm KHCJIOTHOTO THIA.
Bo3MOXHOCTh JUMepU3alUU KHUCIBIX JIKCTpareHToB. Terpaanbiii 3ddext npu skrpaknuu P30.
Peskcrpakius MeTaioB U3 opraHudeckoi (aszbl. XeaaTUpyrolue peareHThl. 3- nukeToHsl. Kero-
€HOJIbHAsl meperpynnupoBka. OKCHOKCHUMBI. [IpUUMHBI MOBBIIIEHHOW YCTOMYMBOCTU XE€IAaTHBIX
COCIMHEHU M.

HeiitpaneHbie skcTparenTsl. X cTpyKTyphl U pyHKIIMOHAIBbHBIE Tpymnibl. KapOoHUIIbHBIE U
dbochopunbabie 3KcTpareHThl. Cynbdokcuasl. N-okucu. Hedlrtpanbsabie dochopoprannueckue
coemuaeHUsT (HOOC). DKCTpakius HEOPraHWYECKUX KUCIOT U MeTa/IoB. COJIbBATHBIM MEXaHU3M
skcTpakiuy. CoabBaTHOE YMCIO. Y CTAaHOBJIEHHE BEJIMYMHBI COJIBBATHOIO uKcia. BiausHue coctaBa
H®OC na 3kcTpakiinoOHHYI0 CIOCOOHOCTh. DPHEKT aHOMATBFHOTO aPWJIBHOTO YIPOYHEHHUS. 3aKOH
neiictByrouux Mace npumenureabHo kK HOOC. Peskcrpakuus meramios u3z HOOC.

DKcTpareHTbl-ocHOBaHMs. [lepBuUYHbIE, BTOPUYHBIE U TpPETUYHbIE aMUHBL. MexaHu3M
SKCTPAKIIMK KHUCIOT M METAJUIOB. AccolMalus cojied aMUHOB B opraHuueckoi Qasze. YcioBus
MOSIBJCHUST «TpeTbeil (a3zb». UeTBepTHUHBIE aMMOHHEBBIE OCHOBAHHMS M UX cojid. MexaHusm
OKCTPAaKIMK MeTauioB. Peaknuu npucoeauHeHus U 3amemieHus. OCOOEHHOCTH COCTOSIHUS
OpraHMYECKUX COJIe METaulIoB NpPHU OSKCTPAKIUU YETBEPTUUYHBIMM AMMOHHUEBBIMH COJISIMH.
Peskcrpaknusi.

Pa3nen 4. Dxcrpakums cMecsiMu YKcTpareHToB. CynpamMoJieKyJIsipHble IKCTPareHThl.

DKCTpakius CMECSMU SKCTpareHTOB. buHapHble SKCTpareHThl. Peakuuu WX MOJXy4eHHS.
MexaHu3M 3KCTpaKUU U PEIKCTPAKLUK OMHAPHBIMU SKCTpareHTaMu. Bo3MOKHOCTb U3BIICUEHUS U3
KHUCTIBIX, COJIEBBIX W LIEJIOYHBIX PACTBOPOB. Peakiuum SKCTpakIUMU U PEIKCTPAKLUUU METaJIOB.
CuHepreTHbl 1 aHTarOHUCTUYECKUM APPEKT MpU SKCTPAKLUU METANIOB CMECSIMU IKCTPAreHTOB.
[IpyurHBI CHHEPreTHOr0 M aHTaroHuctuyeckoro sddexra. CMecu HKCTPAreHTOB, JaroIIHe
MaKCUMaJbHBIM cuHepreTHeli >@dext. CunepretHelii 3¢ddexr npu no0aBke HEUTpaTbHBIX
AKCTPAreHTOB K COJISIM YETBEPTHUYHBIX aMMOHHMEBBIX OCHOBaHHMiIl. MeTo/bl OmpeneneHus cocTaBa
CUHEpPreTHBIX coeIMHEeHUN. budyHkuronanbublie skcTpareHTsl. Kapbamounndochunokcupl.

CynpamounekynspHble 3kcTparenTbl. KpayH-ahupsl 1 kpunrtanisl. MexaHu3Mm H3BICUEHUS
METaJJIOB B KpayH-3(upbl. Peakius «roctb — X035uH». BiusHue BeIUYUHBI IOJIOCTH KpayH-3dupa
Ha CeNEeKTUBHOCTD. [Ipumepsl KpayH-3pUpOB JUIsl U3BIICUEHUS OIIPEIETICHHbIX MeTaJUI0B. Pa3nenenue
M30TOIOB C IPUMEHEHUEM KpayH-3(pupoB. JJOCTOMHCTBA M HEIOCTATKH KpayH-3¢upoB. Posb kpayH-
3¢upoB B 3KcTpakiuu aHMOHOB. [lonannapl. CpaBHEeHHE OIAHA0B U KpayH-3¢pupoB. KanukcapeHsl.
Pa3nes 5. Tpe6oBaHMsA K 3IKCTpareHTaM. JKCTPAKLUMS U3 MHOTOKOMIIOHEHTHBIX PACTBOPOB.

TpeOoBaHus, MPEABABISAEMBbIE K IKCTPAreHTY B TEXHOJIOTUU: SKCTPAKLIMOHHAS CTIOCOOHOCTb,
CEJICKTUBHOCTb, (PU3MUECKHE CBOWMCTBA (IJIOTHOCTHb), CTOMMOCTb, MHMHHMAajbHasi TOKCHUYHOCTD,
OTCIOJla — BEJIMYMHA PACTBOPUMOCTH B BOAHOW ¢a3ze, XuMUYecKass M THJIPOJUTUYECKAs
yCTOHYMBOCTb. [IprMephl 3KCTPareHToB, HUPOKO IPUMEHSIEMbIX B TEXHOJIOTHH.
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Paz6aBuTenu skctparenToB. TpeboBanus k ux cBoiicTBaM. KoJmmonaHO-XUMHUYECKHE aCTIeKThI
AKCTPAKIIMOHHBIX TPOIIeCCOB. BO3MOXXHOCTD MOsBICHUS «TpeThelt a3y, OTinmune «TpeTheit dasbl
OT MOSABJISIIONINXCSA Ha TpaHuIle pa3aena ga3 MexdasHeix 00pasoBanuii. MoaudukaTopsl.

OKCTpakuus U3 MHOIOKOMIIOHEHTHBIX pacTBOpoB. BiusHue mnpupoasl (poHOBOU
MUHEpaJIbHON KHCIIOTHI Ha CEJIEKTUBHOCTh SKCTPAareHTOB. BiusHue KoHUeHTpauuu (QOHOBOM
KHUCJIOTBI Ha U3BJIEYEHUE METAJIOB. DKCTPAKIMS U3 PACTBOPOB, MHOTOKOMIIOHEHTHBIX TI0 METAJLIY.
VYcioBUs U IPUYMHBI YBETUUEHUS SKCTPArupyeMOCTH OJIHOTO U3 KOMIIOHEHTOB WJIM €€ MOJaBJICHUS
B pe3yJbTaTe HAJIU4Ms IpYroro Merauia.

Pa3nes 6. PaziimuHble BADUAHTHI BHINOJHEHUS IKCTPAKIHMOHHOT O U3BJIeYeHHS.

DKCTpaKIUsl METAJUIOB B YCIOBHUAX OTIWYHUS OT HanbOoJee paclipoCTPaHCHHON IBYX(a3zHou
CUCTEMbI «BOJHBIN PAacTBOP COJIEH MeTaylia — opraHudeckuil pactBop skctpareHTa». TBOKCe u
UMIIpETHAThl. ODKCTpaklUMs B MHOKECTBEHHblEe dMynbcuu. Ileprpakrop. Kouuentpuposanue
LIEJIEBOTO JIEMEHTA B pe3yJibTaTe TPAHCIOPTHON peaKLUU IIPU EPEHOCE Yepe3 TBEPYI0 MeMOpany,
COJIEpIKalyl0 PAacCTBOPEHHBIN 3KCTpareHT, B (¢a3y, COJAEpKaIlyl0 PEdKCTParupyrolIUil peareHT.
Ceepxkputnyeckas (GIrouaHas SKCTPaKLKSL.

4 O0beM yueOHOM THCIUIIHHBI

10 cemectp
Buner yue6HOM paboThI A .
ALY p 3E Akan. 4. CpoH
OO0uiasi TPy10€eMKOCTh AUCIHUNJIMHBI 110 Y4eO0HOMY TUIAHY 4 144 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,78 64 48
Jlexuun 0,89 32 24
[TpakTueckue (cemunapckue) saustus (113) 0,89 32 24
CamocrositesbHasi padora (CP): 2,22 80 60
KonrtakTHas camocTrositenbHas paboTa 299 0,2 0,15
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETIO0B AUCHUIIIMHbI ’ 79,8 59,85
Buja nToroBoro KOHTpoJIst 3auyer
AHHOTaNusA padoyeil NPOrpaMmbl AU CHHUILTTHHbI
«CopOunoHHbIe poLecchbl B TEXHOJOTUH PeIKHX 3JIeMEHTOB)»
1 eab paucuumianHbl — (GOpMUpPOBaHHE Y OOydalolErocs JOCTATOYHO IOJIHOE

MPEACTABJICHUE O COPOIIMOHHBIX MPOIIECCaX MPOU3BOJICTB PEIKUX DJIEMEHTOB.
2 B pe3yibTraTe U3y4YeHHUs AMCUUIIMHBI 00YYAKOIMIACS HOJI2KeH:
Obnadams CIETYIOINIMMU KOMIIETCHIIMSMA U HHIUKATOPAMH UX JOCTHKECHUS:
IIK-1.1; IIK-1.3; TIK-3.2
Buame:
— COpOILIMOHHBIE TPOIECCHI, MCIOJIb3yeMble [UIsi TPOBEACHHUS THAPOMETAIUTYPTHYCCKUX
MIPOM3BOJICTB MAaTEPUATIOB COBPEMEHHON SHEPTETHUKH;
—  TPUHIUIIEI BEIOOPA COPOEHTA [JIs1 KOHKPETHOTO TEXHOJOTHYECKOTO MpoIiecca.
Ymems:
—  OCYIIECTBUTH BHIOOP CEJIEKTUBHOTO COPOCHTA JIJIsi KOHKPETHOTO TEXHOJIOTMYECKOTO Ipoliecca B
TEXHOJIOTHUH PEIIKUX AIEMEHTOB;
— ONpEeNeTuTh pPABHOBECHBIC, KWHETUYECKHE W JIUHAMHYECKHE XapaKTEPUCTUKH COpPOEHTa,
WCIIOJIb3YEMOTO TSl M3BJICUCHUS, KOHIIEHTPUPOBAHMS M Pa3/ICIICHUS PEIKUX DJIEMEHTOB.
Braoemw:
—  HaBBIKAMH UCIOJIb30BAaHUS WHKEHEPHBIX METOJIOB pacyeTa TUIIOBBIX COPOIIMOHHBIX MPOIECCOB,
WCIIOJIb3YEMBIX B TEXHOJIOTUHU PEIKUX AIEMEHTOB;
— HaBBIKaMH BbIOOpa COpOEHTA U €ro XapaKTePUCTUK, HEOOXOAUMBIX JJISI COCTABIICHUS HCXOIHBIX
JTAHHBIX TIPU TPOCKTUPOBAHUH COPOITMOHHBIX MPOIECCOB.
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3. Kpartkoe cogep:xanue IUCHHUILTAHBI

Paznen 1. CopOuuoHHble mnpouecchl B T'HIAPOMETANJIYPIrHM PpPeAKHX 3JIeMEHTOB,
nepepadorke OST u ouncTKE PaIMOAKTUBHBIX 0TX0/10B

MecTo COpOLMOHHBIX TPOILIECCOB B THAPOMETAIUTYPTUM PEIKuX 3JeMeHTOB. CopOrus u3
YpaHOBBIX pacTBOpPOB U Mynbl. CopOuus OJaropoJHbIX METAUIOB Ha aKTHMBHUPOBAHHBIX YIJISAX U
CUHTETHYECKUX HOHOOOMEHHUKaxX. Pa3znienenue peakosemenbHbIX MeTaII0B. COpOLIMs B TEXHOIOT MU
nepepaboTku oTpadboTapmiero TorminBa. CopOIMOHHAS OYMUCTKA PAAHOAKTUBHBIX OTXOIOB.

Pa3nea 2. Ilonyyenue u cBoiicTBa COpOEHTOB

2.1. OcHoBHble THMbI copbenToB. Kiaccudukanus copOeHTOB. AKTHBUPOBAHHbBIE YIJIN.

[lonydyenue axkTUBMpPOBAHHBIX yriaed. Tumbl W CBOWCTBA AKTUBHPOBAHHBIX YIUICH.
[IpuMeHeHue yriiell B TEXHOJIOTMH PEIKUX JIEMEHTOB. Perenepanys akTHBUPOBAaHHBIX YIJICH.

2.2. BOJTOKHHCTbIE HOHUTHI.

OcHOBHbBIE TUIIBI BOJOKHUCTBIX HOHUTOB. [lomyuenue BosiokoH. CBOMCTBA HOHOOOMEHHBIX
BOJIOKOH. YTJIEpOJIHbIE BOJIOKHA. MoauduipoBaHue yriepoAHbIX BOJIOKOH. OCHOBHBIE 00JacTH
MIPUMEHEHUSI B TEXHOJIOTUH PEIKUX FIEMEHTOB.

2.3. Vonutel. MuHepanbHble HOHUTHI. CUHTETHUYECKHE HEOPTraHUYECKUE HOHUTBL. CMOJIbIL.

Karnonutsl, annoHuTsl. AMpoTepHbie HoOHUTHI. Crienupuyeckue copoentsl. Monuter 1 u 2
pona. Tumbl ¢ukcupoBaHHbIX rpynn B uHoHMTax. OOMEHHass €MKOCTh HMOHUTOB. MeTojbl
onpeneneHus. 3HaueHus pK akTUBHBIX TIpynn B HoHUTaX. [lopHCTOCTb, BJIArO€MKOCTb,
HaO0yxaeMoCTb HMOHUTOB. MeToapl cuHTe3a HOHMTOB. [lonmumepusanus U MOJMKOHJEHCALMS
MOHOMEPOB, COAEpKAIUX UOHOTE€HHbIE TPpyIIbl. OCHOBHBIE TUIIBI OTEYECTBEHHBIX U 3apYOEKHBIX
HMOHHUTOB, UX CTpOEHHUE. MeTo/1bl UCCIIE0BAHUS CTPYKTYPhl HOHUTOB.

Pasnen 3. Teopernyeckue 0CHOBbI HOHOOOMEHHBIX MPOIECCOB

3.1. MonooOMeHHOE paBHOBECHE.

WNonnblii oOMeH kak MeMmOpaHHoe paBHOBecue. VOHHBII 0OMEH Kak TreTeporeHHas
XMUMHUECKas peakuusi. DKBUBAJECHTHOCTh MOHHOro obmeHa. M3orepma copOuuu. KosdduueHTs
pacnpenenenus. Koadduuuentsr pasznenenus. KoncranTel paBHOBecus. TepmonmHamuyeckas
KOHCTaHTa HOHHOTO oOMmeHa. YpaBHeHue Huxonbckoro. KoHueHTpaumoHHas U Kaxylascs
KOHCTaHTbl HMOHHOrO oOMmeHa. JloHHaHoBckuil mnoreHnuan. CeneKTUBHOCTb M CHELU(PUYHOCTD
HOHUTOB. Psisel cenektuBHOCTH. PacueT mHOHOOOMEHHBIX paBHOBECHH.

3.2. Kunerrka HOHOOOMEHHBIX MPOIIECCOB.

WNouHblii 0OMEH C TOYKM 3PEHUsS KMHETUKH TIeTepOTEHHBIX mporeccoB. Auddy3noHHbII
MOTOK M JBWXKyuue cuwibl audpdy3uu. Cranuu, omnpenensonue CKOPOCTh HOHHOTO OOMeEHa.
Buemneauddyznonnas kuneruka. Kunernka quddys3un BHyTpY 3epHa HOHUTA (TejieBas KUHETUKA).
XuMuyeckasi KUHETUKA MpU MOHHOM oOMeHe. MeToJibl pacno3HaBaHUS JUMHUTHUPYIOLIEH CTaauu
KMHETUKH. Y paBHEHUSI, ONMCHIBAIOIINE T'€JIEBYI0, BHEITHEAUPPY3UOHHYIO U CMELIAHHYIO KHHETHKY.
OKcliepuMEHTAJIbHbIE HUCCIIeIOBaHUsI KUHETUKU. Pacuer koapduimentoB auddy3un HOHOB B
noHHUTaX. MoJenu ceBA0NnepBOro U ICeBAOBTOPOTO MOPSIKA.

3.3. Jlunamuka copOuum.

EmkocTh 10 npockoka. /lunamuueckas oOMeHHasi eMKOCTb. MeTo bl OnpeesieHus] CTeeH!
HCII0JIb30BaHUs MOHUTA. BBIXO/HBIE KpHBBIE NP MOHHOM OoOMeHe B KoJioHKaX. MloHooOMeHHas
xpomatorpadusi. OpoHTaNbHbIN, BBITECHUTENIBHBIM W JIIIOEHTHBI METOJ B XpoMaTorpaQuu.
VYpasuenue [1Iunosa. Bpems 3amuTHOrO AeiMCTBUS.

3.4. Perenepanusi HOHUTOB.

JlecopOuust U pereHepanus HOHUTOB. THMBI JecOpOLMOHHBIX IMpoleccoB. OTpaBieHue
MOHUTOB. MeTo bl pereHepaluy HOHUTOB.

3.5. TexHOJIOrn4eCcKHe acleKThl COPOLINY PEKUX IIEMEHTOB.

AnHanu3 COpOIMOHHBIX XapaKTEPUCTHK U BBIOOp copOeHTa Al KOHKPETHOro Ipolecca
U3BJICYEHUS PENIKOTO AieMeHTa. O3HaKOMJIEHHE C UCIBITATEIbHBIMU CTEHAaMHU 110 COPOLIMU PEAKUX
AJIEMEHTOB.
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4 O0beM yueOHOH AUCHUNIMHBI

. 10 cemectp
Bugpt yuiebHOH paboTe! 3E Akan. 4. | ACTpOH. 4..
OO0uiasi TPy10eMKOCTh JTUCHMIIMHBI 110 Y4eO0HOMY IJIAHY 4 144 108
KonTrakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 1,78 64 48
Jlexuun 0,89 32 24
[TpakTnueckue (cemunapckue) sanstus (I113) 0,89 32 24
CamocrositesbHas padora (CP): 2,22 80 60
KonrtakTHas camocrositenbHas paboTa 0,2 0,15
2,22

CaMOCTOSATETFHOE N3YUYCHUE PA3ICTIOB JUCITUTIIHBI 79,8 59,85
Buja uToroBoro KOHTpoJIf 3auer

5.4. IlpakTuka

AHHOTALUA paﬁoqeﬁ MporpaMmasl «YueOHast MPAaKTUKAa: O3HAKOMUTEC/IbHASA IMPAKTHKA)»

1 Ilesb NMpakTHKM — O3HAKOMJIEHHE OOYYaIOIIMXCSI C METOJOJIOTMYECKUMU OCHOBaMHU
opranuszanuu o0pa3oBaTeNIbHOTO IpoLecca Mo Mpo(uiIo U3ydyaeMol MporpaMMbl ClIeHUAIUTETa Ha
Kadenape TEXHOJOTHM PEIKHX JJEMEHTOB M HaHOMaTepuasioB Ha ux ocHoBe PXTY um. JI.W.
MenneneeBa, ¢ OCHOBHbIMU HAIpaBJICHUSMU HAay4YHO-HCCIEIOBATEIbCKON paboThl Kadenpsl B
00JacTl XMMHUYECKOHN TEXHOJOTUU MaTepHaJIOB COBPEMEHHON SHEPTETHUKH, B TOM YHCIIEe — B 001acTu
TEXHOJIOTUU PEIKOMETAJUIBHOTO ChIPbsi, OCHOBHBIMHU IPOLIECCAMU BBIAEICHHS, OUUCTKU U
KOHLIEHTPUPOBAHUS PEAKUX U PACCESTHHBIX 3JIEMEHTOB, IIOJYyYEHHE MEPBUUYHBIX TPO(PECCHOHATBHBIX
YMEHHUM U HABBIKOB IYTEM CaMOCTOSITEILHOIO TBOPYECKOI'O BBIIIOJIHEHHUS 3a/1ad, MOCTaBIECHHBIX
MIPOrpaMMOM ITPaKTHUKH.

2 B pe3yJabTaTe NPOX0KACHHS MPAKTUKH 00y4AIOIIMICH 10JI2KEeH:

Ob6aaoams clieayoUUMU KOMIETEHIUSIMH U UHIUKaTOPAMH UX TOCTUKEHUS:

YK-1.1; OIIK-3.1; OIIK-4.2; OIIK-6.1; OIIK-6.2; OIIK-6.3; TIK-2.2

3nams:

— MOPSAOK IPOBEAEHUS U o0ecrieueHrs o0pa3oBaTeIbHOM JESTEIbHOCTH MO MPO(UITIO N3yyaeMoi
[IPOrpaMMbl ClelUaIUuTeTa

— MOpSAOK IMPOBEJIEHUS U oOecreueHus: HaydHO-UCCIEA0BATEIbCKUX PabOT C HCIOJIb30BAHUEM
COBPEMEHHBIX (PU3UKO-XMMHUYECKUX METOJIOB aHaJIN3a;

— [paBUjIa TEXHUKU OE30MACHOCTH U MIPOU3BOJICTBEHHOM CaHUTapUU.

Ymemo:

—  HCIOJb30BaTh COBPEMEHHbIE PUOOPHI U METOIUKHU IO MPOQUIIIO TPOrPAMMBbI, OPraHU30BbIBATh
[IPOBEJICHUE IKCIEPUMEHTOB W HCHBITAHUN, IPOBOAUTH UX OOpaOOTKY M aHaIM3UpOBATh HX
pe3ynbTaThI.

Braoemy:

—  CIIOCOOHOCTBIO M TOTOBHOCTBIO K MCCIIEIOBATEIBCKOM AEATEIBHOCTU O MPO(UIII0 U3ydaeMoil
IIPOrPaMMBbl;

— CIOCOOHOCTBIO Ha MPAKTUKE HCII0JIb30BATh YMEHUS M HABBIKU B MPOBEJICHUU XUMHUYECKHUX U
(U3UKO-XMMUYECKUX aHAJIM30B C UCIOJIb30BAaHUEM COBPEMEHHOM anmnaparyphl;

— HaBBIKAMM HAIlMCaHUS OTYETA MO MPAKTHUKE IO MOJYYEHHUIO MEPBUYHBIX MPOPECCHOHATIBHBIX
YMEHUI U HAaBBIKOB.

3. Kparkoe cogep:xanue NpaKTUKHU
Pasnen 1. Beegenue. cropusi 1 coBpeMeHHas1 AeSITEJbHOCTh KadeApbl TEXHOJIOIHHU
PeAKHX 3JIeMEeHTOB 1 HAHOMATepPUAJIOB HA UX OCHOBe. Llenu 1 3a1auu MPaKTUKHU 110 MOJIYYEHUIO
MEPBUYHBIX TMPO(PECCHOHANBHBIX YMEHMH M HAaBBIKOB, O3HAKOMJICHHE C UCTOpHEH Kadeapsl
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TEXHOJIOTUM pEAKUX DJIEMEHTOB U HaHOMaTepuajloB Ha MX OCHOBe, Hpodeccopcko-
[IPENoJaBaTeIbCKUM COCTaBOM, HAIpPAaBJICHUSIMU M OpraHu3aliedl Hay4HbIX HCCIEJOBAaHUN Ha
Kadeape, crienralbHOW TEPMUHOJIOTHEH (TII0CCaprueM) B TEXHOJIOTHH PEIKUX DJIEMEHTOB, TEXHUKON
1 000pyAOBaHUEM JUIsl TIPOBEACHUS J1aOOPATOPHBIX paboT, MPOBEPKA KIIOUEBBIX MOHATHH XUMUH,
XUMHYECKON HOMEHKJIATYpBHl.

Paznen 2. O3HakoMuTelbHble IKCKYPCHH Ha MNpeANpPUATHS W B OPraHM3aluM,
AeITeJIbHOCTh KOTOPBIX CBfi3aHA ¢ NpodujeM H3ydyaeMoil NporpamMmsbl cnenuajurera (2
9KCKypcuHu), Takue Kak: HarumoHanbHbIN uccienoBarenbckuil HeHTp «KypyaTOBCKUI MHCTUTYT) —
WHCTUTYT XUMHUYECKMX pPEAKTHBOB U 0C000 uucThIX xumuueckux Bemiects (MPO®) (HULL
«KypuaroBckuit uncruryr — MPO®), r. MockBa; «Bcepoccuiickuii Hay4HO-UCCIIEJOBATEIbCKUN
MHCTUTYT MHHepanbHOro celpbsi um. H.M. ®@enoposckoro (OI'VII «BUMCy»), r. Mocksa; OOO
«JIAT» TK «CKAMI'PAl», «JlaGopatopusi HMHHOBALMOHHBIX TEXHONOIWi», r. Kopoes,
MockoBckas 0011. u ap.). [lepedyenp npeanpusITHL MOKET YTOUHSTHCS.

Pa3nesn 3. 3HakoMCTBO ¢ opraHM3anueil HAy4YHO-HCCJIe0BATEIbCKON 1eATeJIbHOCTH H
o0opynoBanneM B JaGopatopusix kadeapbl. O3HaKOMJIEHHE C OCHOBHBIMH IIPOIIECCAMHU B
TEXHOJIOTUU pPeIKux 31eMeHToB. [IpakTuka B naGoparopusax kxadeapbl (Ipolecchl U3MelbueHus,
MEXaHOAKTHBAIIUH, BbIILIEIAYUBAHUS, KHUIKOCTHOM SKCTPAKI[MH, HOHHOTO 0OMEHA).

Pa3znesn 4. 3HakoMcTBO ¢ opraHM3anueil HayYHO-HCCJIEA0BATEIbCKON esTeJIbHOCTH
LKII, UBLl, My3eem ucropuu PXTY um. I.U. Menaeneea. [Ipunuunsl, GopMbl U METOJIbI
OpraHu3aIui aHanmuTudeckux padot B Llentpe koimexktuBHOro nois3oBanus (LIKIT) PXTY um. JI. 1.
Meneneesa.

Paspen S. Od¢opmienue oryera O MNPOXOKACHMHM MNPAKTHKH. BrinonHenue
WHIWBHAyaIbHOTO 3amaHus (B Bume pedepara B cimydae JIOT). OGpaboTka u cucreMaruszanus
COOpaHHOTO TNpPU NPOXOXKJEHUU MPAKTUKH MPAKTHUECKOro M HH(OPMALMOHHOIO MaTepuaia.
Odopmnenue otueta (B cimyqae JJOT Bxirouaet pedepar).

4 O0beM npaKkTUKH

N 6 cemectp
Bunp! yueOHO# paboTh
3E Axan. 4. AcTpoOH. ..

O01masi TPY10eMKOCTh NPAKTHKH M0 YYeOHOMY IJIAHY 3 108 81
KonTakTHasi paboTa — ayIUTOPHbIE 3aHATHS: 1,78 64 48
JlaGoparopusie 3anstus (JIP) 1,78 64 48
CamocTosiTesqibHas padota (CP): 1,22 44 44
KonTakTHas camocTosiTebHas paboTa 0,4 0,3
CamocTosTenpHOe H3yUEHUE Pa3/IeIOB MPAKTHKU 1,22 25,6 19,2
Hamnwmcanue oruera 18 13,5
Bua xouTpoas 3auer c oueHKoil

AHHoOTanus padouyeil NporpaMMbl «Y4eOHasi MPAKTHKA: HAYYHO-MCCJIeI0BaTeIbCKAsA
padora (mosry4yeHue NepBUYHbIX HABBIKOB HAYYHO-HCCJIeI0BaTeIbCKOH padoThI)»

1 Ilear npakTukum — (OPMUPOBAHHE HEOOXOIMMBIX KOMIETEHLUUH M NpUOOpEeTeHUs
HaBBIKOB JIJISl OCYLIECTBJIIEHHUSI HAay4yHO-HCCJEIOBATEIbCKOM JESITEIbHOCTH IO CHEUAIbHOCTH
18.05.02 Xwumuueckas TEXHOJIOTHMS MAaTEpHAIOB COBPEMEHHOW DSHEPreTHKH IOCPEACTBOM
IUTAHUPOBAHUS U OCYILECTBICHUS IKCIIEPUMEHTAIbHON JIESTEIIbHOCTH, OBJIAJICHUS METO10JI0THEN U
MeTo1aMu 00pabOTKHU PEe3yabTaTOB HAYUHBIX HCCIICIOBAHMI.

2 B pe3yJabTaTe NPOX0KACHHUS MPAKTUKH 00y4aIOIMICH 10JI2KEeH:

Ob6aaoams clieayoUUMU KOMIETEHIUSIMH U UHIUKaTOPAMU UX TOCTHKEHUS:

VYK-1.1; VK-4.3; VK-4.9; YK-4.11; OIIK-1.18; OIIK-3.1; OIIK-3.2; OIIK-3.3; OIIK-4.2; OIIK-6.1;
OIIK-6.2; OIIK-6.3; T1K-1.1; TIK-1.2; TIK-1.3; T[IK-2.1; TIK-2.2; [1K-2.3
3nams:
— MOJIXOAbl K OpraHU3allld CaMOCTOSITENIbHOM M KOJUIEKTUBHOM Hay4HO-MCCIIEI0BaTEIbCKON
paboThI;
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—  TPUHIUIIEI OPTaHU3AIUN TPOBEIACHUS IKCIIEPUMEHTOB U UCIIBITAHU;
— TPUHIUIBI W CHOCOOBI  3alIUTHI  OOBEKTOB HHTEIUICKTyaJlbHOW COOCTBEHHOCTH U
KOMMEPIHAIA3AIMU TTPaB Ha 00BEKTH HHTEIUICKTYaIbHONH COOCTBEHHOCTH.
Ymems:
—  BBITIOJIHATH TIOUCK, 00pabOTKy, aHATN3 U CUCTEMATHU3AIMI0 HAYYHO-TEXHUYECKON nH(OpMaIuy,
OCYILIECTBJISITH BEIOOP METOJIMK U CPEJICTB pPeLeHus 3ajay, HocTaBleHHbIX nporpammoit HUP;
—  BBITIOJIHATH 00pabOTKY M aHAIN3 PE3YJIbTATOB SKCIEPUMEHTOB U UCIIBITAHHIA;
— AHAIM3UPOBATh BO3HUKAIOIIME B HAYYHO-UCCIEIOBATENBCKOW NEATEIIbHOCTH 3aTPyAHEHUS U
criocoOCTBOBATh MX Pa3peIICHUIO.
Braoemw:
— mpuémaMu pa3pabOTKH IUTAHOB U MPOTPAMM ITPOBEICHUS HAYYHBIX NCCIIEA0BaHUMN, TEXHUIECKUX
pa3paboToK, 3aJaHUi JJI UCTIOJTHUTEIICH.
— METOAOJIOTMEM W  METOAUKOW  TPOBEICHUS  HAy4YHBIX  MCCIEAOBAHHWI;  HAaBBIKAMU
CaMOCTOSITEIbHONM Hay4YHOU U UCCIIEA0BATEIIbCKOM paObOTHI;
—  CHnOCOOHOCTBIO PeIIaTh MOCTABJICHHBIC 3aJa4M, UCIOJIb3Ysl YMEHHS W HAaBBIKA B OPraHHU3allid
Hay49HO-HCCIIEA0BATEIHCKUX M TEXHOJIOTHYECKUX PadOT;
— HaBBIKAMH KPUTHYECKOTO aHajgu3a HAyYHO-TEXHUYECKOW JIUTEepaTyphl, pa3paboOTKu U
dhopmMyaupOBaHUs COOCTBEHHBIX METOOJIOTHUECKHUX MOIX0I0B K PEIICHUIO HAYYHBIX MMPOOJIEM.

3. Kparkoe coaep:xanue NpaKTUKHU

Paznen 1. IloaroroBka aHaJauTH4ecKOro o03opa W 000CHOBaHUHE METOAUK
JIKCIIePUMEHTA.

CocraBieHue IjIaHa HAay4YHO-HMCCIIEI0BATEIbCKOM pabOThl: JUTEpAaTypHBIH 0030p MO TeMe
HUP, Teopetnueckas 4acTh UCCIEIOBAHMS, ITPAKTUYECKasl 4acTh HcciienoBanus. [locranoBka nenn
u 3anad uccinenoBanus. OObeKT W mpeaMer uccienoBaHus. Llenn u 3amaum ucciieoBaHUS.
[IpoBenenue ananuz nadopmaruu no reme HUP u coctaBnenue ananutuyeckoro oryera. MeTonuku
MIPOBEJICHUS]  DKCHEPUMEHTAJbHBIX  HccleAoBaHUd. MeTtoquku  0o0pabOTKU  pe3ysabTaToB
AKCIEPUMEHTOB U X aHAJIN3A.

Pa3nesn 2. BoinosiHeHHe HaAy4YHBIX MCCJeOBaHHH M 00padoTKa 3KCIePUMEHTAJbHBIX
JAHHBIX.

CocraBiieHue 11aHa SKCIIEPUMEHTOB. BhINoTHEHNE HayYHBIX UCCIEA0BAHUN JUISI [TOJTy4YEHUs
MPaKTUYECKUX pe3yabTatoB. (OO0paboTKa HKCIEPUMEHTAIBHBIX JaHHBIX, WHTEpIIpETalus |
0000111eHIE PE3yIHTATOB UCCIICAOBAHMUS.

Pa3nen 3. Hanucanue oT4yera U NMOArOTOBKA HAYYHOTI'0 I0KJIAa M NIPe3eHTALMM.

[logroroBka u Hanucanue otyeTa. [loaroToBKka TEKCTOBBIX, TIpaduUyecKux H
MYJIbTUMEIUIHBIX MaTEpPHAJIOB JIJIsl HAY4YHOTO J10Kiajaa. [loaroToBka npe3eHTanuu 10Ki1aja no TemMe
Hay4YyHO-HCCIIEI0BATEIBCKON PabOTHI

4 O0beM NPaAKTHUKH

Bcero 8 cemectp 9 cemectp 10 cemecTp

Buet yueGHoit padorel 3E Axan. 4. 3E Axan. 4. 3E Axan. 4. 3E Axan. 4.

O0masi Tpy10eMKOCTh

NMPAKTUKH M0 Y4eOHOMY 18 648 3 108 6 216 9 324
IJIAHY

Konrakruast padora - 9,3 334 1.8 64 3 108 | 45 162
ayIMTOPHbIE 3aHATHSI

JlaGoparopusbie pacotsl (JIP) 9,3 334 1,8 64 3 108 4,5 162
CamocTosiTeqibHAsE padoTa 8,7 314 1.2 44 3 108 4,5 162
(CP)

KonTakTHas 1.2 1.2 0,4 3 0,4 4,5 0,4

caMmocTosTeNbHas paboTa
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CaMOCTOSTEIIBHOE OCBOCHHE

3HaHUH, yMEHUN U HAaBBIKOB 87 312,8 43,6 107,6 161,6
1o nporpamme HHP '

Buja koHTpOJIS: 3a4eT ¢ OL[EHKOM (3a4YeT C OleHKOH 3a4eT ¢ OLlEHKOM

. Bcero 8 cemectp 9 cemectp 10 cemecTp
Bujer yuaeonofi padorer 3E Actp. u. 3E Actp. u. 3E Actp. u. 3E Actp. u.
O0masi Tpy10eMKOCTh
NPaKTUKH MO 18 468 3 81 6 162 9 243
Y4eOHOMY IJIAHY
Konraxian pagora - 9,3 250,5 1.8 48 3 81 45 | 1215
ayIMTOPHbIE 3aHATHSI
JlaBopatopHrie padoTh 9,3 250,5 1,8 48 3 81 4,5 121,5
(HP) b b b 9 b
CamocrosiTeIbHAsA
paGora (CP) 8,7 235,5 1,2 33 3 81 4,5 121,5
KonraktHas
caMmocTosTeNnbHas paboTa 0,9 0,3 0,3 0.3
CaMocTosTeNnbHOE
OCBOEHHE 3HAHMI 8.7 1.2 3 4,5
’ 234.,6 32,7 80,7 121,2

YMEHHI U HABBIKOB 110 ’ ’ ’ ’
nporpamme H1P
Buj xonrpoJs: 3a4eT ¢ Ol eHKOoM 3a4YeT ¢ OLEHKOI | 3a4YeT C OLEHKOH | 3a4eT ¢ OleHKOoi

AHHOTALUA paﬁoqeﬁ NMporpaMmasl «HpOl/I?.BOIlCTBeHHaﬂ MpaKTUKAa: TEXHOJOITNYIECCKasd
(HpOeKTHO-TeXHOJIOFI/I‘IeCKaﬂ) MPAKTHUKA)

1 Leab npakTHKM — IPAKTUYECKOE 03HAKOMJICHUE U N3Y4YE€HUE YCTAaHOBOK M 000PY0BaHUS
JUISL OCYILIECTBIIEHUS THIPO- M MTUPOMETAILTYPTHUECKUX MPOLECCOB MOJIYYEHHS PEIKUX IIEMEHTOB U
HAaHOMATEepUaAJIOB Ha HX OCHOBE, YCTPOWCTBA OCHOBHOI'O TEXHOJOTMYECKOTO0 O0OpyI0BaHUS,
CTPYKTYpBl OpraHu3aluy paboThl MOAPa3AeICHUs B COCTABE MPEAPUITHSL.

2 B pe3yJabTraTe NPOX0KACHHUS MPAKTUKH 00y4AIOIMICH 10JI2KEeH:

Ob6aaoams clieayoUUMU KOMIETEHIUSIMH U UHIUKaTOPAMH UX TOCTUKEHUS:
IICK-1.1.1; TICK-1.1.2; TICK-1.1.3; IICK 1.2.1; IICK 1.2.2; [ICK 1.2.3; IIK-3.1; T1K-3.2; [1K-3.3;

[1K-4.1; [1K-4.2; [1K-4.3

3nams:

— TCEXHOJOIMYCCKHE ITPOUCCChI, NPHUHOHUIIMAIBHYIO TCXHOJIOTMYECKYIO CXEMY IIPOU3BOJACTBA U

OCHOBHO€ TEXHOJIOTUYECKOE 000PYI0BaHUE, UCTIOIB3YEMBIE ISl U3BIICUCHUS PEIKUX SIIEMEHTOB
TUAPO- U MTUPOMETATUTYPTHYECKUMH METOAMH;
OPraHU3AIMOHHYIO CTPYKTYPY IPEANPUITHH 1O MPOU3BOICTBY PEAKUX AIEMEHTOB U MPOIYKIIHH
Ha UX OCHOBE;
OCHOBHBIC TIPUHITUIIBI, METOIBI U (POPMBI KOHTPOJISI TEXHOJIOTHYECKOTO IMPOIECCca, NCXOIHOTO
CBIPbSI 1 KAY€CTBA IIPOTYKIUH;
OCHOBHBIC HOPMATHBHBIE JOKYMEHTHI M0 CTAHIAPTU3ALNH U CEPTU(PUKALNH PEAKOMETATIBHON
IPOYKLIAH;
MpaBUJia TEXHUKH 0€30TIaCHOCTH, KOJIOTHH U MTPOU3BOJICTBEHHON CaHUTAPHUH.

Ymems:
MPUHAMATh KOHKPETHBIC TEXHHYECKHE PEHICHUS TMPHU OCYIICCTBICHHUU TEXHOJOTHYECKOTO
mpoiiecca, BRIOUpaTh TEXHUYECKUE CPEACTBA JJII KOHTPOJS U PETYIUPOBKH TEXHOJOTUUECKHUX
rapameTpoB;
WCIIOJIb30BaTh HOPMATHBHBIE OKYMEHTHI IO KadeCTBY, CTaHAApTHU3AIlMU M cepTUDUKAIIN
MIPOJAYKTOB U U3ACINN, SIIEMEHTHI SKOHOMUYECKOTO aHAJIN3a B IPAKTUYECKOH ACSITEIHPHOCTH.
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Braoemw:
—  CIIOCOOHOCTHIO BBISIBJISITH W YCTPAHATH OTKIOHECHUS OT PEKHMOB PAOOTHI TEXHOJIOTHUYECKOTO
000pYyIOBaHUS U TTAPAMETPOB TEXHOJIOTHIECKOTO TIPOoIlecca;
—  CIIOCOOHOCTBHIO M TOTOBHOCTBIO OCYIICCTBIIATH TEXHOJOTHYCCKHH MPOIECC B COOTBETCTBUU C
periIaMeHTOM.

3. Kparkoe cogep:xanue NpaKTUKHU

Pazgen 1. O3HakomJ/ieHHe M HM3y4YeHHE JKCIIEPMMEHTANbHOH YCTAHOBKM MOJYyYEHHS
KOHILIEHTPaTa peJKHuX 3J1eMEeHTOB.

W3ydyeHne yCTaHOBKHM IOJIyYE€HHUS KOHLEHTpaTa PEIKUX 3JIEMEHTOB. 3aJlaud YCTaHOBKH.
Cxema ycranoBku. [Ipuniun paboTel yctaHoBku. CocTaB ycTaHOBKHU. [lapaMeTphl YCTaHOBKH.
MeTo/1bl aHaIM3a PEKUX 3IEMEHTOB B KOHIIEHTpaTe. BrinonHeHne nHANBUAYaIbHOTO 3aJaHHUsl.

Pa3nen 2. U3yueHne 0CHOBHBIX TE€XHOJOTHYECKHUX MPOLECCOB, IAPAMETPOB U METO10B
UX peryJIMpoOBaHUsi HA ONBITHO-NPOMBILLIEHHON YCTAaHOBKe ISl THAPOMETAIyPru4ecKoro
npouecca.

TexHonoruueckas cxema M ONMCaHHE YCTaHOBKHU. Pexum paboTbl ycraHOBKU. [lapameTpbl
ycTaHoBKH. BermomorarensHoe o0opynoanue. O6opynoBanue KoHTpois. [lepcoHan ycTaHOBKH.

BoinosiHeHne MHAMBUTyaIbHOTO 3aaHMSL.

Paszpnen 3. U3ydyeHue OCHOBHBIX Y3/10B, CXeM M TEXHOJOTHYECKHX IapaMeTpoB padoThl
IKCIEPUMEHTAJIBLHOI0 CTEH/IA 110 MOJIYYEeHH IO MOJYNPOAYKTA PeIKHX 3JIeMeHTOB.

[IpunnunuaneHas cxema crena. HazHaueHne OCHOBHBIX y3J10B. AHAIIA3 PEAKUX 3JIEMEHTOB
B nostynpoaykre. Ilapamerpsl paboThl yCTaHOBKHU. BhInogHeHHE HHAMBUAYAIBHOTO 3a/1aHUSL

Pa3nen 4. CucremaTusanus MaTepuajia, NoAroTOBKAa 0TYeTA 0 MPOXO0KAeHUN TPAKTHKH

OO6o001menne M cucremMaTH3alusi JaHHBIX [0 CTPYKType, TEXHOJIOTMM IIPOU3BOJICTBA,
MPUMEHSIEMOMY OOOpPYIOBAaHUIO, BBITYCKAEMOW MpEeNNpHUsITHEM MNpPOAYKLIUH, MeTolaM U (opmam
KOHTpOoJIs npoaykiuu. [louck u cOop HepocTaronmx AaHHbIX. [1oIroToBKa U HaNKMCaHUE OTYETA O
MIPOXOKJICHUH MTPAKTUKH.

O0beM npakTHKH

. 10 cemectp

Bugpt yuiebHOH paboTe! 3E Axan. 4. Actp. 4..
OO0uiasi TPy10€eMKOCTb MPAKTHKH N0 Y4eO0HOMY TUIaHy 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHSA:
CamocrosiTesibHasi padora: 3 108 81
KonrtakTHas camocrositenbHas paboTa 0.4 0,3
CaMOCTOSITETbHOE N3YYEHUE PA3AETI0B IPAKTUKU 3 89,6 67,2
Hanucanue otueta 18 13,5
Bua konTpoJas 3ader c oneHKOM

AHHOTanus padoyeil nporpammsl «lIponsBoacrBennas npakruka: Hayyno-
ucciaeoBarTe/bckas padora»

1 Lenb NpakTHKH — BBHIIOJHEHHE HAyYHBIX HCCJIENOBAHUM 10 TEMAaTHKE BBIITYCKHOU
KBaJIN(DUKALIMOHHOM pabOTHI.

2 B pe3yJbTaTe NpoOXoKIAeHUS MPAKTUKU 00yYAIOIIUICA T10JIKEH:

Obnadams CIENYIOIIMMA KOMIIETCHIIMSMA U HHIUKATOPAMH UX JOCTHKECHUS:
[ICK-1.1.1; IICK-1.1.2; TICK-1.1.3; [ICK 1.2.1; IICK 1.2.2; TICK 1.2.3; IIK-1.1; I[1K-1.2; I1K-1.3;
[IK-2.1; TIK-2.2; TIK-2.3

3nams:
—  OCHOBBI OPraHM3aLMU U METOJIOJIOT MO0 HAYYHBIX HCCIIEI0OBAHUM;
— COBpEMEHHbIE€ HayYHbI€ KOHUEIIMHU B 00JIACTH XUMUYECKOM TEXHOJIOTUU MaTEPUAIIOB SAEPHOTO
TOIJIMBHOTO IIUKIJIA;
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—  CTPYKTYPY M METOJIbI YIPABJIECHUS COBPEMEHHBIM IPON3BOACTBOM MaTepuasioB ATLI.
— TPUHUUIBL M METOJbl BBHINOJIHEHHUS] HKCHEPUMEHTOB U MCIBITAHUA 1O TEME BBITYCKHOM
KBaJIN(PUKALIMOHHOM pabOTHI.
Ymemu:
— paboTtaTh ¢ HAYYHBIMU TEKCTaMHU, [10JIb30BAThCSI HAYYHO-CIIPABOYHBIM allapaToM;
— 0o0pabaTbIBaTh, aHAIU3UPOBATH MOJIYYEHHbIE SKCIIEPUMEHTAIbHbIE JAHHBIE;
—  oopmIIATh pe3ynbTaThl HAYYHBIX UCCIIEI0BAHUNL;
— HCIOJb30BaTh IMOJIyYEHHbIE TEOPETHUUECKUE 3HAHUS JJISl NMPOEKTUPOBAHUS TEXHOJOTHYECKUX
JIMHUAW Tpou3BOACTB Marepuanos STLI.
Braoemy:
— npuéMmamu pa3padOTKH IJIAHOB U IPOrpPaMM IIPOBEJACHMS HAYUHBIX UCCIIEIOBAaHUM.
— HaBBIKAMHM  CaMOCTOSITEIbHOM  HAay4HO-HCCIEAOBATEIbCKON  JEATENbHOCTH, paboThl C
MCTOYHUKAMU Hay4yHOU uHpopmanuu, pepepupoBanus myOIuKanui;
— MEeTOoJaMH MPOEKTUPOBAHMUS OCHOBHBIX M BCIIOMOTaTENIbHBIX 1I€XOB MPOU3BOACTBA MAaTEPUAJIOB
ATL, cnoco6amu pacyeTa TEXHOJIOTHIECKOTO 000pyI0BaHUS.

3. Kpartkoe coaep:xanue NpaKTUKHU

Paznen 1. IlpoBeaeHue HayyHBIX HCCIe0BAHUII 10 TeMaTHKe BbINYCKHOM
KBAJIN(PUKANMOHHOM padoThI

Omnpenenenue nenei u 3agad npakTuku. COCTaBIEHHE U COIVIACOBAHUE IIJIAHA BBINIOJIHEHUS
BBINYCKHON KBanmu¢ukaunoHHo pabotel (BKP), KOHTponbHBIX TOuYek, BuUJa U o0bema
MIPEJICTABISIEMOr0 K Ka)J0H KOHTPOJIbHOW Touke MmaTtepuaina. OpraHM3allMOHHO-METOIUYECKUE
MeponpusTus. Coop u aHanu3 HaydyHO-TeXHUUYecKoM nHpopmanun no teme BKP.

[Ipu Bemmonnenun BKP B popme HayuHO-HMCcienoBaTenbCkol pabOThl IPOBOAUTCA cOOp U
aHaJIU3 JIUTEPaTYPHbIX U HayYHO-MH(POPMAIIMOHHBIX UCTOYHHUKOB 110 Teme BKP, oTpaboTka meTouk
U BBINIOJIHEHHE SKCIIEPUMEHTANIbHBIX HCCIEI0BaHuM, 00paboTKa M CUCTEeMAaTHU3alMs MOJTy4YEHHOTO
MaTepuaa.

B cnyuae Boinonnenust BKP B popme npoextHolt pacuérHo-rpaduueckoit pa6otsl (PI'P) mpu
MPOXOXKJACHUHM TPAKTUKH TMPOBOJAUTCA C€OOp, aHaiau3, CUCTEeMaTH3alus HEoOXOAUMOM Jyis
BbinosiHeHus: PI'P undopmanuu no GyHKIMOHUPOBAHUIO TEXHOJOTMYECKUX JMHUI MPOU3BOJCTBA
matepuanoB ATL[, mombop u corjmacoBaHue pabOTbl OCHOBHOIO M  BCIOMOI'aTE€IbHOIO
TEXHOJIOTHYECKOr0 000PYAOBaHUSL.

Odopmienue oT4é€ra MO MpaKTHUKE MPOBOJUTCS B BUAE AHAIUTUYECKOrOo 0030pa Mo Teme

BKP.
4 O0beM npaKkTUKH
. 11 cemectp
Bugpt yuiebHOH paboTe! 3E Akap. 4. ACTpOH. 4..
O0masi Tpy10eMKOCTh NPAKTHKH MO Y4eOHOMY 24.0 864 648
TJIAHY ’
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 15,1 544 408
Jlaboparopusie 3anstus (JIP) 15,1 544 408
CamocrositesbHas padora (CP): 8,9 320 240
KonrtakTHas camocrositenbHas paboTa 0.4 0,3
CamocTosATensHOE OCBOCHHE 3HAHUN, YMCHHUH 1 2.9 300 225
HaBBIKOB 110 nporpamme HUP ’
Hanucanue otueta 19,6 14,7
Bua nToroBoro KOHTpoJIsi 3auer ¢ oneHKOIi

5.5. «'ocynapcTBeHHasi UTOTOBas ATTeCTALUA: BbINIOJIHEHHE, IOAT0TOBKA K NpoLeaAype
3aIIMThI ¥ 3aIIMTA BHIIYCKHOI KBaTU(UKAIIUOHHONH padoTh»
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1 Ieab rocylapcTBeHHOW MTOrOBOM AaTTeCTALMH: BbINOJHEHUS, IOATNOTOBKH K
npoueaype 3alIUTHI U 3AIIUThI BHIMYCKHON KBATH(UKALMOHHOI PadoThl — BHISBICHUE YPOBHS
TEOPETUYECKOM U MPAKTUYECKOW MOATOTOBJICHHOCTH BBIIYCKHUKA BYy3a K BBINOJIHEHUIO
npodeCCHOHANBHBIX 3a7ad U COOTBETCTBUS €ro mnoarotoBku tpedoanusm OI'OC BO mo
cnenuansHocTH  18.05.02 Xumpnueckass TEXHOJIOTHS MAaTEpPHATIOB COBPEMEHHOM OHEPIeTHKH,
crenuanu3anus « XX UMHYecKasi TEXHOJIOTHS MaTEPUAIIOB AIEPHOTO TOILUIMBHOTO LMK,

2 B pesyJbTare NPOX0KACHHUS IOCYIAPCTBEHHOM UTOr0OBOM aTTEeCTAMHU: BbINIOJIHEHHS,
NOATOTOBKH K INpoleaype 3alliMThl U 3alIUTHI BbINYCKHOH KBaJIN(UKaAMOHHONH padoThl Y
CTY/JAEHTA NpoBepsieTcs CPOPMHUPOBAHHHOCTD CJIEIYIOIIMX KOMIIETEHIIM I, a TAKKe CJIeIYIOLIHX
3HAHUI, YMEHNi U HABBIKOB, MO3BOJISIIOIIMX OLEHUTH CTeleHb TOTOBHOCTH 00y4YAaIOIIMXCH K
AajibHeime npogecCHOHANbHOM AeSITeJIbHOCTH.

BoinyckHHK, OCBOMBIININ MPOrpaMMy CHELMAIUTETa, JOJKEH 001aiaTh ClelyIOIUMU
KOMITETEHIIUSIMU:

VYK-1.1; YK-1.2; YK-1.3; YK-1.4; YK-1.5; VK-2.1; VK-2.2; VK-2.3; VK-2.4; VK-2.5; YK-2.6; VK-

2.7; YK-2.8; YK-2.9; YK-2.10; YK-3.1; VK-3.2; YK-3.3; VK-3.4; VK-3.5; YK-3.6; YK-3.7; VK-3.8;

VK-4.1; VK-4.2; VK-4.3; YK-4.4; YK-4.5; YK-4.6; YK-4.7; YK-4.8; YK-4.9; VK-4.10; YK-4.11;

VYK-5.1; VK-5.2; VK-5.3; VK-5.4; VK-5.5; VK-5.6; YK-5.7; YK-5.8; YK-5.9; VK-5.10; YK-5.11;

VYK-5.12; VK-5.13; VK-5.14; VK-6.1; YK-6.2; YK-6.3; VK-6.4; YK-6.5; YK-6.6; YK-6.7; YK-7.1;

VK-7.2; VK-7.3; YK-7.4; YK-8.1; YK-8.2; VK-8.3; VK-8.4; YK-8.5; YK-8.6; YK-8.7; YK-8.8; VK-

8.9; YK-8.10; YK-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-1.3; OIIK-1.4; OIIK-1.5; OIIK-1.6; OIIK-1.7; OIIK-1.8; OIIK-1.9; OIIK-

1.10; OIIK-1.11; OIIK-1.12; OIIK-1.13; OIIK-1.14; OIIK-1.15; OIIK-1.16; OIIK-1.17; OIIK-1.18;

OIIK-1.19; OIIK-1.20; OIIK-1.21; OIIK-1.22; OIIK-1.23; OIIK-1.24; OIIK-1.25; OIIK-1.26; OIIK-

2.1; OIIK-2.2; OIIK-2.3; OIIK-2.4; OIIK-2.5; OIIK-2.6; OIIK-2.7; OIIK-2.8; OIIK-2.9; OIIK-3.1;

OIIK-3.2; OIIK-3.3; OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-5.1; OIIK-5.2; OIIK-5.3; OIIK-6.1; OIIK-

6.2; OIIK-6.3; [ICK-1.1.1; IICK-1.1.2; IICK-1.1.3; [ICK 1.2.1; TICK 1.2.2; TICK 1.2.3; TIK-1.1; [IK-

1.2; [TIK-1.3; TIK-2.1; [IK-2.2; T1IK-2.3; [1IK-3.1; [1K-3.2; [1K-3.3; [1K-4.1; [1K-4.2; [1K-4.3; [1K-5.1;

[1K-5.2; T1K-5.3; T1K-6.1; T1K-6.2; 11K-6.3

3nams:

— MOpSAO0K OpraHu3aluy, IUIAHUPOBAaHUS U NPOBEACHUS HAyYHO-HCCIENOBATENbCKUX paboT C
UCIOJIb30BAHUEM TMOCIEAHUX HAyYHO-TEXHUYECKUX JIOCTHKEHUH B 00JaCTHM XUMHYECKOU
TEXHOJIOTMY MaTEPUAIOB COBPEMEHHOMN YHEPTETUKH;

— METOJbl CHHTE3a M HCCleNOoBaHUsA (U3UKO-XUMHUYECKUX, (DHU3UKO-MEXaHHMUECKUX CBOMCTB
MaTepuaIoB COBPEMEHHON SHEPTETHKU;

— COBpEMEHHbIE€ HayyHbl€ TEHJCHIIMHN Pa3BUTHS B 00JaCTH XUMUYECKOW TEXHOJIOTUN MaTEpHUaJIOB
COBPEMEHHOM DHEPreTUKH;

—  OCHOBHBIE TEXHOJOTHYECKHE MpoLecChl APPEKTUBHOTO U OE30MACHOTO MOJYYEHHs] MaTepUaIOB
COBPEMEHHOM YHEPreTUKH.

Ymemo:

— CaMOCTOSITENIbHO  BBISBJISATH  IEPCHEKTUBHBIE  HANpPABJICHUS HAYYHBIX  HCCIIEIOBaHUM,
000OCHOBBIBATh AKTYaJbHOCTb, TEOPETUYECKYIO U MPAKTUYECKYIO 3HAUYUMOCTh MPOOJIEMBI,
MIPOBOJUTH AKCIEPUMEHTAJIbHBIE UCCIEIOBAHUS C HCIIOJIb30BAHUEM COBPEMEHHBIX MPHOOPOB,
aHAJIM3UPOBATh M HMHTEPIPETUPOBATH IOJIyYEHHBIE PE3YJbTaThl, MOArOTABIMBATH OTYETHI U
nyOIMKaIMK O pe3yJbTaTaxX UCClIeJOBaHUM;

—  OCYLIECTBJISITh MOMCK M aHAJIU3 HAYYHO-TEXHHYECKOM HH(pOpMAIMU B 00JACTH XUMHUYECKOU
TEXHOJIOTMM MAaTepUaJOB COBPEMEHHOM JHEPIeTHKU C LEIbI0 HAYYHO-IIPAKTHYECKOW H
ITATEHTHOM NOJJIEP>KKHU ITPOBOIUMBIX MCCIIEIOBAHUN;

— [PUMEHATH 3HAHUS MO0 XMMHUU U TEXHOJOTMU MATE€pPHaIOB COBPEMEHHOW HSHEPreTHKH U HUX
OT/EJIbHBIX KOMIIOHEHTOB I YIPABJICHUS TEXHOJIOIMYECKUM MPOLECCOM, IPOTHO3UPOBAHUS U
peryaupoBaHus OCHOBHBIX JKCILTYaTAllMOHHBIX CBOMCTB, IOCTAHOBKH 3a/1a4 110 MCCIIEJOBAHUIO
U IPOEKTUPOBAHUIO TEXHOJIOTHMHM HOBBIX MAaTEPUAIOB COBPEMEHHOMN YHEPTETUKH.

179



Braoemy:

— METOJOJIOTHEHW W  METOJUKOM  IPOBEACHMS  HAy4YHBIX  HCCIENOBAaHUN;  HaBBIKAMU
CaMOCTOSITEIPHOW Hay4YHOU U UCCIIEA0BATEIIbCKOM paObOTHI;

— HaBbIKaMHM pabOThl B KOJUJIEKTUBE, IUIAHUPOBAHUS M OPraHU3alMU KOJUIEKTUBHBIX HAyUHBIX
HCCIIEIOBAaHUI; COBPEMEHHBIMU METO/IaMHU MCCIIEIOBAHUS U aHAJIM3a MaTepUAIOB COBPEMEHHOM
SHEPreTHKU;

—  HaBBIKaMH IIPOBEJCHUS UCCIIEI0BAaHUI MaTepHaliOB COBPEMEHHOM SHEPreTHKH, UX UCTIBITAHUHN U
KOHTPOJIS TapaMeTPOB TEXHOJIOTUYECKUX MTPOLIECCOB X MOJIYUEHUS;

— HaBbIKAMHM  BBIIOJHEHHMS]  WMHXXEHEPHBIX  pacueroB, O0O0ECINEeYUBAIOLIUX  IPOBEICHHE
CYLIECTBYIOIIETO TEXHOJIOTUYECKOTO IIpollecca WM BHECEHUS B HEro HEOOXOIUMbBIX
JOTIOJIHEHHUN U U3MEHEHUH.

3. KpaTtkoe conep:kaHue rocy1apcTBeHHOI UTOTOBOH ATTeCTALMNU: BHINOJIHEHUS,
MOATOTOBKH K NpoLeaype 3alUThI U 32U ThHI BHINYCKHONH KBAJIH(PUKANMOHHOMI
padoThI

['ocynapcTBeHHast UTOroBasi aTTECTALMA: BBIIOJIHEHNE, TIOATOTOBKA K MPOIIEIype 3alUThl U
3aluTa BBIMYCKHOM KBanupukanuonHoil pabotel B popme BKP npoxoaut B 11 cemectpe Ha 0aze
3HAHWUW, YMEHUH U HAaBBIKOB, MMOJIyYEHHBIX CTYIE€HTaMU MPU U3YYEHUU JUCUUIUIMH CHEHAIbHOCTH
18.05.02 XwuMmunueckass TEXHOJOTHS MaTEPUAIOB COBPEMEHHOW JSHEPreTHKH, CIEHUaTU3aLNs
«XHMMHYECKasi TEXHOJIOTUSI MAaTEpUANIOB S€PHOTO TOIUIMBHOTO LIUKJIIAY .

['ocynapcTBeHHast UTOroBasi aTTECTALMA: BBINOJIHEHNE, TIOATOTOBKA K MPOIIEIype 3alUThl U
3alUTa BHITYCKHOHN KBaIU(UKaMOHHON pabOThl IPOBOAUTCS FOCYIaPCTBEHHOM SK3aMEHAIIMOHHOM
komuccuen (I'9K).

KonTtpons ypoBHS chOpPMHUPOBAHHOCTH KOMITETEHIIUNA 00YJarONIUXCsl, MPUOOPETCHHBIX TPH
ocBoeHun OOII, ocymecTBisieTcss MyTeM NPOBEACHUS 3alUThl BBIMYCKHOW KBaJM(UKAIIMOHHOM
pabotel (BKP) u npucBoenus kpanudukanuu «AHXEHEP».

3amurta BKP sBnsercs o0sa3aTenbHOM npolieypoil HUTOroBOW rocy1apcTBEHHON aTTecTalui
CTYIACHTOB BBICHIMX Yy4YEOHBIX 3aBEJCHUMN, 3aBepHIalolIMX oOydeHHe Mo crenuanbHocTH. OHa
MpoBOAMUTCS MyOnaMuHO Ha OTKpbIToM 3acenanuu ['OK B coorBerctBunm CA JOKaJIbHBIMHU
HOPMAaTUBHBIMH U PacOPSAUTEIbHBIMUA aKTaMU YHUBEPCUTETA.

Marepuaisl, IpeICTaBIsIEMbIE K 3alLUTE:

- BBIITyCKHAas KBaJdu(UKalMOHHas paboTa (MOsSCHUTENbHAS 3all1iCcKa);

- 3ayanne Ha BemoaHenne BKP;

- 013bIB pykoBoauTeist BKP;

- peuensusa Ha BKP;

- Ipe3eHTanus (pa3IaTOuHbI MaTepua), MOANUCAHHAS PYKOBOJAUTEIIEM;

- TOKJan.

B 3amaun I'DK BXOJST BBIABJICHHE MOATOTOBIEHHOCTH CTYyJIEHTa K Mpo(ecCHOHAIBHON
NEeSITeIbHOCTH U IPUHSITHE PEILIEHUs O BOBMOKHOCTH BbIJJa4U MY JTUILIOMA.

Pemenne o mnNpucCyKIEHUM BBITYCKHUKY KBIU(DUKAIMN «UH)XXEHEp)» MNpUHUMAeTcs 3a
3aceganuu ['OK mpocThiM OOJBIIMHCTBOM IPH OTKPBHITOM TOJIOCOBAHMM YJIEHOB KOMHUCCHHU Ha
OCHOBAHUU PE3YJIbTATOB UTOTOBBIX UCIIBITAHUNA. Pe3ynbTaThl ONpenenstoTcs OUEHKaMU «OTIUYHOY,
«XOPOILIO», «YAOBIETBOPUTEIBHOY, «HEYOBIETBOPUTEIHHOY.

OOyuaromuiics HMMeeT MpaBO MOAATh B AaleUISILMOHHYI0 KOMHCCHIO AamleJUISUI0 O
HapyIIEHUH, TI0 €r0 MHEHUIO, YCTAHOBJIEHHOM MPOLIEYPbI 3alIUThI BBITYCKHOM KBaJIM(UKALIMOHHOM
paboThl. Anemisiis O HECOIVIACHM C pe3ysibTaTaMU 3alllUThl BBIMYCKHON KBalIH(PHUKAIMOHHOMN
paboThl HE TPUHUMAETCS.

4 O0beM rocynapCTBeﬂﬂoﬁ HTOrOBOM aTTeCTAlUM: BBINOJIHCHUS, MOJATOTOBKHU K IMpoHeaype
3alMTBI U 3allIMTHI BbIHyCKHOﬁ KBaJIH(l)HKaHHOHHOﬁ paﬁoT])I

11 cemectp
B .
HAEL y4COHOH paGoTEI 3E Akap. 4. ACTpOH. 4..
OO0uiasi TPy10€eMKOCTb AU CIUNIJIMHbBI 6 216 162
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KonrTaktHas padora (KP): - - -
CamocrositesbHas padora (CP): 6 216 162
KonTtakTHas paboTa — HTOroBasi aTTecTaIus 6 0,67 0,5
Brinonnenue, Hanucanue u opopmiienne BKP 215,33 161,5
Buja KoHTpOJIS 3ammura BKP

5.5. ®akyabTaTUBBI

AHHOTANUA padoyeil NPOrpaMmMbl AUCHUIIMHbBI
«['paxknanckas 3alUTa B YPe3BbIYAMHBIX CUTYAUAX»

1. Hesb ¥ CHUIIMHBI -- TIOATOTOBUTH CTYJEHTA K OCMBICIIEHHBIM IPAKTHYECKUM JEHCTBUSAM
1Mo 00eCIeueHuI0 CBOEH Oe30MacHOCTH W 3alIUThI B YCIOBUSX BO3HUKHOBEHHS YPE3BBIYAMHON
CUTYaIMH TIPUPOJHOTO, TEXHOTEHHOTO U BOGHHOTO XapaKTepa.

2. B pe3yabTaTe H3y4eHUs JMCHUUILUIUHBI 00yYaIOIMIACH JOJI2KEeH:

Obnadams CIeyONUMA KOMIIETSHITUSAMA U UHIUKATOPaAMU UX JTIOCTHKCHUS:

VK-8.2, VK-8.3, VK-8.5, VK-8.6, VK-8.8.

3nams:

- XapaKTepUCTUKH TPHUPOIHBIX OCICTBUH, TEXHOTCHHBIX aBapuii W KaracTpod Ha
paguaMoOHHO, XUMHUYECKA U OMOJIOTMUECKH OIMACHBIX 00BEKTaX, MOpaKaroIye (PakToOpsl APYrux
OMAacHOCTEI;

- OCHOBBI BO3JICUCTBHSI OMACHBIX (DAaKTOPOB YPE3BBIYAMHBIX CHUTYyallMd Ha YEJOBEKAa H
MIPUPOIHYIO CPENy, JOIMYCTUMBIE TIPEIETbHbIE KPUTEPHUH HETAaTUBHOTO BO3/ICHCTBHSI;

- Mepel 0e€30macHOr0 TOBEACHUS Mpu MpeObIBAHUM B paiioHax (30HAx) TIOXKAPOB,
PaIMOaKTUBHOTO, XUMHUYECKOTO U OMOJIOTHYECKOTO 3arpsi3HEHNUS,

- CHocoOBl W CpEACTBA 3allUTHl YEJIOBEKAa OT BO3JCHCTBUS MOPAKAMIIMNX (HAKTOPOB
YpE3BBIYAIHBIX CUTYALM MPUPOJHOTO, TEXHOTEHHOTO U BOGHHOTO XapaKTepa.

Ymemo:

- UCIIOJIB30BaTh CPEACTBA 3alllUTHl OPraHOB JABIXaHUS W KOXH, MEIUIHUHCKUE JIf
CaMO3aIUTHI M OKa3aHUSI TIOMOIIIH JAPYTUM JIFOJISIM;

- IPUMEHSTh TIEPBUYHBIC CPEJICTBA MOKAPOTYIIECHUSI [Tl JTOKATU3ANKA U TYIICHHS MOXapa,
BO3HHUKIIIETO B ayIUTOpUH (J1abopaTopuin);

- OKa3bIBaTh ce0€ M JAPYrUM MOCTPANABIIMM MEAUIIMHCKYIO TMOMOIIb C HCIOJIb30BAaHUEM
Ta0eIbHBIX U MOAPYYHBIX MEIUIIMHCKUX CPEJICTB.

Braoems:

- npuéMaMHy IPOBEJICHUS] YACTUYHON CAaHUTApHOM 00pabOTKH MpH BHIXOJE U3 pailoHa (30HbBI)
PaZvo0aKTUBHOI0, XUMUYECKOTO U OMOJIOTHYECKOTO 3arpsi3HEHUs (3apakeHus);

- cIoco0amMu 1 TEXHOJIOTHUSMH 3aIIUThI B YPE3BBIYAHBIX CUTYAITHSX.

3. Kpartkoe cogep:xaHue TUCUMILIHHbI.

Pazoen 1. Onacnocmu npupoonoco xapakmepa

Cruxuitnpie O€ICTBHS, SIBICHHUS TPUPOILI PA3PYIIMTEIBHOW CHIBI - 3E€MJICTPSICEHUS,
HaBOJHEHUSI, CEJICBBIC MOTOKH, OTIOJI3HHU, CHE)KHBIE 3aHOChI, H3BEPKEHHUE BYJIKAaHOB, 00BAJIbI, 3aCyXH,
yparasbl, Oypu, OXaphbl.

Paszoen 2. Onacnocmu mexnozennozo xapakmepa

ABapuu u kKatacTpodbl Ha pagUallMOHHO OMACHOM OOBEKTE, XMMHUYECKHA OMACHOM OOBEKTE,
OMOJIOTMYECKH OIMAaCHOM OOBEKTE; Ha TpaHCHopTe (KEeIEe3HOJOPO’KHOM, aBTOMOOHMIIBHOM, PEYHOM,
ABUAIIMOHHOM ); Ha THUJIPOCOOPYKCHHSX; HA KOMMYHAJIbHBIX CHCTEMaX KM3HEO0OECTICUCHHUS.

Paszoen 3. Onacnocmu 6oennozo xapakmepa

[IpuMeHeHnne opyKusi MacCOBOTO TOPaXEHUs (SIEPHOTO, XUMUUYECKOTO, OHOJIOTUYECKOTO),
OOBIYHBIX CPEJCTB C 3aKUTaTEIbHBIM HAMOJHEHUEM, HOBBIX BHJIOB OPYXHs. 30HBI 3apPaKCHHS OT
CPEIICTB MOPAXKEHUS U MX BO3/ICHCTBUE HA HACEIICHUE U OKPYXKAIOIIYIO IPUPOTHYIO CPETY.

Pasoen 4. loscapnas 6e3onacnocms
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[Toxxapnast omacHoctb. Iloxkapnas oxpana. Knaccudukanuss noxapoB B 3IaHMSIX U
nomeneHusx. Craauu pa3Butus noxapos. Jlokanuzaius u TyueHue noxaposn. [lepuunsie cpencrsa
noxkaporymenus: (ornerymurenu OIl -8, OY-2, OBII-5, BHyTpeHHUl NoKapHbIA BOJONPOBOA) U
MpaBWJIa MOJIb30BaHUS MMHU. ABTOMATHYECKHE CHCTEMbl MOXKAPOTYILIEHUS — CIPUHKIEPHbIE U
npendepHble. OrHeTyalye BelecTBa — BOAa, IEHbI, HETOPIOYKeE ra3bl U pa30aBUTENH, TOPOLIKOBbIE
COCTaBbl, TAJIOT€H3aMEILEHHbIE YITIEBOJOPO/IbI.

Pasoen 5. Komnnexc meponpusimuii 2paxcoancKoll 3auumsl HAceneHus

OnoBemenne u uHpopMupoBaHue HaceleHuss 00 omacHocTu. [lpuHATHE HacelneHUEM
curHayioB onoBerieHus («Baumanne Bcem!», «Boznyminas TpeBoray, «Pamuannonnas omacHOCTbY,
«XuMuueckas TpeBora», «OTd0i 0macHOCTH») U MOPSAJIOK JEHCTBUS MO0 HUM. DBaKyallus HaceJleHUs
13 30HbI onacHOoCcTU. CrocoObl 3BaKyaluu. DKCTpEHHAs 3BaKyallls CTYACHTOB U3 ayIUTOPUHU MPHU
BO3HUKHOBEHHUH MOXKapa.

CpencrtBa uHAMBUIyaIbHOU 3amuThl opranoB asixanus (I'TI-7, I'TI-9, P-2, V-2K, PIIA-1,
PIIT-67M, PY-60M, «®enuxcy, I'A3K, AT, ATIT-3, I13Y-K, UIT-4M, UII-5, UI1-6, KUII-8), koxu
(JI-1, O3K) uenoBeka. MeauimHCKHE CPEICTBA 3AIIHUTHL.

CpencTBa KOJUIEKTUBHOM 3amMThl HaceleHus. HazHaueHue, 3aliUTHBIE CBOWCTBA YOEKUILI.
[IpotuBopanuanuonnsie ykpeiTust (IIPY, moazemHble memiexogHble IMepexoibl, 3ariayOjeHHbIE
CTaHIIMM METPOTIOJIMTEHA), MPOCTEUINE YKPBITUS (TpaHILIEeH, OKOIIbI, TepeKphIThie menn). [IpaBuia
3aHATHUS YOCXKUIIIA.

Pa3zoen 6. Oxazanue nepsoii nomowu

OxazaHue mepBOi MOMOIIM MPU OXKOTAX, paHEHUsX, 3apakeHusix. IIpoBeneHne yacTUUHOMN
CaHUTapHOM O0OpabOTKM KOXHBIX IOKPOBOB 4YEJOBEKAa IPH BBIXOAE U3 30H PaJUOaKTHUBHOTIO,
XUMHUYECKOTO U OMOJIOTHYECKOTO 3apaKeHUs (3arpsi3HEHNUs ), U3 30H M10KAPOB.

Pa3zoen 7. Jlukeuoayus nocieocmauti upe3goluatiHou Cumyayuu

ABapuiiHo-cniacarenbHble paboThl. DKCTPEHHAs dBaKyalus U3 ayauTopuu (i1abopaTopuu) B
YCIOBUAX TOXapa, paAuallMOHHOIO, XMMHYECKOIro, OMOJOTrMYECKOro 3arpsi3HEHUs TEPPUTOPUU C
HCI0JIb30BaHKEM IpocTeriux cpeacts 3amuThl («Dennke», I'I3K, nporusoraza I'TI-7 ¢ JAI1I-3).

4. O0beM yueOHOM TUCITUIUINHBL:

O0beM TUCUMIIIIMHBI
Bua yueOHo# padoThbl Axan. | Actp.
3E
q q
O01mas TpyA0eMKOCTb JUCUMIIJIMHbI 1 36 27
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHUSA: 0,44 16 12
Jlexinm 0,44 16 12
CamocrosiTeJibHas padoTa 0,56 20 15
KonrtakTHas camocrositenbHas paboTa 0.56 0,2 0,15
CaMOCTOSTEIbHOE N3YUYEHHUE PA3/IETI0B IUCHUIIIMHBI ’ 19,8 14,85
Buja nToroBoro KOHTpoJIs: 3a4er
AHHOTanusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«IlepeBo1 HAYYHO-TEXHUYECKOI JTUTEPATYPbD)
1. Heap mucuMniuHbl — mnpuoOpeTeHne o0ydaromuMucs oOmeld, KOMMYHUKATUBHONW U

npodeccHoOHAIEHON KOMITIETCHIINH, YPOBEHb KOTOPBIX Ha OTACIBHBIX ATAIAX SI3bIKOBOM ITOATOTOBKH
MO3BOJISICT BBITIOJHATh Pa3IMYHbIC BUIBI MPO(ECCHOHAIBLHO OPHEHTUPOBAHHOTO IIEpeBOJa B
IIPOU3BOJICTBEHHON 1 HAYYHOU JEATEIBHOCTH.

2. B pe3yabTaTe H3yYeHUs] TUCHUTLUINHBI 00yYAIOIIHIACH TOKEH:

Obnadams CIETYIONUMA KOMIIETEHIIUSIMA U WHIUKATOPaMHU UX TOCTHKCHUS.

VK-4.1; YK-4.2; YK-4.3; YK-4.4; YK-4.5; YK-4.6; YK-4.7; YK-4.8; YK-4.9; YK-4.10; YK-
4.11
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3nams:

— OCHOBHBIE CITIOCOOBI JOCTUKEHHSI SKBUBAJIEHTHOCTHU B IIEPEBOJIE;

— OCHOBHBIE ITPUEMBI IIEPEBO/IA;

— SI3bIKOBYIO HOPMY M OCHOBHBIE (DYHKIIMU SI3bIKA KaK CHCTEMBI;

— JI0CTaTOYHO€ JUId BBINIOJHEHUS TIepeBOJa KOJMYECTBO JIEKCMYECKHX €AMHHIL,
(G pa3eosoOTU3MOB, B TOM YHUCJIE€ COLIMATIBHBIX TEPMUHOB U JIMHTBOCTPAHOBEUECKUX PEaIHii;

ymemy:

— IPUMEHATh OCHOBHBIE ITPUEMBI IIEPEBO/IA;

— OCYHIIECTBJIATh MHCbMEHHBIH TIEpPEeBOJ C COOJIIOJIEHHEM HOPM  JIEKCHUECKOM
SKBHUBAJIEHTHOCTH, COOIIOICHUEM I'PAMMATUYECKIX, CAHTAKCUYECKUX U CTHIINCTUYECKUX HOPM;

— 0(hopMIIATH TEKCT IIEPEBOJa B KOMIIBIOTEPHOM TEKCTOBOM PEAKTOPE;

— OCYILECTBJISITH MEPEBOJ C COOJIIOIEHUEM HOPM JIEKCMYECKOH HSKBHBAJIEHTHOCTH,
COOIOIGHUEM TPAaMMaTUYECKHX, CHHTAKCUYECKUX M CTHJIMCTUYECKHMX HOPM TEKCTa IepeBoja U
TEMIIOPATILHBIX XapAKTEPUCTUK UCXOJHOTO TEKCTA;

gnademsn.:

— METOJMKON TMpeArnepeBOIYECKOTO aHallM3a TEeKCTa, CIOCOOCTBYIOLIEH TOYHOMY
BOCITPUSITUIO UCXOJTHOTO BBICKA3bIBaHMUS;

— METOJMKOW MOJArOTOBKM K BBINOJIHEHUIO MEpPEBOJAA, BKJIKOYAs MOUCK HMHMOpManuu B
CIPaBOYHOM, CHIELIMAILHOM JTUTEpAType U KOMITbIOTEPHBIX CETSIX;

— OCHOBaMU CHCTEMbI COKpAIIEHHON NEPEeBOJUECKOM 3allMCH IPU BHIMIOJIHEHUH [IEPEBO/IA;

— OCHOBHOM MHOSI3BIYHOM TEPMHUHOJIOTHEN CIIELMAIBHOCTH;

— OCHOBaMU pedepupoBaHus U aHHOTUPOBAHUS JIUTEPATYPHI MO CHEIUAIBHOCTH.

3. Kpartkoe cogep:xaHue JUCUHMILIHHbBI

Paznen 1. OcHOBHbIe JeKCHMYeCKHe M CTHJHMCTHYECKHEe 3aKOHOMEPHOCTH IepeBoJa
HAYYHO-TeXHHUYeCKOMH JINTepaTypbl

1.1 Jlekcuueckue 3aKOHOMEPHOCTH HAyYHO-TEXHHYECKOTO TepeBoaa. CMBICIOBOM aHAU3
HayYHO-TEXHHUYECKOTO0 TeKCTa M ero cerMeHtanus. CTuiaucTHYeCKHe OCOOEHHOCTH Hay4HO-
TEXHUYECKUX TeKCTOB. [IpeosiosieHne TpyaHOCTEH, CBSI3aHHBIX C PACXOKIEHUEM CHHTAKCHUYECKUX
CTPYKTYp MHOCTPAHHOI'O U PYCCKOTO TEXHUYECKHX TEKCTOB.

1.2 CpaBHeHHe TOpsiIKa CJIOB B aHTJIMACKOM M PYCCKOM MpeioxeHusx. [lepeBona cios,
yCTaHOBJIeHHE 3HadyeHusi cioBa. [lepeBosn CBOOOTHBIX M (PPa3eoIOrMUECKUX CIOBOCOYETAHMM.
[lepeBo/1 3aroJJIOBKOB TEKCTOB U CTaTeH

1.3 Coxpamenus. OcobeHHocTr uX nepeBoja. Pa3BuTue HaBBIKOB IEpEBOJA Ha MpHUMEpE
TEKCTOB M0 TeMe «XuMuueckas gadoparopus» «M3mepeHus B XUMHI.

1.4. Jlekcuueckue TpaHcopManmu TIPU TEPEBOJE TEKCTOB [0 TEMATHKE XUMHH U
XUMHUYECKON TEXHOJIOTHUH.

Pa3nes 2. OcHOBHBIe TpaMMaTHYeCKHe 0CO0EHHOCTH NepeBo/ia.

2.1. OcobenHoctu mepeBoda npemyioxkeHuid Bo BpeMenax Indefinite, Continuous., Perfect,
Perfect Continuous Ha npuMepe mepeBoga TEKCTOB MO0 TeMAaTHKe XUMUYECKON TexHosorun [lepeBos
MPUIATOYHBIX IPEIOKEHUI.

2.2. MeTonp! ¥ IpUEMBI IEPEBOIA CTPAAATEIBHOIO 3aJI0Ta HA IIPUMEPE IIEPEBO1a TEKCTOB 110
teme "TexHonmoruu Oymyimero".

2.3. Tunbl YCIOBHBIX MNpPEAJIOKEHUHN, MpaBuia U OCOOEHHOCTHM HX mepeBoja. [IpakTuka
IepeBo/ia YCIOBHBIX MPEIIOKEHUH Ha IpUMepax TEKCTOB IO Pa3IHMYHBIM pasjiellaM XUMUU U
XUMHUYECKON TEXHOJIOTHUH.

2.4. MopanpHble TJarojibl U OCOOEHHOCTH HX MEPEeBOJa Ha MpUMEpe NEepeBoJa TEKCTOB
«Texnonorus», «IpomeiluieHHOE 000pYI0BaHUE

Paspnen 3. OcoOeHHOCTH NepeBoAa NPEAJI0KEHHH ¢ HEJTMYHBIMH (DOPMAMHU IJ1aroja

3.1 UndunutuB (HeonpeneneHHas ¢opma riarosa). Posb HHQUHUTHBA B NPEIOKEHUH U
BAPUAHTHI NIEPEBOJA HA pyCcCKUM sA3bIK. IIpudyactusa u repynauii. BapuaHTtel nepeBoia Ha pycCKUil
SI3BIK.
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3.2 Un¢punutuBHbie 060poTh. O00POT AonoNHEeHNe ¢ HHGUHUTHBOM. OOOpOT mojyiexaliee
¢ nHpuHUTHBOM. Pa3nmn4HbIe BApHAaHTHI IEPEBOIA.
3.3 IlepeBoa mnpu4acTHbIX OOOpPOTOB. AOCONIOTHBIA HPUYACTHBIA OOOPOT W BapHUAHTHI
nepeBoja. Pa3BuTre HaBBIKOB NIepeBo/ia B chepe XUMHUH U XUMUIECKOH TEXHOJIOTHH.
Paznen 4. OcobennocTu pedpepaTHBHOIO NEepeBOA
4.1. AnropuT™M MpeArnepeBoU4eCKOl paboThl ¢ HAYYHO-TEXHHYECKUM TEKCTOM TI0 XHMMKO-

TEXHOJIOTHYECKO# TeMaTHUKE.

4.2. Anroputm cocTtaBiieHus pedepara Mo XMMUKO-TEXHOJIOTUYECKON TeMaTHKE (AHHOTAIINH )
4.3. Anroput™m paboTel MO pedepaTUBHOMY TNEPEBOAY 10 XHUMHUKO-TEXHOJOTUUECKOU

TEMAaTHKE.
4. O0beM yueOHOH TUCIUIUINHBI
Cemectp
Bcero 3 p
Bup yuebHoii paboTs cemectp cemectp
Axan,. Axan.
3E Axanu. | 3E @ 3g Kal
q, q,
OO1ast TPy 10eMKOCTh TUCIUTUIAHBI 4,0 144,0 2,0 72,0 2,0 72,0
K _
OHTAKTHAsI paboTa 1,8 64,4 0,9 32,0 0,9 32,0
ayIMTOPHbIE 3AHATHSA:
[Ipaktuueckue 3austus (I13) 1,8 64,0 0,9 32,0 0,9 32,0
CamocTosiTesibHAsE padoTa 2,2 80,0 1,1 40,0 1,1 40,0
KonTakTHas caMOCTOSITEIIbHAS 0.4 0.2 0.2
pabota
C 2,2 1,1 11
aMOCTOSITEIIbHOE U3yUCHHE 79.6 39.8 39.8
Pa3aenoB IUCIUILIAHBI
Buabl KOHTpOJIS:
Buo xonmpona uz YII 3auer 3auer
Cemectp
Bcero 3 p
Bup yuebHoii paboTs cemectp cemectp
Actp. Actp.
3E Actp.u. | 3E P 3E P
q, q,
OO1ast TPy 10eMKOCTh TUCIUTUIAHBI 4 108 2 54,0 2 54
K _
OHTaKTHas padoTa 1.8 483 0.9 24 0.9 24
ayIMTOPHbIE 3AHATHSA:
[Ipaktuueckue 3anstus (113) 1,8 48 0,9 24 0,9 24
CamocTosiTesibHAsE padoTa 2,2 60,0 1,1 30,0 1,1 30,0
KonTakTHas caMOCTOSITEIIbHAS 0.3 0.15 0.15
pabora
C 2,2 1,1 11
aMOCTOSITEIIbHOE U3yUCHHE 507 29.85 29.85
Pa3aenoB IUCIUILIAHBI
Buabl KOHTpOJIS:
Buo xonmponsa uz YII 3auer 3auer

@

PXTY um. JI.1. Meunencesa
JOKYMEHT ITOAITMCAH

HEKBAJIU®UILIUPOBAHHOM
SJIEKTPOHHOU HOAITUCHIO
Brnanenen: ®unatos Cepreit Hukonaesuq

H.o. npopexropa:llpopekTop mo yaedHOH paboTe

HeticteurencH: ¢ 27.03.2022 mo 27.03.2023
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