5.1 lucuuIMHbI 00513aTeJIbHOM YacTH

AHHOTaNusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«HHocTpanHnblii a361k» (51.0.01)

1. Heab AUCHUIIMHBI — IIpHOOpeTeHne 00yJaromMUMHUCcs o0IIel, KOMMYHUKAaTUBHOHN U
npodeccuoHaIbHOM KOMIETEHLIMH, YpPOBEHb KOTOPBIX HAa OTHAENbHBIX 3Tamax s3bIKOBOM
MOATOTOBKM  IO3BOJISIET  WCHOJIb30BaTh  MHOCTPAHHBIM  SI3bIK  IPAKTHYECKH Kak B
npodecCHOHANBHON (MPOM3BOJCTBEHHOM M HAyYHOW) JEATEIBbHOCTH, TaK W Ui  IIeJIeH
caMmo00pazoBaHUsI.

2. BpesyabTaTe H3y4eHHMs AU CHUILIMHBI 00YYAIOLIUIACH 10JIKEeH

Obnadams CIETYIONUMA KOMIIETECHIIUSMA U HHIUKATOPaMHU UX TOCTHKCHUS.

VK-4.1; YK-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.

3nams:

- OCHOBHBIE  CIIOCOOBI ~ COYETAEMOCTH  JIGKCMYECKUX  €AMHHMIl U  OCHOBHBIE
CJIOBOOOpPa30BaTEIHHBIC MOJICIIH,

- PYCCKHME DSKBUBAJIEHTHl OCHOBHBIX CJIOB U BBIPQXEHMH peuyd B Mpolecce
MEXJIMYHOCTHOTO U MEXKYJIbTYPHOTO B3aUMOJIEHCTBUS;

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

- MACCHBHYIO M AaKTUBHYIO JIEKCUKY, B TOM YHCJIE OOIIEHAyYHYIO U CIEHUAIbHYIO
TEPMUHOJIOTHIO, HEOOXOAUMYIO JJisi paOOThI HaJl TUIIOBBIMU TEKCTAMU;

- IpueMbl pabOThl C OPUTUHATILHOW JIUTEPATYpOil HA UHOCTPAHHOM SI3bIKE.

Ymemo:

- paboTaTh C OPUTrMHAIBHOM JINTEPATYpOl HA HHOCTPAHHOM SI3BIKE;

- paboTath CO CI0BapeM;

- BECTH IEPENHUCKY Ha U3y4YaeMOM S3bIKE C LEIbI0 MEXIMYHOCTHOTO U MEXKKYIBTYPHOTO
B3aUMO/JICHCTBHSI,

- BECTH PEYEBYIO ACITEIHHOCTh MPUMEHUTEIBHO K chepe OBITOBOM U po(eccCHOoHAIbHON
KOMMYHHKAIUH.

Braoemy:

- MHOCTPAHHBIM $I3bIKOM Ha YPOBHE MEXJIMYHOCTHOTO M MEXKYJIbTYpPHOTO OOIIEHHS,
HaBbIKAMU M YMEHHUSIMU pPEUYEBOIl JEATEIbHOCTH NPUMEHUTENBHO K cdepe ObITOBOM U
npodeccrnoHaIbHON KOMMYHHUKAIMU, OCHOBAaMU IyOJIMYHON peuu;

- OCHOBamHM pedeprpoBaHUs U aHHOTUPOBAHUS JIUTEPATYPhI HA U3y4aeMOM HHOCTPAHHOM
S3BIKE.

3. KpaTkoe coaepkaHue JMCUHIITTHHbI

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

1.1 CopspkeHne W W3MEHEHHE TJaroja-cBs3kd B (opmax HaCTOSIIETO BPEMEHHU.
Bunospemennbie ¢opmbl  riaroioB. OOpa3oBaHue (opM  MPOCTBIX, IMPOJOJIKEHHBIX,
nepQexTHbIX U Nep(EeKTHO-IPOJOHKEHHBIX BPEMEH Tiiarosia. BonpocutenbHble NpeioKeHHs B
pa3nuuHbIX BpemeHax. OOpazoBaHue OTpUIATEIbHBIX (JOPM TJIaroja B pa3iMdHbIX BpeMeHax.

1.3 Ob6pazoBaHue IPOCTHIX, MPOJIODKEHHBIX, MEPPEKTHBIX BPEMEH TJIAroJbHBIX (OpM U
ynoTtpebnenue Qopm crpamatensHoro 3anora.l.4. BumoBpemeHHble (OpPMBI  TJIAroJioB.
OO6pa3oBaHue MPOCTHIX, MPOJOKEHHBIX, NEPPEKTHBIX U NMEePPEKTHO-IIPOIOJIKEHHBIX BPEMEH.
BomnpocurenbHble MpenaoKeHus: B pa3audHbIX BpeMeHax. OOpa3oBaHue oTpuLATENbHBIX (hopm
rJ1arojia B pa3JinyHbIX BpEMEHaX.

1.4 Tlpuuacrtus. Ilpuyactus Hacrosiero u npouienniero sBpemenu. Ilepdexrasie popmbl
npuyactus. Mecto npuyacTuii B peaaoKeHuu. AOCOTIOTHBIN MPUYACTHBIA 000POT.



1.5 Undunutus. @opmbl unuuutusa. IlpogomkeHHbiii 1 neppekTHbIH MHPUHUTHUB.
OyHkuuu HMHQUHUTHBA B mpemiokeHud. OOpazoBaHue U ynoTpeOieHne WH(QUHUTUBHBIX
000pPOTOB THUIIA «CIOKHOE MOAJIEKAIEE) U «CI0KHOE JIOTIOJTHEHHEY.

1.6 Monanpabie Tinaroiibl. CTpykTypa npemiokeHus. [IpuHIuUNB c10BooOpa3oBaHUsI.
Coxkpamenust (a66peBuarypsl). O603HaueHue natel [IpaBuiia YTEHUS XUMHUUYECKHX JIEMEHTOB,
0003HaueHH U (HOopMyT HEOPraHWYECKUX COCIMHEHUM W YPaBHCHHM XWMHUUYECKHX PEAKIIHMN.
[IpaBuna ureHus enuHuy u3MmepeHus. [lpaBuna dTeHUs HAUMEHOBAaHUM OCHOBHBIX
OPraHUYeCKUX COCTMHECHUMH.

Paszpnen 2. Pa3BuTue HaBBIKOB YTEHUS TEMAaTUYECKUX TEKCTOB.

2.1 YteHue TEKCTOB IO TEMaM:

2.1.1. BBenenue B CIIeMAILHOCTD

2.1.2. I.1. Menneneen

2.1.3. PXTY um. JI.. Menaeneera

2.1.4. Hayka 1 Hay4Hble METO/bl, HAY4YHbIE CTaTbU

2.1.5. CoBpeMeHHbIE HHKEHEPHbIE TEXHOJIOTUN

2.1.6. Xumuueckoe npeanpusTie

2.1.7. Xumnueckas naboparopus. Texnuka 6e3onacHocTu B aboparopuu. M3mepenus B
XMUMHYECKOH J1abopaTopun

2.1.8. Xumus Oymaymiero.

2.1.9. buorexHonorus PapmaneBTHUYECKUE IPOU3BOJICTBA.

2.1.10. 3enenas xumus. [IpoOaembl FIKOJIOTUH.

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

AXTUBH3AIMS JIEKCUKU IPOYUTAHHBIX TEKCTOB.

2.3 WMsyuwaromiee yTEHUE HAYYHBIX M HAyYHO-TIONMYISPHBIX TEKCTOB IO BBIOpAHHOM
CHEelMaIbHOCTH Ha mnpumepe TekcToB: «Hayka u HayuHble MeTOIbl», «XHUMHYECKOE
npennpustiue», «COBPEMEHHbIE WHXEHEPHBbIE TEXHOJOTUM», «XHUMHUYECKas JabopaTopHsl.
Texnuka 6e3omacHOCTH B yabopatopuu. M3mMepeHHss B XUMUYECKOW J1abopaTopum», «XHUMHS
Oynymero. CoBpeMeHHbIe TEHACHLIUN pa3BUTHs Hayku», «buorexnosnorus. @apmaneBTHUECKHE
IIPOU3BOJICTBAY, «3eneHas xumus. [Ipodaempl sKo10rum».

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

Paszpnen 3. IIpakTuka ycTHOM peun

3.1 IIpakTrka yCTHOM pedH 1o TeMaMm:

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

3.1.2. «Moi1 yHUBEpPCUTETY,

3.1.3. «YHUBEpPCUTETCKHI KAMITYC)»

3.1.4. «At the bank»

3.1.5. «Applying for a job» u T.1.

3.2 MoHosoru4eckas pedb Mo Teme «o cebe um o Oyamymieit npodeccun». Jlekcnaeckue
0COOEHHOCTH MOHOJIOTUYECKOH peyH.

3.3 PeueBoil O3TUKET TOBCEJHEBHOrO OOHIEHUS (3HAKOMCTBO, IIpEACTaBIECHUE,
YCTaHOBJIEHUE U TOJIep)KaHME KOHTAaKTa, 3alpoc U cooOIIieHne MHPopManuu, NoOyKJIeHHe K
NEUCTBUIO, BBIPAXKEHHE MTPOCHOBI, COTIACHs).

Oco0eHHOCTH TUAIOTUYECKOH peuH M0 MPOIIEHHBIM TEMaM.

Pa3nen 4. OcoGeHHOCTH S3bIKa CHEUATBHOCTH

['pamMaTuyeckue TPy JHOCTH SA3bIKA CIIEHUATbHOCTH:

4.1. I'pammaTHyeCKU€ U JIEKCUUECKUE TPYAHOCTH S3bIKA CHEIIMATIbHOCTHU:
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Pa3nuunble BapuaHThI epeBoia NpUYACTHIl Ha pycckuil s3bIK. [IpuyacTHbIe 060POTHI U
MIpUEMBI UX [IEPEBOJIAa HA PYCCKUI SI3BIK.

4.2. CocnaratenbHoe HakinoHeHHe. DOpMBI cOcaraTelbHOr0 HAKJIOHEHUS B U3y4aeMOM
sA3bIke. MoJanpHbIE TJIAroJibl M HMX HCHOJB30BAaHUWE B MPEUIOKEHUAX B COCIIAraTeIbHOM
HaKJIOHEHWH. Tumbl YCIOBHBIX IpEUIOKEHUH. BapuanTel mnepeBoja IpEUIOKEHUH B
COCJIAraTeIbHOM HAKJIOHEHMHM W YCJIOBHBIX MNpeUIoKeHHH. IIopsmok ciIoB B IIpEeAsIOKEHUH.
OMpatrnyeckue KOHCTPYKIIHUH.

4.3. V3ydeHue mpaBuil IEpeBOJia pa3iIMYHbIX (OpPM HMHOUHUTUBA U HUH(PUHUTHUBHBIX
000pOTOB Ha PYCCKUH SI3BIK.

4.4 Nzyyaroiiee yTeHNE TEKCTOB 110 TEMATHKE:

1) «JIaGopaTopus»

2) «/3mepenust B XUMUUECKOM 1a00paTopum.

Crunucruyeckue OCOOEHHOCTH — CHELUATbHON HAYYHO-TEXHHYECKOW JIUTEpaTyphl.
Opranuzanus paboTel €O cHelUalbHbIMM cioBapsMu. [loHsTe o pedepupoBaHun U
aHHOTHPOBAHMM TEKCTOB M0 creuuaibHocTu. I[louck HOBOM wuHOpmanuu mnpu paboTe ¢
TEKCTaMU U3 MEPUOAMYECKUX U3JIaHUI U MOHOTrpaduii, HUHCTPYKUUH, IPOCIIEKTOB U CIPABOYHOMN
JUTEpaTypsl 0 PACCMAaTPUBAEMOM TEMATHUKE.

4. O0beM yueOHOM THCUMTIIHHBI

B CemecTtp
cero I 5 3 7]
Bn e¢OHOI1 padOTHI
Aya p 3E Axkan. 3E Axkan. 3E Axkan. 3K Axkan. 3E Aka.
4. 4. 4. 4. q
Obmas TpyroeMKoCTe | 1o | 360 | 2 72 2 72 2 72 | 4 | 144
JTACIUATLINHBI
Konrakrnas paora— | 3 ¢\ 158 | g9 | 32 | 09 | 32 | 09 | 32 |09 | 32
ayJIMTOPHbIE 3aHATHS:
Jlexinu - - - - - -
(r%’;)“m‘*ecme BAHATHA 136 | 128 | 09 | 32 | 09 | 32 | 09 | 32 |09 | 32
Jlaboparopubie paboOThI i i i i i i i i i )
(JIP)
CamocrosTensuas 54 | 196 | 1,1 | 40 | 1,1 | 40 | 1,1 | 40 |21 | 76
padora
KonTakTHas
CaMOCTOSITEIbHAS 0,6 0,2 0,2 0,2 -
pabora 5.4 1,1 1,1 1,1 2,1
CamocTosiTeTbHOE
HU3YUYEHUE Pa3leiioB 195,4 39,8 39,8 39,8 76
JUCHUTIINHEI
JK3aMeH 1 36 - - - - - - 1 36
KonrtakthHas pabota —
IIPOMEXYTOYHAS 0,4 - - - - - - 0,4
arTecTanus 1 1
IloaroroBka k 35,6 ) ) ) ) ) ) 35,6
IK3aMEHY
Bua konTpoJs: 3auer 3auer 3auer JK3aMeH
Bun yuebnoit paboTsl Bcero Cemectp
1 | 2 | 3 | 4




3E Actp.

3E

AcTp.

3E

AcTp.

3E

AcTp.

3E

AcTp.

OO6mast TpyA0€MKOCTh
JVCIIMTUTAHBI

10 270

54

54

54

108

KonrTakTHas padora —
ayJUTOPHbIE 3aHATHUS:

3,6 96

0,9

24

0,9

24

0,9

24

0,9

24

Jlexuun

[IpakTrnueckue 3aHATHS

d13)

3,6 96

0,9

24

0,9

24

0,9

24

0,9

24

JlaGoparopubie pabOThI
(JIP)

CamMmocTosTebHas
padora

5,4 147

1,1

30

1,1

30

1,1

30

21

57

KonrtaktHasa
caMoOCTOATEILHAS
pabota

CaMoCTOSITEIILHOE
W3YYCHHUE Pa3IeiioB
OUCIIUIIIINHBI

0,45

146,55

1,1

0,15

29,85

1,1

0,15

29,85

1,1

0,15

29,85

57

IK3aMeH

27

KonrtakthHas paborta —
IIPOMEXYTOYHAS
arrecranuda

IloaroroBka K
AK3aMEHY

0,3

0,3

26,7

26,7

Buja koHTpOJISI:

IK3aMeH

AHHOTanusA padoyeil NPOrpaMMbl JUCHHILIMHBI
«HUcropus» (61.0.02)
1. Heas pucuunauHbl — GopMHpPOBaHUE y CTYJEHTOB LIEJIOCTHOTO MpPEJICTaBICHUS 00

HCTOPHUYCCKOM ITPOIIIOM POCCI/II/I, €€ MCCTC BO BCEMHUPHO-UCTOPUICCKOM ITPOLIECCE.

2. B pe3yabTaTe H3y4eHUs JMCUUILUIUHBI 00y4aIOIMIACH JOJI2KEeH:

Obnadams CIeyONUMA KOMIIETEHITUSAMA U WHIUKATOPaAMU UX JTIOCTHKCHUS:

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

3namo:

- OCHOBHBIE JTambl W KIIOYEBBIE COOBITHS HCTOpUH Poccum u Mupa; 0COOEHHOCTH
pPa3BUTHSL POCCHUHCKOTO TOCYAAPCTBA, BBIJAIOIMIMXCS JEATENIE OTEUYECTBEHHOW U
BCeOOIIel UCTOPHUH.

Ymems:

- COOTHOCHUTH OOIIMe MCTOPUYECKUE TMPOIECChl M OTACIbHbIC (DAKTBI, BBIABIATH
CYIIIECTBEHHBIC YEPTHI UCTOPUYECKUX IMPOIIECCOB, SIBICHUH M COOBITHI; aHAIIM3UPOBATH
COLIMAJIbHO-3HAYUMBIE ITPOOIIEMBI;

- ¢opMmynupoBaTh W apPTryMEHTHPOBAHO OTCTaMBaTh COOCTBEHHYIO TMO3HIMIO TIO
pa3IUYHBIM TIPOOIeMaM UCTOPHUH.

Braoemy:

- TIPEJICTAaBJICHUSIMU 00 UCTOPUU KaK HAyKe, €€ MECTe B CUCTEME T'YMaHUTapPHOTO 3HAHUS,
- TIPEJICTAaBJICHUSIMU 00 OCHOBHBIX 3Talax B UCTOPHH YEJIOBEYECTBA U UX XPOHOJIOTHUH;

- KaTeropuagbHO-TIOHSITUIHBIM aIapaToM U3y4aeMOU TUCIUIUIAHBL;

- HaBBIKaMH aHAJIM3a UCTOPUIECKUX HCTOUHHUKOB.

3. Kpartkoe cogep:xaHue TUCUMILIHHBI

Pa3nesn 1. UcTropus kak Hayka. Oco0eHHOCTH CTAaHOBJIEHHUS rocyiapcTBeHHOCTH B Poccnu.



1.1. Hcropusi B cucTeMe COUMAIBHO-TYMAHMTAPHbIX HayK. (OCHOBBI MeTO10JIOTHH
ucropudeckoi Hayku. Hayano rocynapcreennocru. Kuesckas Pycs.

Mecro ucropum B cucreMme Hayk. lIpenmer mcropmueckoi Hayku. Posb Teopum B
no3HaHuu mnpouuioro. CymHocTs, Gopmbl, QYHKIUU HCTOPUYECKOro 3HAHUA. VICTOUHMKHM 1O
OTEYEeCTBEHHOW wucTopuu, ux kinaccupukamus. Hcropuss Poccum — HeoThemiemas dYacThb
BCEMHUPHOU UCTOPHH; OOIIIee M 0COOCHHOE B HICTOPUIECKOM Pa3BUTHH.

CnaBsiHcKO€ OOIIECTBO B JMOXY pAaCCEEHUSA. OTHOKYJIbTYPHbIE M  COLIMAIIBHO-
MOJINTUYECKUE  TPOLIECCHl  CTAHOBJIEHHWSA  POCCHMCKOM  rocymapcTBeHHOCTH. (OCHOBHBIE
COLIMAJIbHO-9KOHOMMYECKHUE TMpoLecchl U cnenuduka GopmMupoBaHus (HeoanbHbIX OTHOIICHUN
Ha Pycu. OcobeHHOCTH conManbHO-noJuTHYecKkoro pa3BuTus Kuesckoit Pycu. Ilpunsarue
XxpuctrancTBa. @opMUpOBaHUE IIPABOBOM CHCTEMBI.

1.2. Pycckue 3emiu B XII — nauasne XVI BB. O0pazoBanue Poccuiickoro rocyaapcraa

[Ipuumabl 000coOneHus 3eMenb W KHSDKECTB. COLMAIbHO-TIONUTHYECKAs CTPYKTypa
PYCCKHX 3eMelb IMepuoaa MOJUTUYECKOW pa3apobseHHOoCTH. DOpMHUpOBaHUE PABTUYHBIX
COLIMOKYJIbTYPHBIX MOJIEIEH pa3BUTHSI JPEBHEPYCCKOTO 00IIECTBA U TOCYAAPCTBA.

Momnromno-tarapckoe HamecTBue Ha Pych. Dkcnancust B 3anannyio U CeBepo-3amainyto
Pycs. Benukoe kuspkectBo JlutoBckoe u Pycckoe rocynaperBo. ColnanbHO-TOJUTHUECKHE
U3MEHEHMsSI B PYCCKUX 3€MJISIX B MEpPHUOJ MOHIOJIO-Tatapckoro rocmnojcTtBa. Crenuduka
¢dbopmupoBanusi enuHoro Poccuiickoro rocyaapctBa. Pa3Butue ¢eoqaibHOTO 3eMiIeBIaICHUS.
ConepuuuectBo KkHskecTB CeBepo-Bocrounoit Pycu. Ilpuumubl Bo3BbilIeHHs] MOCKOBCKOIO
KHsDKecTBa. [lepBbie MockoBckue KHs3bsA. Jmwutpuii [loHckoin. KynukoBckas OutBa, €€
HCcTOpUYECKOoe 3HaueHue. Posb 1iepkBu B 00bequHUTENRHOM Ipoliecce. Cepruit Pagonexckuit.

OcoOenHocTu moJuTH4eckoro ycrpoincrtBa Poccuiickoro rocynapcrBa. HWsan 111
Bo3HUKHOBEHHE COCIIOBHOM CHUCTEMBbI OpraHuzanuu oduectBa. MectHuuectBo. [lpeamnockuiku
CKJIQJbIBAaHUSI CaMOJIEP/KABHBIX 4epT rocyaapcrBeHHoM Buactu. Bacwimii III. Mcropuueckoe
3Ha4YeHHe 00pa3oBaHus enuHoro Poccuiickoro rocyapcTaa.

1.3. Poccus B cepennne XVI — XVII BB.

WBan ['po3HBII: NOUCK aIbTEPHATHBHBIX IYTEW COLMAIBHO-IOJUTUYECKOIO Pa3BUTHUSA
Pycu. CknaapiBaHr€e COCIOBHO-NIPEACTaBUTEILHON MOHAPXUU U €€ 0COOEHHOCTH IO CPAaBHEHUIO
co ctpanamu 3anaanoi EBpomnsbl. 3emckuit Cobop. U30pannas Paga. Pedopmbr 50-x ronos XVI
Beka M ux 3HaueHue. CymeOnuk 1550r. Crormaseiit Co6op 1551r. [Ipucoenunenue x Poccun
[ToBomxps, [lpuypanes u 3anannoit CuOupu. JIuBoHCKas BOMHA: 1€MW M MPUYMHBI HEyAau.
OnpuyHuHA: PUYHMHBI, CYIIHOCTb, MOCIEACTBUS. Xo03salcTBeHHOe pasopeHue 70-80rr. XVI B.
Oranbl ~ 3aKpenoleHuss  KpectbsgHcTBa.  PopMupoBaHue  OpUUIMATIBHOW  HMIEOJIOTUU
caMOJIepKaBusl.

«CmyTHOE BpeMs»: OcCJIa0JIeHUE TOCYJapCTBEHHBIX HaJall, IOMBITKA BO3POKICHUS
TPaJAULUOHHBIX («IOMOHIOJBCKUX») HOPM OTHOLIEHUN MEXAy BJIAcTbl0 U OOILECTBOM.
[IpaBnenne bopuca ['ongyHoBa. Jhxenmurpuii I. bospckuit mape Bacunuit Hlylickuit. Boccranue
N. bonoraukosa. Jhxenmurpuii II. denomen camosBaHcTBa. [10abCKO-IIBEACKAsS WHTEPBEHIIMS.
CemubospuinHa, oKKynaus MockBbl. Posib HApOIHOTO OMOTYEHHS B OCBOOOKIeHUH MOCKBBI U
m3rHannu uyxkesemiieB. K. Munwn u JI. Tloxapckuit. 3emckuit cobop 1613r. Bomapenue
nuHacTu POMaHOBEIX.

Tepputopuss u nHacenenue crtpanbl B XVII B. Bnmsaue mnocneactBuii «CMyTHOTO
BpeMEHU» Ha 3KoHoMHuYeckoe pa3Buthe Poccun. Passutne popm deomanpHoro 3emiepnaaeHus
u xo3saictBa. CobopHoe Ynoxxenue 1649r.: ropuanueckoe opopMiIeHHE KPENMOCTHOTO IpaBa U
COCIIOBHBIX (pyHKUMHA. POoCcT 0011eCTBEHHOTO pa3fesieHus TpyAa U ero cnernuanusaunus. [lepsoie
MaHyQakTypel U HX XapakTtep. Hauano ¢opMupoBaHus BCEPOCCHUHCKOTO phIHKA. SIpMapku.
PasButre BHyTpeHHEH M BHEIIHEW TOProOBJIM. YKpEIUIEHHE KynedecTBa. HOBOTOProBelil ycTas.
LenTpanu3auusa BiacTU, Hayalo Mnepexoda K abcomroTusMy. I[lpekpaiieHue nesTenbHOCTH
3emckux cobopoB. M3menenue ponu bosipckorr Jlymel. IlepkoBp u rocymapctBo. LlepkoBHBII
packon. «byHramHbli Bek». llpuumHBI MaccoBbIX HapoaHbIX BeIcTymuieHMd B XVII B.
l'opoackue OynThl. Bocctanue moxa mpensomutenbctBom C. PasuHa: mpuumMHBl, 0COOEHHOCTH,
3HaYeHUe U nocyueacTBusl. Poccuiickas MbICib U KyJIbTypa B npeaasepun HoBoro Bpemenu.

Paspean 2. Poccuiickass umnepust B XVIII- nayaune XX B.
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2.1. Poccuiickoe rocynaperso B XVIII Beke — Beke MOAepHU3ALMHU U IIPOCBEIICHUA

XVIII Bek B eBponeiickoi 1 MUpoBOi ucropuu. Poccust u EBpona: HOBbIE B3aUMOCBSI3U U
paznuums. Iletp I: Goprba 3a mpeoOpazoBanue TpaguimoHHOTO o0mecTBa B Poccun. OcHOBHBIE
HaIpaBJIEHUS «EBPOINEU3aLMK» CTPAaHbl. OBOJIOLHUA COIMAIBLHOM CTPYKTYypbl OOIIecTBa.
Buemnsis nonutuka Ilerpa I, e€ cBsa3b ¢ mpeoOpazoBanusiMu BHyTpu crpaHbl. Pedopmsl [lerpa |
KaK IepBasl MOMBbITKAa MOJEPHHU3ALMKU CTpaHbl, €€ 0cOOCHHOCTH. Pa3BuTHE MPOMBIIIIEHHOCTH.
Ycunenue poau rocynapcrsa B HapallMBaHUM IPOM3BOJIWTEIBHBIX CHII cTpaHbl. KoHmemnmwms
MepkaHTWiIM3Ma U e€ peanusauus B Poccun. Cosnanue perynspHol apmuu u  QuioTta.
AnmunuctpatuBHas pedopma. LlepkoBHas pedopma. TabGenr o panrax. bopsba ¢
KOHCcepBaTUBHOU omnmno3unued. OgopmiieHrne abCco0TH3MAa, OCHOBHBIE YEPThl U UCTOPUUYECKOE
3HaueHue. lIpoBosrnamenue Poccum ummmnepued. YHpodeHHE MEXKIYHApOJIHOTO aBTOPUTETA
CTPAHBI.

JIBOpLIOBBIE TEPEBOPOTHI, HUX NPUUYUHBI, COLMAIBHO-TIOJIUTUYECKAs] CYIIHOCTh H
nocneacreuss.  ®asoputusM.  Pacmupenue — npuBmiiernid  IBOpsAHCTBA.  JlanbHeumias
OropokpaTH3anusl rocammnapara. BHelmHsAs moiauTuka Bo BTOpoil yerBepTu — cepeaune XVIII
BEKa.

Exkareprna II: nCTOKM M CyIIHOCTH Ayain3Ma BHYTpEHHEH MOIUTHKHU. «lIpocBemeHHbIi
abcomotu3amy». Cexkynspusanus LEPKOBHBIX 3€MeNb. YJIOXEHHas KoMmuccus. KpecThsHCKHi
Bonpoc. Haponnoe Boccranue noj npeasoautensctBoM E. [lyraueBa (mpeanochliku, xapakrep,
OCOOEHHOCTH, MECTO B MCTOPHUM). YKpEIUIEHHE TOCYJapCTBEHHOro ammapaTa. ['yOepHckas
pedopma. CocnoBnast noinutuka Exarepunst II. HoBwlil ropuanyeckuil craTyc IBOPSHCTBA.
Buemnss nosmtuka Poccum Bo BTOopoil mosioBuHe XVIII Beka. [lanmpHeiiee pacimmpeHue
rpa"ul Poccuiickoi ummepumu.

[HapcTBoBanue IlaBna I. IlonbiTka orpaH4eHus! IBOPSHCKOM BIACTH CaMOJAEPKABHBIMU
CPEICTBAMH. YKECTOUEHHUE NOJIUTHYECKOTO PEXKUMA.

Pycckas kynbrypa XVIII Beka: OT NETPOBCKUX MHUILIMATUB K «BEKY IMPOCBEIICHUS.

2.2. Poccus B XIX crosierun

[IpombiienHsiii nepeBopoT B EBpone u Poccuu: obmee u ocobennoe. Bakueiimiue
ycioBus nepexoja Poccun kK MHAyCTpHaTbHOMY OOIIECTBY — PELIEHUE KPECThSIHCKOIO BOIpOCca
Y OTpaHUYEHUE CAMOJIEpKaBUS.

Kpectpsacknii Bompoc: stanel pemieHus. [lepBble MOACTYIBI K OTMEHE KPEIOCTHOTO
npasa B Hauase XIX B. Yka3 1803r. o «cBoOOAHBIX Xjebonammaxy», yka3 1842r. 06 «o0s3aHHBIX
kpectbsiHax». Pedopma I1. JI. Kucenesa. Perenue KpecThIHCKOTO BOIIPOCA B MEPUO]] TIPABICHHS
Anexcannpa II. Ilpeanoceuiku 1 npUuYuHBI OTMEHBI KPEIIOCTHOTO MpaBa B Poccuu. «Manudect»
19 ¢espans 1861r. u «llonoxenusr»: ux coaepxkaHue, 3HAUCHHUE, BO3JACUCTBHE HA pPa3BUTHE
nopedopmenHoit Poccun.

[TonbiTkKM peQopMUPOBAaHUSA CUCTEMBI TOCYAAPCTBEHHOTO YympaBieHus. I[IpoekTsl
mubepanbHbix pepopm M. M. Cnepanckoro u H. H. HoBocuibueBa npu Anekcanape I.
N3menenne nonutnyeckoro kypea B Hadane 20-x rr. XIX B. Buyrpennss nosmruka Huxosas 1.
VYkpemieHue camojiep>kaBHOM Biactu. JlanbHeWmas 1eHTpanu3anus, OlpoKpaTu3anus
rocyJlapcTBEHHOTo cTposi Poccun. YcuieHue penpecCuBHBIX Mep.

Pedopmbr 60-70-x rr. B 006JaCTH MECTHOIO YIpPAaBJIEHUS, Cyla, apMHH, He4aTd U Jp.
HcTtopuueckoe 3HaueHue npeodpazoBanuii 60-70-x rr. «Konrppedopmbi» Anexcanapa I1I.

OobmectBennoe nBmwxeHne B Poccum XIX Bexka. DopmMupoBaHuE TpeX TEUEHHIA:
KOHCEpBaTHUBHO-OXPAHUTEIbHOTO,  JHOepalbHOrO M paaukaipbHoro.  KoHcepBaTHBHO-
oxpanutenbHoe Hampasienue. H. M. Kapamsun. C. II. lleBeipeB. M. II. Ilorogun. M. H.
Karkos. K. II. Tlo6enonocues. /. U. Wnosaiickuii. C. C. YBapoB. Teopus «odunnambHOU
HapOJHOCTH».

JInGepansnoe wHampaBnenue. WpaeitHoe nacmemue I1. 5. YaamaeBa. 3amagHuku
cnaBsiHopuiel. K. JI. Kagenun. b. U. Unuepun. A. U. Komenes. K. C. AkcakoB. CTaHOBJICHHE
UJICOJIOTUHN pyCcCKOTO Jubepanusma. JlubepanpHas Oropokpatus u €€ poiib B pedopmax 60-70-x
rr. XIX B. 3emckoe nBmwkenne. OCOOEHHOCTH POCCHICKOTO JUOepaau3ma.

PanukanbHoe Hanpasinenue. Hagamo ocBoOoauTenbHOro ABMKEHUS. JleKaOpHCTBHI.
dopmupoBaHue HAEOJOrUMU Aekabpuszma. OBououus aBukeHus: «Coro3 cmaceHus», «Coro3
onaroneHctBus», CeepHoe u HOxxHOe oOmecTBO. OCHOBHBIE NHPOTPAMMHBIE JOKYMEHTHI.
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Boccranus B IlerepOypre u Ha tore. [IpuumHbl THOpakeHHsT U 3HAUYEHUE BBICTYIUICHUS
nexabpuctoB. IlonbITku npoaoxkuTh Tpaauuuio aexadpucton. Kpyxku 20-30-x rogos XIX B.
[Ipennoceliky U UCTOYHUKH counanuiMa B Poccun. «Pycckuii conmanusm»  A. U. I'epuena u
H. I'. Yepnsimesckoro. Ilerpamesust. C. I'. HeuaeB u «neuaeBmuna». Hapoguuuectso. M. A.
bakynun. II. JI. JlaBpoB. II. H. TxkaueB. IlonmuTHueckue IOKTPUHBI M PEBOJIIOLMOHHAS
NEeSTEIHPHOCTh HapoaHUYEeCKUX opranm3anuii B 70-x — Havanme 80-x rr. XIX B. JIuGepanbHbie
Hapoauuku  80-90-x rogoB. CtaHoBieHHE padodero ABmxkeHUsA. OhopmMiIeHIE MAPKCUCTCKOTO
teuenus. ['. B. Ilnexanos. B. U. Yubsnos (JIenun).

Buemnsis nmomutuka Poccum B XIX B. Ilpumumssl OtedecTBeHHOM BoitHbI 1812r.
3nauenue nodeasl Poccun B BoitHe npotuB Hamosneona u ocso6oguTensHoro noxona B Esporny.
Poccuiickoe camonepxaBue u «CasamieHHblin Coro3». Boctounslil Bonpoc u ero peuieHue B XIX
Beke. Poccust u Haponsl CeBepHoro Kapkaza. Kpbimckas BoiiHa, €€ MpUYMHBI M MOCIEACTBHUSL.
[Tonutuka Poccun Ha JlansHem Bocroxke. [Iponaxa Amnsicku. Ilpucoenunenue Cpenneit Azum k
Poccun.

Pycckas xynbrypa B XIX B. O0111€e 10CTHKEHNS U TPOTUBOPEUHSL.

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

Tepputopus u Hacenenue Poccuu B Hauane XX Beka. CouuanbHas CTPYKTypa.

OC0OEHHOCTH CONMAIBHO-DKOHOMHYECKOTO pa3BuTusi Poccum B Hawame XX Beka.
OObekTuBHasT  NOTPEOHOCTb  HMHAYCTpUAIbHONM  MojaepHu3auuun  Poccun.  YcuiieHue
roCyIapCTBEHHOTO perynupoBanusi skoHoMukH. Pedopmer C. HO. Burre. Pycckas nepeBHs B
Hayase XX Beka.

CootHomenue noiautuueckux cui B Poccun B Hauane XX Beka. Hapacranue kpusuca
camozepkaBusi. IlepBast poccuiickass pEBOJIONMSA: MPUYHHBI, XapakTep, OCOOEHHOCTH,
NBIDKYIIAE CHWJIBI, OJTambl, 3HadyeHue. Manudect 17 oxra6ps 1905 r. O6pazoBanue
MOJINTUYECKUX NApTU, UX T€HE3HC, KiaccupuKanus, nporpamma, TakTuka. ['ocynapcTBeHHas
nyma Hayasia XX BeKa — IEpBBIA OIBIT POCCHKMCKOTO IapiaamMeHTapu3Ma. TpeTbeHroHbCKast
noyutraeckas cucrema (1907-1914): Bnacts u o6mectBo. CTonbIUHCKasT arpapHast pedopma:
SKOHOMHYECKAsI, COUUAIIBbHAS U MTOJIMTUYECKAs CYIIHOCTh, UTOTH, MOCIEACTBU.

IlepBas mupoBass BoiiHa M ydactue B Hel Poccuum. BimsHue BOWHBI Ha COIMAIBHO-
SKOHOMHUYECKOE W MoJuThdeckoe pasButue Poccumu. Kpusuc Biactd B Tojibl BOWHBI U €r0
WCTOKH. BnusHue BOWHBI Ha MPHUOIMIKEHHE OOIICHAIMOHAIBLHOTO Kpu3uca. Poccus HakaHyHe
PEBOJIIOLIMH.

[To6ena deBpasibCKOil PEBOJIIOIMK W KOPEHHBIE M3MEHECHHSI B TMOJUTHYECKOW >KU3HU
cTpanbl. Bpemennoe mnpasurensctBo u Iletporpaackuit Coser. IlomuTuueckue mnaptuu B
YCIIOBUSIX JIBOEBJIACTHs. AJbTepHATHBBI pa3BuTus Poccun mocine @Depans. CormaibHO-
SKOHOMHYECKAsI ITOJIMTHKA HOBOM BiacTH. Kpusucsl BiacTu. KOpHUIIOBCKOE BBICTYINIEHHUE U €r0
pasrpom.

Paszgea 3. Ot coBeTcKoro rocyaapcrsa Kk coppemennoi Poccumn.
3.1. ®opMupoBaHHE U CYLIHOCTH COBETCKOro crpost (1917-1991 rr.)

BbonbiieBucrckast crparerus: npuuuHel nodensl. [loarotoBka u nobena OKTAOpbCKOTO
BoopykeHHoro Boccranusi B Ilerporpane. Il Bcepoccuiickuii cbe3q CoBETOB U €ro peuieHus.
DKOHOMHMYECKAass UM  CcOllMaJibHas MOJMTHKA OojblieBUKoB. Hauano  ¢gopmupoBanus
OJIHOTIAPTUIHON MOoJUTHYECKOM cucteMbl. Pocnyck YupenutensHoro codpanus. Koncrurynus
1918r. bpecrckuit mup.

I'paxxnanckast BOMHA: MPUYMHBI, 3TAIlbl, PACCTAHOBKA CHUJI, PE3YJbTaThl U IMOCIIEICTBUS.
WuTtepBeHuus: npuuuHel, Gopmbl, MacmTad. Maeonorus, MONWTUKA, MPAKTUKA «BOEHHOTO
KOMMYHH3Ma.

[lonoxenue cTpaHbl TOCIE OKOHYaHUS TIpaxaaHckol  BouHbl.  ConuanbHo-
SKOHOMMYECKUN U MOJMTUYECKHI KpU3UCHI B cTpaHe Ha pyoexxe 1920-1921rr. Ilepexon k HOBOM
SKOHOMMUECKO nosmTuke. CylHOCTh, LeJM, pealu3alus, MPOTUBOPeYus, Cyap0a U 3HaUCHHE
HOIla. YTBepxkaeHue oqHONAapTUHHON MOJIUTUYECKON CUCTEMBI.

HanmonansHo-rocymapcTBeHHOE cTpoUTeNbCeTBO B 20-¢ rT. Jluckyccuu 06 oOpa3oBaHuu
CCCP. I cve3n CoseroB CCCP, ero pemenus u mecto B uctopuu. Koncruryuus CCCP 1924r.



[Tomutnaeckas 6oprba B maptuu u rocynapctse. [locneanne paboter B. U. Jlenuna o
BHyTpeHHell u BHeurHeil nosutuke CoBerckoro rocyaapcrBa. Bosseimienue W. B. Cranuna.
boprba ¢ omnmo3unumedr mo BompocaM pa3BuTusi cTpanbl. CeepreiBanue HOIla, kypc Ha
CTPOUTENBCTBO COLIMAIN3Ma B OJJHOU CTpaHe.

CCCP B roasl mnepBbix nsaruierok (konen 20-x rr. — 30-e rr.). dopcupoBaHHOE
counanuctuueckoe crpoutensctBo B CCCP. Muaycrtpuanusauus: NpeArnochblUIKd, UCTOYHUKU
HAKOIUIEHUsI, METOJI, TEMIIbI, pe3yabTaThl. [loMTHKA CIUIONIHON KOJIEKTUBU3ALMU CEIbCKOTO
X03sicTBa, €€ NpPUYMHBI, SKOHOMHYECKHE M coluanbHble mnocneacTBus. lleHa «Oosbuioro
CKayKa.

dopMupoBaHue pexuMa JUYHOW BiacTh CTalvHa W KOMAaHIHO-aIMUHHCTPATUBHOU
CUCTEMBI yIpaBieHHs rocyaapcTBoM. CpallluBaHue NapTUWHBIX U TOCYJapCTBEHHBIX CTPYKTYP.
Howmenxknarypa. Ponb u mecto CoBeToB, mpoQcoro30B, CyeOHBIX OPraHOB U MPOKYpaTyphl B
CO3[1aBAEMOM TOTAJIUTAPHOM MOIUTHYECKOM cucreme. KaparenbHsle opranbsl. MaccoBbie
penpeccuu.

[Ipobmema wmaccoBoit mojuepxkku coBerckoro pexuma B CCCP. VYuudukamms
OOLIECTBEHHON XKHU3HU, «KYJIbTYpHas peBoitonus». boprda ¢ nHakomeiciuem. ConpoTHBIIEHNE
CTAJIMHU3MY M MPUYHHBI €ro nopaxeHus. OTHOLIEHHE TOCY1apCTBa K PETUTHH.

Buemnsis nmomutuka CCCP B 20-30-e rr. IlepBble 1marm COBETCKOM AMIJIOMATHU.
I'enyssckas kondepenmus. Mexaynapoanoe npuszHanne CCCP. OGocTpeHHe MOTUTHIECKOM
oOcraHoBku B EBpore HakaHyHe BTOpoW MHpOBOW BOWHBI. [lepBble BOEHHbBIE KOH(IMKTHL
MIOHXEHCKOE COrJlallleHue W €ro BIUSHUE Ha MEXAyHapoJHoe mojoxkeHue. Heynauum
neperoBopoB Mexay CCCP, Aunrnmeit, ®@panmnueit o mnpenoTBpamieHud BoiHBL. COBETCKO-
FePMaHCKUM MAaKT O HEHalaJeHWHM: NpUYHMHbI, nociaeacTBUs. COBpPEMEHHBIE CIOPHI O
MexayHapoaHoM kpusuce 1939 — 1941 rr.

CCCP Bo Bropou mupoBoii u Benukoit OrteuecTBeHHOW BoliHe. Pemrarommii BKIafg
Cosetckoro Coro3a B pasrpom dammusma. [Ipuunnsl u nena nodeast. Yuactue CCCP B Boiine
potuB Anonnu. UToru u ypoku BTOpOil MUPOBOU BOWHBI.

N3meHeHne COOTHOLIEHHsI CWJI B MHUpE IIOCIE BTOpPOM MHpOBOM BOMHBEL. Hauano
«xonoanon BoMHb. CCCP u CHIA. CCCP u crpansl Bocrounoit EBpomnbl. Co3pmanue
«COLMAIIMCTUYECKOTO JIareps».

Tpymunoctu nocineBoeHHoro paszputusi CCCP; BoccTaHOBIIEHHE HApOTHOTO XO35HUCTBA U
nukBuganuss atomHo MoHomonuu CIIIA. VYikecToueHne MOJMTHYECKOTO pexXUMa |
HJIC0JIOTMYECKOTO KOHTPOJIsI. HOBBIN BUTOK MacCCOBBIX PENIPECCHI.

IlepBoe mocnecranuHckoe naecstuietue. PedopmaTopckue NOUCKM B COBETCKOM
pykoBojicTBe. llombITKM OOHOBJIEHMSI «TOCYIAPCTBEHHOTO COLMAIN3May. JKOHOMUYECKHE
pedopmbl, moneITKK niepeBoaa SKOHOMUKH CCCP Ha MHTEHCHBHBIN IMyTh PAa3BUTHS B YCIOBHUSIX
HTP. XX cpve3n KIICC wu ocyxnenue kyiabTa JuyHoctd CranuHa. Peabunmuranus xKeprs
penpeccuit u genopraumii. HomeHknatypHas «mOepanmm3anus». «OTTenens» B AyXOBHOU
cdepe. [IprunHbl 3amesIeHUs] TEMIIOB S3KOHOMHYECKOTO U COLMAIbHOIO pa3BUTHA B Havase 60-x
rojoB. XXII crezn KIICC u koHIenIus «rmepexo/ia OT Conraimma K KOMMYHU3MY».

BHemHsis monuTHKa B TOJBI «OTTENENW»: HAdajo Iepexojia OT KOHPPOHTAUUU K
paspsake MexJIyHapoaHOM HampsokeHHocTu. KapuOckuih  kpusuc (1962 r1.): mnoGena
MOJINTUYECKOTO peanus3ma.

CMeHa BiacTH U MOJUTUYECKOTO Kypca B 1964 1., s3xoHOMUYeckue pedopMbl CepeInHbI
60-x ros0B, MPUYMHBI UX HE3aBepIICHHOCTU. Bracte u obmectBo B 1964 — 1984 rr. Kpusuc
TOCIOJICTBYIOIIEH HWACOJOTHH. [IpUUYMHBI NMOJIUTUKM OrpaHUYEHUM W 3aIPETOB B KYJIbTYPHOM
xu3Hu CCCP. [luccupeHTckoe IBUKEHHE: MPEANOCHUIKH, CYIIHOCTb, OCHOBHBIE 3TaIlbl
pazBuTusa. Hapactanme Kpu3MCHBIX SIBICHUN B coBeTCKOM obmiectBe B 70-¢ — cepenune 80-x
roJIOB.

Buemnss monmutuka CCCP B xonie 60-x Havane 80-x IT.: OT pa3psAaku K 000CTPEHHUIO
MeXayHapoaHoU oboctaHoBKU. PazpaboTka [Iporpammel mupa u e€ peanusanus. BBoa coBeTckux
BOWCK B A(raHUCTaH U €ro MocCieJCTBUSI.

Kypc Ha pagukanbHOe 00HOBJIEHHE COBETCKOTro obOmiecTBa. «llepectpoiikay: CyIIHOCTB,
LeJIH, 3a/ladd, OCHOBHBIE 3Talbl, pe3yibTaTbl. HOBbIE CTPYKTYphl I'OCYylapCTBEHHOM BIACTH,
nepBbie  cbe3apl  HapomaHeix gemnyratoB  CCCP, HOBbie 0OmIECTBEHHBIC JBWKEHUS |
MOJINTUYECKUE MMAPTHH, Tpe3uaeHTcKas Gopma npasieHus. «HoBoe NoauTHuecKoe MbIIICHUE
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n wu3MmeHeHue reononutrdeckoro mojoxkeHuss CCCP. I'KUIl m kpaxX COIMAIMCTHYECKOTO
pedopmartopcrBa B CCCP. Pacnag CCCP, npekparmienue cymiectBoBanusi KITCC. O6pazoanue
CHI'.

3.2. CtaHoBJIeHHE HOBOW poccuiickoii rocyarapcrBeHHOCTH (¢ 1991- mo HacTosiee Bpemsi).
Buyrpennsis monutuka Poccun. JlubGepanpHash KOHLENIMS POCCHUUCKHX pedopm:
epexol K pbIHKY, (OpMHpOBaHME TIpPaXJAHCKOro oOmiecTBa M IPAaBOBOTO TOCYJapCTBa.
«IlokoBast Tepanus» 3koHOMUYECKUX pedopM B Hauane 90-x rogoB. KOHCTUTYIIMOHHBIN KpU3UC
B Poccum 1993 r. m nemontax cuctembl Biaactu CoeroB. Koncturyuust Poccuiickoii
Oenepaun 1993 1. Ilonmutuueckue mnapTuM U OOLIECTBEHHbIE JABWKEHUA Poccum Ha
COBpPEMEHHOM JTane. MeXHanMoHalupHble OTHOLIEHUsA. YeueHckas BoviHa. Hayka, KynbTypa,
oOpa3oBaHuEe B pPBIHOYHBIX ycioBusiX. ColuanbHas LE€HA U MEpBbIe Pe3yiabTaTbl pPePopM.
[Tonutnyeckue mapTuu 1 00IIECTBEHHBIE ABMKEHUS Poccun Ha COBpEMEHHOM JTarle.

Poccus B Hauane XXI Beka. CoBpeMeHHbI€ TPOOJIEMbI YeJI0BeUecTBa U poiib Poccuu B ux
pemienuu. PervonanbHble M ri06anpHble uHTEpechl Poccun. CouuanbHO-3KOHOMHYECKOE
nosnoxxenne PO B nepuoa 2001-2019 rona. MupoBoiil (prHaHCOBBINH U S3KOHOMUYECKHUI KPU3UC U
Poccus. Buemnssa nonutuka Pocceniickoit ®enepanuu B 1991 — 2019 rr. IIpuHnmns! BHEMIHEH
nonuTuku. Poccus u crpanbl ganbHero 3apyoexbs. OtHowenus co ctpanamu CHI. Poccus B
CUCTEME MUPOBOM IKOHOMHUKH U MEXYHAPOJHBIX CBA3EH.

4. O0beM yueOHOM THCUMIIHHBI

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

OO0uiasi TPyA0eMKOCTh AU CHUIIIMHBI 4 144 108
KonTrakTHasi padoTa — ayAUTOPHBbIE 3aHATHS: 1,3 48 36
B TOM 4HcJjie B (popMe MPAKTHYeCKOil MOAT0TOBKH
(npu nanuuuu) ) ) )
Jlexinm 0,9 32 24
B TOM 4ucIie B (popme NpaKTUUECKONW NOATOTOBKU (npu Haiuyuu) - - -
[TpakTnueckue 3anstus (113) 0,4 16 12
B TOM 4ucIie B (popme NpaKTUUECKOW MOATOTOBKH (npu Haiuyuu) - - -
CamocrosiTesibHasi paboTa 1,7 60 45
KonraktHas camocrositenbHas padboTa
(AmmK uz VII ons 3au / 3au c oy.) 17
CamMocTosATenpHOE N3YUYCHUE Pa3/IeTIOB TUCIUTIINHBI (u1u Opyeue ’ 60 45
8UObL CAMOCOAMENLHOU pabomvl)
Bujx koHTpOJIS:
JK3aMeH 1 36 27
KoHnTakTHas paboTa — MpoMeKyTOUYHAsI ATTECTaIHs 1 0,4 0,3
IToaroroBka K 3K3aMeHy. 35,6 26,7
Buja nToroBoro KOHTpoJIsi: JK3aMeH

AHHOTanusA padoyeil NPOrpaMMsbl JUCHUILIMHBI
«®uaocopus» (b1.0.03)

1. Heab pucummiaunbl «Punocodusi» — chopMHPOBATh Y CTYACHTOB KOMIUIEKCHOE
MPEJICTaBJICHUE O POJIM U MecTe (PMIOCOPUH B CUCTEME T'yMaHUTAPHBIX, COI[MAIBHBIX H
€CTECTBEHHbIX HayK, IO3HAKOMHUTb UX C OCHOBAMHU (UIOCOPCKOro 3HAHUS, HEOOXOAUMBIMH IS
peuIeHusl TEOPETUYECKUX U NMPAKTUYECKUX 3aa4.

2. B pe3yabTaTe u3y4eHUs: JUCHUILIMHBI 00yYAIOLIUICH JOJI/KEH:
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Ob6nanath CleayIOIUMH KOMIETEHIMSIMU M HMHAMKaTOpaMu UX JocTmkeHus: YK-5.4,
VK-5.8, VK-5.9, YK-5.14;

3HaTh: OCHOBHOE COJIEp’)KaHUWE TJIAaBHBIX (QMIOCOPCKUX IIKOJI U HaIlpaBJICHUH,
MpeCTaBUTENEeH 3TUX ULIKOJ, CBSI3b M pa3nuuue ux (uiocopCkux HUAeH, CBA3b HCTOPUKO-
($bUIoCcOPCKUX KOHIEMIUNA C COBPEMEHHBIMU MPOOJIeMaMHl HHIWBUAYATHHON M OOIECTBEHHOU
KU3HU;

yMeTb: TIOHMMaTh U  aHaJU3UPOBATh  MHUPOBO33PEHUECKUE, COLMAIBHBIE U
UHIUBUAyallbHbIe  MPOOJEMbl  COBPEMEHHOM  JKM3HU; TIPAMOTHO BECTH  JUCKYCCHIO,
aHAJIM3UPOBATh OCOOCHHOCTH MEXKKYJIBTYPHOI'O B3aHMMOJEHCTBHS, 00YCIOBIEHHBIE pa3inuneM
ATUYECKUX, PEJINTHO3HBIX W LIEHHOCTHBIX CHCTEM, ONUpaschb Ha HapaOOTaHHBIA B HCTOPHU
¢uinocopun Marepual; TNPUMEHSATh MOJydeHHble (uiaocopckue 3HAHUS K  PELICHUIO
npodecCHoHANTBHBIX 33/1a4;

BJIAJIeTh: MPEACTaBICHUSAMU O (puocopuu Kak HayKe U CUCTEME LIEHHOCTEH, ee MecTe B
CUCTEME T'yMaHUTapHOIO 3HAHMs; OCHOBaMHM (MIOCOPCKOTO MBIIUIEHHUS; KaTeropuaibHbIM
anmnapaToM M3y4yaeMoM JUCUUIUIMHBI, (PUI0COPCKUMU METOJAAMH aHAJIM3a PA3IUYHBIX MPOOIeM,
HaBbIKaMU (UI0COPCKON KyIbTYpbl JJii BBIPAOOTKM CHCTEMHOTO, LIEJIOCTHOTO B3IJfJa Ha
NEUCTBUTENBHOCTh U MECTO XMMHUH U XMMHYECKON TEXHOJIOTUU B LIEJIOCTHOW KapTUHE MUPA.

3. KpaTkoe coaepskaHue JMCHUILTHHBI

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

Paszpnen 1. OcHoBHBIE (uitocodckue MKOJIBI.

AnTtnuHas  ¢uinocopus (mocoxparuku, coductel, Coxpar, [emokpur, I[lnaros,
ApucroTenb, 3JUIMHUCTHYECKU-pUMCKas ¢uiocodus). OcHOBHBIE MPOOIEMbl CpPEAHEBEKOBOM
¢unocopun u snoxu Bozpoxaenus. dunocopus Hosoro Bpemenu (XVII — XVIII BB.)
Wneonorus Ilpocsemenus. Hemeuxkas kinaccuueckast ¢punocodusi. Pycckas gunocodus XIX —
XX BB. OcHOBbl MapkcucTckoi ¢unocopun. OCHOBHBIE HAIpPABIEHUS COBPEMEHHOM
¢unocodpun.

Paznen 2. ®usocodckue KOHIENIUH OLITHSI M TO3HAHUS.

[Ipobrnema ObiTHst B uctopuu ¢uinocopun. IloHATHS MaTEpPHAIBHOTO W HUACATBHOTO.
OcHoBHble (unocockue HampaBieHUs: MaTepuaau3M U uaeanusM. [IpuHuun riaobaibHOrO
3BOJIFOIIMOHM3MA B COBPEMEHHOM HAyYHOW KapTUHE MUpA.

Konnenmmu npocTpaHcTBa U BpEMEHU B UCTOPUH PHIIOCO(DUM U HAYKH.

[Ipoucxoxaenue coznanus. Posib Tpya B IpOUCXOKICHUHN co3HaHusA. Maeanuctuueckue
U MaTepuajucTHueckue KoHueniuu co3HaHus. Co3nanue u Mo3r. Co3HaTenpHOE U
6ecco3HarenbHoe. Co3HaHue U si3bIK. CO3HAHKME U CAMOCO3HAHUE.

KoHuenuuu rHOCEONOrMM B UCTOPUM  (QUIOCO(PHUM: CEHCyadu3M, pallOHAIHU3M,
CKETITUIIN3M, arHOCTHUIIM3M, KOHIICTIIIUS BPOXKICHHBIX HIeH, anpuopu3M. JlnaneKkTuka mo3HaHus:
YyBCTBEHHOE U parnroHaibHoe. OCHOBHBIC TEOPUH UCTHHBI.

Paspnen 3. IlpoGJiembl yesioBeKka B (puI0cOpPUH.

Yenosek kak npeamMer guiiocodcekoro aHanusa B ucropuu guiocoduu. [Ipoucxoxnenue
4eJoBeKa: IPUPOJHBIE U COLMAIBHBIE YCIOBUS aHTpOIOCOLMOreHe3a. buosormueckoe u
COIIMAJIBHOC B YCJIIOBEKE. I/IH)II/IBI/II[, HHIUBUAYAJIIbHOCTL, TUYHOCTD.

CwmpbIcn )KM3HU W TIpeHa3HadeHue denoBeka. JKu3Hb, cMepTh, OeccMmeprtue. JBrmxkeHue
HEHACUJIMsl, €ro posib B coBpeMeHHOH ku3Hu. Llenm u nenHoctu. CBoOoma Boau U
OTBE€TCTBCHHOCTH JIMYHOCTH. HpaBCTBeHHble, PEIIUMTHO3HBIC, SCTECTUICCKUC HECHHOCTH.

Pa3nen 4. ®unocopust ucropuu u od1mecTa

YenoBek B CHUCTEME COLUAILHBIX CBs3ed. JlmyHocTh W Macchl, cBOOOIa |
HeoOxomumocTh. Pumocodust uctopuu: GopManMoHHAS W [UBUIM3ANMOHHAS KOHIICTIIIHHI
HUCTOPUYECKOTO pa3BUTHs. IIporpeccucTckrue u MUKIMYECKHE MOJCIH pa3BUTHA. [oOanbpHBIC
po6sIeMbl coBpeMeHHOCTH. KoHIenus yCTOHIMBOTO Pa3BUTHS U CIICHApUH OyIyIIIero.
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ObmectBo u ero crpykrypa. CouuanbHas, NOJUTHYECKas M JTyXOBHas cdepbl
obmectBa. Konnenuuu rocyaapctsa B uctopuu ¢punocodcekoit Mpiciu. ['paxxaanckoe o0miecTBo
Y TIPaBOBOE TOCYIApCTBO.

Pa3nen 5. @unocodckue npodiaeMbl XMMUU U XUMHYECKOH TeXHOJIOTHH

Hayuynoe u BHeHayuHoe 3HaHue. CTpyKTypa Hay4YHOTO 3HAHHUS, €r0 METOJbl U (HOPMBI.
Hayunble peBositolnu ¥ CMEHa THUIIOB pauudoHalIbHOCTH. Hayka B coBpeMeHHOM mupe. DTHKa
HayKH U OTBETCTBEHHOCTh YYEHOTO.

[IpoGnema cooTHomIeHUsT Haykd UM TexXHUKU. ColMalibHbIE IOCJIEACTBUS HAYYHO-
TEXHUYECKOTO mporpecca. OTHUECKHE U DSKOJOTMYECKHE HMIIEpaTHBBl PA3BUTUS HAYKU U
TEXHUKH.

MecTo XMMUU B CUCTEME €CTECTBEHHBIX HayK. OCHOBHas mpoOiieMa XUMUU KaK HayKu U
npousBojcTBa. llenn wu  3amaum xumudeckoil — texHosoruu. Crenupuka  XUMHKO-
TEXHOJIOTHYECKOI0 3HaHMS: PyHAaMEHTaIbHOE U MPUKIIAHOE, SMIUPUUYECKOE U TEOPETHUECKOE.

4. O0beM yueOHOMH THCHMILITHHBI

Bunel yue6HOM paboThI 3E Axan. 4. Actp. u.
OO0uiasi TPy10€eMKOCTb JAUCIUNIJIMHBI 3 108 81
KonTrakTHasi padoTa — ayIMTOPHBIE 3aHATHS: 1,33 48,4 36,3
Jlexiym: 0,89 32 242
[IpakTrueckue 3aHATHS: 0,44 16 12,1
CamocrosiTejbHas padora: 1,67 60 45
KonrakTHas camocrositenpHas paboTa 0.4 0,3
1,67

CaMOCTOSTENbHOE N3YUYEHUE PA3/IeTIOB AUCHUIIIMHbI 59,6 44,7
Bua konTpoJsn: 3a4er c oleHKOM

AHHOTanusA padoyeil NPOrpaMMbl JUCHHUILIMHBI
«IIpaBoBenenue» (61.0.04)
1. Hegb aMcHMIIMHBI — OBJAJIEHUE OCHOBAaMM IIPaBOBBIX 3HAHUN; (OPMHUPOBAHUE
OCHOB IIPABOBOM KYJIbTYpPbI U IPABOMEPHOIO MTOBEICHUS IPAKJTaHUHA CTPAHBI.
2. MH3yyeHuss JUCHUILUIMHBI HANPaBJEeHO Ha MNpuUoOpeTeHHMe CJIEIYIOIIHX
KOMIleTeHIMi ¥ uHAMKATOpoB ux moctmwxenmsi: YK-11.1; YK-11.2; VK-11.3; OIIK-4.1;
OIIK-4.2;0I1K-4.3;0I1K-4.6;0I1K-4.9; OIIK-4.10; OIIK-4.13; OIIK-4.14

3nams:

e  OCHOBBI POCCHUHCKOW IMPAaBOBOM CHUCTEMBbI U POCCHUMCKOrO 3aKOHOJATENIbCTBA,
OCHOBbI ~ OpraHum3zalid W  (QYHKIMOHMPOBAHUS  CyAE€OHBIX M  HMHBIX
[IPaBONPUMEHUTENBHBIX U MPAaBOOXPAHUTEIbHBIX OPTraHOB;

e TIPaBOBbIE W HPABCTBEHHO-ITHYECKHE HOPMBI B cdepe mnpodecCHoHaATbHOM
NESATENBHOCTH;

e IIPaBOBBIE HOPMBI, PETYIUPYIOIIME OTHOLIEHHE 4YEJIOBEKAa K YEJIOBEKY,
00LIECTBY, OKPYKaIOLIEH Cpee;

e MpaBa U 00S3aHHOCTH IPaKJaHUHA,

e  OCHOBBI TPYJIOBOTO 3aKOHOJIaTEIbCTBA;

e OCHOBBI X035 CTBEHHOTO IPABa;

e OCHOBHBIE HAIIPABIICHHS AHTUKOPPYNIIMOHHON IeATEeIbHOCTH B PO

Ymemo:

e  HCIOJIb30BaTh 3TUYECKUE U IPABOBBIE HOPMBI, PETYIUPYIOLIUME OTHOIICHHE
YeJI0BEKa K YeJIOBEKY, OOILECTBY, OKpYKalolllel cpelie, UCIOIb30BaTh MpaBa 1
CBOOO/IbI YENIOBEKA U IpakJaHIHA MPH pa3padOTKe COLMAIBHBIX IPOEKTOB;
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e JWCIOJB30BAaTh M COCTaBIIATh HOPMATHBHBIE W IIPaBOBBIE JOKYMEHTHI,
OTHOCAIIMECS K  NpOQECCHOHAIbHOW  JAEATENbHOCTH, IpEeANPUHUMATD
HE00X0IMMble MEphl K BOCCTAHOBJICHUIO HAPYLLIEHHBIX TIPaB;

e peanu30BBIBATH IIpaBa U CBOOO/IbI YEJIOBEKA U TPaKIaHUHA B Pa3JIMYHbIX chepax

KU3HEIEATEIBHOCTH.

Braoemeo:
e  HaBBIKAMH NMPUMCHCHHSI 3aKOHOATEILCTBA IIPU PEIICHUU MPAKTHYSCKUX 3a/1a4.

3 Kparkoe coaepxxanue TUCUUILIMHBI
Pa3zoen 1. Ocnoswvt meopuu cocyoapcmea u npasa
1. OcHOBBI TEOPUH IFOCYAAPCTBA
2. OcHOBBI TEOpHUH IIpaBa
Pazoen 2. Ompacau nybauunoeo npasa
OCHOBBI KOHCTHTYITHOHHOTO TIpaBa
OCHOBBI a]MHHUCTPATHBHOTO TTpaBa
OCHOBBI yroJIOBHOTO IIpaBa
Koppynuust kak conpianbHOE U IPaBOBOE SIBJICHHE B COBPEMEHHOM 00ILIECTBE
OCHOBBI IKOJIOTHUECKOTO TpaBa
HopmartusHoe npaBoBo€ peryirpoBaHue 3aiiuTel HHGopmanuu. [IpaBoBbie OCHOBBI
3aIIUTHI TOCYIapCTBEHHOM TaliHbI
Pazoen 3. Ompacau uacmnoeo npasa
1. TI'paxxmaHckoe MmpaBo: OCHOBHBIE MOJIOKEHUSI OOIICH YacTH.
2. ABTOpCKOE M ITaTEHTHOE IIPABO U MIPABOBAs 3aIMUTA PE3YIbTATOB
MHTEJJIEKTyalbHON COOCTBEHHOCTH.
OCHOBBI X0O3SIICTBEHHOT'O (MPEANPUHUMATENBCKOTO) IIpaBa.
4. OcHOBBI ceMeHOro MpaBa
5. OcCHOBBI TPYIOBOTO IIpaBa
Pazoen 4. Ocobennocmu npasosozo pezynuposanus NpogeccuoHarbHOU 0essmeIbHOCmU 6
OMOENbHBIX OMPACHAX XUMUYECKOU NPOMBILULEHHOCIU
1. OcHOBBI  HalUMOHANBHOM  O€30MAaCHOCTH, TOCYJAPCTBEHHOM  MOJUTUKH U
3aKOHOJATENBCTBO B oOnactu  obOecrieyeHHs] AJEpHOM U paguallMOHHON
0€30MacCHOCTH.
2. OcoOeHHOCTH MPaBOBOTO PETYIUPOBAHUS Tpyla paOOTHUKOB XUMHUYECKOU
MPOMBIIICHHOCTH.
3. HopmaTtuBHO-npaBoBasi 0a3a peryiMpoBaHUs XUMHYECKOW W HeTeXUMHUYECKON
otpaciu B Poccun.
OO611ee KOJIMUECTBO pa3aeiioB 4.

Al e

(98]

4. O0beM yueOHOMH THCHMILTHHBI

O0bemM TUCUMIIIIMHBI
Bua yueOHo# padoThl
3E | Akaj. 4. | AcTp.u.

O01mas Tpya10eMKOCTh JUCUMIIJIMHbI 2 72 54
KonTakTHasi paboTra — ayIMTOPHBbIE 3aHATHUSA: 0,9 32 24
Jlexinm 0,45 16 12
[Tpaxtuueckue 3ausarus (113) 0,45 16 12
CamocrosiTesibHasi padoTa 1,12 40 30
KonrtakTHas camocrositenbHas paboTa IND 0,4 0,3
CamocrosTenpHOE H3y9eHUE Pa3JIeNiOB TUCIUILIHB | 39,6 29,7
Bua konTpoJsn: 3ader c oleHKOM
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AHHOTanusA padoyeil NPOrpaMMsbl JUCHHUILIMHBI
«Ikogorus» (b1.0.05)

1. Heab qucuuIIMHbBI — cOPMHUPOBATH y CTYACHTOB MPEICTABIEHUE O COBPEMEHHBIX
AKOJIOTMYECKUX MpolieMax, 0 (U3MKO-XMMUYECKUX MpOoIEeccax, MPOTEKAOIUX B pPa3IUUHbIX
KOMIIOHEHTAaX OKPYKAIOIIEW Cpelbl M O CTENEHW AaHTPOIOTEHHOIO BO3ICHCTBHS HAa 3TH
MIPOLIECCHI; BHIPA0OTaTh y CTYIEHTOB HABBIKM CHCTEMHOTO MOJXOJA K M3YYEHHIO M PEHICHHUIO
9KOJIOTMYECKUX  IpoOsieM, BO3HUKIIUX B  pe3ylbTare IMPOMBIIUIEHHO-X03SICTBEHHON
NEATEIBHOCTH YEJI0BEKA, PAa3BUTh MBIIUICHUE, ITO3BOJISAIONIEE IPABUIIBHO OLICHUBATh JIOKAJIbHBIE
Y OTAAJICHHBIE TIOCIIECACTBUS IPUHUMAEMBIX PEIIEHUN [T OKPYKAIOLIEH CPEIbl U YEIIOBEKa.

2. B pe3yabTaTe H3y4eHUs] TUCHUTLUINHBI 00yYAIOIIHIACH TOIKEH:
Obnadams ClenyONMMA KOMIIETESHITUSIMA U WHIUKATOPaAMU UX JTIOCTHKCHUS:
VK-8.1; VK-8.2; OIIK-4.2; OIIK-4.8; OIIK-4.12; OIIK-4.13; OIIK-4.18
Buame:

. OCHOBHBIE 3aKOHBI 00LIEH 3KOJIOrUH;

. 3aKOHOMEPHOCTH CTPOEHHMSI U (PYHKIITMOHUPOBAHUH OHUOChEpHI;

. COBPEMEHHBIE IKOJIOTMUYECKHE MPOOIEMBI;

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

. CTPOCHHE OCHOBHBIX reochep 3eMIM U OCHOBHBIE (PH3UKO-XMMHUYECKHE TIPOIIECCHI,
MPOTEKAIOIINE B HUX;

. OCHOBHBIE MOHATHUS U PUHIUIBI KOHIENIUY YCTOWYMBOTO Pa3BUTHS;

. OCHOBHBIE CBEJICHUS O TJI00aIbHON MpobieMaTHKe, MPUPOIHBIX pecypcax, MIaHeTapHbIX

rpaHuIlaX, aHTPOIIOT€HHOM BO3JECHCTBUM Ha OKPYKAIOLIYI0 Cpely, YINPABICHUH Kaye€CTBOM
OKpYKarolleu cpebl,

. IIPUHLAIIBI 3€JIEHON XUMMH;

ymemsn:

. paccMaTpuBaTh KOHKpPETHBIE IyTH PEIICHUs MPOoOJIeM OXpaHbl MPUPOABI B Pa3IMYHBIX
reorpauuecKkux U SKOHOMHUYECKUX YCIOBHSIX;

. IIPUMEHATHh IIOJIYyYCHHBIE 3HAHUs I OLICHKHM COCTOSIHUS OKpYXKAloWEeHd cpeasl |
PalMOHAIBHOTO UCIIOJIB30BAHUS IIPUPOIHBIX PECYPCOB;

. HCII0JIb30BAaTh CETEBbIE€ KOMIIBIOTEPHBIE TEXHOJIOTUHM U 0a3bl JAaHHBIX JJIS pPELIEHUS
KOHKPETHBIX 3KOJIOTHYECKUX MTPOOIIEM;

. NPUMEHATh IOJIyY€HHBbIE 3HaHMS B IIpolLecce JanbHeWled ydeObl, MpU H3YUEHUU

podecCHOHATBHBIX U TPOMUIHHBIX TUCITUIUIMH, ¥ B OyIyIIel TPaKTHIeCKON ACSITeILHOCTH;
gnaoems:

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

. 0a30BBIMU 3HAHUSMHU B 00JIACTH SKOHOPMHUPOBAHMS;

. MOHATUIHBIM arnaparoM B 00jacTu OOIIeH IKOJIOTHH, PAllMOHAIBHOIO HMCIIOIb30BaHUS
MIPUPOIHBIX PECYPCOB U 3aLUTHI OKPYKAIOILIEN CpeJibl;

. METOJaMU  UJCHTHU(PUKAIMK JIOKAIbHBIX OSKOJIOIMYECKUX Mpo0JieM, OLEHKH HUX
3HAYUMOCTH.

3 KpaTkoe coaep:kaHue JUCHUIIMHBI
Beeoenue, ocnoenvie nonamus

Lenu, 3amaun TuCHUIUIMHBI. MECTO JAMCHUIUIMHBI B CUCTEME OOIIEro M XMMHYECKOTO
oOpa3oBaHus. DJKojoruueckoe oOpa3zoBaHHE M OO0pa3oBaHME MJs YCTONYMBOIO pa3BUTHUSL
OO011ecTBO M OKpYKaroIIas cpesa.

Pazoen 1. Ob6wue eonpocet 3konozuu. buocghepa. bBbuoixkonocus. buocghepa u
ycmouuugocms

1.1 OcHoBHbIE 3aKOHBI d3KoJIOTHH. buoskonorus. I[lorstue 00 dKocHcTEMax.
YcrotunBocTh 3KkocucteM brocdepa, ee »BOMIONMA M YCTOMYMBOCTh. DKOCHCTEMBI 3€MIIM U
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ycToiunBOCTh. OCHOBHBIE CBEJCHUS O I1aHeTe 3emiisi. OCHOBHbBIE OHATHS SKOJIOTMH. 3aKOHBI U
OpUHOMNBL  3Kojoruu. [loTokum »sHeprum U BemiectBa B dKocucTeMax. (OCHOBHBIE
OMOreOXMMHUYECKHE LUKIBI (KpyroBopoThl BemlecTB). LluknuyHocTs mpoieccoB B 6uochepe u
YCTOWYHBOCT.

1.2 Hapononacenenue. YenoBeuecTBO Kak dYacTb Ouocdepsl. J[lemorpadpuueckue
npoOieMbl.J[MHaAMUKAa YeJIOBEYECKOW MOMYISIIINY, POKIAEMOCTb, CMEPTHOCTb, BO3pacTHas
cTpykTypa. IIpoGieMbl coBpeMeHHOTO 3Tara pocTa YUCIEHHOCTH HaceleHus. [ eorpaduueckoe
pacnpezeneHue HaceneHus. PerynupoBanue HapoJOHACETICHUS.

Pazoen 2. Cmpoenue u cocmae zeocgpep 3emau. OcHo6Hble PuU3UKO-XUuMUYECKUE
npoueccel, npomekaroujue 6 2eocghepax

2.1 Atrmocdepa 3emun. CrtpoeHue aTMocdepbl, poiib (HOTOXMUMHUYECKUX PpEaKUUi B
¢dbopmupoBanuu cocrtaBa atmocdepsl. [lapuukosbiii 3¢dpdexrt. [lapHrukoBsie ra3sl B atMocdepe.
KnumaTtnueckue mocineacTBUsi aHTPOIOTEHHOW JesiTelIbHOCTU. Pacnpenenenne KOHLEHTpaluu
o3oHa B arMmocdepe. O30HOBBIM cioit. [Ipupoaasiii 1ukia o3oHa. COBPEMEHHOE COCTOSHUE
030HOBOTO cJosi. [TocieacTBust pa3pyiieHUs: 030HOBOTO CJI0sT 3eMJIH ISl YeJloBeKa u Onocdepsl
B menoM. CrpatocdhepHblii 030H u  TpomochepHbIi 030H: CXOJICTBO U  pa3auyusl.
MexyHapoAHOE COTPYAHUYECTBO B 00JIACTM OrpaHUYEHHE MPOU3BOACTBA M HCIIOJIb30BAHUS
030HOPA3pPYILIAOLIUX BelecTB. MoHpeanbCckuil mpoTokoa. KucioTHble OOXKIM U IPOLECCHI
OKHCJIEHHU ITpuMecei B Tporocdepe. DoToXuMudeckuii cMor.

2.2. I'mapocdepa 3emnu. Buasr Bog Ha 3emiie. [IpecHsie Boabl. ['MaposornuecKkuii UKL
['mobanpHbIE 3KOIOrHUEcKUe PoOIeMbl THIpochepsl. [ TaBHBIE KATHOHBI U @aHUOHBI TPUPOTHBIX
BoJ. KucioTHO-OoCHOBHOE paBHOBeCHME B MpPUPOJAHBIX BojAax. lllenmodyHOCTs MPUPOAHBIX BOA.
OcHOBHBIE TNPUYMHBI, JTalbl W TMOCIEACTBUA  3aKUCICHUS MPUPOJHBIX  BOJIOEMOB.
OKHCANTENBbHO-BOCCTAHOBUTEIBHBIE TPOLIECCHl B NPUPOIHBIX Bojgoemax. CrpaTudukanus
MPUPOAHBIX BogoeMoB. [Iporiecchl agpTpodukanuu BotoeMoB. [IpHunHbl U OCIEACTBUSL.

2.3. Jlutocdepa 3emnu. 3emuas kopa. [lousa. Ctpoenue mouBeHHOTO ci1os. CocTaB MOYB.
Opranuyeckue BeuiecTBa B MouBe. Posib JKMBBIX OpraHU3MOB B (POPMUPOBAHUU IMOYBEHHOI'O
cios. Tsokenble MeTaisl B ouse. Jlerpananus nous. BoaHas u BeTpoBas 3po3ust 0YB.

Pazoen 3. Aumponozennoe 6030eiicmeue Ha OKPYMHcarowyro cpeoy u payuoHaibHoe
npupooononviosanue

3.1. Ilpuponusie pecypcol. IloHsaTue 00 o0TX0AaX MPOU3BOJACTBA U MOTPEOICHHUS.
MaiiooTxoiHbI€ U 6€30TX0/IHbIE POU3BO/ICTBA.

3.2 IlomAatMe O  IUIAHETApHBIX  TIpPaHHUIAX.  AHTPOIOr€HHbIE  HAPYIIEHUS
OMOreOXMMHYECKUX ULUKIOB a3zoTa U (¢ocdopa. OcCHOBBI SKOHOpMUpPOBaHUS. (OCHOBHbBIE
MPUHIIUIIBI 3€JI€HON XUMHUH.

Pazoen 4. Ycmoiiuueoe pazeumue

YcroituuBoe pasButue. Mcropust craHoBieHHs TOHATUSA. BKilag 0TeuecTBEHHBIX YUEHBIX.
Henu ycroituuboro pazsutust OOH. MexayHapogHoe COTpYAHUYECTBO B 00JIACTH YCTONYMBOIO
pazButus. IlpombllieHHass SKOJOrMs W 3€J€Has XUMMS Kak HMHCTPYMEHT oOecnedeHus
ycToiunBoro pazsutus. CouuanbHasi OTBETCTBEHHOCTh XUMUKOB. DKOJIOTUYECKAs 3THKA.

4. O0beM yueOHOMH THCHMILIUHBI

O0beM TUCUMIIIIMHBI
Buja yueOHo# padoThbl Axax | Actp.
3E
4. 4.
O01mas Tpya10eMKOCTb JUCHHUIIJIMHbI 2 72 54
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA: 0,9 32 24
Jlexinm 0,45 16 12
[TpaxTuueckue 3anstus (113) 0,45 16 12
Jlaboparopusie pabots! (JIP) - - -
CamocrosiTesibHasi pabora 1,1 40 30
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KonrakTHas camocrositenbHas pabota Iy 0,2 0,15
CaMOCTOSTENbHOE N3YUYEHHUE PA3/IETIO0B AUCHUIIIMHbI ’ 398 | 29,85
Buja koHTpOJISI: 3a4er

AHHOTanusA padoyeil NPOrpaMMsbl JUCHHUILIMHBI
«IKOHOMMKA U ynipaBJienue npousBoacTeom» (b1.0.06) (nepenenano u3 ann. 2020)

1. Henp AWCHMIVIMHBI: TIOJYyYeHHE CHCTEMbl 3HAaHMH 00 SKOHOMUYECKHX
3aKOHOMEPHOCTAX (YHKIIMOHUPOBAHUSI XMUMUYECKOTO IPOM3BOJICTBA B CUCTEME HAIlMOHAJIBLHOM
SKOHOMMKH, OOy4eHHE SKOHOMHUYECKOMY MBIIUIEHHI0 M HCHOJb30BAaHUIO 3HAHUU B
IIPAKTHUYECKOU JI€ATEIIbHOCTH.

2. B pesyabTtare wu3yYeHMs AUCHMIUIMHBI O0yyamouuiics MO0 mporpamme
CHEeNNATUTETA JOJI/KEeH:

Obnadams cnenyomumu yaueepcanbHbiMu (YK) u obmenpodeccnonansabivu (OITK)
KOMIETSHIIUSMH WHAUKATOPAMH UX JTIOCTHKCHUS:

- cmocoOeH TNpPUHUMATh OOOCHOBAaHHBIE SKOHOMHYECKHE PpEIICHUS B PAa3JIMYHBIX
obnactsax xxusHenesTeabHocTH (YK-10): YK-10.1, YK-10.2, YK-10.3);

- cmocoOeH OpraHM30BHIBAaTh CAMOCTOSTEIBHYIO U KOJUIEKTUBHYIO TIPOM3BOJICTBEHHYIO
¥ HAYYHO-HCCIIEIOBATENBCKYIO JIETEILHOCTD, pa3padaThIBaTh IUIAHBI M IPOTPAMMBI TIPOBEICHHS
Hay4yHBIX HCCIEeOBaHUN U TexHuueckux paspadotok (OIIK-4): OIIK-4.4, OIIK-4.5, OIIK-4.6,
OIIK-4.7, OIIK-4.11), OIIK-4.15, OIIK-4.16, OIIK-4.17;

3HaAMb.

—  OCHOBBI KOHOMHKH B PA3IUYHBIX cepax KU3HEACITCIBHOCTH;

—  HOPMATUBHBIE MPABOBBIE AKThI, PETJIAMEHTUPYIOLIHUE ACSITEIbHOCTD NPEANPUITHS;

—  METOJbI pa3pabOTKH OTIEPATUBHBIX U MIPOU3BOICTBEHHBIX ITIAHOB;

—  METOJBI U CITIOCOOBI OTUIATHI TPY/A;

ymemn:

—  COCTaBJISITh 3asIBKM Ha 000pYy/I0BAHHUE;

—  COCTaBJIATb OTYETHI MO BHITOJTHEHUIO TEXHUYECKHUX 3aJIaHHI;

—  COCTaBJSATh TEXHUYECKYIO TOKYMEHTAIUIO;

—  opraHu3oBaTh PabOTy KOJUICKTHBA B YCIOBHUAX ACHCTBYIOIIETO TPOU3BOICTBA;

— TOTOBHTHh MCXOJHBIC AHHBIE JJIA BHIOOpa WU 0OOCHOBAHMS HAYYHO-TEXHUUYECKUX H
OPraHU3aIlMOHHBIX PEIICHU HA OCHOBE S3KOHOMUYECKOT0 aHAJIN3a;

— pa3pabarpiBaTh OMNEpPATUBHBIC IUIAaHBI PabOT TEPBUYHBIX MPOU3BOJICTBEHHBIX
MO JIpa3IeJICHU;

61a0emb.

— METOJaMHU W HMHCTPYMEHTAMH NPOBEAEHUS SKOHOMHYECKOrO aHaju3a 3aTparT |
pEe3yJAbTATOB AEATEIIbHOCTH TPOU3BOICTBEHHBIX OAPA3ICICHUI;

—  HWHCTPYMEHTaMH IUIAHUPOBAHUS WU BBIIOJIHEHUS MEPONPUSATHN MO MPOU3BOJCTBY
NPOYKIINH;

—  OCHOBaMH SKOHOMHUYECKHX 3HAHUU B PA3JIMUHBIX c(hepax KU3HEAeATeTLHOCTH.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

Paspnen 1. Beegenne. OCHOBBI pbIHOYHOM IKOHOMHUKH

1.1 Dxonomuueckue nompeonocmu, 61aza u pecypcol. JKOHOMUUECKUE CUCHEMbL U UX
cyugnocms. OOIIECTBEHHOE TPOU3BOICTBO M SKOHOMHUYECKHE OTHOMIEHHS. [Ipon3BOICTBEHHBIE
BO3MO’KHOCTH OOIIIECTBA M SKOHOMUYECKUH BbIOOP. KprBast mpon3BOICTBEHHBIX BO3MOKHOCTEH.
3akoH yOBIBatOIIe MpenesbHON 1MoJIe3HOCTUM. TUIIBI U MOJEeNM SKOHOMHUYECKHX CHCTEM.
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DJeMEeHT 3KOHOMHUYECKOU cucTembl. TpaauiuonHas s3xkoHoMuyeckas cuctema. CoOCTBEHHOCTS:
(GhopMBI 1 ITyTH UX TPE0Opa30OBaHUSI.

1.2 Poinounstii mexanusm cnpoca u npeonodxycenusn. Cogepuiennaa u HecoeepuieHHan
KoHKypenyuu. ToBapHBIM (PBIHOYHBIM) THIT OOIIECTBEHHOTO Mpou3BocTBa. CyYIIHOCTH H
YCJIOBHUSI BO3SHUKHOBEHHS PHIHKA. BBl pRIHKOB M UX CTpyKTypa. OyHKIIMU phIiHKA. TOBap u €ro
cBoiictBa. Cripoc U mpeuioxkeHre Ha pblHKe. [IoHATHE «3IaCTUYHOCThY. DJIAaCTUYHOCTH CIIpoca
U TpeIoKEeHUs, ToueyHas U jyroBass. CoBeplleHHas M HECOBEPILIECHHAs KOHKYPEHIIMH.
Mounononus. Makcumuzanus npuOblid MOHONIOJUCTOM. OUrOnous.

1.3  Illonamue HauyuoHanbHOW IKOHOMUKU, OCHOBHbBIE MAKPOIKOHOMUYUECKUE
nokazamenu. IlOHATUS COBOKYIIHOTO CIPOCA M COBOKYIHOTO THPEUIOKEHHS, (aKTOpBbI,
BIMSIONINE Ha WX u3MeHeHus. [loTpebneHuss u cOepekeHus. IKOHOMUUYECKHN KpyrooOopoT.
[IpousBoacTBo, 00OMeH u pacnpeneneHue. [loTpedbnenue, coepexeHne, MHBECTUIIMA TOBApOB U
YCIIYT.

1.4 @unancosas cucmema u unancosas norumuka odujecmea. 1'ocynapCTBEHHBIN
OIODKET M rOCyIapCTBEHHBIN noJT. Hamoru u HasloroBasi cuctema.

Pa3nes 2. JkoHOMHUYeCKHEe OCHOBBI YIIPABJIeHUS] IPOM3BO/ICTBOM

2.1 Ilpeonpuamue Kak cyOveKm pPbIHOYHO20 X03AUCHMEA. DKOHOMUYECKHE 3aKOHBI U
OCOOGHHOCTM HMX TIPOSIBICHHS Ha mpeanpustTud. Poiap  cnenuanucra XUMHYECKOU
MpoMbIIUIEHHOCTH. l[lpennpusrtue B cucteMe pBIHOYHOW 3KOHOMHKHU. [Ipenmpusitue — Kak
CyOBEKT ©  OOBEKT TNPEINPUHUMATEIHLCKOW  JCATEIHHOCTH. 3aKOHOJATeNbHas  0asa
MPEANPUHUMATENBCKON  JeATENHbHOCTH. HOpMaTHBHO-IIPABOBBIE aKTHI, PETIAMEHTUPYIOIIHE
NEeSTENBHOCTh mpeanpusaTus. OpraHu3alMoOHHO-TIPABOBBIE  (POPMBI  MIPEANPUHUMATEIHCKOMN
NESTETPHOCTH M KpUTEepUU uX BbiOOpa. Dopmbl cOOCTBEHHOCTH. BHEHS 1 BHYTpEHHSA cpeaa
MPEATPUSITHS.

2.2 Mamepuanvho-mexnuydeckana o6aza npou3eoocmea. CripbeBas W TOIUIMBHO-
sHepreTuueckas 0aza XUMHUYECKMX MNpou3BOACTB. IIpom3BoiacTBeHHass mporpamma U
MIPOM3BOJICTBEHHAs! MOIHOCTh Ipeanpusitus. KauecTBO U KOHKYPEHTOCIOCOOHOCTh MPOIYKIIUH.
OKOHOMHYECKOE€  OOOCHOBaHME BbIOOpa ChIpbS W TOIUIMBA.  PecypcocOepexeHue.
AJNbTEpHATUBHBIE UCTOYHUK CBHIPhS U dHEeprun. OpraHu3anus CKIaJICKOTO X035HCTBA.

2.3 Mamepuanvno-mexuuueckue pecypcol npeonpusamusi. OcHoBHBIE
MIPOM3BOJICTBEHHBIE (POH]IBI XUMUYECKUX MPEANPUITHI: TIOHATHE, KIAaCCU(PUKAIUSI U CTPYKTYpa.
[lonsiTie M CTPyKTypa OCHOBHBIX cpeAcTB. OILlEHKa OCHOBHBIX CpEACTB. MeTo/bl OLEHKH
OCHOBHBIX QoHJ0B. [lokazaTenu ucrnonb30BaHMUsI OCHOBHBIX MTPOU3BOJCTBEHHBIX (hoHm0B. M3HOC
U amopTu3aiusi OCHOBHBIX (oHIoB. OrneHka 3(PQGEeKTUBHOCTH HCIOJb30BaHUS OCHOBHBIX
MIPOM3BOJICTBEHHBIX (POHIO0B. BoCHpon3BoACTBO OCHOBHBIX cpencTB. OOOpOTHBIE CpeicTBa
NPEANPUSITHS: TIOHSATHE, COCTaB U CTPYKTypa. McTtounuku hopMupoBaHusi 00OPOTHBIX CPEICTB.
O6opaurBaeMOCTh OOOPOTHBIX CpeAcTB. MarepuaibHble 3amacbl Ha  IPEIIPUSTHH.
Ompenenenue MOTPEOHOCTH B 0OOPOTHBIX CPEICTBAX.

2.4 Tpyooevie pecypcvt npeonpuamusn. llepcoHan TpeANpUITHS U €ro CTPYKTypa.
OCHOBBI OpraHu3alMy Tpyaa Ha HpeanpusaTHu. J(PPEeKTUBHOCTh MCHOJIB30BaHUS IEpCcoHala U
pabouero BpemeHu. [IpomsBoauTensHOCTh Tpyda W omiara Tpyna. Opranuzanus 3apaboTHOM
wiatbl Ha npeanpusTui. CoctaB M CTPYKTypa HMPOMBIIIJICHHO-IIPOU3BOACTBEHHOIO M€PCOHAA.
[Ipou3BoIMTENHLHOCTH TPYAQ: MOHATHE, TTOKA3ATEIM W METObI M3MepeHus. MuauBuayansHas u
oOImecTBEHHass  MPOU3BOJAUTEIBHOCTh  Tpyna. PesepBel W (akTOphl  TOBBIIICHUSA
MIPOU3BOIUTEIHLHOCTH Tpyia. PDOPMBI, CHCTEMBI M pa3Mep OILIAThI TPY/a Ha IPEANPUITHH.

Paspnen 3. TexHUKO-9KOHOMUYECKHI AHAJIM3 MH/KCHEPHBIX PelIeHUH

3.1 /loxo0bt u pacxoovt Ha RPOU3E00CHE0, U Peanlu3aAuUI0 RPOOYKYUU NPEONnPUAMUSL.
W3nepxku mpoW3BOACTBA MPOAYKIHH (Ce0ECTOMMOCTH), NPHOBUIb, PEHTAOETBHOCTH |
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ueHooOpasoBanue. IlonsTue 3arpaTbl Ha MNPOU3BOJACTBO M pealM3alUi0  HPOAYKLUUHU
(cebectoumocts). Buasl u 3Hauenue kinaccuukauuu 3atpar. CTpykTypa 3arpar Ha
MIPOM3BOJICTBO U pean3anuio npoaykiuuu. OcoGeHHOCTH pacyeTa 3aTpaT Ha MPOU3BOJCTBO U
peain3anuio TpoAyKLIHUN B KOMIUIEKCHBIX TPOU3BOACTBaX. OCHOBHBIE IIYTH CHMKEHUS 3aTpaT Ha
MIPOM3BOJICTBO Mpoaykiuu. Jloxonsl npeanpustus. [lonstie npuObun U 10X0Aa MPEANPUSITHS,
METO/Ibl UX pacyera. PeHrabenbHOCTh, €€ BUbl U METObl pacuera. [1yTu noBblieHNs npuobLIIH
U PEHTA0EIbHOCTH Ha MPEANPUATHUSX.

3.2 lenooopa3zoseanue u yenosasa noaumuxa. lleHa Ha NPOOYKUHMIO U TPUHIHUIIBI
neHooOpaszoBanus. Bunel neH. CTpykTypa LeHbl, cucTema 1eH. B3auMocCBsI3u 1IeH U U3JIepKeEK.
IlenoBas nonutHka. PazpaboTka 1IEHOBOM CTpaTeruu.

3.3 Dunancoso-Kkpeoumnsle OMHOWEeHUA npeonpuamuii u cucmema
Hano2000n0xmcenusn. llonstue, coctaB U CTPyKTypa (QuHaHCOB mnpeanpusatusi. CylIHOCTb,
¢GbyHKIMM ¥ 3a1auu puHAHCOB npeanpustus. CoOCTBEHHbIE U 3a€MHbIe (PMHAHCOBBIE PECYPCHI.
bananc noxomoB u pacxonoB. Hanorosas monutuka. [Ipunnumel HajgorooOnoxxenus. Hamoru u
IJIaTEKU, YCTAHOBJIEHHBIE 3aKOHOJIATEIbCTBOM: BU[Ibl, CTaBKH, OOBEKTHI HAJIOTOOOIOXKEHUS U
CPOKH YILJIaThl HAJora B OIOJIKET.

4. O0beM yueOHOMH THCUMILTHHBI

Bun yuebnoit paboTsl 3E Axan. 4. Actp. u.
OO611ast TPYA0EMKOCTh AUCHUIIINHbI 4 144 108
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA: 0,9 32 24
Jlexinm 0,45 16 12
[TpaxTnueckue 3anstus (I113) 0,45 16 12
CamocrosiTesibHas paboTa 2,1 76 57
KoHTakTHas camocrosiTenbHas padboTa 21 - -
CaMOCTOSTEIbHOE U3YUEHHUE PA3AETIOB AUCHHUIIIMHbI ’ 76 57
JK3aMeH 1 36 27
KoHTakTHas paboTa — MpoOMEKyTOYHAsI ATTECTAIIHS 1 0,4 0,3
IToaroToBka K SK3aMeHYy. 35,6 26,7
Buja koHTpOJISI: JIK3aMeH

AHHOTanusA padoyeil NPOrpaMMbl JUCHUILIMHBI
«be3onacHocTh xu3HeaeATeIbHOCTI (B1.0.07)

1. Heasb gucuumiannbl — hopMupoBanue nMpohecCuoHaATBLHON KYJIbTYphl 0€3011aCHOCTH,
MOJT KOTOPOW TOHHMMAETCS TOTOBHOCTh M CIIOCOOHOCTh JIMYHOCTH HCIIOJIb30BAaTh B
po¢deCCHOHATBHON JAEATEIHPHOCTH MPUOOPETEHHYIO COBOKYITHOCTh 3HAHHM, YMEHUI M HABBHIKOB
st obecnieyeHus Oe3omacHocTH B cdepe MpodecCHOHATBLHON NEATeNbHOCTH, XapakTepa
MBIIIUICHUSI W IIEHHOCTHBIX  OpPUEHTAllUi, TPH KOTOPBIX  BOMPOCHl  OE30MACHOCTH
paccMaTpUBaIOTCS B KQU€CTBE PUOPHUTETA.

2. B pesyiabrare u3yYeHUs] JUCHMIUVIMHBI O0y4aloIMiici 1O MNporpamMmme
CIEeNUAINTETA 10JKEeH:

Obnadams CRenyoOMUMHA KOMIIETCHIIUSIMH U WHIMKATOpaMu WX AocTiwkeHus: VK-8.1,
VK-8.2, VK-8.3, VK-8.4, VK-8.5, VK-8.6, VK-8.7, VK-8.8, VK-8.9, VK-8.10.

3namo:

- OCHOBHBIE T€XHOC(EepHBbIE OTTACHOCTH, X CBOMCTBA M XapaKTEPUCTUKH;

- XapakTep BO3JIEHCTBHS BPEIHBIX M OMACHBIX ()AaKTOPOB HA YEJOBEKAa U TMPHUPOTHYIO
cpemy, METOAbl 3alluThl OT HHUX NPUMEHUTEIBHO K cdepe cBoed mnpodeccrnoHaTbHON
e TETHHOCTH

Ymems:

- WACHTHU(UIIMIPOBATH OCHOBHBIE OTTACHOCTH CPEJIbl OOMTAHUS YEIOBEKA;
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- OIICHMBATh PHCK WX peaju3alliy, BHIOWPATh METOJBI 3alIUTHl OT OMACHOCTEH
MPUMEHUTENLHO K cepe cBoeil MmpodeCcCHOHAIBHOU AESITEIIBHOCTA M CIOCOOBI 0OECTICUCHHS
KOM(pOPTHBIX YCIOBUHN KU3HEACSITEIHHOCTH

Braoemy:

- 3aKOHOJIATENIFHBIMU W TIPAaBOBBIMH aKTaMH B 00JIacTH O€301acHOCTH M OXPaHbI
OKpYKarolllel cpefbl, TpeOOBaHMSIMH K O€30MacHOCTH TEXHUYECKUX DErjIaMeHTOB B cdepe
pohecCHoHANTBHOM IEATETLHOCTH;

- CI0c00aMu ¥ TEXHOJIOTUSIMH 3aITUTHl B UPE3BBIYAWHBIX CHUTYAIUSX;

- MIOHATUHHO-TEPMHUHOJIOIMUECKHUM alllapaToM B 00J1acTu O€30MacCHOCTH;

- HaBBbIKAMH pallMOHAIM3AIUK POPECCUOHATBHOMN EATENbHOCTU C LIEJbI0 00ecneUeHUs

0€30MaCHOCTH U 3alUThl OKPYKAIOILEN CPEJIbI.

3. Kparkoe cogep:xanue JTUCUMIIIIMHBI:

1. BBenenue B Oe3omacHOCTb. OCHOBHBIE MOHATHUS U OmpejeseHus. besomacHocTh U
YCTOMYHMBOE pa3BUTHE.

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

CoBpeMeHHOe cocTostHUE TeXHOC(hEphl 1 TeXHOC(HEpHOI 6€30MacHOCTH.

3. Unentudukauus 1 BO3IEHCTBUE HA YEJIOBEKA BPEIHBIX U OMACHBIX (PaKTOPOB CPEJIbI
oOuTaHusl.

Knaccugukanuss HeraTuBHbIX (aKTOpPOB cCpelbl OOUTaHHS YEJOBEKa. XUMHUYECKHE
HeraTuBHbIE (DaKTOpHl (BpeaHBIC BelIecTBA). MeXaHWYeCKHEe M aKyCTHMYeCKHe KojeOaHus,
BUOpauMsi U IIyM. OJIEKTPOMAarHUTHble H3JIydeHuss W mnojis. HoHusupyroniye H3IydeHue.
Onexrpuueckuil Tok. OnacHble Mexanuueckue ¢paktopsl. IIporeccsl ropeHns 1 noKapoB3pbIBO-
ONacHbIE CBOMCTBA BEUIECTB U MaTepHasioB. CTaTUYECKOE 3JIEKTPUUECTBO.

4. 3amuTa yenoBeka U Cpebl OOUTaHUS OT BPEIHBIX U OMACHBIX (PAKTOPOB MPUPOJHOTO,
AHTPONOTE€HHOI'0 U TEXHOT€HHOT'O TPOUCXO0KICHUSI.

OcCHOBHbBIE IPUHLIMIIBI 3AIIMTHL. 3alllUTa OT XUMHYECKUX U OMOJIOTHUYECKUX HEraTHBHBIX
¢dakTopoB. 3amuTa OT 3HEPreTUYECKUX BO3JEHCTBUN M Qu3mueckux noJed. OOecnedeHue
0€30MacHOCTH  cHUCTeM, paboTaloluX IMOoJ JaBlieHMeM. be3omacHOCTh  3KCIUlyaTaluu
TpyOONIPOBO/IOB B XMMHUYECKOW MPOMBIIUIEHHOCTU. be3onacHas 3KciutyaTanusi KOMIPECCOPOB.
AHanu3 1 OlleHUBaHUE TEXHOTEHHBIX U MPUPOIHBIX PUCKOB.

5. OGecnieyenne KOMGOPTHBIX YCIOBHM ISl )KU3HH U JCSITCIBHOCTU YenoBeka. [lonstue
KOM(OPTHBIX UM ONTUMANIBHBIX YCIOBUH. MukpokaumaT nomenieHuil. OcBerienue u cBeToBast
cpela B IOMELIECHHH.

6. Ilcuxodusznosorndyeckue U 3ProHOMUIECKIE OCHOBBI O€30TIaCHOCTH.

[Icuxuueckre mpoueccel, CBOMCTBA U COCTOSIHUS, BIMAIOIIME HA O0e30MacHOCTh. Busl u
YCJIOBHS TPYAOBOU IEATEIHHOCTH. DPrOHOMUYECKHAE OCHOBBI 0€301MaCHOCTH.

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

Oo6mme ceeaenust o UC. [Toxap v B3pbIB. ABapuM Ha XUMUYECKH OMACHBIX 0OBEKTaX.

Pamnanuvonnsie aBapuu. Ilpubopbsl pangnanuoOHHON, XUMHUYECKOW pa3BeAKd U
JO3UMETPUYECKOTO KOHTpOJIA. Ype3BblUaiiHble CHUTyalldd BOEHHOIO BpEMEHHU. 3aliuTa
HACeJIeHWs B 4YpPE3BbIYAHHBIX CHUTyalMsIX. YCTOWYMBOCTb (PYHKIIMOHHPOBAHUS OOBEKTOB
SKOHOMMKH B UPE3BBIYAMHBIX CUTYAIUAX.

8. YmpaBnenue 6€301MaCHOCTHIO KU3HEICATCIbHOCTH.

3akoHOJAaTeNbHblE M HOPMAaTUBHBIE IPAaBOBbIE OCHOBBI YIpPaBJIEHUS 0€30MaCHOCTBHIO
KU3ZHEJCATEIbHOCTH. DKOHOMHYECKHE OCHOBBI YyIpaBieHUs Oe3omacHOCThio. CTpaxoBaHHe
puckoB. ['ocynapcTBeHHOE yrpaBiieHHuEe 0€301aCHOCTHIO.

4. O0beM yueOHOMH TUCHMILTHHBI

Bun yuebnoit paboTsl 3E Akan. 4. | Actp. 4.
OO61asi TpPyA0€MKOCTh AUCITUTLIHHBI 3 108 81
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHUSA: 1,3 48 36
Jlexinu 0,89 32 24
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[IpakTnueckue 3austus (I113) - - -
JlabGoparopust 0,44 16 12
CamocTosiTeibHasA padoTa 1,67 60 45
KonTtakTHas camocTositenpHas paboTa 0.4 0,3
[ToaroroBka K 1abopaTopHbIM paboTam 1,67 20 15
CaMOCTOSTEIbHOE U3YUEHHUE PA3/AETIOB AUCHHUIIIMHbI 39,6 29,7
JK3aMeH - - -
KoHTakTHas paboTa — MPOMEKYTOYHAs aTTECTAIIHS - -
T[ToATOTOBKA K JK3aMEHY. ) - -

Buja koHTpoOJISi: 3adeTr C OLlEHKOI

AHHOTANUA pado4yeil NPOrpaMmMbl AUCUUIIMHbBI
«Marematuka» (b1.0.08)
1. Heab aucHUIUIMHBI - (OPMHUPOBAHHE Yy CTYIEHTOB CHUCTEMbl OCHOBHBIX IOHSITHH,
HCMOJIB3YEMBIX JJISI TMOCTPOCHUSI BAXKHEWIIUX MAaTeMaTHYECKUX MOJEIEH M MaTeMaTUYeCKUX
METOJIOB JIJIs1 ONMCAHUs PA3JIMYHBIX XUMUKO-TEXHOJIOTHYECKUX MTPOLIECCOB.

2. B pe3syabTaTe u3yyeHUus1 JUCHUILINHBI 00y4aIOLIUIICA J0JI/KEH:
Obnadams CIeNyONUMA KOMIIETECHITUSIMA U UHIUKATOPaAMU UX TIOCTHKCHUS:
OIIK-1.1; OIIK-1.2; OIIK-1.10; OIIK-1.19
3nams:

— OCHOBBI JU(PQEpeHInanbHOI0 W HHTErPAIbHOTO HUCUMCIeHUS, auddepeHInanibHbIX
ypaBHEHUU

— MaTeMaTHU4YeCKHE TEOPUH U METOJbl, JIEXKAIlUEe B OCHOBE MOCTPOEHUS MaTeMaTHYECKHX
MOJIeTIeH;

—  OCHOBBI IPUMEHEHUSI MaTEMAaTUYECKUX MOJIeJIEH U METOIOB.
Ymemo:

—  BbIOMpaTh MaTeMaTUYECKUE METO/Ibl, IPUTOJIHBIE JJIsl PELLIEHUsI KOHKPETHON 3aauu;

—  HUCIOJIb30BaThb MaTe€MaTUYECKHE MOHSATHS, METOAbl M MOJENU Uil OMUCAHMS Pa3IMUHbIX
IIPOLIECCOB;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, JIeXkKAIlle B OCHOBE KOHKPETHBIX IPOLIECCOB;

—  HUCIOJIb30BaTh OCHOBHBIE METO/bI CTATUCTUYECKON 00pabOTKUJaHHBIX;

—  IPUMEHSITh MAaTEMAaTUYECKUE 3HAHUS Ha MEXAUCLUIIIIMHAPHOMYPOBHE.
Braoemy:

— OCHOBaMM (YHIAMEHTAJbHBIX MaTEMaTHUYECKUX TEOpUH U HaBbIKAMHU HCIOJIb30BaHUS
MaTeMaTHYECKOro anmnapara;

—  METO0/IaMU CTaTHUCTUYECKON 00paboTKN HHPOpMAIUH.

3. Kpartkoe cogep:xaHue TUCUMILIHHBI
1 CEMECTP

BBenenue

[Ipenmer m Mmetonsl Marematuku. OmnucaHue OCHOBHBIX pas3zienoB Kypca. llpaBuna u
TpeOOBaHUs IPU U3YUYEHUU Kypca.

Pa3nes 1. DiiemeHTHI aJredpbl

YucnoBele MHOXKeCTBa, KoMIiekcHble uncia. Onpenenutenu II u I nopsakos. Bekropsr:
OCHOBHBIE IIOHATHS, CKaJSIPHOE, BEKTOPHOE M CMEIIAHHOE IPOU3BEACHUS BEKTOPOB.
AHanuTudeckas reoMeTpHs: NpsMas Ha IUIOCKOCTH, Kpusble Il mopsnka. MaTpuupsl: I1eHCTBHS
HaJ MaTpHIlaMH, IIPUBEJIEHUE K CTylleHYaToMy BUay U Buay l'aycca. Panr marpuusl. OOparHas
marpunia. Teopema Kponekepa-Kanemmm. Pemenne cucrem JIHMHEHHBIX anreOpamdecKux

ypaBHeHul. CoOCcTBeHHbIE uncia U BeKTopbl. KBanpatuunsie Gopmbl.
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Paszpnen 2. @yukuus oaHoii nepemenHoii. Ilpenen pynkuun. HenpeposiBHOCTH pyHKUMHU

Oynkusa. CrnocoOsl 3amanust ¢yHkiuu. llpemen ¢ynkumm B Touke. OIHOCTOPOHHHE
npenensl. [lpenensl Ha 6eckoHeyHOCTU. beckoHeuHO Maible U 0eCKOHEYHO Oosibline (QyHKINH,
X CBOWMCTBa W B3amMHas cBs3b. CBoiicTBa mpezenoB. [lepBblii M BTOpO# 3aMeuaTeIbHBIC
npeaensl. HenpepblBHOCT, (GYHKIIMM B TOYKE M Ha mnpomexyrke. CBoiicTBa (HyHKIHA,
HEINpEephIBHBIX HAa OTpe3Kkax. Touku pa3pbiBa QYHKIUHU U UX KiIaccuUKaIiusl.

Paspnen 3. IndpepenunanbHoe ncuncjieHue GyHKIMU OAHON NepeMeHHOoM

[IpousBonHas (QyHKIMH, €€ TeoMeTpUYecKMid U MexaHudeckuil cMmeicia. IlpaBuna
mudpdepenurpoBanus. TalOnuma OCHOBHBIX MNpou3BojAHBIX. Juddepenuunan ¢yHkuuu, ero
NPUMEHEHHUs] K [PUOJMKEHHBIM  BBIUMCICHUAM. VIHBapuHaHTHOCTH  (QOpPMBI  IIEPBOIO
mupdepennmana. IlpomsBognas cnoxxknor ¢dyakuun. Juddepenmupyemocts HyHKINH:
ONpeJeNieHue, TEOpeMbl O CBA3M AUPPEPEeHUUPYEMOCTH C  HENPEpPhIBHOCTBIO U €
CyLIeCTBOBaHUEM MPou3B01HOI. OCHOBHBIE TeopeMbl U depeHranpHoro ueuncienus: Poms,
Jlarpanxa, Komm. IlpaBuno Jlomurans (packpeiTe HeompeneneHHoctel). I[IpousBoanbie
BBICIIMX MOPSAKOB. JlokanbHblil 3kcTpemyM yHkuuu. HeoOxoaumele U 10CTaTOYHbIE YCIOBHS
skcTpemyma. [IpaBuino uccienoBaHus (YHKUMH Ha MOHOTOHHOCTb M AIKCTpeMyM. IlpusHaku
BBIIIYKJIOCTH U BOTHYTOCTH (pyHKIMU. Touku nepernba. Heobxonumoe u 10CTaTOYHOE YCIIOBUS
nepernba. ACUMOTOTHI (YHKLIMH, HUX BHJIBI U cHocoObl HaxoxaeHus. OOmas cxema
UCCIEeI0BaHUS PYHKIMM, TOCTPOCHHUE UX IPAPUKOB.

Pasnen 4. UnTerpajibHoe ucyucjaenne PyHKIUN 0JHOI NepeMeHHOH

[TepBooGpa3nas Gpynkuus. Heonpenenenuplii uHTErpaji u ero cBoiicTBa. Tabmauiia 0CHOBHBIX
MHTErpaioB. MeTo il UHTEIPUPOBAHUS: HEIIOCPEACTBEHHOE UHTETPUPOBAHUE, UHTETPUPOBAHHE
MOJICTAaHOBKOM, MHTErpUpPOBaHME 1O 4YacTaAM. MHTerpupoBaHue palnMOHANBHBIX JpOOei.
WuTerpupoBaHne  HEKOTOPBIX  UPPALMOHANBHBIX M TPUTOHOMETPUYECKUX  (PYHKUHUH.
OnpeneneHHblil UHTErpall, €ro reoMeTpuueckuil cMbicii. CBOMCTBA OMpPENIENIEHHOIO MHTErpaa.
®opmyna HreroTona-JleliOnuma. Teopema o cpeaHeM 3HAYCHUH. 3aMEHAa IMEPEMEHHON W
UHTErpUPOBAaHUE [0 YacTAM B OIpEleIeHHOM uHTerpaie. IlpunokeHus orpeaeseHHoro
MHTEerpaia K BBIYUCICHHUIO TUIoIIa el miockux ¢uryp. I[ToHsTHE HECOOCTBEHHBIX MHTEIPAJIOB:
oTnpe/ieNieHus, CBOMCTBA, METO/Ibl BHIYMCICHUSI.

2 CEMECTP

Paznean S. uddepenunanbHoe ucuncienne (PyHKIUH HECKOJIBKHX MepeMeHHbIX. )JIEMEHThI
TEOPHH T0JISt

OyHKkuMM JBYX U Oojiee NEPEMEHHBIX: OIpeJesieHue, o0lacTh OIpeleseHus, 00JacTb
M3MEHEHHUs], TeOMeTpHuecKas HHTepnperanus, JUHUM YypoBHA. [lpenen ¢QyHKIMM B TOUKe.
YactHble npou3BoJHbIe (Ha mpuMepe (YHKIUHM ABYX NepeMeHHbIX). duddepeHunpyemMocTsb
(YHKIIMM HECKOJIBKUX TNepeMeHHbIX. Jloctarounbie ycnmoBus nuddepennupyemoctu. [lomnas
npousBojHas. [IpousBoanas cnoxHoi ¢yHkuuu. [lomubeii nuddepennuan. MuBapuanTHOCTD
nonHoro  auddepeHnuana.  AHAIMTHYECKUHW  Npu3HaK  mojHoro  auddepeHuana.
HuddepenurpoBanne (QyHKUUUM OJHOM M JIBYX IEpPEMEHHBIX, 3a/JlaHHOM HesBHO. YacTHble
MIPOM3BOJIHbIE U TMOJHbIE JuddepeHnranbl BBICIIUX MOPSAKOB. Teopema O paBeHCTBE
CMEIIAHHBIX MPOU3BOJAHBIX (U1 (QYHKUMU JBYX MEpPEeMEHHbIX). JIOKanbHbIE AKCTPEMYMBbI
(GYHKIMHM BYX HNEPEMEHHBIX: HEOOXOJMMOE U JOCTAaTOYHOE YCIOBUS SKCTpeMyMa. Y CIOBHBIN
sKkcTpeMyM (MeToa MHOkuTenen Jlarpamka). Hanbospiee n HaumeHbIee 3HaueHne GyHKITUU B
3aMKHYTOM oOnactu. OcHOBHble TNOHATUA Teopuu mnoss. CkanspHoe mnose. [loBepxHoctu u
nuHuM ypoBHs. [IpousBojHas mo HampaBieHHIO. ['paJlueHT CKaJspHOTO MOJIL U €ro CBOMCTBA.
Bekropnoe mone. JluBeprenius nmoss. Potop nosst. CBsA3k MEXAY TPAMEHTOM W MTPOU3BOTHOM
10 HAINPaBJICHHUIO.
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Paspnen 6. KpaTHble HHTErpaJbl

JIBOMHON WHTErpai: OIpEACIICHHEe, T€OMETPUYECKHM CMBICI, CBOWMCTBA. BprunciieHne
JBOMHOTO MHTETpana B JEKapTOBOW M IOJSIPHOM cucremax koopauHat Muterpan Ilyaccona.
TpoiiHOW MHTETpal: ONpeeIeHNe, TEOMETPUYECKUN CMBICI, CBOMCTBA. BrIuncieHne TpoitHOTro
nHTerpaina. [IpunokeHns 1BOWHOTO U TPOWHOIO HHTETPAJIOB.

Paspnen 7. KpuBoJsinHeliHbIe ¥ IOBEPXHOCTHBIC HHTErPAJIbI

KprBosmHENWHBII WHTErpal 1O KOOPAMHATAM: OIpPEACIICHHE, CBOWCTBA, BBIYUCIICHHE.
Pa6ora B cunoBom nose. ®opmyna ['puna. KpuBonuHelinble HHTETpasibl, HE 3aBUCSIINE OT IIyTH
uHTerpupoBanusd. [loTeHnmanpHas QyHKUMs, NOTeHIMaTIbHOE NoJie. [IoHsATHE TOBEPXHOCTHOTO
unterpaia. [lotox BekTopa yepe3 moBepxHocTh. Teopema ["aycca-Octporpaackoro. @opmyna
Croxca.

3 CEMECTP

Pasznea 8. InddepenunanbHbie ypaBHeHH s IEPBOT0 MOPSIAKA

HuddepeHunanbible  ypaBHEHUS: MOPSIOK, pEUIEHHE, TeopeMa CYIIeCTBOBaHUS U
€IMHCTBEHHOCTH pelleHus. 3agaya Komm. YpaBHeHHsS ¢ pa3JessiOIUMHCS HePEMEHHBIMHU.
Onnoponnsie muddepeHnnanbubie ypaBHeHUsA. Jluneinsie auddepeHnaibuble ypaBHEHUS
[IEPBOrO MOPsIIKA. YpaBHEHUS B MOIHBIX JUddepeHnnanax. UHTerpupyrommil MHOKHUTENb.

Pasznen 9. Indpepenuuaibubie ypaBHEHHs] BTOPOI0 U N-I'0 NMOPSIAKa

JuddepeHunanbible YpaBHEHHs] BTOPOTO MOPSJIKA, TOMYCKAIOIIME MOHWKEHHE MOpSIKa.
Jluneitnbie nuddepeHnranbable ypaBHEHUsT BTOporo nopsjaka. CpoiictBa pemeHuil. Jluneitnas
He3aBUCUMOCTh pyHKIUN. Onpenenutens Bponckoro. Ctpykrypa oOUiero pemeHus JIMHEeHHOro
muddepeHnraibHble ypaBHEHUS BTOpOro mnopsiaka. DyHAaMeHTadbHas CHCTEMa pEeleHUH.
Jluneitnsle onHopoaHble MU GdepeHInaTbHbIE YPaBHEHUS BTOPOTO MOpPsSAKA C MOCTOSHHBIMU
koa(uimentamu: moctpoeHue oodmero pemenus. Meron Diinepa. JInHEHbIE HEOTHOPOIHBIE
nuddepeHnraibHble YpaBHEHHsI BTOPOTO MOPsAKa C IOCTOSSHHBIMU Kodddumentamu. Oouiee u
YacTHOE pelICHUs HEOJHOPOHBIX ypaBHEeHUN. Jluneiinble nuddepeHnnanbuble YpaBHEHUS #-T0
MOPsIIKA: CBOMCTBA pELIEHUM, TEOPEMbl O CTPYKType OOIIEero peuieHusi, METOJ BapHaluu
NOCTOSAHHBIX. JIuHelHble nuddepeHaibHble YpaBHEHHUsS] 7-TO MOPAIKAa C MOCTOSHHBIMU
ko3¢ duLmeHTaMu. AJTOPUTM [TOCTPOESHUSI OOILEro peleHusl.

Pa3nen 10. Cucremsl auddepeHunaabHbIX ypaBHEHUH

Cucrembl nuddepeHuraibHblX YpaBHEHUN NEPBOro MOpsAKa: OOIIMe MOHSATUS, Teopema
CyLIECTBOBaHUS U  €AMHCTBEHHOCTHM  oOmiero  pemeHus.  CucreMbl  JHHEHWHBIX
nuddepeHIrnanbHbIX YPaBHEHUM IMEPBOrO MOPSIKA: WHTEIPUPOBAHHUE METOJOM HCKIHOUYECHHUS.
Cucrembl JIMHEHHBIX AUQQPepeHnanbHbIX YpaBHEHUNM MEPBOT0 MOPSAAKA: CBOMCTBA pEIICHMI,
TEOPEMBI O CTPYKType OOILEro peleHusi, MeTo/l Bapualuu MOCTOSAHHBIX. CUCTEMbI JIMHEHHBIX
OJIHOPOJHBIX ¥  HEOJHOPOAHBIX JAuddepeHUranbHbIX YpaBHEHUH C  THOCTOSHHBIMU
ko3huumeHTaMu. OJEMEHTbl TEOPHUH YCTOMYMBOCTH. MeTO/bl YMCICHHOTO pelleHus
¢ epeHInaIbHbIX ypaBHEHUH.

Paszpnen 11. YUnciioBble H QYHKIMOHAJIbHBIE PSAbI

UYucnoBele psiibl: OCHOBHBIE MOHSTHS, CBOMCTBA CXOJSIIMXCS pAIOB, HEOOXOAMMBIN
IIpU3HAK cXOoAUMOCTH. ['apmMonmuecknid psa. Panger Qupuxne. IIpu3Haku cpaBHEHUS pSAIOB C
nosiokutenbHbiMU uieHamu. [Ipusnak Jlamam6Gepa. MHTerpanpHblii M paguKalbHbBIN NPU3HAKU
Kommu. 3nakodepenyromuecs: psapl: npusHak JleiOHUIA. 3HAKOTIEPEMEHHBIC PSIbI: TIOHSTHS
aOCOIOTHOM M YCIIOBHOM CXOJMUMOCTH, NpHU3HAK aOCOJIOTHOM CXOJAMMOCTH, CBOWCTBa
a0COJIFOTHO U YCIOBHO CXOASIILIUXCSIPSIOB.

OyHKIMOHAJIBHBIE PS/Ibl: OCHOBHBIE MOHATHUSA, O0JAaCTh CXOIUMOCTH. CTENEHHbIE PSIIbI:

paguyc, WHTEpBay, 00yiacTh cxomuMmocTH. CBoWCTBa CTenmeHHBIX psAnoB. Psaner Teinopa u
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MakiiopeHa: CBOWCTBa, YCIOBHE CXOAMMOCTH psga K HCXOJHOW (YHKIIUHM, OCHOBHBIE
paznoxenusi. Paznoxxenune QyHkiuu B psaa MakiaopeHa ¢ NOMOIIbIO OCHOBHBIX Pa3jOKEHUH.
I'maBHOe 3HaueHue ¢GyHKUMH. OKBUBaJIEHTHble (QyHKuMH. [lpumenenue pspoB Teinopa u
MakxsopeHa /17151 BBIUMCIICHUS [IPEIETIOB.

4 CEMECTP

Paznen 12. Teopusi BeposiTHocTell. Ciy4daiinble BeJIHYHHbI W HMX 3aKOHBI
pacnpeaeeHus

[Ipeamer Teopum BepositHocTeil. CoydaitHeie CcOOBITHS. [IpOTHBOIMONOXKHBIE COOBITHS.
HezaBucumbie coOwbitusi. OTHoOcuTenbHass dactoTa. Kilaccuueckoe ©  T€OMETPHUYECKOE
ONpeJeNIeHue BEPOSTHOCTU. OJIEMEHTapHas Teopusi BEpOSTHOCTEH. MeToabl BBIYUCIECHUS
BeposiTHOcTel.  IIpocTpancTBO  3nemeHTapHBIX coObITHi. Kitaccuyeckoe —omnpeneneHue
BEPOSITHOCTU.  AnreOpa  cOOBbITHIl: TeOpeMbl O  BEpPOSITHOCTH  CYMMBI  COOBITHIA,
MIPOTUBOIOJIOKHBIX COOBITUH, CyMMa BEPOSITHOCTEM HECOBMECTHBIX COOBITHH, 00pa3yrouIux
MOJIHYIO Tpynny. AKCHOMaTUYeCKOe onpeziesieHne BeposiTHOCTU. CTaTUCTHUECKOE OIPEIeIeHHE
BEPOSITHOCTH. YCJIOBHAsI BEPOSITHOCTh. T€opeMbl 0 BEPOSTHOCTU MPOU3BEICHUS 3aBUCUMBIX U
He3aBUCUMBIX cOObITHH. [lomHas BepostHOCTh. [loBTOpHBIE McHBITaHus. Dopmyna beprysm.
JlokanbHasg u uHTErpasibHas TeopeMbl MyaBpa-Jlanaca. @opmynallyaccona.

[lonatne ciay4allHOM BenWYMHBI. J[MCKpPETHBIE M HENPEPBIBHBIC CIY4YaiHbIE BEJIMYUHBI.
3aKoH pacnpeesieHus ciay4aiiHoi BeanuuHbl. DYHKIUS paclpeneseHus], €e CBONCTBa, rpaduk.
[InoTHOCTH pacrpeneneHus] HENPEepbIBHON CilydalHON BeJIMYMHBI (IJIOTHOCTH BEPOSTHOCTH).
@opMyna s BEpPOSITHOCTH IIONAJAHUS HENPEPBIBHOW CIlydalHOM BEJIMYMHBI B JAHHBIN
MHTEpBAJI, BHIPAXKEHHBII 4epe3 IUIOTHOCTb BEPOSTHOCTH, F€OMETPUUYECKHI CMBICT (POPMYIIbL.
bunomunansHOE pacnpenenenue, pacnpeneneHue I[lyaccoHa, paBHOMEpPHOE paclpeleseHUe,
HOPMAaJIBHOE pacIpeesIeHNne, SKCIIOHEHIIMAIBHOE PaCIIPECIICHHE.

Paszpen 13. MaremaTnyeckasi CTAaTUCTHKA

[Ipenmer matemaTtnueckoi cratucTukd. OCHOBHBIE 3a7jaud MaTEeMaTHMYECKON CTATHCTUKH.
Bri6opounsiit meton. Cratuctudeckoe onucanue. Beibopku. I'mcrorpaMma M MOJMTOH 4acTOT.
Cratuctuueckas (amnupuyeckas) QyHKIUS pacrpeneneHus. BolOopouHble XapaKTEpUCTUKU U
ux pacmnpenenenus. CoctosrenbHble, 3((EKTUBHbIE CMEIIEHHbIE W HECMEIICHHbIE OLICHKHU
napameTpoB. CTaTUCTUYECKOE CpeHEe, CTaTUCTUYECKasl JUCIEPCUsl U CTaTUCTHUECKOE CpeHee
KBaJIpaTUYHOE KaK TOYEUHbIE OL[EHKHM HEU3BECTHBIX: MaTEMATHUYECKOTO OKHUJAHUS, AUCIIEPCHUH,
CPEIHEro KBaJpaTUYHOIO OTKJIOHEHUs. JloBepUTEIbHbIE UHTEPBAIbl U MHTEPBAJIbHBIE OLIEHKH.
JloBepuTenbHbIE OLIEHKU HEU3BECTHOI BEPOSTHOCTH MO OosbIIMM BbIOOpKam. [loBepuTenbHas
OIICHKa MaTeMaTH4eCKOro OKMJAHUS MpU HEU3BECTHOHM mucnepcuu. JloBepurenbHas OIEHKA
CPEIHEro KBaJIpaTUYHOro OTKIOHeHus. TouHble BbIOOpouHble pacnpenenenus: CrbroneHTa (t-
pacnpenenenue), Dumepa-Cuenexkopa (F-pacnpenenenue), Ilupcona (y’-pacmpeneneHue).
[IpoBepka cTaTUCTUYECKMX TUNOTE3. MareMaTHyecKhe METOJbl IPOBEPKU CTATUCTHUUYECKUX
TUIOTE3. DIEMEHTBl TEOPHUH KOPPEISALUH.
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4. O0bemM yueOHOM THCHHUILINHBI

Cemectp
Bua yueOHoit padorsl Bcero 1 2 3 4
3E Axkan.u. 3E Axkan.u. 3E | Akan.u. 3E Axkan.u. 3E Axkan.u.
Oo01masi Tpy10eMKOCTh M CITUTLTHHbI 20 720 6 216 4 144 5 180 5 180
KonTtakTHas paboTa — ayIMTOPHbIE 3aHATHS: 8.0 288 2,66 96 1,78 64 1,78 64 1,78 64
Jlekuu 4,0 144 1,33 48 0,89 32 0,89 32 0,89 32
[Tpaktnueckne 3anstus (113) 4,0 144 1,33 48 0,89 32 0,88 32 0,89 32
CamocrosiTesibHas padora 9,0 324 3,34 120 1,22 44 2,22 80 2,22 80
KoHTakTHas camocTosTenpHas paboTa 0,4 0,4 0 0 0
CamocTosTeNbHOE U3YUEHHUE PA3AEIIOB 9,0 323.6 3,34 119,6 1,22 44 2,22 30 2,22 30
JUCITUTITUHBI
Bux koHTpOoJIA — 3a4eT ¢ OLEeHKOoM + +
Bua koHTpOJISI — DK3aMeH 3 108 1 36 1 36 1 36
KonTtaktHas pabora — MIPOMEKYTOUHAS 12 0.4 0.4 0.4
arTecTanust 3 1 1 1
[ToAroTOBKA K SK3aMeHY. 106,8 35,6 35,6 35,6
Bua uTOroBOro KOHTpoJIf: 3ader ¢ OLEHKOM JK3aMeH JK3aMeH JK3aMeH
Cemectp
Buna yueoHoii padoThI Bcero 1 2 3 4
3E AcTtp. 4. 3E AcTtp. 4. 3E AcTp.u. 3E AcTp.u. 3E AcTtp. 4.
Oo01masi Tpy10€MKOCTh M CITUTLIHHbI 20 540 6 135 4 108 5 135 5 135
KonTtakTHas paboTa — ayIuTOpHbIE 3aHATHS: 8.0 216 2,66 72 1,78 48 1,78 48 1,78 48
Jlekuu 4,0 108 1,33 36 0,89 24 0,89 24 0,89 24
[Ipaktnueckue 3anstus (I13) 4,0 108 1,33 36 0,89 24 0,88 24 0,89 24
CamocrosiTesibHas padora 9,0 243 3,34 90 1,22 33 2,22 60 2,22 60
KonTakTHast camocrosiTenbHas padora 0,3 0.3 0 0 0
CamocTosTeNbHOE U3YUEHHUE PA3AEIIOB 9,0 242.7 3,34 89.7 1,22 33 2,22 60 2,22 60
JIUCITUTITUHBI
Buja koHTpoJA — 3a4eT ¢ ONEeHKOoM + +
Buja koHTpoJs — IKk3aMeH 3 81 1 27 1 27 1 27
KonTakTHast paboTta — mpoMeKyTOoUHas aTTECTALIUS ; 0,9 | 0,3 | 0,3 1 0,3
[ToaroroBka K 3K3aMeHY. 80,1 26,7 26,7 26,7
Buja uTOroBoro KOHTpoJIf: 3ader ¢ OLEHKOM JK3aMeH JK3aMeH JK3aMeH




AHHOTanus pabdo4eil MPOrpaMMsbl AU CHUTLTHHBI
«BBenenne B nH¢popmannonusie Texnogorum» (b1.0.09)

1. leab AMCOMIIMHBI — O3HAKOMJIEHUE CTYIEHTOB C TE€OPETUYECKUMHM, NMPAKTUUYECKUMU U
METOJIOJIOTUYECKUMHU OCHOBAaMHU COBPEMEHHBIX MH(POPMAIMOHHBIX cHcTeM. B pamkax u3ydeHus
JUCLUUIUIMHBL Y CTYJIEHTOB (DOPMHUPYIOTCS TEOPETUYECKHE 3HAHMsI M IMPAKTHYECKUE HaBBIKH I10
MHCTPYMEHTAJIbHBIM CPEICTBaM IMPOrpaMMHOr0 odecnedeHus. CTyAEHThl M3YydalOT HAa IPAKTHUKE
BU/IbI UH(POPMAITMOHHBIX TEXHOJIOTUH.

3ajayl JMCHUILUIMHBI — IPUOOpPETEeHHE CTYACHTAMM MPOUYHBIX TEOPETHUECKUX 3HAHWUM U
MIPAKTUYECKUX HABBIKOB B 00JIACTH UH(OPMALIMOHHBIX TEXHOJOTUH.

2. B pe3yabTare H3y4eHHUs TUCHUILIUHBI 00YYAIOIIUIICS T0I/KEH:
Obnadamye ciaenyOIUMUA KOMIETEHIUAMI U HHIUKATOPAMU UX JJOCTHKEHUS:
OIIK-3.1; OIIK-3.3; OIIK-3.5; OIIK-3.7

B pesynbTarte ocBOEHUS AUCIUIUIMHBI CTYIAEHT JIOJKEH:
Bnameo:

e TPOLECCHI, METOAbl  MOMCKAa, cOopa, XpaHeHus, OOpabOTKU, MPEACTABIICHUS,
pacnpocTpaHeHuss “”HGOPMallUKM U CIIOCOOBI OCYILECTBIIEHUS TaKUX MPOIECCOB U METOJIOB
(MHpOpMAaLIMOHHbBIE TEXHOJIOT'UH)

e COBPEMEHHbIE HHCTPYMEHTAJbHBIE CpElbl, MPOTPAMMHO-TEXHHUYECKHE IIaTHOPMBI U
MPOrpaMMHBIE€ CPEICTBA, B TOM YHKCJIE OTEUECTBEHHOI'O MPOU3BOJICTBA, UCIOJb3yEeMbIE IS
petieHus 3a1a4 npoeCCUOHANIBHOMN IEATSIILHOCTH, Y IIPUHIIMITBI UX PAOOTHI.

Ymemu:

e BbBIOMpaTh M HCHOJb30BAaTh COBPEMEHHbIE HH(POPMALUOHHO-KOMMYHUKAIIMOHHBIE U
MHTEJUIEKTYyalbHbIE€ TEXHOJOTHUH, HWHCTPYMEHTAJIbHBIE CPE/bl, MPOrpaMMHO-TEXHHYECKHE
mIaTGOpPMbI M MPOrpaMMHBIE CPEJICTBA, B TOM YHCIE OTEYECTBEHHOTO MPOU3BOJICTBA, MJIS
pelieHus 3a1a4 npoPpecCuOHaIbHOM 1eATeIbHOCTH

e AHAJIM3UPOBATH MpoQeccHuoHaNbHBIE 3aJ]a4l, BHIOUpATh M MCIOJIb30BaTh noaxoxasiue UT-
TEXHOJIOTHH.

Braoemn:

e HaBbIKaMHU pabOTHI ¢ JeKauMu B ocHoBe U T-peliennii JaHHBIMHU

e HaBbIKAMU  TPUMEHEHHS  COBPEMEHHBIX  HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX U
WHTEJUIEKTYaldbHBIX  TEXHOJIOTHH, HWHCTPYMEHTAIbHBIX  CpPEACTB, B TOM  YHCIE
OTEUECTBEHHOTO TPOM3BOJICTBA, JUIsl pEHICHHS 3a7a4 MPOPECCUOHATBLHOM IeATEeIbHOCTH.

3. Kpartkoe conepkanue QTMCHUTNIMHBI

1 cemecTp — OCHOBBI HHPOPMALMOHHBIX TEXHOJIOT I
Paznen 1. BBegenune B HH(pOpMALIMOHHBbIE TEXHOJIOTHH.

1.1. CrpykTypa omnepanoHHBIX CUCTEM, MTaKeThl NpUKIAAHBIX porpaMM, Microsoft Office.
Knaccuduxanusa nporpamMmubsix cpeactB. CucteMHOe M NPHUKIATHOE IMPOrpaMMHOE obecredeHue
[TK. O630p oneparnuonnsix cucreM (OC). Ilpunnunsl co3manust U coctaB OC: sapo, unTepdeiic,
npaiiBepbl. Kpatkas xapakrepuctuka WINDOWS, monynpHbIM mpuHiMn mnoctpoeHus. Cpena
WINDOWS: okHa, UX 3JIeMEHThI, pab0Ta B MHOTOOKOHHOM PEXHUME.

1.2. TexkcroBeiii penakrop WORD, pegakTopsl MaTeMaTHYeCKMX U XUMHYECKHX (hopMmyi.
Bo3smoxkHocTu co3zmanusi 2nekTpoHHBIX mpe3deHTanuid (Power point). Co3maHue JOKyMEHTOB
paznuuHbIX (opM (CTaHAAPTHBIX M HecTaHAApTHHIX). Co37AaHHEe U PENAKTUPOBAHHE TEKCTOBBIX
JOKYMEHTOB ¢ MaTeMaTUYECKMMU U XUMHUYECKUMHU (popMyliaMu.
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1.3. Tabauunbiii npoueccop EXCEL: 0630p, Tunel u aapecauus sidyeek, Gopmar sdeek,
BcTpoeHHble (pyHKIMHU, popmatupoBanue tadbaul. EXCEL: Bo3mo)xHOCTH TabIMYHOTO pefakTopa u
HCIOJIb30BAHHUE €ro JUIs pelleHns HH(OPMaIMOHHBIX U UHKEHEpHbIX 3a1a4. [locTpoenue rpadukos
U AMarpaMmM.

1.4. EXCEL. Onepanuu ¢ maccuBamu. Pa3zpaGoTka u peanuzanus NpoCcTeHIINX aIrOpUTMOB
C UCIOJIb30BAaHMEM BO3MOXKHOCTEH peAakTopa (HaXO0XKICHHE MaKCHUMAJIbHOTO (MUHUMAJIbHOTO)
3JIEMEHTa BEKTOpa U MaTpULIbl, HAXOKJIEHHE CYMMBbI 3JIEMEHTOB BEKTOpA U MATpPULIbl, BEIYUCIEHUE
MaTPUYHBIX BBIpaXEHUH). PelieHne BBIYMCINTENBHBIX 3a/1a4 C MCIOIb30BaHUeM Talaui. Pemenue
CJIAY c ucnonb3oBaHueM 00OpaTHOM MaTPHLIBI.

1.5. EXCEL Iloctpoenue rpapukoB u auarpamm. PacueT QpyHKIMOHAIBHBIX 3aBUCUMOCTEH
U NOCTpOEHUE rpaduueckux M300pakeHul ¢ ucnoJipzoBanueM ctanaaptHeix Gynkiuit EXCEL un
mactepa (QyHkuui. IlocTpoeHue MOBEpPXHOCTEM C MCMIOJNB30BAHMEM MacTepa JUarpaMM.
ITocTpoenue nuHM TpeHAA.

Pazgen 2. AnropuTMsbl M OCHOBBI IPpOrpaMMupoBaHus Ha si3bike MATLAB.

2.1. Anroputmsl, TUIEl anropuT™oB. IloHATHE anropuT™a u ero cBoictBa. CriocoObl 3anucH
QIrOPUTMOB. MOYJIBHBIN NPUHLIMI IOCTPOCHHUS aIrOPUTMOB U nporpaMM. Ilaker KoMIbroTepHON
matematukn MATLAB. XapakrepucTUKM  $3bIKOB ~ IPOrpaMMHpPOBAHMs.  OBOJIOLUS U
KJaccu(uKanus s3bIKOB IPOrpaMMMPOBAHMs, HMIIEpaTUBHbIC, (DYHKIMOHAIbHbIE, JIOIMYECKUE,
00BbEKTHO-OPUEHTUPOBAHHBIE, UX  KoMOMHauuu. [loHATHS ~ TpaHCIALMM,  KOMIWISALUH,
UHTEpIpeTaluy, HUX pas3auuusd. S3bIKM IPOrpaMMHUpPOBAHMS BBICOKOIO ypoBHS. CTpPyKTypHOE
pOTpaMMHUpPOBaHKE, ero ocodeHHocTu. O030p MakeToB KOMIIBIOTEPHON MaremaTtHku — Matlab,
Mathcad, Mathematica.

2.2. Cpema MATLAB. OcHOBHBIE CTPYKTYpbl W  HpPHUHLHUIBI  CTPYKTYPHOTO
[IPOrpaMMHUPOBAHUs, WJUIIOCTpaLus. ba3oBble anropuTMHyecKue KOHCTPYKLUMM (ClleJOBaHHUE,
BETBJIEHME, IOBTOPEHHUE), UX peanuzauuu. OnepaTopsl s3blka NporpammupoBanuss MATLAB.
OcnoBuble pemarenu (solvers) MATLAB s peamu3anyii  BBIYMCIUTENBHBIX alTOPUTMOB.
bubnuoreka cranmaptHeix QyHKUMH size, length, numel, zero, ones, linspace, sum, abs, sin, cos,
exp, log, sqrt, num2str, disp, printf.

2.3. Ilocrpoenue rpapukoB QYHKIMM OJHONM M JBYX HepeMeHHbIX. lcnonp3zoBanue
¢ynknmii  plot, subplot, polar, mesh, surf, polar, meshgrid, surf, contour, odopmnenue
rpauKoB(3aroj0BKH, HOIMUCH 110 OCSAM U IIp.).

2.4. Omnepanuu HajJ MacCHBaMHU: BEKTOpaMM M MaTpULAMH - CJIOKEHHE, YMHOXKEHHE,
TpaHCIIOHUPOBaHKE, oOpaieHue (inv), BEIYMCICHUE HOPMBI (norm), panra (rank) u onpeaeauTes
MaTpulpl (det ). AIropuTMbI HaX0XKJI€HUSI MAaKCUMaJIbHOTO, MMHUMAJIbHOI'O 3JIEMEHTA B MACCUBE,
aJITOPUTMBI COPTUPOBKH U UX peanuzanus (Hanpumep, Selection Sort).

Pazgen 3. Uncnennsie meToasl. Peanunzanus npocreiimux aaroputmos B cpeae MATLAB.

3.1. YucneHHble METOMbI, XapaKTEPUCTHUKA U HUX OCOOEHHOCTH, IOHITHE CXOJAUMOCTHU
MeTOoJla. DJEeMEHThl TEOPUM MOTPEIIHOCTeN, KilaccuduKaluus NOrPEelIHOCTe, alOcoJioTHAs U
OTHOCHTENbHASI MOTPEIIHOCTb, MOHATHE (PYHKIMM HOpMBL. BBeleHHE B CTATUCTUKY. AJTOPUTMBI
JUI CTAaTUCTUYECKOH 00paboTKU MH(pOpMAIMK (BBIYUCIEHUE TOYEUHBIX U MHTEPBAJIbHBIX OLIEHOK
pe3ylbTaToB M3MepsieMoil BenuuuHbl), ux peanuszauun B [IKM MATLAB. Hcnonb3oBanue
¢byHkmii min, max, median, var, polyfit, polyval.

3.2. Ilpubnmxenue ¢ynkuuit. MHTepnonsauus mHorowieHamu. KycouHas uHTeprossnus
(crumaiin). Ouenka norpemHoctH. Pynkimn MATLAB mns pabotsl ¢ MHorouiaeHamu polyld,
polyval, polyfit, polyder, polyint.

3.3. BbluncneHue omnpeneraeHHbIX HHTETPajioB, AJITOPUTMbI METOAOB MPSIMOYIOJbHHUKOB,
Tpaneuuii 1 CHUMIICOHA, OLIEHKAa IOIPEIIHOCTH METOJ0B. Peanusanus ajaropuTMOB UHCIEHHBIX
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METOJI0B BBIUMCIIEHUS OIPEAEICHHBIX UHTErpanos B cpene MATLAB, npumeHeHne craHIapTHBIX
¢byHKwmii trapz, quad, integral

3.4. UccnenoBanue (GYHKIUK OJHOW TEepeMEeHHOW. PeleHune HEIMHEHHOTO YpaBHEHUS
f(x)=0. Otnenenue KopHeH. AJrOPUTMBI YTOUHEHHsSI KOpHS (METOJ IOJOBUHHOIO J€JIEHUS,
Herorona, npoctoii nurepauun). CpaBHUTENbHbIE XapaKTEepUCTUKU. Peanu3alus anropuTMoB B cpeie
MATLAB no 6510k- cxeMaM U ¢ UCIIOJIb30BaHUEM perniaTeneit roots, fzero.

3.5. HUccnenoBanue ¢yHkuuu oaHOM mnepemeHHoM. [louck skctpemyma (yHKIMH
BbruuciaurenpHble  anropuTMbl HaXOXKJIEHHUS JIOKAJIBHBIX M TJOOAIBHBIX 3KCTPEMYMOB (METOJ
JIeTICHUs] OTpEe3Ka IIOI0JIaM, METOJ 30JI0TOr0 CEYEHHs), MX pealu3aluy 1o OJIOK- cXeMaM U C
ucnonb3oBaHueM pematens fminbnd B cpene MATLAB.

Pa3nea 4. Komnbrotepublie ceTu. ba3bl 1aHHBIX.

4.1. KoMmblOTepHbIE CETH: TOIMOJOTHUH CeTel, MX XapaKTepUCTUKHU. TOTMOJIOTUM CETEeW:
3Be3/HasA, UIMHHAsA, KoJibleBas. CeTH 3aKpbITOrO THUIIA: JIOKAJIbHBIE M paclpeseiieHHbIE CETH,
KoprnopatuBHele ceTu. IIporpammHO-TexHMUYeckoe oOecreueHue: ajpecanusi, OlepaloHHas
cUCTeMa, ajanTepbl, ApalBepbl, MNPOTOKOJBI (0COOBbIE S3bIKM, HAa KOTOPBHIX OOMEHHMBAIOTCS
uHpopManueit komnploTepsl B cetH, Harpumep, TCP, TCP/IP, UDP).

4.2. TI'mobanpubie cetn paziauuHoro macmrada (WAN —Wide Area Net, MS Network,
Internet). BosmosxHoctu cetu UnTepHeT, Cucrema TenekoHpepeHui. DieKTpoHHas noura. Jloctyn
K MH(pOpMaIMOHHBIM pecypcam. 3amuTta uHpopmanuu. [loHsTHe 0€301acCHOCTH KOMITbIOTEPHOM
MH(pOpPMAIUK: HAJEKHOCTh KOMIIBIOTEPA, COXPAHHOCTh JAHHBIX, 3allUTa OT BHECEHUs U3MEHEHUMH
HEYIOJHOMOYEHHbIMH 50 Iunamu, coxpaHeHue TalHbl MEPENUCKH B JIEKTPOHHOMN ceTH AJITOPUTMBI
3alIUThl MHPOpPMAIMK: METOJbl 3aIUThI, KOMIIBIOTEpHbIE BUpPYChl M Oopbba ¢ HUMU. MeTonbl
peanu3anuy 3auThl UH(QOpMaluu: NporpaMMHbIe, allapaTHble, OpraHU3al[MOHHBIE.

4.3. WudopmanuonHele cucrteMbl. Cuctembl ynpaBiaeHMs OaHKkaMM U 0a3aMu JaHHBIX.
Pensiuvonnas Mozens JaHHbIX. CTpyKTypa 3alucd, MeToJbl AocTyna K uHpopmanuu. OOMeH
JaHHbIMHU C ApyruMu npuioxxeHussMu WINDOWS: TekcToBbIMU pelakTOpaMu M 3JIEKTPOHHBIMU
TabIUIaMH.

4.4. PensaumonHas 6a3a nanHbix ACCESS. 'maBHOE OKHO, MEHIO KOMaH /1, TaHeJIb HHCTPYMEHTOB.
Co3nanue u OTKpbITHE 0a3bl AaHHBIX. BBOJ M pelakTUpOBaHME NAHHBIX B peXHUME TaOIULbI U
pexume KoHCTpyKkTopa. DopmMupoBaHre 3apoCcoB. 3apoChl MPOCThIE 1 MHOTOTA0INYHbIE, 3aITPOCHI

¢ ycnoBusmu. CoznaHue oOT4eTOB M (opM. TEXHOJOTHsS pealu3aluyd MPOCTEHIIUX 3a1ad
cpenctBamu CYBJI ACCESS.

2 cemectp — [IpoduiabHoe nmporpaMMHoe odecniedeHue A5 pelieHue 3a1a4
Npo¢ecCHOHATBHOI 1eATeILHOCTH

Pazgen 5. IIKM Python u ocoGeHHOCTH ero peanu3aliy /UIsi PellleHUs] PACYeTHBIX 3a1a4 B
XMMHH ¥ XMMHYECKOI TeXHOJIOTHH.

5.1. OOBEKTHO-OpPUEHTUPOBAHHBIN SI3bIK IporpammupoBanus Python: 0630p. OcobenHoctu
U CBOIcTBa 00BEKTHO-OprUeHTHpoBaHHOTO IporpammupoBanus (OOII). Co3nanue u ucnonb30BaHue
muctpubyruBa Anaconda. Wudpactpyktypsl Spyder, Jupiter, crpykTypa s3bika. OCHOBHbIE
CTPYKTYpPbI JTaHHBIX (CIHCOK KOPTEX, OObEKTbl) U ONEepaluu HaJ HUMU. AIroput™el. OCHOBHBIE
AITOPUTMHYECKUE KOHCTPYKLMU (CIIeI0BaHUE, BETBICHHUE, IUKJIbI) U UX peanu3anus B Python.

5.2. Beenenue B mporpaMMmupoBaHue Ha si3bike Python. CTpykTypa mporpammbl, OTCTYIIBI,
MOJlyJI, OmIepaTopbl, (PYHKIUM (MMEHOBAaHHBbIE M AaHOHMMHbIE), ocoOeHHOCTH. CraHAapTHbIE U
HecTaHaapTHele QyHKuuu Python (oOmiero HasHavyeHus, MaTeMaTH4yeckue, 00pabOTKa CTpOK,
BBOJI/BBIBO]T).
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5.3. Pa3zpaboTka aJropuT™MOB, IPOrpaMMHUPOBAaHUE U OTJIaAKa porpamm Ha Python (B cpene
Spyder). Ynpasnsromue koncTpykiu# if, for, while.

5.4 O0630p NpEeAMETHO-OPUEHTUPOBAHHOW OMONIMOTeKH Moayieil Python mis HaydHBIX U
WH)XCHEPHBIX BblYMCIeHHH SciPy (Momymu scipy W numpy, a Takxke matplotlib), cpaBHeHue c
MATLAB. OcHoBHas cTpykTypa AaHHbIX NumPy 111 BEKTOpHBIX M MaTpUUHBIX BBIYMCIECHUIN
ndarray. OcoOEHHOCTM BBIMIOJHEHUSI JACUCTBHI Haja MaTpullamMu (CJIOXKEHUE, BBIUUTAHUE,
yMHOKeHHe, oOpamienue) Ha s3bike Python. MHpopmanmonubsie marpuynble QyHKIMH (HOpMA,
ompeaenutens, padr). Meroasl ndarray — T, copy, shape, size, ndim u ap., MHIEKCHPOBaHUE,
MaTpU4YHOE npou3BeAeHue u GyHKIMU Moayist numpy len, shape, zeros, eye, dot, isclose, linspace,
gradient, linalg.det.

5.5 Tloctpoenue rpadukoB B Python c¢ ucmosnp3oBanwem Momyisi matplotlib. dynkuun
monyns matplotlib.pyplot plot, polar, plot surface, colorbar, contour, quiver. VYcraHoBka
apamMeTpoB U aHHOTHPOBAaHUE IPA(UKOB.

Pazgen 6. Meroabl BbIYMCIANTENLHOH MareMaTHKH. OCHOBHBIE 3Talbl pPelIeHUs] 3aJa4 HA
IBM. Pemenne cucrem JMHeHHBIX ajJredpandyeckux ypasHenmii (CJIAY).

6.1. [IpsimMble M WUTepallMOHHBIE YUCIEHHbIE METO/bl. DJIEMEHTbl TEOPHUU IOIPEUIHOCTEH.
[Tonsstue HOpMBL. OcCOOEHHOCTH MaIIMHHOW apupMmeTuku (KpaTkuii noBTop). OcoOeHHOCTH
BBITNIOJIHEHUSL JIEUCTBUM Haja MaTpuuaMu (CIOXKEHHE, BBIUYMTAHUE, YMHOXKEHHUE, oOpalleHHe) Ha
s3bike Python, nHdopMannonusie MaTpruHble GYHKIMH (HOPMa, ONPEAEIUTEINb, PaHT).

6.2. Pemenue cuctem JmHeHbIX anredpanueckux ypasHeHuit (CJIAY). IloctanoBka 3aiaum.
[TorpemHoctu. Metoapl ¢ MCHONIB30BaHMEM OOPATHOM MaTpPUIBl U METOJ HPOCTBIX HUTEpALMM.
Pemernne CJIAY B Python ¢ ucnonszoBanuem moayieit numpy.linalg u scipy.linalg. u dynkumii det,
rank, inv, cond, norm, solve.

6.3. O0630p ™meronoB pemeHuss CJIAY. BpruncnutenbHas yCTOMYMBOCTb, CXOJIUMOCTh
MeToA0B. OOyCIOBICHHOCTh CHUCTEMbI JUHEHHBIX anredpanueckux ypaBHenuil (CJIAY) u uumcno
00yCIIOBJIEHHOCTH.

Paznen 7. O06paGoTka pe3ybTaTOB M3MepeHUsi 0aHOH BeJnunHbl. [Ipubaumkenue pyHkumm
MHOIOYWIEHAMH € OJHOH He3aBHCUMOH mepeMeHHOH. Pemenue cucTeM HeJMHEMHbIX
ypaBHenuii (CHY) uncieHHbIMH MeTOJaMH.

7.1. OO6paboTKka SKCIEPUMEHTAJIbHBIX JaHHBIX. TOYEYHbIE W HWHTEPBAJIBHBIE OIEHKH.
@®yukuu Python. Onpenenenne kputepus CThioaeHTa

7.2. llpubnwmxenue GyHKIuil. MeTo bl HHTEPIIOJSILIMKI 3aBUCUMOCTEN € OJIHOM HE3aBUCUMOM
nepeMeHHoW. IHTeprnonsoHHbIi MHOTOWIeH Jlarpanika, peanu3anus B Python.

7.3. Ilpubnwxenue ¢GyHKuuMd. MeToasl anmpoKCMMalMKd 3aBUCUMOCTEH C  OJHOM
He3aBUCUMOM mnepeMeHHOW. Meron Hammenbiiux kBajapatoB (MHK). Hcnonws3zoBanue QyHKImii
Python ans  anmpokcumammu  uw MHK  scipy.polyfit,  scipy.optimize.least squares,
scipy.optimize.lsq_linear.

7.4.. Anroput™bl MeTOzIa TIPOCTON MTeparmu U metona Hetotona - Padcona mist pemenus
CHY. CxopocTh CXOIUMOCTH, OL[EHKH MOTpelIHocTy. Peann3anus metonos B Python.

7.5. MeTtoauka MCIIOIB30BAaHUS pelareneid B Moayie scipy.optimize, ¢pyHkuuu root scalar,
root.

Pazgen 8. Pemenme 3a1a4 MHOrOMEpPHOH ONTHMHM3AIMH YHCJICHHBIMH MeTOXAMHU. AHAIU3 U
peumieHue Tu(pepeHuIHATbHbIX YPABHEHUI YHCJICHHBIMU METOAaMH.

8.1. Kimaccugukanus 3a1a4 1 METOJ0B ONTUMU3ALMU. MeToA rpaueHTHOro cinycka. Merton
neopmupyemMoro MHOroOrpaHHuka. Peanuzanus meronos B Python.
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8.2. Berpoennbie Metoasl SciPy. Beibop pemarens B Moayne scipy.optimize BerpoeHHbie
Mmetozbl SciPy, pyHkun minimize scalar, minimize.
8.3. AnroputMbl METOJIOB pemieHus audgepeHuualbHbIX ypaBHeHul. Meronabl Dilnepa u
ero momudukanuu. Peanusamus metonoB B Python. Beibop pemrarenst B Moayne scipy.integrate,

¢dbynkuuu solve ivp, solve bvp.

4. O0beM MM CUUILIMHBI U BUAbI Y4eOHOH padoThl

Cemectp
Bcero
. 1 cemectp 2 cemecTp
Bun yueGHo# paboThl A A A
3E KL | ap KL | ap KaJl.
q, q, 9,
O0masi TPy10eMKOCTb TUCHUIIHHBI 6 216 4 144 2 72
KonTakTHas pabora — ayiuTopHble 3aHsATHA: | 3,78 136 2,36 85 1,42 51
B TOM YHCJIE B OPME MPAKTHUECKO M | 36 0.5 18 0.5 18
MOJITOTOBKHU
Jlexruu (JT) 0,47 17 0,47 17 - -
[Tpaktuueckue 3angtus (I113) 1,42 51 0,94 34 0,47 17
B TOM YHCJIE B JOPME MPAKTHUECKO M 0.5 18 0.25 9 0.25 9
MOJIFOTOBKHU
Jlabopatopusie paboTsi (JIP) 1,89 68 0,94 34 0,94 34
B TOM YHCJIE B OPME MPAKTHUECKOH 0.5 18 0.25 9 0.25 9
MOJITOTOBKHU
CamoctositeqibHast padora (CP) 1,22 44 0,64 23 0,58 21
[TepepaboTka yyeOHOro MaTepuania 0,06 2 0,06 2 - -
[ToaroroBka K MPaKTUYECKUM 3aHSITUSIM 0,17 6 0,06 2 0,11 4
IToaroToBka k mabopaTopHbIM paboTaM 0,31 11 0,06 2 0,25 9
[ToaroToBka K sK3aMeHy 0,36 13 0,36 13 - -
[ToaroToBka K MPOMEKYTOYHOMY KOHTPOJIIO 0,17 6 0,06 2 0,11 4
Jpyrue Buabpl CaMOCTOSATENBLHOM pabOThI 0,17 6 0,06 2 0,11 4
Buabl KOHTpOJISI
3auer - - + +
IK3aMeH + + - -
KonrakrHas camocrositenbHas pabora 0,4 0,4 -
CaMOoCTOSTENILHO U3YYEHUE PA3/IETIOB 1 35.6 1 35.6 - i
JIMCIIATUTHBI
Byt MTOroBOro KOHTpOJIs: IK3aMeH 3auer
Beero Cemectp
. 1 cemectp 2 cemecTp
Bun yueGHo# paboThl A A A
3E KL | ap TP | 3p CcTp.
q, q, 9,
O0masi TPy10eMKOCTb TUCHUIIIHHBI 6 162 4 108 2 54
KonrakTHas padora — aynuropHble 3ausitusi: | 3,78 102 236 | 63,75 | 1,42 | 38,25
B TOM YHCJIE B OPME MPAKTHUECKO M 1 27 0.5 13.5 0.5 13,5
MOJITOTOBKHU
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Jlexruu (JT) 0,47 | 12,75 (0,47 | 12,75 - -
[Tpaktuueckue 3anstus (I113) 1,42 | 38,25 | 0,94 25,5 0,47 | 12,75
B TOM YHCJIE B (JOPME MPAKTHUECKOH 0.5 13.5 0.25 6.75 0.25 6.75
IMOJTOTOBKHU

Jlabopatopusie pabotsi (JIP) 1,89 51 0,94 25,5 0,94 25,5
B TOM YHCJIE B OPME MPAKTHUECKO 0.5 13.5 0.25 6,75 0.25 6.75
IIOATOTOBKHU

CamocrositeqibHas padora (CP) 1,22 33 0,64 | 17,25 | 0,58 | 15,75
IlepepaboTka yueOHOro Marepuasa 0,06 15 0,06 L5 - -
[ToaroToBka K MPakTUYECKUM 3aHITHSIM 0,17 4,5 0,06 1,5 0,11 3
[ToaroToBka k 1a60paTOpHBIM paboTaM 0,31 8,25 0,06 1,5 0,25 6,75
[ToaroToBka K sK3aMeHy 0,36 9,75 0,36 9,75 - -
[ToaroToBka K MPOMEKYTOYHOMY KOHTPOJIIO 0,17 4,5 0,06 1,5 0,11 3
Jpyrue Buabl CaMOCTOATEILHON pabOThI 0,17 4,5 0,06 1,5 0,11 3
Buabl KOHTpOJISI

3auer - - + +
JK3aMeH + + - -
KoHnrakrHas camocrositenbHas pabora 0,3 0,3 -
CaMOoCTOSTENILHO U3YYEHUE PA3/IETIOB 1 26.7 1 26,7 - i
JTUCIUTIIAHEI

Byt MTOroBOro KOHTpOJIs: IK3aMeH 3auer

AHHoTanus padoyeil MporpaMmMbl JIMCHUIINHBI
«®Puzuka» (51.0.10)
1. Heap qMCHUIVIMHBI — IpUOOpeTeHHe 00ydYaroIMMUCS 3HAaHUN [0 OCHOBHBIM pa3zeiam

(U3MKU ¥ YMEHUIO IPUMEHSATh UX B APYIrUX €CTECTBEHHOHAYYHBIX JUCLHUIIIMHAX.

2. B pe3yabTaTe H3y4eHUs! AUCHHUILIHHBI 00y4aIOLIUIACSH H0JIZKEeH:

Obnadamyp ciaenyOIUMUA KOMIETEHIUAMI U HHIUKATOPAMU UX JJOCTHKEHHUS:

OIlIK-1.4, OlIK-1.12, OIIK-1.21.

3namo:

- (u3MuecKkue OCHOBbl MEXaHUKH, (U3MKU KOJI€OAaHMH M BOJIH, D3JIEKTpUYECTBA U
MarHeTusMa, 3JeKTPOJUHAMUKH, CTATUCTUYECKON (PM3UKU U TEPMOJMHAMMKH, KBAHTOBOU (pU3MKHU;
CMBIC (PYH/IaMEHTAJIbHBIX (PU3MYECKUX 3aKOHOB, MPUHIUIIOB U MOCTYJIAaTOB; UX (POPMYIHPOBKU U
I'PaHUIbl PUMEHUMOCTH; CBSI3b LIMPOKOTO Kpyra (U3MYECKHUX sIBIEHUH ¢ (yHIaMEHTaIbHBIMU
NPUHLMIIAMHU U 3aKOHAMU (DPU3MKHU; OCHOBHBIE METO/bI PELICHU 3a]1a4 [0 ONMUCAHUI0 (PU3UYECKUX
SIBJIGHUI; METOAbI 00paOOTKU Pe3ynbTaToOB (PU3NYECKOIO SIKCIEPUMEHTA.

Ymemo:

- NPUMEHATh TEOPETHUYECKHUE 3HAHMSI M SKCIEPUMEHTAIbHbIE METOJbl MCCIENOBaHUS IpU
peleHuy Nnpo(ecCUOHANBHBIX 3a/la4; NPOBOAUTH PACYETHI, OCYIIECTBIATh aHAJIU3 M HAa OCHOBE
3TOTO JielaTh 0OOCHOBAHHbIE BBIBO/Ibl; aHAJIM3UPOBATH PE3YJIbTaThl HAOIIOAEHUN U SKCIIEPUMEHTOB
C IPUMEHEHHEM OCHOBHBIX 3aKOHOB M NPHHLHUIIOB (DU3MKH; ONPENENATh Xapakrep (U3MUECKUX
IIPOLIECCOB MO0 KOMIUIEKCY 3KCIEPUMEHTAIbHOW MH(pOpMAIMK MIPU MOMOUIM I'paUKOB, TaOIUIl U
YpaBHEHH; IPEACTABIIATE 00pPabOTaHHYIO 3KCIIEPUMEHTAIBHYIO U TEOPETUYECKYI0 HH(pOpMaLHIO B
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YCTHOM M NMUCBMEHHOH (popMe, B TOM UHCIIE C HCIOJIb30BAHUEM COBPEMEHHBIX KOMIIbIOTEPHBIX
TEXHOJIOTUH .

Braoems:

- HaBbIKAMU palbOThl C IMIMPOKUM KpyromM (QHU3MYEeCKUX HpUOOpOB M 00OpYIOBaHUS;
HaBbIKaMU 000CHOBAHHUS CBOMX CY)KJIEHUH M BBIOOpA METOJ1a UCCIIE0BAHUS.

3. Kparkoe cogep:kaHue JMCUMIJIMHBI.

Pasoen 1. Ocnosvi mexanuxu.

Kunemaruka touku. MexaHnueckoe napuxenue. Tpaektopus. IlyTe mnepemeleHue.
Ckopocts M yckopeHue. OTHOCUTEIBHOCTh [BUKEHHUS. TuHObl JBW)KEHHUS B KUHEMaTHKE.
PaBHOMEpHOE U paBHOIIEPEMEHHOE JBMKEHHE. ['paduueckoe mpeacTaBlieHUE JBUXKEHUE.
CBoboaHoe naaeHue ten. PaBHoMepHOe 1BHKEHHE 1O OKPYKHOCTH. OCHOBBI AuHaMHKH. IlepBblii
3akoH Hprorona. Muepuunanbsable cucreMsl orcyeta. [Ipunnun otHocurensHocTH [Manunes. Macca.
Cuna. Bropoii 3akon HproToHa. YcnoBusi paBHOBecus Tell. 3aKOHBI COXPAaHEHHUS B MEXaHHKE.
WNmnynse Tena. 3akoH coxpaHeHus umnynbca. Mexanudeckas pabota. MomHocTs. Mexannueckast
SHEprusl Tena. 3aKOH COXpaHEHMsI 3HEpPruu B MexaHuke. MexaHMueckue KoJeOaHUs U BOJIHBL
I'apmonnueckue kosiebanus. Martemarndyeckuil masTHUK. IlpyxuHHBIM MasTHuk. IlpeBparienue
SHEpPruM INpU TapMOHMUYECKUX KoJieOaHMAX. PacnpocTpaHeHHe MeXaHMYeCKUX BOJIH B YIPYTHX
cpenax.

Pa3zoen 2. Ocnoewvl monexynsiprou gpusuxu.

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETHYECKON Teopuu. AToMHas runoreza. Macca u
pasmep wmosekyl. Yucno Aoragpo. WneanbHbiii ra3. OCHOBHOE YypaBHEHHE MOJEKYISIPHO-
KUHETHYeCKON Teopuu. AOCOJIOTHAs TemIepaTypHas IIKajla. YpaBHEHHE COCTOSHUS WUJ€aJIbHOTO
raza. MzorepMuueckuii, H30XOpHBIA M M300apHBIi mporecchl. CMech ueanbHbIX ra3oB. [lonarue o
(a3zoBbIX nepexonax. B3anmHubie mpeBpalieHus KUAKOCTEH U ra3oB. VcnapeHue u KOHIEHCAIHUS.
HachllieHHbI 1 HEeHAChIIEHHbIN napbl. Kunenue sxuaKkocTy. BiiaxkHOCTh Bo3ayXa.

Pa3zoen 3. Ocnoevl mepmoounamuxu.

Ileppoe Hayanmo TepMOAMHAMUKHU. BHyTpeHHsAs oHeprus. KoyMuecTBO — TEIUIOTHI.
Tennoemkocts BemiectBa. Pabora B TepmoauHamuke. [lepBoe Havano TepmoauHamuku. M ero
IIPUMEHEHUE K pa3iuyHbIM IporieccaM. AnuabarHblil npouecc. Bropoe Havyano TepMOIMHAMUKH.
HeoOparumocts mpoueccoB B npupoze. IloHstue o BTropoM Hauajne TepMoauHamMuku. [Tpuniun
nericTBUs TeruioBeiX Apurareneil. KIIJI TenmnoBeix qeurarteneit. MaeanpHas TerioBas MalllHa.

Paszoen 4. Qusuueckue ocnosbl Mexanuxu.

IIpenmer  kunematuku. Ilepemermenue, ckopocTtb, yckopeHue. KuHemarunueckue
XapaKTepPUCTUKU BpalLaTeIbHOTO JBHXKEHMs. 3akoHbl HbroToHa. 3aKOH BCEMHPHOIO TATOTEHHUSL.
3aKOH BCEMHUPHOIO TATOTEHHUA. JIBIDKEHHE Teja MepeMEHHOW Macchl. YpaBHEHHUs MemiepcKoro.
®opmyna [{nonakoBckoro. Ypyruii 1 Heynpyrui yzapsl mapos. MOMEHT MHEPLIMHM MaTepUaibHOU
TOYKHM M TBepaoro tena. Kunemarrnka rapMoHuyeckux kojeOanuii. Jluddepenunanbuoe ypaBHEHHE
rapMoHMUYecKuX KosiebaHui. [loHsATHE O 3aTyXaloolUMX U BBIHYXJIEHHBIX KojeOaHusX. BosHoBOe
JBUKEHUE. BOJIHBI IPOAOIIBHBIE U IONIEPEYHBIE.

Pa3zoen 5. Monexynapnasa ¢uzuka u mepmoounamuxa.

DJeMeHTbl TepMOJMHAMHUKU U (u3nueckol kuHeTuku. MneanbHblil ras. Pacnpenenenue
bonbiMana u ero oOmedusnyeckuid cmbicia. PeanbHblii Ta3. YpaBHeHue Ban-nep-Baanbca.
Tepmomunamuueckuii meton B ¢usuke. PaBHOBecHble cocTosiHus. Hadana TepmoIuHaMUKH.
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[{uksel. DHTpOIUS M €€ CTATUCTUYECKOE TOJIKOBaHUe. SIBieHue nepenoca. Auddysus. 3akon Ouka.
TennonpoBoaHocTh. 3akoH Pypbe. BHyrpenHee Tpenue (Bsi3KOCTh). 3akoH HproToHAa.

Paszoen 6. dnexkmpocmamurxa u nocmosanHblil S1eKMPUYECKUL MOK.

3akon Kymona. Teopema  Octporpaackoro-l'aycca.  Jumonb.  dudnektpuku B
3JIEKTPOCTATUYECKOM II0JIE.

Pa3zoen 7. dnexkmpomazcnemusm.

3akoHn  Awmmnepa. 3akoH  buo-Camapa-Jlamaca. Cuna  Jlopennma.  MarHeTukw.
DJeKTpoMarHuTHasi MHAYKLIUs. YpaBHeHue MakcBesuia.

Paszoen 8. Onmuxa.

Wnreppepennns BoaH. Audpaxnus BonH. [longpuzanus BonH. TemioBoe usnydeHue. 3aKoH
Kupxroda. T'mnoresa I[lmanka. KBaHTOBOoe O0OBSICHEHHME TEIJIOBOIO M3JIydeHHS. OPdekT
Kowmnrona.fAnepuas moaens aroma. [locrynatel bopa. ATom Bogopozaa o bopy.

Paszoen 9. Dnemenmul k6anmosoi guzuxu.

I'unoresa ne bpoitns. BonHoBoe ypaBHeHue Illlpenunrepa muisi cTallMOHapHBIX COCTOSIHUM.
Onwitel  HTepna-I'epnaxa. Muorosnekrponusiii atrom. Oddexkr 3eemana. [lpunmun [laynu.
KBanToBble cTaTHcTHYeckue pacnpeneneHus bosze-OiHmreiina u  ®epmu-/lupaka. DOHOHBL
3akonbl Jlebas m OiHIITeiHAa. XapakTepUCTUKHU sApa: 3apsi, Macca, SHEprusl CBSI3M HYKIOHOB.
Snepubie peakuuu. PyHAAMEHTalIbHbIE B3aUMOJEHCTBUS U OCHOBHBIE KIJIACCHI 3JIEMEHTapHBIX
YacTull.

4. O0beM y4eOH il TMCUMIIINHBI

Cemectp
Bun yueOHOI paboThI Beero 1 2 3

3E |Axan. u. 3E |Axkam. 4. | 3E |Axan. u. 3E |Axan. 4.

OO61as Tpy10eMKOCTh
JUCLHMIINHBI
KonrakTHas padora —
ayIuTOPHbIE 3aHSATHA:
Jlexun 2.22 80 0.44 16 0,89 32 0,89 32
JlabopaTtopHbie paGoThI 1.33 48 - - 0,89 32 0,44 16
[Ipaktuueckue 3anarus (I13) | 2.22 80 0.44 16 0,89 32 0,89 32
CamocrosiTeibHasi padora | 6.23 224 1.12 40 2,33 84 2,78 100
KonTakTHas
caMmocTosTeIbHas padoTa
CamocTrosiTesIbHOE H3ydeHue
pa3esoB AUCLUAILIIMHBL
IK3aMeH 2 72 - - 1 36 1 36
KonrakrHas  pabora  —
MPOMEKYTOYHAs ATTECTALIHS

14 504 2 72 6 216 6 216

5.77 208 0.88 32 2,67 96 2,22 80

0,2 0,2 - -
6.23 1,12 2,33 2,78
223,8 39,8 84 100
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[ToaroroBka K 3K3aMeHy 71,2 - 35,6 35,6

Buj xoHTpoOIS: 3ayer JK3aMeH JK3aMeH
Cemectp
Bun yueOHOI paboTh Beero 2 2 3
3E |Actp.u. | 3E |Actp.u. | 3E |Actp.u. | 3E |Actp. u.

OO61as Tpy10eMKOCTh
JUCLHMIINHBI
KonrakTHas padora —
ayIuTOPHbIE 3aHATHA:
Jlexuunu 2.22 60 0.44 12 0,89 24 0,89 24
JlabopaTopHbie paboThI 1.33 36 - - 0,89 24 0,44 12
[Tpaktuyeckue 3angrus (I13) | 2.22 60 0.44 12 0,89 24 0,89 24
CamocTosiTesqibHasi padora | 6.23 168 1.12 30 2,33 63 2,78 75
KonrakrHas
caMmocCTosITeIbHas paboTa
CamocrosiTesIbHOE H3ydyeHue
pa3iesoB IUCLHUIIIIMHBL
JK3amMeH 2 54 - - 1 27 1 27
KonrakrHas  pabora  —

14 378 2 54 6 162 6 162

5.77 156 0.88 24 2,67 72 2,22 60

0,15 0,15 _ ]
6.23 1,12 233 2,78
167,85 29,85 63 75

0,6 - 073 073
IIPOMEXYTOYHAsL ATTECTALU 2 - 1 1
[ToaroroBka K 3K3aMeHy 53,4 - 26,7 26,7
Buj koHTpOJIS: 3auer IK3aMeH IK3aMeH

AHHoTanus padoyeil MporpaMMbl JIMCHUIINHBI
«O0mas u Heopranuveckas xumus» (b1.0.11)

1. lleab OUCHUIVIMHBI —TIPUOOpETEHHME 3HAHMM W KOMIETEHIMH, (opMupoBaHUe
COBPEMEHHBIX IIPEJICTaBICHUN B 00JIaCTH TEOPETUUECKUX OCHOB XMMHUH U XUMHHU HIIEMEHTOB.

2. B pe3yabTaTe H3y4eHus JMCHHUILINHBI 00Y4AIOIMIACS T0JI/KEH:

Obnadame ciaenylOIUMU KOMIIETEHIMAMU W HMHAMKaTopaMu ux JoctmxeHus:OIIK-1.5;
OIIK-1.13; OIIK-1.14; OITK-1.22.

3namo:

— 3JIEKTPOHHOE CTPOCHHE aTOMOB M MOJIEKYT;

— OCHOBBI TEOPHH XUMHUECKOW CBSI3M B COCITMHEHUSIX Pa3HBIX THIIOB, CTPOCHHUE BEIIECTBA B
KOH/ICHCHPOBAaHHOM COCTOSIHUU;

—OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKHX IIPOLECCOB M XapaKTEPHCTUKU
PABHOBECHOTO COCTOSIHUS;

— METO/Ibl OITUCAHUSI XUMHUYECKIX PAaBHOBECH B pPaCTBOPAX AJIEKTPOJIUTOB;

— CTPOCHHE U CBOMCTBA KOOPAWHAIIMOHHBIX COEIMHEHUH;

— MOJTy4eHNE, XUMHYECKHE CBOWCTBA MPOCTHIX M CI0KHBIX HEOPTaHMYECKIX BEIIECTB.

Ymemo:

— BBIIOJHATH OCHOBHBIE XHMHUYECKHE OIEPAlUH, ONPEAeIiATh TEPMOIMHAMHYECKUE
XapaKTePUCTUKN XUMHYECKUX PEaKIMi U paBHOBECHbIE KOHIICHTPALIH BEIIECTB;
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— HCIOJIb30BaTh OCHOBHBIE XMMHUUYECKUE 3aKOHBI, TEPMOJMHAMUYECKHE CIIPABOYHBIE JaHHBIE
JUIsL peleHus po(ecCuOHAIBHBIX 3a1a4;

— MPOTHO3UPOBATH BIMSHUE PA3JIUUHbIX ()AKTOPOB HA PABHOBECUE B XUMUUECKUX PEAKIUSX.

Braoems:

— TEOPETUYECKUMH METOJAMU ONMCAHUS CTPOEHUS U CBOMCTB IIPOCTHIX U CIOMKHBIX BEILECTB
Ha OCHOBE OHJIEKTPOHHOIO CTPOEHHUS KX AaTOMOB U TIIOJIOKEHUS B IEPHOJUUYECKON cucreme
XUMHUYECKUX JIEMEHTOB;

— OCHOBHBIMH HaBbIKaMHU PaOOThI B XMMHUYECKOM J1Taboparopuu;

— DKCHEPUMEHTAIbHBIMY METOAAMHU ONPEAENICHUS] HEKOTOPBIX (PU3NKO-XMMHUECKUX CBOMCTB
HEOPraHUYECKUX COETUHEHHUII.

3. KpaTkoe copep:xanue JUCHUNIMHBI

Pasoen 1. IlpuHIMIBI XUMUT

1.1. Crpoenue atoma.
BonHoBble cBolicTBa MaTepUaIbHBIX O00bEKTOB. YpaBHeHue ne bpoinsa. CooTHolieHue
HeonpeneneHHocrel ['eitzendepra. [lonarue o kBaHTOBOM MexaHuke u ypaBHenuu lllpenunrepa.

1.2. [leppoauueckuii 3aK0H M IEPUOAUYECKAs CUCTEMA.
CoBpemeHHast (OpMyJIUpOBKa MEPUOIUYECKOro 3akoHa. llepuonndeckas cucrema u ee CBSI3b €O
CTPOEHHMEM aTOMOB. 3allOJIHEHUE 3JIEKTPOHHBIX CJIOEB M 000JI0YEK aTOMOB B IEPHOIMYECKOM
cucteme snemenToB .M. MeHneneera.

1.3. OKHCIUTENBEHO-BOCCTAHOBUTENbHBIE IIPOIIECCHI.
Crenenu okucieHus. BaxHeWnmne OKUCIUTENM W BOCCTAHOBUTENU. BakHelliue cxembl
IIPEBpALEHUS BELIECTB B OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLIUAX.

1.4. Xumuyeckasi CBsI3b U CTPOEHUE MOJICKYII.
KoBasieHTHas1 CBsi3b, OCHOBHBIE IIOJIOXKCHMSI METOJA BaJCHTHBIX CBsA3ed. PaccMoTpeHune cxem
NepEeKphIBaHMsI aTOMHBIX oOpOuTaneil mpu oOpa3oBaHMM CBsi3ell B Mousiekynax. [ 'mOpuausarus
BOJIHOBBIX (PYHKIMH. OCHOBHBIE MOJIOKEHHS METOoAa MoJeKyJsipHbIX opOutaneit (MO JIKAO).
Meron I'mianecrn.O6mue  cBeA€HHS O  KOMIUIEKCHBIX — COEIMHEHMSX, MX CTPOCHHE.
MesxMonekynspHas 1 BHYTPUMOJIEKYISIpHasi BOAOPOJHAs CBA3b. VOHHAs CBsI3b Kak IpeieibHbIN
cilyyail KoBajeHTHOM cBsA3u. OOuIMe NpeACTaBICHUs O MEKMOJIEKYISIPHOM B3aWMOJIEHCTBUM:
OpUEHTALMOHHOE, UHAYKIIHOHHOE, TUCIIEPCUOHHOE B3aUMOJICHCTBHUS.

1.5. [lonsTHE O XMMUYECKOH TEPMOIMHAMHUKE.
TepmoanHamuyeckue QyHKIHUU COCTOSIHMS (XapakTepucTuueckue (GpyHkuun). BHyrpeHHss sHeprus
U SHTAIbNNA, UX PU3NYECKUH cMbIca. TepMOXUMUS M TEpPMOXUMUYECKHE ypaBHeHUs. 3akoH ['ecca
n cineacteuss u3 Hero.llonarue 00 sHTponuu, abCONIOTHAS SHTPONMS U CTPOCHHME BELIECTBA.
W3MeHeHune 3HTPOINUH B pa3IMUHBIX Mpolieccax.

1.6. [loHsATHE O XMMUYECKON KMHETHKE. XUMUYECKOE PaBHOBECHE.
OpHocTaguiiHbIE U CIIOXHBIE PEAKIMU. 3aKOH JeUCTBYOMUX Macc. KOHCTaHTa CKOPOCTH peaKIInu.
MonekyaspHOCTh U MOPAJOK pPEaKUMHU. 3aBUCHUMOCTb CKOPOCTH peakUUu OT TeMIIepaTyphl;
SHTAJIBINS aKTUBALUMU. [ OMOTE€HHBIN U T€TEPOTreHHbBIN KaTalus3.

HctunHoe u kaxymeecss paBHoBecusi. KoHcTanta Xxumumueckoro pasHoBecus. CmelieHue
XUMH4YECKOro paBHosecus, npuHuu Jle-Illarense — bpayna.
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Oneprusi ['nb6ca, ee cBsA3p ¢ sHTponuel u sHTaNbNMEd. PU3NYECKUIl CMBICT SHEPrUU
I'n60ca. DHTpONMUIHBI M OSHTAIBNUIHBIA QakTopbl mpouecca. CBsazp AG’: ¢ KOHCTaHTOM
paBHOBECHS.

1.7. PactBopsl. PaBHOBecHs B pacTBOpax.

[Ipoueccsl, corpoBoxaaroIe 00pa3oBaHUE KUAKMX HCTUHHBIX PACTBOPOB HEAIEKTPOJIUTOB
U 3JIEKTPOJIUTOB. ACCOLIMMPOBAHHBIE U HEACCOLUMUPOBAHHBIE AIEKTPOJINThI. CTeNeHb AUCCOIUALINN.
Koncranra pauccoumanuu. PaBHOBecue B cHucTeMe, COCTOSIIEH M3 HACBIILIEHHOIO pPacTBOpa
MaJIOpacTBOPUMOIr0 3JIEKTPOJIUTa M €ro KpucTajuioB. PaBHOBecue B pacTBOpax KOMIUIEKCHBIX
coequHeHu. PaBHoBecue nucconuaniy Bo/ibl, HOHHOE IPOU3BEEHUE BOJIbI U €0 3aBUCUMOCTb OT
temneparypsl. [lkana pH. I'naponus coneil.

Pa3zoen 2. Heoprannyeckas Xumusi

2.1. Xumus s-351eMeHTOB. 2.2. XuMus p- 3J€MEHTOB.

Bonopoa-nepBbiil  2JIEMEHT NEPUOJMYECKONW CHCTEMBI, €ro JIBOMCTBEHHOE IIOJIOXKCHHUE.
Onementsl 1-2 u 13-18 rpynn nepuoauyeckod CHUCTEMbl. 3aKOHOMEPHOCTH B HW3MEHEHHU
JIEKTPOHHBIX KOHQUIypaluid, BeJIMYUH paJAUyCOB, 3JIEKTPOOTPULATENBHOCTH U SHEPruu
HMOHM3AIMKM aTOMOB. THUIMYHBIE CTENEHU OKUCJIEHUSA. XHMMHUYECKHE CBOWCTBA IPOCTHIX BEIIECTB.
3aKOHOMEPHOCTH B CTPOEHHMM M CBONCTBAX OCHOBHBIX THUIIOB COEJMHEHUH, WX IOJIy4yeHUe.
[IpuponHble coequHEHNs], TOJyYeHUE U IPUMEHEHHUE.

2.3. Xumus d-anemenToB.2.4. Xumus f- 3eMeHTOB.

OnemenTsl 3—12 rpynn MNepuUOAMYECKOW CHUCTEMbl. 3aKOHOMEPHOCTH B HW3MEHEHHH
AJIEKTPOHHBIX KOH(UIypauui, BEJIMYUH PaJUyCOB, SHEPIMH HOHU3ALMM, XapaKTEPHBIX CTENEHEH
OKHCIICHUSl, KOOPIMHAIMOHHBIX 4Mcea aroMoB. IlpupoaHble coOeqUHEHMs, MOJy4YeHHE WU
COIOCTaBJIEHUE (DU3MUECKUX M XMMMUYECKHUX CBOMCTB IpOCThIX BemiecTB. CTpoeHHe M CBOWCTBA
OCHOBHBIX TUIIOB coeiuHeHni. OcoOeHHocTH f- 31IeMeHTOB.

4. O0beM y4eOH il TMCUMILINHBI

Bceero 1 cemecTp 2 cemecTp
Bujnbi yueonoi padorsl 3E |Axap.4.] 3E |Axkax.u.|] 3E |Akag. 4.

OO0masi TPy10€eMKOCTH JUCHHUIITHHbI 12 432 7 252 5 180
KonrakTHast padota — ayiuTOpHbIE 6,23 224 3,56 128 2,67 96
SaHATUA:

Jlexknuu (JIek) 1,78 64 0,89 32 0,89 32
Jlabopatopusbie 3ausTus (J1ao) 3,56 128 1,78 64 1,78 64
[Ipaktuueckue 3anstus (I13) 0,89 32 0,89 32
CamocrosiTeibHas padora: 3,78 136 2,44 88 1,34 48
KoHTakTHas camocTosiTesbHas pabota - - -
CaMocTosTeNIbHOE N3YUYEHUE PA3/IeNiOB 3,78 136 2,44 28 1,34 43
TTCITUTITHHBI

JK3aMeH 2 72 1 36 1 36
KoHTakTHas paboTa — MpoMeXyTOYHas 0.8 0.4 0.4
aTTeCTalMs 2 1 1
[ToaroToBka K sK3aMeHy 71,2 35,6 35,6
Buja xoHTpoas: IK3aMeH IK3aMeH
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Bceero 1 cemectp 2 cemecTp

Buas1 yeouoit padorer 3E |Actp.u.] 3E |Actp.u.] 3E |Actp.u.

OO0masi TPy10€eMKOCTH JUCHHUIITHHbI 12 324 7 189 5 135

KonrakTHas padoTa — ayiuTOpHbIE

6,23 168 3,56 96 2,67 72

SAHATHUA:
Jlexuuu (JIex) 1,78 48 0,89 24 0,89 24
Jlabopatopusbie 3ausTus (J1ad) 3,56 96 1,78 48 1,78 48
[Ipaktuueckue 3ansatus (I113) 0,89 24 0,89 24
CamocrosiTeibHas padora: 3,78 102 2,44 66 1,34 36
KoHTakTHas camocTosiTesbHas pabota - - -
3,78 2,44 1,34
CaMocTosTeNbHOE N3YUYEeHHE Pa3IeioB 102 66 36
TACITUTTIMHEI
JK3amMeH 2 54 1 27 1 27
K _

OHTaKTHas paboTa — MPOMEKYTOUHAas 0.6 03 03
aATTeCTAIH 2 1 1
[ToaroroBka K 3K3aMeHy 53,4 26,7 26,7
Buja xoHTpoas: IK3aMeH IK3aMeH

AHHoTanus padoyeil MporpaMmMbl JIMCHUIINHBI
«Opranunyveckas xumus» (b1.0.12)

1. Heab AuCOMIIMHBI — OpUOOpETEHUE CTYJAEHTAMU 3HAHUM O CTPOCHUM OPraHMYECKUX
COCIMHEHUM, OCHOBHBIX XMMUYECKUX CBOMCTBAX PA3JIMUHBIX KIACCOB OPraHUYECKUX COCIUHEHUN U
METOJIaX UX IOJIy4eHMsI, KaK IPOMBIIIJICHHBIX, TaK U JJAOOPATOPHBIX; IPUOOpPETEHHEe  3HAHUU U
HAaBBIKOB ISl OCYILIECTBIICHUSI CUHTE3a OPTaHUYECKUX BEILIECTB.

2. B pe3yabTaTe H3y4eHHUs] AUCHHMILIMHBI 00y4AIOLIUICH JOJIKEeH:

Obnadams cneAyoIUMA KOMOETESHIUSAMUA U WHAWKaTOpamMu ux noctiwkeHus: OIIK-1.6;
OIIK-1.15; OIIK-1.23

3nams:

— TCOPCTUYCCKUEC OCHOBLI CTPOCHUA U CBOWCTB Pa3JIMYHBIX KJIACCOB OPraHUYCCKHUX
COCIMHCHUM;

— CHOCO6I)I MNOJIy4CHHUA W XHUMHYCCKUC CBOMCTBA OCHOBHBIX KJIACCOB OpraHu4Y€CKux
COCIMHCHUM;

— OCHOBHBIE€ MEXaHU3MbI MPOTEKAHUSI OPTAaHUYECKUX PEaKInii;
Ymemn:

— I[PUMCHATb TCOPCTUYCCKUEC 3HAHUA I CHUHTC3a OPraHUYCCKHUX COC)II/IHCHI/Iﬁ
Pa3JIMYHbIX KJIACCOB;

— aHAJIM3UPOBATH U MPEACKA3bIBATh PEAKIIMOHHBIC CBOWCTBA OPraHUYECKUX COCAMHECHUN;
— COCTaBJISITh CXEMbI CHHTE3a OPraHMYECKUX COCTUHEHHIA, 3aJAaHHOTO CTPOCHHS,
Braoems:

— OCHOBAMU HOMCHKIJIATYPhbI U KJ'IaCCI/I(l)I/IKaHI/II/I OpraHU4YC€CKUX COC)II/IHCHI/Iﬁ;
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— OCHOBHBIMHU T€OPETUYECKUMH MIPEJICTABICHUSIMU B OPraHUYECKON XUMHUU;
— HaBbIKaMU 0OOCHOBAHUS PALlMOHATIBHBIX CIIOCOOOB MOJYYEHHsI OPraHMUECKUX BEILECTB.

3. KpaTkoe copep:xanue JUCHUIIMHBI

Pazoen 1. Teopemuueckue ocroebl opeanuieckoti Xumuu.

1.1. [Ipupoia KOBAJIEHTHOM CBS3H.

[Ipupona xoBaneHTHOU cBsi3U. Popmyibl JIbtonca. @opmaibHbli 3aps. ATOMHbIE OpOUTAIN
(AO). Tunsl nepexkpbiBaHusl opOutanei. I[IpuHIMI MakcUMalbHOrO IepeKpbiBaHus. Teopus
ruOpunuzanun AO. Teopust OTTaIKUBaHUS 3JIEKTPOHHBIX Hap BajeHTHOW oOonouku (ODIIBO) u
dbopma Mosiekya. ATOMHO-OpOUTaNIbHBIE MOIETH. [10IsIpHOCTh KOBaJCHTHOU CBA3U. MHIyKTHUBHBII
spdext 3amectureneid. JlenokanumzoBaHHas KOBAJEHTHAs CBsI3b, YCJIOBHS JIJIOKAIHU3ALIHH.
Conpsbxkenue, Buibl conpspkeHus. Ilonarue o kpocc-conpspkeHur. CrnocoObl  H300paKeHHs
JIeTI0OKaJIN30BAHHOM KOBaJIeHTHOM cBsi3u. Teopus pezoHaHca. CBepXCONpsKEHHE.

1.2. Teopust MOJEKYISIPHBIX OpOUTATIEH.

Teopust monekynsipHbix opoutaneit (MO). OcHoBHble nojnosxxenus: reopun MO JIKAO; nt-
[Mpubmuxenune. Meton MOX. Pacuer stmiieHa. AHanu3 pe3yjibTaToB pacuera dSTujieHa, 1,3-
Oyraguena, akposienHa. COOCTBEHHbIE SHEPruM M COOCTBeHHbIE Ko3(¢unueHtsl. ['paHndnbie
opburamu: B3MO u HCMO. DnekrpoHHbIE MJIOTHOCTH, 3apsiAbl Ha aromax. MoJekyispHast
ayarpaMMa. JHepreTuueckas auarpamma u rpagudeckoe nzoopaxenrne MO. DKkcniepuMeHTalbHbIE
MeTO/Ibl KBAaHTOBOM XuMuu. [loTeHIumanbl MOHM3ALUMU U 3JIEKTPOHHOE CPOJICTBO OPraHUYECKHX
MouiekyJl. DoTonoHU3aI s MEeTaHa.

1.3. [lonsTHE 0 MEXaHU3ME OPraHMYECKON peakLuy.

Knaccuduxanus opraHuueckux peakuuii: o TUIy NPEBPALEHUs, 110 TUILY pa3pbiBa CBs3EH,
no xapakrtepy axktuBauuu. Kiaccuduxamus pearentoB. [loHsTHEe O MeXxaHM3ME XHUMHYECKOM
peakuuu. OHepreruyeckas auarpamma. OHeprus axkTtuBauuu. IlepexonHoe cocrostHMe U
UHTepMeauaT. AKTUBUPOBAaHHBIA KoMIUIeKC. CKOpOCThIMMUTHpYIOLIAs cragus. Panee n nosnHee
nepexoansle coctosHud. [loctynar Xommonna. Kuneruka peakuuu. TepMoauHaMuKa peakLuu.

1.4. KucnoTsl 1 OCHOBaHUS B OPraHUYECKON XUMUHU.

Kucnorel u ocHoBaHusi B opraHuueckod xumuu. Teopuss bpéncrena. KosmuecTBeHHas
olleHKa KuCJIOTHOCTU M ocHOBHOCTH. OH-, CH- u NH-Kucnotsl. OnexkrpoHHble 3(QQeKTsl,
BIIMSIOIIME HA KUCIOTHOCTh U OCHOBHOCTb OPraHUYECKUX COETMHEHUH.

OO0o01IeHHass KOHIENIUs KUCIOT U ocHoBaHUM Jlbtomca. KUCIOTHO-OCHOBHBIE peakuuu
JIpronca. IIpoMexyrodyHble COECIMHEHUsS W YaCTULbl OPraHUYECKUX pPEaKUui: JOHOPHO-
aKIeNTOPHbIE KOMIIEKChI, HOHHBIE ITapbl, KAPOOKATUOHBI, KAPOAHUOHBI, HOH-PAUKAJIBI.

KonuuectBeHHOe omnucaHue 3JIEKTPOHHBIX 3(dekToB 3amectuteneil. Ilonatue o o,p-
aHanu3e. PeakuuonHast cepus. o-KoHcranTel, ux Buibl. YpaBHeHus ['ammera um Tadta. Yuér
CTepUu4ecKoro (axkropa.

1.5. Crepeousomepusl.

Tunsl crepeon3oMepoB: KOHPOpPMEpBI, T'€OMETPUUYECKHE H30MEpbl, SHAHTHOMEDBI.
Ontuueckass u3zoMmepus. XUpPaJbHOCTh. XHpallbHas MoJIeKyJa. ACHUMMETPUYECKUH LEHTP.
OnTuueckass AaKTMBHOCTb. OHAHTHOMEpHI, aHTUNOAbI. Pamemuueckas cmecb. CrnocoOsl
IIPOCTPAHCTBEHHOIO H300pa)K€HMUsI ONTHUYECKUX H30MepoB. OTHocuTenbHas M a0COJIIOTHAs
koH¢purypauuu. Ilpoexnun @umepa. D,L-Homenknatypa. R,S-Homenxiarypa. Ilonstue o0
ONTUYECKONW AaKTUBHOCTH COEIUHEHUM C JBYMsI aCUMMETPUYECKMMH LEHTpaMu. JuacrepeoMepsl,
Me30-, 3pumpo- U mpeo-(HopMsl.

Pasoen 2. Ankamnwl, yuknoankanul, aiKkeHwvl, AIKUHbL U NOJTUEHDL.

2.1. Ankassl.

I'omonornyeckuii pan. N3omepust. Howmenknatypa. Crioco0bl HOJIy4EHUS.
[IpocTpancTBeHHOE W 2JeKTpoHHOE cTpoeHue. Kondopmaimu, crnocoObl  HU300pakeHwus,
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CpaBHUTEJIbHAsT YCTOWYMBOCTh. Pu3nueckre cBoicTBa. [loTeHIMabl HOHU3ALMKU U 3JEKTPOHHOE
CpPOACTBO, 00mas  XapakTepUCTHKAa  pPEaKUMOHHOM  cnocoOHocTu.  Peakuuu — ajkaHOB.
I'amorennpoBanne MeraHa. MexaHusM peakiuu. TemIoTsl OTACIBHBIX CTaAUd M CYMMAapHBIH
TernoBoil 3¢ ¢exr. KuHeTnka rajoreHupoBaHUsl METaHa. JHEpPreTudeckas guarpamMma peaxiuu.
Oneprus axktuBauuu. IlepexomHoe cocrostHue. Peakuuu rajoreHHMpoBaHMsS I'OMOJIOTOB MeETaHa:
OpUEHTAalLUs, PEaKIMOHHAs CIIOCOOHOCTb, PErHOCENIEKTUBHOCTh. PsAJ yCTOMUMBOCTH aJIKMIIBHBIX
paaukanoB. Jlpyrue pagukanbHble (LIETIHBIE U HEIeMHbIE) peakiuu ankaHoB. Peakius Konoasona,
Mexanu3M peakuuu. CynbdoxinopupoBanne no Punmy, mexanusm peaxiuu. [loHarne 06 MOHHBIX
peakuusax ankaHoB. IoH MeTOHUSI.

2.2. lluknoankaHsl.

I'omonornyeckuii pan. N3omepust. Howmenknatypa. Crnioco0bl HOJIy4EHUSI.
IIpocTpancTBeHHOEe U 3nekTpoHHOE cTpoeHue. Kondopmanuu. Tumbl HanpsokeHUE B IUKIax
(yrioBoe, TOpPCHOHHOE, TpaHCaHHYAsipHOE). OTHOCUTENbHAS YCTOWYMBOCTh IMKIIOAIKAHOB.
®duznueckue cBoiicTa. [loTeHIManbl MOHM3AKUU U AIEKTPOHHOE CPOACTBO, OOIIas XapaKTEepPUCTUKA
peakuroHHO# criocoOHocTH. KoHbopManuu nUKIorekcaHa. DKBaTOpUalibHbIE M aKCHAJIbHBIE CBSI3H.
[IpocTpancTBeHHass  M30MepUsl  3aMELIEHHBIX  LMKIOTEKCaHOB.  Peaknuum  IUKIOAIKaHOB.
OCoOeHHOCTH peakuMii MallblX HUKJIOB. BakHelye npeacTaBUTeN!: [UKIONPONaH, [IMKJIONEHTaH,
LUKJIOTEKCaH, JIEKAJIMHBI, CTEPOUIbI, aJaMaHTaH.

2.3. AJIKEeHBI.

I'omonornyeckuii pan. N3omepust. Howmenknatypa. Crnioco0bl HOJIy4EHUS.
[IpocTpaHcTBEHHOE CTpPOEHHE M MPOCTPAHCTBEHHAS] M30MEpUS AIKEHOB. DJIEKTPOHHOE CTPOEHHUE.
®duznueckue cBoiicTBa. [loTeHIIMaNbl MOHU3ALUU U AIEKTPOHHOE CPOACTBO, O0IIas XapaKTepUCTUKA
PEaKIMOHHOMN CIOCOOHOCTH.

Peakuun ankeHoB. Peakuuu »nekTpo(uiabHOIO NMPUCOEAMHEHUS AJIKEHOB: IPHUCOEIUHEHUE
raJJoreéHOBOJIOPOJIOB, BOJbI, I'AJIOTEHOB; MEXaHWU3Mbl peakiuil. Peakuus oxcMMepKypUpOBaHUs-
JIEMEPKYpPUPOBAaHUsS, MEXaHU3M peakuuu. ['uapoOopupoBaHHE aJKEHOB, MEXaHU3M pPEaKIIMH.
Bnusinne crpoenus ankuiaOopaHa Ha PErMOXMMMIO peakiuu. TpaHcdopmanuu ankuiboOpaHOB B
COEMHEHHUsI APYrUxX KiaccoB. OCOOEHHOCTH MOIYUYEHHUs CIIUPTOB Y€PEe3 KUCIOTHO-KAaTAIU3UPyeMOe
IIPUCOEAUHEHUE BOJbl, OKCUMEPKYpPUpPOBaHHE-IEMEPKYpPUPOBaHHE U THIPOOOPUpPOBAHHE C
MOCJIEAYIOIIUM OKUCIEHHEM. PerroceneKTMBHOCTh peakUuid 31eKTPOPUIBHOIO MNPUCOETUHEHHUSL.
[IpaBuso MapkoBHHMKOBA U €r0 TEOPETUUYECKOE OOBSICHEHHUE.

CBoOomHOpaUKaIbHOE MPUCOEAMHEHHE OpomMoBojopoaa (mepekucHbld 3Pdext Kapama),
MEXaHU3M peakuuu. Peakuuu paavkaabHOTO 3aMelleHUs] aJKEHOB, NMPOTEKAIOLIUE C COXPAHEHUEM
JBOMHOM CBSI3U: aJUIMJIBHOE TajloOr€HHpOBaHME (XJopupoBaHue 1Mo JIbBOBY, rajJoreHHUpoBaHHUE IO
Bomto-Iurnepy), mexanusmbsl peakiuii. O30HOJIU3 AJIKEHOB C IMOCJEAYIOIIMM BOCCTAaHOBJICHHEM,
3aBHUCUMOCTb CTPOEHMS MPOAYKTOB O30HOJIM3Aa OT YCJIOBHUH BOCCTAHOBJIEHMS. ODNOKCHIAMPOBAHUE
ankeHoB (peakuus [Ipunexaesa). Cun-TUruaIpOKCHIMPOBAHUE ATKEHOB: peakuus Barnepa, peakius
Kpure, meton Maiinca, peakius ByaBopaa); MexaHU3Mbl peakiuil. AHmu-IUruaIpoOKCUINPOBaHHUE
anikeHoB (peakuus [IpeBo), mexaHnusm peakiuu. TpaHchopmals aJKeHOB B aJIbJETUAbl, KETOHBI U
KapOoHOBbIE KUCIOT. OKHUCIIEHHE aJIKEHOB B MIPUCYTCTBUU coJiei namiaaus (Bakep-npouecc).

I'uapodopmunupoBanue AJIKEHOB, HOJIydeHHE CIIMPTOB U aJbJIerUJIOB.
KommuiekcooOpa3oBanue oneUHOB € MEpPEeXOJHbIMH MeTaulaMU. ['OMOr€HHOE U I'€TepOreHHOe
runpupoBanue. KapOenel u kapOeHounbl. CTpOEHHE CHHIVIETHBIX M TPUIUIETHBIX KapOEHOB.
Mertoapl reHepanuu kapOoeHoB. Peakuuu ankeHOB ¢ kapOe€HaMM M HUX aHalIOraMH, CTEPEOXUMUS
npouecca. Peaknus Cummonca-Cmuta. [lonmmmepusanust ankeHOB (MOHHAas, paauKalbHasd,
KoopAauHauuoHHasA). CrepeoperyispHble IoJuMepbl. BaxHelnue npeAcTaBUTENN: STHUIIEH,
IIPONMIIEH, OYTEHbI, IMKJIOTE€KCEH.

2.4. AKUHBI.
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I'omonornyeckuii pan. N3omepust. Howmenknarypa. Crioco0bl HOJIy4EHUS.
[IpocTpaHcTBEHHOE M 3JIEKTPOHHOE cTpoeHue. Puznueckue cBoiicTBa. [loTeHMansl MOHU3AIMU U
3JIEKTPOHHOE CPOJICTBO, O0INAas XapaKTEpUCTUKA PEaKIUMOHHOM crocoOHocTH. Peakiuum ankuHOB.
CH-KucinoTHOCTh TEpMUHAIBHBIX aJKUHOB, IIOJIyY€HHUE HATPUEBBIX, JMTHEBBIX, MAarHUEBBIX,
MEIHBIX U CepeOpsIHbIX NMPOU3BOJHBIX AJIKMHOB. ALIETUJICHH]bl, CTPOEHUE U CBoicTBa. Peakuun
ANMEKTPOPUIBHOTO  MPHUCOCAUHEHUS, MX MEXaHu3Mbl M  crepeoxumusa. HykieoduiabHoe
IPUCOEAMHEHNE K aJKUHAM, MeXaHu3M peakuuu. OkucieHue aiakuHOB. CTepeocereKTUBHOE
BOCCTAHOBJICHHE AJIKUHOB: F€TEPOT€HHOE TUAPUPOBAHUE AJIKMHOB M BOCCTAHOBIJICHHE LIEJIOYHBIMU
MeTaJJIaMH B JKUJKOM amMMuake. Mwurpauus TpOWHOW CBS3W B TEPMHUHAIBHOE IIOJIOKEHHUE.
Onuromepuszanus. Baxxueie npeacTaBuTeNN: alleTUICH.

2.5. AnkaziveHbl ¥ TIOJIMEHBI.

I'omonoruveckuit psa. Knaccudpukanus. M3zomepus. Homenknarypa. CriocoObl oJTydeHUsI.
Annensl. [loHsiTHE O cTpoe€HUM U CBOMCTBaX. AJIKaJUEHbl C CONPSDKEHHBIMU JBOMHBIMH CBS3SIMHU.
[IpocTpancTBEeHHOE U DJIEKTPOHHOE CTpoeHue Oyra-1,3-aueHa. XapakTepucThka CBS3CHl.
Conpsioxenne. OueHku sHepruu conpspkeHus. Ousnyeckue cBoiicTBa. I[loTeHIManbl HOHU3AIMU U
3JIEKTPOHHOE CPOJICTBO, O0I1as XapaKTEPUCTUKA PEAKIIMOHHON CIIOCOOHOCTH.

Peakuun anka-1,3-muenoB. OcoOeHHocTH peakuui npucoequHenus: 1,2- u  1,4-
(compsbkeHHOE) TpHcoeauHeHue. MexaHuaMbl peakiui. [loHsTHE O KHHETHYECKOM H
TEPMOJMHAMUYECKOM KOHTPOJIE pPEaKUUil dIeKTPOPUIBHOTO MPHUCOSAWHEHHUS K aJKeHaM.
[IpumeHeHne B MpOMBILUIEHHOM cuHTe3e. [IoHsATHE O HaTypalbHOM M CHHTETHYECKOM KaydyKax.
Baxwneimne npexacraButenu: Oyrta-1,3-1ueH, LUKIONEHTAJAWEH, LUKIOAIKAIUEHbI, TEpPIEHBI,
MI0JINEHBI, KAPOTHUH.

[lonsTe O NEPULUKIMYECKUX PEAKLUUAX, HUX OCOOEHHOCTH M  Kiaccudukauus.
Huknonpucoenunenue. lluknonumepusanus ankeHoB. Peakuun [uibca-Anbaepa. Konuenuus
rpaHuyHbIX opOutaneil. OObsicHeHHe OcOoOEHHOCTEW mpoTekaHus peakuuu Junbca-Anbaepa ¢
MO3UIMY KOHLENIUU TpaHUuYHBIX opoOutaneil. Mcnonwp3oBanue peakuuu Junbca-Anbaepa s
CHUHTE3a OWLMKIMYECKMX U MOJUIMKIMYECKUX COEAMHEHUH, oudo-npasuino. [lonstue o
rerepopeakiuu Junbca-Anbaepa (xeaeTpornssle npouecchbl). Opmo-XUHOIUMETaHbl KaK PeareHThl B
peakuusax Junabca-Anbaepa: crocoObl MX T€HEpalUd U NPUMEHEHHE B OPraHM4eCKOM CHHTE3E.
Onexktpouuknuueckue peakiuu. IlpaBuno Bynsopna-Xoddmana. 3aBUCHUMOCTb CTEPEOXUMHHU
IIPOIYKTOB 3JIEKTPOLUKIM3ALMK OT YCIOBUM ocyiiecTBiaeHus mpouecca. [lonstue o peakuusx 1,3-
JUIIOJISIPHOTO LUKJIOIPUCOETUHEHMS: TpUMEPHI 1,3-IUnonsipopuiioB, peruoXUMHUs U CTEPEOXUMUS
nporecca.

Pazoen 3. Apomamuueckue coeounernus.

3.1. ApoMaTU4YHOCT®.

Oco6eHHOCTH (PU3MUYECKUX U XMMHUUYECKUX CBOMCTB OeH30a. CoBpeMeHHbIE MTPpe/ICTaBICHUs
0 CTpoeHUH OeH30J1a. ApOMaTUYECKU XapakTep OeH30ia. DHeprus conpsbkeHus. Pacuer Monexybl
O0eHzona mno Meronxy MOX: nuarpamma 3HEpreTMdeckux ypoBHed, sHepruu MO. Dneprus
JIeNTOKaNIM3alliuK TT- SJIEKTPOHOB (dHeprus pe3oHanca). ['paduueckue nzodpaxenus t-MO. B3MO u
HCMO 6en3omna.

Kpurepun apomarmunoctu. IlpaBuno Xrokkens. I'paduueckuil MeTox MOCTpPOESHUS
MarpaMMbl  SHEPreTHYEeCKUX YpOBHEH apomaThyeckux coenuHeHuit (merony  ®pocra).
HebOenzougnbsle  apomMaTHUeCKWE  COEIUHEHMs,  HEHUTpaJbHble  MOJIEKYJIbl U HOHBL
AHTHApOMaTUYHOCTh U HEAPOMATHYHOCTb. [IoHATHE 0 TOMOAPOMATHYHOCTH.

3.2. CoenunHenusi OEH30JBHOTO Psa.

N3omepusa. Homenknatypa. CrocoObl mnoistyyeHus. IIpocTpaHCTBEHHOE U 3JIEKTPOHHOE
crpoenue. Pusnueckue cpoiicTBa. IloTeHIManbl MOHM3ALMU U 3JIEKTPOHHOE CPOJACTBO, OOIIast
XapaKTepUCTUKA PEaKLIHOHHON CI0COOHOCTH.
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Peakuuu snextpoduibHoro 3amenienus. Peakiyy 0eH3oma: HUTPOBAHUE, FAJIOT€HUPOBAHUE,
cynbpupoBaHue, AIKWIMpoBaHuEe U aumnupoBaHue no dpuupento-Kpadprcy. YcnoBus peakuuid.
Craguu oOpa3oBaHUsI U CTPOEHUE DJEKTPOPMIBHBIX areHTOB. MSTKHEe M KECTKUE AJIEKTPOQUIIBI.
Mexanusm peakiun  Sg2(Ar). 7w-Kommekcel. CTpoeHHME G-KOMIUIEKCOB. JHepreTuyeckas
auarpamMma  peakund. CKOpPOCTBIMMHTHpYOMmas craaus. KuHeTuueckuil M30TOHHBIN 3((eEKT.
[lonsiTe O KHUHETUYECKOM U TEPMOJMHAMUYECKOM KOHTpOJIE peakiuil OMMOJIEeKYIsIporo
AMEKTO(UIBHOTO 3aMEIICHHS B apOMaTUYEKOM psily Ha MPUMEPE Peakluu Cyab(pHUpPOBAHHUS.

Bnusaue 3amectuteneld B OEH30JbHOM KOJIBLIE Ha HAIpPaBJIEHHE U CKOPOCTb pPEaKLUH
ANEKTPOPUIBLHOTO 3aMEIlEeHHs: aKTHUBHPYIOIINE U JE3aKTHBHPYIOIINUE Opmo-/napa-opueHTaHTHl |,
Jie3aKTUBUpYIOIIME Mema-opueHTaHThl. IloHsitue 00 wunco-3aMenieHUH, UnCo-OPUEHTAHTHI.
OpueHnTHpyolee AecTBUE 3aMeCTUTeNel KaK OTPaXXEHHE 3JIEKTPOHHOIO CTPOEHMS G-KOMILIEKCA.
daxTopbl mapuualbHBIX cKopocTed. [lpyrue (axkTopsl, BIMSIOLIME HA COOTHOIIEHHE H30MEpOB.
CornacoBaHHasi M HECOTJIacOBaHHAsl OPUEHTAIUs IBYX U OoJiee 3aMecTUTENeH.

Karamutuueckoe ruapupoBanue apeHoB. BoccranosiieHue apeHoB 1o bépuy, mexaHu3Mm
peakiyy; 3aBUCUMOCTb CTPOEHHUS IPOJAYKTAa BOCCTAHOBJIEHHMS OT 3aMECTUTENss B OEH30JbHOM
KoJble. OkucieHue ankumiOeH30510B. Bakuelme npenacraButenu: OEH30J, TOJYOJ, KCHIIOJIBI,
KyMOJI, CTUPOJL.

OObscHEHHE peaKIil OMMOJIEKYIISIPHOTO AIIEKTPO(QUIBLHOTO 3aMEIIeHUs B apOMAaTUYECKOM
psany ¢ nosuuuu Teopur MO. KoHuenuusi rpaHuuHbIX opOuTaneil. Peakiimy KUCIOT U OCHOBaHUM,
JIOHOPOB U akuentopos ¢ nosuuuu teopun MO. Ilonatue o 3apsa0BOM U OpOUTATIBHOM KOHTpOJIE
OpPraHMYECKHX peakImuid Ha [puMepe peakuuid  OMMOJIEKYISIpHOTO  DJIEKTPO(UIBLHOTO
apomaTtuueckoro 3ameuieHus. IIpaBuna opueHTanum B peakuusx SgAr B TepMHHAaX KOHLEHIMU
I'PaHUYHBIX OpOUTATIEH.

Pasoen 4. I'anozenonpoussoonvle u memanioopeanuyeckue coeoOuHeHusl.

4.1. 'aoreHonpou3BOHbIE

Knaccudukamnus. Homenkmnarypa.

Ankui- u ammiranorenuasl. M3omepus. Homenknatypa. CriocoObl momydeHusl.
[IpocTpaHcTBEHHOE U 3NEKTPOHHOE cTpoeHue. duznyueckue cBorcTna. [loTeHuManbs HOHU3aUUK U
3JIEKTPOHHOE CPOJICTBO, O0I1as XapaKTEPUCTUKA PEAKLIMOHHON CIIOCOOHOCTH.

Peakuun HykiaeopuapbHOro 3aMelIeHMs y HACBIIEHHOIO aroMa W AJIMMUHUPOBAHMS.
[TonsiTve HyKIE€O0(PUIBHOCTH U OCHOBHOCTH peareHTOB. AMOUICHTHbIE HYKJIEO(PUIbHBIE PEareHThI.

bumonexynsapHblii MexaHu3M HykJIeopuiIbHOro 3amermieHust (Sn2). BausiHue OTaenbHBIX
(akTOpOB Ha PEAKIIMOHHYIO CIIOCOOHOCTH IaJlOr€HOIPOU3BOIHBIX: CTPOEHUE CyOCTparta, Xapakrep
YXOJMIEeH TIpyIIbl, Cuila HyKIeOo(UIBbHOro peareHra, mnpupoaa pactBopurens. Crepeoxumus
peakuuii Sn2.

MoOHOMOJIEKYISPHBIT MeXaHU3M HyKJIeo(pUIbHOro 3amelleHus. BiusHue oTAeIbHBIX
(akTOpOB HAa PEAKLMOHHYIO CIIOCOOHOCTH TaJOr€HONPOM3BOAHBIX: CTPOCHUE CyOCTparta, MpUpoa
HYKJICOHILHOTO areHTa U pacTBOpUTENs. AlMI0pHIbHbIN Katanu3. CTepeoxumus peakuuid Sn1.

BnusHue pacTBOpuTensT Ha HampaBlIeHHE M CKOPOCTh pPEAaKUUi HYKICO(PUIHLHOTO
3aMelIeHMUSL.

Peakuuu snumunupoBanus. P-OnumunupoBanue. Mexanusmel E1 n E2. bumonekynspHbiit
Mexanu3M otuieruienus (E2). Bnusaue otnensHbIX (akTopoB (CTpyKTypa cyoOcTpaTta, mpUpoa
peareHTa M pacTBOpHUTENs, TeMIleparypa) Ha PEaKUUOHHYI0 CIOCOOHOCTb TajOr€HaJIKaHOB.
Crepeoxumus peakiuii E2. HanpaBnenue peakuuii oTmierieHus: mpasuia 3aiineBa u ['ogmana.
@axkTopbl, BIMAIOIIME HAa HANPaBICHUE pPEAKUUN OTUICIUICHUs: YCTOMYMBOCTb ajJKEHa W
crepuueckue 3¢ ¢extrl. [lonstue o HenykneounbHbix ocHoBanusax (AbY, ABH, ryanununsr).
Konkypennus peakuuit Sx1 u E1, Sn2 u E2.
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Bunuiranorenuapl.  CriocoObl  monydeHusi. OCOOEHHOCTH  CBS3M  YIJIEPOJI-TaJIOTEH.
PeakumoHHass CHOCOOHOCTP B peakUUsAX HYKICO(QUIBHOIO 3aMEIEHUs, SIMMHHUPOBAHUS,
ANEKTPOUIBEHOTO TPUCOSAUHEHUS.

ApomaTrueckue rajoreHonpou3BoaHble. OCOOEHHOCTH CBSI3U YIJIEPOJI-TaOreH U peakluu
3aMelleHMs] TajoreHa. MexaHM3M 3aMeIleHUsl TajJoreHa B AaKTUBHPOBAHHBIX TaJlOr€HApeHax
(SN2(Ar) wim MexaHu3M NpPUCOEIUHEHMs-OTLIeIuIeHus). llpakTudyeckoe NpUMEHEHHE peakIuii
Sn2(Ar): pearent Cenrepa (2,4-muHuTpo®TOpOEH301) B ONpeesieHnd N-KOHIIEBOW aMUHOKCUIIOTHI
B mnentugax. HeakTuBHpOBaHHbBIE TaJOrE€HONPOU3BOJHBIE APOMATUYECKUX  YIJIEBOJOPOJIOB;
apUHOBBIM ~ MEXaHW3M  3aMEIleHHs TrajoreHa (MeXaHU3M  OTIIEIUICHUS-IPUCOEIUHEHHUS).
DJEeKTpOHHOE CTPOEHME U CIIOCOOBI TIeHepaluMu apuHOB. BakHeilmine npencraBUTENH:
METWIEHXJIOpUA, XJI0podopM, IUXJIOP3TaH, (PEOHBl, I'EKCAXJIOPLMKIOI€KCaH, BUHMIXJIOPHJ,
teson,  xjopOenzon,  xyopompen, JAT. Dkxonorumdyeckue  mpoOseMbl  MPUMEHEHUS
rajJOreHONPOU3BOIHBIX.

4.2. MeTannopraHu4ecKue COeTMHEHUS.

Tunel cBsi3ed B 2JEMEHTOPraHUYECKUX COCAUHEHUSAX. XAPAKTEPUCTUKA CBS3EH YIIIepoa-
3JIEMEHT B 3aBUCUMOCTH OT IIOJIOKEHUs »ieMeHTa B llepuonuueckoil cucreme 3IE€MEHTOB.
Meramiopranuueckue  coenuHeHus.  Homenknmarypa.  CnocoObl  MOJIydeHMs]  JUTHI- U
MarHMMopraHvuueckux coenuHeHui. Peaknus ['punbsipa, mexanusm. CTpoeHHE PpEaKTUBOB
I'puHbsipa B KpPUCTAINIMYECKOM COCTOSIHUM U B pacTtBope, paBHoBecue lllnenka. Mx peakuuu c
COCMHEHUSIMU, COJEP)KALIMMM AaKTUBHBIM aTOM BOJOpOJA: KHUCIOTaMH, CHOMPTaMH, aMHHAMHU.
Peakuun ¢ kapOOHWIBHBIMU COEIUHEHMSIMHU (IUOKCHJIOM YIJIEpOJa, ajbAErUAaMU, KETOHAMH).
Bsaumopeiictue ¢ Hutpwiamu. Peakuus I'puHbspa ¢ rajnoreHugamMu pas3jIMuHbIX 3JIEMEHTOB Kak
METOJI TIOJIYYEHUS] 3JIEMEHTOPTaHMYECKUX COeIuHEHUW. [IpuMeHeHue JIUTHHOpPraHuYeCcKUX
COEIMHEHUH B OpraHUYECKOM CHUHTE3E.

Komnekcsl nepexonHpix MeramioB. OOmias XapakTepUCTUKAa MEPEeXOAHbIX METAJUIOB U
muranfoB. Crpoenue. Tumbel mnpeBpalieHHUs KOMIUIEKCOB IepexoAHbIX MeramuioB. [lonsTtne o
katanutuyeckoM 1ukie. Peaknuu Cy3yku, Xeka, Kymanpl, Conoramupsl u bymBanega-Xaprsura.
Mertare3zuc onepuHoB. VX ponp B KaTaln3e NPOMBIIUIEHHO Ba)KHBIX OPraHUYECKUX PEAKLHUH U
aCUMMETPHUYECKOM CHHTE3E.

Pazoen 5. Cnupmuwi, ghenonst, npocmoie 2¢pupwvl u oxcuparul. Opeanuueckue coeOUuHeHUs cepbi.

5.1. CnupTsl.

Opnoaromuble cruptel. Krnaccudukaums u  HomeHknatypa. (CnocoObl  MOJIydeHHSL.
[IpocTpaHCTBEHHOE U 3JIEKTPOHHOE CTpOeHHE. BonopoiHble CBs3M B CHOUpPTaxX, BIMSHUE Ha
¢usnyeckue cBoiicrBa. lloTeHuManbl HMOHM3ALMM U DJIEKTPOHHOE CPOJICTBO; oOIIas
XapaKkTepUCTUKA PpPEaKUMOHHOM cmocoOHocTH. XuMmudeckue cBoiictBa. OH-KucnorHocts:
o0Opa3oBaHME AIKOKCHUJIOB, UX CTpOEHHE U cBoMcTBA. OCHOBHOCTh U HYKJICO(PUIBHOCTH CIIUPTOB U
AJTKOKCHJ-MOHOB: PEaKLUH ANKWJIMPOBAHHUS M alMIMpoBaHUs. Peakims sTepupukanuu, MeXaHH3M
peakuuu. Ilomydenune 3¢pUpoB HEOPraHWYECKUX KHUCIOT. Peaknuu HyKIeo(pMIBHOTO 3aMelIeHHS
CUpTOB: ocoOeHHOCTH peakuid Snl u  Sn2, peakunoHHas CHOCOOHOCTh, CTEPEOXUMHUS,
neperpynnupoBku  Barnepa-MeepBeliHa M MOHATHE O HEKJIACCHYECKUX  KapOOKATHOHAX.
[IceBomoranoreHupl: 00pa30BaHUE ME3UIIATOB, TO3WIATOB U TPU(IATOB U3 CHIUPTOB, NX CTPOCHHE
UCIOJb30BAHUE B OPraHM4ecKoM cuHTe3e. Peakuuu snuMuHupoBaHus. KucioTHo-kaTanuszupyemast
JeruapaTalus:  MEXKMOJEKYIspHas  JeruapaTanus, BHYTPUMOJEKYJSIpHas  JerujapaTanus;
MEXaHHM3Mbl, pEaKIMOHHAas CIOCOOHOCTh, HampaBieHue otuemienus. I[IpaBuno 3aiinesa.
Karanutnueckass permaparaums. Jlermapatanusi ¢ MCHOJb30BAaHMEM CHEIUAIbHBIX PEareHTOB:
neruaparanua no bépmkeccy (bypreccy) m mo UyraeBy. Peakuuu cnupToB C rajoreHUAaMu
¢dochopa u cepbl: MEXaHU3MBI U cTepeoxuMus. BzanmonelcTBre CIMPTOB C OKCUIAJOT€HUIAMHU
¢dochopa u cepsl. BiusHue pacTBOpUTENs Ha HampaBleHUE PEaKUUU CIUPTOB C XJIOPUCTHIM
THOHUJIOM, MeEXaHu3Mbl peakuuii. OKHCIEHHE COUPTOB. B3aumopeicTBue CHUPTOB C
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IepMaHraHaToM Kanus ¥ okcugom mapranua (IV). Okucienue cniupTtoB coequHeHussMu xpoma (V1)
— pearent JlxoHca, peareHt Kosnmn3za, pearent Cappera. OKHCIE€HHE C MCIOJIb30BaHUE
aKTUBUPOBAHHOIO JAUMeETUICYIbpokcuaa: okucienue no Ceépuy u no Kopu-Kumy. Oxucnenue
CIIUPTOB COEAMHEHUSIMU TUIIEPBAJICHTHOTO Hoja (okucinenue pearentom Jlecca-Mapruna). [lonstue
0 3aLUTHBIX IPYNNAX CHUPTOB — CHIIMJIOBBIE 3(UPHI CIMPTOB U TETParuIpoNHpaHUIbHAas 3allUTa:
crocoObl BBEJEHUS, YCTOWYMBOCTb B XOJE CHHTE3a M cHocoObl ynaneHus. [IpumeHenue B
IPOMBIIUIEHHOCTH. CIIUPTHI B OHOJIOTUH.

Msuoroaromusie cnupthl. [nukonu. ['munepun. CrnocoObl nonydeHus. @usndeckue u
XMMHMYECKHE CBOMCTBA. [IpakTHUecKkoe npuMeHeHue.

5.2. ®eHOoBbL.

Knaccudpukanmus u HomeHkinarypa. CnocoObl mnonydenus. ®dusnudeckue cBoiicTBa.
[IpocTpaHcTBeHHOE U 35IEKTPOHHOE cTpoeHHe. [loTeHmansl HOHU3AlUU U IEKTPOHHOE CPOJICTBO;
oOmras xapakTepUCTHKa PEaKIIMOHHOW crocoOHOCTH. XUMHUYECKHEe CBOMCTBa. Peakuuu rugpokcu-
rpynmnel. KucinotHocts. BnusHue 3amectureneil B KoJsiblle Ha KUCJIOTHOCTb. OOpa3oBaHue
(eHOKCH/IOB, WX CTPOEHHE U CBOIicTBA. Peakiny ankWiIMpOBAaHUS M AlMIMPOBAHUS (EHOJOB,
MEXaHM3M peakuuu. Peakuum apomMarudeckoro sjapa: Tallor€eHUpOBaHHE, HHUTPOBAaHUE,
cyib(pupoBaHuEe, HUTPO3UpOBaHHWE, peakuus [arrepmana, peakuus ['yOena-Xemra, peaxus
Bunscmaiiepa-Xaaka. Peakuus KonbbOe, ee MexaHM3M M BIMSHHE pa3iMuHbIX (AaKTOPOB Ha €€
pesynbTatr. Peakuus Pelimepa-Tumana. B3aumonelictBue ¢ popMalibaeruioM, MEXaHU3M PEAKIIMH.
I'mapupoBanue u oxucienue QenonaoB. CraOuinbHble (QEHOKCUIIBHBIE pajuKaibl. DeHONbHBIE
cTabWIN3aTophl MOJMMEPHBIX MaTepuanoB. IleperpynnupoBkM alawiIoOBBIX (IEeperpynnupoBKa
Knsiizena) u  cnoxHbix 3¢upoB (meperpynmupoBka @Ppuca) ¢eHonoB. I[lpumenenue B
IIPOMBILIEHHOM OPraHU4€CKOM CHUHTE3E.

5.3. IIpoctbie 3pupsl.

Knaccudukanus u HomeHknaTypa. CmocoObl monydeHus. Pusnyeckue CBOHCTBA.
[IpocTpancTBEeHHOE M DJEKTPOHHOE CTpoeHue. Xumudeckue cpoiictBa. OCHOBHOCTh. Peakiuu
KHUCJIOTHOTO pAacIIEeIUIEHUs: MEXaHU3Mbl W HallpaBlieHHe peakuuil pacuiensenus. OKucieHue
KHCJIOPOJOM Bo3ayxa. [IpuMeHeHne B opraHuyeckoM CHHTE3E.

Huxnuaeckue a¢upsl. Kpayn-agupsl. KomrnexkcooOpa3oBanue ¢ MOHaMU METAJLIOB.
[IpumeHeHre B aHATUTUUECKOW XUMUHU, OPraHUYECKOM CHUHTE3€ U TEXHOJIOTHUH.

5.4. OkcupaHsl.

Nzomepusi. Homenknatypa. CnocoObl  TOJTy4EHHS. dusnueckue CBOICTBA.
[IpocTpaHCTBEHHOE M 3JEKTPOHHOE CTPOEHHE STHIIEHOKCHAA. XMMHMUYECKHe cBoicTBa. Peakuuu c
PAacCKpBITHEM SHOKCHUAHOTO KOJbLA TMOJ JEWCTBHEM pa3IMYHBIX HYKICO(HIbHBIX pPEareHTOB.
MexaHu3Mbl peaklMii ¥ HalpaBJICHUE PACKPBITHS Koybla. KUCIOTHBIM M OCHOBHBIM KaTayu3
HYKJICO(UIIBHOT'O PACKPBITHSI OKCUPaHOBOIO 1MKJIA. [IpuMeHeHne B IPOMBIIIIEHHOM OpraHuYeCKOM
CHHTE3E.

5.5 Oprannyeckue COeIMHEHUS CEepHl.

Knaccuduxanusa n Homenknarypa. Tuosnst u THo3gupsl. Crioco6s! nosyueHus. Pusnyeckue
cBoiictBa. IlpocTpaHcTBeHHOE M 3NIEKTpOHHOE cTpoeHue. OOmas XapakTepUCTUKA peaKlUOHHOMN
cnocoOHocTH. XuMuyeckue coicTBa. KucimotHocTs M ocHOBHOCTh. HykineoduibHbll cBOMCTBA.
Peakuun oxucnenus. Cynbpokcuasl U cynbpoHsl. [IpumeHenne cynbpOKCHIOB B OPraHUYECKOM
cunreze. HykneoduibHble cBoiicTBa Cynb(QOKCHIOB, HMX aMOuaeHTHBIH xapaktep. CH-
Kucnornocrts. Peakuus Kopu-HaiikoBckoro.

Paszoen 6. Anvoecuowt u kemonwl. KapboHnogvle KUCIOMbL U UX PYHKYUOHATIbHbIE NPOU3BOOHDIE.

6.1. Anbierusipl 1 KETOHBI.

Knaccudukammss u  Homenknarypa. CrnocoObl mosiydenus. Dusmveckue CBOMCTBA.
[IpocTpaHcTBEHHOE U 3IEKTPOHHOE cTpoeHue. [loTeHIManbl HOHU3auU U 3JEKTPOHHOE CPOJICTBO;
oOmrasi XapaKTepUCTHKA PEAKIIMOHHOM crnocoObHocTH. XuMmudeckue cBoicTBa. (OCHOBHOCTD.
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Peakiun Hyki1€o(UIHLHOTO MPUCOSIUHEHHS: OOIIMH MEXaHW3M, OCHOBHBIM M KUCIOTHBIA KaTaius,
crepeoxumus. Peakiuu npucoenuHenus O-Hyki1eo(UIOB: BOJbI, OJHOATOMHBIX U MHOTOATOMHBIX
CIMPTOB, AIKOKCUIOB; MEXaHU3MbI peakuuil. [IoHsTHE O 3alUTHBIX IPyNIIaxX albJeruJI0B U KETOHOB:
OKCOJIaHBl, CIIOCOOBI HX CHHTE3a, YCTOMYMBOCTb B XOJE€ CHHTE3a U CIOCOObI YHAJICHUS.
[Ipucoenunenne S-HykiIeo(UIOB: TUAPOCYIb(UTA HATPUS M THUOJIOB; MEXaHU3Mbl peakiuid. 1,3-
JluTnanel ¥ WX HCHOJb30BAaHME B CHHTE3€ AaIbJETHIOB M KeToHOB. KoHuemnmms oOpaiieHus
MOJISIPHOCTU KapOoHWiIbHOU rpynimbl. [Ipucoemunenne C-HykineopuioB MAHUI-aHUOHA, aTKUHU/I-
HMOHOB, METAJUIOOPraHUYECKUX COEAMHEHUH, uimnoB (ocdopa (peakuuss Burrura); MexaHU3Mbl
peakuuii. [lonydyeHue aniauiaoBbIX U NpomapruiioBelX cnupToB. Peaknuu ¢ N-Hykineoduiamu:
aMMMaKa, TEPBUYHBIX W BTOPUYHBIX AMHUHOB, THAPOKCHJIAMUHA, TUJIPa3MHOB; MEXaHU3MBbI
peakumii. Peakuum c¢ ramoreHonykiaeoduiaamMu. OTHOCUTENbHAs pPEaKIMOHHAs CHOCOOHOCTh
aJIbJIETU/I0B U KETOHOB.

CH-KucnotHocTh M KeTo-eHOJIbHAsi Tayromepus. Enonusaumsa. Peakuuum c ydactuem o-
BOJIOPOJHBIX aTOMOB. Peakuuu o-rajJjoreHMpoBaHMs, M30TONMHOrO oOOMEHa M paleMU3aluy;
MEXaHW3Mbl PEAaKLUH, KUCIOTHBIM U OCHOBHBIN KaTAJIU3 ITUX peakluyil. EHOIAT-HOHBI, UX CTPOCHHE
u cnocoObl reHepupoBaHusi. JIBOMCTBEHHass pPEAKIMOHHAs CIIOCOOHOCTh  EHOJISIT-MOHOB.
AJNKUTMpOBaHWE W ALWJIMPOBAHUE  CHOJIAT-MOHOB, MEXAaHHU3Mbl PEAKIMHA.  AJIbJOJIBHOE
IIPUCOEIMHEHUE U KPOTOHOBAsI KOHJCHCALMS: MEXaHU3Mbl PEAKLMH, KUCIIBIM U OCHOBHBIN KaTalu3.
[lepexpecTHas ajb0JbHAsl KOHJCHCALUS, €€ 0COOEHHOCTH U HelocTaTku. HanpasieHHas anbaonHas
KOHJIEHCAIUs C MCHOJb30BaHUEM JIMTHEBBIX M KPEMHUEBBIX €HONATOB. IlepekpecTHas aibaonbHas
KOH/JICHCAIIMsI apOMaTHYECKUX allbJACTUI0B WK GopMalbAeruia ¢ amnpaTniecKuMy aabIeruiaMu U
ketoHamMu  (konaeHcaims — Kusiizena-lllmunra).  Peaknuss  IlepkunHa, ee  MexaHU3M.
AMUHOMETUIIMPOBAHUE AQJIbJIETHAOB M KETOHOB (peakuus MaHHUXa), ee MexXaHu3M. Peakuus
QIBJETUJIOB U  KETOHOB C  (-TAJIOT€HO3aMEIEHHbIMU  CIIOKHBIMM ~ 3¢upamMu  (peaxkuus
Pedopmarckoro).

Peakuuu okuciieHus: okucieHue peaktuBoM [xoHca, peaktuBoM TosieHca, COeqMHEHUIMU
mapranna (VII). Okucienue 0-METUICHOBBIX IPYII albJErMI0B U KETOHOB JUOKCHUJOM CeJEHa.
Peakuus baitepa-Buniurepa, ee MexaHusM, BIUSHUE CTPOCHHUsS CyOCTpaTa Ha pe3yJbTaT peaKiMH.
Peakuus Kannunmapo, ee mexanusm. llepekpectHas peakuuss Kannunuapo. BoccraHoBieHnue
aNbJCTHIOB M KETOHOB C TOMOIIBIO KOMIUIEKCHBIX ruapuigoB (NaBHs, LiBH4, LiAlH4),
OCOOEHHOCTH Ipollecca, KOHTPOJIb XEMOCEJIEKTHMBHOCTH BOCCTAHOBJIEHHS B IPUCYTCTBUU
Apyrux (yHKIHOHANBHBIX Tpynn. CTepeoXMMHUsi BOCCTAHOBJICHHUS KapOOHUIBHOHW TPYIIBI B
XUpaldbHBIX cyOcTparax: mpaBuiio Kpama. BoccranoBienune kapOOHMIIBHBIX COEIUHEHUH [0
ankaHoB (BoccTaHoBIeHUe o KinemmeHceny u no Kuxuepy-Bonasdy).

Peaknun apomaruyeckux aibJEruJOB M KETOHOB C YYacTHEM apoOMaTHUYEcKOro sijpa.
[IpumeHeHre B TPOMBIIIIIEHHOM OPraHU4eCKOM CHHTE3E.

6.2. KapOoHOBBIE KUCIOTHI U UX (PYHKIIMOHAJIbHBIE IPOU3BOIHBIE.

OnHOOCHOBHBIE KapOOHOBBIE KHCIOTHI. Kiaccudpukamuss u HoMmeHkinarypa. CrnocoOsbl
nostyyeHust. IIpocTpaHCTBEHHOE M 3JIEKTpPOHHOE CTpoeHue. BonopoaHbie cBsi3u B KapOOHOBBIX
kucinoTax. dusnueckue cBoicTBa. Xumuueckue cpoiictBa. OH-KucnoTHOCTh. 3aBUCUMOCTh MEXKTY
CTPOEHHEM U KHUCIOTHOCTBIO. Opmo-3pdext. OCHOBHOCTh KapOOHOBBIX KHCIOT. Peakuus
TepupUKaLM, €€ MeXaHu3M. BzaumojeiicTBue ¢ amMMHakoM, NEpPBUYHBIMU U BTOPUYHBIMU
aMMHaMM, MeXaHu3M peakinuil. [loHsATHE O KOHIEHCHpYIOLIUMX peareHTax Ha npumepe N,N'-
UM KIOTeKCUIIKApOOIMMMHKIa,  MeXaHu3M  mporecca.  OOpa3oBaHHME  TallOT€HAHTHAPHUIOB,
MeXaHu3Mbl peakuuid. Peakuum KapOOHOBBIX KHCIOT C YYacCTHEM O-YIJIEpOJHBIX aTOMOB: O-
rajorenupoBanue no [emmo-Donbrapay-3eIMHCKOMY, MeXaHU3M peakuuu. BoccraHoBieHue.
Peakuun  nexkapOOKCUIIMPOBAHUSA:  3JIEKTPOJIM3 cojied  KapOoHOBbIX kuciaoT 1o  KosbOe,
nexkapOokcunupoBanue 1o Jroma u no bopoanny- X yHCIMKKepy, MEXaHU3M PEAKLIUH.
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OyHKIMOHATIbHBIE IPOU3BOJIHbIE, KapOOHOBBIX KUCIIOT: raJIOreHaHTUAPU b
(auWirasoreHusbl),  aHrMAPUJBL,  CIHOXKHbIE  3QUpbL,  aMuabl, HUTpUWIbL.  OcobeHHOCTH
MPOCTPAHCTBEHHOTO M 3JIEKTPOHHOIO CTpoeHUsA. KUCIOTHBIH M OCHOBHBIM KaTaliu3 B XUMHH
(yHKLIIMOHAIbHBIX IPOU3BOAHBIX KAPOOHOBBIX KHCJIOT. [loHATHE O HYKI€0(QUIBbHOM KaTaause.

INanorenanrunpunel. CrnocoObl nostydeHus. B3aumopeiictBue ¢ BaxHelWmmmu N- u O-
HyKJeo¢uiaaMu (Boja, COUPTHI, aMMHaK, aMUHBI, THAPA3UH, METAIJIOOPIaHUYECKUE COeAUHEHUS
— w™erox [I'mamana Ui cuHTe3a KapOOHWIIBHBIX COEAMHEHHH), MEXaHHU3Mbl pPEaKLMi.
BoccranoBnenue 10 anpaerusioB no Po3eHMyHnay-3alilieBy M INpU MOMOLIM KOMIUIEKCHBIX
ruapuaoB. Bs3aumopeiictBue ¢ nauazomeTaHoMm (peakius ApHATa-OHcTepTa), MEXaHU3M
peakuuu.

Cnoxnsie 3¢upbl. CriocoObl mosrydeHus. ['uaponu3 cinoxHbIX 3(QUpOB B YCIOBHAX KHCIOTO U
OCHOBHOIO  KaTajli3a, MEXaHM3Mbl  IpoleccoB.  AMMOHOJHM3,  MEXaHU3M  pEaKIUU.
[Tepesrepudukanns, MEXaHU3M peakiuu. Peakuuu ¢ MeTaJI00pPraHWYeCKUMH COEAWHEHUSMHU,
BOCCTAHOBJIEHHE [0 CHUPTOB M anbaerujoB. CrnoxHosdupHas konaeHcanus KisiizeHa, ee
MmexaHusM. IlepexpectHas konaeHcauus KusiliseHa. BHyTpuMoOseKyispHas KOHJICHCALUs
CIOXHBIX 3(UpoB AMKApOOHOBBIX KHCIOT (KoHaeHcauus Jlukmana). KongeHcamusi cioKHBIX
3¢UpOB ¢ KapOOHWIBHBIMU COCTMHEHUSMH. AIIMIIOMHOBAsI KOHJIEH Call sl

AHruapuasl KapOooHOBBIX KuCIOT. CrnocoObl mosydeHus. Peakiyy aHTHAPHUIOB KHUCIOT.
KereH, nosmyuenue u cBoicTBa.

Hutpunsl. CriocoObl nonydenusi. Kucnplil ¥ 1meno4yHoidl Tuaposin3 HUTPUIIOB, MEXaHU3M
npoueccoB. BoccraHOBIEHHE KOMIUIEKCHBIMM THAPUAAMU METAJUIOB JI0 aMHUHOB M aJIbJETHIOB.
B3aumogelictBue ¢ Mariuii- U JIMTUMOPraHUYECKUMU COEIUHEHUAMH. KHCIOTHO-KaTaluzupyeMoe
B3aUMOJIEHCTBHE HUTPUIOB co coupramu (peakuust Ilunnepa). Peaknuss HUTpWIOB cC
HEHACBIIIEHHBIMU COeIMHEHUAMU (peakuus Putrepa).

Amunpl. CriocoObl nosydenust. ['naponns, MexaHu3M peakiuu. BocctaHoBeHHEe 10 aMUHOB.
Herunpatauus amuaos. [leperpynnupoBku ['odpmana u Kypiryca, MexaHu3MBbl peakIiii.

Bricime xupHbie KucioThl. CriocoObl mosydeHusi. Ou3nyecKkue U XMMHYECKHE CBOWCTBA.
OyHKIMOHAIbHBIE IMPOU3BOJHBIE BBICIINX MXUPHBIX KUCIOT. BbICHIME >XHMpHBIE KHCIOTHI B
ouonoruu. IIpocteie numuabl: xupbl U Macna. Bocku. Cnoxsble nunuasl. [IpocTarnmanaussl,
0COOEHHOCTH MOJIEKYJIIPHON CTPYKTYpBI.

MHOIrooCHOBHBIE ~ KapOOHOBbIE  KUCJIOTHI.  J[MKapOOHOBbIE  KUCIOTBI  >KMPHOIO U
apomaruueckoro psana. Homenknarypa. CrocoObl monydenus. DPuznueckue U XUMHUYECKUE
coifctBa. OH-Kucnotnocts. OOpa3zoBaHue (QyHKIMOHAJIBHBIX MPOU3BOJAHBIX. Peakuuu,
MPOTEKAMOIINE NMPU HarpeBaHuUW. l[ukimMueckue aHruapuAbL: MOJYy4eHHUE, cBoicTBa. IlpuMmeHeHue
JTUKapOOHOBBIX KUCJIOT B IPOMBIILIIIEHHOM OPraHUYE€CKOM CHUHTE3€.

1,3-lukapOOHUIBHBIE COEAMHEHUsT (MAJIOHOBBIM d3¢dup, ameroykcycHelii 3dup u ero
aHaJIoTH), MX crocoObl mony4deHus, crpoenue, CH-kucnorHocts. EnoysATeI 3¢upoB: cTpoeHue,
peakuuM aJKWIMPOBAHUS, AlWIMPOBAHMs, THAPOIM3a, JekapOokcwimpoBaHus. KucinotHoe u
KETOHHOE paclIelUIeHHe aleToyKcycHoro a¢upa. CHHTE3bl KapOOHOBBIX KHCIOT M3 MAaJOHOBOTO
s¢upa. IlomydeHne KHCIOT M KETOHOB U3 aleTroykcycHoro os¢wupa. 1,3-/{ukapOoHUIBHbIE
COoeqUHEHUsl B peakuuu Muxasa. Peakunn konzaeHcarmu 1,3-1ukapOOHWIBHBIX COEAMHEHHH C
anperuaamu (peakuus Kuésenarens).

6.3. o,B-HeHnacbllieHHble KAPOOHMIIBHBIE COEIMHEHMUS.

o,B-Henaceiennoie  kapOoHWIbHBIE coeauHeHus. CnocoObl monydyeHus. Dusznueckue
cBoiicTBa. [IpocTpaHCTBEHHOE M AJIEKTPOHHOE cTpoeHue. XuMudeckue cBoicTBa. HykineoduiabHoe
IIPUCOEIMHEHUE K O, 3-HEHACBIIEHHbIE KapOOHWIBHBIM CO€AMHEHUAM: |,2-npucoeauHenue (mpsmoe
npucoeauHenne) W 1,4-mpucoeauiHeHre (CONMPSDKEHHOE MPHCOCIMHEHHUE, peakius Muxasis).
JoHopsl u akuenropsl Muxasist. DakTopel, BIMAIOIIME HAa TUI IPUCOCAVHEHHE: CTPOCHUE
cyOcTpara, cTpoeHue peareHra. llpucoequHeHne MeTanI00praHUYECKUX COEIMHEHUIl: peaKTUBOB
I'puHbspa, TUTUHOPraHUYECKUX COCAUHEHUN U JUTUHAMAIKWIKYIpaToB. lIpsiMoe u conpsbkeHHOe
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IIPUCOEANHEHUE IMaHU/-aHUOHA, KOHTPOJIb YCIOBUH Ipoliecca Juisl BbIOOpa TUIa MPUCOEIUHEHNUS.
[Ipucoenunenue O-, N- u S-Hykneodunos. 3HaueHue peakuu Muxasis B OpraHuyecKOM CHHTE3E.
Enamunneit meton Cropka. AnHenupoBaHue 1no PoOuHCOHY, MOHSTHE O KacKaIHBIX (JIOMHHO)
IpoLeccax.

Pa3zoen 7. A3omcooeporcawjue coeouHenus u 2emepoyuriuyecKue coeOUHeHus.

7.1. HutpocoeauHeHus.

Knaccuduxkauus u  HomeHwnatypa. CnocoObl mnosyueHus. IIpocTpancTBeHHOE U
JIEKTpOHHOE cTpoeHue. IloTeHnmansl HOHM3aLMM U 3JIEKTPOHHOE CPOACTBO; 0OImas
XapaKTEepPHCTHKA PEaKIIMOHHON CIIOCOOHOCTH. XUMHYECKUe cBoiicTBa. TayToMepusi HEpBUYHBIX U
BTOPUYHBIX alU(paTUUECKUX HUTpOCcOeAUHEHUH. [IprunHbl MOABMKHOCTH aTroMa BOJIOpO/ia IIPHU 0-
yrnepoaHoM arome. CH-KucioTHocTh NHEpBUYHBIX U BTOPUYHBIX HUTPOAIKAHOB U KUPHO-
apoMaTU4eCcKUX HUTpocoenuHeHuil. Peakmuu co menodyamu. CtpoeHue cosiedl. BzammoneiicTBue
HUTPOHAT-UOHOB C KapOOHWIBHBIMU CO€AUHEHMsAMHU (peakuus AHpH). ApomaTHUyecKue
HUTpOCOeANHEHHUs. Peakiuy BOCCTaHOBJIEHUsSI HUTPOAPEHOB B KHCIOM M IIENIOYHOM cpenax.
[IpomexyTouHble  OPOAYKTBI ~ BOCCTAaHOBJIEHUS  HUTPOIpyHIbl  (HUTPO30COEAMHEHUS,
apWJITH IPOKCUIIAMHHBI, a30KcH-, azo- u TUAPA30COCTUHEHHUS). bensunnnoBas
neperpynnupoBka. CeJeKTUBHOE BOCCTAaHOBJIEHME HUTPOTpyNNbl B  JAUHUTPOAPEHaX.
[IpuMeHeHne B NPOMBIIIITIEHHOCTH; TOKCHYHOCTh HUTPOCOETUHEHUH.

7.2. AMUHBI.

Knaccudukammss wu Homenkinarypa. CnocoObl momydenus. ®Dusnueckue CBOMCTBaA.
[IpocTpaHcTBEHHOE M 3JEKTpOHHOE cTpoeHue. [loTeHuuansl MOHU3ALUMU U AJIEKTPOHHOE
CpOJCTBO; OO0IIasi XapakTepUCTUKa PEAKIIMOHHOM criocoOHOCTH. XuMHUUeckue cBoiictBa. CTpoeHue
U OCHOBHOCTb. Peakuum c KucioTamu, CTpOEHHE COJIeM, MX HOMEHKJIaTypa WU CBOICTBa.
ANKuIMpoBaHUE U allUIMPOBAHUE; MEXaHU3Mbl 3TUX peakUuil. YeTBepTHUHbIE AMMOHHUEBBIE COJIN
U OCHOBAHMA: IIOJydYeHHE, CTPOCHHUE, CBOMCTBA; pacUICIUVIEHUE YETBEPTUYHBIX aMMOHMEBBIX
OCHOBaHMM, HampaBiieHue peakuuid. [lpaBuno I'opmana. EHamMuHBI: aJKUIMpOBAaHHUE EHAMHHOB,
COIPSDKEHHOE MPUCOECIMHEHUE €HAMHUHOB K OL,[3-HEHACHIIIEHHbIM KapOOHUJIBHBIM COEIUHEHHUSIM.
WnenTudukanus u pa3jeiaeHue NEepBUYHBIX, BTOPUUYHBIX U TPETUUYHBIX AMHUHOB C MOMOIIbIO
o6enzoncynbdoxinopuna (nmpodba XuncOepra). Peakumu aMuUHOB C a30THUCTON KHCJIOTOM.
OcoOeHHOCTH peaKIHi 3MeKTPO(UIBHOTO 3aMElIeHUs] B apOMaTUYECKUX aMUHax (HUTpOBaHHE,
rajjoreHupoBaHue, cyinb(upoBanue, popmunupoBanue). [loHsTHE O 3aLMTHBIX I'pyNIax aMHHOB!
alleTWIbHAs 3alluTa, 3allUTa MPOU3BOJHBIMH YroJbHOUW KHCIOTHI (Boc- m Fmoc-) — ycranoBka
3alIUThl, YCTOMYMBOCTH BO BpEMsl CHHTE3a M CIOCOOBI yAajdeHMs. ALMJIMPOBAHHE AMHHOB IIO
0eH3051bHOMY KoJiblly. OKHCIeHne aMUHOB. N-OKCUIbl aMMHOB, paciueruienne N-okcuoB o Koymy.
[IpumeHeHre B POMBIIIIIEHHOM OPraHU4eCKOM CUHTE3€e. AMUHBI B OHOJIOrUH.

7.3 A30- 1 1Ma30COEJMHEHUS.

[Tosryuenue anazocoeIMHEHUM peakuued JUa30TUPOBAHUS: YCIOBUS MPOBEACHUS PEaKUUU
U MEXaHU3M, MPHUpPOAa HUTPO3UPYIOUIETO PEareHTa; pa3jiuyusl B YCTOMYMBOCTU HACBILIEHHBIX U
apoMaTu4eckux auazocoenuHeHuil. dusuueckue cpoicTBa. [IpoCTpaHCTBEHHOE M JJIEKTPOHHOE
CTpOEHME AapOMaTUUYECKUX JUA30COEAUHEHHH B 3aBucuMocTd OT pH cpenbl, TayromepHsbie
IpeBpalieHus. XUMUYECKUE CBOMCTBA. Peakuuu, nmpoTekaromye ¢ BBIACICHUEM a30Ta: 3aMELECHHUE
JMAa30HUEBOM TIpYyNNbl Ha THAPOKCH-, aJKOKCUTpynny, ¢rop, #Hon. Peakunum paaukaabHOro
3aMEIIeHUs] JMA30rpyIIbl HAa XJIOp, OpoM, IMAHOTPYIIY, HUTPOrpYyMIy, Bojaopon, Peakuuw,
IpoTeKarolye 6e3 BbIIeJIeHUs a30Ta: BOCCTAaHOBJICHHE J0 apuiIruaApa3suHoB. A3ocoueTanue. A3o-
U JAMAa30COCTaBJAIOLIME, YCIOBUS coYeTaHUs C aMuHamMu U (enosamu. I[lomydenue wu
IIPUMEHEHHE a30COeIMHEHUH, a30KkpacuTenu. JluazomeTas, OJy4eHUE U PEAKIMU C KUCIOTaMU U
KETOHaMH.

7.4 T'eTepolIMKINYECKHE COSAMHEHUS.

Knaccupukamus. ['erepormkinueckue  apomatudyeckue coeauHeHus. OcoOeHHOCTH
MOJIEKYJIIDHOH CTPYKTYpbl. [lATHWIEHHBIE TI'eTePOLMKIMYECKUE COEAUHEHHUsA: (ypaH, HUPPOJL,
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tnoen. Homenknatypa. CrnocoOwl mosiydeHus. [IpocTpaHCTBEHHOE W 3JIEKTPOHHOE CTPOEHUE.
ApoMatuuHOCTh. (OCOOEHHOCTH peakiui d3IeKTpOoPUIbHOTO 3amenieHus. Anuao(poOHOCTb.
[IpumeHeHne MOAM(PUUHUPOBAHHBIX 3IEKTPOPUIBHBIX peareHToB. PeakuuoHHas CIOCOOHOCTH U
opueHtauusa. OpOutanbHblii KoHTposib. NH- Kucnornocts nuppona. Baxneimme peaxuuu
nuppoJiaT-aHuoHa. IIMppoabHBIA LUK - CTPYKTYpHBIM (PparMeHT NpUPOJHBIX U OMOJIOIMUYECKU
aKkTUBHBIX coequHeHud. lllecTuuneHHble W TOJMUSAAECPHBbIE T'€TEPOLUKIMYECKUE COEIUHEHUS:
MUPUJIIH, XUHOJIMH, aKpUuIUH. [IupuanH. D1eKTpoHHOE CTPOEHHE U apOMaTUYHOCTh. OCHOBHOCTh U
HYyKJIeo(WIbHOCTh. Peakunu 31eKTpoduiabHOTO M HYKICO(HIBLHOTO 3aMEIISHHs: PEaKINOHHAS
cnocoOHOCTh M opueHTauus. IlupuausH-N-okcuza, ero CTpOeHHe, CHOCOObl MOJydeHUS W
XuUMuyeckuil cpoictBa. Tayromepus 2- u 4-rugpokcu M aMuHONUpUAWHOB. COEqUHEHMs C
HECKOJIbKUMM TreTepoaTroMaMH B IMKJIE: JMAa30JIbl, OKCa30Jbl, JUAa3UHbl U TpHasuHbl. OOmas
XapaKTepUCTUKA XUMUYECKUX CBOMCTB. I'eTeporukinyeckie coeAMHEHUs: B OUOJIOTUH.

Pa3zoen 8. dnemenmor buoopeanuveckou xumuu.

AmunHokucnotsl.  Kiaccupukanus. 3amMeHMMble M HE3aMEHUMbBIE  (-AMHUHOKHCIIOTHI.
Homenxnatypa. CnocoObl MOJIydeHHsI O-aMMHOKAPOOHOBBIX KHUCJIOT M [3-aMUHOKapOOHOBBIX
kucyaoT (peakuuss PoauoHoBa). DHAHTHMOCENEKTUBHBIM CHHTE3 AaMHHOKHCIOT. XHUMHUYECKUE
cBoiictBa. KHCIOTHO-OCHOBHBIE CBOICTBA, LBUTTEP-UOH, H303JEKTpUUecKass Touka. Peakuuun
aMHHOIPYIIIBI U PEAKIMM KapOOKCUIIBHOM IpyNIbl, 0COOEHHOCTH MX peanu3anuu. OTHOIIEHUE K
HarpeBaHUIO  PA3JIMYHBIX AMUHOKHMCIOT. 3allUTHbIE TIPyHnbl aMUHOKHMCHIOT. IlenTunisl
Homenxknatypa. DieKTpoHHOE M HpOCTpaHCTBEHHoe crpoeHue. llentuanbiit cunres. Crpaterus
UCIOJb30BAaHUS 3alIMTHBIX TIpynn B mentuaHoM cuHTese (Boc- u  Fmoc-ctpaterun).
Konpencupyromue pearenTsl. [lenTuaHbINA CUHTE3 HA TOJIUMEPHON MOJJIOXKKE. THUIBI TOJIMMEPHBIX
MaTtpul, cMoia Mbpappudunga. Peanuszaums mnpomecca u ero asToMarusauus. OnpeneneHue
MEePBUYHON CTPYKTYpbl monunentunoB. Onpenenenre N- u C-KOHLEBBIX aMHHOKHCIOT. Meton
Onmana.  bpomumanoBbiii  meton.  depmeHraTBHOE — pacuieruieHue.  CekBEHUpOBaHUE
MOJINIIENTHJIOB.

VYrieBosl.

Knaccudukamus yrineBonoB. Monocaxapunbl. OcobGeHHOCTH cTpoeHus. D-VYrieBonsl.
CriocoObl M300paskeHrs MOJIEKYJ MOHOcaxapuaoB: popmynsl @uinepa, ToseHca, Xeoypea u ap.
KongopmanmonHnslil aHanu3 MoHocaxapuJaoB. Onumepsl. AHomepsl. Myrtaporanus. XuMHUECKUe
cBoifcTBa. Peakuum 10 TUAPOKCWIBHBIM TpYyNIaM: IVIMKO3WJIMPOBAHUE, alWIMPOBAHUE,
ankuiaupoBanue. Peakuun 1o  kapOOHMIBHOM Tpylme: OKUCIEHHE M BOCCTAHOBIICHHE.
BoccranaBnuBaronye 1 HeBOCcCTaHaBIMBaroImue caxapa. EHomm3auusa. Onumepusanus. Peakius c
¢enwiruapasuHoM. CuHTE3 U Jerpajanusi MoHocaxapuaoB: cuHTe3 Kummanu-Oumepa u
nerpaganus no Pyddy. derpananus no Bosmro.

Pa3zoen 9. Jlabopamopnwiii npaxmuxym.

be3zonacHble mpueMsl ¥ paBuiia paboThl B 1a00paTOPUH OPraHUYECKON XUMUH.

Xpomatorpausa. Buner xpomarorpadpuu. Ilpumenenne TCX s umaeHtudukanuu
OpPraHWYEeCKHX COEIUHEHUH. AJICOPOEHTHI M 3MIOeHTHI, ucnoyibdyemble B TCX. Bpibop smroeHTa.
Oo6Hnapyxenue Beuiects. Koappuuuent ynepx uBaHus.

OO6mue Meronbl paboThl B Jlabopatopun opraHudeckoi xumuu. [locyna, Hanbomnee yacto
npuMeHsieMas B abopatopuu. Harpesanue. Oxnaxxnenue. [lepemeniBanue.

MeToapl O4YMCTKM TBEpAbIX BemecTB. Bosronka (cyOmumanus). Ilepeocaxnenue.
Ilepexpucramnuzanus. OmnpeneneHue TemmepaTypbl IUIaBiaeHHs. MeToJ «CMEIIaHHOM MpoOb»,
JIeTIpecCchsl TeMIepaTyphl MIaBJICHUS.

Metoapl OUMCTKHU KUIKUX BewiecTB. [Ipocras n ¢pakunoHHas neperoHka. Ileperonka npu
aTMOC(epHOM U MOHMKEHHOM JIABJICHUU.

Metoapl BBIJIEIEHUS OPraHUYECKUX BEIIECTB U3 PEAKLMOHHONW CMECH. OKCTPAKIMSL.
[leperonka ¢ BoasHbIM napoM. OTrOHKa pacTBOPUTEIISL.

MeTo bl CIEKTpaIbHON UAECHTU(PUKALMY OPTaHUYECKUX COEAMHEHU.
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CuHre3sl opranuueckux BemiecTB. OOue npaBuia MOATOTOBKH M IMPOBENCHUS] CHUHTE3A.
3amava U CyIIHOCTh JKCIIepuMeHTa. TeopeTuieckue OCHOBBI Ipoliecca. BoiOOp yciioBHii peakiuy.
Pacuer cunresa. Texnuka 6e3onacHoctu. [Ipubop ans npoBeaeHus cuHtesa. [IpoBeneHue omnsira.
Kontpoub 3a xo10M peakiuu. Beinenenue, 04MCTKa U aHAIU3 IPOYKTA.

4. O6beM y4eOHOH TMCIUTIIMHBI

Cemectp
Bun yueOHOI paboTh Beero 3 4 5

3E |Axan. u. 3E |Axkam. 4. | 3E |Axan. u. 3E |Axan. 4.
SOOI 15 | 540 6 | 2106 | 6 | 216 | 3 108
JUCLMILINHBI
Konrakruas padora - 622 | 224 |222| 80 |222| 8 |178| 64
ayIMTOPHbIE 3aHATHA:
Jlexuun 2.67 96 1.33 48 1.33 48 - -
[Tpaktuueckue 3anstust (I13) | 1.78 64 0.89 32 0.89 32 - -
JlabopaTopHbie paboThI 1.78 64 - - - - 1.78 64
CamocTosiTesqibHasi padora | 6.78 244 2.78 100 | 2.78 | 100 1.22 44
KonrakrHas 0.2 i i 0.2
camocTosATenpHas padoTa 6.78 578 )78 122
CaMocTosTeNbHOE U3yUeHne 243.8 100 100 3.8
pa3iesoB IUCLHUIIIIMHBL
IK3aMeH 2 72 1 36 1 36 - -
KonrtaktHas  paGota  — 0.8 0.4 0.4 )
IIPOMEKYTOYHAs aTTECTAU 2 1 1 -
IToaroroBka K 3K3aMeHy 71,2 35,6 35,6 -
Buj koHTpOJIS: IK3aMeH IK3aMeH 3auer

CemecTtp
Bun yueOHOi paboTh Beero 3 4 5

3E |Actp.u. | 3E |Actp.u. | 3E |Actp.u. | 3E |Actp.u.
SOOI 15 | 405 6 162 | 6 | 162 3 81
JUCLMILINHBI
Konrakruas padora - 622 | 168 |222| 60 |222| 60 |1.78| 48
ayIMTOPHbIE 3aHATHA:
Jlexumn 2.67 72 1.33 36 1.33 36 - -
ITpaktuueckue 3anstust (I13) | 1.78 48 0.89 24 0.89 24 - -
JlabopaTopHbie paboThI 1.78 48 - - - - 1.78 48
CamocTosiTesqibHasi padora | 6.78 150 2.78 75 2.78 75 1.22 33
KonrakrHas 0.15 i i 0.15
camocTosATenpHas padoTa 6.78 )78 )78 122
CamMocTosTeNlbHOE U3y4eHUE 149.85 75 75 32.85
pa3iesoB AUCLUIIIIMHBL
JK3aMeH 2 54 1 27 1 27 - -
KonrtaktHas  paGota  — 0.6 0.3 0.3 ]
MIPOMEKYTOUHAs aTTECTALUs 2 1 1 -
[ToaroroBka K 3K3aMeHy 53,4 26,7 26,7 -
Buja xonrpoJs: IK3aMeH JK3aMeH 3auer
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AHHOTanus padoyeil NPOrpaMmMbl AU CHUILINHBI
«®usnueckas xumua» (51.0.13)

1. leab IMCUMIUIMHBI — PACKPBITh CMBICT OCHOBHBIX 3aKOHOB, YIPABJISIIOIIMX XOIOM
XUMHYECKOTO TpOoIecca, MOoKa3aTh O0JIACTH MPHIOKEHHS ITHX 3aKOHOB M HAYYHUTh CTYACHTA
IrPaMOTHO MPHUMCHATh WX TPU PEIICHUH KOHKPETHBIX TEOPETHUYECKUX M IMPAKTHUECKUX 3ajad,
MOHATh OCHOBHBIE KMHETUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX MPOILECCOB U POJIb
KaTajin3a JJIs1 XUMHYECKOH TEXHOJIOTHH.

2. B pe3yJbTare u3y4eHHs JMCHHUILJIMHBI 00Y4AIOMMIACS T0JI/KEH:

Obnadams cneAyoIMMA KOMOETEHIUSIMU W HUHAMKaTOpamMu uX noctwkenus: OIIK-1.7,
OIIK-1.16, OIIK-1.24, OIIK-1.25.

Bnamo:

- OCHOBHBIC 3aKOHBI (U3UYECKOW XHMHUHU, B3aUMOCBS3b (PU3UYECKHX U XUMHUYCCKUX
XapaKTEePUCTHUK MPOIIECCa;

- TyTH ONpEJCIICHUS BAXHEUIINX XapaKTEPUCTUK XUMHUYECKOTO paBHOBECHs (KOHCTAHTHI
paBHOBECHS, PABHOBECHOTO BBIXOJIAa MPOJYKTa, CTENEHU TMPEBPALICHUS HCXOIHBIX BEIIECTB) M
BIIMSIHUS PA3IUYHBIX (PAKTOPOB HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHS;

- TePMOJMHAMHMYECKOE OIHCAaHHE CBOWCTB HJCANbHBIX W HEUJCAIbHBIX pPACTBOPOB,
MOAXO0/Ibl K HAX0XKJICHUIO MapIMaIbHBIX MOJISIPHBIX BEIMYMH KOMIIOHEHTOB PacTBOpa.

- TEOPHIO TraJIbBAHUYECKUX SIBJICHUH;

- TEOPUHM KUHETUKH, MyTH TEOPETHUECKOr0 pacuera CKOPOCTeW XMMHUYECKUX pEakluuid U
OTpaHUYCHHS B TPUMEHUMOCTH PACYETHBIX METOIOB;

- OCHOBHBIE YEpPThl TOMOIE€HHOTO W TE€TEPOTeHHOI0 KaTaiu3a, MPUYUHBI YCKOPEHUS
XMUMHYECKOT0 MpoIecca B MPUCYTCTBUHU KaTaau3aTropa.

Yumemu:

- TNPUMEHATh TEOPETUYECKHE 3HAHUS W OKCIEPUMEHTAIbHBIE METOAbl MCCIEIOBAHUS
(U3NYECKOM XUMHH MTPH PEIICHUH PO (HEeCCHOHATIBHBIX 3a/1a4;

- MpeAcKa3bIBaTh U HAXOJAUTH ONTUMAIbHBIE YCIOBUS MPOBEACHHUS XUMUUECKOTO Mpoiiecca
C 1IEJIbIO TIOJTYYEHHUS] MAaKCUMAJIbHO BO3MOYKHOTO BBIX0J1a MHTEPECYIOUIETO MPOIyKTa;

- TNPUMEHATh TEOPETUYECKHE 3HAHUS W OKCIEPUMEHTAIbHBIE METOAbl MCCIEIOBAHUS
(U3NYECKO XUMUU JIsl PEIICHUS BOITPOCOB, BOSHUKAIOIIUX MPHU U3YYCHUH KHHETHKH XHMHYECKUX
peakiuii;

- TPOBOJUTH aHAJIU3 U KPUTHUYECKH OLICHUBATH IMOJTYyYCHHBIC SKCIIEPUMEHTAIBHBIC IaHHbIC,
000011aTh 1 Aenarb 000CHOBAHHBIE BBIBOJIbI HA 0a3€ MPOBEJEHHBIX OTBITOB.

Braoemo:

- KOMILIEKCOM COBPEMEHHBIX TEOPETUYECKUX METOAOB (PU3NUYECKON XMMHH JJIs PEIICHUS
KOHKPETHBIX UCCIIEIOBATEIbCKUX 3a7ay;

- HaBBIKAMH OTIPENIEICHHUS COCTOSHMS PABHOBECHS W CAMOIPOM3BOJILHOTO HaIpaBJICHUS
XUMHYECKOTO MPOIIECcCa;

- 3HAHUSIMHU OCHOBHBIX 3aKOHOB (PM3UYECKON XUMHH VISl COJIEPIKATEILHOM MHTEPIIPETAIIMH
TEPMOJIMHAMHYECKUX PACUETOB;

- METOJaMU OIpe/eNICHUs OPSAIKAa U CKOPOCTU PEaKIUU, YCTAHOBJICHUS JIUMUTHPYIOIIEH
CTaJIMM U MEXaHU3Ma U3y4aeMOM XMMUYECKOM pEeaKLnH;

- HaBBIKAMHM COCTABJICHHMSI TalbBAHMYECKHX DJJEMEHTOB [UIsl IeJed OompeaeneHus
TEPMOJIMHAMHYECKUX XapaKTEPUCTUK U KOHCTAHT paBHOBECHS MCCIIElyeMON PEaKInu;

- 3HaHUSMHU OCHOBHBIX 3aKOHOB XMMHYECKOW KHMHETHKH, BJIUSHUS Pa3IHMYHBIX (AKTOPOB
(Temnepatypsbl, TaBIE€HUS, KaTalu3aTopa) Ha CKOPOCTh XUMHUYECKOU pEaKIIHu.
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3. KpaTkoe copep:xanue JUCHHUIIMHBI
5 Cemectp
Pazgen 1. Xumuueckasi TepMOAMHAMHUKA
1.1. IlepBblii 3aKOH TEPMOAMHAMUKHI

TepMoaMHaMUYECKUE CHUCTEMBbl U TEPMOJMHAMMYECKHE IapaMeTpbl. OKCTEHCUBHbIE U
MHTEHCHUBHBIE CBOICTBa cucTeMbl. TepMonuHamMudeckuii pouecc. OyHKIMH COCTOSHUS U QYHKIHH
npoiiecca. BHYTpeHHsIsI sHEprust W SHTaJbIMSA, WX cBoiicTBa. Temsjora u pabora Kak (OpMbI
nepenauu sHepruu. Pabora pacmmpenus rasa u nosiesHas padora. @opMmyinpoBKu epBOro Havaja
TEPMOJUHAMUKU. B3auMOCBA3b TEIIOTHI, paOOThl U U3MEHEHUS] BHYTPEHHEH SHEPIUU B U30XOPHOM,
1300apHOM M M30TEPMHUYECKOM Ipoleccax. TemnoéMKoCTh BeIeCcTBa — H30XOpHas WM U300apHasi,
MOJIIpHasl, yaenbHas. TemioéMKoCTh njeaabHbIX ra30B, B3AUMOCBS3b MOJISIPHBIX TemtoéMkocrel Cp
u Cv uzeasnbHOTO rasza. Temmo€MKOCTh TBEPABIX BELIECTB U KUAKOCTEH. 3aBUCUMOCTb MOJIIPHOMN
1n300apHON TEMIOEMKOCTH BELIECTBA OT TEMIIEPATyphl, SMIMPUYECKUE YPAaBHEHUS (CTENEHHbIE
pszbl), UX NPUMEHUMOCTb. 3akoH KyOoB Jlebas, mpaBuno [rononra u Iltu. Cpenusis usobapHas
TEIUIOEMKOCTh BEIlECTBA B MHTEpBaJie TemIeparyp. TemmneparypHas 3aBUCUMOCTb IMPHpAILEHUs
sHTanbnuu BemectBa (Hr — Ho) mpu mocrossHHOM naBieHHM € y4€TOM (Da30BBIX TEPEXOJIOB.
TemnoBoii >¢dext xumuueckoro mnpouecca. OCHOBHOE cTaHmapTHoe cocrosiHue. CTaHaapTHBIC
SHTAIBIMM 00pa3oBaHusl M cropaHus BeulecTB. IIpuMenenue 3akona I'ecca s BBIUMCIICHUS
TEIUIOBBIX APPEKTOB XUMUYECKUX U (PU3UKO-XUMUUECKUX IpolieccoB. CBA3b TEMIOBBIX 3((PEKTOB
IIPY TIOCTOSIHHOM 00beMe U TP MOCTOSHHOM JIaBJICHUH. 3aBUCMOCTD TETIIOBOrO (P eKTa peakiuu
oT TemrepaTypsl. BwiBog u ananu3 ypaBHenuss Kupxroda B auddepeHumnanbHoi dopme.
WuTerpuposanue ypaBHeHus: Kupxroga.

1.2. Bropoii 3ak0H TepMOJUHAMUKH.

CamMonpou3BOJIbHBIE U HECaMOIIPOU3BOJIbHBIE, OOpaTUMble U HEOOpaTUMblE, PABHOBECHBIE
(KkBa3uUCTaTMYECKHE) M HEpPAaBHOBECHbIE Tporecchl. PaboTa paBHOBECHOIO W HEPABHOBECHOTO
npoueccoB. DOpMyIMPOBKM BTOPOrO0 Hayaja TEPMOJMHAMHUKH. OHTPONUS KaK KpUTepuil
HaIpaBJIEHHOCTH CaMOIPOU3BOJIbHBIX IPOLIECCOB U PAaBHOBECHUS B M30JMPOBAHHBIX CUCTEMAX.
3aBUCUMOCTb SHTPOIIMHU BELIECTBA OT MapaMETPOB COCTOSHUA (TeMIEpaTypbl, JaBjeHUs, 00beMa).
Pacuer n3MeHeHHs SHTPONMM B PA3IMYHBIX IpolieccaxX, CBA3aHHBIX C M3MEHEHHEM COCTOSHUS
UEaIbHOTO Ta3a, a TAaKKe YUCTBIX TBEPABIX WIM JKUJKUX BellecTB. V3MeHeHue SHTpOnuM B
IIpolecce CMEIIEeHUs uealbHbIX ra3oB. M3amenenue suTponun npu ¢Ga3oBblx nepexoax. TermioBas
teopema Hepncra, mnoctymar Ilmanka (TpeThe Havaso TepMoauHaMUKH). CTaTHCTHUECKas
MHTEpIIpeTalus BTOPOTO Hadaja TepMOJMHAMUKH, ypaBHeHHE boiblimMaHa-Ilnanka. Beruucnenue
a0COJIFOTHOM SHTpONMM BeullecTBa. PacueT M3MEHEHHs SHTPONMM B XUMHUYECKHUX pEakUUsX HpU
pa3nuuHbIX Temmeparypax. O0benunenHoe ypaBHeHue | u Il 3akoHOB TepMoauHAMHUKU. DHEprus
I'enpmronbua u sHeprust ['MOOGca Kak KpuUTEpUM HAINpPaBJIEHHOCTU IPOLIECCOB M PAaBHOBECHUS B
3aKpBITHIX CHUCTeMaX. XapakTepucTuueckue (QyHKIUU. 3aBUCHMOCTh 3Hepruu ['enpmroneua u
sHeprun ['mbG0ca OoT mapaMmerpoB COCTOsIHMSA. TemmepaTypHas 3aBUCUMOCTb »Hepruu ['nbbca
BellecTBa ¢ yuéroM (a3oBbIx nepexonoB. Pox dazoBoro nepexona (nmepsblil, BTopoil). YpaBHEeHUs
I'n66ca-I'enbmronbua. Pacuer u3mMeHeHu# craHaapTHbIX sHepruil ['mb6ca m I'enbmrosnbua B
XUMUYECKUX PEAKUMSIX MPU PA3INYHBIX TEMIEpaTypax.

CucremMbl NEPEMEHHOIO0 C€OCTaBa. XUMHUYECKHH MOTEHUUAI KOMIIOHEHTAa CHCTEMBL.
3aBUCUMOCTh XMMMUYECKOTO IMOTEHIMala OT JaBJCHHUS U TEMIepaTypbl. YCIOBHsS PABHOBECHS U
CaMOITPOU3BOJIBHOTO MPOTEKAHMSI ITpOLIecca B CUCTEMAX IIEPEMEHHOI0 COCTaBa.

1.3. Xumuyeckoe paBHOBECHE.

MarepuainbHblii 0amaHC XWMHYECKOM peaklMH, CTENeHb IIPEBpAIlEeHUs, XUMHUYEcKas
NepeMeHHas. YpaBHEHHE U30TepMbl XUMUYECKON peakuuu (u3otepMbl Bant-I'opda). Xummnueckoe
CpPOACTBO. AHalu3 YpPaBHEHMsS H30TEPMbl JJIsl ONpPEAEICHMs] HAIpaBiIeHHUs CaMOIPOU3BOJIBHOIO
[IPOTEKAaHUsl XUMHUYECKOM peakIuud OT JAHHOI'0 HCXOJHOTO (HEPaBHOBECHOIO) COCTOSIHUS.
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TepmoauHaMuueckass KOHCTaHTAa XUMHYECKOTO PABHOBECUS M OMIIMPUYECKHE KOHCTAHTBI
xumuueckoro paBHoBecus (Kx, Ke, Kn, Kp), ypaBHEeHMS uX cBsI3U U1 peaklMy B UeaabHON Ia30BOM
cmecu. KoHcCTaHThl paBHOBecHsl 11 TOMOI'€HHBIX M TIETEpOTE€HHBIX peakUui, HIealbHBIX MU
HeuealbHbIX PEAKLHMOHHBIX CUCTeM (Ha mpumepax). CMelleHrne XMMUYECKOIo paBHOBECHUs NPHU
n3MeHeHuu obuiero Aasienus (T = const) u npu go0aBiIeHUH B cucTeMy nHepTHOro rasza (T = const,
P = const).

BnusiHue TemmepaTypbl Ha KOHCTaHTY XMMMUYECKOTO PABHOBECHUS, ypaBHEHMsI M300apbl U
M30XOpbl XMMHUYECKON peakuuu. BblBojA, aHamu3 M MHTErpUPOBAHME HA3BAHHBIX YpPaBHEHMH Ha
npuMepe ypaBHeHUs: u3o0apbl. PacueT cpenHero m MCTMHHOTO TEIIOBOrO 3(pdeKrTa XMMHUYECKHX
peakuuii U3 3aBUCUMOCTU TEPMOJMHAMMYECKONH KOHCTAHTBI PaBHOBECHs OT Temieparypsl. Pacuer
KOHCTAQHT PAaBHOBECHS XMMHUYECKUX DPEaKIUil M3 CTaHIApTHHIX TEPMOIMHAMUYECKUX (YHKIHI
BELIECTB. BbIunCiIieHHE KOHCTAaHT PAaBHOBECHUS XUMHUYECKUX PEAKLMH IO CIPABOYHBIM JAHHBIM O
KOHCTAHTax paBHOBECHs PEAKIMIA 00pa30BaHUsI COETUHEHHUH U3 IPOCTHIX BEILIECTB.

Pazgen 2. ®a3oBble paBHOBeCHS B OITHOKOMIIOHEHTHBIX CHCTEMax
2.1. ®a3oBbie nepexosl U (pa3oBas 1uarpaMma COCTOSHUSA U1 OJHOKOMIIOHEHTHBIX CUCTEM

da3za, KOMIOHEHT, YHCII0 cTerneHer cBooopl. [IpaBmino ¢a3 ['mb6ca. Ilpumenenue npasuia
¢a3 I'mb6ca nns aHanmu3a (a30BbIX PAaBHOBECHM B OJIHOKOMIIOHEHTHBIX cUcTemax. Jluarpamma
COCTOSIHMSI OJIHOKOMIIOHEHTHOM cucTeMbl, €€ (a3oBble I0Ji, JUHUM U TPOHHBIE TOYKH,
BBIpA)KAIOIIME COOTBETCTBEHHO oOfHO(asHoe, AByx(azHoe U  TpexdasHoe paBHOBeCHS.
Hacplnienssiit nap, TtemmnepaTypHas 3aBUCUMOCTb JIaBJICHMsI HAChIIEHHOro mapa. Kputnueckas
TOYKA, KPUTHUYECKOE COCTOSHUE BEIECTBA, €ro OCOOEHHOCTH. BbIBOJX M aHanu3 ypaBHEHUs
Knaneiipona. 3aBUCHMOCTb TeMIepaTypbl IUIABJICHHUsS OT BHEUIHEro JaBJIEHUs, MHTEIPUPOBAHUE
ypaBHenus Kianelipona /yisi paBHOBECHUsI TBEPJIOE TEJO - )KUAKOCTb. PaBHOBecus ¢ razoBoi (azoii,
ypaBHeHue Knaneiipona-Knay3uyca, BbIBOJA U MHTErpUPOBAHUE YpaBHEHUS Ul ONMCAHUsS JIMHUHN
ucrapeHus ¥ cyonuManuu, ucrnojib3dyemMele Jomymenus. OnpeneneHre KOOpAUHAT TPOHHON TOUKH.
2.2. OnpeneneHue TepMoAMHAMUYECKUX (PYHKIIMIA mpoiiecca Gpa3zoBoro nepexosia

IIpumenenune  ypaBHenuss  Knanmeipona-Knaysuyca st pacdyera  M3MEHEHHs
TEPMOJUHAMHUYECCKIX QYHKIMI 1py (a30BbIX MpeBpalieHUsX. B3auMoCBsI3b SHTANBINI TIaBICHHMS,
WCIIapeHus ¥ BO3TOHKH B TPOMHOM TOUKe. IMIUpHUecKoe nmpaBuiio TpyroHa.

Pazgen 3. TepmoanHaMuyeckasi TeOpHsi pAaCTBOPOB
3.1. OcHOBBI TEpMOIMHAMUKY PacTBOPOB. [lapiiranbHble MOJIbHBIE BETUUUHBI

Knaccuduxauuu pactsopos. IlapuuanbHble MOMsipHbIE BeIUYMHBL. YpaBHeHus ['uOOca-
JroremMa (BbIBOJ M aHaiau3). MeTonbl ONpeNesIeHUs] NapLUalbHBIX MOJIAPHBIX BEJIMYMH (METOJ
KacaTeJIbHbIX M METOJ OTpe3KOB). OTHOCHUTENbHbIE MaplUATIbHBIE MOJISIPHbIE BEJIUYUHbI
(mapuumanbHble MOJISIpHBIE PYHKINU cMenleHus). TepmoquHaMuyeckie QyHKIIUU CMEIICHUSI.
3.2. TepMOoAMHAMUYECKOE ONUCAHNE UJICAIbHBIX U HEUJEAIbHBIX PACTBOPOB

WneanbHble (COBEpIICHHBIE) PACTBOPHI. XUMUYECKUN MOTEHIMAT KOMIIOHEHTa UACabHOTO
pactBopa. TepmoanHamuueckue (QYHKUMH CMELIEHHUs Ul HiealbHBIX pacTBOpoB. PaBHOBecue
"uneanbHbIA pacTBOp-nap", 3akoH Payis, rpaduueckas unrepnperauus 3akona Payms. [IpenensHo
pa30aBiIeHHbIE PACTBOPbI, 3aKOH [ eHpU. YpaBHEHHE XUMUYECKOI0 NOTEHIMAJIa /Il paCTBOPUTEINS U
pacTBOpPEHHOro  BemiectBa.  HewpaeanbHble  (peanbHbIE)  pPacTBOPBI,  MOJIOKUTEIbHBIE U
OTpULIATEIbHbIE OTKJIOHEHUs OT uaeaidbHocTH (0T 3akoHa Payns). CraHpapTHble COCTOSTHUS
KOMIIOHEHTOB pacTBopa. CuMMeTpuyHass M HECUMMETpPUYHas CHUCTeMbl cpaBHeHus. Pacuer
aKTUBHOCTEH M  PALMOHAIBHBIX  KOA(PQPUIMEHTOB AaKTUBHOCTM KOMIIOHEHTOB  PacTBOpA.
TepmoanHamuyeckue PyHKIMY CMELICHUS ISl HeUJeabHBIX paCTBOPOB. 3aBUCUMOCTb AKTUBHOCTHU
1 KO3(QPUIHEHTa aKTUBHOCTU KOMIIOHEHTA OT TEMIIEPaTypbl U JIaBICHHUS.
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3.3. KosuratuBHble CBOWCTBAa pa30aBIEHHBIX pAcTBOPOB HEJIETYYHMX BEIIECTB B JIETy4eM
pacTBopuTEIe

KomnuratuBHbele CBOHCTBa pa30aBICHHBIX PACTBOPOB HENETYYMX BEIIECTB B JIETYYHUX
pacTBOpUTENSAX (MOHWKEHUE [aBJICHHUsS HACHILIEHHOTO Iapa pPacTBOPHUTENS HaJ PacTBOPOM IO
CPaBHEHHUIO C YHCTBIM PACTBOPHUTEJEM, MOBBILIICHUE TEMIIEpaTyphl Hayajga KUIMEHUS U MOHWKEHUE
TeMIIepaTypbl Hayajla OTBEPAEBAHUS PACTBOPOB, OCMOTHUYECKOE JIaBIeHUE). DOYUIMOCKOINYECcKas U
KPHOCKONUYECKasi KOHCTAHTBI PAcTBOpUTENs. BBIBOJ ypaBHEHHS, CBS3BIBAIOIIETO0 MOHMKEHUE
TeMIIepaTypbl Hauaja OTBEP/EBaHUs C KOHIEHTpauuei pactsopa. OcMoc, 0CMOTHYECKOE JaBJIECHHUE,
oOpaTHbIil ocMoc. Vcnosap30BaHNe KOJUIMTATUBHBIX CBOMCTB /ISl ONpeNesieHUs] MOJISIPHOH Macchl,
CTEIEHH JUCCOLUALUY WIN CTETIEHH acCOLUALMN PACTBOPEHHOTO BEIIECTBA.

Pa3nen 4. ®a3oBble paBHOBECHS] B MHOTOKOMIIOHEHTHBIX CHCTEMAaxX
4.1. PaBHOBecue «KHJIKUHA PaCTBOP - HACBHIILIEHHBIN NTap» B IBYXKOMIIOHEHTHBIX CUCTEMaX.

JluarpaMMbl «IaBJIEHUE-COCTaB», «TEMIIEPAaTypa-coCTaB», «COCTAB Mapa-COCTAB KUAKOCTH
JUIL WJEANbHBIX M HeWAealdbHbIX pacTBOpoB. llpuMeHenue mnpasuna (a3 K HccIeI0BaHUIO
quarpaMM. 3akoHbl ['m60ca-KonoBanoBa. A3zeoTponus, TEpMOJMHAMHUYECKOE YCIOBHE TOYKHU
azeotporna. [IpaBuio peruara. @U3MKo-XMMHUECKHUE OCHOBBI pa3AeieHHs )KUJIKUX CMecell MeToJaMU
NEePErOHKU U PEKTHUPUKALIIH.

4.2. PaBHOBecHUE «KHJIKOCTh-TBEP/I0E» B IBYXKOMIIOHEHTHBIX CUCTEMAX.

TepMuueckuil aHanus, KpUBBIE OXJAXKICHUs, IOCTPOCHHE JUarpaMMbl IUIABKOCTH IIO
KpUBbIM OXJaxJeHUs. CHUCTeMbl C OrpaHMYEHHOW U HEOIPAaHUYEHHOM pacTBOPUMOCTHIO
KOMIIOHEHTOB B TBEpAOM cocCTOsiHUU. M3omopdusm. Tumbl TBepabIXx pacTBOpoB. Jlnarpammbl
IUIABKOCTH HM30MOP(HO KPUCTAIM3YIOIUXCS BewecTB. JluarpaMMbl IJIaBKOCTH CHUCTEM C
OTPAaHUYEHHON pacTBOPUMOCTBIO B TBEPAOM COCTOSIHMU. OBTEKTHYECKOE U IEPUTEKTHUYECKOE
paBHOBecus. OripesielieHHe C€OCTaBa 3BTEKTUYECKON JKUAKOCTU IOCTPOEHUEM TpPEyroJibHUKa
Tammana. [Tpumenenue npasuia a3 ['m606ca k uccnenoBannio (Ha3oBbIX paBHOBECHII.

6 cemecTp

Pa3peua S. PacTBopBI 3/1€KTPOIUTOB
5.1 PacTBOPBI JIEKTPOJIUTOB B CTATUYECKUX YCIOBUSIX

TepMoanHaMUYeCKOE OMNMCAHUME CBOMCTB pPAacTBOPOB AJIEKTPOJIUTOB. AKTUBHOCTH H
KO3 PUIMEHTbl aKTUBHOCTHU 3JIEKTPOJIUTA U MOHOB B PACTBOpPE, CPEeHUE MOHHBbIE KO3((PULIMEHTHI
akTUBHOCTU. CBSI3b aKTUBHOCTH 3JIEKTPOJINTA CO CPEAHEH MOHHOM aKTUBHOCTBIO M KOHIIEHTpaIuel
anektponuta.  MonHas cuna pactBopa. IlpaBuio woHHOM cuiibl. OCHOBHBIE TOJIOKECHHS
ANEKTPOCTATUUECKON TEOPUHU CUIIBHBIX 3JIeKTposuToB Jlebas-Xrokkens. [Ipeaensublii 3akoH [lebas-
XIOKKelNsl, BTOpOE€ U TpeTbe NpUONMKEHHS TeopuH, TIpaduyeckoe NpeACTaBIeHUE ITHX
3aBUCUMOCTEM.
5.2 PacTBOpBI 3JIEKTPOIUTOB B IMHAMUYECKHUX YCIOBUAX

IIpoBonHuku anekrpuueckoro Toka I m II poma, MOHHAs M 2IEKTPOHHAS IPOBOIAUMOCTb.
VY nenbHast, MOJSIpHAs U SKBUBAJIEHTHAs JIEKTPUUECKUE TPOBOAUMOCTH, B3aUMOCBSA3b MEX]ly HUMHU.
3aBUCUMOCTb YAEIBbHOM M MOJIAPHOM SIEKTPUUYECKOM IMPOBOJMMOCTEM OT KOHLIEHTpPALUH,
TeMmIeparypsl M INpupojsl pactBoputess. CKOpocTb M HOJABMKHOCTh (aOCONIOTHAs CKOpPOCTh
JIBUKEHUSI) MOHOB. 3aKOH HE3aBUCUMOTO JBM KeHUsT MOHOB (3akoH Kombpaymia). [lpenenpHbie
MOJIIpHBIE 3JIEKTPONPOBOJHOCTH MOHOB. DcTaeTHBI MEXaHU3M NEPEHOCA HIEKTPUUYECTBA HOHAMU
THJIPOKCOHUS U TUApoKcwia. Yucna rnepeHoca MOHOB. DJIEKTPONPOBOAHOCTh PACTBOPOB CHJIBHBIX
3JIEKTPOJIUTOB, ypaBHEHHE KOpHsA KBaaparHoro (ypasHenue Kombpayma). Ilpumenenue teopuu
CWJIBHBIX 3JIEKTPOJIMTOB sl OOBSICHEHUS JIEKTPO(OPETUUECKOTO U PENIaKCAMOHHOIO 3(P(PEKTOB
CHMXKEHMS DJIEKTPOIIPOBOJHOCTHU. BilMsiHME 1OJIEH BBICOKON HANPSHKEHHOCTH U BBICOKOW 4YaCTOTBI
IIEPEMEHHOI0  TOKa  HA  JIEKTPOIIPOBOJAHOCTh  PACTBOPOB.  METOIMKH  HM3MEpeHUus
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3NIEKTPOINPOBOJHOCTH. KOHIyKTOMETpHUECKOe ONpeAeseHHe CTENEeHW U KOHCTAaHThl JHUCCOLMALUU
caObIX 2JIEKTPOJMTOB, TEIUIOTHI, AHTPONMM M dSHepruu ['mbOca mpouecca aucconuanuy,
pPacTBOPUMOCTH MaJIOPACTBOPUMBIX COEIMHEHUM.

Pa3nen 6. JaekTpoxumMuyeckune cucreMbl (Lemnm)
6.1 DJ1C u sneKTpoHbIE TOTEHIHAIIBI

DNEKTPOXUMUYECKHUE CUCTEMBI (Lienu). Bo3HMKHOBEHME CKayka MOTEHIMalla Ha TPaHUIE
paznena mnpoBomHukoB | u Il poma. JIBOWMHOIN 5SneKTpUYECKUE CIIOH. DIIEKTPOXUMHYECKHI
MOTEHIIUAI, TAJIbBaHU-TIOTEeHITMaN. OOpaTHUMbIE IEKTPOJIbI K 00paTUMBbIE IIEKTPOXUMHUYECKHE 1IeTTH
(37eMeHThI). DNEKTPOJBIIKYIAs CHJIa TajJbBAHMYECKOTO HJIEMEHTA, YCJIOBHBIM AJIEKTPOIHBIM
noTeHIra (MOTeHIMal B BOAOPoAHOM mikaie). Ces3b DJ]C raapBaHUYECKOM LENH C 3JEKTPOIHBIMU
noteHuuanamu. [Tpasusno 3nakoB DJ1C u 351eKTPOIHBIX NOTEHIMAIOB. TepMouHaMUUecKasi TEOpuUs
rajlbBaHUYECKUX sBJICHUN. BbIBOJ M aHanu3 ypaBHeHUsi HepHcTa, BBIpa)arollero 3aBUCHUMOCTD
OJC ranpBaHMYECKOrO0 JJIEMEHTa OT aKTUBHOCTEH KOMIIOHEHTOB JJIEKTPOJHOW peaKIIUH.
VYpaBuenue ['ub0ca-I'enbmronpua uisi  3JIEKTPOXMMHUYECKHX cUCTeM. 3aBucuMocth DJIC
raJlbBaHU4YECKOro 3eMeHTa OT Temrnepatypsl. Kiaccuduxaiust 3eKTpooB: 371EKTPOIbI IEPBOTO U
BTOPOT'O pOJia, ra30Bble, OKUCIUTEILHO-BOCCTAHOBUTEbHBIE. YpaBHeHHEe HepHeTa s moTeHmana
3JIEKTPOJIOB BCEX BHUIOB.
6.2. 'anpbBaHUYECKUE AIEMEHTHI

Tunel raJbBaHMYECKUX 3JIEMEHTOB: XUMHMUYECKHE, KOHIEHTPAIIMOHHBIE, C MEpEeHOCOM, 0e3
neperoca. uddy3nonHslii moTeHnnag, MeXaHM3M BO3HUKHOBEHHS M METOJbl €ro yCTpaHEHUs
(cBeneHMs K MUHUMAaNIbHOM BennuuHe). Meroauka uzmepenus SJ1C U 351eKTpoJHbIX TOTEHIIUAIIOB.
[IpumeHeHne MOTEHIIMOMETPUU  JUIS  OMNpPEAETCHUS  TEPMOJWHAMMYECKHX  XapaKTePUCTHK
XUMHYECKHX pEaKUWid, TMPOTEKAIOUMX B TalbBAHMYECKOW LEMHU, KOHCTAHT XHUMHYECKOIrO
paBHOBECHS, AaKTHUBHOCTEM M KOIPQPHUIIMEHTOB AaKTUBHOCTU JJIEKTpoiuTOB, pH pacTtBOpoOB,
MIPOU3BECHUS PACTBOPUMOCTH MAJIOPACTBOPUMBIX COCTMHEHUN. XUMUYECKNE UCTOUHUKH TOKA.

Pa3nea 7. Xumuyeckass KHHETHKA
7.1. ®opmanbHasi KHHETHUKA

TepmoanHamMuyeckas: BO3MOXHOCTb Ipollecca M €ro IpakTUyYecKas (KMHEeTHYecKas)
ocyuiecTBUMoCThb. [Ipeamer u 3agaun xumudeckoid KUHETUKU. OCHOBHbIE MOHATHS (POPMaIbHOU
KUHETUKU: CKOPOCTb XMMMUYECKOH peakluu, MOJIEKYJISIpHOCTb, YaCTHBIM U OOIMH HOPSAOK.
OCHOBHOM TNOCTyJIaT XUMUYECKOW KHUHETHKHM, KMHETHYECKOE YpPaBHEHUE CKOPOCTH pPEaKLHU.
KoHcTaHTa CKOPOCTM XUMHYECKON pEakLUUH, pa3sMEPHOCTb KOHCTAHTBI CKOpPOCTH. MeToasl
OTIPENICICHHs] CKOPOCTEel XUMUYECKUX peakuuii. [IpocTeie (37eMeHTapHbIe) U CIOXKHBIE PEaKIIMH.
Kunernka npocTtbix U (OpMajbHO MPOCTHIX OJHOCTOPOHHUX TOMOI'€HHBIX peakuuid. Peakuuun
IIepBOro, BTOPOrO U TpeTrbero nopsakos. JuddepeHunanbHas © HMHTErpanbHas (OpPMbI
KMHETHYECKUX YPAaBHEHUM, KUHETHYECKUE KpuBble. JIMHEHHOE IpenCcTaBIeHUE KUHETUYECKUX
KPUBBIX JUISl pPEaKUMil pa3iaudHbIX MNOPsAKOB. Bpemsa mnomynpespamieHus. Peakuuu HyieBoro
nopsiaika. Meton wu30biTKa  (M3ossiiuu)  OcTBajibJa OMNPENENICHUS YAaCTHBIX TMOPSJIKOB IO
COOTBETCTBYIOIIEMY peareHTy. [luddepeHuuanbiple ¥ HHTETpajbHbIE METOJAbI ONpPEACICHHUS
nopsaka peakuuu. Pasnnune KOHUEHTPAIMOHHOTO M BPEMEHHOro NopsakoB. CIIOKHBIE PEaKIIMM.
[IpyHUMIT HE3aBUCUMOTO NPOTEKaHMs 3JIEMEHTApHbIX peakuuid. OOpaTUMble U MNapajuleIbHble
peakuuu nepBoro nopsaxa. JuddepeHuuanbHble ypaBHEHHs, OIMUCBIBAIOIIME CKOPOCTH 3THX
peakuuid, UX UHTErpupoBaHue. KuHeTHueckue KpuBble Il KAKIOTO M3 PEarupyrollux BELIECTB.
[locnenoBatenbuble  peakuuu 1-ro  mopsaka. Cucrema nud@epeHUuanbHbIX — YpaBHEHUH,
ONMCBHIBAIOIINX KUHETUKY [TOCIIEN0BATEIbHBIX peakuii. KnHeTHuecKkne ypaBHEHUS U KHHETUYECKUE
KpUBBIE Il BCEX YYaCTHUKOB peEakUMHU. Bpems NOCTMKEHUS MAaKCUMalIbHOM KOHLEHTPALUU
IIPOMEXYTOYHOI'O BEIIECTBA. 3aBUCHUMOCTb MAaKCUMAJIbHOM KOHIEHTpAlMM MPOMEKYTOUYHOIO
BEILIECTBA OT COOTHOLIEHUSI KOHCTAHT CKOPOCTEN OTAEIbHBIX CTAJAMM MOCJIEI0BATEIbHON PEaKIIUU.
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[IpyHIMN JTUMUTHPYIOLIEH CTaaAMU TOCIEAOBATENbHON XuUMUYecKoW peakuuu. CTalmoHapHBIN
PEKUM NPOTEKaHUs IOCJIEJOBATENbHBIX peakuuid. MeToa KBAa3UCTALMOHAPHBIX KOHLEHTpaluil,
oOnacTe npuMeHeHus. BiusHue TemnepaTypbl Ha CKOPOCTh XMMHUECKOM peakiuy, NpuOInKeHHOe
npasuio Baur-I'opda. YpaBHenue AppeHuyca B auddepeHIHanbHOM U HHTErpaibHOi (opme.
O¢dexTuBHas SHEprusi aKTUBALUMM U NPEIIKCIOHEHIMAIBHBIA MHOKUTENb, METOJbl HX
OIpe/IETIeHHsI U3 SKCIIEPUMEHTAJIbHbBIX JAHHBIX.

7.2. Teopun XuMHUYECKON KUHETUKH

Teopust aktuBHbIX (OuHapHbIX) coyaapeHuit (TAC). CkopocTb peakuuu Kak 4YHCIIO
CTOJIKHOBEHHUH aKTUBHBIX MOJIEKYJ B €IUMHUIly BpeMeHU. KoHCTaHTa CKOpoCTH OMMOJIEKYJIIpHOU
peakiuy. PuU3NYECKUIl CMBICT MNPEAIKCIIOHEHIMAIbHOIO MHOMKUTENSI W SHEPruu akTHBAlUMU B
pamMKax TEOpUHU aKTUBHBIX coyiaapeHuil. Crepuueckuil gakTop, HEOOXOIMMOCTh €ro BBEACHHS B
KUHETUYECKOe YpaBHEHHE peakuMU. J[OCTOMHCTBA M HENOCTATKU TEOPUM AKTHUBHBIX COYIApEHMH.
MexaHu3M MOHOMOJIEKYJISIpHBIX Tra3oBblXx peakiuii B pamkax TAC, cxema JluHaemana.
HcrtonkoBaHue NpPUYMH HU3MEHEHHUS IOpsAJKAa MOHOMOJIEKYJISPHOM peakuMu NpU H3MEHEHUU
JABJICHUSL.

Teopus mnepexonnoro coctostHus (aktuBupoBaHHoro komiiekca) (TIIC wm TAK).
Ocnosuble nonoxenuss TIIC, kunernueckas cxema peakuuu. [loBEpXHOCTh NOTEHLMAIBLHOM
SHEpPIruM, KOOpJIMHATa PEAKLUUH, MyTh peaklUuu. AKTUBUPOBAHHBIM KOMILIEKC U €ro CBOWCTBA,
UCTUHHAs 5SHeprus axkTuBaiuu. CKOpOCTb peaklUMW — CKOpPOCTh pachnaja aKTUBHUPOBAHHOTO
KOMILJIEKCa (ckopocTh ero IIPOXOKICHUS yepes MOTEHIUAJIbHBIN 6apnep).
KBasurepmonunamuueckass ¢opma ypaBHeHus TIIC, sHranbnuss M SHTPOIHUS aKTHUBALMY,
TPAHCMUCCUOHHBIM  Ko3(¢duuument. CBA3b  SHTAIBIMM  aKTUBAUMUM ¢ 3(deKkTuBHOU
(9KCIIepUMEHTAIbHON) SHEpTrueil aKTUBALIUH.

7.3. ®OTOXUMUYECKHE U LIETTHbIE peaKuu

@doTOXMMHYECKHUE pEeakKLUH, IEePBUYHbIE M BTOPUYHBIE (POTOXUMHUYECKHUE IIPOLIECCHI.
®oromucconnanuss u - porommu3. Doropuznyueckue (I€3aKTHUBAIMOHHBIE) IMPOLIECCH  TPU
NOTJIOLIEHUH M3JIydeHus. 3akoHbl Qoroxumuu: [porryca-Ipenepa u Oiinmrelna-1lITapka.
KBanToBblii BbIxoA. KuHeTumka nporeccoB, HpOUCXOAALIMX C YydacTueM (OTOBO30YKIEHHBIX
monekyn. Cencubunuzaropsl, CeHcuOMIM3MpoBaHHBIE (oToXumMuueckue peaknuu. OCHOBHBIE
pa3nuuus peakuuid ¢ (OTOXMMUYECKMM M TEPMUYECKMM HHUIMUpoBaHHeM. DoToXuMUUecKue
npoiiecchl B armocdepe, GoTOCHHTES.

Iennble peakuuu. IIpuMepsl peakuui, MPOTEKAKOLIMX IO LENHOMY MEXaHHU3MY.
OCOOEHHOCTH ¥ OCHOBHBIE CTa/IMU LEMHbIX PeakIuil. MexaHu3Mbl 3apOXKJI€HUS, pa3BUTHS U 00pbIBa
uenei. JINHeWHbIN 1 KBaApaTUYHBIN OOpBIB 1ienei. 3BeHO LiemnH, ArHa 1enu. Hepa3peTBieHHbIE U
pa3BeTBJICHHbIE IleNHble peakiuu. KuHeTHka Hepa3BETBIEHHBIX LenHbIX peakuui. Craguu
pPa3BETBICHHOW LIEMHONW peakuuu. BepoATHOCT, 00pbIBa W pa3BeTBICHUS Ienu. Pa3Butue
Pa3BETBJICHHBIX LIEMHBIX pEaKkUuid BO BPEMEHM, CTALMOHAPHBIA M HECTAllMOHAPHBIM PEXUMBI
TeyeHuss peakuuu. lIpenenbHble SBIEHHMS B Pa3BETBICHHBIX peakuusax. HuokHul u BepxHUH
IIpeJielibl BOCIIJIaMEeHEHNs (B3pbIBa) LieNHOM peakiuu. [lonyocTpoB BociaMeHEHHUS.

Pazgen 8. Karanus

I'oMorenHslii U rereporeHHbli Karanu3. ABTOKaTaiu3. OCHOBHBIE 3aKOHOMEPHOCTH
KAaTaJIUTUYECKUX peakuuid. BiusHue karamuszaropa Ha TEPMOAUMHAMUYECKHME M KUHETHYECKUE
XapaKTEepUCTUKU XUMUYECKUX peakuuil. CeleKTUBHOCTh JeicTBUs KaTanu3aropa. Karanuruueckas
aKTUBHOCTb, Y/€JbHAs KaTalUTUYeCcKas aKTUBHOCTb. ['oMoreHHnlii Katanu3. CIuUTHBIA W
pa3enbHbI MEXaHU3MbI KaTAIMTUYECKUX PEAKIMM, SJHEPreTUYECKUE AUarpaMMbl B3auMOJECHCTBUS
peareHToB ¢ KaraimuzatopoM. OOmmii M crneuu@uueckuii KUCIOTHO-OCHOBHBIM  KaTaJu3.
OddexTuBHAsT KOHCTAaHTa CKOPOCTU pEAKIUHU, KaTaIU3UPYeMOl BeEIIeCTBAMH C KHCIOTHO-
OCHOBHBIMU CBOMCTBaMM. KaTaimTnueckue KOHCTaHTBI CKOPOCTU peakUuu. ['eTeporeHHbIi Karanus.
CKOpOCTh I'€TepOreHHO-KAaTAIUTUYECKON peakiuu. THIbl I'eTepOreHHBbIX KaTajau3aTopoB. 3aKOH
JNEUCTBYIOIIUX TOBepxHOCTeH. Ponp agcopbumu B rereporeHHoM mporecce. KuHeTuka
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reTepOreHHO-KaTAIMTUYECKUX  peakuui, He JuUMUTuUpyeMmblx auddysueit.  OrpaBneHue
KaTaJlu3aToOPOB.

4. O0beM y4eOH Ol TMCUMIIINHBI

Beero Cemectp
Bun yueOHOM paboThl > 6
3F Axan. 3E Axan. 3E Axan.
Y. Y. Y.

OO61ast Tpy10€MKOCTh AU CIUTUIMHBI 12 432 6 216 6 216
KonTakTHasi padoTa — ayInTOpHbBIE 5,34 192 2,67 96 2,67 96
3aHATHS:
Jlexn 1,78 64 0,89 32 0,89 32
[Tpaktuueckue 3ansatus (I13) 1,78 64 0,89 32 0,89 32
JlabopaTtopusie padotsl (JIP) 1,78 64 0,89 32 0,89 32
CamocTosiTeibHasi pa6oTa 168 2,33 84 2,33 84
[ToaroroBka k 1a60paTOPHBIM paboTaM 108 42 42
KonrtakTHas camocrostenpHas padboTa 4,66 - 233 - )33 -
CaMOCTOSITEIbHOE U3YYCHUE PA3ICIIOB 108 42 42
JTUCHUTUINHBI
Bujbl KOHTpOJIA:
JK3aMeH 2 72 1 36 1 36
KoHrakTHas pabora — mpoOMEKyTOYHAs 0.8 0.4 0.4
aTTecTanus 2 1 1
[ToaroroBka K SK3aMeHy 71,2 35,6 35,6
Buja uTOroBoro KOHTpoJIs: IK3aMeH IK3aMeH

Beero Cemectp

. 5 6
Bun yueOHOM paboThl Y Y A
3E CcTp. 3E CTp. | ap CTp.
4. Y. Y.

OO61mas Tpy10eMKOCTb AUCIUTUIMHBI 12 324 6 162 6 162
KonTakTHasi padoTa — ayIuTOpHbBIE 534 144 2,67 7 2,67 7
3aHATHS:
Jlexumn 1,78 48 0,89 24 0,89 24
[Ipaktuueckue 3anstus (I13) 1,78 48 0,89 24 0,89 24
Jlabopatopusbie padotsl (JIP) 1,78 48 0,89 24 0,89 24
CamocrosiTeibHasi padoTa 126 2,33 63 2,33 63
[ToaroroBka k 1abopaTOpHBIM paboTam 81 31,5 31,5
KoHTakTHas camocTosTenbHas padora 4,66 - »33 - )33 -
CaMOCTOSITEIbHOE U3YYCHUE PA3ICIIOB 81 315 315
JTUCHUTUINHBI
Buabl KOHTpOJIA:
JK3aMeH 2 54 1 27 1 27
KoHTtakTHas pabora — mpoOMEKyTOYHAs ) 0.6 1 0.3 1 03
aTrTecTanus
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[ToaroroBka k sK3aMeHy 53,4 26,7 26,7

Buja uToroBoro KOHTpoOJIS: IK3aMeH IK3aMeH

AHHOTanus paboyeil NPOrpaMmMbl AU CHUTLTHHBI
«AHAJIMTHYECKAS XUMUS U QU3NKO-XUMHYECKHE METOIbl AaHAJINU32»
(b1.0.14)
1. Heap pucHunmIMHbI — npuoOpeTeHHe OOy4yaromMMUCA 3HAHUM W KOMIIETEHIUH,
HEO0OXOAMMBIX JIJISl PEelIeHUs] KOHKPETHBIX 3a/1a4 XUMUYECKOT0 aHaJIn3a.

2. B pe3ysabTaTe H3y4eHHUs AUCHHUIITIHHBI 00YYAIONIUIACS T0JIKEeH:
Obnadams cneayOUMMA KOMIIETEHIIUSIMUA U MHIUKATOPAMH UX JTOCTHKCHUS:
OIIK-1.3; OIIK-1.11; OIIK-1.20;

3nams:

— OCHOBHBIE TOHSTHS, TEPMHUHBI, METOJl U IPHUEMbl KAYECTBEHHOTO U KOJIMYECTBEHHOI'O
XHMHYECKOTO aHAJIMN3a;

—  TEOPETUYECKUE OCHOBBI (PU3NKO-XMMHUUECKHUX METO/I0B aHAIIN3a;

—  IPUHLUIBI pabOThl OCHOBHBIX TPUOOPOB, UCIOJIb3YEMBIX AJIsl IPOBEAECHUS KAUECTBEHHOIO U
KOJIMYECTBEHHOI'O aHAJIN3a;
Ymemn:

— IPUMEHATbh NPUOOPETEHHbIE MPAKTHUYECKHUE HaBBIKM B IPO(ECCHOHATBHON AEATENbHOCTH
JUISL peLIeHUs] KOHKPETHBIX aHAIUTUYECKHX 3aay;

— IPOBOAUTH 0OOCHOBAHHBIN BEIOOP METO/1a aHAJIM3a C YUETOM Lieled U 0COOEHHOCTE! JaHHOU
MPaKTUYECKOW 3a7a4H;

— IPOBOJAUTH PacueThl HA OCHOBE IIPOBEAECHHBIX HUCCIIEA0BAHU;

— TPOBOJUTH METPOJIOTUYECKYIO OLEHKY pe3yJIbTaTOB KOJIMYECTBEHHOIO XHUMHYECKOI0
aHaiIM3a
Bnaoemns:

— OCHOBaMM METPOJIOTMYECKOM OLIEHKH pe3yJbTaTOB KOJIMUYECTBEHHOI'O XUMUYECKOIO aHAIIN3A;

— I[pueMaMH MUHTEpIpEeTaluy Pe3y/IbTaTOB aHAJIN3a HA OCHOBE KBAIMMETPUYECKHUX OLIEHOK;

— METOAOJOrMeld XMMHUYECKMX M  (PU3MKO-XMMHUYECKHX METOJO0B aHalu3a, LIUPOKO
HCIIOJIb3YEMbBIX B COBPEMEHHOM aHAJMTUYECKOU MPAKTUKE

3 KpaTkoe cogepxxanue JHCHUTIIHHBI

Paszoen 1. BBeneHue B COBPEMEHHYIO aHAJIMTUYECKYIO0 XumHio. Mnentudukanus MoHOB
IEMETOB B paCTBOPE

1.1. AHanuTHueckas XUMMS KAaK OCHOBAa METOJIOB H3YyUEHHUS U KOHTPOJIS XUMHUYECKOTO
COCTaBa BELIECTB B MaTE€PUAIbHOM IIPOU3BOJICTBE, HAYUYHBIX UCCIIEIOBAHUAX, B KOHTPOJIE 0OBEKTOB
OKPY>KaroIlleil Cpebl.

Bunsl apanmsa. AHAIUTHYECKHH CHUTHAJI KaK HOCHUTEIh KAYECTBEHHOM M KOJUYECTBEHHOH
uHdopmanuu 00 oObekTe aHanmM3a. XUMHUYECKHE, (U3MKO-XMMHUYECKHE METOJbl aHaliM3a, UX
B3aMMOCBS3b, COOTHOIIEHUE M NPHMEHEHHE. AHaIUTHYecKas GopMa U aHATUTHYECKHE MPHU3HAKH.
CucteMHBIN MOAXOA K aHaNU3y cMmecedl sneMeHTOB. COBpeMEHHbIE (PU3MKO-XHUMUYECKHE METO]IbI
UACHTU(UKALIMU JIEMEHTOB U coeuHeHUH. [IprMepsl peleHus 3a1a4 aHATUTUYECKOTO KOHTPOJIS B
XUMUYECKOW TEXHOJIOTUH, B aHAJIM3€ OOBEKTOB OKPYKAIOLIEH cpesibl U JIp.

1.2. 3anaun 1 00BEKThl XMMHUYECKOTO aHAJIN3a.

DNeMEHTHBIN, MOJEKYASpHbIA, (a3oBelii M M30TONHBIM aHanu3. KonudecTBeHHBIH U
Ka4eCTBEHHBIM aHaINW3 OpraHMYeCKUX M HEOpraHuyeckux BemiecTB. Crenuduka aHAIUTHYECKUX
peakiuii, HCHOJIb3YyeMbIX B aHAIM3€ OpPraHu4ecKux coeauHeHuid. OCHOBHbIE TpeOOBaHMUS,
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IpeIbsIBIEMbIE K METO1aM XMMUYECKOI0 aHajiu3a. ['pynmnosble, oOlIue, YacTHbIE, XapaKTepHbIEe U
cneunpuunble peakuuu. [1yTi noBbleHus U30UpaTeIbHOCTH AaHATMTUYECKUX PEAKIIUH.

Mertposiornyeckie OCHOBBI AHAJUTUYECKUX MeT0/10B. OCHOBHBIE MCTOYHUKH MOTPEIIHOCTEN
pe3yabTaTOB aHAJIW3a U CHOCOObI UX oleHKU. OOmias XapakTepUCTHKAa XMMHYECKOT0 aHalIu3a Kak
H3MepHUTeNbHOro npouecca. OCHOBHbIE aHAIMTHKO-METPOJIOTUYECKHE XapAKTEPUCTHUKU METOJIOB U
pe3yapTaToOB  aHalu3a, CIOCOOBI MX  OLEHKU: MpeAend  OOHAapyKeHHs, KOIPPHUIHUEHT
YYBCTBUTEJIBHOCTH, HWKHSS U BEPXHSS I'PAaHUIA OMNpEAEIseMbIX COJAEpXKaHHUM, CEIeKTUBHOCTD,
IPELU3UOHHOCTh B YCIOBHUAX  CXOAMMOCTH  (IIOBTOPSEMOCTHM) M BOCIPOU3BOJIUMOCTH,
IIPaBUJIBHOCTb, 3KCIpECCHOCTh. (CpaBHEHHWE METOJOB IO HX aHAJIUTHUKO-METPOJIOIMUECKUM
XapaKTePUCTUKAM.

Be16op Merosna anamm3za. IloctanoBka aHanutudeckoid 3amauu. Kpurepuu BbiOOpa MeTona
aHanu3a. CocCTaBJIeHHME pPAaLMOHAJbHONW CXEMbl aHajIW3a C Y4YeTOM CBOMICTB O0bEKTa aHaiu3a U
orepanuii o NOAroTOBKE MpoObI K aHANNU3y, TpeOOBAaHUM K pe3y/bTaTy aHajlu3a U €ro CTOMMOCTH.
Metoapl pasgeneHuss M KOHIEHTpupoBaHus. [uOpuanble Meroapl aHanuza. OcoOeHHOCTH
ONpe/ENeHHs] MallbIX COJEp)KaHUNH HEOPraHWYeCKMX M OPraHUYECKUX BEIIEeCTB. AJITOPUTM
NPOBENEHHs] aHajau3a: OTOOp cpeaHedl mpoObl, MOArOTOBKAa MNPOOBI K aHaIW3y, H3MEpeHHue
AQHAJIUTUYECKOT0 CHUTHAaJla U €ro METPOJIOTMYecKas OLIEHKA, pacueT pe3yJbTaTOB aHajiM3a M UX
UHTEpIpeTaLus.

XUMHYECKHE DPAaBHOBECHS B TOMOTCHHBIX W TETEPOreHHBIX CHUCTEMaX, NMPUMEHSEMBIX B
QHAJIMTUYECKONU XHUMUHU.

OCHOBHBIE TUIIBI PEaKIUH, IPUMEHIEMbIX B AaHATUTHYECKOW XUMHUHU (OCaKICHUS, KUCIOTHO
— OCHOBHbBIE, KOMILIEKCOOOPa30BaHuUsl, OKUCIEHUA-BOCCTaHOBIIEHUs). COCTOSIHUE HOHOB 3JIEMEHTOB
B pactBopax. KOHCTaHTBl paBHOBECHS AaHAJUTUUECKUX pEaKLUil: TepMOJAMHAMHUYECKUE,
KOHLIEHTPAllMOHHbIE,  yclOBHbIE. DakTOphl, BIMAIOIIME HAa  XUMHYECKOE  PABHOBECHUE
(komIuIeKCOOOpa3oBaHue, 00pa30BaHME MaJOPACTBOPUMBIX COCAMHEHHM, W3MEHEHUE CTEeleHU
OKHCJICHUS OIPENeNISIEMOr0 MOHA, BIUSHUE PUPObl PACTBOPUTEIIS], HOHHOM CHUJIBI, TEMIIEpaTyphl,
COCTaBa pacTBOPa).

PaBHOBecHsT B aHANUTHYECKHM B@KHBIX IPOTOJUTHUYECKUX cUcTeMax. KoHCTaHThI
KHUCJIOTHOCTH W OCHOBHOCTHU. YPaBHEHHS MAaTE€pUAIbHOIOo OajgaHca peakTaHTOB CHUCTEMBI.
Berunciienne pH pacTBOPOB KUCIOT U OCHOBAaHUM Pa3IMYHOM CHUJIBI, CMECEH KHUCIOT U OCHOBAHUM.
Xumuueckue U QU3NKO-XUMHUYECKHE criocoObl onpenenenus pH pactBopos. bydepHbie pacTBOpsI,
WCIOJIb3yeMble B XMMHUYECKOM aHaju3e: WX COCTaB, CBOMcCTBa (OydepHas eMKOCTb, 00JacTh
OydepupoBanus), pacuer pH, npuMeHeHNe B aHAIUTUYECKON XUMUHU.

Ananutnyeckue peakuuu KOMILIIEKCOOOpa3oBaHusl, OCaXKIACHUS, OKUCJIEHU -
BOCCTAHOBJICHUs. PaBHOBeCHS aHAIMTUYECKMX peaklUil KOMIUIEKCOOOpa3oBaHMsS M YIIPaBIIEHUE
umu. OO1ue, CTyneHuYaTble M YCJIOBHbIE KOHCTAHThl YCTOMYMBOCTU KOMILJIEKCHBIX COEIUHEHMH.
Pacuer xoaddunmentoB moGouHbIX peakuuid. Mcnoap3oBaHue peakimii KOMIUIEKCOOOpa30oBaHUs B
aHAJIUTUYECKOM XUMHMM (OOHapy)KeHHE€ M KOJIMYECTBEHHOE OIIpe/eleHue, MaCKUpPOBaHUE,
KOHLEHTpupoBaHue). Mcnonb3oBaHMe peakiuil oOcaXJeHUs B AHWIMTHYECKUX LEIsIX U HX
xapakTepuctuka. KoHcranTa paBHOBECHUS peakiuil 0CakIeHUS-PaCTBOPEHUS; (PaKTOPBI, BIMSIIOILINE
Ha pacTBOPUMOCTb OCaJKOB. Pacyer ycioBuil ocaxxJeHUsI U pacTBOpPeHUs 0cakoB. OKUCIUTEIBHO-
BOCCTaHOBUTEIIbHbIE paBHOBecHs. CTaHAAPTHBIN, U PeaabHbIH OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
noteHuuanbl. OakTopsl, BAUSIOUIME HA HAIPABICHUE OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUMI.
KoHcTaHnTa paBHOBeCHS U €€ XUMUKO-aHAJUTUYECKOE 3HaUCHHE.

OpraHuueckue aHaATMTHYECKUE PEareHThl B aHAIN3€ HEOPTraHMUECKUX BEILECTB.

OpraHuueckue COEAMHEHUs, IPUMEHsSEMble B XUMHUYECKOM aHanu3e. OpraHudeckue
a"Hanutuueckue peareHTsl (OP). Knaccudukaums OP no tumy peakuuii ¢ HEOPraHWYECKHUMHU
nonamu. KomruiekcooOpasyroniie OP 1 cTpoeHne ux MoJieKyn: (yHKIHMOHATbHO-aHATTUTHYECKAs U
aHAJIMTUKO-aKTUBHasg TIpymnibl. OcoOeHHOCTM M IpeuMyllecTBa Hcnoib3oBaHus OP, obGnactu
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npuMeHeHus. Teopust aeWcTBusi KoMiuiekcooOpasyromux OP: yuer monHoro cocrostus OP u
MeTauia. ['unoresa aHaloruil M NpakTUYECKHUE BBIBOABI M3 Hee. lIpupona XuMHUUYEcKON CBSI3U B
komiuiekcax OP ¢ moHamMM MeTayuloB M €€ IpPOSIBIEHUE B IIBETHOCTH KoMmiuiekcoB. Peakuuu OP c
xpomodopueiMu 3emeHTaMu. OP-ocaputenu. PactBopumocts OP M MX KOMIUIEKCOB ¢ HMOHaMH
METaJUIOB B BOJI€ MU B Opranuyeckux pacrtBoputensax. Ilpumenenune OP nns aHamuTHueckoro
KOHLEHTPUPOBAHUSI.

Pa3zoen 2. XapaktepucTiKa METOI0B KOJIMYECTBEHHOIO aHaIN3a

Metoapl KOJIMYECTBEHHOIO aHaiu3a. [IpuHIMIBI M 3a7a4M KOJMYECTBEHHOIO aHajM3a.
Knaccuduxanus MeTo10B KOIMUECTBEHHOTO aHainu3a. TpeboBaHus, NpeaAbsBIseMble K XUMUUYECKUM
peaknusM B KOJIMYECTBEHHOM aHajM3€. DTalbl KOJUYECTBEHHOIO OIpe/eNeHus. XapaKTeprucTuKa
pe3yabTaTOB KOJUYECTBEHHOIO XMMHUYECKOro aHanusa. OmpezneneHue coJepiKaHHs BeEleCTBA B
pacTBOpe, pacuerHbie ¢Gopmyibl. CrocoObl MpeACTaBICHUS pe3ylIbTaTOB aHanu3a. [Ipumepsl
IIPUMEHEHUs METOJ0OB MAaTeMaTHYeCKOM CTAaTUCTMKM JJIsl OLEHKM pe3ylbTaToB aHaJIW3a.
[IpaBUIBHOCTD U MPELU3NOHHOCTH PE3yIbTATOB aHAJIN3A.

2.1. Peakuum ocaxaeHuss B KOJMYECTBEHHOM aHainuze. [paBumeTpuyeckuil aHamus.
CymHocTh rpaBUMeTpuueckoro ananusa. Ocaxxgaemas U rpaBUMeTpuueckas (opMsl; TpeOOBaHUS,
npeabsBigeMble K HUM. Baxkneilmme omnepaiuu (3Tarnbl) rpaBUMETpUYECKOTO aHanmmza. [Iporiecc
oOpa3oBaHus ocagkoB. PakTOphl, BIUAIOIIME Ha IOJHOTY OcCaxjaeHus. BpiOop ocaxnaromniero
pearenTa. Heopranuueckue U OpraHM4eckue OCAIUTEIM B TI'PABUMETPUUYECKOM aHAJIM3E.
Teopernueckoe 00OCHOBaHHE BBIOOpA ONTHUMANBHBIX YCIOBUN OCAKICHUS KPHUCTAIMYECKUX U
amMoppHBIX ocaakoB. Buabl 3arps3HeHus ocagkoB M cnocoObl uX o4ucTkH. [lomyuyenue
rpaBuMeTpuyeckux QGopm. McToyHHMKM NOrpemHocTei, TOYHOCTh M IYTH IMOBBILIEHHUS TOYHOCTH
I'pPaBUMETPUYECKUX ONpeaeneHuil. Bpluncienuss B rpaBUMeTpUuecKoM aHanu3e. KoHKpeTHble
IIpUMEpBl MPAKTHUECKUX omnpenesieHuil. JJoCTOMHCTBa M HEIOCTaTKU I'PaBUMETPUUYECKOTO METoJa
a"anu3a. OcaguTelIbHOE TUTPOBAHMUE.

2.2. HWcnonb30BaHuE JpYyrux peakuuid B aHAIUTHYECKOM Xumuu. Turpumerpuyeckue
MeTo bl aHaiu3a. [Ipunuun tutpumerpuun. TurpoBanue u ero stambl. ['paduyeckoe nzodpaxeHue
npolecca TUTPOBAHUS — KPUBbIE TUTPOBaHUS, MX BUAbl. CKauyOK Ha KPHUBOM THUTPOBAHHUSA, TOUKA
skBUBaJIeHTHOCTH (T.D.) m kxoHeuHass touka TuTpoBaHus (K.T.T.). IlepBuunble u BTOpUUHBIE
crangapthl. [IpyeMbl TUTPUMETPUYECMKOTO aHAJIM3a: IpsIMO€ U 0OpPAaTHOE TUTPOBaHHUE, KOCBEHHBIE
MeToAbl. Merposiornueckass XapakTepUCTUKAa TUTPUMETPUYECKUX METOAOB. Tumbl peaxiui,
UCIOJb3YEMbIX B  TUTPUMETPUYECKOM aHalM3e; TpeOOBaHMs, MpPEIbsBIsIEMble K HHUM.
Knaccudukanuus THTpUMETPUUECKUX METOI0B aHAIN3A.

2.2.1. Merospl KMCIOTHO-OCHOBHOTO TUTpOoBaHuUs. CYIIHOCTh METO/1a KUCIOTHO-OCHOBHOTO
TUTpoBaHus. KpuBble KUCIOTHO-OCHOBHOIO THUTpOBaHMs. Pacuer M mocTpoeHue TeopeTHHYEeCKHX
KPUBBIX TUTPOBAHMS CHIBHBIX M CIAa0BIX OJHOOCHOBHBIX NPOTOJIUTOB. (DAaKTOpBI, BIUSIONIUME Ha
BEJIMYMHY CKauka Ha KPHUBBIX KHCIOTHO-OCHOBHOIO TUTpOoBaHUsA. (CrnocoObl YyCTaHOBIIEHUS
KOHEYHON TOYKM TUTpoBaHHUSA. KHUCIOTHO-OCHOBHBIE MHIMKATOPbI, MHTEPBAJI IEpexoja OKpPacKU
WHIMKaTopa, nokazarenb TutpoBanus (pT). [IpaBuio BpIOOpa MHAMKATOPA JJIs1 KOHKPETHOTO CITydast
TUTpoBaHus. MHAMKAaTOpHBIE MOIPEHNIHOCTH M MX OlleHKa. lIpakTuuyeckoe NpuMeHeHHE MeToja
KHUCJIOTHO-OCHOBHOTO THUTpOBaHMA. lcnonb30BaHME HEBOJHBIX pPAaCTBOPUTENIEH B KHUCJIOTHO-
OCHOBHOM THUTPOBaHMH.

2.2.2. KomriekcoHOMETpHUecKoe TUTpoBaHue. Mcronbp3oBaHue KOMILIEKCOOOpa3oBaHUs B
XUMHYeCKOM aHanuse. Heopranunueckue u opranndeckue aurasabl. KoMIiekcoHsl U UX CBOMCTBA.
Oco0eHHOCTH peaKIMKi KOMILIEKcooOpazoBaHus (xenatooOpa3oBaHusi) HOHOB MetayuioB ¢ DJITA.
VYcinoBHBIE KOHCTAHTHl YCTOMYMBOCTHM KOMIUIEKCOHATOB M HX IPAKTUYECKOE HCIOJIb30BaHUE.
ObocHOBaHKE BbIOOpA ONTUMAJIBHBIX YCIOBUH KOMIUIEKCOHOMETPUUYECKOro TUTpoBaHus. Kpusble
KOMIIJIEKCOHOMETPUUECKOTO TUTpOBaHUs. PakTOphl, BIMAIOIIME HA BEJIMYMHY CKAauKa Ha KPUBBIX
tutpoBanus. CrnocoObl ycranoBnenus T.0. u K.T.T. MetannoxpoMHble HHAUKATOPBI, MPUHLIUI UX
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nerictBua. BpiOop wMHAMKaTOpa A8 KOHKPETHOTO cCiydass THUTPOBaHMs. AHAIUTHYECKUE
BO3MO>KHOCTH METOJia KOMILJIEKCOHOMETPUYECKOI'0 TUTpoBaHUs. [IpuMeHeHue KOMIUIEKCOHOB B
AQHAJIUTUYECKON XMMHUH B KAUECTBE MaCKUPYIOIIUX areHTOB.

2.2.3. MeToapl OKUCIUTEIbHO-BOCCTAHOBUTENBHOTO TUTpoBaHUs. OOIias XapakTepuCTUKa
METOJIOB OKHCJIUTEIbHO-BOCCTAHOBUTEIILHOTO TUTPOBaHUA. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIN
MNOTEHIMAI U OKUCIUTEIbHO-BOCCTAHOBUTENbHAS peakuus. PakToppl, BIUAIOLUIME HAa BEJIUYUHY
OKHCIIMTEJIbHO-BOCCTAHOBUTEJIBHOTO ~ NOTeHIMana. KOHCTaHThl  paBHOBECHS  OKHUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIX peakUuil. BpiOOp THUTpaHTa W ONTUMAJbHBIX YCIOBUHM TUTpoBaHus. Kpusble
OKHCIIUTEJIbHO-BOCCTAHOBUTEJILHOTO TUTPOBaHUsA. DaKTOPHI, BIMSAIONIME HA BEIMYMHY CKauyka Ha
KpUBOM TuTpoBaHUs. WHAMKAIMs KOHEYHOW TOYKM TUTPOBAHUS XUMHUYECKUMH U (PU3HKO-
XUMHUYECKUMU Merojamu. Ilepmanranaromerpus. XapakTepucTUKa METOAA. Y CIOBUS ITPOBEACHHUS
IepMaHraHaTOMETPUUECKUX OIlpeneneHnii. BemecTBa, onpeaensemMble IepMaHIaHATOMETPUUECKUM
MeTosioM. JlocTonHCTBAa M HexocraTku Mmertona. Monomerpus. XapakrepucTuka METOJa, YCIOBUS
IIPOBEJCHUSI MOJOMETPUYECKOrO ONpeJesieHus: BemecTB. JIOCTOMHCTBA M HENOCTATKM METOJA.
AnanuTndeckue 0COOEHHOCTH APYTrUX METOJO0B OKHUCIUTEIbHO-BOCCTAHOBUTEIBLHOIO TUTPOBAHUS
(XxpomaToMeTpusl, OpoMaToOMeTpHsi, BaHAJaTOMETPUs, LIEPUMETPHUs) B XUMUUECKOM aHAJIN3E.

Paszoen 3. ®u3nko-XxuMHUECKHUE METO/Ibl aHAJIN3A
3.1. Benenue B puzuko-xumuyeckue Metoabl aHanuza (DXMA).

OXMA — cocrtaBHas 4acTb COBpPEMEHHOM aHanuTHueckoil xumuu. Knaccuduxauus ¢uzuko-
XUMHYECKHX METOJIOB aHalu3a. AHAaJIUTHUYECKUI cUTHan Kak uMHpopMaTuBHas (PyHKIMS cocTaBa
BellecTBa M ero kosudectBa. OrTHocuTenbHbld Xapakrep usMepenuit B O@XMA. [lpenen
oOHapyKeHUs1 M 4yBCTBUTEJIBbHOCTh MeToja. Popmyna Kaiizepa. BepxHuil 1 HWKHUH nuanazoHbl
onpejensieMblx cojepkaHuil. JIMHeHHBI Auana3oH oONpeAeNsieMblX KOHUEHTpaluil. OTaloHbI.
[IpueMbl KOJNMYECTBEHHBIX M3MEpEHUH (BHEUIHEr0 M BHYTPEHHEro CTaHJapTa, J00aBoK,
TUTpoBaHus, nuddepenunanbabie MeTo b)) B DXMA, HX XapaKTepUCTUKA U YCIOBHSI IPUMEHEHHUSL.
AnanuTtndeckue u Merposiorndyeckue xapakrepuctuku @XMA.

3.2. CrieKkTpasibHbIE METO/Ibl aHAIM3A.

Knaccudukanus crnekrpanbHbIX MeTONOB aHayim3a. [lomydeHne XUMHUKO-aHATUTHYECKOU
nHGOpMaIUU MPU B3aUMOJAEHUCTBUU 3JIEKTPOMArHUTHOIO M3JIydeHHs ¢ BellecTBOM. Onrtuueckue
METO/Ibl aHaju3a. ATOMHas M MOJIEKYJsIpHasi CHEKTpocKonusi. AOCOpOLIMOHHBIE U YMUCCHOHHbIE
METO/Ibl aHAJIN3A.

ATOMHO-3MHUCCHOHHBIM  CHEKTpalbHbIM  aHaiu3. TeopeTHueckue OCHOBBI  ATOMHO-
SMHCCHOHHOIO  CIEKTPAJIbHOTO aHanu3a. VICTOYHMKM BO30YXIEHHS CHEKTpPOB. ATOMHO-
SMHCCHOHHBIE JIMHEHYarble crekTpbl. llpaBuna oTOOpa SIEKTPOHHBIX HEPEeXOA0B. 3alUCh
CHEKTpPAIbHBIX JIMHUM B BHUAE TepMOB. CXEMbl 3JEKTPOHHBIX IEPEXOJ0B B aTOME IIEIOYHOIO
Meraia. Pacnpenenenune bosbliMana W 3aceleHHOCTh YPOBHEH BO30Y)KIEHHOTO COCTOSHHUSL.
@dakTopbl, BIHAIOLIME HAa HHTEHCUBHOCTb CIEKTpajbHbIX JuHUM. IIponeccsl uoHM3auum u
camororjouieHus B miasMe, ¢popmyna Caxa. CrnekrpaibHble IpUOOpBI U CIIOCOOBI PETUCTPALMU
cnekTpa (Bu3yadbHBIM, Qororpaduueckuii u QoToanekTpuueckuii). KauecTBeHHBIN aHamu3,
paciin(poBKa SMUCCHOHHBIX CIEKTPOB W UJAEGHTHU(HUKAIMUSA SIEMEHTOB 10 MX CHEKTPaM.
KonuyectBennsiii anamus, ¢opmyna Jlomakuna-Illaitbe. IlpakThika aTOMHO-3MHCCHOHHOM
CHEKTPOCKONHUU. ATOMHO-3MHCCUOHHBIM aHalIW3 C WMHAYKTUBHO CBSI3aHHOM I1a3Moi. XHMHKO-
CIIEKTpaJIbHbIE METO bl AHAJIN3A.

ATOMHO-3MHCCHOHHAst  (oToMeTpusi  IuUlaMeHu. [a30Bble  IUIaME@Ha  Kak  BHJbI
HU3KOTEMIEpaTypHOM IIa3Mbl, HX XapakrepucTtuka. biok-cxema miiameHHOro (oTtomerpa.
Bo3MoxxHOCTHM MeToAa M ero orpaHuyYeHHs. AHUOHHBIA M KaTHOHHBIM 3(¢ekTbl. Meroab
KOJIMYECTBEHHbIX  OIpelesNeHnd B IulaMeHHoW  Qoromerpuu. Ilpenen  oOHapykeHus,
MPELU3UOHHOCTD, CEJIEKTUBHOCTh. O0IacTU MPUMEHEHHUS.
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ATtomHO-a0copOmonHas  crnekTpodotomerpus.  OOmias  xapakTepucThKa  METOJa.
[lornonienre 3I€KTPOMArHUTHOIO M3JIy4eHUs CBOOOJHBIMU aTtomamM. biok-cxema mnpubopa.
Ucrounnkn MoHOXpomaruueckoro wusiydeHus. CrocoObl atomMu3anuu MpoObl. MoayssTop, ero
Ha3zHaueHue. 306uparenbHOCTh, JOCTOMHCTBA M HEAOCTAaTKU Meroaa. CpaBHEHHME aHAIMTUYECKHX
XapaKTepUCTUK METOJIOB aTOMHOI abcopOLMK U aTOMHON YMHUCCHH.

3.3. MounekynsipHas cnekrpockonusi. CrnektpodoToMeTpudyeckuid aHaiau3. MeToabl
ONTUYECKOW MOJIEKYJSIpHOW crnekTpockonuu. llorjoiieHne 3JeKTPOMarHuTHOrO M3Jy4EHHUs!
MOJIEKyJIaMU. DJIEKTPOHHbIE MEPEX0/bl U CHEKTPhbl MOIJIOMIEHUsT MOJeKyl. CXeMbl 3J€KTPOHHBIX
nepexonoB. CpaBHeHHWE aHAJIUTUYECKUX CHUTHANOB, 00ycioBieHHbIX d-d*—mepexomamu,
nepexojaMu ¢ IEPEHOCOM 3apsiaa U m-n*—nepexoaaMu. 3akoH byrepa-JlamGepra-bepa. MossipHbiid
ko3 ¢uiuent nornomenus Crnocodsl ero ompenenenus. OnTuMHU3anus yCIOBUM aHATUTUYECKUX
onpezaeneHuid. BbiOop onTuManbHON AMUHBL BOJBI U paboyero ceroduiabrpa. KoHTpacTHOCTH
aHanuTH4ecKol peakuuu. OTKIIOHEHH OT 3akoHa byrepa-Jlambepra-bepa. CpaBHenue poromeTpun
u crnekrpogoTroMeTpuu. Ammaparypa s CHEKTpo- U (OTOMETPUUYECKUX HM3MEPEHUH.
XapakTepucTuka (HOTOMETPHUECKIX METOJ0B aHanu3a. M30uparenbHOCTh B CIEKTPO(OTOMETPUHU U
ee obOecrneyenue. [IpuHIMIT aAAUTUBHOCTH TIOIVIOIIEHMS B aHaluu3e OWMHApHBIX cMecel
HOrJIomAIuX  Bemiects, Meton Dupopara. TodHOCTH  pe3ynabTaToB  (OTOMETPUYECKUX
onpenenenuit.  Jupdepenumnansuas  potomerpus.  Mertox  0oAHO- W JABYCTOPOHHEH
middepennranbHOR poToMeTpur. MeTo bl CIEKTPO(HOTOMETPUYECKOTO TUTPOBAHUS.

TypObunumerpuueckuii U HepenoMeTpudeckuid MeToasl aHaiu3a. PaccesHue cBeTa
aucriepcHbIMU  cuctemMaMu. CBsI3b ONTHYECKOW IJIOTHOCTH C KOHIIGHTpalMed OIpenesisieMoro
BeniectBa. Koagpgunuent myrHocTH cucteMmbl. TeopeTudyeckue OCHOBBI TypOUIUMETPUM U
Hedenomerpun. YpaBHeHue Poanes. TpeOoBaHus, NMpeAbsBIsEMble K HCIOJb3YEMbIM PEAKIUIM.
TypOuaumerpuueckuil KHHETUYECKUH MeTol. BO3MOXKHOCTH METO/I0B.

JlromuHecueHTHble MeTOAbl aHanu3a. diayopecueHuus u QocpopecueHuus. [Ipumenenue
SHEpPreTUyYeckol auarpaMMbl SI0JOHCKOrO MpH PacCMOTPEHUH CHHIJIET-CUHIJIETHBIX U CHHIJIET-
TPUILIETHBIX 3JEKTPOHHBIX mepexonoB. KonebaTenpHas penakcalysi U BHYTPEHHSISI KOHBEPCHUS.
KBaHTOBBII 1 3HEpPreTUYeCcKuil BoIX0O1bl. DAKTOPHI, BIUSAIONINE HA MHTEHCUBHOCTH (DIyOpECLCHIINHU.
TemnepaTypHOe M KOHLEHTpalUMOHHOe TyuieHue (ayopecuenuuu. Ilpasmiio Crokca-Jlommens.
CBs3b CTpPOEHMSI MOJIEKYJIbl OPTaHUYECKOI'O COEIMHEHUS! C €ro CIIOCOOHOCTBIO K (UIyOpECLEHLIUH.
3epkajibHasi CUMMETpUsl CIEKTPOB TOTJIOLIEHUS U HcmyckaHus (mpaBwio JleBmmuHa). 3akoH
BaBunoBa. Cxema (ayopumerpuyeckux u3MepeHuid. BblOOp mnepBMYHOTO H  BTOPUYHOIO
ceeTopuiabTpoB. ['pagynpoBouHas 3aBUCUMOCTb W KOJMYECTBEHHBIM  aHanmu3. OOmias
XapaKTepUCTUKA METOIa.

Pa3zoen 4. dnekrpoxumuueckue MeTo bl aHammnza (OXMA).

Knaccudukamms OXMA. Krnaccudukanus 37€KTPOJOB U DJIEKTPOXUMHYECKHE METOIBI.
[Tonstpusyembie u HemoJsisipuzyembie dsnekTpoabl B DOXMA. Hcnonb3yemble XUMHYECKHE H
NIEKTPOXUMHUUYECKUE pEaKIu, TpeOOBaHUs, NMpPEIbsSBIAEMble K 3TUM peakuusMm. Bo3moxHocTu
OXMA.

Konaykromerpuss 1 KOHAyKTOMETpHUYeckoe TUTpoBaHue. OOmias XxapakTepucTUKa MeToJa.
VY enbHast ¥ SKBUBAJICHTHASL 3JIEKTPOIIPOBOIHOCTh PACTBOPOB AIEKTPOIUTOB. [101BMKHOCTH HOHOB.
[Ipsimass KOHAYKTOMETPHUS U KOHIAYKTOMETpU4eckoe TuTpoBaHue. Kpuseie TutpoBanus. dakropsl,
BIMSIOIIME HAa XOJ KpPUBBIX TUTpoBaHus. llpuHuunuanbHas cxeMa YCTaHOBKM  JJIs
KOHJYKTOMETPUYECKUX  HM3MEPEHUH, MCIOoJIb3yeMble  AJIEeKTpoJbl. Bo3MoxkHOCTM — MeTona,
JOCTOUHCTBA, HejocTaTku. [IpuMeps! onpenenexui. .

BricokouyacroTHoe TuTpoBaHue. OcobeHHOCTH MeToa. [IpuHIMnuanbHas cxeMa YCTaHOBKH.
Hcnonp3yemble HMHAYKTUBHBIE M €MKOCTHbIE 0€33JIeKTpoJHble siueku. Dopmbl  KpPUBBIX
BBICOKOYACTOTHOTO TUTpOBaHus. Anmnaparypa. Bo3moxxnoctu Metona. [Ipumeps! onpeneneHuii.
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[loreHumomeTpuss U  NOTEHLMOMETpUYECKOe TUTpoBaHue. OmnpenesneHue  MeToja.
Hcnons3yemsle sueiikd. MHIMKATOpHBIE DJIEKTPOAbI M DJIEKTPOAbl CpaBHeHUs. HoHomerpus.
JlonHaHOBCKUM M 1u(¢dy3noHHbIM noteHuuansl. Kinaccudukanus MOHOCENEKTUBHBIX 3JEKTPOIOB.
OCHOBHBIE XapaKTEPUCTUKH HOHOCEIEKTUBHBIX 3JIEKTPOJOB pa3iMuHbIX THUNOB. [IpuunHsl,
00yCIIOBIMBAIOIINE U30UPATENHLHOCTH AMEKTPOI0B. YpaBHeHue Hukosbckoro-OitzenmMana. Metobl
onpeneneHuss KOAIPQUIMEHTOB CEJIEKTUBHOCTH, BEPXHEIO0 M HIKHEro Ipejena auana3oHa
onpesesieMblX  COJAEepXKaHUM. YTIJIOBOH KOS(POUIMEHT 53IeKTpoAHOM (yHKUMH. MeTobl
KOJIMYECTBEHHBIX ONPEAEICHUN U yclIoBus UX npumeHeHus. [Ipsmas norennuomerpus (pH-metpus,
noHomerpusi). Bo3moxkHoct  Merona.  Meroasl  tuTpoBaHus.  OOpaOoTka  KpUBBIX
MOTEHIIHOMETPHUECKOTO TUTPOBaHUsA. MeTo bl 100aBOK.

Bonbramnepomerpuueckue Meronasl aHanuza. Kilaccuueckas nosisiporpadus, OCHOBBI
Metona. [IpuHIMNUaNBEHAsS cXeMa MoJsIporpapuueckoil ycTaHOBKH. lcmonb3yembie 3JIEKTPOIbI,
TpeOoBaHMs, TMpeabsBiIsieMble K aekrpoaaM. llonsipu3anMoOHHbIE KpHBBIE HHIAMKATOPHBIX
WIEKTPOAOB.  PTyrHBIM  Kamaromui  3I€KTpPOJ, TBepAble  deKkTponbl.  Ilosssporpammsl.
Wntepnperanus mnonsporpamMM. OcTaTouyHbIi M KOHAEHcATOpHbIM Toku. dapaneeBckuil TOK.
CpoiicTBa  mpeAenbHOro  aU(@y3uoHHOro Toka. YpaBHeHue WMibkoBuua.  YpaBHEHHE
nossiporpaduyeckoit  BoaHbl ['elipoBckoro. IloTeHiuan mosyBosiHbL. BbpiOOop W Ha3zHauyeHHe
noJsisporpaguyeckoro (oHa. AHOMAIMM Ha MOJAAPOrpadUUYECKUX KPUBBIX M HMX YCTpPaHEHUE.
KayecTBeHHBI M KOJIMYeCTBEHHBIH mnosisgporpapudeckuil aHaiau3. COBpEMEHHbIE HaIPABIICHUS
pa3BuTusl BoJbTamnepoMeTrpuu. OOnacTh HUCHOJb30BaHUSA. B03MOXXHOCTH, JOCTOMHCTBA U
HEJ0CTAaTKU METO/A.

Amnepomerpudeckoe TtuTpoBaHue. OOmias xapakTepucTuka Merojaa. Bbeibop ycnoBuit
amMIepoMeTpuuecKux u3MmepeHuil. [IpuHIMNuanbHas cxeMa yCTaHOBKU Ui aMIIEpOMETPUYECKOIO
TUTpoBaHUs. Tumbl KpUBBIX TUTpOBaHMA. buammepoMmerpuueckoe TUTPOBAHUE, YCIIOBHUS
aMIIEpOMETPUYECKUX H3MEPEHUH C ABYMS MHIMKATOPHBIMHU 3jeKTpojamu. KpuBble TUTpOBaHUS.
Bo3MoxHOCTH, JOCTOMHCTBA M HEAOCTATKU MeToAa. [IprMepbl NpakTHYeCKOro UCTI0Ib30BAHMUS.

Kynonomerpuueckuid  meron aHanmmza. Kiaccudukamuss METOJOB  KYJOHOMETPHH.
OO0benuuenHbiil 3akoH Papanes. Beixoa no toky. IIpsaMast KylmoHOMETpUS U KYJIOHOMETPHUYECKOE
tutpoBaHue OcobeHHOCTH MeToJ0B. KylmoHoMeTpus mpu KOHTPOIMPYEMOM MOTEHLMAIE U IpU
KoHTpospyemoMm Toke. Ilonsipuzanvionnsie kpusble. Bpibop moreHuuana pabodero 31eKTpoja.
Pacuer kosiMmuecTBa  DJIEKTPUYECTBA, 3aTPAYCHHOIO HA  JJIEKTPOXMMHUYECKYIO  PEAKLHUIO.
[IpuHuunuanbHasgs  cxeMa  KYJIOHOMETPUYECKOM  YCTAHOBKH. OOnactb  NpPUMEHEHUS.
Kynonomerpuueckoe tutpoBaHue. Bribop Toka snekTponuza. OcoOEHHOCTH T€HEPUPOBAHHOTO
tuTpanTa. CnocoObl MHIMKAMU KOHEYHON TOYKU TUTPOBAHHUS (BU3yalbHbIE U HUHCTPYMEHTAIIbHBIE).
[IpuHuunuanbHas cxeMa YCTaHOBKM JUIsl KYJIOHOMETpUYECcKoro TuTpoBaHus. IlpakTtuueckoe
MIPUMEHEHUE METO/1a, €ro I0OCTOMHCTBA U HEIOCTATKH.

DnekTporpaBuMeTpuueckuii  ananus. CrnocoObl BbINOJHEHUA —onpeneiaeHuil. OOmas
xapakTepuctuka Merosaa. [Ipoueccel, nporekarolmue Ipu 3JeKTpoiause. Bpibop 31eKkTposos.
VYcnoBust  snekrpoocaxkaeHus. TpeOoBaHus, TNpeabsBIseMble K OCaJKaM Ha 3JEKTpoJax.
Hcnonp3oBaHue 3JIEKTPOOCAKIACHUS I LENed KOHLICHTPUPOBAHMSL, OIPENEICHUS U pa3/IeIcHUS.
Buyrpennuii 25nexTposns. JJoCTOMHCTBA U HEJOCTaTKA METOAA.

Pasoen 5. Xpomarorpaduueckue MeTopl. ABTOMaTU3alys METOI0B aHAIU3a.

Teoperuueckue OCHOBBI  Xpomarorpaduueckux MeTomoB. OOMacTH  NpPUMEHEHHUS
Xpomarorpapu4eckux MeTOJ0B aHanu3a. Xpomarorpamma. Ilapametpsl ynepxuBanusi. ®dusnko-
XUMHYECKHE OCHOBBI XpoMmarorpaduyeckoro mporecca. Knaccupukanus MeTo0B xpomarorpaduu
[0 arperaTHOMY COCTOSHHIO (a3, 0 MEXaHU3MY paslelieHHs U croco0y odopmieHUs mporecca.
OcHoBbl xpomartorpaduueckoro paszzgenenus. Koadounment pacnpeneneHuss U Kod(hGHIHMEHT
pasnenenus. OcHOBHOM 3akoH xpomatorpaguu. BzammocBszb (OpMbl BBIXOJHONW KpUBOW U
M30TE€PMBI COpPOLIMKM B KOJOHOYHOM XpoMarorpauu, aHAIUTUYECKUU aCTEeKT 3TOW 3aBUCHUMOCTH.
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®dakxTopbl, BAUAIONINE HA CKOPOCTh ABMXKEHUS XpoMaTorpaduueckoi 30Hbl. Teopusi TeOpeTHUEeCKUX
tapesnok. Teopernueckas Tapenka. BeicoTa, sKkBUBaseHTHas TeopeTuueckol Tapenke. Kunernueckas
Teopus xpomatorpaduu. YpaBHeHue Ban-/leemtepa. Kpurepuu s dexTuBHOCTH
xpomarorpaduyeckoro mnpouecca. CTeneHb pas3ieneHus U KpUTEpUi celeKTUBHOCTU. Kputepuii
pazaenenus. OnTUMuU3aLuUs IPOLECCOB Pa3/IeIeHUsl CMECEH BEIECTB.

5.1. Xpomartorpaduyeckue METOIbI.

5.1.1. l'a3oxkukocTHas xpomarorpadus. O6mmas XapaKTePUCTUKA MeToJa.
[IpuHnunuanpHass cxemMa ra3oBoro xpomartorpada. YCTpPOHCTBO M Ha3HAYEHUE  Y3JIOB
xpomarorpada. TpeboBaHus, MpeabsIBISIEMbIE K HETIOJBUKHON U MOABWKHOU (azaM. JleTeKTopsl,
uX Kiaccudukanust 1 TpeOOBaHMS K HUM.

Metoasl uaeHTU(UKALMKM  BELECTB B Ta30BOM  xpomarorpaduu. JIuHeliHble U
norapumMuyeckue HHIEKCHl yaepxkuBaHus. KoppenslnnoHHbIE ypaBHEHHS: CBsA3b I1apaMeETPOB
yIep>KUBaHUSl KOMIIOHEHTOB C UX (PU3UKO-XMMHUYECKMMHU cBoicTBaMu. KauecTBeHHBIH aHanIM3 1o
norapudmMuyeckuM HHAEKcaMm ynepkuBaHus KoBaua. MeToJipl KOJIMUECTBEHHOIO aHajM3a: METOJ
a0COJIFOTHOM I'payupOBKH, METOJ HOPMHUPOBKM, METOJ BHYTpPEHHEro craHjapra. llonmpaBouHble
KOX(QQUIMEHTbl K IUIOmaAsM nukoB. Ilpumepbl NpakTHUYECKOrO HCIHOJB30BaHUS TIa30BOMU
xpomatorpadumu.

5.1.2. KunxoctHas xpomatorpadusi. Krnaccudukamms METOJIOB KUJIKOCTHOM
xpomarorpapuu. OcobenHoctu BDOXKX. IlpunnunuanbHas cxema >KMIKOCTHOTO Xpomatorpadga
BbicOKoro gaBieHus. Tumbl perektropoB B BDOXX. XuakoctHo-agcopOumonnas BIXKX.
HopmanbHo-¢a3oBeiii U oOpaiieHo-Ga3oBblii  BapuaHThl: COPOEHTHI, JJIOEHTHI, pa3leisieMble
BenlecTBa. TUMbl B3aMMOJEHCTBUSI COPOEHT-BEIECTBO, COPOEHT-AIIIOEHT, 3JIIOCHT-BEIIECTBO B
BOXKXX. ®akrop emkoctH, ero Qusmyeckuil cmbici. ['pagueHtHoe smroupoBaHue. BiusiHue
3(pPEKTUBHOCTH, CEJIEKTUBHOCTU M EMKOCTH KOJOHKM Ha pa3/eleHHe CMeceil aHalIu3upyeMbIX
BelIeCTB. MeTo bl ACHTU(PHUKAIIUYA BEUIECTB U KOJIMUECTBeHHOTO aHaynu3a B BOXX. JloctouncTBa
n Hepoctatkn BOXX. Mon-nmapnast xpomartorpadus, mpuMepbl MPaKTHYECKOTO HCIOJIb30BAaHUs
B2XXX B ananuse.

PacnpenenurenbHas OymaxkHas xpomatorpagus. OcHOBBI OymMakHOW Xpomarorpaguu.
IlonBwxHas u HemoaBMKHAs (¢a3bl. MukcoTponHbli psja  pactBopureneil. TpebGoBaHus K
xpomarorpapuueckoir Oymare. Xpomartorpaduyeckue mapameTpbl. THIBI XpoMaTOrpamMM:
OJIHOMEpHasi, JIByMepHas, Kpyromas, »3jekTpodopernueckas. Meroa oOpaiieHHbIX — (a3.
3aBUCUMOCTb (POPMBI IIITHA OT BUJA U30TEPMBI pacnpeseneHus. Metoapl nIeHTU(UKALUHN BEIEeCTB
Ha OymMaxxHOW XpomaTtorpamme. KoJiMuecTBEHHBIM aHATW3 B MeTOoJle OyMa)KHOM Xpomarorpadumu.
JlocTouHcTBa M HEAOCTAaTKU MeToAa. O0IacTb NPUMEHEHUS.

5.1.3. HonooOMeHHas u wuoHHas xpomartorpadus. CymHOCTh MeTona. TpeGoBaHus,
MPEABSBIAEMbIE K pEaKIUsIM HOHHOro obomeHa. OcOOEHHOCTH HMOHOOOMEHHOM Xpomarorpaduu.
HNonoobmenHoe paBHoBecue. KoHcTanTa HOHHOTO oOMeHa. M3oTepmMbl HOHHOTO oOMeHa. BnusHue
KOHCTaHTbl MOHHOIO OOMeHa Ha ¢opMy H30TepMbl HOHHOro obmeHa. KospduuueHnt
celeKTUBHOCTH. CHHTETHYECKHEe HMOHOOOMEHHMKH, KAaTHOHWUTHI M aHMOHUTHL. Kiaccuduxauus u
cBoiictBa. CopOuuoHHble psAbl. Buabl 00MEHHONW €MKOCTH HOHOOOMEHHUKOB. BniOop
ONTHUMAJIbHBIX YCJIOBUII HOHOOOMEHHOIO pasjeneHus BemecTB. llpuMeHeHHe HOHOOOMEHHOM
xpomarorpapuu B AHAIMTUYECKOM XMMHUM OpPraHMYECKUX M HEOPraHMYeCKUX COEIUHEHUM:
paszeneHue, O4YHCTKAa, KOHLEHTpUpoBaHue u T.A. Ilpumepbl mpUMEHEHHUS HOHOOOMEHHOU
xpomarorpaguu B TEXHOJIOrHUecKux mpoieccax. MonHas xpomatorpagus. biok-cxema MOHHOTO
xpomarorpaga. Paspenstomiye M KOMIEHCAallMOHHblE KOJOHKU. Jlerekropbl. [IpuMmeHneHue B
AHAJIUTUYECKON XUMUH. AHAIUTUYECKHE BO3MOXKHOCTH METO/1a.

5.1.4. Tenwb-xpomarorpadus. I[logsuwxnas u HenmojsuxHas (as3pl. OOlIee ypaBHEHHUE,
omuchIBaoIIee mpoiecc renb-xpomatorpaduu. CopOeHtsl. OOIMH, BHEIMIHUM W BHYTPEHHUMN
o0bembl rens. [lapamerpsl smounpoBaHus. BelpakeHue ans ko3dduuueHTta pacnpenesieHus U
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KOHCTaHTbl ~JJOCTYNHOCTHU. Bo3moxHOcTH renb-xpoMatorpaguu. Ilpumepbl IpakTHUECKOTO
UCIOJIb30BaHMSL.

5.1.5. bymaxHnas pacnpenenurenbHas xpomarorpadus. [loasuknas, HemojaBwxHas (asa.
OCOOeHHOCTH IJIOCKOCTHOM Xpomatorpaguu. Paxtop pasneneHus. Buiel pacrpenenurenbHbIX
xpomarorpadpuit

5.2.ABToMaTH3aIMs METOI0B XUMUYECKOIO aHAJIN3a.

ABTOMAaTHYeCKMI M ABTOMATU3UPOBAHHBIM aHaIWM3: LeaM U 3agaud. JucKpeTHble
aBTOMAaTUYeCKUe aHanu3aropsl. [IpuHIMN aelcTBUSA, TOCTOMHCTBA M HeNOCTAaTKW. lIpoTouHble
METOJbl aHaau3a pacTBOpPOB. HenpepbIBHBIM MNPOTOYHBIM aHAINW3 M INPOTOYHO-MHKEKIIMOHHBIN
aHaju3.

4 O0beM y4eOHOM 1M CITUIJIMHBI

Beero Cemectp
Bun yue6Ho# paboThI 3 7
3E Axan.u. | 3E | Akag.u. | 3E | Axan. 4.
OO01mast Tpy10€eMKOCTh AUCHHUILTAHBI 9 324 4 144 5 180
KonTakTHas padoTa — ayniuTopHbIE 447 160.8 1.78 64 2.67 96
3aHATHS:
Jlekuuu 0.89 32 0.44 16 0.44 16
Jlabopatopubie paboTsi (JIP) 3.58 128.8 1.33 48 2.22 80
CamocTosiTesqibHas1 padoTa 4.56 164 2.22 80 2.33 84
g;);;[:;THaH CaMOCTOSITEIIbHAS 08 0.4 0.4
CaMocrosTeNnbHOE N3ydYeHNe 4.53 2.21 2.32
163.2 79,6 83.6

pa3/ienoB AUCIHUILIIMHBI

3auer ¢ 3aver ¢
Bua uTOroBOro KOHTpOJIA: . .

OLIEHKOIA OIIEHKOii

Cemectp
Bun yueOHo# paboThl Beero 3 7
3E Actp.u. | 3E | Actp.u. | 3E | Actp. u.

OO611ast TPyI0€MKOCTh TUCIMILTAHBI 9 243 4 108 5 135
KonTakTHas padoTa — ayniuTopHbIE 447 120.6 1.78 48 .67 7
3aHATHS:
Jlexuuu 0.89 24 0.44 12 0.44 12
Jlabopatopusie pabotsi (JIP) 3.58 96.6 1.33 36 2.22 60
CamocTosiTesqibHas1 padoTa 4.56 123 2.22 60 2.33 63
KonTaktHast camocrosiTenbHast
pabota (AmmK uz VII ons 3au / 3au ¢ 0.6 0.3 0.3
oy.) 4.53 221 2.32
CamocrosiTenbHOE H3y4YeHue
pa3nienoB IUCUUILIIUHBI (1iu Opyeue 122.4 59,7 62.7
BUObL CAMOCMOSIMENbHOU pabomul)

3auer ¢ 3aver ¢
Bua uTOroBOro KOHTpOJIA: . .

OLICHKOIA OIIEHKOii

AHHOTanus padoyeil NPOrpaMMbl AU CHUTLTHHBI
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«Komnongnas xumus» (b1.0.15)

1 Heab aucuMMIMHBI — npuoOpereHue oO0ydaromuMucs 0a30BbIX 3HAHUN B 00JaCTH

TCPMOJUHAMHKHU ITOBECPXHOCTHBIX SIBJICHUM U CBOMCTB AUCTICPCHBIX CUCTEM U ITOJYUYCHHC YMCHI/If/'I B
YacTH HCIIOJIL30BAaHUS 3THX 3HAHUH npu KUCCIICA0OBAHUU, IIPOCKTUPOBAHUN U CO3AaHHUU PCAIbHbIX
CHUCTEM, ABJIAIOLINXCA B OOJIBIINHCTBE CJIy4acB M CIICPCHBIMMU.

2 B pe3yabTare H3y4eHUs THCHUTLUINHBI 00YYAIOIIHIACHA TOI/KEH:
Obnadams cneayOUMMA KOMIIETEHIUSIMA U HHIUKATOPAMH UX JTOCTHKCHUS:
OIlK-1.8, OIIK-1.17, OIIK-1.26.

3nameo:

IIPU3HAKU 0OBEKTOB KOJUIOWTHOM XMUMHUHU U UX KJIaCCU(UKALUIO.

OCHOBHBIE TIOHATHS M COOTHOLIEHMS TEPMOJAWHAMUKHU IOBEPXHOCTHBIX  SIBJICHUH
(TepMOIMHAMMKA MTOBEPXHOCTHOTO CJIOS; aJAre3usi, CMauMBaHWE M PACTEKAHUE JKUJKOCTEH;
JMCIIEPCHOCTh U TEPMOJIMHAMHUUYECKUE CBOMCTBA TeJl; acOpOLUs Ia30B U MapoB, acopouus
U3 pacTBOPOB).

OCHOBHBIE T€OPUH (HU3MUECKOU acopOIIH.

OCHOBHBIE IIPEJCTABJIEHUS O CTPOEHUM JIBOMHOIO 3JIEKTPUUECKOIO CJIOs; IPUPOIY
3JIEKTPOKMHETUYECKOTO MOTEHIUANA; OCHOBHBIE IEKTPOKMHETUUYECKHUE SIBIICHUS.

yCIOBUS TpUMEHMMOCTH 3akoHa CTokca; 3akoH OWHmTeiiHa — CMOJYXOBCKOTO,
TUIICOMETpUYECKOe ypaBHeHue Jlamaca.

IPUPOAY CEIMMEHTAlMOHHOM M arperaruBHOM YCTOMYMBOCTH; OCHOBHBIE CBOWCTBA
pactBOopoB ITAB Kak 1uo(UIBHBIX CUCTEM; OCHOBHBIE TI0JI0keHUs Teopuu JJIDO; mpuunHb
U OCOOCHHOCTM OBICTPOM M  MEUIGHHOM  KOaryisiiiM, KOHLEHTPAalMOHHOM W
HEHUTPAJIN3ALMOHHOMN KOATyJIALMH.

TUIBl CTPYKTYpP, BO3HHMKAIOIIME B JUCHEPCHBIX CHUCTEMaxX, NPUYMHBI U YCIOBHS UX
o0pa3oBaHus; KJIaCCU(PUKALIMIO TUCIIEPCHBIX CUCTEM TI0 UX PEOJOTMUECKUM CBOWCTBAM.

Ymemo:

paccYUTHIBATH MApaMETpPbl, KOTOPHIMU XapaKTEPU3YIOT AUCIEPCHOCTD.
NpoBOAWTL PACUCTbl C HCHOJB30BAHHUEM OCHOBHBIX COOTHOILICHUH TCPMOANHAMUKHA
MOBCPXHOCTHBIX SIBJICHUH.

PacCUMUTHIBATH OCHOBHBIE XaPAKTEPUCTUKH IIOPUCTOU CTPYKTYPBI.

pPacCYUTHIBATH BEJIUYHUHY 3JIEKTPOKMHETUYECKOTO MOTSHIIAANA 110 JAHHBIM JJIEKTPOOCMOca U
anekTpodopesa.

paccuuTHIBATh MHTErpalibHYI0 U Tu((depeHlraIbHyl0 KpUBbIE paclpe/esieHUs] 4acTUll 10
pa3mepam.

paCcCUUTBIBATh U aHAJIM3UPOBATH NIOTCHIHUAJIBbHBIC KPUBLIC ITIAPHOT'O BSaHMOﬂeﬁCTBHH qaCTHll.
pacCUUTBhIBATh U UBMEPATDH BA3ZKOCTb AUCIICPCHBIX CUCTEM.

Braoemus:

IIPECTABIICHUAMH O POJIM MOBEPXHOCTHBIX SIBJICHUM U JUCIEPCHBIX CUCTEM B TEXHUKE U
NIpUPOJIE.

METOaMU U3MEPEHHU IIOBEPXHOCTHOI'O HATSHKEHHU, KPAaeBOIO yIiIa.

3HAaHUSMHU O METOJaX U3MEPEHHUsI aJICOPOLIUU U YAETbHONU MOBEPXHOCTH.

3HaHUSAMHU 00 YCIIOBUSAX IPUMEHUMOCTH ypaBHeHus I enbmroiibra — CMOIyXOBCKOTO;
METOaMU OIPENCIICHUS DIEKTPOKMHETUYECKOIO IIOTEHIMAIA.

METOJIOM CEJUMEHTAIIUOHHOI'0 aHaI13A.

METOJIaMU OIPEJEIICHUS] KPUTHUECKOM KOHIEHTpAIlMM MULIEIJIO00pa30BaHus;

METOaMU UCCIIENOBAHUS KUHETUKU KOAryJIALUH.

METOaMU U3MEPEHHUS U aHAIu3a KPUBBIX TECUCHHUS.

3 Kparkoe conep:kanue JUCHUNIIHHbBI
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Paznen 1. Ilpenmer u npu3Haku 00BEKTOB KOJIOMIHOW XUMHUHU

KommonnHas xumus - Hayka O IOBEpXHOCTHBIX SBJIEHHUAX W JUCIEPCHBIX CHCTEMax.
OCHOBHBIE TIOBEpXHOCTHBIC SIBIICHHS: aAre3dsi M CMayMBaHUE, KallWIISPHOCTh, aacopOuus,
AJIEKTPUUYECKHUE SIBJICHUS HAa IOBEPXHOCTSIX U JIp.

OCHOBHbIE TPHU3HAKM JUCIEPCHBIX CHUCTEM - TETEPOr€HHOCTb U  JUCIEPCHOCTb;
MOBEPXHOCTHAsT DHEPTUs; KOJMYECTBEHHBIE XapaKTEpUCTUKU aucnepcHocTH. Kiaccudukanus
JHCIIEPCHBIX CHCTEM IO arperaTHOMY COCTOSIHUIO JHCIEPCHON (a3bl U JUCIEPCHOHHOW Cpembl.
Knaccuduxkanus cBo60IHOIUCIEPCHBIX CUCTEM TI0 Pa3MepaM YacTHI U [0 B3aUMOJCHCTBUIO MEXKIY
JMCTIEPCUOHHOM cpenoil M aucrnepcHo (a3oii. Ponb MOBEPXHOCTHBIX SIBICHUH W JIUCIIEPCHBIX
CHCTEM B IIPUPO/IE, TPOMBIIITIEHHOCTH U, B YaCTHOCTH, XMMHUYECKOMN TEXHOJIOI HH.

Pazpnen 2. TepmoiMHaMuKa MOBEPXHOCTHBIX SBJICHUN

OOwuas  xapakTepUCTUKA IIOBEPXHOCTHOM »Hepruu. [loBepXHOCTHas 3Hepruss B 0OLIEM
ypaBHEHUM 1-ro M 2-ro Hadajg TepMoAMHAMUKU. IIoBEepXHOCTHOE HATsKEHHE KaK Mepa SHEpruu
I'n66ca MmexdazHoil mnoBepxHocTU. [IOBEpXHOCTHOE HATSKEHUE - XapaKTEPUCTUKA IMPUPOAbI
colpuKacaromuxcst ¢pa3 u ux BzaumojercTBus. CBoMCTBAa MOBEPXHOCTEN )KUIKUX M TBEPIbIX TEJl.
VYpaBuenue ['m0O6ca-I'enbmrosbla st BHYTpEHHEH YelNbHOW MOBEPXHOCTHOM 3Hepruu (MOJHOM
MIOBEPXHOCTHOW SHEPruu). 3aBUCUMOCTb SHEPreTUYECKUX IapaMeTpOB IOBEPXHOCTH OT
temneparypsl. [Iporeccsl caMonpon3BOIBHOTO YMEHbBIIEHU S IOBEPXHOCTHOM 3HEPruu.

AncopOuus ¥ NOBEPXHOCTHOE HarspkeHue. CBs3b BEJIIMYMHBI aAcOpOLMU C HapaMeTpaMu
CHUCTEMBI: HM30TepMa, M30MMKHA W u30cTepa aacopOumu. Meron u30bITKOB ['mGOCa.
®dynnameHTanbHOE aAcopOIuMoOHHOEe YypaBHeHue ['nbO6ca. ['mbOcoBckas ancopOuus. YactHoe
BbIpakeHHE ypaBHeHUs ['nO0ca. I[loBEpXHOCTHO-aKTUBHBIE M IOBEPXHOCTHO-MHAKTHBHbIE
BELIECTBA.

AJre3us, CMauyMBaHME M pAacTEeKaHHWE SKUAKOCTeH. Anaresus u koresus. [lpupoma cun
MexX(a3zHOro B3auMoJieHcTBUS. YpaBHeHue J{ronpe ais padorsl aare3nn. CMauMBaHUE U KPaeBOM
yroi. 3akoH lOnra. CBs3p paloThl aare3ud c KpaeBbIM yriom (ypaBHenue [lrompe-FOura).
JInoduneusie u anodoOHbIE MOBEepXHOCTU. MeTozpl ompeneneHusl KpaeBblX YIioB. Biushue
NOBEpXHOCTHO-aKTUBHBIX BeulecTB (IIAB) Ha cmaunBanue. Pacrekanue xuakocreil. Koaduunenr
pactekanus no [apkuncy. Dddext Mapanronu. MexdazHoe HATSDKEHHE Ha TPAHULE MEKITY
B3aMMHO-HACBIIIEHHBIMU JKUAKOCTSAMU U NpaBuiio AHTOHOBA. [IpakTHueckoe 3HaueHue aares3uu,
CMauMBaHUs U PACTEKaHMUsL.

JlucnepcHOCTh M TepMoAMHAMHUYecKre cBorcTBa Teil. [IpaBuio ¢a3 ['m6bca u nucrnepcHOCTb.
BnusiHne KpuBU3HBI IOBEpXHOCTHM Ha BHyTpeHHee pasieHue Ten (ypaBHeHue Jlammaca).
[loBepxHocTHast 3Heprus U paBHoBecHble (opmbl Ten. [Tpunnun I'm66ca-Kropu. 3akon Bynbda.
Kanunnspusle sBiaenus (ypaBHeHue JKiopeHa), MX posib B IPHUPOJE U TEXHOJOIMH. MeTossl
OINpe/ieJieHUs] TOBEPXHOCTHOTO HATSDKEHUS. 3aBUCHUMOCTb TEPMOJMHAMUYECKOM peaKIMOHHOU
CIOCOOHOCTH  OT  JucnepcHocTd. YpaBHenue KenbBuHa. BrnusHue aucnepcHocTH — Ha
pPacTBOPUMOCTH, KOHCTAHTY PABHOBECHSI XUMUYECKOH peakuuu, TemMreparypy $pa3oBoro nepexoza.

[TonyyeHnne aMcnepcHbIX cUCTEM. MeTonpl AucrieprupoBaHus. YpaBHeHue PeOunpmepa ans
paboTel nucneprupoBaHusi. ANCOpPOLMOHHOE TMOHMXKEHUE mpodyHocTH (dpdext Pebunaepa).
I'omoreHHass u rereporeHHas KoHJeHcauus. MeractabmwibHOe cocTossHue. OHeprus ['ub60ca
oOpa3oBaHUs 3apoIplllia HOBOM (ha3bl, KpUTHUECKUI panuyc 3apojbiia. /[Be ctaauu oOpa3zoBaHus
HOBOHM (a3pl. CBsi3p KHMHETUKM 0Opa3oBaHMUs HOBOW (ha3bl C TEpECHIICHUEM. YIIpaBJieHHUE
JMCIIEPCHOCTBIO IIPU TOMOIE€HHOW KOHAeHcanuu. [IpuMepsl NONydeHHs ITUCIEPCHBIX CHUCTEM
MeToAaMH (PU3UYECKON U XUMUYECKON KOHICHCALIUH.

Pazpen 3. AncopbunoHHbIE paBHOBECHS

Knaccudukamuss mexanusmoB ancopouuu (dpusmyeckas amcopOuus, xemocopOuus u
noHooOmenHast aacop6uus). Ilpupona aacopOuMOHHBIX cuil. OCOOEHHOCTH COCTABJISIIOIIMX CHIT
Ban-nep-Baanbca (opueHTalMOHHBIX, HHAYKIUOHHBIX M JUCIIEPCHOHHBIX) IMpPU aJCOPOLMM.
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VYpaBHeHUe Uil MOTEHUMAIBHON SHEPrMM B3aUMOJEHCTBHUS aTroMa (MOJEKYJbl) C HMOBEPXHOCTHIO
Tena.

AncopOuus ra3oB M IapoB Ha OJHOPOJHOW NOBEPXHOCTH. 3akoH [‘eHpu. YpaBHeHue
M30TePMbl MOHOMOJIEKYJIIpHOU ajcopOuuu JIenrmiopa u ero aHaius. OnpeaesieHue KOHCTaHT 3TOro
ypaBHeHMs (JnuHeiHas Qopma ypaBHeHus Jlenrmropa). VYpaBHeHue @peiinnxa. Teopus
MOJIMMOJIEKYJIApHO# ancopOuun bpynayspa, Ommeta, Temrepa (BOT), ypaBHeHHE H30TEpPMBI
ajcopbuuu, ero ananus. Jlunerinas gopma ypaBuenuss BOT u pacuer ero koncrant. OnpezeneHue
yleapHOM noBepxHocT MeTtogoM BOT.

AncopOuus ra3oB M IapoB Ha MOPUCTbIX Marepuanax. KojnyecTBEHHbIE XapaKTepUCTHKHU
NOPUCTBIX MaTepuanoB. llopucTele Tena KOPHYCKYISPHOHM, KpUCTAJUIMUECKOM H ry04aroit
CTPYKTYpPbI, MeTOJbl UX mnoiydeHus. Knaccuduxanus nop mo JlyOMHUHY M €€ B3aUMOCBSI3b C
TEOPUsMH aICOPOLIUH.

Teopust KanmWUIApHOM KOHJeHcanuu. KanuispHO-KOHACHCALlMOHHBIN rucrepe3uc. Pacuer
UHTErpajbHON U 1uddepeHanbsHoN KpUBBIX pacnpeaeseHus o0bema op Mo pasmepam.

Oco0eHHocTH afcopOLUU HA MUKPONOPUCTBIX MaTepuanax. IlorennuansHas reopus [lomstHu.
AncopOUMOHHBIM  MOTeHUMan. XapakTepucTudeckass Kpubas —azncopoOuuu. TemmneparypHast
MHBApPUAHTHOCTh U apPUHHOCTb XapaKTEpPUCTUUYECKHX KpHUBBIX. OOOOIIEHHOE ypaBHEHUE TEOPUHU
JlyouHrHa 0OBEMHOIO 3aloJHEHHs MHUKPOIOp, YAaCTHBIE Clydal 3TOTO ypaBHEHMs (ypaBHEHHE
Jy6bununa-Panymikesuua). AncopOuus ra3oB 4 NapoB B XUMUYECKON TEXHOJOTHH.

AncopOuus NOBEpXHOCTHO-aKTUBHBIX BellecTB. BiusHue crpoenuss monekyn IIAB Ha
MIOBEPXHOCTHYIO aKTUBHOCTb, IpaBuio J{rokno-Tpaybe. 3aBUCUMOCTb MOBEPXHOCTHOI'O HATSKEHUS
OT COCTaBa pacTBOpa IMpU COOMIOJEHMM 3akoHAa ['eHpu U ypaBHeHus JleHrmiopa. YpaBHeHHE
[HunikoBckoro. YpaBHEHHUsI COCTOSIHUS ra3000pa3HbIX NOBEPXHOCTHBIX (a1COPOILMOHHBIX) IIEHOK.
Tunel NOBEpPXHOCTHBIX IUIEHOK M OIpeAesieHue UX XapakTepucTuk. Becwl Jlenrmropa. dakrtopsl,
ONpe/EIAIOIINE arperaTHoe COCTOSIHUE —aJCOPOLMOHHBIX IUIeHOK. OnpeneneHue CTPOSHHs
aJICOpPOIIMOHHOTO €105 U pa3MepoB Mosiekyn ITAB.

Paznien 4. Dnekrpuueckue SBIEHNUs Ha IOBEPXHOCTU

JBoitHoii anextpuueckuii cioit (I2C), mexanuzmbl o6pazoBanus JJIC. CooTHOMIEHUS MEXIY
NIEKTPUUECKUM TOTEHUIMAJIOM M IIOBEPXHOCTHBIM HaTsKeHHeM (ypaBHeHus Jlunmmana).
DJeKTpOoKanWLIsipHbIE KpUBbIE U onpeaeneHue napamerpoB JI9C 1o 3TUM KPUBBIM.

O6mue npexacraBiaenust o teopusix ctpoerust JADC. Teopus I'ym — Yenmena. YpaBHeHue
ITyaccona-bonbsumana nns nud¢ysnoi yactu JI3C u ero pemenue. Tonmuna quddy3Horo cios u
BIIMSHUE Ha Hee pa3uyHbIX (akTopoB. [[BoiHON snekTpuueckuit cimoit mo Teopuu IlTepHa,
nepe3apsiaka nosepxHoctu. [Ipumepst oOpazoBanus [1IC. Muiiemibl u ©X CTpOCHHUE.

YerbIpe BUIA NEKTPOKUHETUUECKUX SIBICHUN. DIEKTPOKMHETUYECKUN MOTEHIMAI U BIUSHHUE
Ha HEro pas3auy4HbIX GakTopoB. YpaBHeHHue 'enpmronbua-CMOIIyXOBCKOTO Ul CKOPOCTH IEepeHoca
MpU  BJIEKTpoocMoce U diekTpodopese. ODPPexThl, HE YUYUTHIBAEMbIE OSTUM YypaBHEHHUEM
(MOBEpPXHOCTHAsI MPOBOJUMOCTD, MEKTPOPOPETUIECKOE TOPMOXKEHHE, PEIAKCALUOHHBIN 3((eKT).
[IpakTHueckoe UCI0JIb30BaHUE HIEKTPOKMHETHUECKUX SIBJICHUH.

Pasnen 5. Kunernueckue cBONMCTBA AUCIIEPCHBIX CUCTEM

OCHOBBI CceIMMEHTALIMOHHOIO aHaiu3a. CBsA3b CKOPOCTH OCAXKIEHMS YaCTHLl C UX Pa3MEPOM.
VYcnoBust cobOmonenus 3akoHa Crokca. CeaMMEHTAlMOHHBIM aHaINU3 MOJIMAUCIEPCHBIX CUCTEM.
KpuBas ceaumenrtanuu. KpuBble pacnpeneneHuss 4yacTUIl [0 pajauycaM. OKCIIEpUMEHTaJIbHbIE
METO/Ibl B CEAMMEHTAIL[MIOHHOM aHAJIN3e.

MouiekynsipHO-KMHETHYECKass ~ Ipupoja  OpoyHOBCKoro  jBwkeHus. CBsi3b  MEXIy
CPEIHEKBAJIPATUYHBIM CIBUTOM dYacTHIl M KodpduuueHrom muddy3un (3akoH ODHHIITEHHA-
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CMOyXOBCKOT0). DKCIIepUMEHTalIbHAs MpOBEpKa 3aKkoHa DWHIITeHA-CMoryxoBckoro. CineacTBust
13 TeOpUHU OPOYHOBCKOTO JIBHIKCHHUSI.

CenumenTannoHHO-1UpHy3noHHOE paBHOBECHE, TUTICOMETPUYECKU I 3aKOH.
CenMMEHTAIIMOHHASI YCTOMYUBOCTD TUCTIEPCHBIX CUCTEM.

Pasz[en 6. AFDeFaTI/IBHaH VCTOI\/JI‘II/IBOCTB H Koaryiaianusa JUCIICPCHBIX CUCTEM

OO01ue BOmpochl YCTOMYMBOCTH JUCHEPCHBIX cucTeM. CelMMEHTAallIOHHAas U arperatuBHas
ycToiunBocTH cucteM. JlnodunbHble U JTHOPOOHBIE CUCTEMBI: CaMOIPOM3BOJILHOE O0Opa30BaHUE
OJTHUX U HE0OX0IMMOCTh cTabunu3anuu apyrux. Kputepwuii muodunsHocTH cuctem no Pebunaepy-
lykuny.

JlmopunpHple  mucnepcHble cucteMbl. Kiaccupukanus u o0mas — XapakTepUCTHKa
MIOBEPXHOCTHO-aKTUBHBIX BellecTB. TepMonHamMKKa 1 MEXaHU3M MulleiooopasoBanus. CTpoeHue
muneit [TAB. Comobunu3zanus. OcHOBHBIE (DaKTOPBI, BIUAIONINE HA KPUTHYECKYIO KOHIICHTPALIUIO
mutnesiooopazoBanust (KKM). Meroast onpenenennst KKM. [Ipumenenune [TAB.

JInodobusie aucnepcHbie cucteMbl. @akTopsl ycToitunBocTH M1M0(POOHBIX cucTeM. brictpast u
MeaneHHast koaryasuus. Kuneruka koarymsuuu no CmoiryxoBckoMy. OmpezneneHue CKOpPOCTH U
BPEMEHH IOJIOBUHHOM KOAryisiiuy. 3aBUCUMOCTh YMCJIAa YaCTHUI] Pa3HOTO MOPsIIKA OT BPEMEHH.

OcHoBHble moJoxkeHuss Teopun Jepsruna, Jlanmay, ®Pepses, OsepOeka (IJIDO).
PackiuHuBaroIiee JaBleHUE U €ro COCTaBJIAIOIIME. DHEPrus 3JIeKTPOCTATUYECKOIO OTTAJIKUBAHUS
IIpU B3aUMOJICHCTBUM CJ1a003apsHKeHHbIX MoBepxHocTed. Cuibl U 3Heprus nputsbkeHus. OOliee
ypaBHEHHE [UId HHEPrMM B3aUMOJEUCTBMUS AMCIEpPCHbIX dacTull. [loTeHuuanbHbBIE KpHUBbBIE
B3aMMOJICUCTBUS 4YacCTHI] B HOHOCTAOMJIM3UPOBAHHBIX JUCHEPCHBIX cucTemax. [loTeHuuanbHbIN
Oapbep M €ro 3aBUCUMOCTb OT TOJIIMHBI JU(Qy3HOoro cios. Koarynsuus B mepBoM M BTOPOM
MuHuMyMax. He#tpanu3anuonHas ©  KOHLEHTpauumoHHass Koarymsuus. Ilopor  ObicTpoit
koarynsiuu. [lpasuno [yneue-Iapau. 3axkon [epsruna. Crabunuzanus TUCHEPCHBIX CHCTEM
BbICOKOMOJIEKYIIsipHbIMU  coeiuHeHusiMu (BMC) u TTAB. Metoasl OYMCTKHA MPOMBIIUICHHBIX U
OBITOBBIX CTOKOB, OCHOBaHHbIE Ha M3MEHEHUM arperaTMBHON M CEMMEHTAIMOHHOM yCTONYMBOCTH
JIMCTIEPCHBIX CUCTEM.

Pazgen 7. CTDVKTVDOO6D&30B3HI/IC U CTPYKTYPHO-MEXaHMYECKME CBOMCTBA JUCIIEPCHBIX CUCTEM

Tunel cTpykTyp, 00Opa3yroluxcsi B arperaTUBHO-YCTOMYUBBIX U arperaTuBHO-HEYCTOMUYMBBIX
JUCTIEpCHbIX  cucTeMmax.  JKHIKOKpUCTAJUIMYECKOE  COCTOSIHME  arperaTMBHO-YCTOWYUBBIX
JIMCTIEPCHBIX CUCTEM.

Bo3HukHOBeHHE OOBEMHBIX CTPYKTYp B  arperaTuBHO-HEYCTOMUYUBBIX  (JIMO(POOHBIX)
JUCIIEPCHBIX cucTemMax. B3anMocBsi3b MEXAY BHUIOM MOTEHIMAJIBHOMW KPUBOM B3aMMOJIECHCTBUS
yactuy (o teopuu JJIOO) n TunoM Bo3HUKAOUIMX CTPYKTYp. KoaryasinuoHHO-TUKCOTPONHbIE U
KOH/ICH CAallMOHHO-KPUCTAJUIM3A[MOHHbIE CTPYKTYphl. Ilepexon onHux cTpykTyp B apyrue. Teopus
CTpYKTypooOpazoBanus ((PU3MKO-XUMUYECKash MEXaHMKa) KaK OCHOBAa TIOJy4EHHUSI HOBBIX
MaTepUaoB.

Peonorunyeckuit MeTo1 CCIeOBaHUS AUCTIEPCHBIX cUCTeM. OCHOBHBIC MOHATHS U UICAIbHbBIC
3aKOHBI peosioruu. MozenupoBaHUe PEOJIOTUYECKUX CBOWCTB Ten. Monens Makcsema, Moaenb
KenpBuna-doiirra, Mmojens bunrama.

Knaccuduxanust  AUCHEPCHBIX CUCTEM 10  CTPYKTYPHO-MEXAaHWYECKHMM  CBOMCTBaM.
Hp0TOHOBCKME M HEHBIOTOHOBCKHE XUIAKOCTU. IlceBromiacTuyeckue 1 JUiIaTaHTHBIE KUAKOCTH U
TBep0OOpa3Hble Tena. BS3KOCTh JKMAKMX arperaTMBHO YCTOMYMBBIX JUCHEPCHBIX CHCTEM.
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VpaBuenus Oinmreiina, I[Hraynunrepa, Mapka-Kyna-XayBunka. Peosiornyeckue cBoicTBa
CTPYKTYPUPOBAHHBIX KUAKOOOPa3HBIX U TBEPA0OOPA3HBIX CUCTEM.

8. 3akroyeHue
HOBerHOCTHI)Ie SABJICHHUA U I[I/ICHepCHI)Ie CHUCTCMEI B XI/IMI/I‘ICCKOI\/II TCXHOJIOTHHA. KOJ’IJ’IOI/I,}IH&H
XUMHUSI U OXpaHa OKPY>Karollleil cpebl.

4 O0beM yueOHoii

O0beM JUCHUILIMHBI

Bun yueOHoii padoTsl

3E Akan. | Acrp.
4. 4.

O0mas TPy10eMKOCTh AN CHHIIIMHBI 5 180 135
KonTakTHas padoTa — ayANTOPHbIE 3AHATHSA 1,78 64 48
Jlexuuu 0,89 32 24
[Tpaktuueckue 3anstus (I13) 0 0 0
JlaboparopHsie padboTs! (JIP) 0,89 32 24
CamocrosiTesqibHasi paboTa 2,22 80 60
KonTakTHas camocTtosTenpHas pabora - -
CamocTosTeNnbHOE U3y4YeHUE Pa3AeNoB AUCHUILIMHEI (TOAroToBKa | 2,22 80 60
K 71a00paTopHBIM paboTam)
Buja koHTpOJIA:
JK3aMeH 1,0 36 27
KoHnTakTHas paboTa — NpoOMeKyTOo4Has aTTeCTalus 1.0 0,4 0,3
IToaroTroBKa K 9K3aMeHY. ’ 35,6 26,7
By MTOroBOoro KOHTpoOJIsi: IK3aMeH

AHHOTanus paboyeil MPOrpaMmMbl AU CHUILTHHBI
«BbruucaurenbHasi maTrematuka» (b1.0.16)

1. Heab IMCHMIIMHBI — JaTh CTYJEHTaM TEOPETHUYECKHUE 3HAHUS U HAYUUTh IPAKTUYECKUM
YMEHMSAM M HAaBBIKAM MCIOJIb30BAHUSA COBPEMEHHBIX MAaTEMATHYECKUX METOJOB pacCyeToB,
pacUeTHBIX MCCIENOBaHUM, aHAIN3a, ONITUMU3ALUU WHXKEHEPHBIX IPOLIECCOB C IPUMEHEHUEM sI3bIKa
Python muist perieHust MUPOKOTro Kpyra 3a/1a4 BEIYMCIUTEIBHON MaTeMaTHKH.

2. B pe3yabTaTe H3y4eHus JMCHHUILINHBI 00Y4AIOIMIACS T0JI/KEH:

Obnadamye ciaenyOIUMUA KOMIETEHIUAMI U HHIUKATOPAMU UX JOCTHKEHHUS:

OIIK-1.2; OIIK-2.11; OIIK-3.2; OIIK-3.3; OIIK-3.4; OIIK-3.6; OIIK-3.7; I1K-1.3; TIK-1.6;
IK-1.11;

3namo:

- BBIYUCIUTENbHbIE ¥ QITOPUTMHYECKHE AacCHeKThl, HEOOXOOUMble Ui HPUMEHEHUS
COBPEMEHHBIX CHCTEM KOMIIBIOTEPHOI MaTeMaTHKH, B 4acTHOCTH Python;

- METObI U ATOPUTMBI JJIS peIICHHS MH)KEHEPHO-TEXHUYECKUX PACUEeTHBIX 3a]a4;

Ymemn:

- (hopmanuzoBaTh 3a1a4K BEIYUCIUTEIHHON MaTeMaTHKH;

- IPUMEHATH IOJIyYCHHBbIE 3HAHHS MPU PELUICHUU MPAKTUYECKUX MHKECHEPHO-TEXHUYECKUX
pacyeTHBIX 3aJa4 BBIYMCIMTEIBHOM MAaTEeMaTHUKH, C MCIOJb30BAHUEM COBPEMEHHBIX CHCTEM
KOMITbIOTEPHOM MaTeMaTHKH, B 4yacTHOCTH Python.
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Bnaoemn:

- METO/IaMU MPUMEHEHUSI COBPEMEHHBIX CUCTEM KOMITBIOTEPHONH MATEeMaTUKU, B YACTHOCTHU
Python;

- CIIOCOOHOCTBIO TOCTAHOBKM M PEIICHUS HHXCHEPHO-TEXHUYECKHX PACUCTHBIX 3a1ad
BBIUYMCIIMTEILHOW MaTeMAaTUKU W HaBBIKAMU HMHTEPHPETAIMM M MPUMEHEHHUS TOJIy4aeMbIX
pe3yIabTATOB.

3. KpaTkoe copep:xanue JUCHUIIMHBI

Beenenue. llenu u 3amaum kypca. Kparkas xapakTepuCTHKa UYUCIEHHBIX METOJOB M HX
ocoberHoctu. [IpoGaemsbl u pemeHus. 3a1a4u ¥ MECTO Kypca B MOJATOTOBKE CIIELUAIUCTA.

Pazgen 1. IIKM Python u oco0eHHOCTH ero peaju3anMu JJIsi PelIeHHS PacCYeTHBIX
3a1a4 B XUMHM ¥ XMMH4Y€CKOH TeXHOJIOTHH.

1.1. OOBeKTHO-OpUEHTUPOBAHHBIN S3bIK IporpammupoBanus Python: 0630p. Ocobennoctu
U CBOIcTBa 00BEKTHO-OprUeHTHpoBaHHOTO IporpammupoBanus (OOII). Co3nanue u ucnonb30BaHue
muctpuOyruBa Anaconda. Mudpactpykrypel Spyder, Jupiter, cTpykTypa si3bika. OCHOBHbBIE
CTPYKTYpPbI JTaHHBIX (CHHCOK KOPTEX, OObEKTbl) U ONEepaluu HaJ HUMU. AIroput™el. OCHOBHBIE
AITOPUTMHYECKUE KOHCTPYKIMU (CIIeI0BaHUE, BETBICHHUE, IUKJIbI) U UX peanu3anus B Python.

1.2. Beenenue B mporpamMmupoBanue Ha s3bike Python. CTpykTypa mporpammbl, OTCTYIIBI,
MOJYJIH, OTepaTtopbl, (PyHKUMH (MMEHOBaHHbIE M AHOHUMHBIE), 0coOeHHOCTH. CTaHIApPTHBIE U
HecTaHgapTHeie (yHkuuu Python (oOmero HasHaueHus, MaTeMaTudyeckue, oOpaboTKa CTpOK,
BBOJI/BBIBO]T).

1.3. Pa3paboTka anropuT™MOB, MpOrpaMMHUPOBaHUE U OTJIaaKa mporpamm Ha Python (B cpene
Spyder). Ynpasnsromue koncTpykiuH if, for, while.

1.4 OG30p NpeaMETHO-OPUEHTUPOBAHHOW OMONIMOTEKH Mojayied Python mis HaydHBIX U
WH)XCHEPHBIX BblYMCIeHHH SciPy (Momymu scipy m numpy, a Taxxke matplotlib), cpaBHeHue c
MATLAB. OcHoBHas cTpykTypa AaHHbIX NumPy 11 BEKTOpHBIX M MaTpPUUYHBIX BBIYMCIECHUIN
ndarray. OcoOEHHOCTM BBIMIOJHEHUSI JACUCTBHI Haa MaTpullamMu (CJIOXKEHUE, BBIUUTAHUE,
yMHOKeHHe, oOpamienue) Ha s3bike Python. MHpopmanmonubsie marpuyHble QyHKIMH (HOpMA,
ompeaenutens, paHr). Meroasl ndarray — T, copy, shape, size, ndim u ap., WHIEKCUPOBaHUE,
MaTpU4YHOE mpou3BeAeHue u GyHKIMU Moayssi numpy len, shape, zeros, eye, dot, isclose, linspace,
gradient, linalg.det.

1.5 Toctpoenue rpadukoB B Python c¢ umcnoms3oBanuem momyns matplotlib. ®@yHkumn
monyns matplotlib.pyplot plot, polar, plot surface, colorbar, contour, quiver. VYcraHoBka
[apaMeTpoB U aHHOTHPOBaHHE IrpaUKOB.

Pazgen 2. Metoanl BbIYHCAUTEIbHONH MaTeMATHKH. OCHOBHBIE 3TaNbl PelleHUs 3a1a4
Ha DBM. Pemienne cucreM JuHelHbIX anreopandecknx ypapuenuii (CJIAY).

2.1. IlpsiMble W WTEpPALMOHHBbIE YHMCIEHHbIE METObl. DJIIEMEHTbl TEOPHH IOTPEIIHOCTEH.
[TonsstTue HOpMBL. OCOOEHHOCTH MaIIMHHOW apupMeTuku (KpaTkuii noBTop). OcoOeHHOCTH
BBITNIOJIHEHUSL JIEUCTBUM Haja MaTpuuaMu (CIOXKEHHE, BBIUMTAaHUE, YMHOXKEHHUE, oOpalleHHe) Ha
s3bike Python, nHdopMannonapie MaTpruHbIE QYHKIMH (HOPMa, ONPEACIUTEIb, PaHT).

2.2. Pemenue cuctem JmHelHbIX anredpanueckux ypaBuenuit (CJIAY). [loctanoBka 3amauu.
[TorpemHoctu. Metoapl ¢ HCHONIB30BAaHMEM OOPATHOM MaTpPUIBl U METOJ HPOCTBIX HUTEpaLMM.
Pemernne CJIAY B Python ¢ ucnons3zoBanuem mMoayieit numpy.linalg u scipy.linalg. u dynkuwmii det,
rank, inv, cond, norm, solve.

2.3. O630p metonoB pemienuss CJIAY. BoluncnurenbHass ycTOWYMBOCTb, CXOJAMMOCTH
MeToA0B. OO0yCIOBICHHOCTh CHCTEMbI JUHEHHBIX anredpanueckux ypaBHenuil (CJIAY) u uucno
00yCIIOBJIEHHOCTH.

67



Paznen 3. OOpadorka pe3yJbTaToB H3MepeHHsl OaHON Beauuunbl. I[lpundaumkenue
(pyHKIUM MHOroO4wIeHaMHu ¢ 0JHOH He3aBucuMou nepemenHoii. MHK. ®yukuuu Python nis
Pa6oThl ¢ MHOTOYJIEHAMH.

3.1. OO6paboTka SKCIEPUMEHTAJIbHBIX JaHHBIX. TOYEYHbIE W HWHTEPBAJIBHBIE OLEHKH.
@ynkuu Python. Onpenenenne kputepust CTbIOJeHTa

3.2. llpubnwmxenue GyHKIil. MeTOIbI HHTEPIIOJISILIMKM 3aBUCUMOCTEN € OJIHOM HE3aBUCUMOM
nepeMeHHoW. IHTeprnonsauoHHbIi MHOTOWIeH Jlarpanika, peanu3anus B Python.

3.3. Ilpubnwxenue ¢GyHkuuid. MeToasl anmpoKCMMalMKd 3aBUCUMOCTEH C  OJHOM
He3aBUCUMOM mnepeMeHHOM. Meton HammeHnbiux kBajapatoB (MHK). McnonwszoBanue QyHKiuit
Python ans  anmpokcumammu  uw MHK  scipy.polyfit,  scipy.optimize.least squares,
scipy.optimize.lsq_linear.

Pazgen 4. Pemienue cucrem HesqmHeHHbIX ypaBHeHHil (CHY) yncieHHbIME MeTOAaMU.

4.1. AnropuTMBbl METOJa MPOCTON uTepanuu u merona Hetotona - Padcona mis pemenus
CHY. CkopocTh CXOIUMOCTH, OL[EHKH MOrpenrHocTu. Peanusanus meronos B Python.

4.2. Metouka MCTIOIB30BaHMsI pemiaTesield B Moayie scipy.optimize, GpyHkuuu root_scalar,
root.

Pa3pea S. Pemienue 3a1a4 MHOTOMEPHOM ONTHMM3aLMHU YMCJICHHBIMA METOJAMH.

5.1. Knaccugukanus 3a1a4 1 METOJI0B ONITUMU3aUU. MeToa rpaJueHTHOro cnycka. Merton
neopmupyemMoro MHOroOrpaHHuka. Peanuzanus meronos B Python.

5.2 Berpoennsle Metoasl SciPy. Bwibop pemarens B moayne scipy.optimize BerpoeHHbie
metozbl SciPy, pyHkun minimize scalar, minimize.

Pazgen 6. Ananum3 um pemieHne Iu(pdepeHIHANBHBIX YPABHEHMH YHCJIEHHbIMH
MeTOoAaMHu.

6.1. AiaropurMel MeTOOB peuleHus Tu¢¢epeHIuanbHbIX ypaBHeHU. Mertonabl Dilnepa u
ero mMomudukanuu. Peanuzamus metonoB B Python. Beibop pemrarenst B Moayne scipy.integrate,
¢ynkuuu solve ivp, solve bvp.

4. O6beM y4eOHOH TMCIUTINHBI

O0beM TUCHUIINHBI
Bun yueOHoii padoTsl . Axax | Actp.
4. 4.
Oo01asi TPYI0€EMKOCTH THCIHUILIHMHBI 3 108 81
KonTakTHas padoTa — ayANTOPHbIE 3AHATHSA 1,33 48 36
Jlexnuun 0,44 16 12
[Tpaktuueckue 3ansatus (I13) - - -
JlaboparopHsie padboTs! (JIP) 0,89 32 24
CamocrosiTesqibHasi paboTa 1,67 60 45
KonTakTHas camocTosTenbHas pabora 167 0,2 0,15
CaMocCTOsITeNIbHOE U3YUYEHHUE Pa3/IeNoB IUCIUILIMHbI ' 598 | 44,85
Byt MTOroBOoro KOHTpoOJIsi: 3auer

AHHoOTanus pado4eii nporpaMmbl JHcHUIINHBI «AHKeHepHas rpaduKa»
(b1.0.17)

Her annorauuu 2021, xadg. UTITO

AHHoOTanus padoyeii mporpamMmsl JucuILInHbI «KomMnbloTepHasi rpaguka»
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(b1.0.18)
Her annorauuu 2021, xag. UTITO

AHHoOTanus pado4eii mporpaMMsbl JMCHUILINHBI «MexaHuKa»
(b1.0.19)

Her annorauuu 2021, xag. UTITO

AHHOTanus padoyeil MPOrpaMmMbl AU CHUILINHBI
«MarepuaJjioBeieHue u 3a1uTa oT koppo3umw» (b1.0.20)

1. Ileab IMCHUILUIMHBI — IPUOOpPETEHHUE CTYACHTAMU 3HAaHUH 00 OCHOBHBIX THIIaX, CTPOCHUU U
CBOMCTBaX COBPEMEHHBIX MaT€PUAJIOB, UCIOJIb3YEMBIX, B YACTHOCTH, B TEXHOJIOTUSAX OPTraHUYECKHUX
COEIMHEHUH a30Ta.

2. B pe3yjabTaTe H3y4eHUs] AUCHHUILIMHBI 00y4AIOIIUIACSA HOJIZKEeH:
Obnadamyp cienyOIUMU KOMIETEHIUAMI U HHIUKATOPAMU UX JIOCTHKEHHUS:
VK-2.2, VK-2.4, YK-2.10; OIIK-1.9; OIIK-1.18; OIIK-1.27.

3namo:

- OCHOBHBIE KJIacChl COBPEMEHHBIX MAaTe€pHalioB, MCIIOJIb3YeMbIX, B YaCTHOCTH, B
TEXHOJIOTUSIX OPTaHUYECKUX COEMHEHUH a30Ta;

- COCTaB M CTPYKTYpy  COBPEMEHHBIX MAaTe€pHaJIOB, MCIOJIb3yeMbIX, B YacTHOCTH, B
TEXHOJIOTUSIX OPTaHUYECKUX COECMHEHUH a30Ta;

- XapaKTEePUCTUKU COBPEMEHHBIX MaTepUaJIOB, UCIOJIb3YEMbIX, B YACTHOCTH, B TEXHOJIOTUSIX
OpPraHWYEeCKUX COETUHEHUN a30Ta;

- npuHATyr0o B Poccuiickoii ®Penepaunu MapKUPOBKY OCHOBHBIX IPOMBIIICHHBIX
MaTepUaoB;

- B3aUMOCBSI3b MEXJly CTPYKTYpOil, CBOMCTBAMU U YCIOBHMSIMH 3KCILTyaTallUd COBPEMEHHBIX
MaTepUaloB, UCNOJIb3yEMBbIX, B YACTHOCTH, B TEXHOJIOTUAX OPraHUYECKUX COEJAMHEHUH a30Ta;

Ymemn:

- OLIGHUWBAaTh M YNPABIATH CBOMCTBAMH  COBPEMEHHBIX MATE€PHAJIOB, MCIIOJb3YEMbIX, B
YAaCTHOCTH, B TEXHOJIOTUSIX OPraHMUYECKUX COCIMHEHUH a30Ta;

- OIPENENIsATh OCHOBHBIE  CBOMCTBa COBPEMEHHBIX MATEpPUAJTIOB, HCIOJIb3yEMbIX, B
YAaCTHOCTH, B TEXHOJIOTUSIX OPraHMUYECKUX COCIMHEHUH a30Ta;

- MoA0MpaTh MaTepuagbl C BBICOKHUMHU 3KCIUIyaTallMOHHBIMM XapaKTEpUCTUKAMH  JUIs
3aJJaHHbBIX YCJIOBUH 3KCILTyaTallK, IPOrHO3UPOBAThH UX

Braoemy:

- METOJIaMU  OIIpPEJIJICHUsl CBOMCTB COBPEMEHHBIX MAaTepUalIOB, MCIIOJIb3YEMbIX, B
YAaCTHOCTH, B TEXHOJIOTUSIX OPraHMUYECKUX COCIMHEHUH a30Ta;

- METOJIaMU 3aIIMThl MALIVH U allapaToB XUMUYECKUX IPOU3BOJCTB OT KOPPO3HUHU.

3. KpaTkoe copep:kanue IMCHUILINHBI

Pazgen 1. ®u3nko-xuMuYecKHe 0CHOBbI MATEPHAJIOBEICHHS

OCHOBHbIE TOHATUS O CTPOEHUHU, CTPYKTYpPE M CBOMCTBAX MaTepuanoB. MeToJbl U3ydyeHus
CTPYKTYPBI U CBOMCTB MaTepHAJIOB.
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Crpoenue matepuasnoB. OCHOBHbIE THUIBI KpHCTaLIM4eckux pemeTok. Knaccudukanus
KPUCTAJUIOB 110 THIIAM CBSI3M. AHHU30TpONMs CBOMCTB KpHuCTauioB. CTpoeHHe peasbHBIX
KpUCTAUIOB. [leeKkThl peanbHbIX KPUCTANIOB U UX BIIMSHHE HAa CBOMCTBA METAJJIOB U CIUIABOB.
CpoiictBa  nucnokauui. Kpuctaimmszanuss mMerawioB M ciuiaBoB.  CaMonpou3BOJIbHAS
KpUCTaJUIA3aLusl. HecamonpounsBoibHas KPUCTAJLIIN3ALIUS. AmopdHsbie MaTepHaIbl.
Hanomarepuanel. Asnorponuyeckue mpeBpamieHus MeTaioB. CTpykTypa HEMETATHYECKUX
MatepuanoB. CTpoeHue M0JIMMEPOB, CTEKIIa, KEPAMUKH.

CpoiictBa MarepuanoB. Ilokazarenu cBoiicTtB. Knaccudukanus cpoiicTB. MexaHuueckue,
¢u3nyeckre, XUMHUYECKHUE, SKCIUTyaTallMOHHbIE M TEXHOJOIMYECKHE  CBOMCTBA MAaTepHaJIOB.
[TokazaTenn MEXaHUYECKUX CBOWCTB, ONpeAesieMble IIPU CTATUUECKUX UCIIBITAHUAX Ha PaCTsHKEHUE
u m3rud. Meroapl ompeneieHus TBEpAOCTU MarepuaioB. [lokazaTrenum MeXaHMYECKHX CBOMCTB,
ornpezessieMble IPU  TUHAMMUYECKUX U IUKIMYECKUX UCIIBITAHUSIX.

DU3UKO-XMMUYECKHE OCHOBBI MATEPUATIOBEICHUS.

OcHOBBI TEOpUM CIUIaBOB. JlMarpaMMbl COCTOSIHUSL CILJIaBOB. TE€PMHMHBI U OINpEAEICHHUS.
JluarpamMMbl — «cocTaB-cBOMCTBO». Da30BbIi COCTaB CIUIABOB. 3aBUCHMOCTb MEXAY CBOWCTBaMHU
CIUIaBOB M TUIIOM Auarpammbl coctostuus. [Ipasuno H.C. Kypnakosa.

Pazgen 2. Meranmueckne MaTepHAabl

XKene3o m cruaBel Ha ero ocHoBe. Cranmu u uyryHsl. JKene3oyriepoaucTbie CIUIAaBBI.
CTpyKTyphl CILIaBOB ejle30-yriaepoi. JluarpaMmbl COCTOSIHUS JKe€le30-L1eMEeHTUT. KOMIOHEHTH!,
(a3bl U CTPYKTYpHBIE COCTABIISIONINE CTaJIel U OeJIbIX UyT'yHOB.

KOHCTpYKIIMOHHBIE METAJUIMYECKUE MaTepuasbl. YTJIEPOAUCTBIE U JIETUPOBAHHBIEC CTAJIH.
Knaccudukanus craneil, omnpeneneHue MOHATUS KadecTBa cTalu (TpeOOBAaHUS K KauyecTBY).
Bnusiaue yrieposa M NOCTOSIHHBIX (TEXHOJIOTMYECKHX) MPHUMECEH Ha KauyecTBO CTalM, METOIbl
yAy4llleHHUs KadyecTBa cTajiu (MOBBILIEHHE €€ KOHCTPYKUMOHHOW IpoyHOCTH). BnusHue
JETUPYIOUIUMX DJJIEMEHTOB Ha CBOWCTBA cTanu. KoHCTpykuumoHHBIE CTaid. MHCTpyMeHTanbHbIE
cramu. Knaccudukanus yriepoaucTsix M JIETHPOBaHHbIX craneid. MapkupoBka ctaneit UyryHsl u
TBepable cruiaBbl. CBolicTBa M HasHaueHue uyryHa. [Ipouecc rpaduruzanmu. YUyryHsl cepsble,
Oenble, KOBKUE, BBICOKOIIPOYHbIE, UX CBOMCTBA, 00J1aCTh IPUMEHEHHUS, MAPKUPOBKA.

Tepmuueckass oOpaboTka. Teopuss M NpakTUKa TEPMUYECKOW U XUMHUKO-TEPMHUUYECKOU
00pabOTKM MeTalioB U CIulaBoB. [lpuposa, MexaHHM3M M YCIOBHUS INPOTEKAHUS CTPYKTYPHBIX
npeBpaileHuii B crtanu. Bunel tepmuyeckoit 06pabotku ctanu: omkur | u Il poma, monHbiil u
HEMOJHBIA OTXKUT, HOPpMaJIM3alus, 3aKajIKa, OTIYCK. 3aKaJIMBa€MOCTh U MPOKAJINBAEMOCTb CTaJIEH.
BnusHue tepmuueckoir oO0pabOTKM Ha MEXaHWYECKHE CBOMCTBA cTad. DU3NYECKUE OCHOBBI
XUMHUKO-TepMUUecKoi 00paboTku. ndy3rnoHHOE HachIeHHE TOBEPXHOCTH CTAIM HEMETAIUIAMHU.
Bunel u cnocoObl nemenTtanuu. AszotupoBanue crtanu. Juddysuonnas meramnuzanus. Monnas
XHMHUKO-TEpMHUYECKas 00paboTKa.

IIBeTHBIE MeTa/bl M CIUIaBbl Ha UX OcHOBe. OOILIas XapakTepUCTUKAa U Kiaccuukanus
MeAHbIX criaBoB. JlaryHu, OpOH3bI, MeIHO-HUKeJeBble CIUlaBbl. OOmias XapaKTepUCTHKa
IIOMUHUEBBIX CIUIaBOB. JlehopMupyembie aniOMMHHMEBBIE CILUIABbl, JUTEHHBIE AIIOMHHHUEBBIC
criaBbl. OOIas XapakTepUCTHKA MarHUeBbIX CIIaBoB. Jlepopmupyemble MarHueBble CILIaBbl.
JluTeiinple MarsHueBble CIUIaBbl. THTaH W CIUIaBBl HAa OCHOBE THUTAaHA. BiusHuE JErupyrommx
3JIEMEHTOB Ha CTPYKTYPY M CBOMCTBAa TUTAHOBBIX CIUIABOB. bepuiumid U cIljiaBbl Ha €ro OCHOBE.
Tyromnnaskue MeTauIbl U CILIaBbI HA X OCHOBE.

Pazgen 3. OcHoBbI KOppo3uM MeTa10B. [IpHHIMIIBI B MeTOABI 3aIMTHI OT KOPPO3HH.

OcHOBHblE MpUYMHBI Koppo3un MeTauioB. [lokasarenn kopposuu. Kiaccudukanus
KOPPO3HOHHBIX IpoleccoB. Xumuueckas kopposus. ['azoBas kopposus. Koppos3ust B )KHIKOCTAX —
HERJIEKTPOJIUTAX. OJEKTpOXUMHYecKas Koppo3usi. KuHeTuka »3IeKTpOXMMHUYECKON KOppO3HH.
Koppo3sus metanos B yCIOBUSX TEXHOJOTHYECKUX CPE] XUMUUECKUX IIPOU3BOJICTB.
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[IpyHuMOBl ¥ METOAB! 3alIUTBl OT KOpPpO3HHU. KOpPpO3MOHHOCTOMKHE METAUIMYECKHE U
HEMETAJUIMUECKUE MaTepraibl. MeTo bl 3alUThl MAIIMH U allapaToB XMMHYECKUX ITPOU3BOJICTB OT
Koppo3uu. MHruOUTOPBI KOPPO3UH. DIEKTPOXUMHUYECKAs 3aIUTA. 3aIIUTHBIE TTOKPBITHS.

Pazgen 4. Hemeranimyeckue MaTepuaJibl

Marepuasibl Ha OCHOBE BBICOKOMOJEKYJISIpHBIX coenuHeHui. CTpoeHue U CcBoOicTBa
nosiumMepoB. TepMopeakTUBHBIE U TEPMOIUIACTUYHbIE NoJauMepbl. CTpoeHHe U CBOMCTBA I1acTMacc.
OCHOBHbBIE PA3HOBUJHOCTH IPOMBILIUIEHHBIX IIOJIMMEPOB U IUIacTMacc. [‘a30HanoJIHEHHbIE
IJIACTMACCBI.

Oco0OeHHOCTH CTPOEHUS, CBOMCTBAa PE3WHOBBIX MaTepuasoB. Pe3uHbl 001Iero Ha3HaYeHUs,
criellMajJbHble PE3UHBI U 00JIaCTU UX IPUMEHEHHUSI.

Jlakoxpacounbsie matepuansl (JIKM). OcnoBuble Buapl JIKM. Kpacku, naku, rpyHTOBKA,
LIMAaTJIeBKa.

Kepamuueckue wmarepuansl. KOHCTpyKIMOHHAs, MHCTpyMEHTaJbHas M TEXHUYECKas
kepamuka. Heopranumueckoe crexno. Kinaccudukauus cTekoa 0O Ha3HayeHH0 M oOnactu
npumenenus. Cutanisl. ['pagut. Acbect. ColicTBa U 00JaCTH TPUMEHEHUS.

CMmazouHble Macia, IUIACTUYECKHE CMa3KM, TBEpAble cMa3ouHble Marepuaibl. CMa3zouHO-
OXJIAXKAAOLIUE KUKOCTH.

JlpeBecHble KOHCTPYKIIMOHHBIE MaTepUaJIbl.

AHTUQPUKIIMOHHBIE METAJUIMYECKUE Y HEMETAJUIMUECKHE MaTepHUAaIbL.

Komnosunuonnsie matepuasnibl  (KM). OOmast xapakTepucTuka KOMIIO3MLIMOHHBIX
marepuaiioB. JucnepcHo-ynpouennsie KM, cioucteie KM, BonokHucteie KM. Kommno3uimoHHsie
Marepualibl Ha MeTauInueckod W Hemerauimdeckoi ocHoBe. CAIl (crneueHHbIE allOMUHUEBBIC
MOpPOLIKK). ApMHUpPOBaHHBIE IOJIMMEpHble Marepuanbl. Kepamuueckue KOMIO3UIIMOHHbIE
MaTepuanbl. YTIJepoJHble KOMIIO3MIIMOHHBIE Marepuanbl. [HOpuaHBIE  KOMIO3UIMOHHBIE
MaTepuabl.

Pazgen 5. JxoHomMu4yeckn 000CHOBAHHBIN BHIOOP MaTepHATOB.

Bb160p KOHCTPYKIIMOHHBIX MAaTE€pUAlOB JIi KOHKPETHOIO TEXHOJOTHYECKOro Ipoliecca,
HCIIOJIb3YEMbIX, B YdCTHOCTH, B TCEXHOJIOTHAX OPraHUYCCKUX COGZ[I/IHCHI/II\/II a3oTa. KpI/ITepI/II/I u
QITOPUTM BbIOOpA KOHCTPYKIIMOHHBIX MaTEPHUaJIOB. DKOJOTMYECKHE U HSKOHOMHYECKHE AaCIEKThI
MaTepualloBEeNCHUS U 3alUThI MATEPUAJIOB OT KOPPO3HHU.

4. O0beM y4eOHOM M CUNTINHBI

O0BEM TUCIUILIAHBI
Bunael yuebHo# paboTel

3E Axan.u. AcTp.u.
O0masi TPy10eMKOCTh JAUCHUILIHHBI 10 Y4e0HOMY ILUIAHY 3 108 81
KontakTHasi paboTa - ayIMTOPHbIE 3aHATHS 1,3 48 36
Jlexuu (Jlek) 0,9 32 24
[Tpaktuueckue 3anstus (I13) 0,4 16 12
CamocrosTeabnas padora (CP): 1,7 60 45
KoHnrtakTHas camocrosiTenbHas paborta 0,2 0,15

1,1
CaMOCTOSITEJIbHOE U3YYE€HUE pa3JesIOB JUCHUILUIMHBI 59,8 44,85
Buj xoHTpoOsIs: 3aver
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AHHoOTanus pado4eii MPporpaMMsl M CIHUILTTHHBI
DJIEKTPOTEXHUKA U NPOoMbIlLIeHHAas dj1ekTpoHuka (b1.0.21)

1. Heab aucumminHbl — OpMUPOBaHKE Y 00YJAIONIUXCS KOMIIETEHIIMH, 00€CTIeYMBaOIINX
TEOPETHYECKYI0O M  TPAKTUYECKYI0 TOJATOTOBKY BBIITYCKHUKA, YMEIOLIEro BBIOMpaTh |
AKCILTyaTUPOBATh JJIEKTPOTEXHUUYECKHE M DJEKTPOHHBIE YCTPOMCTBA, BIAJICIONIETO HAaBBIKAMU
WCIMOJIb30BAHUSI COBPEMEHHBIX HWH(OPMAIIMOHHBIX TEXHOJOTUH JJii aBTOMATU3MPOBAHHOTO
MOJICJIMPOBAHUS M pacy€ra 3JIEKTPUUECKUX U JIEKTPOHHBIX IETEH.

2. B pe3ysbTaTe n3ydyeHusi AU CHUINJIHHBI 00y YAIOLIHIICA T0JLKEH:
OO0nanaTh CIEAYIOUIMMH YHUBEPCATbHBIMUA KOMIIETEHIIUSIMU M WHAMKATOPAMHU UX JOCTHUIKCHUS
YK-2 — VK-2.1, YK-2.4, VK-2.6.
Ob6nagath cienyromuMu  odmenpodeccuoHaNbHBIMU ~ KOMIIETEHIMSIMH M MHIMKATOpaMU HX
nmoctmkenus: OITK-1 — OITK-1.21; OIIK-3 — OIIK-3.3.
3namp:

- OCHOBHBIC MOHSTHSI, OTIPEACICHHSI U 3aKOHBI AIEKTPHUUECKUX LIETICH;

- METOJIbl aBTOMATH3UPOBAHHOT'O MOJICJIMPOBAHMS, aHAIM3a M pacuéTa Ierneld MOCTOSTHHOTO U
MEPEMEHHOT0 TOKOB, METOJIOJIOTHIO 3JIEKTPOTEXHUYCCKHX U3MEPCHHIA;

- YCTPOMCTBO M MPUHIUIBI PAaOOTHI AIEKTPOTEXHUYECKOTO U AJIEKTPOHHOTO 00OPYI0OBaHMS,
TpaHCcHOPMATOPOB, IICKTPUUECKUX MAIIIMH, UCTOYHUKOB MTUTAHMUSL.

Ymemon:

- IPUMEHSTh TEXHOJIOTUU  aBTOMATH3UPOBAHHOTO MOJCIUPOBAHUs, aHAM3a, pacuyéra u
AKCIUTyaTallud 3JICKTPUUYCCKUX CETEH, MPOMBIIUICHHOTO 3JIEKTPOOOOPYIOBAHUS W AJIEKTPOHHBIX
pubOpoB;

- BBIOMpATh JJICKTPOTEXHUYECKOE U DJICKTPOHHOE OOOpYyIOBaHUE ISl pEHICHUS 3alad
MPOCKTUPOBAHUS M PEATH3AIMN XUMUKO-TEXHOJIOTHYECKUX MTPOLIECCOB M IMTPOU3BOJICTB.

Bnaoembs:

- METOJOJIOTUEN AaBTOMATU3UPOBAHHOTO MOJEIMPOBAHUS M pacu€ra »BIEKTPUUYECKUX U
3JIEKTPOHHBIX LIENEH;

- IPAaKTUYECKUMHU HaBBIKAMH pabOThI C 3JIEKTPOTEXHUUECKOH anmnapaTypoil U 3J€KTPOHHBIMU
YCTPOWCTBAMHU.

3. KpaTkoe coaep:kanue JUCHUIIHHBI.
Beenenne. Ilpeamer, OCHOBHBIE NOHSITHSA, METOJOJIOTHS BJIEKTPOTEXHUKA W MPOMBIIUIEHHON
anekTpoHukH. Kparkue uctopuyeckue CBeleHUs. 3aJadyd M MECTO JUCUMIUIMHBI B TOJATOTOBKE
OakajiaBpa XUMUYECKON TEXHOJIOTHUH.

PA3JEJI I. DJIEKTPUYECKUE LJETTH

1.1. OcHoBHBbIC¢ OmpeJe/IeHUs], ONUCAHUA NMAPAMETPOB M METOAOB PACYéTa ICKTPUUYECKUX
nene

OCHOBHbIE MOHATHS U 0003HAYEHHUS NMEKTPUUYECKUX BEJIUYMH UM JIEMEHTOB 3JIEKTPUUYECKUX
nenet (I'OCT 19880-74, TOCT 1492-77, T'OCT 2.730-73, TOCT 1494-77). Uctounuku u
INPUEMHUKH 3JeKTpuuyeckod sHepruu. OcHOBBI 3nekTpoOe3onacHOCTH. CXeMbl 3aMelleHus
WIEKTPOTEXHUUECKUX YCTPOMCTB.

OCHOBHBIC TOHSTHS TEOPUHU IJIEKTpHUUECKUX meneil. Kimaccudukanus reneii: JTUHEHHbIC U
HEJIIMHENHbIE, HEPa3BETBICHHBIC U PA3BETBJICHHBIE, C OJHHUM M HECKOJBKMMH HCTOYHHUKAMHU
MUTaHUs, C COCPEAOTOYECHHBIMU U PACIIPENCIECHHBIMY IIapaMeTpaMHu.
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OCHOBHbIE NPUHIUIBI, TEOPEMbl U 3aKOHBI 3JEKTPOTeXHUKU. I[IpuHLIMI HempepbIBHOCTH
(3aMKHYTOCTH) 3JIEKTPUUECKOTO TOKAa U MATHUTHOI'O noToka. 3akoHel OMa u Kupxroga.

Metoapl  MOJEIMPOBAHUsS, aHaIW3a M pacy€ra JIMHEHWHBIX JJIEKTPUYECKUX Lenen
IIOCTOSIHHOTO TOKa. AHanu3 M pacu€T pa3BETBICHHBIX JJIEKTPUYECKUX ILeNed € HECKOJIbKUMHU
HCTOYHUKAMH MUTAHUS IIyTEM COCTaBJICHUSI M PEIICHUs CUCTEM ypaBHeHHH 1o 3akoHam Kupxroda,
IIPUMEHEHUSI METOJIOB Y3JIOBBIX MOTEHIMAIOB U SKBUBAJICHTHOT'O aKTUBHOTO JABYXIIOIIOCHHKA.

OcHoOBHBIE cBOIicTBa M OOJACTM TPUMEHEHUST MOCTOBBIX Li€NeH, NOTEeHLUOMETPOB,
JEJIATEIICH HAPSDKEHUSI U TOKA.

MarpuuHas 3anuch ypaBHEeHUH Lieneil B 00001eHHbIX (popmax.

1.2. DuaexkTpuyeckHe U3MepeHHUsi U NPUOOPHI

Metoapl H3MEpEeHMs] D3JIEKTPUYECKMX BEIMUYMH: IpSAMble M KOCBEHHbIE. AHaJOTOBBIE
JIEKTPOU3MEPUTENIbHBIE U IU(POBBIE 3JIEKTPOHHBIE MPUOOPBI: YCTPOHCTBO, MPUHIMI ACUCTBUS,
oOnactu npuMeHeHus. i3mMepeHue 3JeKTpUUECKUX BEJIMYMH: TOKOB, HAPSKEHUM, CONTPOTUBIICHUH,
MOII{HOCTH ¥ SHEPTUH.

1.3. AHanu3 ¥ pacyéT JIMHEHbIX Leneil NepeMeHHOro TOKa

Crnioco0b! peacTaBieHus (B BUAEC BPEMEHHBIX JUarpamMM, BEKTOPOB, KOMIUIEKCHBIX YHMCEN) U
napameTpsl (aMIUIMTy[a, 4acToTa, HadanbHas ¢asza) CHUHYCOMIaNbHBIX (yHKuMHA. MrHOBeHHOE,
CpelHee U ACUCTBYIOIEe 3HAUCHHUS TIEPEMEHHOTO CHHYCOUAAILHOTO TOKA (HAMpsHKEHUs).

AKTHBHOE, pEakTUBHOE U IOJHOE CONpPOTUBJIEHUs BeTBU. Da30BbIE COOTHOIICHUS MEX]Y
TOKOM M HalpsDKeHUEeM. MOIIHOCTD B LIETSAX MepeMeHHoro Toka. KoadguimeHnt MomnaocTH (cos(())
U ero TEXHUKO-3KOHOMUYECKOE 3HAaUCHHUE.

[IpumeHeHne anreOpbl KOMILUIEKCHBIX 4YMCEN B 3JIEKTpoTexHUKe. KoMIUIeKCHBI MeTo]
pacuéra JIMHEHHBIX CXeM Lenell nepeMeHHOro Toka. KoMIIeKCHOEe CONTPOTHUBIIEHUE U KOMIUIEKCHAS
IIPOBOAUMOCTh BeTBU. KOMIUIEKCHass MOIIHOCTh M OajaHC MOIIMHOCTH B LEMAX I[EPEMEHHOTO
CHUHYCOMJAJIBHOTO TOKA.

PezoHaHCHbBIE SIBJIEHMS B JIEKTPUUECKUX LIEMAX, YCIOBUS BO3HUKHOBEHUS, MPAKTUYECKOE
3HaueHue. Pe3oHaHC HanpsbkeHUHM M TOKOB. YacTOTHBIE CBOMCTBA LENEH IEPEMEHHOTO TOKa.
[TonsiTve o NMHEHHBIX YEeThIPEXNOMOCHUKAX. [IoHATHE 00 2MEeKTpUYECKUX LENsAX ¢ MHIAYKTUBHOU
(MarHUTHOM) CBSI3bIO.

Ananu3 u pacué€t Tpéx(daszHbIX Lenei MepeMEeHHOro TOKa. JIeMeHThl TPEX(a3HbIX IEHei.
CrniocoObl M300paxkeHHst M coequHEHMUs (a3 TpEXx(Pa3HOro HCTOYHMKA IHUTAHUS U IPUEMHHUKOB
sHepruu. CoeauHeHUEe NOTpeOUTeNell SJIEKTPOIHEPTUU 3BE3A0M M TpPEYroJbHUKOM. Tpéx- u
YeThIPEXIIPOBOJIHBIE CXEMbl IUTaHUS NpUEeMHUKOB. Ha3zHaueHune HeHTpaIbHOrO MpPOBOAA.
Momnocts  Tpéxdaznoit uenu. Kosdpdummenr mommoctu. Texnuka 0Oe30macHOCTH TIpH
9KCIUTyaTalluH YCTPOUCTB B TPEX(Pa3HBIX LEHAX.

[IpumeHeHue Uit aBTOMaTU3UPOBAHHOI'O MOJEIUPOBAaHUSA U pacuéra Ieneil mporpaMMHbIX
NPOAYKTOB, pa3paboTaHHBIX Ha Kadenpe, a Takke makeroB mporpamm «Multisim», «Mathcady,
«Excel».

PABJIEJI 1. DJIEKTPOMATHUTHBIE YCTPOHCTBA U DJIEKTPUYECKHUE MALLIHMHBI

2.1. TpancpopmaTopsbl

Ha3nauenue u o6sactu npuMeHeHUs! TpaHc(hopMaTopoB. Y CTPOMCTBO U MPUHIUI JEHCTBUS
onHo(azHoro TpaHchopmaropa.

AHanu3z 371eKTpOMarHuTHBIX MIPOLIECCOB B TpaHC(HOpMATOpE, CXeMa 3aMEILEHMSL.

[Totepu »neprum B Tpanchopmartope. Buemnue xapaktepuctuku. [lacropTHeie naHHBIE
TpaHchopmaTropa U ONpeesieHne HOMUHAIBHOIO TOKA, TOKAa KOPOTKOTO 3aMbIKaHMs B NEPBUYHON
00OMOTKE Y U3MEHEHUS HAIPSKEHUs. Ha BTOPUYHOM OOMOTKe.
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2.2. ACMHXpOHHbIe MAILIMHBI

VYcrpoiicTBO M mpuHOMN  JEHCTBUS TPEX(A3HOIO ACMHXPOHHOI'O 3JIEKTPOJBUTATENS.
Bpamatonieecss marautHoe moje craropa. MarautHoe noJie mamuHbl. J/C oOMOTOK cTatopa u
poropa. Cxonbxenue. Yactora BpalieHus poTopa. DJIeKTPOMarHuTHBIH MOMEHT. MexaHudeckue u
paboumne xapaKTepUCTHKH.

OHepreTuueckue auarpammsl. [lacnoprHble naHHbBIE.
Ilyck  acMHXpPOHHBIX JBHWraTellei ¢ KOPOTKO3aMKHYTBIM U (a3sHBIM  pOTOpPOM.
PesepcupoBanue U peryinupoBaHyie 4aCTOThI BPALLEHUS POTOPA.

PA3JIEJI IIl. OCHOBbI DJIEKTPOHUKH

3.1. DnemeHTHast 6a3a COBPEMEHHBIX 3J1eKTPOHHBIX YCTPOHCTB

VYcnoBHble  0003HaueHMs, TPUHIMUN  JCUCTBHUS, XapaKTEPUCTUKA W  Ha3HAuYCHUE
IOJIYIIPOBOJHUKOBBIX IUOJI0B, TPAH3UCTOPOB, TUPUCTOPOB.
HuTerpanbHbie MUKPOCXEMBI, X Ha3HAYCHUE, KIIACCU(PHUKAIIMSI 1 MAPKUPOBKA.

3.2. UcTOYHUKH BTOPUYHOI'O 3JICKTPOIIUTAHUA U YCUJIUTEC/IN IJIEKTPHICCKUX CUTHAJIOB

[TosympoBOJHUKOBBIE ~ BBIIPAMUTENN:  KilacCU(UKaLUs,  OCHOBHbIE  IapaMeTpBbI.
DJEeKTpUYECKUE CXEMbI U IPUHIMI Pa0OThI BHIIPSIMUTENS. DIEKTPUUECKUE (PUIBTPHI.

Knaccudukanus U OCHOBHBIE  XapaKTEpUCTUKM  ycuiuTened. AHamu3  paOoThl
OJIHOKACKa/IHbIX U MHOTOKACKaJHbIX ycunuTened. OOpaTHble CBS3U B ONEPALMOHHBIX YCUIIUTENAX,

UX BIMSIHUE Ha MapaMeTpbl U XapaKTepUCTUKHU ycuiauTenas. OCHOBHbIE THUIBI yCUIMTENeH Ha Oase
oy.

4. O0bem yueOHO# AU CIUININHBI.

O0beM JUCHUIIMHBI
Buj yueOHoii paGoTsl
3E Axkan. | Acrp.
4. 4.
OOw1as Tpy10€MKOCTh JUCLUTIINHbI 4 144 108
KontakTHasi paboTa — ay/IMTOPHbIE 3aHATHA: 1,33 48 36
Jlexknuun 0,44 16 12
JlaGoparopusle 3anstus (JI3) 0,88 32 24
CamocrositeabHas pagora (CP) 1,67 60 45
KoHTposbHbIE paboTh 0,56 20 15
KonrtakTHas camocrositenbHas paborta 0,4 0,3
1,11
CaMOCTOsITeJIbHOE U3YUYEHUE Pa3/IeOB JUCIUILIMHbI 39,6 29,7
Bu HTOroBOro KOHTPOJIs: 3aueT ¢ oueHKOM

AHHOTanus paboyeil NPOrpaMmMbl AU CHUILTHHBI
«IIpoueccel u anmapartbl XuMu4eckoi Texnosorum» (61.0.22)
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1. lleap TUCHMILIMHBI — BMECTE C JUCIHUILUIMHAMU OOIIEH XMMUYECKOHM TEXHOJIOTMU, XUMHYCCKUX
MPOIIECCOB U PEAKTOPOB M JPYTUMHU CBSI3aTh OOIEHAYYHYIO WM OOIICHMH)KEHEPHYIO MOJATOTOBKY
XUMHKOB-TEXHOJIOTOB Ha OCHOBE M3y4Y€HHUS OCHOB T'MJAPABINYECKUX, TEIUIOBBIX U MAacCOOOMEHHBIX
MPOIIECCOB XMMHUYECKON TEXHOJIOTUU, YTO HEOOXOIMMO TIPH MOATOTOBKE CHEIUATIUCTOB 10 JaHHOMY
HallpaBJICHUIO  JJI1  HAyYHO-UCCJIEAOBATEIbCKOW UM MNPOU3BOJCTBEHHO-TEXHOJIOTMUYECKOU
JIeSITeIbHOCTH.

2. B pe3yabTaTe H3y4eHHUs AUCHHIIHHBI 00yIAIONIUIACS T0JIKEH:
OOnanate CIHEAYIOINIMMH  YHUBEPCAJIBHBIMH KOMICTCHUMSAMU HM  WHAMKATOPAMHU  HX
JOCTH)KCHUS .
YK-2 - VK-2.3, YK-2.10.
O6namaTe cleayomuMu 00menpoPecCHOHATbHBIMU KOMIIETEHIIMAMH U HHIUKATOpaMH HX

JOCTH)KCHUS .
OIIK-2 - OIIK-2.1, OIIK-2.7, OIIK-2.12.

3namo:

— OCHOBBI TEOPUH MEPEHOCA UMITYJIbCA, TETJIA K MACChI;

— TPUHLOUIBI PU3HYECKOTO MOJICTUPOBAHUS MPOIIECCOB;

— OCHOBHBIC YPaBHCHUS JBUKCHUS KHUIKOCTCH;

— OCHOBBI TEOPHUH TEILIONEPEIAYH;

— OCHOBBI TEOPUHM Maccoleperaydl B CUCTEMax CO CBOOOJHOW M HEMOJBHUKHOW TpaHulen
pasnena das;

— THIIOBBIE MPOIECCHl XMMUYECKOW TEXHOJOTHH, COOTBETCTBYIOIIUE aIlapaThl ¥ METOIbI
UX pacyeTa;

— METOJbI  MOCTPOCHHSI  SMIIUPHYECKUX M  TEOPETUYECKHX  MOJCICH  XUMHUKO-
TEXHOJIOTHYECKUX MPOLIECCOB.

— OCHOBHBIC ITPUHIIUIIBI OPTaHU3AIMH MTPOLIECCOB XMMUUYECKOM TEXHOJIOTHH.

Ymemy:

— OMpEeACHATh XapakTep ABMXKCHUS KHUAKOCTEH M Ta30B; OCHOBHBIC XapaKTEPUCTUKU
MIPOIIECCOB TEIJIO- U Maccolepeiayuy;

— paccUMThIBaTH  THapaMeTpbl W  BbIOMpaTh  ammaparypy s  KOHKPETHOTO
TEXHOJIOTHYECKOTO TPOoLecca;

— pacCUMTHIBATH OCHOBHBIC XAPAKTEPUCTUKU XHUMHKO-TEXHOJIOTMYECKOTO  Ipolecca,
BBIOMpATh palMOHAIBHYIO CXEMY Tpoliecca.

Braoemy:

— METOJIaMH TEXHOJIOTMUECKUX pPACYCTOB OTJIENBHBIX Y3JO0B M JACTAICH XUMHYECKOTO
000pyaOBaHUS;

— METOJIaMH  OMNPEACICHHUS  PAlMOHAIBHBIX  TEXHOJOTMYECKHX  PEKUMOB  PaOOTHI
000pyaOBaHUS;

— METOJIaMH aHajKM3a M pacueTa IMPOILECCOB B MPOMBIIIICHHBIX ammnapartax, BbIOOpa HX
KOHCTPYKIIMH, OTIPEACICHIS TEXHOJIOTHUECKUX MTOKa3aTesiel paboThI armnaparos.

3. Kparkoe cogep:kanue Q1M CUMILINHBI.
Pazgen 1. l'mapoamHaMuyeckue Npouecchl U aNnapaTbl XUAMHUYeCKOH TeXHOJI0T MU
1.1. Beenenue B aucuuminsy. OCHOBHbIE IOHATUS U ONPEIEICHHUS.
[Mpeamer mucuummbel «IIporeccsl u anmaparsl XUMUYECKON TexHoJorum». Kiaccuduxanums
rporeccoB. HenpepeIBHbIE U IEPUOINYECKHE, CTALIMOHAPHBIE U HECTALMOHAPHBIE IIPOLECCHI.
OCHOBHBIE 3aKOHOMEPHOCTH IIPOLIECCOB U OOIIME MPUHIUIBI pacyeTa anmnapaToB XMMHUUYECKOU
TEXHOJIOTUMU.
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Kunkoctu u rassl. Knaccuduxamus xuakocreit. MaeansHas sxxuakocts. KanenbHble U ynpyrue
xuakoctu. Cuiibl, AEHCTBYIOLIME B JKMIKOCTH: MAacCcOBble UM NOBEpXHOCTHble. HampspkeHus B
KUIKOCTAX U ra3ax (TaHTeHIMaIbHbIE U HOpMalibHbIe). CBOMCTBA HKUAKOCTEH.

Monens HenpepbIBHOM cpeabl. [lonsTHE (Pr3HuecKoro 31eMeHTapHoro oobeMa.

1.2. OcHOBBI TEOPUM NEPEHOCA.

OCHOBBI TEOpUHM SABJICHHUI MEpeHoca: aHaJM3 MEXaHWU3MOB, MOJICJIMPOBAHUA U DPa3pabOTKU
000OIIEHHBIX METO/0B pacdeTa MJAPOMEXaHUYECKUX, TEMJIOBBIX U MAaCCOOOMEHHBIX MPOLIECCOB U
annapaToB. @eHOMEHOJOTHYECKHUE 3aKOHBI IEPEHOCa UMITYJIbCA, MACChl U SHEPTUU. MOJIEKYISpHBIM
U KOHBEKTUBHBIM mepeHoc. OOuuMe 3aKOHOMEPHOCTHM TMIPOAMHAMUKH, TEIUIONepeaaul |
Macconepenayd. B3auMoCBsA3b 3THX IIPOLIECCOB B IIPOMBIIUICHHOM amnmnaparype. Poib sBieHuit
nepeHoca MNpu XMMHUYECKUX MPEBPALCHUSIX.

MarepuanbHble U SHEPreTUYecKre (TErsIoBbie) OaTaHChl; ONPENEICHHEe MAaCCOBBIX MOTOKOB H
SHEpPreTUYECKUX 3aTpaT. Y CIOBUsI PABHOBECHUS U ONpEAEICHHE HAIPaBICHHs MIPOLECCOB IEPEHOCa.
OOl BUA ypaBHEHUI CKOPOCTU IPOLIECCOB; JABMXKYLUE CHJIBI U KMHETUYECKHE KO3((PUIIMEHTHI.
Jlumurtupyromue ctaauu.

1.3. 'uapocraTuka.

Huddepennuansibie ypaBHeHUs paBHOBecus: Jisepa. [lokosiascs KUAKOCTh O ACHCTBUEM
cuibl TskecTH. OCHOBHOE ypaBHEHUE THIpocTaTuku. [IpakTuueckue NpUIOKEHHUsI OCHOBHOIO
YpaBHEHUS THPOCTATUKH.

1.4. l'uapomHamuka.

bajnanc cun npu IBWKEHHH BSI3KOM HECKUMAEMOM KMIKOCTH. YPaBHEHHE HEPa3pBIBHOCTH
(cmomrHOcTH) oTOKa. YpaBHeHue Hasbe-Crokca 1 ero (pu3nyeckuil CMbICII.

[lono6Hoe mnpeobOpazoBanue ypaBHeHus Hasbpe-Ctokca. bespa3smepHble nepeMeHHbIE -
KPUTEpUU T'HAPOJMHAMHUYECKOro mnonobus (Dinepa, PeitHonbiaca, dpyna, roMOXpOHHOCTH), HMX
¢u3nyeckuil cMpICi; MmapaMmeTpuueckue kpurepuu. KpurepuanbHoe ypaBHEHHE JBUKEHUS BSI3KOU
KHUJIKOCTH.

VYpaBHeHue [BUKeHMs Oinepa. OHepreTMdeckuil OaJlaHC CTAlMOHAPHOIO  JIBHKEHMS
UJCAIBHON JKUIKOCTU. YpaBHeHME bepHymM i HMACanbHOM W pEalbHOM KUAKOCTH. Ero
IIPAKTUYECKUE MPUIOKEHUs (UcTedeHue kuakocrted, T1pyOka Iluro-Ilpanarist). Ilpunnuns
H3MEPEHMsI CKOPOCTEH U PacX0J0B JKUJKOCTH JIPOCCEIbHBIMU PUOOpaMHu U THEBMOMETPUUECKUMU
TpyOkamu. OnpeseneHue pacxo/10B IPU UCTEUEHUHN KUJKOCTEH uepe3 OTBEpCTUS WM HACA KU,

I'unpoauHamMuueckue pexuMbl IBHKEHUS )KUJKOCTEN: JTJaMUHAPHBIN U TypOyJIEHTHBIN.

Yucno PeliHosbaca u ero KpuTuyeckre 3HaueHusi. MexaHu3Mbl JJAMUHAPHOTO U TYpOYJIEHTHOTO
teyeHui. [lonstue typOynenTHoctu. IIpeacraBneHus o TMIPOAMHAMUYECKOM HOTPAHUYHOM CIIOE
IIpU TEYEHUH 10 TpyOaM U KaHajlaM U NpU 0OTEKaHUHU Tell.

Pacuer nuamerpa TpyOONpOBOJOB M ammnaparoB; BHIOOP CKOPOCTEH MOTOKOB M ONTHUMAJIbHOIO
IamMeTpa TpyooTpoOBOIOB.

Pacnipenenenue ckopocteid mo pamuycy TpyObl TOCTOSHHOTO CEUEHHs NpHU JaMHUHAPHOM
CTallUOHApHOM TeueHHU. TeueHue B TpyOax M KaHanax. OmnpenessioliMid MOIEpedHbIl pa3Mep
MIOTOKA B KaHaJIax MPOU3BOJbHON (POPMBI: THAPABINYECKUI paanyC, SKBUBAJICHTHBIN AUaMETP.

I'mapaBianyeckoe cONpoOTUBIEHUE IPU TEUEHUH KUJKOCTEW U ra3oB. Pacuer moTepb Ha TpeHUE
(ypaBuenue [lapcu-Beiicbaxa) u Ha MecTHbIe conpoTuBiieHUs. COOTHOLIEHUS U HOMOTPaMMBbI JIJIst
pacuera K03 UIIUEHTa TPEHUS. 3aBUCUMOCTH MEXIY pacxoJIoM U MepenanoMm naBieHusi. Pacuer
Haropa JUisl IepeMelleHus )KUAKOCTeN uepe3 cucTeMy TpyOOIIpOBOJOB U amiapaTos.

1.5. llepemenienune AKUAKOCTEH.

[lepemenienre JKuAKOCTEd C IOMOIIbI MAIlMH, MOBBINAOMUX JaBieHue. OObeMHbIe
(mopiHeBble, POTALlMOHHBIE U JAp.) U AUHAMUYECKHE (LEHTPOOEKHBbIE, OCEBblE U Jp.) HACOCHI.
OcHOBHbIE TapaMeTpbl pabOTHI I'UAPABIMYECKUX MALIUH: IPOU3BOIUTEIbHOCTh, HAIIOP, MOILIHOCTD,
KIIA.
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Pacuer namopa m motpebiisseMOl MOUIHOCTH; ToaOOp ABUTarenss K Hacocy. OmpeneneHue
JOMYCTUMOM BBICOTHI BCachIBaHUS. SIBICHHE KaBUTALIUH U €TO MPEJOTBPAIICHHUE.

OcoOeHHOCTH PabOThI, COMOCTaBIEHUE M OOJACTH NPUMEHEHHS] OCHOBHBIX THUIIOB HACOCOB -
LHEHTPOOEKHBIX, MOPIIHEBBIX (TUIyH)KepHbIX) W Ap. CBsa3p Hamopa, momHoctn u  KIIJ ¢
MPOU3BOAUTENBHOCTHIO (XapaKTePUCTUKU HacocoB). PaboTa HAacocoB Ha ceTh W WX BBHIOOD;
peryIupoBaHue MPOU3BOAUTEILHOCTH.

Pazgen 2. TenuioBble mpouecchl U aNNAPaThl XMMHUYECKON TEXHOJIOTHHA
2.1. OcHOBHbIE NOHATHUS U ONPEJCNICHUS B TeIJIoNepeaye.

OCHOBHBIE TEIUIOBBIE MPOIECCHl B XMMHUYECKOW TEXHOJIOTHMHU: HAarpeBaHHME U OXJIaXJACHHE,
KOH/ICHCAIUS TTapOB ¥ CHAPEHHE JKUIKOCTEH.

CranuoHapHbIi M HECTallMOHApHBIM IEPEHOC TeIUIOThl. TeMIepaTypHOe IoJie, TIPaJUEeHT
TEeMIIepaTypsl M TEIUIOBOW IMOTOK; TEIUIoNepeaaya M TeliooTaada. TeMmepaTyponpOBOAHOCTh —
TETIOWHEPLIMOHHBIE CBOICTBA CPEbI.

2.2. IlepeHoc 3Hepruu B GopMe TEMI0THI.

TermoBoii OanmaHC Kak YacTHBIM cllydyail sHepreTudeckoro Oamanca. OmnpeneneHue TEIIIOBOM
Harpy3kd amnmapata IpH H3MEHEHHH U 0e3 HM3MEHEHHsI arperatHoro cocrosHus. Pacxon
TEIJIOHOCUTEIEH.

HuddepennuanpHoe ypaBHEHHE THepeHOca SHEpruu B (opme TEIuoThl, ypaBHeHHE Dypbe-
Kupxroga u TemionpoBogHocTH.

CrauvoHapHbBI MEepeHoC TEIUIOTHI Yepe3 IUIOCKWE W HWIMHApUYeckue creHku. CoderaHue
MEXaHU3MOB IIEpeHOCa TEIIOTHI (TETJIOIPOBOAHOCTH, KOHBEKIUH, U3ITYYCHHUS).

KonBexTuBHBIN nepeHoc TemnoTel. be3pasmepHble nepemenHsle — uncina Hyccenbra, Ilekie,
[Ipanarnsa, I'pacroga, @Dypbe. Pacuer Kko3(pPUUMEHTOB TEIIOOTAAYM NPU BBIHYXKIACHHON U
€CTECTBEHHON KOHBEKIIMU.

TemnooOMeH npuM HM3MEHEHHMH arperatHoro cocrosiHus. Konpencanus mapoB. Dopmyna
Hyccenbra. TemooOMeH npu KUIEHUH.

PammanTHbI TeronepeHoc. B3anMHoe u3nydeHue Tenl. PaiMaHTHO-KOHBEKTHBHBINM IIEPEHOC
TerIoThl. Pacyer moTeph TEmOTH anmmapaTaMyd B OKPYKAIOUIYIO CpPely M TEIIOBON H3OJSIHH.
OCHOBHO€ ypaBHEHHE TEIJIONEPEIauH.

2.3. Tensonepeaaya B HOBEPXHOCTHBIX TEMJI00OMEHHUKAX.

Temnonepenaya B  TOBEPXHOCTHBIX  TEIIOOOMEHHUKAX. AJJIMTUBHOCTh TEPMHUUYECKUX
conporuBieHui. CpenHss ABWXKyLas cuia Terulonepenauu. OmnpexneneHue cpelnHeil ABHKyLIEH
CHJIBI B ammapartax pa3iu4HbIX KOHCTPYKIMU. B3anMHOe HanmpaBieHUe ABMKEHUS TEINIOHOCHUTEIEH.
Pacuer moBepXHOCTH TEIIOOOMEHHHUKOB.

CnocoObl mOABOAAa © OTBOJA TEIJIOTBI B XUMHUYECKOW TexHosiorud. TpebGoBaHus,
npeabsBIsieMble K TermaoHocuTensiM. OOorpeB BOASHBIM HapoM, BBICOKOTEMIIEPATYPHBIMH
OPraHMYeCKMMHU TEIJIOHOCUTEISIMU, TOMOYHbIMUA razamu. CrocoObl anekTpooborpeBa. OTBOA
TETUIOTHI BOJIOH, BO3/yXOM M HU3KOTEMIIEPATYPHBIMHU TETIJIOHOCUTEISIMH.

TerooOMeHHble anmapaTbl; UX Kkiaccupukanus. OCHOBHbIE THUIBI OBEPXHOCTHBIX
TEMI000MEHHHUKOB (TpyO4aThle, MIIACTUHYATHIE, AllIapaThl C MEePEMEIINBAIOIIUMHI YCTPOHCTBAMU U
T.1.) CMmecurenbHble TEIVIOOOMEHHHKH: TpaJupHH, KOHICHCATOPHI CMelleHHs. Brvibop
ONTHUMAJBHBIX KOHCTPYKIMK M YCIOBHUH OSKCIUTyaTalH TeIIO0OOMEHHBIX ammapatoB. OCHOBHBIE
TEH/ICHIIUU COBEPIICHCTBOBAHKS TEIUIOOOMEHHBIX alapaTosB.

Pasnen 3. Ilpomecchl W anmaparbl pas3jiesieHHsl TOMOIeHHBIX cHcTeM (OCHOBHBbIE
MaccooOMeHHbIe TPOLECChI).
3.1..OcHOBHbIE NOHATHUS U ONPEAEIEHHS B Maccolepeiaye.

Krnaccuduxamus npoueccoB maccoooOmena. OCHOBHBIE MOHATUA U onpeaeneHus. [Ipoueccsl co
cBOOOHONM M (PUKCUPOBAHHOW TpaHulled pasnena a3z W ¢ pazgensomeid (aspl meperopoaKon
(memOpanoit). Hocurtenu u pacnpenensembie BemecTBa. CriocoObl BRIpaKeHUs1 cocTaBa ¢as.
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OU3UKO-XUMUYECKHE OCHOBbl MacCOOOMEHHBIX IpoleccoB. PaBHOBeCHbIe YCIOBHUS H
olpezielieHre HalpaBeHUs IepeHoca BemecTBa u3 (assl B pazy. Koaddunuents! pacnpeneneHus.
[TonsiTue 0 Maccomnepenaye U MaccooTIaye.

KoHueHnTpanyonHoe mone, rpaJueHT KOHLEHTpalWu, OOUMH M YAEIbHBIH IOTOK MAaccChl.
MounexynsipHas 1uddy3us B )KUIKOCTSX, razax (1apax) U TBEpJbIX Tejax.

3.2. MexaHu3Mbl IEPEHOCA MAcChl.

VYpaBHeHUE HEPA3PBIBHOCTH VISl IBYXKOMIIOHEHTHON CHCTEMBI.

JuddepennnanbHoe ypaBHEHHE KOHBEKTUBHOIO [IEPEHOCA MACChl B OMHAPHBIX Cpeiax.

Jupdy31MoHHBIN NOTpaHUYHBIN CIIOM; MPO(UIN KOHIEHTPALUi U CKOPOCTEH B OTOKAX.

Kosdpdpunmentsr maccoornaun. OCHOBHBbIE MOJIENbHBIE NPEICTABIECHUS O MEXaHU3MeE
MacCOOT/Aa4H.

MopenupoBaHue KOHBEKTUBHOTO Maccooomena. Uncna Hyccenbra, [lekne, [Ipanaris, @ypbe u
Ip., UX (U3NYECKUH CMBICJ, AHAIOTUU C TEIUIOBBIM MOJOOMEM NPUMEHHUTENBbHO K Tra3aMm u
KuakocTsaM. Pacuer ko3¢ uUIIMEeHTOB MacCcOOTAa4YM B alnaparax pa3jJudyHbIX TUIIOB 0 YPAaBHEHUSIM
¢ 6e3pa3MepHBIMU MTEPEMEHHBIMU.

Macconepenaua.  OcHOBHOe  ypaBHeHMe  Maccomepenaud.  COOTHOLIEHHE — MEXIy
Ko3(ppHUIMEeHTaMl  Maccollepeladyd M MaccooTAauyM,  aJUIMTUBHOCTh  IU((Y3MOHHBIX
conporuBieHui. MHTeHcudukauus Macconepenadyud IyTeM BO3JACHCTBHS Ha JIMMHUTUPYIOILYIO
CTaJHIo.

BnusiHue ycnoBuil (TeMneparypsl, AaBieHUs, KOHIIEHTpAllMii) Ha HallpaBJIEHUE MaccolepeHoca
Ha npuMepax abcopOLMK; TPUHLIUIIBI BEIOOPa aOCOPOEHTOB.

3.3. ®a3oBoe paBHOBECHE.

MarepuanibHblil 6aaHC HENPEPHIBHOTO YCTAHOBUBILEIOCS IpoLecca MpU pa3IMYHbIX Croco0ax
BBIPAXXEHUsI COCTABOB (pa3 U X PACXO0B; YpaBHEHUS padOUUX JIMHUH.

[IpenenbHble KOHIEHTpALMM PAcHpe]esieMOro KOMIIOHEHTa B OTAANOLIEH M HM3BJIEKaroLel
¢dazax Ul TOPOTHBOTOYHBIX HPOIECCOB. MaKCHUMaabHO BO3MOXKHAs CTENEHb W3BJICUEHUS,
MUHHMAaJIbHBIA M ONTUMAIIBHBIN pacXo/Ibl U3BJIEKatoUIel (a3bl.

3.4. Metosbl pacyéra pa3MepoB MaccOOOMEHHbBIX KOJIOHHBIX aniaparos.

Pacuer nonepeyHoro ceueHus (AuameTpa) KOJOHHBI; IPEIEIbHO JTOMYCTUMAsk 1 SKOHOMUYECKH
ONTHUMAJIbHAsI CKOPOCTH CIUIOMIHOM (a3bl.

PanmonanpHblli BBIOOpP B3aMMHOTO HAIpaBJIEHUs IBM)KEHUS (a3 M OpraHu3aluu MNOTOKOB B
MaccoOOMEHHBIX anmnaparax. PacueT MaccooOMEHHBIX MPOLIECCOB U AINNapaToB IJIsi CUCTEM C OJHUM
pacnpesensieMblM KOMIOHEHTOM. OCHOBBI pacyera BBICOTHI MAaCCOOOMEHHBIX almaparoB ¢
HEeNpEepbIBHBIM U CTYNEHYaTbIM KOHTAKTOM (pa3. J[Ba OCHOBHBIX MeETOJa pacuera: Ha OCHOBE
KOA(pQUIMEHTOB Maccolepesayd U Ha OCHOBE IOHSATHS TEOPETHYECKOM CTyNeHU pa3JeseHus.
[lonsTe umcna enuHUI] MEpPEeHoca U BBICOTHl €IMHUIBI MepeHoca. DakTop Maccoleperayu.
Cpennsist 1BHXKYyIIas cuila Maccolepeaayd. BiusHue npoJoJbHOrO MepeMelInBaHusl Ha CPEIHION
JBUKYIIYIO CHITy Macconiepenaun. [Iponeaypa pacuera, ocCHOBaHHas Ha 00bEMHBIX KO3 PUIIHEHTAX
Maccornepenadu. ['papudeckuii 1 aHATUTUUECKUI METO/bI pacyera.

Pacuer BbICOTBI MacCOOOMEHHBIX alapaToB CO CTYNEHYAThIM KOHTAKTOM (a3. IHHEeKTHBHOCTD
cryneHu mo Mopdpu. CBs3p yncna enuHun nepeHoca u jgokanbHoro KIIJ[ crynenn mo Moapdpu.
UucneHHbII pacueT «OT CTYNIEHH K CTyIIEHW» U ero rpaduyeckas HHTepIIpeTauus ¢
HCIIOJIb30BAHUEM «KMHETUYECKOM JIMHUM». Yder CTpykTypbl mnortokoB u KIIJ[ Tapenku.
OcoOeHHOCTH pacyeTa Tapeab4yaThlX KOJOHH Ha OCHOBE NOHSATHUSA TEOPETHYECKOM Tapenku. Hucio
NeHCTBUTENbHBIX U TEOPETUUECKUX TapenoK. D(PpPpeKTUBHOCT TapemKu.

PanmonanpHblli BBIOOpD B3aMMHOTO HAIpaBJIEHUsS JBM)KEHUS (a3 W OpraHu3aluu MOTOKOB B
MacCOOOMEHHBIX annaparax.

3.5. AbcopOuus.

OO1ue NpUHIMIIBI YCTPOKHCTBA M KiIaCCU(UKALMS annapaToB /Uil MacCOOOMEHHBIX MPOLIECCOB

B cucteMax '"raz(map)-xKuakocth". OCOOEHHOCTH KOHCTPYKIIUN abcopOepoB.
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OcHoOBHbIE TUIIBI U 00JaCTU IPUMEHEHUsI a0COpOEepOB: HACAJOUHBIE U TapelibyaThle KOJOHHBI,
anmapaTbl €O CIUIOIIHBIM M CEKIMOHUPOBAHHBIM 0apOOTaXHBIM CJIOEM, ammnaparbl ¢
JMCTIEPTUPOBAHUEM KUKOCTH.

Cxembl a0COpOIMOHHO-AECOPOIIMOHHBIX YCTAHOBOK C BBIJICJICHUEM M3BJICYEHHOT'O KOMIIOHEHTA
W pereHepanueit abcopOeHTa (AecopOlHell MNpu MOBBIIEHHOW TeMIepaType, HNOHWKEHHEM
JIABJIEHUS!, OTAYBKON MHEPTHBIM HOCUTEIIEM).

3.6. Juctumnsius. Pextudukarms.

Pa3znenenne auctuiuiAnuen >KMAKUX TOMOTI'€HHBIX CMECEM M CKMKEHHBIX TIa30B; 00JIACTH
IIPUMEHEHUsI 1 0COOEHHOCTH MPOBEIEHUS MPOLIECCOB MPHU PA3IMYHOM JIaBJICHHU.

[TapoxuakocTHOE paBHOBECHE JJIsi CUCTEM C T[OJHOM M OrPaHUYEHHOW B3aUMHOH
pPacTBOPUMOCTBIO M €r0 BJIMSHME Ha BO3MOXXHOCTb pa3/e/IeHUs] KOMIIOHEHTOB JUCTHUIUISILMOHHBIMU
MeToamu. Pacuer paBHOBecus AJ1s HA€aIbHBIX OMHAPHBIX cMeceH.

IIpocras n ¢QpakuuoHHas NeperoHka; neperoHka c aeduermanueil. MarepuanbHblil GanaHc,
pacueT BbIXOJa IPOAYKTAa M €ro CpPeJAHEro cocraBa INpPU NEpEeroHke OMHAapHBIX cMmeceil. Cxembl
yCTaHOBOK. TeruioBble OalaHChl U pacyeT pacXo/0B TEIUIOHOCUTENEH AJIsl 3TUX MPOLIECCOB.

Pexktudukanus. @PuU3MKO-XMMHUYECKHME OCHOBBI M OCOOEHHOCTH YCIOBUH IPOBEICHMS
npoueccoB. CxeMbl yCTaHOBOK JUIsl HENPEPBIBHOM M MEPUOJUYECKON peKTU(PHUKAUU OMHAPHBIX
cmeceil. OcoOOEHHOCTH YCTPOMCTBA ammapaTtoB (HACAJOYHBIX U TapeiabyaThiX KOJOHH) U BBIOOpa
pPeKUMOB HX paboThl Tpu pekTudukanumu (Mo cpaBHEHHIO ¢ abcopOuumeii). OcoOeHHOCTH
yCTpOHCTBA ¥ BapuaHThI pab0OThl HcnapuTesen U 1e¢erMmaTopos.

MonenupoBanue M pacyeT IPOLECCOB M almaparoB IpPHU HENPEPbIBHOW pEeKTU(UKALUU
OuHapHbIX cucTeM. OCHOBBI YHCIIEHHOIO U TIpadoaHAIUTHUECKOr0 MeTOJI0B. MaTepuaibHblii
6ananc. Paboune nmuaun. OnpeneneHne MUHIMAIbHOTO U padodero (erMoBoro umcia. TermoBoi
0amaHC U pacyeT pacxo]ioB TeruioHocHuTened. [IpuHIUITBI TEXHUKO-9KOHOMUYECKOW ONTUMHU3ALUU
npu pacyere pabodero (UIErMOBOTO 4YHCIA, Pa3MEpPOB ammapaTypbl M SHEPreTUUECKHUX 3aTpar.
OcHOBBI pacueTa TapeiabyaThIX U HACAJOYHBIX PEKTU(PUKAIIMOHHBIX KOJOHH.

Pazgen 4. Ilpomecchl M anmaparbl pa3jlejieHHsl T'eTEePOreHHbIX CHCTeM (OCHOBHBIE
THApOMeXaHHYecKHe MPOoLecchl).

4.1. Pa3znenenue rereporeHHbIX cucteM. OCHOBHbIC MOHATHS U METO/IbL.

Knaccuduxanust )XKMJIKHX M Ta30BbIX TI'€TEPOI'€HHBIX CHUCTEM: CYCIIEH3UH, 3MYJbCUH, IEHBI,
IBLIY, TyMaHbl. MaTepuanbHbli 0anaHc MPOLECCOB Pa3/AEICHUsI F€TEPOreHHbIX CUCTEM.

Onenka 3((eKTUBHOCTH U BBIOOP ONTUMAIBHBIX MPOLECCOB M ANIapaToB Ul pa3eleHus
reTEPOreHHBbIX CMECEH.

4.2. OCHOBBI TEOPUU OCAKICHHUSL.

Pa3nenenune *)uaKux U ra30BbIX CUCTEM B I0JI€ CUII TsbKecTu. Pacuer ckopocTeil cBoOOIHOTO U
CTECHEHHOT'O OCAKIEHUsI TBEP/bIX YaCTHI] IIapOOOPa3HON U OTIMYHBIX OT Hee (OPM B I10JI€ CHUJIBI
TSKECTH.

IIponieccsl OTCTauBaHUs U YCTPOMCTBO alnaparoB pa3lesICHUs CYCIIEH3UM, SMYIbCUN U IIBUICH.
Pacuer moBepxHOCTH OCaXkJEHUS W MPOU3BOJUTEIBHOCTH OTCTOMHUKOB. YCTPONCTBO W JEHCTBUE
LUKJIOHOB (IIPOCTHIX U OaTapeiHbIX), THAPOLMKIOHOB.

4.3. TeyeHue )XMIKOCTH Yepe3 HENOABUKHbBIC 3€PHUCTBIC U IICEBI00KIKEHHBIE CIIOU.

3HaueHue TIHAPOJUHAMMUKHM 3E€pPHHUCTBIX CJIOEB B IpolieccaXx (UIBTPOBAaHUS, TEIUIO- M
MaccooOMEHa, TIeTeporeHHoro karaauza U Jp. OCHOBHBIE XapaKTEPUCTUKU D3TUX CJIOEB!
JMCIIEPCHOCTh, yJellbHas MOBEPXHOCTb, MOPO3HOCTb, SKBUBAJIECHTHBIA auamMeTp KaHaloB. Pacuer
THJIPABJIMYECKOIO CONPOTUBJIEHUSA CJosl. ['mapaBiavueckoe CONPOTHUBICHHE CIIOEB HAca/loK
IIPOMBILIUIEHHBIX Macco- U TEINIOOOMEHHBIX alnapaToB.

Pexxumbl TeueHuss NOTOKOB B HAcaJOYHbIX KOJOHHAaX. ['MapaBiudeckoe CONPOTHUBIIECHUE,
SIBJICHUSI TIOJIBUCAHUS, 3aXJICObIBAaHUSI U MHBEPCHH (a3 U pacueT COOTBETCTBYIOIINX CKOPOCTEIA.

[MuapoarHamMuka  MCEBAOOKMIKEHHBIX  (Kumsux) — cioeB.  OO0mactb  NpUMEHEHHS
nceBA00XKMKeHUsl. OCHOBHBIE XapaKTEPUCTUKHU IICEBI00KIKEHHOro cocTosiHus. ['miapasinueckoe
conporuBieHue. Pacdyer cKOpocTe IICEBIOOXKMKEHUS U CBOOOJHOTO BUTAHUS, BbBICOTHI
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TICEBJIOOKMKEHHOTO cJost. OOHOpPOIHOE W HEOJHOPOAHOE TMCeBAOOXKIKEeHHE. OCcoOeHHOCTH
TICEB/IOOKMKEHUST TIOJUIUCIEPCHBIX cJI0eB. [IHEBMO- W THIPOTPAHCHIOPT 3E€PHUCTBIX TBEPAbIX
MaTepHuayoB.

4.4. PuiIsTpoBaHUE CYCIIEH3NI M OUNCTKA F'a30B OT HELIEH.

Crneuuduka noBeJCHHs 0CaJKOB KaK 36pPHUCTBIX CJIOEB: CKUMAEMBbIE U HEC)KUMAEMbIE OCAJIKHU.
Bunel  ¢unbTpoBaibHBIX Meperopogok. MakTopbl, BIUAIOIINE HAa CKOPOCTh (UIBTPOBAHUS.
QOunbTpoBaHUWE NPU TMOCTOSHHOMW CKOPOCTH (UIBTPOBAHUS. ODKCHEPUMEHTAILHOE OIpe/eeHUue
KOHCTaHT ypaBHeHUs GuibTpoBanusi. Kiaccudukaius u ycTpoicTBO OCHOBHBIX TUIIOB HEMPEPHIBHO
U IepUOINYECKH paboTaroUX (PUIBTPOB U PUIBTPYIOIIUX LIEHTPUPYT.

4. O0beM y4eOHO TMCUMIUINHBI.

Beero Cemectp
Bun yueOHOM paboThl > 6
3E Akan. 3E Axkan. 3E Akan.
9. q, 9.
OO61ast Tpy10€MKOCTh AU CIUIUIMHbI 11 396 5 180 6 216
KonTakTHasi padoTa — ayIuTOpHbBIE 4,45 160 1,78 64 2,67 96
3aHATHS:
Jlexumu 1,78 64 0,89 32 0,89 32
[Tpaktuueckue 3ansatus (I113) 1,78 64 0,89 32 0,89 32
JlaGopatopusbie padotsl (JIP) 0,89 32 - - 0,89 32
CamocTosiTeJIbHasi padoTa 4,55 164 2,22 80 2,33 84
CaMOCTOSITEIbHOE U3YYCHUE PA3ICIIOB 4,55 164 222 R0 2.33 ’4
JUCITUTUTUHBI
Bujapl KOHTpOJIS:
JK3aMeH 2,0 72 1,0 36 1,0 36
KoHTtakTHas pabora — mpoOMEKyTOYHAS 0.8 0.01 0.4 0,01 0.4
aTTecTalnus 2,0
[ToaroroBka K SK3aMeHY. 71,2 0,99 35,6 0,99 35,6
Bua HTOroBOro KOHTPOJIsS: IK3aMeH IK3aMeH
Beero Cemectp
Bun yueOHOM paboThl > 6
3F Actp. 3E AcTp. 3E Actp.
9. q, 9.
OO61ast Tpy10€MKOCTh AUCIUIUIMHBI 11 297 5 135 6 162
KonTakTHasi padoTa — ayIuTOpHbIE 4,45 120 1,78 48 2,67 7
3aHATHS:
Jlexumu 1,78 48 0,89 24 0,89 24
[Tpaktuueckue 3ansatus (I113) 1,78 48 0,89 24 0,89 24
Jlabopatopusie padotsl (JIP) 0,89 24 - - 0,89 24
CamocTosiTeibHasi paboTa 4,55 123 2,22 60 2,33 63
CaMOCTOSITEIbHOE U3YYCHUE PA3ICIIOB 4,55 123 2.2 60 2.33 63
JUCITUTUTUHBI
Bujbl KOHTpOJIA:
JK3amMeH 2,0 54 1,0 27 1,0 27
KoHTtakTHas pabora — mpOMEXKYyTOYHAS 0.6 0.3 0.3
aTTecTanus 2,0 1 1
[ToaroroBka K SK3aMeHY. 53,4 26,7 26,7
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IK3aMeH

| B HTOrOBOro KOHTpOIS: ‘ | Dk3amen

AHHOTanus pa6o4eil MPOrpaMmMsbl AU CHUILTHHBI
«O0mas xumuveckas Texnosaorus» (b1.0.23)

1. lleab OMCHUIUIMHBI — IOJydYeHHE 3HAHUW 00 OCHOBHBIX INPUHIMUIAX OPraHU3aLUH,
CTPYKTYpE, (YHKIHOHAJIBHOM COCTaBE€ M KOMIIOHEHTaX XUMHUYECKOIO IPOM3BOJACTBA, METOAAX
OlleHKH 3(PPEeKTUBHOCTH €ro (pyHKIHOHUpOBaHMS, aHanu3e u cuHTee XTC, 00 sHepro- u
pecypcocbeperaroniux, 0e30TX0AHbIX U MAJOOTXOJHBIX TEXHOJIOTHSX Ha IMPUMEpax COBPEMEHHBIX
XUMHUYECKUX IPOU3BOJICTB.

2. B pe3yabTaTe H3y4eHUs] AUCHHUILIHHBI 00y4aIOLINIACH N0JIZKEeH:

Obnadamye ciaenyOIUMU KOMIETEHIUAMI U HHIUKATOPAMU UX JOCTH)KEHHUS:

OIIK-2: OIIK-2.4, OIIK-2.8, OIIK-2.13.

3names:

— OCHOBHbI€ TPHUHIMIIBI OPraHU3alMM XUMHMUYECKOTO IPOU3BOJCTBA, €ro HepapXUuecKou
CTPYKTYPBI,

— METO/bI OLIEHKU 3PPEKTUBHOCTU IPOU3BOJICTBA;

— 00111 e 3aKOHOMEPHOCTH XMMHUYECKUX MPOLIECCOB; OCHOBHBIE XUMUYECKHUE ITPOU3BOJICTBA.

Ymems:

— pacCUUTHIBaTh OCHOBHBIE XapaKTEPUCTUKHU XUMUUYECKOTO MPOLIEcca;

— BbIOMPATh PaLlMOHATIBHYIO CXEMY IIPOU3BOJICTBA 33JaHHOTO MPOIYKTa;

— OLIEHUBATh TEXHOJIOIMYECKYI0 3()PEKTUBHOCTH IPOU3BOICTBA.

Braoemw:

— MeTolaMHU aHayn3a 3(P(PEKTUBHOCTU PAOOTHI XUMHUYECKUX TPOU3BOJICTB.

3. Kparkoe cogep:kanue I CHUIINHBI:

Pa3nea 1. BBenenue. Xumuieckoe npou3BoACTBO.

XuMuueckas TexHonorus kak Hayka.llonartue o xumuueckommpousBojctBe. OOuiue
¢yHKIMH (MHOTO(YHKIIMOHAIBHOCTh) XUMHYECKOIro Ipou3BojcTBa. OOmias TeXHOJOTHYecKas
CTPYKTypa XHMHUYECKOrO0 Mpou3BojacTBa. OCHOBHBIE OIEpalMd B XUMHYECKOM MPOU3BOJICTBE.
OCHOBHBIE TEXHOJOTMYECKHME KOMIOHEHThl. KadecTBeHHbIE W KOJMYECTBEHHBIE TOKa3aTelu
3P PEKTUBHOCTH XMMHUYECKOTO MPOU3BoACcTBA. Kitaccudukaius cbipbsi. BropuyHoe cbipbe (0TXO0bI
MPOU3BOACTBA M OTXOJbl MOTpeOneHus). Boma kak cblpbe M BCHOMOTATENbHBI KOMIIOHEHT
XUMHYECKOr0 Tpou3BojcTBa. [IpombiiieHHass BOAOMOAroToBKa. OpraHuzaims BoA0000pOTa Ha
XUMHYECKOM TPEANPUSATAN. DHEProeMKOCTh XHMHUYECKOrO MpOU3BOJACTBA. (OCHOBHBIE BHUBI
SHEPreTUYecKux pecypcoB. llepBuuHbIE U BTOPUYHBIE dHEpPreTHUecKHe pecypchl. Mepapxuueckas
OpraHu3aius MpOIECCOB B XUMUUYECKOM MPOU3BOJACTBE. METOH0I0rHYECKUE OCHOBBI XUMUUYECKOU
TEXHOJIOTUM KaK HAYKH: CUCTEMHBIN aHaJIN3 CIOKHBIX CXEM U B3aUMOJCHCTBHUI MX 3JIEMEHTOB.

Pa3nen 2. Xumunueckoe Npou3BoOACTBO: XUMHKO-TeXHoorn4yeckas cucrema (XTC).

CrpykrypaXTC. CoctaB XTC: snemMeHThl, CBS3M, MoAcHCTeMbl. JnemeHThl XTC, ux
kiaccupukamnysi. MHOrOQYHKIIMOHAIBHBIE 3JeMEHThI. TexHonoruyeckue cBsizu meMeHToB XTC
(motoku). Onucanue XTC. Onucarensueie u rpadguueckue monenn XTC. CUCTEMHBIN MOAX0I K UX
BbIOOpY mpu cuHTe3e u aHanmsze XTC. CpoiictBa XTC kak cuctemblllosiBnenune B XTC HOBBIX
KauyeCTBEHHBIXCBOMCTB, HE XapaKTEPHBIX JJI OTJCIIbHBIX 3JIEMEHTOB.

Pazgen 3. Anaaus u cunres XTC.

[lonsstue u 3amaun anHanmu3zaXTC. MarepuanbHblii M TeruioBod OanaHcel. Mertoauka
COCTaBJICHUSI U pacueTa MaTepHalIbHbIX U TeroBbIX O0amaHcoB XTC u ee moacucrem. bamancoBbie
ypaBHEHHUsI B cxemax ¢ perukiaoM. Dopmbl rpeacTaBiieHus OanancoB (TaOIUIbI, AUArpaMMBbI U JIp. ).
MarepuanbHbiii  0ajaHC ISl MEXaHUYECKHUX, MACCOOOMEHHBIX W PEAKIMOHHBIX 3JEMEHTOB H
noacucteM. (OO00OILIEHHBIE CTEXHMOMETPUYECKHE COOTHOILIEHUS W HMX Pa3HOBUIHOCTH IS
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MOJICUCTEM. DHTAJIBIIUUHBIN, SHEpreTUuecKuil (1o MOJHOW SHEPrUuM) U IKCEPreTUUECKU OanaHChl U
KITJ. DxcepreTrueckuii aHaiu3 Kak MeTO]| OlEHKH 3(p(eKTUBHOCTH MCIOJIb30BAHUS MOTEHIHAIA
Chlpbsi M 3Hepruu. TexHoskoHomuueckuil aHanmu3 XTC. OmnpeneneHue OCHOBHBIX IOKa3aTesel
sppextuBHOCTH XTC. UyBCTBUTENBHOCTh K OTKJIIOHEHUSIM YCIIOBUHM 3KCILTyaTallUd U HapyLICHUSIM
pexxuma, HajexxkHocTb XTC, OGe3omacHocTh mpousBoacTBa. IIpoOirembl mycka MW OCTaHOBKHU
arperaros.

[lonsstue u 3amaun cunresza(nocrpoenus)XTC.OcHoBHble 3Tanbipazpadotku XTC. Poib
MaTeMaTUYeCKUX M HBPUCTUUYECKMX MeToA0B. OcHoBHble KoHuenuuu cuHTe3a XTC. Cunrtes
OIHOpPOJHBIX mojcucreM. OCHOBbI  IMOCTPOEHHS  ONTUMAIbHOM  CTPYKTYpbl  IOJICUCTEM
TEIIO0OMEHHUKOB, pa3eJIeHUs CII0KHON CMECH, PEaKTOPOB.

Pazgen 4. [IpombInuieHHBbIC XUMUYECKHE TPON3BO/ICTBA.

IToctpoenne XTC KOHKPETHBIXIIPOM3BOJACTB M OpraHU3alusl IPOLIECCOB B XUMHUYECKHX
peaxTopax. IlepcriekTUBHBIE HANIPABIEHUS B CO3JJaHUU OE30TX0THOTO TPOU3BOCTBA.

4. O0bEM y4eOH Ol TMCUMIINHBI:

O0beM TUCHUNIMHBI
Buna yueonoii paéoTnl - Axan, | Actp.
4, 4,

Oo0masi TPYI0€eMKOCTH THCIMILIHHBI 5 180 135
KontakTHasi padoTa — ayIMTOPHbIE 3aHSATHSA: 1,78 64 48
Jlexnun 0,445 16 12
[Tpaktuueckue 3ansatus (I13) 0,445 16 12
JlaGopatopusbie padotsl (JIP) 0,89 32 24
CamocrosiTeibHasi padoTa 2,22 80 60
CaMocCTOsITENIbHOE N3YUYECHHE PA3/ICNIOB 1M CLUILTMHBI 2,22 80 60
Bua koHTpOJIA:
JK3aMeH 1 36 27
KonTakTHas+ pabota — NpoMeXyTO4Hast aTTecTalus 1 0,4 0,3
[ToaroroBka K 3K3aMeHy 35,6 26,7
Bu MTOrOBOro KOHTPOJIst IK3aMeH

AHHoOTanusi padoyeii MPOrpaMMsbl AMCHUILIHHBI
«CucreMbl ynpaBjieHUs XMMHKO-TEXHOJIOTHYECKHMHU IPOLeCCaMm»
(b1.0.29)

1. lleab DMCHUMIVIMHBI — JaTh 0a30Bbl€ 3HAHUS 110 TEOPUU CHCTEM YIIPAaBJIEHUS XUMHUKO-
texHosornueckumu npoueccamu (CY XTII), npuBuTh HaBbIKM U yMeHus aHanusza cBoiictB XTI,
KaK 0ObEKTOB yIIPABJIEHUS U MPAKTUYECKOI0 IPUMEHEHHSI TEXHUUECKUX CPEJICTB yIPABJICHUS.

2. B pe3yabTaTe H3y4YeHUs] AUCHHUILIMHBI 00y4aIOLINIACSH N0JZKEeH:

Obnadamyp ciaenyOIUMUA KOMIETEHIUAMI U HHIUKATOPAMU UX JOCTHKEHHUS:

OIIK-2.6, OIIK-2.10, OIIK-2.15.

3namo:

— OCHOBHbIE TIOHSATHUS TEOPUHU YIIPABIICHUS;

— CTaTUYECKUE U AUHAMUYECKHE XapaKTepPUCTHUKU OOBEKTOB yIpaBJICHHUS;

— OCHOBHBbIE BHJIbI CUCTEM aBTOMaTHuecKoro ynpasieHus (CAY) 1 3aKOHbI peryJupoBaHus;

— tunoBble CAY B XUMHUYECKOW IPOMBILIUIEHHOCTH;

— METO/bI U CPEJICTBA U3MEPEHUSI OCHOBHBIX TEXHOJIOIMUYECKUX N1apaMeTPOB;

— ycroiuuBoctb CAY;

— OCHOBHbIE NOHATUS 0 HenuHeHbIX CAY, peneilHbIX cucTemax, JOrMUeCKUX ajJropUTMax
yIIpaBJICHUs, aJAlITUBHBIX U ONTUMAJIbHBIX CUCTEMAX YIPABICHUS.
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Ymems:

— OIIpPENIeNIATh OCHOBHBIE CTaTUYECKUE U JUHAMMYECKUE XapaKTePUCTUKHM OOBEKTOB
YIIPaBIICHUS;

— BbIOMPATh PALlMOHATIBHYIO CUCTEMY PEr'yIHPOBAHMS TEXHOJIOIMUYECKOTO MPOLIEcca;

— OlIeHUBaTh ycToiunBocTh CAY;

— BbIOMpPATh KOHKPETHBIE THUIIBI IPUOOpOB i quarHoctuku XTII.

Braoems:

— METOJJaMH TEOPUM ABTOMATUYECKOI'O PETYIMPOBAHUS, OPraHMU3allMM M pacyéra CUCTEM
ONTUMAJIBHOTO YIIPABJIEHUS IIPOLIECCAMU XUMUYECKON TEXHOJIOTHH.

3. Kparkoe cogep:kanue JMCUNIINHBI:

Pa3zgen 1. OcHOBHBIC NOHATHSA YIIPABJICHUS XMMHKO-TEXHOJIOTHYECKUMH IIPOLECCAMH.

3HaueHUue aBTOMATHUYECKOrO YIPABICHUS ISl Pa3BUTHS XUMHUYECKOH MPOMBIIIIEHHOCTH.
OCOOEHHOCTH YNPABIEHUS XUMHUYECKUM IMPEIIPUIATHEM U XUMHUKO-TEXHOJIOTHMUYECKUM IPOLECCOM.
TexHUKO-3KOHOMHYECKUH 3(PQEeKT BHEAPEHUs] aBTOMATH3UPOBAHHBIX CUCTEM YyIpaBiieHUs. Poib
CUCTEM YIpaBjieHUsT B oOecrnedyeHuu O€30MaCHOCTH XUMHUYECKOI'O IPOM3BOJCTBA U OXPaHBI
okpykatomiei cpenpl. OCHOBHbIE TepMHUHBI U omnpeneneHusi. Mepapxus ynpasieHus. OCHOBHbIE
npuHLHUIE yrpasneHus. Knaccuduxamus cucrem ynpasienuss OyHkiuonansHas crpykrypa CAY.
Iloka3aTenu KauecTBa ylnpaBiICHUS.

Pazgen 2. OcHOBBI TEOPpHH ABTOMATHYECKOI'0 YIIPABJICHHSA.

Marematuueckue moaenu CAY. Jlunamuueckue xapakrepuctuku CAY. HcnonwszoBanue
onepanoHHOro ucuncienus st aHanuza CAY. Tunoble JUHAMHUYECKHE 3BEHbs. BpeMeHHbIe U
YAaCTOTHBIE XapaKTEePUCTUKU. DKBUBAJICHTHbIE IPE0Opa30BaHUsl CTPYKTYPHBIX CXeM. Y CTOWYUBOCTh
muHeiHbIXx CAY ¢ oOpaTtHoil cBs3bro. Kiaccudukanuss U OCHOBHBIE CBOMCTBA OOBEKTOB
yrpaBieHus. Meroabl onpeAeneHus: CBOMCTB 0O0BbEKTOB ympaBiieHUus. OCHOBHBIE 3aKOHbI
perynupoBaHus. Perynastopel Ha OCHOBE HCKYCCTBEHHBIX HEHpOHHBIX ceredd. lludposbie u
poOacTHbIe cUCTEMBI yIpaBiieHus. BpiOOp 3akoHa peryaupoBaHUs U OIpENeeHuEe ONTUMAIIbHBIX
[apamMeTPOB HACTPOUKH IIPOMBIILITICHHBIX PErYJISTOPOB.

Pazgen 3. U3MepeHne TeXHOJIOTHYECKMX NapaMeTPOB XHMMMKO-TEXHOJIOTHYECKOIo
npouecca.

l'ocynapcTBeHHass cucTteMa NPOMBIIUIEHHBIX HPUOOPOB M CPEACTB ABTOMATH3ALUU.
OCHOBHbIE TEPMHUHBI U ONpeAeIeHHs] MeTpoIoruu. Metoipl u3MepeHuil. CpeacTBa U3MEpUTENbHON
TEXHUKHM, UX CTaTUYECKHMEe W JuHamuueckue cpoictBa. [lorpemnoctu usmepenuil. CriocoObl
nepenayd MHPoOpMauuM Ha paccrostHue. OpraHuzanus IUcTaHUUMOHHOW auarHocTHKUA XTIL.
W3mepeHre OCHOBHBIX TEXHOJOTMYECKHUX IIapaMEeTpOB: JaBJICHMS, TEMIIEpAaTypbl, pacxoja H
KOJIMYECTBA, YPOBHS KHUAKOCTH U CBIIYYMX MaTepUasoB, COCTaBa U (PU3MKO-XMMHUUYECKUX CBOICTB
BEILECTB.

Pazgen 4. OCHOBBI NIPOEKTHPOBAHUS ABTOMATHYECKHUX CHCTEM YINPABJICHHSI XMMHKO-
TeXHOJIOrH4eCKMMH NPOLECCaAMH.

Ocob6ennoctu ynpasienust XTII. PerynupoBanue 0OCHOBHBIX TEXHOJOTHYECKUX ITApaMETPOB:
pacxona, naBieHus, Temnepatypbl, ypoBHA, pH. Texuuueckue cpenctBa CAY. OcHOBHbIE
Pa3HOBUIHOCTH YIPABIISAIOUIUX YCTPOWCTB. THIIBI, XapaKTEPUCTUKU M PaCUYET HCHOJHUTEIBHBIX
MEXaHU3MOB U PErylIUpyroImux oprasoB. OdopmieHre NMpPOEeKTHOro 33JaHUs Ha aBTOMAaTH3aLUIO
TEXHOJIOTMUYECKOro Ipolecca. BelOop Touek nM3MepeHus, KOHTPOJIs, YIPAaBISEMbIX MapaMeTpoB U
YIpaBJSIIOIKX Bo3aeHcTBUM. CTaHAapThl U YCIOBHbIE 0003HAUEHUs JJISI TEXHOJIOTMUYECKUX CXEM.
Ocnosuble cBeaeHus o0 ACY TII B xumuueckoi npomsinuieHHocTd. [Ipumeper ACY TII B
XUMUYECKOW NpoMbIIIIeHHOCTH. OCHOBHBIE BBIBOABI MO Kypcy. CoBpeMeHHblE€ TEHICHLHUH B
passutuu CY XTII.
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4. O0bEM y4eOH 0l TMCUMIINHBI:

O0beM TUCHUNTIMHBI
Bup yueOHoii padoTsl Axan, | Acip.
3E
4. 4.

O0mas TPy10eMKOCTh M CHMIIIMHBI 5 180 135
KonTakTHas padoTa — ayANTOPHbIE 3AHATHSA 1,78 64 48
Jlexuu 0,9 32 24
[Tpaktuueckue 3ansatus (I13) 0,44 16 12
JlaboparopHsie paboTs! (JIP) 0,44 16 12
CamocrosiTesqibHasi paboTa 3,26 116 87
KonrtakTHas camocrositenapHas padora 396 115,6 86,7
CaMOCTOSITEIbHOE U3YYEHUE PA3/ICNIOB I CUUTLIMHBI ’ 0,4 0,3
Bua koHTpOJIS:
3auer ¢ OLEHKOI + | + | +
Buj uTOroBOro KOHTpPOJIf 3a4eT ¢ OLECHKOI

AHHOTanus padoyeil MPOrpaMmMbl AU CHUILINHBI
«Xumuyeckue npoueccol 4 peakropb» (51.0.25)

1. Heap AMCOMILVIMHBI — MOJTy4YeHHE OOYYaIOIMMHUCS 3HAHUNA 00 OCHOBHBIX PEAKIIMOHHBIX
IIPOLECCaX M peakTopax XUMHUYECKONM M HEePTEeXMMMUYECKOM TEXHOJOIMH, B YaCTHOCTH: TEOPUHU
mpoliecca B PEaKIMOHHOM amrmapare XUMHYECKOro MPOM3BOJCTBA — XUMHUYECKOM pPEaKTope,
METOJOJIOTUN HUCCIIEIOBAHUS B3aUMOJEHCTBUS MPOLECCOB XUMUYECKUX IPEBPAIICHUN U SBICHUN
[IepeHOCca Ha BCEX MAacIITAOHBIX YPOBHAX (OT MOJIEKYJSPHOIO JI0 MacuiTaba peaklMOHHOIO Yy3I1a),
METOJIMKE BbIOOpa peakTopa U pacyera Mpolecca B HEM.

2. B pe3yabTaTe H3y4eHHUs] AUCHHUILIMHBI 00Y4AIOLIUICH JOJIKEeH:

Obnadamye ciaenyOIMMUA KOMIETEHIUAMI U HHIUKATOPAMU UX JJOCTHKEHUS:

OIIK-2.5, OIIK-2.9, OIIK-2.14.

3namo:

— OCHOBBI TEOPUH XUMHUUYECKHX IIPOLIECCOB U PEAKTOPOB;

— METOJIOJIOTMI0 MCCIIENOBAaHUS B3aUMOJCUCTBUS XUMUYECKUX IPEBPAILCHUN W SBICHUI
[epeHoca Ha BCEX MacIITaOHbIX YPOBHSIX;

— METOAMKY BbIOOpa peakTopa U pacuéra mpolecca B HeM;

— OCHOBHBbIE PEaKIIMOHHBIE NTPOLIECCH U PEAKTOPbI XUMUUYECKOW TEXHOJIOTUH.

Ymemu:

— MPOU3BECTH BBHIOOP TUIIA PEAKTOPA;

— IIPOBECTH PacyeT TEXHOJOTUYECKUX MTapaMeTPOB [ 3aJaHHOT'O IPOLECCa;

— OIIPENIeNIUTh NapaMeTpbl HaWIydlllel OpraHnu3aluy Ipolecca B XUMHUYECKOM PEAKTOPE.

Braoems:

— METOJIaMHU pacy€Ta U aHaJIn3a MPOIECCOB B XUMUYECKUX PEaKTopax;

— METOJIaMH OTIpe/IeTICHUs TEXHOJIOTMYECKUX ITOKa3aTesei;

— METOJaMHU BbIOOpa XUMUYECKUX PEAKTOPOB.

3. Kparkoe cogep:kanue JMCUNIINHBI:
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Paznen 1. Beegenne B MareMaTu4ecKoe MOJACJHMPOBAHHE XHMHUYECKHX IPOLIECCOB M
PeaKTopoB

[IpencraBnenue o xumuueckoM peaktope. O030p KOHCTPYKIUNA U CTPYKTYPHBIX 3JIEMEHTOB
XUMHYECKHX peakTopoB. CTpyKTypa HpOLECCOB B XMMHUYECKOM peakTope. MojenupoBaHHUe, Kak
Hay4yHbId METOJl HCCieNoBaHUA TMpoleccoB. (Cxema MaTeMaTHYECKOTO  MOJEIMPOBAHUS
XUMHYECKOro peakropa. Mepapxuueckas CTpyKTypa IpOLIECCOB B XHMHMUYECKOM pEaKTOpe U
uepapxuyeckass cucreMa Mojened. DU3MKO-XMMHUYECKHE  3aKOHOMEPHOCTH  XUMHYECKHX
IpEeBpalleHUH — CTEeXHMOMETpPUYECKHE, TepMOAMHAMUueckue, KuHeruueckue. Ilokasartenu
XMMHUYECKOTO TPEBpALlEHUs] — CTENEeHb IMPEBpallleHus, BBIXOJ NPOAYKTa, HHTErpajbHas U
muddepeHIanbHas  CeIEKTUBHOCTH, CKOPOCTH peaklUuu M IpeBpalleHus peareHToB. Ilytu
NOBBIIIEHUST APPEKTUBHOCTH XMUMHUYECKHUX NPEBpAIlEHUH Ha OCHOBE 3HaHUSA HUX (U3HKO-
XUMHUYECKUX CBOUCTB.

Pa3nen 2. Xumnueckuii npouecc

Omnpenenenne xumuyeckoro mporecca. Knaccudukanuss XUMHUYECKMX IPOLIECCOB IO
pa3IMyHBIM MpU3HaKaM. BiusHuE XMMUYECKUX NMPU3HAKOB U YCIOBUN MPOTEKAHHMS FOMOTE€HHOIO
npouecca Ha ero mnokaszarend. CrnocoObl uHTeHcupukanuu. [loHATHE ONTHMANBHBIX TEMIIEPATYP.
OnTtumanpHble TeMIepaTypbl JUIsi OOpaTUMBIX M HEOOpPAaTUMBIX 53K30- U HHJIOTEPMHYECKUX
IIPOLIECCOB.

CrpykTypa rereporeHHOro mporecca M ero cocraBistomue (craguu). HaOmromaemas
CKOPOCTh XUMHUUYECKOT0 IpeBpanieHus. Obsactu (pexxnuMbl) MPOTEKAHUS Ipoliecca, TMMUTHPYIOIIAsS
cragua. ['ereporeHHblil Xumuueckuii mpouecc '"raz(ckuukocth)-TBepaoe". (OOocHOBaHUE,
MOCTPOEHUE U aHAJIM3 MATEeMAaTHMYEeCKOW MOJENHW I peakuuid ropeHus (Mojaens "CKMMAIoLascs
cdepa') u TonoxumMudeckout (Mojenp "'c HeB3aumoaeicTByromuM siapom ). Habmrogaemas ckopocthb
NpEeBpallleHNs, BpeMs IMpEBpalleHUs W IyTH HWHTEHCH(UKAUU A7 Pa3IuuHbIX o0jacTei
npoTekaHusi mporecca. [‘eTeporeHHbI XUMHUYECKUM Tpoliecc "ra3(3KUIKOCTb)—-KUIKOCTb".
OOocHOBaHUE, TIOCTPOEHME M aHalIM3 MaremaTuuecko mozenu. HaOmromaemas ckopocTb
IIpeBpalleHus U 00J1acTH poTekaHus npouecca. [lyrn nHTeHcupuKanuu i pa3IudyHbIX peKUMOB
nporecca.

I'ereporenHbiii kaTanus3 Ha TBepAOM Kartanuzatope. OOOCHOBaHHE, NOCTPOCHUE U AHAIIU3
MaTeMaTUYeCKOM MOJEIM Ha KaTaJUTUYECKOM MOBEPXHOCTU M B MOPHCTOM 3€pHE Karaiau3aTopa.
Habnrogaemas ckopocTh npeBpaleHust 1 061acTy npoTekaHus nporecca. CTeneHb UCIOIb30BaHUS
BHYTpeHHEW MoBepXxHOCTU. Ilyrm WMHTEHCHMpHUKAIMM KaTaJIUTUYECKUX IpolieccoB. BuusHue
TEIUIONEPEeHOCa Ha FeTEePOT€HHBIA U IeTepOr eHHO-KaTATMTUYECKHH MPOLIECCHI.

Pazgen 3. Xumuyeckuii peakrop

Krnaccudukamnus nponeccoB B peaktopax. OOOCHOBaHHE U TMOCTPOCHHE MaTEMaTHYECKHX
MOJIENIM Tpoliecca B peakTopax pasnuyHoro Tuma. CucreMatuzanus U KiIacCH(pUKALUSA
MaTeMaTUYECKUX OMMCAHUN MPOIECCOB B peakTopax. BiusiHHE CTPYKTypbl NOTOKa (uaeanbHOE
CMEILIEHUE U BBITECHEHHUE), CTALIMOHAPHOCTH pekuMa (IPOTOYHBIN U NEPUOAUYECKUIT), TapaMeTpOB
U YCIOBUH INpOTEKaHus Inpolecca (TemrnepaTrypa, KOHIEHTpalus, JaBieHue, 00beM PEeaKkIIMOHHOMN
30HBI, BpeMsl), BUJa XMMHUYECKOM peakiuu (IIpocTast U CIO0XHas, oOpaTuMasi 1 HeoOpaTumasi) U ee
napaMeTpoB Ha NpoQWIM KOHLEHTpaUMH M IOKa3aTelu Ipoliecca B peakrope (cTeneHb
IIPEBpALEHHUs], BBIXOJ MPOJIYKTA, CEIEKTUBHOCTh Ipouecca. OCHOBBI pacueTa IMpolecca B PeakTope.
CpaBHeHue 5>(PQPEKTUBHOCTH pabOTHI PEAKTOPOB, OIMMUCHIBAEMBIX PA3IUYHBIMU MOJEISAMU —
U7EaIbHOTO CMEIIEHUs U BbITeCHEeHUs. OpraHu3anus TeIIOBbIX IOTOKOB U PEKUMOB B XUMHUYECKUX

85



peakTopax. Pacnipenenenue TemnepaTypbl M KOHLEHTpalui (CTENEHU MPEBPALEHNsI) B PEaKTOpe B
peKHMMax HAEaIbHOTO CMEIIEHUs M paclpesielieHus, aanadaTudeckoM U ¢ TemiooomMeHoM. CBs3b
TeMIepaTypsl M CTEINEHHM IpeBpalleHuss B aauabarmyeckoMm mpouecce. ComocTaBieHUE ¢
HU30TCPMHUYCCKUM PECIKUMOM. Yucmao n YCTOﬁqHBOCTb CTAlUOHAPHBIX PCKHUMOB B aI[I/Ia6aTI/ILICCKOM
pEaKTOpe UIeaIbHOTO CMELICHHUS U aBTOTEPMHUUECKOM PEaKTOpe UJI€aIbHOTO BbITECHEHMUSI

Pazgen 4. [IpombInuieHHBbIE XHMHYECKHE PEAKTOPBI

KOHCTI)YKHI/II/I MNPOMBINIJICHHBIX PCEAKTOPOB JJII MPOBEACHUA IPOLCCCOB TOMOICHHBIX,
IeTepOreHHbIX M KAaTAIUTUYECKHMX — BBIOOp THUIIA pEaKTOpa, OCOOEHHOCTH KOHCTPYKTHUBHBIE M
pexuMa.

4. O0béM y4eOHOI TMCUMIINHBI:

O0beM TUCHUNIMHBI
Bun yueOHoii padoTsl Axan. | Acip,
3E
4. 4.

O0masi TPy10eMKOCTb AUCIHUTIHHBI 3 108 81
KonTakTHas padoTa — ayANTOPHbIE 3AHATHSA 1,33 48 36
Jlexuuu 0,89 32 24
[Tpaktuueckue 3anstus (I13) 0,44 16 12
Jlaboparopusie paboTs! (JIP) 0 0 0
CamocrosiTesqibHasi paboTa 1,67 60 45
KoHnrtakTHas camocrositenapHas padbora 0,4 0,3

1,67
CaMOCTOSITEIbHOE U3YUYEHHE PA3/IENIOB IMCUUTLTMHBI 59,6 447
Bua koHTpOJIS:
3auer ¢ OLIEHKOIH + \ + \ +
Buja uTOroBoro KOHTpost 3a4eT ¢ OLECHKOM

AHHOTanus paboyeil MPOrpaMMbl AU CHUILTHHBI
«MoaeaupoBaHue XUMHKO-TEXHOJOTHYECKHUX MTPOLECCOB)
(b1.0.26)

1 Heab mMcHUNIMHBI — IpHoOpeTeHre 0a30BbIX 3HAHUN N0 OCHOBHBIM pa3zeiaM Kypca, a
TaK¥XKE YMCHI/Iﬁ U MPAKTUYCCKUX HABBIKOB B obnactu MOJCIIMPOBAHUA XUMHUKO-TCXHOJIOTMYCCKUX
MPOIECCOB, HCIIOJb3YEMBIX NP PELICHUU HAYYHBIX U MPAKTHYECKHUX 3a1a4.

2. B pe3yabTaTe H3y4eHUs] AUCHHUILIHHBI 00y4aIOIINIACSH H0JIZKEeH:
Obnadamyp cienyOIUMUA KOMIETEHIUAMI U HHIUKATOPAMU UX JJOCTHKEHUS:
OIIK-2.2; OIIK-2.3; OIIK-2.8; OIIK-2.11; OIIK-2.16
3names:
- METOJbl IOCTPOEHUS  SMIMPHUYECKUX  (CTATUCTUYECKMX) U (PU3UKO-XMMHUYECKUX
(TeopeTrdecKknx) MoAeNeH XUMUKO-TEXHOJIOTUYECKUX MPOIIECCOB;
- MeToJbl WJICHTHU(PHUKALMM MaTeMaTHYECKUX OINHCAHUM TEXHOJOTMYECKUX HPOLIECCOB Ha
OCHOBE 3KCIIEPUMEHTAJIbHBIX JTAaHHBIX;
- METoJAbl  ONTHMH3ALUU  XHMHUKO-TEXHOJOTHYECKHX  IPOIECCOB C  IPUMEHEHUEM
AMITUPUYECKHUX U/WIH PUZNKO-XUMUYECKUX MOJIETIeH;
Ymems:
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- TOPUMEHATb M3BECTHbIE METOJAbl BBIUMCIUTEIPHOM MATEeMaTUKU M MaTeMaTH4ecKOil
CTAaTHUCTUKU I DEIICHHs] KOHKPETHBIX 3a/Jad pacueTa, MOJEIUPOBAHUS, WIACHTUPUKALMH U
ONTUMH3ALUU MPU MCCIEAOBAHUHU, MPOEKTUPOBAHUM M YIPABICHUM MPOLECCAMH XHUMHUYECKOU
TEXHOJIOTUU

- WUCHOJb30BaTh B CBOEH MPAKTUUYECKOW [EATENbHOCTH HJisl JOCTHXKEHUSI ATHX UeJei
W3BECTHBIE MMAKETHI NPUKIIAJHBIX POTPAMM.

Braoemn:

- METOJaMU MAaTeMaTUYeCKOW CTaTUCTUKU s 0O0paOOTKU pe3yJbTaTOB aKTUBHBIX H
MaCCUBHBIX 3KCIIEPUMEHTOB

- METOJaMH BBIYHMCIUTEIBHOW MATEMATUKH Ui pa3pabOTKH M pealin3alii Ha KOMIIbIoTepax
QITOPUTMOB  MOJECIUPOBAHUSA, HWIACHTUPUKALMK ¢ ONTUMH3AIUU  XHUMHUKO-TEXHOJIOTHYECKHX
MPOLECCOB;

3. KpaTkoe copep:xanue JUCHUIIMHBI

Tema 1. OcHOBHBIE NOHATHS.

OCHOBHbIE  NPHUHLUMIIBI ~ KOMIIBIOTEPHOTO  MOJICIMPOBAHMUS  XUMHUKO-TEXHOJOTHYECKUX
nporeccoB (XTII). Maremarndyeckue SMIHMpPHYECKHE M MaTeMaTHYeCKHe (U3UKO-XUMUYECKUE
MOJEIM W  KOMIIBIOTEPHOE  MOJEIUpOBaHUEe. JlETEpMUHUPOBAHHBIE U BEPOSITHOCTHBIC
MareMaTuyeckue Mojend. lIpuMeHeHne MeTONOJIOTUH CHCTEMHOIO aHalu3a Ui PElleHMs 3ajad
MojenupoBaHusd. IlpumeHeHwe  NpuUHIUIA  «YEPHOTO  SIUKA» IMPU  MAaTEeMaTH4YEeCKOM
MOJIEJIMPOBAaHUU. ABTOMATHU3MPOBAHHBIE CUCTEMbl HpPUKIaAHOM HHopmartuku. Hepapxuueckas
CTPYKTYpa XMMMYECKUX IPOMU3BOJACTB M HX MaTeMmarudeckux wmojenei. IIpumenenue
KOMIIBIOTEPHBIX MOJEJIell XUMUYECKUX MPOLIECCOB JUIsl aHAIN3a, ONITUMHU3ALMU U CUHTE3a XMMHUKO-
TEXHOJIOTMYeCcKuX cucteM. OCHOBHbIE TPUEMbl MAaTEMAaTUYECKOI'O MOAEIUPOBAHUS: SMIMPUUYECKHII,
CTPYKTYpHbIH  ((pu3MKO-XMMHUECKUM) M KOMOMHMpOBaHHBIM (Teopetnueckuii). Iloctpoenue
CTATMYECKUX M JAMHAMMYECKMX Mozenel. Pemienune npsambix 3agad. [IpoekTHBIM M NOBEPOYHBIN
(oneHouHBbIN) pacueT mpoueccoB. Pemenne oOparHbix 3amad. [lapamerpuueckas W CTpyKTypHas
UACHTU(UKALUA MaTeMAaTUYeCKUX MoJiesiell. YCTaHOBJIEHHE aJeKBAaTHOCTU MaTeMaTHYECKUX
Mozeneil. Ctparerusi IpoBeIEHUsl PACUETHBIX MCCIEJOBAHUM U KOMIBIOTEPHOTO MOJEIUPOBAHUS
peabHBIX MPOLECCOB.

Pazgen 1. IlocTpoenne SMNMpruyecKUX Mo/iesieil XMMHAKO-TEXHOJIOTH4eCKUX MPOILecCOB.
Tema 1.1. <@opmyaupoBKa 3aJa4¥  ANNPOKCHMANMHM _ JAAHHBIX JUIA  ONMCAHUHA
JIKCHEPUMEHTAJbHBIX 3aBHCHMOCTEH M MOJIYYCHUS IMIUPHYCCKUX MO/Ie/Iel nmpoueccoB. Buel
KpuTepueB anmnpoxkcumanmu. Kpurepuil meTona HauMMeHbLIIMX — KBajapaToB. PemreHue 3anaun
anmnpoKCUMAalMU U1 HEJIMHEHHOM U JIMHEWHOM II0 mapaMmerpam Mozeneil. MarpuuHas
(GopMyIMpOBKA 33JaYM ANMPOKCUMAIMKM. AHAIMTUYECKHMH U aJIrOPUTMHUYECKUN IMOAXOIbI JUIS
pelleHs. 3aJadd  anlpoKCUMAalUu JUls JIMHEWHBIX W JIMHEAPU30BAHHBIX MOJEIEH METOI0M
HaUMEHbIINX KBa/paToB.

Tema 1.2. HopManbHbIii 3aK0H pacnpeie/eHusi s BeKTOPHBIX CAYYAHHBIX BeJIWYMHbI H
onpejeaeHHE MX YHCJIOBbIX XAPAKTEPUCTHK. MaremMaTuyeckoe OXXHMIAHUE WU AMCIEepCUs It
BEKTOPHBIX CIIy4alHBIX BEJWYUH. JIUCIIEPCHOHHBIA M KOpPEIAUMOHHBIM aHanu3. llonaTus
JMCTIEPCUN BOCIIPOM3BOAMMOCTH U a/IEKBATHOCTH, a TAK)KE - OCTaTOYHOM aucnepcuu. OnpeneneHue
BBIOOPOYHBIX KO3(P(PUIMEHTOB KOppemsiuiud M KO3(PQPHUIMEHTa MHOMXECTBEHHON KOPPESILIHH.
CraTHCcTHYECKHM MOIXO0 K ONpPEIEICHHIO OIMO0K U MOTPEeIHOCTEN B SKCIIEPUMEHTAIbHBIX TOUKAX
U3MEPEHUM.

Tema 1.3. PerpeccHoHHbIi W KOPPeISIMOHHBbIA AHAAW3 JUIS NOCTPOCHHUS IMIUPHYECKUX
MojeJieii HA OCHOBe JIAHHBIX NACCHMBHOIO J3KcmepuMeHTa. [loHsATHs (QyHKIMHM OTKIMKA U
¢akTopoB. OCHOBHBIE JONMYLIEHUS PETPECCUOHHOTO M KOPPEISALMOHHOro aHanu3a. Kputepuu
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IIPOBEPKU OJHOPOJHOCTU aucnepcuid. Beibop Buaa ypaBHEHUI perpeccuu, a TaKKe OIpeesieHue
KOA(QQUIMEHTOB perpeccud M MX 3HAYUMOCTHM C HUCHOJb30BaHMEM Kpurepus CThIOJEHTA.
[Ipouienypa uckiIrOUeHHUs] HE3HAUMMBIX KOA((dULIMEHTOB perpeccuu. OmpeneneHrne aJeKBaTHOCTH
PErpecCUOHHBIX MOJIENIEH C MOMOILBIO KpuTepus Puuiepa.
Tema 1.4. OcHOBHBbIC I0JIOKEHUSI TEOPHH NJAHMPOBAHMA JKcnepuMeHToB (I): moJHbIi
dakTopublii 3xcnepuMenT (IIPJ) M 00padoTka ero pe3yabTaroB. OnTuManabHbIE CBOMCTBA
MaTpHULbl TUIAHUPOBAHUS U CBOMCTBO OpTOroHaspHOCTU. OmnpeneneHue Ko3(pQPUIMEHTOB MOJEIEH,
UX 3HAYUMOCTU M IpPOBEpKa aJE€KBaTHOCTH ypaBHEHHUs perpeccuu. CBOWCTBO poTaTabEIbHOCTH
MIOJIHOTO (PAKTOPHOT'O IKCIIEPUMEHTA.
Tema 1.5. OcHOBHBIC I10JIOKCHHMS TEeOpHH IIaHUpoBaHHWsA Jkcnepumenrtos  (I):
OPTOTrOHAJbHBIH _NEHTPAJbHBIA _KOMNO3NMUMOHHBIN _mjadH _ (OLKII) 3jKcnepuMeHTOB M
o0paloTka ero pesyapraroB. OOecrieyeHHe OPTOrOHAIBHOCTH MAaTpPULbl IJIAHUPOBAHUSA U
olpeieJieHre BeJMYMHBI 3Be3/1HOTO 1ieda. Onpenenenue KodxQpPUIMEHTOB MOJIENH, UX 3HAYMMOCTH
U OIIEHKa aJeKBaTHOCTU  YpaBHEHHUs perpeccud. PacueTHoe BblYMCIEHHME KOOPIMHAT TOYKHU
onTuMyMa (IKCTpeMyma).
Tema 1.6._OnrnMu3zanus IKCHePUMEHTAJbHBIX HCCIEA0BAHUI ¢ NpUMeHeHHeM MeToaa Bokca-
Buabcona. OcHOBHbIE TMOJAXOAbl K ONTUMH3ALUU  SKCIEPUMEHTAJIbHBIX  HCCIIEJOBAHUM.
DKcIepUMEHTaIbHO-CTATUCTHUECKUN MeTol. CTpaTerus JBMKEHUS K ONITUMYMY 1ieJIeBOM (pyHKIMU
(pyHKIIMM  OTKJIMKA) TIPaAMEHTHBIM MeToAoM. Kpurepuu ROCTHKEHUS «HIOYTH CTAllMOHAPHOM
00JIaCTH» U METO/Ibl yTOUHEHHUS MOJI0KEHUSI ONTHMAIIBHOM TOYKH B ()aKTOPHOM IPOCTPAHCTBE.
Pa3gen 2. IlocTtpoenne GpU3NKO-XUMHYECKUX XUMHUKO-TEXHOJIOrHYeCKUX NPOLECCOB.
Tema 2.1 JTanbl _MaTeMaTH4eCcKOro MojaeaupoBaHus. DopMylupoBKa TUIOTE3, MOCTPOCHHUE
MaTeMaTUYECKOro ONMCaHUusl, pa3paboTKa MOJEIHUPYIOLIEr0 ajaropuTMa, IpOBEepKa aJeKBATHOCTU
MOJIEIM W UJIEHTHU(QHUKALMS HUX [apaMeTpoB, pacyeTHble HCCIECJOBAHUSA (BBIYMCIUTENbHBIN
AKCIIEPUMEHT).
Tema 2.2 CocraBiieHHe CHCTeM YPABHEHHMIl MATeMAaTH4YeCKOIO0 ONNMCAHWSA NPOLECCOB M
pa3padorka (BbIOOp) AJIrOPUTMOB HX pemieHWsl. biIoYyHbIN NPUHIUI TOCTPOSHUS CTPYKTYPHBIX
MareMaTtuyeckux Mozened. OO000IIeHHOe ONUCaHWe IBUMKEHHUs TMOTOKOB (a3 B ammaparax ¢
MIOMOUIbIO THJPOAMHAMUYECKMX MOJENEH, YUUTHIBAIOIIMX COCPEIOTOUYEHHBIE U paCIpe/ieleHHbIE
HCTOYHHUKH BEILECTBA U 3HEPruM (TemioThl). JIokanbHble MHTEHCUBHOCTU MCTOYHHUKOB BEIIECTBA U
TEIUIOTHl B MOTOKAX, COOTBETCTBYIOIIME PA3NIMYHBIM (PU3UKO-XUMHUUECKUX IporeccaM. OCHOBHbIE
TUIBl YPAaBHEHUH MAaTEMaTH4YE€CKOIrO OMMCAHUS XMMHKO-TEXHOJIOTUYECKUX IPOIIECCOB — KOHEUHBIE,
OOBIKHOBEHHbIE TU(depeHnanbHble U AU epeHInalIbHbIe YPaBHEHHUS B YACTHBIX TPOU3BOIHBIX.
Tema 2.3 Maremaruyeckoe MO/JeIHPOBAHHE CTANMOHAPHBLIX W JHHAMHYECKHMX PeKHUMOB
THIPABJINYECKHX  NPOIECCOB B TPYOONPOBOAHBIX  CHCTeMaX,  IJ00ajbHble MW
AEKOMIIO3MIIMOHHBIC METO/Abl PelIeHHS CHCTeM HeJIMHEeHHbIX YPABHEHWH, a Takke sIBHbIe W
HesIBHbIC METO/Abl YHMCJACHHOIO pelIeHUsi CHCTeM OObIKHOBEHHBIX (¢ epeHInaabHbIX
ypaBHeHuii. CocraBieHMe ypaBHEHUII MaTeMaTH4ecKoro onucaHus Impouecca. [locrpoenue
MH(POPMAIIMOHHBIX MATPUI] MaTEMAaTUYECKUX MOJeNel A BbIOOpa OOIIero alroputMa pereHus —
MOJIETIMpYIOLIEro airoputma. Peanuszaius anropuTMoB peLICHHUs] HETMHEWHBIX U OOBIKHOBEHHBIX
muddepeHIMaNbHBIX ypaBHEHUN. Onucanue cranuoHapHbIX pexkumoB XTIl ¢ mpumenenuem
CUCTEM JIMHEHHBIX U HEJIMHENHBIX ypaBHeHUH. VTepaliioHHbIe alropuTMsl pemenus. Ilpumenenue
METOJIOB HpocThiXx wuTepauuii u HbrotoHa-Papcona st nosydenust pewenus. IIpoGiema
CXOJMMOCTH IIpoliecca pelieHHs. J(eKOMIO3MLMOHHBI METOJ pelIeHUs CIOXKHBIX CHUCTEM
KOHEYHbIX ypaBHeHu#. Iloctpoenne wuHPOpMALMOHHOW MaTpHLbl Ui BbBIOOpA ONTHUMAJIBHOTO
alropuT™Ma peuieHust 3agadd. [loHsTue *XecTkocTH cucteM aud@epeHlIuanbHbIX YpaBHEHUH U
KPUTEPHUH >KECTKOCTU. SIBHbIEe (OBICTpBIC) W HEsIBHBIE (MEJICHHBIE) METOJbl pelieHUs. MeTobl
nepBoro (Metoj Diiniepa), BToporo ( Moau(UIUPOBAHHBIE METOJIbI Difjiepa) U YETBEPTOro MOPSIKa
( merox Pynre-Kytra). OnieHka TOYHOCTH METOAOB — OIMOOK ycedeHus. Ilepexoanbie ommoOku u
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OLIMOKM OKPYTJIEHHs IIPU YUCIEHHOM MHTEIpUPOBAaHUM AU QepeHanbHbIX ypaBHeHu. CriocoObl
o0ecrieueHUs1 CXOJAMMOCTH peleHus 3anaud. lIpuMeHeHue HEsSBHBIX METOJOB [yl pELIeHUs
KECTKMX CUCTeM JudQepeHIualbHbIX ypaBHeHUM. OnpeneneHus Iara HMHTErPUPOBAHUS
uTepalMoHHbIM MeToiIoM. MeTtonoB Kpanka-Hukonbscona (Meron Tpanenuil).

Tema 2.4 MaremaTnyeckoe MOAEJMPOBAHHWE CTANMOHAPHBIX PEXKHMOB IPOLECCOB
Teljionepeaayd B INVIACTHMHYATBIX W 3MEEeBHKOBBIX TeIIOOOMEeHHHMKaX. Marematuueckoe
ONMCaHUE MPOLECCOB C NPUMEHEHUEM MOJIENeN MJICalIbHOTO CMEIIEHUs U BbITecHeHUs. Bbibop u
rpaguyeckoe IpeACTaBICHUE alNropuTMOB pelieHus. IIpuMeHeHue CTaHIApPTHBIX METOJIOB
BBIYMCIINTEIILHOM MATEMATHKU JJIs PELLICHU 3a/1ay.

Tema 2.5 Maremaruyeckoe MOACJHPOBAHME CTAHHOHADHBIX PEKHMOB IpoLeccoB
Telionepeaayy B NPSIMOTOYHBIX U NPOTHBOTOYHBIX TPYOUYATHIX TeNJ1000MEHHUKOB, PelIcHHE
3agaun Komm w  kpaeBoii  3a1a4y  NpH  WHTEIPUPOBAHMHU _CHCTEeM OOBIKHOBEHHBIX
anddepeHINAIBHBIX YPABHeHHMI. MareMaTnyeckoe ONMCaHUE IPOLIECCOB C IPUMEHEHHEM
MOJIeNIe UAealIbHOr0 BbITeCHEHUs. Pemenue 3amaum Komu u kpaesoil 3amauu. IlpencraBieHue
QITOPUTMOB  BBIYMCIEHUH B BHAE MH(POPMALMOHHOM MAaTPUIbl CUCTEMbl  ypaBHEHMIt
MaTeMaTUYeCKOro OIucaHusi M OJok-cxem pacyeToB. Maremartudyeckoe onmcanue XTII ¢
IIPUMEHEHUEM CHUCTEM OOBIKHOBEHHBIX AU(QepeHIuanbHbIX ypaBHeHUH. OnucaHue 0OBEKTOB C
pacnpeeIeHHbIMU B IIPOCTpaHCTBE napamerpamu. @opmMynnpoBKa HaYaJIbHBIX U KPAEBbIX YCIOBHUI
3ama4 pemleHus. YucineHHbI anroputMm l-ro mopsaka Ui pemieHus 3azadud Komm. Merton
«IIPUCTPEIIKW» I PELICHNS KPAacBOMl 3a1a4u.

Tema 2.6 MaremaTuyeckoe MoJAeJHPOBAHHE CTANMOHAPHBIX PEKUMOB IPOLECCOB B
peakropax ¢ Memanakoi. OmnucaHue MHUKPOKMHETHYECKHX 3aKOHOMEPHOCTEH IPOTEKaHUs
IIPOM3BOJIbHBIX CJIOKHBIX XMMHUUECKUX peakluil B )KUAKOH (a3e Uii MHOTOKOMIIOHEHTHBIX CHCTEM.
OmnpeneneHye KI0YEeBbIX KOMIOHEHTOB CIIOKHBIX XUMUYECKUX PEAKIMHA € NMPUMEHEHUEM METOJI0B
JUHEMHON anreOppl - paHroB MaTpULl CTEXMOMETPUYECKUX KOI(PPHUIMEHTOB peakiHH.
Maremarnyeckoe ONUCaHME PEAaKTOPHOro Ipolecca C PyOAlIKOM [UIsi HPOU3BOJIBHOM CXEMBI
IIPOTEKaHUs XUMHUYECKOM peakuuu. BpiOop anropuTmMoB pelieHus 3anaud ¢ MPUMEHEHHEM
MH(POPMAITMOHHOW MaTpHULIbl CUCTEMbl YPAaBHEHUN MaTEMaTH4ECKOI'O ONMCAHUS U IPEICTABIICHUS
JIFOPUTMa pELIEeHUs C IOMOLIbIO OJIOK-CXEMbI pacyeTa mpoliecca.

Tema 2.7 Maremarnyeckoe MOJAeJMPOBAHHME HECTANMOHAPHBLIX PEKUMOB IPOLECCOB B
peakTopax ¢ Memanakoi. Marematudeckas IIOCTAaHOBKA 33Jadyd Ul PEAKLUUU C IIPOU3BOJBHOMN
crexuomerpuueckon cxemoi. ®opmynupoBka 3agaun Komm — 3a1auu ¢ HaYaJIbHBIMU YCIOBUSMH.
PazHocTHOe mpezacTaBieHHE CUCTEMbl OOBIKHOBEHHbBIX JAU(PQPEepeHIHATbHBIX  YPAaBHEHUH.
[TocTpoenne uHpOpPMAIIMOHHOW MaTpHIlbl JUIsI BbIOOpa airoputMa perieHus. [ 'paduyeckoe
IIPEJICTaBJIEHUE AJITOPUTMA PELIEHUs B BUJIE OJIOK-CXEMBbI pacyerTa.

Tema 2.8 MaremaTuyeckoe MOJeJIHPOBAHNE CTANMOHAPHBIX PEXKHMOB B TPYy0YaThIX
peaKTopax ¢  NpPAMOTOYHBIM M NPOTHBOTOYHBIM  JABHM:KCHHEM  TeNJIOHOCHUTEJICH.
MaremaTuyeckass IIOCTaHOBKA 3aJaud JUIS PEaKUUMU C KOHKPETHOW CTEXMOMETPUUYECKOM CXEMOM.
®opmynupoBka 3aaaun Ko — 3a1aun ¢ Ha4aJIbHBIMU YCIOBUSIMU U KPaeBOM 3a/ayd — 3aayu C
KpPaeBbIMH YCIOBUSMH. Pa3HOCTHOE MpeacTaBiIeHUE CUCTEM OOBIKHOBEHHBIX MH(QepeHIInaTbHbIX
ypaBHeHui. IlocTpoeHne MHQPOPMALMOHHBIX MAaTpHIl sl BbIOOpa aAJIrOPUTMOB pEIICHUS.
I'paduueckoe npeacraBiaeHre aaropuTMOB peIIeHUs B BUE OJIOK-CXEMbI pacyeTa.

Tema 2.9 Maremarnyeckoe MOJAeJMPOBAHME HECTANMOHAPHBLIX PEKUMOB IPOLECCOB B
TPYOYaThIX peakTopax W YHCJICHHbIC AJNTOPUTMBI JMCKPETH3ANMM /IS pPelIeHUsl CHCTeM
anddepeHNNAIBHbIX YPABHEHUNH ¢ YACTHBIMHM NPOU3BOAHBIMH. MaremaTuyeckass IOCTaHOBKA
3aa4d U1 PEaKkLUM C KOHKPETHOM CTEXMOMETPUUYECKOU cxemMoil. POopMynupoBKa HAa4aJIbHBIX U
IpaHUYHbIX ycinoBUH. [luddepenianbtple ypaBHEHUS B YaCTHBIX IPOU3BOIHBIX - SJUIMIITHYECKOTO,
11apaboJUYECKOro U runepooINYecKOro TUIOB. AJITOPUTMBI pEeIlIeHUs] ypaBHEHUH 1apaboIMuecKoro
tuna. MaremaTudeckass MOJEIb XMMHYECKOTO NPEBpPAlICHUS B H30TEPMUYECKUX YCIOBUSX JUIA
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HECTAallMOHAPHOIO Ipoliecca B TPyOUaThIX ammaparax ¢ y4eToM IpOJ0JIbHOTO MEepeMElInBaHus U ¢
PUMEHEHHUEM OJHOMapaMeTpuIeckoil 1npdy3noOHHON MOENHN Ui OTIMCaHUS THIPOANHAMUYECKOM
OOCTaHOBKM B pPEAKIIMOHHOM IIOTOKE. AJITOPUTMBI PpEUIEHUs B BUAE CUCTEM HEJIMHEHHBIX
YpaBHEHHM, a Takke OOBIKHOBEHHbIX Au(epeHIHaNbHbIX YpaBHEHUII IEpPBOr0 U BTOPOIO
HOPSIKOB.
Tema 2.10 MaremaTnyeckoe MojeIHPOBAHHE CTANMOHAPHBLIX PEKMMOB NPOLECCOB
HelpepbIBHOW MHOTOKOMIIOHEHTHOM pekTH(dUKanuu 1 adcopOumnn. MaremaTnueckoe onucaHue
npoiiecca MHOTOKOMIIOHEHTHOM peKTU(UKAllMK B TapeibuaTroil KojoHHe. MojaenupoBaHue
(a30BOro paBHOBECHS U IIpOLIECCa MAccollepe/laul Ha TapesiKkaX B MHOTOKOMIIOHEHTHBIX CUCTEMaXx.
VYder TemioBbIX 0aJaHCOB Ha Tapejkax IMpPU MOJEIMPOBAHMU IpolLecca B PEKTU(PUKALIMOHHOU
KOJIOHHE. J[eKOMITO3UIMOHHBIN adroOpuT™M pacdera mpouecca peKTH(GHUKauN B KOJIOHHOM arnapare.
Maremarnyeckoe omnucaHue Mpolecca MHOIOKOMIIOHEHTHOW abcopOuuu B HACaZOYHOM KOJIOHHE.
Mo ienupoBaHue nporecca MHOTOKOMIIOHEHTHOM Maccorepeiadi B CEKIMSIX HACaJOUYHOW KOJIOHHBI.
AJropuTM pelieHusi KpaeBoM 3ajaud Ui MOJAEIMPOBaHMS Ipoliecca abcopOuMM B HacaJ04HOMN
KOJIOHHE.

Pa3gen 3. OcHOBBI ONTHMH3ALUH XUMHKO-TEXHOJIOT HYECKHX NPOLECCOB.
Tema 3.1 Pemienwe 3aja4 ONTHMH3ANMH C TePMOJAMHAMHYECKHMM, TEXHOJOrHYECKHMH,
JKOHOMHYECKHMH,  TeXHMKO-IKOHOMHMYECKUMHU )11 IKO0JI0rHYeCKUMU KpHUTEPHUSIMHU
onTumManabHocTH. OnTuMansHble pecypcocOeperatomne XTII. Beibop kpuTepreB onTHMaibHOCTH
(ueneBbix QyHKUIMIT). DOpMyTUPOBKa MHOTOKPUTEPUATIBLHON 3amaun ontuMusauu. OcoOeHHOCTH
pemieHust onTuMu3auMoHHbIX 3aa4 XTIl npu HanmuuuM HECKOJBKUX KPUTEPHUEB ONTUMAJIbHOCTH,
OBP@XHOM XapakTepe LeIeBOM QYHKIMM U HaJIMYUU OrpaHudeHuil 1-ro u 2-ro pona.
Tema 3.2 _ANropurMbl 0IHOMEPHOIl ¥ MHOTOMEpPHOM onTUMHM3aNMH. MeTo/ibl CKaHUPOBAHUS,
JIOKQJIM3alUM  3KCTpEMyMa, 30JI0TOro ceyeHuss U uucesnn duboHaum B ciaydyae OJHOMEPHOU
ontuMuzanuu. MeToJpl MHOTOMEpPHOW ONTHUMHU3ALUU HYJIEBOI'O, MEPBOTO U BTOPOrO IOPSIKOB.
CuMIuleKcHble, ClaydailHble W TIpaJueHTHbIe METOAbl MHOTOMEpHOW omnruMmuzanuu. Meton
mTpadHbIX QYHKIUH.

3aku04eHue.
A. IlpumeHenue kKomnblOTepHbIX Monesaei XTIl npu npoeKTHPOBAHWM XHMHYECKHX
npousBoactB — B CAIIP. 3anaun cucreM aBromartuzupoBaHHOTo npoexktupoBanus (CAIIP) u
CTPYKTYpa CHUCTEM KOMIIBIOTEPHOTO IpOoeKTupoBaHus. HMHpopMmaloHHOE M MaTeMaTH4YecKoe
obecnieuenne CAIIP. ABToMaTu3npoBaHHOE NPOEKTUPOBAHHE C NPUMEHEHHEM KOMIIBIOTEPHbIX
mozenen XTI
b. IlpumeHenue komnbloTepHbix Mogeseir XTIl npu ynpasjeHMH TEeXHOJOrHYECKUMH
npoueccamu — B ACYTII. Komnerorepaoe moaenupoBanue XTII B pexxuMe peaabHOro BpeMEHHU.
Cuctembl npsiMoro 1u¢ppoBOro (KOMIbIOTEPHOIO) YIpPaBJIEHUS TEXHOJOTMYECKMMHU IpPOLIECCaMU.
OcobeHHOCTH peanu3aluu KomibloTepHblXx Mozened XTIl B aBTOMaTU3MPOBAHHBIX CHUCTEMAaxX
ynpasiieHus TexHojgoruueckumu npoieccamu (ACYTII).

4 O0beM y4eOHOM M CITUNJIMHBI

O0beM JUCHUILIMHBI

Buj yueOHoii padoTsl

3E Akan. | Acrp.
4. 4.
O0masi TPy10eMKOCTh AUCIHUTIHHbI 4 144 108
KonTakTHas padoTa — ayANTOPHbIE 3AHATHSA 1,33 48 36
Jlexuuu 0,89 32 24
[Tpaktuueckue 3ansatus (I13) - - -
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Jlabopatopusie pabots! (JIP) 0,44 16 12
CamocrosiTesqibHasi paboTa 1,67 60 45
KonTtaktHas camocrosrensHas pabora - -
1,67
CaMOCTOSITeJIbHOE U3YUYEHHUE Pa3/IeOB JUCIUILIMHbI 60 45
Bua koHTpOJIS:
IK3aMeH 1 36 27
KoHnTakTHas paboTa — NpoMeKyTo4Has aTTecTalus 1 0,4 0,3
IloaroroBka K sK3aMeHY. 35,6 26,7
Buja uToroBoro KOHTpOJIsi: IK3aMeH

AHHoOTanust padoyeii MPOrpaMMsl M CHHUILIHHBI
«Pusnyeckas KyJabTypa u copm» (b1.0.27)

1 Heap aucounmiuHbl — (QOopMHUpPOBaHHE MHPOBO33PEHUS M KYJIbTYpPbl JIMYHOCTH,
I'pa)/IaHCKOM MO3ULMHU, HPABCTBEHHbBIX KAUECTB, YyBCTBA OTBETCTBEHHOCTH, CAMOCTOSITEILHOCTHU B
NPUHATUH PELeHUH, CIOCOOHOCTH MCIOJIb30BATh pa3HO0Opa3Hble POpMbI (PU3HUECKON KYIbTYpHI,
CIOpTa U TypuU3Ma JUIsl COXPAHEHHUSI U YKPEIUIEHUsl CBOETO 3/I0pPOBbsl U 370POBbsl CBOMX OJM3KUX B
MIOBCETHEBHOM KU3HU U MPO(HEeCCUOHATBHOM 1EATEIbHOCTH.

2 B pe3yabTate H3y4eHUs TUCHUILINHBI 00YYAIOLIUIICA JOJIAKEH:

Obnadamye ciaenyOIUMU KOMIETEHIUAMI U HHIUKATOPAMU UX JJOCTHKEHUS:

VYK-7: VK-7.1,7.2, 7.3, 7.4

3nams:

- HAy4YHO-IPAKTUYECKHE OCHOBBI (PM3NUYECKON KyIbTYPBHI U 3J0POBOr0 00pa3a KU3HU;

- BJIMSHHME O3/IOPOBHUTEIBHBIX CHCTEM (PU3MUECKOrO BOCIMTAHUS Ha YKpPEIUIEHHE 3J0POBbS,
NpoUIAKTUKY NMPOdeCcCHOHANBHBIX 3a00JI€BaHUN 1 BPEIHBIX MPUBBIYCK;

- crocoObl KOHTPOJISI U OLIEHKH (PU3MUECKOTO pPa3BUTUS U PU3NUECKON OArOTOBIEHHOCTH;

- OpaBWja U CHOCOOBbl IUIAHUPOBAHUS WHIUBUAYAJIBHBIX 3aHATHUM pa3IMYHON IieJeBOM
HaIpaBJI€HHOCTH;

- UCTOpPUIO (U3UYECKOM KYyJAbTYPbl M CIOPTa, NPEACTABICHHE O 3HAUYHUMBIX CIIOPTUBHBIX
COOBITHAX HE TOJBKO CBOCH CTpaHbl, HO U MHPOBOTO YPOBHS, B)XKHEHIINE JOCTIKEHHS B 00nacTu
CHOpTa;

- cnoprusHble Tpaguuuu PXTY nm. .M. MenneneeBa, IOMHUTD O MOJBUraxX CIIOPTCMEHOB B
roasl Benukoii oteuectBeHHO# BoMHBI 1941-1945 rr.

Ymems:

- IOJJEpXKHUBaTh JOJDKHBIM YypOBEHb (U3MYECKOM MOArOTOBIEHHOCTH [UIi oOOecredyeHus
MOJTHOIIEHHO U COIMAIBHOM U MPO(PECCUOHATBHOM IESATENBHOCTH;

- HCIOJIb30BaThb  OCHOBBI  (DM3MYECKOW  KYIbTYphl  JUISI  OCO3HAaHHOTO  BBIOOpA
3I0pOBbECOEpETaloINX TEXHOJOTHMM € Y4eTOM BHEIIHUX M BHYTPEHHUX YCJIOBHUH peann3anuu
npoeCCUOHATILHOM 1eATEIbHOCTH;

- CaMOCTOSITEIbHO 3aHUMAThCS (PU3NUECKOMN KYIbTYPON U CIIOPTOM;

- OCYILECTBJISITb CaMOKOHTPOJb 3@ COCTOSIHUEM CBOEr0 OpraHW3Ma U coOJoJaTh IMpaBuila
TMTMEHbl U TEXHUKU 0€30I1aCHOCTH.

Braoems:

- CpeACTBAMM U METOJAMHM YKPEIUJIEHUs 310pOBbsl, (PHU3NYECKOI0 CaMOCOBEPILICHCTBOBAHMUS;

- JIOJDKHBIM YPOBHEM (DM3HYECKOW MOATOTOBJICHHOCTH, IJIsi 0OeCleyYeHUs MOJHOIEHHOM
COLMAIBHOM U MPO(ECCUOHATBHON 1E€ATENbHOCTH.
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3 KpaTkoe cogepxxanue JHCHUTIHHBI

Pasoen 1. Ilpenmer ®usnueckas kynpTypa u crnopt. Mcropus @KuC

1.1. MIPEAMET ®U3NYECKAA KYJIbTYPA U CIIOPT. 3agaun u MECTO JUCHUILUIMHBI B
noAroToBke OakanaBpa. Opranuzaius yueOHOTO Mpollecca B pamMKax ACHCTBYIOIIEH PeHTHHroBOM
cucteMbl. TpeboBaHUS K 3aUeTy.

1.2. UCTOPUA CIIOPTA. IIpoucxoxnaeHue (pU3NYECKUX YHOpaxxHEHUH U urp. JpeBHue
omumnuaapl. Omumnuiickoe apmwxkeHue. CHopTuBHbIE oO0miecTBa: UCTOpUS  (QUBKYIBTYPHO-
CHIOPTUBHBIX 00IIECTBEHHBIX Opranu3aiuii. CnopTcMeHbl B ro/ibl Benukoi oTeuecTBeHHOW BOMHBI.

Paszoen 2. OcHoBBI 310pOBOT0 00pa3a KU3HU

2.1. BPAYEBHBIM KOHTPOJIb U CAMOKOHTPOJIb HA 3AHATUAX ®U3NUYECKOU
KYJIbTYPOI 1 CITIOPTOM.

BpaueOHblii KOHTpOJb M BpaueOHOE OCBHUIETENbCTBOBaHUE. llemaroruueckuil KOHTPOIIb.
CaMOKOHTPOJIb: €ro OCHOBHBIE METOJbl, IOKa3aTelu, KpuTepun U oueHku. [Ipodunaxruka
CHOPTUBHOTO TpaBMaru3Ma. OCHOBHBIE BUJIbl TPaBM Yy pa3HbIX cnenuanu3zauuid. OkazaHue nepBoit
MIOMOIUIH JUIsl CTYAACHTOB BY30B XUMHUKO-TEXHOJIOTMYECKOTO MPOQUIIS.

2.2. TUT'MEHUYECKOE OBECIIEYEHME 3AHATUA  O3J0POBUTEJIBHOM
OUBNYECKOM KYJIbTYPOW. 'uruena (pu3nyeckoro BOCHHTAHMSA M CIOPTA. PeXMM NuTaHus
IpU 3aHATUAX (pu3nueckoil KynpTypoil um crnoproM. CouumanbHas rurueHa. CouuanabHO-ONACHBIE
00J1€3HU U MepPbI IPOPUIAKTUKH.

Pasoen 3. buonornyeckue 0CHOBBI GU3NYECKON KyJIbTYphl U CIOPTA

3.1. BUOJIOTMYECKUE OCHOBBI ®U3NUYECKON KYJIbTYPBI M CIIOPTA. Oprauusm
YyeJoBeKa Kak eJIuHas caMmopas3BuBarouiascs Ouojormueckas cucrema. dusmueckoe pazBUTHE
yenoBeKka. JlpurarenbHas aKTMBHOCTb M €€ BIMSHUE HA YCTOMYMBOCTb, M aJalTallIOHHbIE
BO3MO>KHOCTH Y€JIOBEKAa K YMCTBEHHbIM M (PM3NYECKUM HArpy3kaM IpHU Pa3IndHbIX BO3JEHCTBUSIX
BHEIIHEHN Cpeibl.

32. OBPA3 XW3HM U EIO0 OTPAXEHUE B IPO®ECCUOHAJILHON
JNEATEJIBHOCTU. 3pmopoBbe uyenoBeka KakK II€HHOCTb. 3J0POBBIA 00pa3 >KU3HH M €ro
cocrapisitomive. Posib M BO3MOXKHOCTM  (PU3MYECKOM KyJIbTYypbl B 0OECHEUEHUH 3]I0POBBS.
ConuanpHblii XapakTep MOCIEICTBUM I 3J0pOBbs OT YHNOTPEOIEHUs] HAPKOTUYECKUX CPEICTB U
Jpyrux ncuxoakTuBHbIX BewiecTB (IIAB), nomuHra u nuieBbIX 100aBOK B CHOPTE, AJIKOTOJs U
TabaKkokypeHus. JJOMMHT Kak MCKYCCTBEHHOE MOBbILIEHUE (HU3MUECKONH pabOTOCIIOCOOHOCTU U €ro
OTpULIATEIbHbIE MTOCIIECTBUS.

Pasoen 4. IlpodeccuonanbHO-npuKiIaaHas Gu3nyecKast KylIbTypa U CIOPT

4.1. OBLIAA O®U3SNYECKAA U CIIOPTUBHASA ITIOAI'OTOBKA CTYJAEHTOB B
OBPA30OBATEJIbBHOM IIPOLIECCE. Meroanueckue MNpUHUMIBL (PU3NUECKOTO BOCHUTAHUS.
OcHOBbl U HTanbl OOydyeHHMs] JBUXKEHUsIM. Pa3Butue Qusnueckux kadects. DopmupoBaHHe
MICUXMYECKHX KauecTB B Ipoiiecce ¢puznueckoro Bocnuranus. CnoptuBHas noarotoBka. CTpykTypa
IIOATOTOBJIEHHOCTH CIOPTCMEHA. MacCOBBI CHOPT M CHOPT BBICIIUX JOCTHUKEHUH, UX LEIU U
3amayi. COPTUBHBIE COPEBHOBAHUS KaK CPEACTBO M METOJ OOIIEH M CrenuaibHOU (DU3MUEeCKOit
MOJAITOTOBKHU CTY/IEHTOB.

42. ®UNYECKASI KYJIbBTYPA U CIIOPT B IIPO®ECCHOHAJIBHOM
JNEATEJIBHOCTU BAKAJIABPA. Jluunas ©  conuaibHO-dKOHOMHYECKass  HEOOXOIUMOCTh
NCUXO(pU3NYECKOW MOArOTOBKM dejoBeka K Tpyay. Mecro IIIIDII B cucreme noaroTtoBku
Oynywmero cnenuanucta. [IpousBoacTBeHHas ¢u3nyeckas KyinbTypa u crnopt. IIpousBoacTBeHHas
ruMHacTuka. OcoGeHHOCTH BbIOOpa (pOpM, METOAOB U CPEACTB (PU3UUECKON KYIbTYPhl U CIOPTa B
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pabouee u cBOOOMHOE Bpems crnenuanuctoB. [IpodunakTuka mnpodeccHoHANBHBIX 3a001eBaHUI
cpeAcTBaMU (PU3MYECKOW KYJIbTYpbl M CHOpTA. JIOMOJHUTENbHBIE CPEJICTBA MOBBILIECHUS OOIIEH U
npodeccuoHanbHOoM  paboTocniocoOHOCTH.  BrimsHue
CaMOCTOSITEIbHBIX 3aHITUN (PU3NUYECKON KyJIbTYpOUH U CHOPTOM Ha OpPraHU3M.

4 O0beM y4eOHOil 1 CHMIINHBI

WHIUBUAYAJIbHBIX

ocoOeHHOCTEH U

Cemectp
Bcero
. 1 cemectp 4 cemecTp
Bunapl yuebHo# paboThl
3E Axan. 3F Axan. 3E Axan.
q. q. q.
OO1w1ast TpyJ0€MKOCTb AUCHUIUIMHBI 110 Y4eOHOMY 2 72 1 36 1 36
IUIaHY
KonTakTHasi paboTa — ayiNTOPHbIE 3AHATHSA: 2 72 1 36 1 36
Jlexuunu (Jlek) 0,2 8 0,1 4 0,1 4
[Tpaktuueckue 3anstus (I113) 1,8 64 0,9 32 0,9 32
Byt MTOroBOoro KOHTpoJIsi: 3auer 3ayer
Beero 1 CCMGCS’Ie)MeCTfCCMCCTp
Bunael yuebHo# paboTel
3E | Actp.u. | 3E | Actp.u. | 3B Af{Tp'
OO1w1ast TpyJ0€MKOCTb AUCHUIUIMHBL 110 y4eOHOMY 2 54 1 27 1 27
IUIaHY
KonTakTHasi paboTa — ayiNTOPHbIE 3AHATHSA: 2 54 1 27 1 27
Jlexuuu (Jlek) 0,2 6 0,1 3 0,1 3
[Tpaktuueckue 3angtus (I113) 1,8 48 0,9 24 09| 24
Buja uToroBoro KOHTpoJIsi: 3auer 3auer
Juconnumasl cnenuagnsanuu (51.0.28)
AHHOTanus padoyeil NPOrpaMmMbl AU CHUILINHBI
«XHUMHUS IHEProHACHIIIEHHBIX COCAUHEHUI»
(b1.0.28.01)
1. Ieab AMCHHMIIMHBI — 03HAKOMJIEHHE OOy4yaroUIuxcsi ¢ OOIKUMHU IPUHLMIIAMHU CO3JaHMs
SHEpPrOHACBIIIEHHbIX ~MaTepuanoB (OM) Kak XHMHUYECKMX AaKKyMYJIsATOpPOB DJHEpPIUu -

vHIMBUAYyalbHBIX BB, KoMmmoHeHTOB cmeceBbix BB,

IOpOXOB MW PAKCTHbLIX TOILIIMB, HX

(I)I/ISI/I‘ICCKI/IMI/I A XUMHYECKMMH CBOWCTBAMHM H CIIOCOOaMU IMOJIYUCHUA TaKUX MaTcpualios,
OTHOCAIIUXCA K Pa3JIMYHbIM XUMHUUYCCKUM KJIaCCaM, da TAKIKC C IMPUHIHIIAMU HMCIIOJIb30BaHUA OM B

BOCHHBIX U MUPHBIX HCJIAX.

2. B pe3yabTaTe H3y4eHus JMCHHUILINHBI 00Y4AIOIMIACS T0JI/KEH:
Obnadamyp ciaenyOIUMUA KOMIETEHIUAMI U HHIUKATOPAMU UX JJOCTHKEHHUS:
MK-2 (IIK-2.6), IIK-7 (IIK-7.11, [IK-7.11), IICK-1.1 (IICK-1.1.1, IICK-1.1.2, TICK-1.1.4,
I1CK-1.1.7), IICK-1.3 (IICK-1.3.2, I[ICK-1.3.3, IICK-1.3.6, IICK-1.3.12).

3name:

- OCHOBHBIC ITPHUHIIUIIbI BI)I60pa HOBBIX JHCPrOHACBINICHHBIX MATCPUAIOB W CO3JaHUSA

TEXHOJIOTMYCCKHUX NPOICCCOB UX IMPOU3BOJACTBA,

- OCHOBHBIC HCTOYHHUKHU CbIpbA I IMOJYYCHUA OSHCPrOHACBIIICHHBIX COCI[I/IHCHI/Iﬁ,
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METO/Ibl UX MOJTYYECHHs U TPEOOBAHUS K UCXOIHBIM MPOAYKTaM;

—  TEOpPETHYECKHE OCHOBBI MTPOLIECCOB HUTPOBAHMS U BbIOOpA anmapaTypHOTo 0GopMIIeHUs
MPOLECCOB MOJYUYEHHUs SHEPTOHACHIIIEHHBIX MAaTEPUAIIOB;

ymems.

— M[POTrHO3UPOBATH MEPCHEKTHUBHBIE IMYTH CHUHTE3a SHEPrOHACHIICHHBIX COEIWHEHUHN C
3aJaHHBIMU CBOMCTBaMH;

— o0ecrnieynBaTh Oe30MacHbIC YCIOBUS pabOThI C YHEPTrOHACKIIIEHHBIMH MaTeprualaMH;

- gnademn.

os)

— [PaKTUYECKUMU  HaBbIKAMM  IOJYYEHHMs]  SHEPrOHACBHIIIEHHBIX  MaTepHUajoB
nabopaTOpPHBIX YCIOBUSX U croco0aMu oOecredeHuss O€30MacCHOCTH AKCIIEpUMEHTaTopa |
OKPYKaIOLIHX;

— COBpeMEHHOH uH(popManueil Mo MpOU3BOJCTBY SHEPrOHACHIIIEHHBIX COEIMHEHUN
Poccuu u 3a pybexom;

w

— HaBbIKAaMM  H3ydeHuss U 0000meHuss uHPoOpmManmuMu B O0NACTH  XUMHUHU
SHEPIrOHACBIIICHHBIX MaTEPUAJIOB.

3. Kparkoe cogep:kanue JMCUMILINHBI:

Beenenne. Kparkas wucropuss pasBUTHUS XMMHUHM U TEXHOJIOTMM SHEPrOHACBHIIIEHHBIX
MarepuasioB (OM). Ponp OM B pa3Butum umBuiuzanuu. CoBpeMeHHble TpeOoBaHuig K OM.
[IpencraBnenuss o KoOHBepcHHM OOOPOHHBIX IPOM3BOJICTB, TEXHOJIOTUSAX JBOMHOIO Ha3HAYEHUS.
[TapameTpsl, xapakTepusytomnpe 3PPEeKTUBHOCTh TEXHOJOTUM: HAJTMYUE UPOKOU ChIpheBON 0a3bl,
SKOHOMUYECKast 3P (PEeKTUBHOCTh, 0€30MACHOCTh TEXHOJOTNYeCKasi U 3KOJIOTUUEeCKasl.

[TpuHLIMITEI KOHCTPYMPOBAHUS UHIUBUIYaIbHBIX SHEPTOHACHILIEHHBIX COEIUHEHUH.

Okcmno3ugopHsle rpymnnbl. IlpeacraBieHuss o MaTeMaTHYeCKOM MOJEIUPOBAHUM IIpU
n3ydyeHuu OM U HanpaBJIEHHOM CHUHTE3€ MHIMBUAYAJIbHBIX U cMeceBbIX OM.

C-HutpocoeauneHnusl.

Pazgen 1. OcHoBHble moJ0:keHHss. COBpeMEHHbIE TPEACTABICHUS O CTPOCHUU
HUTPOTPYNIIBI M HUTPOCOEAMHEHUH apoMaTH4ecKoro u amudaruueckoro psnoB. [‘eomerpus
MOJIEKYJ HUTPOCOEIUHEHU .

Teopernueckue  OCHOBBI ~ HUTpPOBaHUS.  MeXaHU3M  HHUTPOBAHMS  apoOMaTHUYECKUX
yIJIIE€BOAOPOJOB Aa30THOM KHUCIOTOM M CMECSIMH Ha €€ OCHOBe. HuTpoBaHue B IOMOIEHHBIX U
rereporeHHbIx ycinoBusx. HutpoBanue comsimu HutpoHus. N- u O-nHutpoBanHue. PanukanbHoe
HUTPOBaHUE anu(paTUUECKUX WU apOMaTHUUYECKUX YIJIEBOJAOPOJOB B NApoBOM M KMIKOM (a3zax
MexaHu3M peakiuu.

Bnusiaue 3amecTtuTeneil Ha KMHETUKY, OPHEHTALMI0 U CEJIEKTMBHOCTh NIPU HUTPOBAHHUU
apOMATHYECKUX YIJIEBOJIOPOAOB.

Hutpyromue peareHTsl M cHocoObl HUTPOBAHUS OPraHUYECKHUX COEOUHEHUH. TexHuka
0€e3011acHOCTH ¥ MPOOIeMbl OXpaHbl IPUPOIbI ITPU NOJYYEHUH HUTPOCOETUHEHUIA.

B03MOXXHOCTH (U3UKO-XMMHUYECKUX METOJIOB aHAIM3a IPU U3YYEHUU HUTPOCOECTUHEHUU U
IIPOLIECCOB HUTPOBAHMS, MCIOJIb30BAHME MX B CHCTEMax YIPaBICHUSA TEXHOJOTHYECKUMHU
IIPOLIECCAMH.

OOu1ue npeacraBiIeHUss 0 TOKCUYHOCTH HUTPOCOEAUHEHUH, 3aBucuMocTh BennuuH [1/IK ot
CTPOEHUSI HUTPOCOECAUHEHHM.
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Pazgen 2. HurpoankaHbl M HUTPOATKEHbl. XUMHUS U TEXHOJIOTHS HUTPOCOEIUHEHHM
anudaTudeckoro psja.

@usnyeckre CBOMCTBA HUTPOAIKAHOB, UX 3aBUCHUMOCTb OT CTPOCHHUS.

Xumudeckue CcBoilcTBa HUTpoasnkaHOB. COBpEMEHHbIE NPEJCTABIEHUS O TayTOMEpUU
HUTPOCOEMHEHUH, 3aBUCUMOCTh MX  KHUCJIOTHOCTH OT  CTPOEHMS, BIHSHUE  CPEJbL.
["anorenupoBaHue, HUTPO3UPOBAHUE, OKUCIEHHUE, BOCCTAHOBJIEHNE, I'UAPOIN3, peakiuun Muxasms,
Anpu, Mannuxa, 1,3-aunossipuoe npucoenuserne O-3¢gpupoB anu-gpopMbl HUTPOCOESAUHEHUH.

CrnocoObl mosiydeHuss HUTpoaikaHoB. Peakiuu Maiiepa, Tep-Meepa, lllextepa-Kamnnana,
OKHCJIEHUE OPraHMYeCKUX COeAMHEHUU a30Ta, HuTpoBaHue CH-KHUCIOT B KUCIIOH M IIENOYHOU
cpene, NeCTpyKTUBHOE HUTpoBaHKe. TexHosorus napohazHoro HUITPOBAHHS YTIIEBOI0POIOB.

Crpoenue, ¢uznueckue M XMMHUYECKHE CBOICTBA, CHOCOOBI MOJYYEHHUS U NPUMEHEHHE
HUTPOMETaHAa, AUHUTPOMETaHa, HUTPOPopMa, TETPAaHUTPOMETaHA, F€KCAHUTPOITaHA. TeXHOJIOTHS
HUTpOOpMa U TETPAHUTPOMETAHA.

dusnyeckue CBONWCTBA, OCOOCHHOCTH XMMHUYECKOIO IOBEIECHUSI M CHOCOOOB IOJIyYEHUS
KUPHOAPOMATUYECKUX HUTPOCOEIUHEHUH, HUTPOOJIEPUHOB, HUTPOKAPOOHWUIIBHBIX COEIUHEHMH,
HUTPOKapOOHOBBIX KUCIOT. MIX nmpumeHeHue.

Pa3znen 3. Kucaopoacoaep:xxkamme HuTpocoeanHeHus. Hurpocnuptel. 3aBUCUMOCTh HUX
(¢u3NYecKMX U XUMHUYECKHMX CBOHCTB OT CTPOEHMs, CIOCOObI NOJY4eHHS U IPUMEHEHUE.
TexHOoJIOTHSI HUTPOCIIUPTOB U AMUHOCIIMPTOB HAa UX OCHOBE.

Hutpokucnotsl. 3aBUCUMOCTh (PU3UYECKUX U XUMHUECKUX CBOMCTB OT cTpoeHus. CriocoOsl
MIOJIyYEHHsI U IPUMEHEHUE.

Pa3nen 4. HurpoamuHbl.

C-Hutpoamunbl. @usnmyeckue W XUMHUYECKHe CBoMcTBa. Peaknum ¢ ydactuem
amuHOrpymnmel. CnocoObl Noay4YeHus U npuMeHenue. «OcHoBaHusi MaHHUXa», UX HCIIOIb30BaHHE B
cunTese OM.

N-Hutpoamunsl. dusznueckue cpoiictsa. CtpoeHue u tayromepusi. XMMUUYECKUE CBOWCTBA.
BoccranoBnenue, ruposins, alkKWIMpOBaHHE, AlMWIMPOBAHME, TAJOT€HUPOBAHHE, HUTPOBAHHUE B
KUCIOW W IIeNO4YHOM cpene, peakuuu AHpu, ManHuxa, Muxasns. CnocoObl MoIydeHUs.
Mexanu3Mbl N-HUTpOBaHUS IEPBUYHBIX, BTOPUYHBIX U TPETHUHBIX AMUHOB. [IpumeHeHue.

®dusnyeckue M XMMHUYECKHE CBOWCTBA, IOJIY4Y€HHE U HIpuUMeHeHue HTuieH-N,N’-
OUHUTpPAMHMHA, JIUHHUTpATa IUATaHOI-N-HUTpaMMHA, HUTPOTYaHUJMHA, HUTpOMOuYeBHUHBI, N.N-
JUHUTPAMHUHOB. TE€XHOJIOrMsl HUTPOI'yaHUINHA.

Pazgen 5. Opranudecue asuabl.

Crpoenue, pusnueckue U Xumuueckue cBoiicrsa. CrnocoObl NOTy4YEeHUs U IPUMEHEHHE.

Pa3nen 6. JudTopamMunbl.

dropupyroiye U qupTOpaMUHUpYIoIe areHTbl. CriocoObl MOJIydyeHHUs! U IPUMEHEHHUE.

Pazgen 7. O-Hurpocoenunenusi (HUTpo3 Gupbi).

3aBUCUMOCTh (DU3UYECKHX CBOWCTB OT CTPOCHHUSA. XHUMHYECKHE CBOMCTBA HUTPOI(PUPOB.
[lepesrepuukanusi, BOCCTaHOBJIEHUE, THAPOIM3, TEPMHUECKOE pasjokeHHe. TOKCHYHOCTh
HUTPO3PupoB. CrIocOOBI MOJIy4EHUs U IPUMEHEHUE HUTPOI(UPOB.

I'munepuntpunutpar (HUuTpornuuepuH). CBolcTBa M IpUMEHEHHE. TEeXHOIOTHs >KUIKUX
HUTPO3(PUPOB (MHKEKTOPHBII METON).
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Hutpatsl nemtonossl. CTpoeHue, CBOMCTBa, CIOCOObI MOTYYSHHUs] U MPUMEHEHHUE HUTPATOB
LEJUTIONIO3bl  pa3HOW creneHW HdTepudukamuu. OcobeHHOCTH TexHojorun O-HUTPOBAHUS
LIEJIITFOJIO03bI.

4. O0beM y4eOH Ol TMCUMIIINHBI

Bceero 6 cemecTp 7 cemecTp
Buasbl yueOHo# padoThl
3E |Axag.u.| 3E |Axam.u.l 3E |Akan. u.
OO0masi TPy10eMKOCTH AUCHUIIIHHbI 9 324 4 144 5 180
KonrakTHas padoTa — ayuTOpHbIE 355 128 1.33 48 222 30
3aHATHS:
B TOM 4HucJje B (JopMe NPAKTHYECKOM 15 54 ) ) 15 54
MOArOTOBKH ’ :
Jlexunu (Jlek) 0.89 32 0.89 32 - -
[Ipaktuueckue 3anstus (I13) 0.44 16 0.44 16 - -
Jlabopatopusbie 3ausTus (J1ad) 2922 80 - - 2922 80
B TOM 4HCJIie B (popMe MpaKTUUECKOH ) 7 i ) 7
[MOJArOTOBKHU )
CamocrosiTesqibHast padora: 4.45 160 1.67 60 2.78 100
KoHnTakTHas camocTosiTeNnbHas padora 0.2 0.2
CamocTosTelIbHOE U3YUYEHUE Pa3/IeoB 4.45 1,67 2.78
CHMILIHHLL 159.8 60 99.8
JK3aMeH 1 36 1 36 - -
KoHTakTHast paboTa — MpoMeXyTOUHas
0.4 0.4 -
aTTeCTalUsd 1 1 -
[loaroToBKa K 9K3aMeHy 35.6 35.6 -
Bua koHTpOJIS: IK3aMeH 3ayer
Bceero 6 cemecTp 7 cemecTp

Buasbl yueOHoi padoThl
3E |Acrp.u.] 3E |Actp.u.] 3E |Acrtp.u.

OO0masi TPy10eMKOCTH AUCHHUIIITHHbI 9 243 4 108 5 135
KonrakTHas padora — ayAuTOpHbBIE 355 9 1.33 36 222 60
3aHATHSI:
B TOM 4HucJje B (JopMe NPAKTHYECKOM
HOArOTOBKH 1.5 40.5 - - 1.5 40.5
Jlexuuu (Jlek) 0.89 24 0.89 24 - -
[Ipaktuueckue 3anstus (I13) 0.44 12 0.44 12 - -
Jlabopatopusbie 3ausTus (J1ad) 2922 60 - - 2922 60
B TOM 4HCJIe B ()OPME MPAKTHICCKOMN ) 54 i ) 54
[10ITOTOBKHU )
CamocrosiTesqibHast padora: 4.45 120 1.67 45 2.78 75
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KoHTakTHas camocTosiTesbHas pabota 0.2 0.2
CaMocTosTeNbHOE N3YUYEeHHE Pa3IeioB 4.45 159 8 1.67 45 2.78 748
M CIUATIIINHBI
JK3aMeH 1 27 1 27 - -
KoHTakTHas paboTa — MpoMeXyTouHast 0.3 0.3 i
aTTeCTaIHs 1 ) 1 ) -
[loaroToBKa K 9K3aMeHy 26.7 26.7 -
Buja koHTpOJIS: IK3aMeH 3ayer
AHHOTanus padoyeil NPOrpaMmMbl AU CHUILINHBI
«XumMu4yeckasi (U3NKA IHEProHACHIIEHHBIX MATEPUAJIOB)
(51.0.28.02)
1. eap [AUCHUIIMHBI — U3Y4YEHHME TEOPUM  BO3HUKHOBEHUS U  Pa3BUTHS

CaMOPACIPOCTPAHSIOMNXCA (PU3UKO-XUMHUECKUX TPOLECCOB TOPEHHS M JCTOHAIMH, KHHETHKH
XAMHYECKUX DPEaKIUil, JeXalMX B OCHOBE B3PHIBUATOTO IPEBpAILEHHS SHEPrOHACBHIIICHHBIX
coequaenut (QHC).

2. B pe3yabTaTe H3y4eHus JUCUHMIIMHBI 00y4arommiicss 10JI5KeH:

Obnadamyp ciaenyOIUMUA KOMIETEHIUAMI U HHIUKATOPAMU UX JJOCTHKEHHUS:

K-1 (IIK-1.2); NCK-1.1 (IICK-1.1.3, TICK-1.1.5, TICK-1.1.6, TICK-1.1.8); TICK-1.2
(TICK-1.2.1, TICK-1.2.2, [ICK-1.2.4, TICK-1.2.6, IICK-1.2.7, IICK-1.2.8. IICK-1.2.9. TICK-1.2.10).

3uamo:

—  OCHOBHBIE IPUHIMITEI BEIOOPA HOBBIX SHEPTrOHACHIIICHHBIX COCIMHEHUII;

—  KOJIMYECTBEHHYIO TEOPHUIO BO3HMKHOBEHHS M Pa3BHTHS CaMOPaCIPOCTPAHSIOLUIIXCS
(U3MKO-XMMHUYECKUX MPOIIECCOB TOPEHUS U AETOHAINH, TIEPEX0/ja TOPEHUS B IETOHAIUIO;

— COBpEMEHHBIE MPEACTAaBICHHUS O METOJAax pacyeTa W CO3JaHHS HOBBIX COCAWHEHHUN H
COCTaBOB C 3aJaHHBIMU (DU3UKO-XMMUYECKUMH, B3PHIBUATHIMH, MEXaHHUYECKUMH H JIPYTUMH
CreUaIbHBIMU CBOICTBaMU;

—  KJacCU(UKALMIO HSHEPTOHACHIIIEHHBIX MATepHAIOB M H3ACIUNA C TOYKH 3PEHUS
NPOMBIIIJICHHOW ~ 0€30MacHOCTH, TPAHCIOPTHPOBKH, XpaHEHHs, IPUMEHEHHUS, OCHOBHYIO
HOMEHKJIaTypy MaTepuaoB U U3JeINHil;

—  XUMHUYecKHe, (PU3MKO-XMMHYECKHEe, DHEPreTHYeCKHe U B3pHIBUYATHIC XapaKTEPUCTHUKH
OCHOBHBIX IPE/ICTaBUTENEH HHIUBHIYAbHBIX U CMECEBBIX SHEPT OHACHIIIEHHBIX MaTEPUAIIOB;

— TEOpPEeTUYECKHE OCHOBHI pa3pabOTKM COCTAaBOB HAa OCHOBE HSHEPrOHACHIIICHHBIX
MaTepHasoB;

Ymemn:

—  TEOPETUYECKH PACCUUTHIBATH U SKCHEPHUMEHTAIBLHO ONPEAEATh TEPMOANHAMHYECKHIE U
B3pBIBYATHIC XapPAKTEPUCTHKH YHEPTOHACKHIIIEHHBIX MaTepHAJIOB;

Bnaoemw:

— METOJaMHU HCIOJIb30BaHHS COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOJOTHHA Al pacdera
CBOWCTB B3PbIBUATHIX BEIIECTB, IIPOLIECCOB TOPEHUS U JETOHAIHH;

— METOOMKaMH  pacyera U OKCIEPHUMEHTAJIBHOIO  ONpPENENICHUs]  B3PBIBYATBIX
XapaKTEePUCTHUK M CHEIMATbHBIX CBOICTB YHEPTrOHACHIIIEHHBIX MAaTEPUAIOB U U3/IENNH;

— HaBBIKAMH OKCICPUMEHTAJIBbHOW pPabOTBHl IO HCCIEAIO0BAHHIO HSHEPrOHACHIIICHHBIX
COCIMHEHUH.
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3. Kparkoe cogep:kanue JMCUMILINHBI:
Beenenue

DOHepreTMYecKUe pecypchbl  ueloBedyecTBa. XUMHUuUeckue sHeproHocutenun (XOH).
OCOOEHHOCTH HEPreTUYECKUX NOTPEOHOCTEN HEKOTOPBIX OTPACIeH TEXHUKH. DHEProHaChIIEHHbIE
matepuansl (OHM). KonnencupoBanusie B3pbiBuaThie cuctembl (KBC). Obnactu npumeHeHus.
OcHoBHble mpencraButenu kouaeHcupoBaHHbIX BC. Knaccudukanms SHM. CnocobHOCT
BEIIECTBA K SK30T€PMHUYECKUM IHpeBpamieHusM. Camoyckopsitomuecs peakiuu. CrnocoOHOCTh
(U3NKO-XMMHUYECKMX IPOLECCOB K CcamMopacnpocTpaHeHuto. TemioBoe, aBTOKaTaJIUTHUECKOE U
HenHoe camoyckopeHue. @opMel U cr1ocoObl UHULMMPOBAHMSI B3PbIBHOTO NpeBpaleHus. OCHOBHbIE
PEKHUMBI TOPEHUS - TEIJIOBOM M XOJIOAHOIUIAMEHHBINW, KMHeTHYeCKui U 1ud¢y3nonHslil. ['openue
JaMuHapHoe (KOHIYKTHBHOE), TypOylIeHTHOE (KOHBEKTHBHOE). PanualMOHHBIN pEXKUM TOpEHHS.
B3spsiBHOE ropenue. Jleronamus. [Ipo6ieMbl BI3pbIBOOE30MIACHOCTH B XUMUYECKON U MHBIX OTPACIISAX
IIPOMBIIUIEHHOCTH.

Pazgen 1. OcHOBBI XMMHY€CKOIl KHHETHKH TEPMHYECKOIr0 Pacnaja 3JHepProHachbleHHbIX
MaTepHaJIoB
OcHognvle nonoxcenus u onpeodeneHus Xumuueckoll KUHEeMuKy mepmuiecKozo pacnaoa
IHEP2oHacblujeHHbIX mamepuanog (IM)

MoHoMoneKyIsipHble U OUMOJIEKYJIsIpHbIE peakuuu. [1yOuHa  mpeBpalleHus.
Xapakrepucruueckoe BpeMsi peakuuu (tr). [apantuiinbiii cpox  xpaHenus. Ilpuniun
KBa3UCTAaLlMOHAPHBIX KOHUEHTpalMi. MaKpOCKOIIMYECKUE CTaguu CJIOXKHBIX peakuuil. Peaxuuwy,
KOHTposupyemble Tud¢y3ueil, u sHeprus akTuBauuu. BnusHue Temmneparypbl Ha KOHCTaHTY
ckopocTu. Peakiiuu pasnoxeHus U peakuuu okucieHus. Vx remneparypHsie 3aBUcUMOCTH. LlenHbie
peaxiu. OcoOEHHOCTH OKHCIEHHSI TUOKCHJIOM U OKCHJIOM a30Ta.

Tepmuueckuit pacnao paznuunuix Kiaccoe IM.

OcHoBHble ocoOeHHOcTH pacnaga OHM  (kuHeTHueckue XapakTepUCTUKH, IPOAYKTHI
pacnaaa, BblAeNEeHUE Temia npu pacnane). OCcoOCHHOCTH HHU3KOTEMIIEPATypHOTO XHUMHUYECKOTO
npeBpaiieHus OM pa3HbIX KjaccoB. Xumuueckas ctoiikoctb DHM (mpu XpaHeHuwu, B mpoiiecce
IIPOM3BOJICTBA, IIPU CHAPSDKEHUH, B YCIOBMSX HpUMeHeHus). [lyru NOBBIIIEHUS XUMHUYECKON
CTOMKOCTH. MeToabl OLEHKH XUMHUYECKOW CTOMKOCTH. MeTonbl HCCleIOBaHUS KUHETHKHU
Tepmuueckoro pasnoxxeHuss DHM. Hewusorepmuueckas kuHetnka. OnpenesieHHe KHUHETUYECKHX
apaMeTpoB.

BnusiHue arperaTHoro cOoCTOsHHSI Ha CKOpOCTh pacrnaja. Peakiuu B rasoBoit (asze. Poisb
reTeporeHHbIX MpoleccoB. BausHue oOpatuMocTH peakiuii pacnajga Ha KWUHETUYECKUE [TapaMeTphl.

Peakuyu B xuakoit ¢aze. ABTokaranu3. JImHeWHbIN aBTOKaTanu3. M3MeHeHHE CKOpOCTH
aBTOKATAJIMTUYECKOM peakIui cO BpEMEHEM.

Pacnan tBepapix BemiecTB. D¢ (eKThl, KOTOPbIE BOMYLIAIOT U MACKUPYIOT TBEpAO(a3HbIN
npouecc. TonoxuMuuecKue peakluuu npu pacnazae OM. BiusHue BHEIIHUX BO3ICHCTBUI Ha pacnaj
OHM.

Anudatuyeckre M apoMaTH4yecKue HUTpocoeArHeHUs. MOJeKyaspHbI U paguKalbHBIN
pacnan. Biusnue crpykrypsl. Hutpo-uutpuTtHas neperpynnuponka. O6pazoBaHue aiu-Qpopmsl.

Tepmuueckuit pacnag HuTpodhupoB. OcoOeHHOCTH pacmaza B Kuakod (aze. Brnusnue
cTpyKTypbl. Biustnue Boabl. ['naponus. OcobeHHOCTH paciiaja HUTPOKJIETYATKU.

Bropuunsle HUTpamMuHbI. BiinsiHue reoMeTpuyeckoil CTpyKTypbl HUITPAMUHHOIO (hparMeHTa
Ha KUHETHYECKUE IapaMeTphl.

Opranuueckue azuabl. TepMuyeckoe pasiiokeHue pypazaHoB U QpypokcaHoB. Tepmuueckoe
paszioxeHue TeTpazonioB. OpraHuyeckue TuPTOPAMUHOCOCTUHEHHMSL.

OO0mue 3aKOHOMEPHOCTH TEPMHUYECKOTO pPa3ioKEHUs OHHMEBBIX cosie. BrnusiHue
M30BITOYHOM KUCIOTHI WM OCHOBaHMs. CyOnuMalus ¥ TEPMUUYECKOE Pas3sIoKEHHE.

A3oTHas kucioTa. BiusHMEe KOHLIEHTpalMM Ha KMHETUYECKME 3aKOHOMEPHOCTH pacraja.
PacTBOpBI a30THOM KUCIOTHI B OPraHUYECKUX PACTBOPUTEIISIX.
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XnopHasg kucnora. IIpuumHbBl OCTaHOBKM pacnajga. BrnusHue koHueHTpauuu. llenHoi
IIPOLIECC MIPH PA3JIOKEHUH.

Hutpar amMoHus. VOHHBIM M pagvKaJbHBIM MEXaHHU3M pasloKeHUsS. BiusHue BOJbI,
KUCJIOTHI U aMMHaKa Ha CKOPOCTh pasjoxeHus. BiusHue 106aBoK Ha CKOPOCTh Pa3oKEHHSI.

Ilepxnopar ammoHus. KuHeTHKa HU3KO- U BBICOKOTEMIIEPATYPHOIO passiokeHUs. BiusHue
M30BITOYHBIX KUCIOT U OCHOBAHUM, Pa3IUYHBIX 100aBOK M U3JIydeHHUS. TepMUUYECKOE pa3sIoKEHHE
CMECEBBIX CUCTEM Ha OCHOBE IIEPXJI0paTa aMMOHHUS.

Junutpomugatr ammonust. Hutpodopmar runpasusa.

Pa3gen 2. Tennopu3uka 3K30TepPMUYECKUX XUMHYECKHUX NPeBPaLeHHI
Aouabamuueckoe socniamenenue

[IpeoOpazoBanue sxcrioHeHManibHOH QyHkiuu no J.A. dpank-Kameneuxomy. Ilomo6ue
I0JIEW KOHLIEHTPALUH MOJII0 TEMIIEpaTypBhl.

CkopocTh BBIJENIEHUS TeIJa IMPU XUMHMUYECKOM peakiuu. ODK30TepMHUYECKas peakuus B
anuabatnyeckux ycinoBusX. CKOpOCTh HaKOIUIEHUS TeIjla B cucTteMe. MakCUMyM CKOPOCTH.
[lepuon maaykuu (ta). Kpurepuit B3ppiBuaroctu. "BeipokaeHue". 3aBUCUMOCTb aMadaTHYECKOTo
Nepuoaa UHAYKIMHU OT HavyajabHON TeMIIepaTyphl U JaBJICHUS.

Teopus "mennoeozo e3pviea’

Teopus H.H. CemenoBa u J[.A. ®pank-Kamenernkoro. CkopocTh BbIIEIECHHS, TOJIBOAA,
oTBOja U HakoruieHus teria. Kpurepuit Cemenosa (Se) u @pank-Kamenenkoro (Fk). Kputnueckue
YCJIOBHSI TEIJIOBOIO B3pbIBA IPHU IMOCTOSHHOM Ko3(pduuueHte terooOMeHa. Bpems mporpesa u
nepuoj. MHAYKUUHU. 3ajaepikkKa BocllaMeHeHus. OCHOBHbIE 3a/lauyd TEOPUHM BOCIJIAMEHEHUS.
ABTokaTanuTHueckuil "rersoBod B3pbIB". OuaroBblii "TemyioBoil B3pbIB". Bocnnamenenue mnpu
annabaTUyecKoM cxaTuu rasa. BocruiameHeHue B oToKe.

3axncuzanue

[lepexon OT CHMMMETPHUYHOrO BOCIJIAMEHEHHs K HecuMMeTpuuHoMy. Hecummerpuunoe
BOCIUIaMeHeHHe MiacTuHel (3amaya S.b. 3enpnoBuya). BocriameHeHne moiayOecKOHEYHOrO Tena.
Bocnuiamenenue u ropenne. MeToibl OnpeiesieHus XapakTepUCTUK BOCIIJIAMEHEHUS U 3aKUTaHUSL.

Pa3gen 3. TepmoauHamuka pU3HKO-XMMHYECKHX BOJIH
Tepmoounamuueckoe onucanue 60;1HOGbIX NPOUECCOS.

BonHoBBIE sIBIIEHUS B MPUPOJE U TEXHUKE, COIPOBOXKIAIOIIMECS CYHIECTBEHHBIMU (U3UKO-
XUMUYECKUMHU MPEBPALLEHUSIMH - BOJIHBI IIJIABJIEHUS M KPUCTAJUIM3ALMY, KUIICHUSI U KOHJIEHCALIUH,
oJIMMOp(HBIE TEepexobl, TONOXMMHUYECKHE PpEAKIUH B BOJHOBOM pexume. uddysnoHusie
BOJIHBI, BOJIHBI IIPOTPEBA U OXJIAXK/IEHUS, 3BYKOBbIE BOJIHBI, yJapHbI€ BOJIHbBI U BOJHBI Pa3peKECHUS.
VYpaBHEHHUsI COXpaHEHUS M YpPAaBHEHUE COCTOSIHMS MCXOJHOIO BEIECTBA M MPOJIYKTOB T'OPEHUS U
B3pbIBAa, KaK OCHOBAa MaTeMaTMYECKOTrO0 ONKCAaHUS IPOLIECCOB  pacHpOCTPaHEHUs  BOJH
9K30TEPMUYECKMX XUMHUUYECKUX peakuuid. CBaA3b (QYHKUUNH COCTOSHUS M TUAPOJAUHAMUYECKUX
[IEPEMEHHBIX B JIaHHOM Ce4eHuu BOJHBL. Anumabara [roronuo. [Ipsmas Panes-MuxenbcoHa.
Hednarpanus. Jeronanus. YcinoBue XKyrs. CranuoHapHOCTh JBHXKEHHUS W YCTOWYHBOCTD
CTallMOHAPHBIX perieHu. [lyTu peann3anun CUIBHBIX U c1a0bIX BOJHOBBIX ITPOLIECCOB.

Tepmoounamuxa zopenus u oemonayuu

Hcxonnbie nonoxenus. CtexuoMeTpus B3pbIBUaThiX cucteM. Kucnopoausiii 6ananc (Kb) u
Kod(hunment u30bITKa okucauTens (ao). Kucnmopoassiii kodpduumeHt (A). DKBHUBAIEHTHOE
otHoureHue (). KommoHoBKa 1 pacyeT 3JIeMEHTapHOTO COCTaBa B3PHIBYATHIX CUCTEM.

Koppenaunonusie mMeroapl pacuera AH. I3MeHeHue SHTalbIIUK B pe3yibTaTe pPeakluu
B3pbIBYATOro npeBpaieHus AH,°). OcHoBHbIE (POPMBI ypaBHEHUS COCTOSIHUS IPOAYKTOB TOPEHUS U
B3pbIBa U 00s1acTH uX npumeHeHus (cropanue TPT B noiay3aMKHYTOM 00OBbEME; CrOpaHue 1OpoXa B
3aMKHYTOM 00beMe; IeTOHALUS U pacIiipeHHue IPOAYKTOB B3pbIBA).

Ilpooykmout 2openus KBC npu ymepennom oasnenuu

TepmoanHamMu4eckoe paBHOBeCHE B IPOAyKTax ropeHusi. OCHOBHbIE PaBHOBECHBIE peakiuy,
ux sHeprun ['md6ca ((AGr), xoHcTaHThl paBHOBecHs (K)). Tabmuipl BHYTPEHHHUX SHEPruil u
sHTanbNUM npoaykToB ropenus. Tpu rpynnsel CHNO - B3peiBuathix cucteM. [IpuOnrxeHHbIN
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pacueT cocTaBa U TEPMOJMHAMUYECKUX XapaKTEPUCTUK IPOJYKTOB CrOpPaHHUS B PAaBHOBECHOM
anumabatuyeckoM mpouecce. Jluccommanust npoaykroB cropanus. OOpa3oBaHME T'MIPOKCHI
panukana, OKCHJIOB a30Ta, METaHa, aMMHAaKa M CHUHWIBHOM KHCIOTBI IPU TOPEHUM M B3pbIBE.
IIponykrel cropanus ranorenconaepxkaumux BC. OOpa3zoBanue caxu npu ropeHuu. I'opeHue
MeTtajuioB. Pacdyer cocraBa M TEPMOAMHAMUYECKHUX XapaKTEPUCTHK IPOJYKTOB CrOPaHUSL
PaBHOBecHOE OxJ1aXxA€HHE POJAYKTOB CropaHusi. 3aMOPOKEHHOE paBHOBECHE.

Tepmoounamuka npooykmoe e3pwviea KBC.

MeTtopl SKCIEPUMEHTAILHOTO OTPEEICHUs TEeIUIOThI, TEMIIEPATyphl U COCTaBa MPOJYKTOB
ropeHuss u B3pbiBa. Kamopumerpuueckass O6omOa beptio. bom6a buxens. [leToHanmoHHBIM
KaJOpUMETP.

VYpaBuenne HoOnsa-AGens. KoBomoM u cuna nopoxa. YpaBHEHHE COCTOSIHMSI IPOJYKTOB
B3pbIBa mpu cBepxBbicokoM aasienun (10°-10'" ITa). TemmoBoe (kuHeTHMYeckoe) AaBIEHHE U
yrpyroe (Xoj10fHoe, ctaTuueckoe) aasieHue. [IpuHuunm pacdyera cocraBa M TEPMOAMHAMUYECKUX
XapaKTepUCTUK IPOTYKTOB B3pbIBA IIPU BEICOKOM JIaBICHUU.

Pa3znen 4. Teopusi ropeHus
Cmayuonapnoe zopenue

HopwmanbHas ckopocTs ropenus. ['opeHue ra3oB u J1eTyuyux B3pbIBUATHIX BEIIECTB. 30HA
porpeBa M 30Ha peakuuu. banaHc Tema npu JaMuHapHOM ropeHuu. HopmanbHas ckopocTh
OJHOCTaIUMHOTO TopeHus. Beaymas craaus ropenusd. J[ByxctaguiiHoe ropeHue.

['openue B3pbIBYATHIX BELIECTB C TEIUIOBBIJCICHUEM B KOHAEHCUPOBaHHOU (ase. SIBieHue
JMCTIEPTUPOBAHUS IPU ropeHur. Beayias ctaaus ropeHus.

BnusiHue naBneHus W HavaJdbHOW TeMIEpaTypbl Ha CKOPOCTh FOPEHUsI KOHJIEHCHUPOBAHHBIX
cucteM. IIpakTuyeckoe 3HaU€HHE yKa3aHHBIX 3aBUCUMOCTEN.

Pesynbratel omnbiToB mo ropeHuto KBC pa3nnyHbIX XMMHUYECKUX KJaccoB. Peakuust B
KOHJICHCUPOBAaHHOW U ra30Boil (pazax.

3aKOHOMEPHOCTHU TOPEHHs CMECEBBIX TBEPAbIX PAKETHBIX TOIUIMB. BiusHue npuponasl u
pasMepa 4YacTUL[ OKMCIHUTENs, IPUPOAbI CBS3YIOLIEr0, COOTHOILIEHUS OKUCIUTEIb-TOpIOYEe.
PerynupoBanue 0aiiMcTHYECKUX XapaKTEPUCTHK.

Merto bl onpeiesieHUs] CKOPOCTH TOPEHUsI KOHAECHCUPOBAaHHBIX cucTeM. bomba nocTossHHOrO
nasyieHus. Manomerpudeckas 6om0Oa. McecnenoBanus CTpyKTypsl IUTAMEHHU.

Tennosas neycmouuugocms 20peHus
[Ipenenst pacupocTpaHeHus IUIAMEHU. Kputnuecknii JIAamMerp TOPEHUSL.
Konnenrpanuonnsle mnpeaensl. TemoBas HeycToMuuBocTh Ipu ropeHun OM. Kputepuit
3enpaosuua. Kpurepuiit HoBoxxusnosa.
T'uopoounamuueckas HeycmouUU8OCmMb 20PEHUA
ABToTypOynmu3anus ropeHus sxkuakocted no Jlangay-AHzapeeBy. BuusHue Bs3kocTH Ha
KPUTHUYECKYIO CKOpOCThb TopeHus. TypOyneHTHOe (KOHBEKTHBHOE) TOpEHHE IMOPOIIKOOOpa3HbIX
BemecTB. [lepexos ropenust Ha TypOyJIeHTHBIN peskuM. OMbIThl B 00MO€ MOCTOSTHHOTO JIaBJICHUS U B
MaHOMETpHUECcKOil 6omOe.
TI'azo0unamuueckan Heycmouuu6OCHb 20peHUA
[NazopuHamuueckas HeyCTOMYMBOCTh ropeHuss OM. BnusiHue nokasaTens CTENEHU B 3aKOHE
TOpPEHUsI Ha T'a30 JMHAMUYECKasi HEYCTOHUMBOCTb.
Pazgen 5. Teopus neronanuu
Teopus oemonayuu 2a3zoe
[IpaBuino or6opa Yenmena-XKyrs. CKopocTh A€TOHAIMU Ta3a. 3aBUCUMOCTb €€ OT TEIJIOThI
B3pbIBa, COCTaBa IPOAYKTOB B3pbIBA, HAdalbHON TeMIepaTypbl U JAaBieHUs. Teopus U ONBIT.
Crpykrypa ¢ppoHTa IeTOHAIIMOHHOM BOJIHBI. CIIMHOBAS IE€TOHAIMS B ra3ax.
Yoapnuie 6onnvl 6 konoencuposannvix eeujecmeax
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WN3mepenne nmaBieHHs B yAaapHOM BoaHe. Merox orkona. Merox  akBapuyMma.
DJeKTpOMarHuTHBIA MeToA. YapHble aauadaThl KOHJAEHCHUPOBAaHHBIX BelIecTB. TemmepaTypa
yIapHOTO pa3orpesa.

Jlemonayua KOHOEHCUPOBAHHBIX 6eUiECE

3aBUCUMOCTb HJEAJIbHOW CKOPOCTU JETOHALMU OT IJIOTHOCTH Hapsjaa. Teopus ujealbHOU
neroHanuun  KBC Jlannay-CraHiokoBu4a. YpaBHEHHE COCTOSIHHMSA IPOJYKTOB B3pbIBA IpHU
JeToHAUUU. MexaHu3M peakuuu Npu AeToHaluu. TemmepaTypa AeToHauuu. MeToasl pacuera
[apamMeTpoB JeTOHALMKU. MeToAbl SKCIEPUMEHTAIBHOIO OIPEAEICHUsl IapaMeTpOB JETOHALMU
KOHJICHCUPOBAHHBIX DM.

Hecmayuonapuvie aenenus npu 0emonayuu KOHOeHcuposannvix IM.

JleToHanusl KOHJEHCUpPOBaHHbIX OM ¢ moTepsMHU. 3aBUCUMOCTb CKOPOCTH JI€TOHAIUH,
JIABJIEHUSI U TeMIIepaTypbl B JIETOHALIMOHHOM BOJIHE OT AuamMeTpa 3apsjaa. Kputuueckuil nuamerp
neroHanuu. Ilpunnun 1O.b. Xapurtona. 3aBUCMMOCT KPUTHYECKOIO AMAMETpa AETOHALUU OT
HayaJbHOW TeMIeparypbl, IJIOTHOCTH 3apsjia, pa3MepoB YacTUll U Jp. (akropoB. BiusHue
000JIOUKH Ha CKOPOCTh M KPUTHYECKUH AMAaMETp AETOHAIMU. Teopust KpUTHUECKOTO IuameTpa
JIETOHAIIMM TOMOTE€HHBIX DOM.

HuzkockopocTHbIE A€TOHALIMOHHBIE PEXUMBI, MEXaHU3Mbl UX PACIPOCTPAHEHUS B )KUJKUX U
TBepAbIX OM.

Paznen 6. Bo30y:xaeHue B3pbIBYATOrO NPeBPallleHUsI
Bo3oyscoenue xumuueckoi peakyuu noo 6030eicmeuem 6HEUHe20 UMNYIbCa

OcHOBHBbIE 10JIOKEHUS. BUibl 4yBCTBUTENBHOCTH K BHEIIHUM BO3jeHCTBUsAM. HauanbHble
uMmnysbebl. M30uparenbHOCTh 4yBCTBUTEARHOCTH OM K pa3IMUHbIM HadyajdbHbIM UMITyJIbcaM. I1yTu
BO3HUKHOBEHHMS B3PBIBOB IPU IPOU3BOJICTBE, XPAHEHUH U IPUMEHEHUHU B3pbIBUATBIX MAaTEPHUAJIOB.

Bo3zoyatcoenue 63pviguamozo npespauienun meniogvlm UMnRY1b6CoM

Bo3nukHoBeHue Benblliku BB mpu mocrosHHONM Temiieparype WIM MEUICHHOM Harpese.
BosnuknoBenue ropenuss BB npu ero momkuranuu (Bocruiamenenne BB). DkcnepumeHnTtanbHbie
METO/IbI ONIPEEIICHNs YyBCTBUTENBHOCTH BB K TeninoBoMy BO3AEICTBUIO.

Bo3zoysrcoenue 63pvlea npu mexanuueckux 6030eiucmeunx

MexaHu3M uHULMMpPOBaHUA TBepAbiXx BB. KoHueHTpauus 3Hepruu yrpyroro ckaTtus.
Pazpymienne. Pa3zorpeB Ha IUIOCKOCTSX CKOJIBKEHMs. Poiib yacTuIl aOpa3uMBHBIX MAaTE€pPHANIOB.
Mertoaps! ucnbitTanus: konpel K-44-1 u K-44-11, npu6oper Nel u Ne2. OCHOBHBIE XapaKTEpUCTHKHU
YyBCTBUTEJIBHOCTU. KpuUTHUeckoe HalpspKeHue, KpUTHYEeCKash SHeprusi, HauMEHbIIas BbICOTa
NaJIeHusl rpy3a, 4acToCTH B3pbIBOB B mpubopax Nel u Ne2. YUysctBuTenbHOCTH DM K TpEHHUIO.
Metoap! ucnsitanus, konep K-44-111. CpaBHeHue METOI0B UCTIBITAHUS JPYT C APYTOM.

Bo3oyscoenue 63pvlea npu OuHamMuuecKux 6030€iiCmeusXx.

ToueuHoe uMHUIMUPOBAHKME. MHUHHUMAJIBHBIM WHULMUPYIOWUNA uMIynbc. MHunuupyromee
JNEUCTBUE KaIICIOJIEH-IETOHATOPOB. YIapHas BOJIHA KAaK pe3yJlbTal MU HMCTOYHHUK BO3HUKHOBEHHS
B3pbiBa. Kputnueckoe naBneHHe WHULMUPOBAHUS JI€TOHAIMU. 3aBHUCUMOCTb KpPUTHYECKOTO
JIABJICHUS WHMLIMMPOBAaHUS JAETOHALIMU OT pazauuHbIX QakrtopoB. Ilepenaua neroHanuu uyepes
nperpany, Ian-tectr. Ilepenaya peronanuu Ha paccrosiHue. Merojsl ucnbITaHuil. PaccTosiHus
Oe30macHble N0 Nepegade JeTOHAIUH.

Bo3zoyacoenue 63pviguamozo npespawienus npu 6030eicmeun I1eKmpudecKux UMnyJibCcoe

Bo3zneiictBue MoOCTHKa HakaJMBaHUS, SJIEKTPUYECKOTO MpoO0s pa3psAHbIX HCKPOBBIX
IIPOMEXYTKOB, 3JIEKTPUUECKOTO B3pbIBA METAUIMYECKUX IPOBOJIOYEK HA KOHJIEHCUpOBaHHbIE DM.
YyBCTBUTENBHOCTh KOHACHCUPOBAHHBIX DM K pa3psiy CTaTUYECKOIO JIEKTPUYECTBA.

Ilepexo0 2openus ¢ demonavuio (I11'/]).

OcHoOBHbIE cTaauu Ipouecca. MeTopl UcCiaeA0BaHus Ipoliecca, ONpeIeIeHNs] CKIOHHOCTH
OM x [I'l. Kputndeckue yciaoBUsS CTallMOHAPHOTO TOPEHHs, CpbIBa CTAIMOHAPHOTO peXUMa Ha
KOHBEKTHUBHBIM peXUM. PeXUMbl KOHBEKTMBHOIO TOPEHUs, MEXaHU3M (POPMUPOBAHUS yIapHOMN
BOJIHBl KPUTHYECKOH HMHTEHCUBHOCTH. (OCOOEHHOCTH Mepexoja TOpeHHs B JIETOHALUI0 B
MOPOIIKOOOPAa3HBIX U BHICOKOILIOTHBIX DM.
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Pazgen 7. Paspymaromnee geiicTBre B3pbiBa
OOu1ue nonoxenus o padote B3pbiBa. PopMbl pabOTHI U OaJlaHC SHEPTUU IPU B3pBIBE.

4. O6beM y4eOHOH TMCIUTIMHBI

Bceero 7 cemecTp 8 cemectp
Bujnt yuebnoii paboTsr 3E |Axag.u.| 3E |Axkam.u.l 3E | Akan. u.

OO0masi TPy10€eMKOCTH AUCHHUIITHHbI 10 360 5 180 5 180
KonrakTHas padora — ayAuTOpHbBIE 4.0 144 1.78 64 222 30
3aHATHS: ) ) )
B TOM 4HucCJje B (JopMe NPAKTHYECKOI 1.39 50 ) ) 1.39 50
MOATOTOBKH ) :
Jlexuun (Jlex) 1.33 48 1.33 48 - -
[Ipaktuueckue 3anstus (I13) 0.45 16 0.45 16 - -
Jlabopatopusie 3austus (JIP) 222 80 - - 222 80
B TOM 4HCJIe B ()OPME MPAKTHICCKON ) 7 i ) 7
[10ITOTOBKU )
CamocrosiTesqibHast padora: 5.0 180 2.22 80 2.78 100
KoHTakTHas caMOCTOsITeIbHAsI paboTa 02 - 0.2
CamocTosTelIbHOE U3YUYEHUE Pa3/IeoB 5.0 2.22 2.78
[E——— 179.8 80 99.8
JK3aMeH 1 36 1 36 - -
KonTakTHas paboTa — MPOMEXYTOYHAs 0.4 0.4 i
aTTeCTalMs 1 ) 1 ) -
[loaroroBKa K 3K3aMeHy 35.6 35.6 -
Bua koHTpOJIS: IK3aMeH 3ayer

Bceero 7 cemecTp 8 cemectp

Bupet yaeGHoi paboTnt 3E |Acrp.u.] 3E |Actp.u.] 3E |Actp.u.

OO0masi TPy10€eMKOCTH JUCHHUIIIHHbI 10 270 5 135 5 135
KonrakTHast padoTa — ayinTOpHbIE
O— 4.0 108 1.78 48 2.22 60
B TOM 4HucJe B (opMe NPAKTHYECKOM 1.39 375 ) ) 1.39 37.5
MOATOTOBKH : : ’ ’
Jlexunu (JIex) 1.33 36 1.33 36 - -
[Ipaktuueckue 3anstus (I13) 0.45 12 0.45 12 - -
Jlabopatopusie 3austus (JIP) 2922 60 - - 2922 60
B TOM 4HCJIe B ()OPME MPAKTHICCKON ) 54 ) 54
[10/ITOTOBKHU ) ]
CamocrosiTesqibHasi padora: 5.0 135 2.22 60 2.78 75
KoHTakTHas caMocTosTeNIbHAs paboTa 5.0 0.15 222 - 2.78 0.15

102




CamocTosTelIbHOE U3YUYEHUE Pa3/IeoB 134.75 60 7475
TIMCLIUIIIINHBI
JK3aMeH 1 27 1 27 - -
KonTakTHas paboTa — MpOMEXyTOUHas 0.3 0.3 i
aTTeCTalMs 1 ) 1 ) -
[ToaroToBka K 3K3aMeHy 26.7 26.7 -
Bua koHTpOJIS: IK3aMeH 3ayer

AHHOTanus padoyeil NPOrpaMmMbl AU CHUILINHBI

«XuMmn4eckas TexHoorust opusanTHbix JHC»

(51.0.28.03)
1. Ileap IUCHUIUVIMHBI — HAY4YUTh CTYJCHTOB OOLIUM MPUHLMIAM IOCTPOEHUS

TEXHOJIOTUYECKUX TMPOIECCOB IMPOU3BOJACTBA AHEproHachimeHHbix coeaquHenud (OHC) u ux
SKCIUTyaTalUH.

2. B pe3yabTaTe H3y4eHUs! AUCHHUILIHHBI 00y4aIOLIUIACSA H0JIZKEeH:

Obnadamye cienyrOIUMUA KOMIETEHIUAMI U HHIUKATOPAMU UX JOCTHKEHHUS:

IICK-1.3 (IICK-1.3.1, IICK-1.3.2, [ICK-1.3.3, TICK-1.3.4, TICK-1.3.7, TICK-1.3.10, IICK-
1.3.12, [ICK-1.3.13)

3uamo:

- OCHOBHbBIE€ MPHHLHUIIBI BbIOOpAa HOBBIX 3HEPrOHACBHIIIEHHBIX COEIMHEHUH M CO3/aHUs
TEXHOJIOTHYECKUX IIPOLIECCOB UX ITPOU3BOJACTBA;

- TEOPETUYECKUE OCHOBBI  IIPOLIECCOB  HUTPOBAHUSA — MEXaHU3M, KHHETUKY H
TEPMOJUHAMUKY;

- anmaparypHoe o(opMIIEHHE IPOLIECCOB MOJYUEHUs SHEPIOHACBIILIEHHBIX MAaTEPUAJIOB;

- TEXHOJIOTMYECKHUE MPOLECCHI MTOJIYYEHUsI OCHOBHBIX YJHEPIOHACBILEHHBIX COCIUHEHUN;

Ymemn:

- CUHTE3UPOBaTh U MOJIy4YaTb HAa HENPEPBIBHOW YCTAHOBKE OCHOBHBIC JHEPIOHACHIIICHHBIC
MaTepuanbl KJIaCCOB HUTPOAPOMATUYECKUX COEAUHEHUH, HUTPAMUHOB, HUTPO3(QUPOB U
reTePOLUKINYECKUX COCANHEHU;

- OKCIIEPUMEHTAJILHO ~ ONpENeNATh OCHOBHBIE (H3MUECKHEe U (QU3UKO-XUMHUYECKHE
XapaKTEPUCTUKH DHEPrOHACBHIIEHHBIX COCIMHEHUN, IPOBOAUTh HX AaHAIU3 XUMHYECKUMHU U
(U3NKO-XUMHUYECKMMH METOIaMH;

- BBIMNOJIHATh PAaCyeThl KUCIOTHBIX CMECEH, OCHOBHBIX IIapaMETPOB TEXHOJIOTMYECKHUX
IIPOLIECCOB MOJIyYE€HUs HUTPOCOEINHEHU;

Bnaoemw:

- COBpeMEHHON  uH(popmanued 1o  opraHuzalMu U 0o0beMy  IMPOU3BOJCTBY
SHEpPrOHACHILIEHHbIX coeuHeHH B Poccuu u 3a pyOexom;

- HABBIKAMHU ~ DKCIIEpUMEHTAIbHOW  pabOThl N0  NOJIY4YEHUIO U HCCIEJA0BAHUIO
SHEPrOHACBIIEHHBIX COCIUHEHUM.

3. Kparkoe cogep:kanue JMCUMILIMHBI:

Beenenne

XUMUYECKasi TEXHOJOTHUSI SHEPrOHACHIIIEHHBIX COEIMHEHUN - pa3fen XUMHYECKOU
TEXHOJIOTUH, OCOOCHHOCTH KOTOPOro OOYCIIOBJIEHBI OIMACHOCTBHIO MOJYyYaeMBIX MPOAYKTOB U
PEaKIMOHHBIX MacC, UCMOJIb3YEMBIX MPU UX MPOU3BOJICTBE.

Paznen 1. O0mue NpUHOMOBI MOAX0/Ia K OPraHU3AIMHM TEXHOJOTMYECKUX MPOILECCOB
NMPOM3BO/JICTBA JHEPTrOEMKHUX MATEPHATIOB

@dakTophl, ONpenessaoNIe IeJ1eCO00pPa3HOCTh CO3JaHUsI HOBBIX M MOJEPHU3ALMU
CYIIECTBYIOIIMX MPOU3BOJCTB. BBIOOp M CHMHTE3 HOBBIX COCIMHEHHMH, M3Y4YEHHE HX (PU3UUYECKUX,
XUMHYECKHX U CIICHMaJbHBIX CBOWMCTB, OIpeAesieHne o0nacTu ucnojb3oBanus. [lapamerpsr,
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onpenestonue 3pPEeKTUBHOCTh TEXHOJIOTHHU: HATMYUE IIUPOKOHN ChIpbeBOM 0a3bl, SKOHOMHUYECKAs
3¢ (HEeKTUBHOCTD, TEXHOJIOTUYECKAsl U AKOJIOTHYecKasi 6€30MacHOCTb.
Pazgen 2. [IpuHuunuanpHas cxeMa nexa 1o noJy4eHuI0 HUTPOCOeNHEeHHU .

OcoOeHHOCTH  MPOUM3BOACTBA HUTPOCOCAMHEHUH C  TO3UIUI TEXHOJIOTHYECKOU
o6e3omacHoctu. CucTteMbl TNpueMa M XpPaHEHHS  ChIpbs, OOecrleueHus MPOU3BOJCTBA
NIEKTPOIHEPTUEH, TEIUIOM, XJIAJJAT€HTaMH, CXKaTbIMU razamu. CHUCTEMBI pereHepariu

0TpabOTAHHBIX (a30THOM, CEPHOM U YKCYCHOI) KUCIOT U pacTBopuTenel. VX posb B Ipon3BOJCTBE
HuTpocoeanHeHnii. OcHOBHbIE cTaguu mpoliecca. OxpaHa NpUPOIBl TMpU Mpou3BojcTBe BB.
TexHoJIOTHYECKHE PEIIeHUs C LEebl0 ONTHUMHU3ALMU pacxoJa peareHToB. OpraHu3amnus KUCIoTo- U
BoZi000OpoTa. buosornyeckas o4nMcTKa CTOYHBIX BOJA. B3pbiBoOe3omacHoe ogopmiieHHe cucremMm
BEHTWJISILIMU U cOOpa OTXO/I0B.

Pa3nen 3. PeakumoHHBII y3es1 B IPOU3BOCTBE HUTPOCOeAMHEeHUI. JlonoHuTEIbHBIE
IJ1aBbl TEOPUH HUTPOBAHUS

Cucrembl MOATOTOBKM KOMIIOHEHTOB. MeToIbl  pEeryjJMpoBaHMs M OOecleyeHUs
PaBHOMEPHOCTH JO3UPOBAHHUS KOMIIOHEHTOB B PEAKTOPHI [UII MHOTOKOMIIOHEHTHBIX CHCTEM.
Tenyora peakMy HUTPOBAHUS U pa30aBIICHUS KUCIOT U UX CMECEH.

MexaHu3M, KHHETHKa M TEpMOJMHAMMKa IIpPOLEcCCOB HUTpoBaHus. HutpoBanue B
0€3BOJIHBIX KHCIIOTHBIX CMECSX: CBSI3b CKOPOCTH HUTpOBaHUsA ¢ pyHkumsamu kucinotHoctH (Ho, Hg,
M). n- u o-KoMmmekchl, KOHKypHUpyolee HUTpoBaHHE. Pojib KaTHOH-paIuKaloB B PEAKIUSIX
OKHUCJIMTEIBHOTO U «HOPMA@JIBHOIO» HUTpoBaHus, MIICO-HUTpOBaHUE: €ro pojb B OCHOBHBIX U
no0ouHbIX npoueccax. [lapamienbHo npoTeKaroKe peakuy Py HUTPOBAHUH.

Karamutuueckoe Hutposanue. [Ipupona TBepapix Karanu3aropos. X BiIusHUE Ha CKOPOCTh
Ipolecca U U30MEpHBIN COCTaB IIPOAYKTOB HUTPOBAHUS.

Pa3nea 4. Texnosioruvyeckoe oopMieHHe MPoOIecCOB HUTPOBAHUS

HutpoBanue B rOMOreHHBIX M I'€TEpOreHHbIX cucTeMax. Mcrnosiab3oBaHue KMHETHYECKOH U
pPy3MOHHON Mozene ulsl KOJMYECTBEHHOI'O ONMCAHUs J1a0OpaTOPHBIX M IPOMBILUIEHHBIX
IIPOLIECCOB HUTPOBAHMsI B I'€TEPOreHHbIX cuUcTeMax. OpraHuzanus MOTOKOB IIPU HUTPOBAHMM.
Kucnotoobopor.

B3pblBOONIaCHOCTH  LIENEBBIX  NPOAYKTOB,  PEAaKUHMOHHBIX  CMECEH, BO3MOYKHOCTb
BO3HMKHOBEHHMS B3pblBa BO  BCIIOMOTaTENIBHBIX CUCTEMaxX. Mepsl, MpeLylnpeKIarolue
BO3HHKHOBEHHE aBapuil. AmnmapaTypHoe odopmieHre mpoueccoB. KOHCTpYKIHH pPeakTOpOB.
KoHcerpykuuu cenapaTtopoB. XMMHUYECKHE IIPOLIECCHI, MPOTEKAIOIUE B CENaparope, UX y4deT IpH
oneHke onacHoctu npouecca. KUII.

Pazgen S. [Ipou3BoacTBO apoMaTH4YeCKUX HUTPOCOAUHEH Uil

XuUMUST HUTPONPOU3BOJIHBIX O€H301a,. Tojyosa W Apyrux AY . Xumudeckue peakiu,
IpOoTEKarolle Mpu MnosydyeHuu TpoTwia. Kuneruka mnpoueccoB. PeaknuoHHas crnocoOGHOCTh
HM30MEpPOB HUTPOTOIIYOJIOB HAa CTAaJUSAX HUTPOBAHMS U OYUCTKHU. TEXHOJIOTHMsSI TPUHUTPOTOJIYOJIA.
CoBpemMeHHOE TeXHOJIOTHYECKOe O(GOpMIICHHE cTaauu HUTpoBaHus B Poccunm u 3a pyOexoMm.
[lepcriekTuBHBIE TexHOJOrMYeckue mnpouecchl. CTanus OYUCTKU: (PU3MYECKHE M XUMHYECKUe
METO/Ibl; TEXHOJIOIMYecKoe oopmiieHre cTaauu ouucTku. Cylika TpoTuia, CTauy YelIyHpOBaHUS
u rpa"yasiuud. @OU3MKO-XMMHUYECKHME OCHOBBI M  allaparypHoe OQopMieHHEe IPOLECCOB.
MaremaTndeckoe MOJAEIUPOBAHUE IIPOLIECCA HUTPOBAHMS B IIPOM3BOICTBE TPUHUTPOTOIIYOJIA.

XUMUS U TEXHOJIOTHSI 3aMEIIEHHBIX OEH30JI0B: TPUHUTPOIIPOU3BOAHbBIE (DeHOJIa, PE30PLMHA,
xjopOeH3ona, aHwiuHA. llomydeHune mnpsSMbIM HUTPOBAaHMEM M KOCBEHHBIMH METOJAMHM.
[Ipumenenne B cuHTe3e TepMocToikux BB. Xumus u TexHonOorus HUTPOHAPTAIUMHOB.
Tepmoctoiikue BB.

Pazgen 6. Texnosioruss N-HUTpaMHHOB

XUMHUSL U TEXHOJIOTUSl apOMAaTUYECKMX HUTpaMHMHOB. TeTpuia. OcoOEHHOCTHM HUTPOBAHUS
apOMAaTHYECKUX aMUHOB B SJpO U IO aToMy a3ora. TexHosorus terpuia. KnHeTuka, MexaHU3M
rpoliecca B cpeie KOHIICHTPUPOBAHHOM CEpHOM M pa30aBIeHHOW a30THOM KUCHOTHL. L{ukinueckue
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NOMMHUTPaMUHBL.  OCOOCHHOCTH CTPOEHHS W CBOMCTBA IUKIWYECKUX IOJUHUTPAMUHOB,
nonumopdusm. Obnactu npuMeHeHusi. KuneTuka u TensoBbie 3G GEeKThl HUTPOJM3a YPOTPOIHHA.
Texnosorus rekcoreHa. CpaBHHUTENbHAas XapaKTEpUCTHUKA OTEUECTBEHHOM U  3apyOexkHOM
TeXHOJIOrMM rekcoreHa. IlomydeHue B cpene a30THOM KUCIOTBI M YKCYCHO-a30THBIX KHCIIOTHBIX
cmecell dnermaTuzanys, GU3NKO-XUMHUECKHE OCHOBBI M TEXHOJIOIMYecKoe oopMIIeHHE Mpoliecca.
TexHoJIoTHS OKTOreHa. YKCYCHO-aHTHAPHUAHAs TEXHOJIOrus okToreHa. [Iporeccsl kpucramumsanuu
U peKpUcTaliM3aluuy,  (U3NKO-XMMHUYECKHE  OCHOBBL. ~ BO3MOXXHOCTH  peryaupoBaHUs
KPUCTAJUIMYECKON MOJU(UKAIMK U TpaHyJIOMETpUyYecKoro cocrtaBa. [lonmydyeHue okroreHa uepes
JAIIT u TAT. «be3zanruapunnasy TexHosnorus. IlepcrnekTuBHbIE MPOIIECCHI.

Pa3nea 7. Texnosiorust HUTPO3(pUpPoOB

CrpoeHre M peaknHOHHAasg CrnocoOHOCTh O-HuTpocoenuHeHuid. OO6IACTH MPUMEHEHUSI.
Metobl TOJNy4eHUST M OYHMCTKU. TEXHOJIOTHS TETPAaHUTPOINEHTA’PUTPUTA U HUTPOTIHUICPHHA.
OcobenHocTu annapaTypHoro U TEXHOJIOTUYECKOTO odopmieHus. ObecnieueHue
6e3omnacHocrurpoiecca. Hutponemmono3a. OCOOEHHOCTH OpraHM3aldu Ipollecca HUTPOBAHUS
110510361, COBpeMEeHHast TEXHOJIOT Ml HUTPOLE/UTI0N103bl. CTabmin3anusi.

Pazgen 8. MasouyBcTBuTeabHBIE BB 11 cocTaBbl

ManouysctButenbapie BB (MUBB) wu  cocraer  (MUBC).  VYnapHoBosHOBas
YYBCTBHUTEIBHOCTh KaK OCHOBHAs XapaKTEPHCTHKA 3TUX CHCTEeM. TpH OCHOBHBIX HAIpaBICHHS B
pa3zpaborke MUBB u MUBC: 1) BBeaenne HOBbIX 100aBOK B cymiecTBytonue BB; 2) coctaBel Ha
OCHOBE LMKIMYECKMX HUTPAMHHOB C IMOJMMEpHBIM CBs3ywomuM; 3) HoBele MUBB. Xumusa un
texHonorust  1,3,5-tpuamuno-2,4,6-tpunurpodensona, 2,2°,4,4°,6,6’-rekcaHuTpocTuiiboeHa, 3-
HUTpo-1,2,4-TpHazoin-3-oxHa).

Pazgen 9. TexHosiorusi  HHTPOCOEJWHEHHWH, HCHOJb3yeMbIX B  KadecTBe
NMPOMEKYTOYHBIX MPOAYKTOB B XMMUY€CKOIl MPOMBILILIEHHOCTH

TexHosoruss HUTpOOEH30/Ia M aHWIMHA; JUHUTPOTOJyoJla M  TOJYWIEHAUAMUHA.
[Ipou3sBoacrso TOJIyUJICH- u +MEeTUIEHANU301IMaHATOB. OcHOBHbIE notpeouTenu
HUTPOCOEMHEHNUI: POU3BOACTBA MOJUMEPOB, KpacuTeneld 1 OMOJOTMYeCKU-aKTUBHBIX BEIECTB.
[Iponeccsl BOCCTaHOBIICHUSI HUTPOTPYIIIBI: MEXaHU3M, KMHETHKA, TepMoauHaMuka. KaranuzaTtopsl,
UX COCTaB U CTPYKTypa. biiouHble kataau3aTopsl.

4. O0beM y4eOH Ol TMCUMIINHBI

Bceero 7 cemecTp 8 cemectp
Buzpt yueonoii paboTet 3E |Akag.u.| 3E |Akag.u.| 3E Akan. 4.

OO0masi TPy10eMKOCTH AUCHUIIIHHbI 11 396 3 108 8 288
KonTakTHas -
Kourairiias pabora - aymropHie | 445 | 160 | 09 | 32 | 355 | 128
B TOM 4YHcJe B popMe NpaKTHYeCKOH 2.1 76 ) ) 2.1 76
MOATr0TOBKH
Jlexuu (JIek) 1.34 48 0.9 32 0.44 16
[Ipaktuueckue 3anstus (I13) 0.44 16 - - 0.44 16
Jlabopatopusbie 3ausTus (J1ao) 2.67 96 - - 2.67 96
B TOM 4HCIIe B ()OPME MPAKTHICCKON 299 30 ) i 299 30
[10ITOTOBKU
CamocrosiTeibHas padora: 4.55 164 1.1 40 3.45 124
KoHTakTHas caMOCTOsITeIbHAsI paboTa - - -
CaMOCTOSTEIIbHOE U3YUYCHUE Pa3JICIOB 4.55 164 1.1 40 3.45 124
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U CHUATIINHBI

JK3aMeH 2 72 1 36 1 36
KoHTakTHas paboTa — MpoMeXyTOUHas 0.8 0.4 0.4
aTTeCTallUs 2 1 1
[ToaroToBka K 3K3aMEHY 71.2 35.6 35.6
Buja KOHTpOJIS: JK3aMeH JK3aMeH

5 Bceero 7 cemecTp 8 cemectp

Buer yuebuoii padoret 3E |Acrp.u.] 3E |Actp.u.] 3E |Actp.u.
OO0masi TPy10€eMKOCTH JUCHHUTIIHHbI 11 297 3 81 8 216
KOHTaKTHaSI pa6oTa — ayIMTOPpHbIE 4.45 120 0.9 24 3.55 9
3aHATHS:
B TOM 4HucJje B (JopMe NPAKTHYECKOI 21 57 } } 21 57
NMOAr0OTOBKH : :
Jlextnu (Jek) 1.34 36 0.9 24 0.44 12
[Ipaktuueckue 3anstus (I13) 0.44 12 - - 0.44 12
Jlaboparopusle 3anarus (J1ad) 2.67 72 - - 2.67 72
B TOM 4YHcCJie B PopMe MPaKTUUECKOM 292 60 ) i 292 60
[MOATOTOBKHU
CamocrosiTesqibHast padora: 4.55 123 1.1 30 3.45 93
KoHTakTHas camocTosiTesbHas padota - - -
4.55 1.1 3.45

CaMocTosTeNbHOE N3YUYEHHE Pa3IeioB 123 30 93
TCLMITIINHBI
JK3aMeH 2 54 1 27 1 27
KoHTakTHas paboTa — MpoMeXyTOUHas 0.6 03 0.3
aTTeCTallUs 2 1 1
[ToaroToBka K 3K3aMEHY 53.4 26.7 26.7
Buja KOHTpOJIS: JK3aMeH JK3aMeH

AHHOTanus padoyeil NPOrpaMmMbl AU CHUILINHBI
«XHMHS ¥ TeXHOJIOTHSI HHUIUHPYIOIIHX U ObICTPOropsSIIINX B3PHIBYATHIX BELECTB)
(51.0.28.04)

1. Ileap AMCHUIVIMHBI — O3HAKOMJIEHHE OOY4YalOUIUXCAd C XUMHYECKUMH, (HU3HKO-
XUMHYECKUMH M B3PBIBUATHIMU CBOHCTBAMU MHULIMUPYIONINX U ObIcTporopsmux BB, metonamu ux
UCIBITAaHUH, NpaBUIaMy 0€30MaCHOT0 OOpaLeHUs, TPAJULIUOHHBIMA U HOBBIMU TEXHOJIOTMUYECKUMU
IIpUE€MaMH NOJY4YEeHUs IITAaTHBIX MHUIMAPYIOLUIUX B3PbIBYATHIX BEIIECTB, a TAKKE C KOHCTPYKLUAMU
U YCTPOICTBaMM, B KOTOPBIX UCIIOJIb3YIOTCSI MHULIMUPYIOLINE MATEePHUAJIbL.

2. B pe3yabTaTe H3y4eHUs] AUCHHUILIHHBI 00y4aIOLIUIACA H0JIZKEeH:

Obnadamyp ciaenyoIUMMUA KOMIETEHIUAMI U HHIUKATOPAMU UX JJOCTHKEHHUS:

MK-1 (I1K-1.2); NICK-1.1 (IICK-1.1.1, TICK-1.1.2, TICK-1.1.3, TICK-1.1.4, TICK-1.1.5,
[1CK-1.1.7); IICK-1.3 (TICK-1.3.1, TICK-1.3.2, TICK-1.3.4, TICK-1.3.6, IICK-1.3.8, TICK-1.3.9,
IICK-1.3.12, TICK-1.3.13).

Buame:

— OCHOBHbBIE CBOMCTBA M METOJbl NOJYYEHHUS WHULUUPYIOIIUX U OBICTPOrOPSIIUX
B3pBIBYAThIX BEILECTB;

- MCTO/JIbI UCIIBITAHUA U OIIPECACIICHUSA OCHOBHBIX XaPAKTCPUCTHUK,
— mpaBwmiIa 0€30MacHOTO OOpalleHus ¢ STUMU MaTepuaIaMu;
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Ymems:

— HCCIeIOBaTh OCHOBHBIE CBOWCTBA W TPOTHO3UPOBATH TOTEHIMAJIBHBIE 00JaCcTH
MPUMEHEHUS] HOBBIX MHUIIMUPYIOIIUX U OBICTPOTOPSIIMX MaTEPHAIIOB;

Bnaoemn:

— TMPaKTUYECKUMH  HaBbIKaMM  Oe30macHOi  pabOThl ¢  WHHUIMUPYIOIIMMH U
OBICTPOTOPSIITUMH B3PBIBYATHIMU BEIICCTBAMHU B JIA0OPATOPHBIX YCIOBUSIX.

— uH(popmauuel Mo MPOU3BOJCTBY M MPUMEHEHUIO MHUIMUPYIOIIUX U OBICTPOTOPSIIUX
BB.

3. Kparkoe cogep:kanue JMCUMILIMHBI:

BBenenue

CrpykTypa IUCHMIUIMHBIL, JIUTEpaTypa s CaMOCTOSITENILHOrO M3ydeHus. Mecrto
uHuuupyomux BB (MBB) B psay sHepronachlllleHHBIX MaTepuanoB. Mcropuuyeckue 3Tarbl
pasButuss VBB u cpenctB mHunuupoBaHus. beicTporopsimme BB. Dkonoruueckue acnexTsl
ucnonb3oBanus BB nis rpakjaHCKuX 1eiei ¥ B IPOMBIIIIIIEHHOCTH.

Pa3gen 1. OcHOBHBIE CBOIICTBA HHUIMHMPYIOIIMX U ObICTPOrOPSIIIMX B3PbIBYATHIX
pemecTB (UBB u BI'BB)

1.1. Knaccupuxamuss VBB mno xumumueckomy mnpusHaky (12 kmaccoB). OcHOBHbIE
NpeACTaBUTENN.  XapakTepHble  cBoiictBa BB, oTiuyatomue ©X  OT  APYTruX
OHEPrOHACBILEHHBIX MaTepUaoB. BbICOKas CKOpPOCTh HAyaJlbHOM CTaJWM B3PBIBYATOIO
npeBpaileHust (ropeHusi) Kak KioueBod (aktop ans oObsicHeHHs MHOTHX cBoiicTB HBB.
KonuuectBeHHOe paznuuue MeEXIy HHULMUPYIOIUMMU M Opu3aHTHeIMH BB mnpu pazsutun
rmpolecca nepexosa ropeHuss B JETOHALMI0 C TOYKH 3PEHHsS OCHOBHBIX IIOJIOKEHUH TEOPHUH
rOpEeHUs IOPUCTHIX CUCTEM.

1.2. OcnoBuble xapakrepuctukn VBB wu BI'BB. Wuunuupyromas crnocoOHOCTS,
YyBCTBUTEJIBHOCTh K yJIapy, TPEHHUIO, JIydy OlHs, TepMUYECKas CTOMKOCTb. MeToabl
ONpeseseHUs] HMHULUUPYIOIIEH CcrnocoOHOCTH. MMUHHMMAaNbHBI UHULMUPYIOIIMHA  3apsi.
Bnustomue ¢akropsl. KompoBbie MeTOAbl ONpenesneHus: YyBCTBUTEIBHOCTH. MeTobl
HCCIIEI0BaHUs TEPMUYECKOM CTOMKOCTU. Temneparypa BCIBILKU. Bpems 3a1epKKU BCIBILIKH.

Pa3gen 2. OcnoBuble npeacrasurean UBB. Xumuyeckue u B3pbiBUaThIC CBOCTBA.
IIpoMbinLIeHHBIE M 1a00paTOPHBIE METOABI IOJTyYeHUS
2.1. B3peiBuarble KOMIUIEKCHBIE COEIMHEHHUS MEepexXoaHbIX MeTauioB. CrpoeHue
KOMIUIEKCHBIX CO€IUMHEHMM. JIuraHapl M aHMOHBI Ul MOJy4eHHUsS OBICTPOTOpAIIUX U
uHunuupyoomux BB. Bausaue npupoasl meTaiia, JaMraHna ¥ OIpOTUBOMOHA HA B3PbIBYATHIE
cBoiictBa BemecTB. OCHOBHBIE NPEICTABUTENN, METOJbl MOJY4YEHUs, (U3UKO-XHUMHUYECKHE U
B3pbIBUATBIC CBOMCTBA.

2.2. Comu ¢ynbMUHOBOM KuciaoTel. PyiabMuHATBI MeTasioB. I'pemyuas pryts. Mctopus
OTKpBITUA. XHUMHU3M MOJy4eHHUs U cTpoeHue. PU3MKO-XMMHUYECKHUE U B3pbIBYATHIE CBOMCTBA.
B3aumopeiicteue ¢ MetannamMu. Crnoco0 MpoOMBIIIIEHHOTO MPOU3BOJICTBA M0 CTAAUSIM. MeTo1bl
YHUUTOKEHHUSL.

2.3. AzortucroBopoponHasi kuciota. CrpoeHue u crnocoObl mnosydeHus. Duznmyeckue,
XHUMUYECKHEe M B3pbiBYaThie cBoiicTBa. Conu ¢ Metaymiamu. [IpombIlUIEHHBIE CHOCOOBI
MOoJIyd€HUA asuJia HaTpust 1O CTaAUsIM. Du3uKo-XxUMHYECKUE U B3pPbIBYATLIC CBOIiCTBa asduaa
cBUHIA. B3aumopeiicTBUe C KUCIOTamMH, LIEJIOYaMM W MeTaulaMu. [ uapojuThyeckas
HeCTOMKOCTh. Croco® MPOMBINIJIEHHOTO MPOU3BOJCTBA MO CTAAUSAM. BHUIBI MPOMBIIIIIEHHOTO
a3u/ia cBMHLA. MeTOoIbl YHUUTOXKEHUSL.

107



2.4. Conu nosmHUTpoOoKcHOeH30s10B Kak VBB M KOMIOHEHTHI MUPOTEXHUYECKUX CMECEH.
KanueBbie n CBHHILOBBIE CONMU MONMUHUTPO(EHOI0B U pe3opimHoB. CtudHar cBuHIa. Ousnko-
XAMHYECKHEe U B3pbIBUaThle cBoiicTBa. OOmact npumeHeHUs. [IpoMbIIUIEHHBIH CIOCOO
MOJTy4eHUs 110 CTaAusAM. MeTO yHUUTOKEHHS.

2.5. Huazogunutrpodenos. CrpoeHHe, CBOICTBa, METOIbI TOJydeHUs. B3pbiBuaThie
XapaKTepUCTUKU M TpuMeHeHue. [IpoMbIIUIeHHbIN Coco0 MOJIyueHUs MO cTagusM. MeToibl
yanutoxeHus. Comu  aua3oHUTpoOeH3070B. Hwutpatel u  mepxiopaTbl  MOHO- H
JMHUTPOMa300eH30J10B. CriocoObI MOTy4YeHHs U B3phIBYAThIE CBOMCTBRA.

2.6. 5-3amelieHHble TeTpa3zosia B KadecTBe uHUIMMpyomux BB. BiusHue npupons
3aMECTUTENI Ha CKOpPOCTb INOPEHMsI M B3pbIBUATBIE CBOMCTBA TeTpa3osoB. lIpomsBonHbie 5-
HUTPOTETpa3oJia Kak nepcrnekruBHble «3eneHsie» VIBB. IlltatHoe BB Tterpazen. Crpoenue,
METOJbl IOJIydeHHs,, XUMHUYECKMEe M B3pblBUaThle CBoMcTBA. IIpombllnuIeHHBIH cr10CO0
MOJIy4eHHMsI 110 cTagusaM. JIJabopaTopHbIi U IPOMBIIIIEHHBIN CIIOCO0 YHUYTOXKEHMUSL.

2.7. Opranuueckue aszuasl kak HMBB. OOmwue wmeroasl NoOgydeHHss M OCHOBHbBIE
npeacrasutend. lluanyprpuasun u  TpuasuaoTpuHutpoOeHson. JlabopaTtopHblii  croco6
MOJTy4eHUsI, B3pbIBUATHIE CBOWCTBA.

2.8. Opranunueckue mnepekucu. OOIIas XapaKTEepUCTUKA U OCHOBHbBIE IPEJICTaBUTENIN
B3pBIBYATHIX MEPOKCHIOB. [lepokcuapl ameroHa. I'ekcaMeTHIEHTpUIIEpOKCHIMaMUH. MeTo bl
IIOJIyYE€HHsI U CBOUCTBA.

2.9. Comu munutpobenzodypokcana. Crnocol nosyueHus. BiusHue nosoxxkeHus Meraiia B
MOJIEKYJIE€ Ha B3phIBYAThIe CBOMCTBA coenuHenus. Kanuesas conb 4,6-auHutpoOeH3odypokcana
Kak I[epCIEeKTUBHOE H3KoJiornuecku-oesonacHoe VBB st ymapHO-BOCIIaMEHUTENBHBIX
KarCIOJIbHBIX COCTaBOB.

Pa3nen 3. [Ipumenenne UBB. CpeacrBa MHUIIMHPOBAHU S
3.1. Knaccudukamus CHU. Cpenctsa Bo30yxaeHus neroHamuu. CpeactBa BOCIUIAMEHEHHS.
OcnoBuble U BcroMmorarenbHble CH. Karncronu-BocIulaMeHUTENW W KarCIONIH-AeTOHATOPEI.

9HeKTpI/I‘ICCKI/IC 1 HCOJICKTPHUYCCKHUEC CUCTCMbl MHULIUUPOBAHUS.

3.2. CpexncrBa mnepeiayd HWHUIMHUPYIOIMIETO W OTHEBOTO MMITYJbCa Ha PAcCCTOSHUU.
OrHenpoBOAHBIN U AeTOHUPYIOUIUI MHYpbl. OCHOBHBIE TUIIBI IIHYPOB M UX XapaKTE€PUCTUKH.
CronuH. Y napHO-BOJIHOBas TpyOKa.

4. O6beM y4eOHOH TMCIUTINHBI

O0beM TUCHHUILIAHBI

Bun yue6Ho# paboThI

3E Axan. 4. | Actp. u.
OO01as Tpya10eMKOCTh AUCHUTUIMHBI 7 252 189
KonTakTHas padoTa — ayIuTOpPHbIE 3aHATHS: 3.1 112 84
B TOM 4HcJie B (hopMe MPAKTHYECKOH MOJATOTOBKH 1.1 40 30
Jlexuun 0.6 20 15
[Tpaktuueckue 3angtus (I13) 0.3 12 9
JlaGoparopHsie padots! (JIP) 2.2 80 60
B TOM 4uciie B (hopMe MPaKTUYECKON MOTOTOBKH 2 72 54
CamocTosiTesqibHasi padoTa 2.9 104 78
KonrtakTHas camocTosiTeNbHast paboTa - -

2,9
CamocTosITeNIbHOE H3YUEHHUE Pa3/IesIOB JUCLMILIMHbI 104 78
IK3aMeH 1 36 27
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KoHTtakTHas paboTa — MpoMEXKyTOUYHasl aTTeCTaIHs 1 0,4 0,3
[ToaroToBka K SK3aMeHY 35,6 26,7
Bua koHTpOJIS: 3K3aMeH
AHHoTanus padoyeil MporpaMmMbl JMCHUIINHBI
«XHuMHS TeTepPONUKJINIECKIX COeTMHEHU a30Ta)
(51.0.28.05)
1. Henp AUCHMIVIMHBI — O3HAKOMJIEHME OOydYaroolmuxcs ¢ OOMMMHU HPUHLIUIAMU

MOCTPOEHUSI DHEPrOEMKHX a30Tcoepkaumx rerepouukiaoB (DADD), ux dQusunueckumu u
XUMUYECKUMH CBOMCTBAMH, a TAKXKE C 0OCOOCHHOCTSIMH UCNOJb30BaHus DAI' B BOGHHBIX U MUPHBIX
LeJIsX.

2. B pe3yabTaTe H3y4eHUs] AUCHHUILIHHBI 00y4aIOLINIACH T0JIZKEeH:

Obnadamyp ciaenyrOIUMMUA KOMIETEHIUAMI U HHIUKATOPAMU UX JOCTH)KEHHUS:

IIK-7 (IIK-7.11); IICK-1.1 (IICK-1.1.1, [ICK-1.1.2, TICK-1.1.3, IICK-1.1.4, TICK-1.1.5,
IICK-1.1.6, IICK-1.1.7); IICK-1.2 (IICK-1.2.11).

3uamo:

— OCHOBHbIE [PUHLMIBl CO3/aHUS HOBBIX SHEPrOHACBHILIEHHBIX a30TCOAEPKALIUX
reTepOLUKIIOB;

—  OCHOBHBIE METO/IbI OJIy4YEHUS U TPEOOBAHUS K MCXOJHBIM ITPOYKTaM;

— TEOPEeTHYECKHE OCHOBBI IPOLIECCOB HMUTPOBAHUS, OKHUCIEHHMS M a3UAUPOBAHUSA
a30TCOAEPKALUX [E€TEPOLIUKIIOB;

Ymemn:

— IpOrHo3upoBaTh 3(P(PEKTUBHbIE IYTH CHUHTE3a SHEPrOEMKHX TIeTepOLMKIMYECKUX
COCIMHCHUM;

— OLEHMBaThb XUMHYECKHE U HHEPreTUYECKHE CBONCTBA HOBBIX 3HEPrOHACHIIIEHHBIX
MaTepuaoB;

Bnaoemns:

— IPaKTUYECKMMH HABbIKAMHM IIOJIyYEHUS DHEPrOHACHIIIEHHBIX TI'ETEpOLMKIOB B
71a00paTOPHBIX YCIOBUSX;

— COBpPEMEHHON Hay4yHO-T€XHHYECKOW HHpopManued 1O NOJy4eHUI0 U  (pusmko-
XMMHUYECKUM CBOMCTBAM 3HEPTOHACHIIIEHHBIX a30TCOAEPKALINX T€TEPOLMKIOB;

3. Kparkoe cogep:kanue IMCUMILIMHBI:

Pasznen 1. Bsenenue. OcHOBHbIC 10JIOKeHHsI. MeCTO  HUTPOIIPOU3BOJHBIX
a30TCOAEPKALUX T'€TEPOLUKIOB B pSAAY PHEPrOEMKUX MaTepuaioB U OMOJOIMYECKH aKTHBHBIX
BCIICCTB. OCHOBHBIE IIOHSATHS O B3aMMHOM BJIHUSHHUHU IpupoAbl rerepoaroMa M KOJIbLA Ha
PEAKIMOHHYIO CITIOCOOHOCTh COEAMHEHUH. ApOMAaTUYHOCTh @30TUCTBIX M€TEPOLIMKIIOB.

Homenxkiarypa rerepolkKINYecKuX COeTMHEHHH.

3aMecTuTeNbHAs U TpUBHAJIbHAs HOMeHKaTypa. CucreMa ['aHua-BujmaHna B mpuMeHeHUH K
a30TUCTBIM rerepouukiaM. OcoOEHHOCTH HOMEHKIIATYPbI MOJULMKINYECKUX COSTUHEHHH.

OO01re NPUHIUITBI CHHTE3a TeTEPOLMKINYECKUX COSTMHEHUN.

[TonsiTue o peakuusx rerepouukinzanuu. Knaccupukanus peakuuil HUKIONPUCOSTUHEHUS
U 3JEKTPOLMKINYECKUX peaklui Ha MpUMepe CUHTe3a a30TCoepiKallluX coeAuHeHui. Peakuuum
KOHACHCAIMU B CUHTEC3€ a30TUCTBIX I'CTCPOLUKIIOB.

Pazgen 2. HacbllmeHHbIe a30TcoAepKalye reTeponuKIbl.
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A3UpUAMHBI U a3eTUAMHBI - KaK MOTCHIHANbHbIE HCTOYHMKH B CHHTE3€ SHEPrOEMKHX
coequHeHu. CTpoeHHe, OCHOBHBIE CIIOCOOBI MOJIYYEHUs U XUMUYecKHe cBoiicTBa. OCOOEHHOCTH
CHUHTE3a MOHO- M MOJMLUUKIMYECKUX HUTpaMuHOB. CHHTE3 M pPEaKIMOHHAs CIOCOOHOCTD
LIUKIMYECKUX HUTPOMOYEBUH. BilMsHME KHCIOTHOCTH Cpeabl Ha HANpaBJIEHUE U CKOpPOCTh
HUTPOBAHUSL.

CoBpeMEeHHbIE MpEJACTaBIECHUS O CHoco0aXx CHUHTE3a KapKacHbIX, MMOJIU3JAPUUYECKUX
SHEPrOEMKHUX COEANHEHUM.

Pazgen 3. A3zoabl.

[Muppos, nupazos, UMHUIA30J1, TPUA30JIbI, TETPA30] U MeHTa30ibl. CTpoeHHe, XUMUYECKHE
CBOIICTBAa U OCHOBHBIE CIIOCOOBI NOJIY4YeHUs. BinsHue cTpoeHus a30J70B U MPUPOJbI HUTPYIOLIETO
areHTa Ha OpUEHTAIMI0O U KMHETUKY HUTpoBaHUsA. KocBeHHbIE c1IOCOOb! BBECHHSI HUTPOIPYIIIBI B
CTPYKTYpY a30JI0B.

OHeproHachlllleHHble KOHIAEHCUPOBAaHHbIE a30Jibl. HurpompousBoanble OeH3uMMIA30J1a U
OeH3oTpuasona. [lepcriekTUBHbIE HANpaBlIEeHUs B XMMHMM TeTpaa3aleHTaleHOB. BiusHue cTpoeHus
Ha TEPMUYECKYIO CTA0MIIBHOCTb.

Xumus 1,2,5-okcaaua3osios.

®ypazanbl U pypokcansl. CTpoeHHE, XMMUYECKUE CBOMCTBA U cr10COOBI nostyueHus. CuHTes
SHEProeMKHX MaTEpHUaJIOB Ha OCHOBE ()ypOKCAHOB U (hypa3aHOB.

Paznen 4. A3uHsbl.

[MupunuH, nUpa3uH, TUPUMUINH, TUPUIA3UH, TPHUA3HMHBI H TeTpasuHbl. CTpoeHwue,
XUMHYECKHE CBOICTBA M OCHOBHBIE CIIOCOOBI MOJIydyeHUs. BiusiHue cTpoeHus a3uHOB M IPUPOJIbI
HUTPYIOILEr0 areHTa Ha OPUEHTALMI0 U KHHETUKY HUTpoBaHUA. [IpsiMoe HUTpOBaHNE U KOCBEHHbIE
METO/Ibl BBEJCHUS HUTPOIPYIIBI B CTPYKTYpY rerepouukia. OcoOEHHOCTH a3UI0-TETPa30IbHOMN
TayTOMEPUH B PsIly 3aMELICHHbIX a3UHOB.

[losyyeHne SHEProeMKHMX MaTepUaJOB HA OCHOBE CHMMETPUYHOIO  TETpa3uHa.
A30510TeTpa3vHbl B CHUHTE3€ SHEPrOHACHIIICHHBIX COEIMHEHUMH U OHOJOrMYeCKU-aKTUBHBIX
BEIIECTB.

1,2,3,4-Terpasun-nu-N-oKcHIbl KaK HOBBIM Kjacc SHEProeMkux coeauHeHuid. Crparerus
CHHTE3a, COBPEMEHHbIE MPEACTABICHHUS O MEXAHHW3ME LUKIM3aluH, (PU3NYECKHe U XUMUYECKHUE
CBOMCTBA.

4. O0beM y4eOH Ol TMCUMIIINHBI

Bu yac6Ho# paboTs O0beM AUCHMILIAHBI
3E Akajn. 4. | AcTp. 4.

OO611ast TPyI0eMKOCTh AUCHUTUIMHBI 5 180 135
KonTakTHas padoTa — ayiuTOPHbIE 3aHITHS: 1.8 64 48
B TOM 4HcJie B popMe NMPAKTHYECKOH MOATOTOBKHU 0.67 24 18
Jlexkuu 0.9 32 24
[Tpaktuueckue 3angtus (I113) - - -
Jlabopatopubie pabotsl (JIP) 0.9 32 24
B TOM 4Hciie B OpMe NPAKTHUECKOHN MOATOTOBKU 0.78 28 21
CamocTosiTeIbHAsI padoTa 2.2 80 60
KoHTakTHas caMoCTosiITeNIbHAs paboTa 29 - -
CaMocTosTeNIbHOE M3YUEHUE PA3/IesIOB IUCIUTIIIMHbBI ’ 80 60
IK3aMeH 1 36 27
KonTakTHas paboTa — MPOMEKYTOUHAS aTTECTallHs 1 0.4 0,3
[ToaroToBka K sK3aMeHY 35,6 26,7
Buja kKoHTpOJIS: 3K3aMEeH
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AHHoTanus padoyeii nporpamMmsl JucUILINHBI «TexHosorus cmeceBbix IHC»
(b1.0.28.06)

1. HeJab AMCHHUNIMHBI — O3HAKOMJIEHHE 00Y4YaOLIUXCsl ¢ OOLIMMHU MIPUHLMIIAMY CO3/1aHUS U
COBPEMEHHBIMU TPEOOBAaHUSMHU K CMECEBBIM 3HEPrOHACBHIIIEHHBIM MaTepuallaM, MCIOJIb3YyEeMbIX B
peXKHMME JETOHALMM - CMECEBbIM B3pbIBUATHIM BEIECTBAM, UX KOMIIOHEHTHOM 0a30M, COCTaBOM,
TEeXHOJIOTUSIMA TOJy4eHUs, (U3UKO-XMMHMUYECKUMH W B3pbIBUAaTBIMU CBOWCTBAMH, a TaKXke C
HNPUHLIAIIAMH UX MCIIOJIb30BaHUS B BOCHHBIX U MUPHBIX IIEJISX.

B pe3yiabTaTte u3y4eHusi AMCUMILIMHBI 00y YaKOIINIiCSl 10JIZKEH :

Obnadamyp ciaenyOIUMMU KOMIETEHIUAMI U HHIUKATOPAMU UX JOCTHKECHUS:

IICK-1.1  (IICK-1.1.1); IICK-1.2 (IICK-1.2.5, [IICK-1.2.7, TIICK-1.2.8, IICK-1.2.9);
IICK-1.3 (IICK-1.3.1, TICK-1.3.4, TICK-1.3.8, [ICK-1.3.9, [ICK-1.3.10, [ICK-1.3.12, IICK-1.3.13).
3namo:

—  TEOpPEeTUYECKHE OCHOBBI IOCTPOEHHUSI COCTABOB SHEPTOEMKHX CMECEBBIX MaTEpUAJIOB;

—  [PUHLIUIMBI 10100pa KOMIOHEHTOB M 3aBUCHUMOCTb Ba)KHEHIIIHMX CBOMCTB 3HEPrOEMKHUX
CMECEBBIX MAaTEepUalOB OT IPHUPOJAbI U COOTHOLIEHUS KOMIIOHEHTOB, IUIOTHOCTH U CTPYKTYpBI
3apsija, OT BHEIHUX YCIIOBHIA;

— TEXHOJOIMM IIPOU3BOJCTBA, CHAPSOKEHHS U TPUMEHEHMs, (U3MKO-XUMUYECKHE U
B3pbIBUAThIE CBOMCTBA IPHUMEHSAEMBIX SHEPrOEMKHX CMECEBBIX MaTepuajioB, IMYyTH HX
COBEpILIEHCTBOBAHMUS;

— COCTaB M Ba)KHEHIIIME CBOMCTBA CMECEBBIX PHEPIOHACHIIIEHHBIX MaTepUaloB Haubosee
YaCTO MPUMEHSIEMBIX B IPOMBILIEHHBIX, BOGHHBIX M TEXHUUYECKUX LEJISX;

—  CHUCTeMbl KJIACCU(PUKAIIUU IPOU3BOANMBIX MPOMBIIUIEHHOCTbIO CMECEBBIX B3PbIBUATHIX
BEIIIECTB;

Ymemn:

—  aHaIM3MPOBaTh MH(OpPMAIMIO 00 SHEPrOEMKHX CMECEBBIX MaTepuaiax, ONpeneIsTh UX
o0acTe MPUMEHEHUS B 3aBUCHMOCTH OT COCTaBa, a TaKXe MpeAsaraTb pelenTypbl COCTaBOB UL
onpeaenéHHON 001acTH IPUMEHEHNUS;

— IPOTHO3UPOBATh IYTH COBEPLICHCTBOBAHUS 3HEPrOEMKUX CMECEBBIX MAaTEpHUaJIOB B
miaHe 3(QQPEeKTUBHOCTH, SKOHOMHUYHOCTH M O€30MacHOCTH 110 KOMIIOHEHTHOW 0a3e, COcCTaBy,
CTPYKTYpE, TEXHOJIOTUSAM IOJYyIeHHUs], CHAPSKEHUsI, IPUMEHEHNUS;

Braoemy:

— HaBbIKAMHU pacyeTa Ba)KHEHIIMX B3pbIBUATBIX XApaKTEPUCTHMK U 3HAHUEM METOJI0B
SKCIEPUMEHTAILHOTO ONPEAEICHUS] XapaKTEPUCTUK CMECEBBIX SHEPrOHACBHIIEHHBIX MaTEpHaJIOB,
BXO/IIIMUX B TEXHUUECKUE TPEOOBAHUS HA TOTOBYIO MPOAYKIIHIO;

—  COBpPEMEHHOH MH(popMaLKel 0 KOMIOHEHTaM, pelenTypaM, TEXHOJIOTUSAM HOITy4YEeHUs
1 00J1acTsAM NPUMEHEHHS! CMECEBBIX SHEPrOHACHIILIEHHBIX MaTepraioB B Poccun u 3a pyoexom;

—  HaBbIKaMU M3y4eHHus, 000OILIeHNs U aHaIu3a MH(OPMALIMKU 110 BONIPOCAM, CBSI3aHHBIM C
COBEpILIEHCTBOBAHMEM TEXHOJOIMM IOJIyYEHMs] U IPUMEHEHHMsS CMECEBBIX HHEProeMKHUX
MaTepUaoB.

3. Kparkoe cogep:kanue JMCUMILIMHBI:

Beenenne. Kpatkuii 0030p BO3HMKHOBEHHS W pPa3BUTUS IIPOM3BOJACTBA CMECEBBIX
SHEpProHACBIIIEHHbIX MaTepuanoB B Poccun u 3a pyOexxoM. 3HaueHHE HCHOJIb30BaHMS CMECEBBIX
SHEPro€MKHMX MaTepHalloB B NPOMBIILIEHHOCTH U BOEHHOM jene. [Ipumepsl X03sCTBEHHBIX U
Hay4YHO-TEXHUYECKUX 3a]au.

Pazgen 1.00mas xapakTepuCTHKA CMeCeBbIX JHEPrOHACHIIIEHHBIX MATEPHATIOB

Kparkas xapakrepucTuka o0O0JacTH MCIOJNB30BAHUSA CMECEBBIX 3HEPrOHACHIIIEHHBIX
MaTepualoB B HapOJHOM XO34MCTBE W BOEHHOM Jene. TpeOoBaHMsl, MPEAbABIsAEMbIE K CMECEBBIM
MaTepuanaM UCXois U3 ycioBuil npumeHeHus. OObEM Npou3BOACTBA.
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Cucrtembl KJIacCU(pUKALMU CMECEBBIX SHEPrOHACHIIIEHHbIX MAaTE€pPUAJIOB IO B3PbIBYATHIM
CBOIICTBaM, IO COCTaBY, MO YCJIOBHSAM INpHUMEHEHMs. TexHudeckue TpeOOBaHUS K CMECEBBIM
SHEPrOHACHILIEHHBIX MaTepUaIaM pa3IMUHbIX KJIACCOB.

OCHOBBI TEOpHM JETOHALIMKA CMECEBBIX SHEPrOHACBHIIIEHHBIX MaTepuanoB. OCHOBBI TEOPUU
JIETOHAIIMM Ta3000pa3HbIX, JKUJIKUX W TBEPIABIX SHEPrOHACHIIIEHHBIX CMECEBBIX MAaTEpUANIOB.
CrtpoeHue 1eTOHAIMOHHOTO (PPOHTA, 0COOCHHOCTH PACIPOCTPAHEHHUSI IETOHAIIMY BOJIM3H MPEIEIOB.
JleToHaIIMOHHBIE PEKUMBI C HU3KOM U MOBBIIMIEHHON CKOPOCThIO. BiusHue (pu3NKO-MeXaHNYEeCKUX
(akTOpOB HAa CKOPOCTb M THpEIesbl paclpoCTpaHEHUs JEeTOHAIMHU. TeopeTndyeckuil pacuér
JIETOHAIIMOHHBIX XapaKTepUCTHK cMeceBbIX BB: ckopoctu neroHanuu, naBieHHs! JAETOHALIMU,
paboTocnocoOHOCTH. MeToabl  3KCIEPUMEHTAIBHOTO  ONpEJENIEHUs]  SKCIUTyaTallUOHHBIX U
JIETOHAIL[MOHHBIX XapaKTEPUCTUK CMeceH.

OCHOBBI TEOpPUM MPEAOXPAHUTENBHBIX B3pBIBUATHIX BELIECTB. TEMJOBbIE TUIIOTE3bl O
MEXaHU3M€ BOCIUIAMEHEHMsS] METaHO-BO3AYLIHOM cpelbl B3pbIBOM. Pa3BuTHE TEOpUHM LEMHBIX
peakuuil Uit OOBACHEHUS MeXaHH3Ma BOCIUIAMEHEHUS METAHO-BO3JAYLIHOM Cpellbl B3PbIBOM.
[IpuHLMITEI TOCTPOEHHUS COCTaBa MPEAOXPAHUTEIbHBIX B3PhIBUATHIX BEIIECTB. MeTO/1bl UCIIBITAHUS
Ha ONACHOCTb BOCIIJIAMEHEHHsI METaHa W YroJIbHOM nbLIM. [IpUYMHBI BBITOpaHUs B3pbIBYATHIX
BEIIECTB IIPU BEJCHUM B3PbIBHBIX pabOT B YrOJIbHBIX IIAXTaX, METOJbl OLIEHKU CKIOHHOCTU K
BBITOPAHUIO U MEPBI IPEJOTBPAIICHUS BEITOPAHHUSL.

Pazgen 2. OcHOBBI XMMHY€CKOH TeXHOJIOTMH MPOHU3BOJACTBA CMECeBbIX COCTABOB

XapaKTepuCTHKa OCHOBHBIX KOMIIOHEHTOB cMeceBoro BB u mpuHuunel noxbopa cMeceBbIX
KoMno3unuid. OKHUCIUTENN, CpaBHUTENIbHAs XapakTepUCTHKa. loprouee B3pbIBUATOE U HE
B3pbIBUYaTOE (METAUIBI M OpraHudeckue coequHeHus). CeHcMOUIM3aTOphl AeToHaUUU. VHepTHbIe
N00aBKU U UX pojb B cocTase. [Ipoune 1006aBkM, XapakTepuCTUKa U Ha3HadeHUue. BinusHue cocrasa
B3pbIBYATOM KOMIIO3MLIMM Ha JIETOHALMOHHYIO CIIOCOOHOCTh, CIIOCOOHOCTH K TOPEHHUIO,
CTaOMJIBHOCTh B3PbIBYATHIX XapaKTEPUCTHK.

XapaKTepUCTUKa OCHOBHBIX XUMHKO-TEXHOJOIMUECKUX IIPOLECCOB, MCIONb3yEMbIX B
IIPOM3BOJICTBE CMECEBBIX COCTABOB: CYIIKA, APOOIEHNE, CMELLIEHUE, [PAHYISALMS.

AnnapatypHoe o(QOpMIIEHHE TEXHOJIOTMYECKHX IMPOLIECCOB MPOU3BOJCTBA cMeceBbIX BB.
KoHcTpykuust 1 XxapakTepuCcTHKa aInaparoB, UCHOJb3yEMbIX JJIsl CYLIKH KOMIIOHEHTOB CMECEBOI0O
BB, rpy0oro u ToHKOro M3MmenpyeHHus. CMECUTENN HENpPEPhIBHOIO U NEPUOJANYECKOTO JACHCTBUS.
I'panynsaropsl, popcyHKH, KiIaccu(PUKATOPBHI.

OCHOBHbIE TEXHOJIOTMUECKUE CXEMBI ITPOU3BOICTBA B3PhIBUATBHIX CMECEH.

TexHoyloTHYECKHE TOTOKM IPOU3BOJACTBA MOPOIIKOOOPA3HBIX B3pBIBUATBIX CMecei
NEePUOANYECKOTO U HEIIPEPHIBHOT'O JICHCTBUS.

[Ipon3BOACTBO B3pBHIBUATHIX CMECEW, COAEPIKALIMX IOJUMEpPHbIE U IUIACTU(QUIMPYIOLIUE
KOMIIOHEHTBHI.

IIpoun3BoacTBO rpy0OIMCIIEPCHBIX U IPAHYIUpOBaHHBIX BB.

Paznen 3.CocraB, 0CO0EHHOCTH H3rOTOBJIEHHS M CBOIiCTBA OCHOBHBLIX THIIOB CMECEBBIX
JHEPrOHACHIIEHHBIX MaTepHaa0B. CMecH HA OCHOBE AMMHAYHOI CeJTUTPHI

CMmecu Ha OCHOBE aMMHAYHOW CEUTPBI.

[TopomkooOpa3zubie aMMOHUTBHL. (OcoOeHHOCTH TMpou3BoACTBA. DU3UKO-XMMHUYECKUE U
B3pbIBUATBIC CBOMCTBA. [IpMepbl COBPEMEHHBIX COCTAaBOB. JIMHAMMOHBI.

['panynupoBaHHble U TpyOOJUCIIEPCHBIE B3pbIBYAThIE CMECH. | paMMOHHUTBI M T'PaHYJIUTHI.
CocrtaB M B3pbIBUaThIe CBOMCTBA. MeETO/BI TrOpsiuero U XOJIOJHOTO cMelleHHs. I'paHylinpoBaHHbIE
BB Ha ocHOBE aMMHa4HON CEJIUTPBI, HE COJEPKALIME B3PbIBYUATBIX KOMIIOHEHTOB. B3pbIBUaThie
CBOICTBa, COCTaB U OCOOEHHOCTH U3rOTOBJICHMSL.

I'ekcorencoaepkamue amMMOHUTBL. OCOOEHHOCTH TPOW3BOJCTBA. B3pbiBuaThie CBOMCTBA.
IIpumepsl cocTaBoB.

BoponanonHenHble B3pbiBUaThie BeliecTBa. OCOOEHHOCTH HM3TOTOBJIEHHUS U IPUMEHEHHS.
OMynbCHOHHBIE B3pbIBUaThie BemiecTBa. CocraB. PU3MKO-XUMHUYECKHE OCHOBBI IOJIyYEHHUS.
B3peiBuateie cBoiicTBa. OCOOEHHOCTH TEXHOJIOIMH MOJIyYEHUS.
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CMecu Ha OCHOBE MKUJAKMX HUTPOU(PHUPOB (IMHAMHUTBI M JeTOHUTHI). OcoOeHHOCTH
pou3BOACTBAa. BipbiBuarbie cBolcTBa. IIpumepsl cOCTaBOB, MEPCHEKTHBBI INPUMEHEHUS U
npousBojcTBa. HwuskomponeHTtHele HuTporiuuepuHosie BB. OcobeHHOCTH HPOM3BOACTBA.
DU3UKO-XUMHUYECKUE U B3PbIBUATHIE CBOMCTBA, IPUMEPHI COCTABOB.

Pazpnen 4. CmeceBble B3pbIBUYAThIe BeLIECTBA A/ Pa3jINYHbIX NPOMBINLICHHBIX,
BOCHHBIX H TEXHHYECKHUX LeJIel

BricokosHepreTuueckue JIMThEBbIE U MpeccoBble cocTaBbl. COCTABbI, COJEpKAINe KHUIKUE
KOMIIOHEHTbl — >KMJIKHE€, NacTooOpa3Hble, IUIACTUYHBIEC, 3JIACTUYHBIC B3pBIBUATHIE BEIIECTBA.
Kunkue u TBEpIBIE BCIEHEHHBIE B3pbIBUATHIE BelecTBa. IIpumepbl cmecell 3TOro THMA,
UCIOJIb3YEMBIX 32 pYOEXOM U MPOU3BOJAUMBIX OTEUECTBEHHOW NPOMBIIIIEHHOCTHIO. B3phiBuaThie
CBOIicTBa, 00sacTh NMpUMeHeHus. [lnacTu3oibHas TEXHOJIOTUS MOJIYYEHUsI CMECEBBIX B3pBIBUATBIX
BelEeCTB. TepMOCTOMKHE CMECEBbIE B3pbIBUAThIC BEIIECTBA. BO3MOXKHOCTH YBEIWYEHUS SHEPIUU
B3pbIBa Ooenpunaca 3a CYET MCHOJb30BAHMUS KHCIOpoJa Bo3ayxa. ONHOTAKTHBIE U JBYXTAKTHbIE
00BbEMHO-/IETOHUPYIOLTHE CUCTeMbl  —  (DPU3HKO-XUMHUYECKUE OCHOBBl  IIPUMEHEHHS.
Tepmobaprueckue cocTaBbl.

4. O0beM y4eOH il TMCUMIIINHBI

N O0beM AUCHUILIAHBI
Brn yebnoii pabote! 3E Akaa. 4. | AcTp. 4.

OO611ast TPyI0eMKOCTh IUCHUTUIMHBI 3 108 81
KonTakTHas pa0doTa — ayiuTOPHbIE 3aHITHS: 0.9 32 24
Jlexkuu 0.9 32 24
[Tpaktuueckue 3angtus (I113) - - -
Jlaboparopus - - -
CamocTosiTesqibHasi padoTa 1.1 40 30
KoHTakTHas caMocTosiTeNIbHas padoTa 11 - -
Pedepat ’ 40 30
B TOM 4uciie B (hopMe MPaKTUYECKON MOTOTOBKH 0,56 20 15
IK3aMeH 1 36 27
KonTakTHas paboTa — MPOMEKYTOYHAS aTTECTallHs 1 0,4 0,3
[ToaroToBka K SK3aMeHY. 35,6 26,7
Buja xonTpoJs: IK3aMeH

AHHOTanus padoyeil MPOrpaMmMbl AU CHUILINHBI
«IIpoekTnpoBanue u o6opyaosanue npoussoacTs JHC u u3neanii»
(b1.0.28.07)

1. Hegp DMCHUIVIMHBI — 3aKi04yaeTcd B (POPMUPOBAHUHU Yy CTYACHTOB 3HAaHUW OCHOB U
0COOEHHOCTEN MPOEKTUPOBAHUS NMPEANPHUATHI 1O IPOU3BOACTBY SHEPrOHACHIILIEHHBIX MaTEPUAJIOB
(OM), cneunpuyeckux TpeOOBAHUN, YUUTHIBAEMbIX IIPH CO3JaHUM IPOEKTA.

2. B pe3yabTaTe H3y4eHUs! AUCHHUILIHHBI 00y4aIOIIUIACA H0JIZKEeH:

Obnadamyp ciaenyOIUMMUA KOMIETEHIUAMI U HHIUKATOPAMU UX JOCTHKEHUS:

YK-2 (YK-2.3, V¥K-2.6, YK-2.7, YK-2.10); I1IK-4 (IIK-4.1, TIK-4.2, [1K-4.3, I1K-4.4, TIK-
4.8, [IK-4.11, [1K-4.12); IIK-5 (IIK-5.1, TIK-5.4, T1K-5.7, [1K-5.10).

3namo:

— OCHOBHbIE OCOOEHHOCTH  IPOEKTHPOBAHMSI  HPEANPUATHH 1O  MPOU3BOJCTBY
SHEpPrOHACHILIEHHBIX MAaTEpUAJIOB;

—  OCHOBHBIE 3Tallbl BHEJAPEHUs HAyYHBIX pa3pab0TOK B IPOU3BOJICTBO;

— IPUHLUNBI COCTaBJIEHUS TEXHUUYECKOTO 33/JaHHs Ha IPOEKTHPOBAHUE OIBITHON WiIH
MUWIOTHOW YCTAHOBKH, COCTAB MCXOJHBIX JAHHBIX /Ul IPOEKTUPOBAHUS;
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—  TIPUHIMIBI BEIOOpA CXEMbI IPOU3BO/JICTBA;

—  METOJbl COCTaBJIEHUS TEIJIOBOTO M MaTepUalbHOrO OajlaHca, pacyeTa MacCOOOMEHHBIX
anmnaparToB JUIsl SKCTPAKIMK U MPOIIECCOB CYILKH;

—  OCHOBHBIE CIIOCOOBI OYMCTKHU M 00E3BPEKUBAHMS CTOUHBIX BOJ|, pEreHepalii KUCIOT U
pacTBOpuUTENEN.

Ymemy:

—  HCHOJIb30BaTh IMOJyYEHHbIE 3HAHUSA IS pEUIeHUS KOHKPETHBIX 3aJad  Mpu
MIPOEKTUPOBAHUU MTPOU3BOJICTBA SHEPTOEMKHX MATEPHUAJIOB;

Bnaoemn:

— HaBbIKaMU MO TMOJATOTOBKE HCXOJHBIX JaHHBIX JUIS MPOEKTUPOBAHUS, COCTABJICHHUIO
MaTepHaIbHOIO U TEIUIOBOrO OanaHca, BHIOOPY TEXHOJIOTMYECKOW CXeMbl Mpou3BojaAcTBA OM u
BBITIOJIHEHHIO KYPCOBOTO M JUIIJIOMHOTO IMPOEKTA.

3. Kparkoe cogep:kanue JMCUMILIMHBI:

Beenenne. OcHOBHbIE OCOOEHHOCTH IPOEKTUPOBAHUS MPEANPUATUA MO MPOU3BOJCTBY
SHEpPrOHACBIIIEHHbIX MaTepuaioB. Crneuupuyeckue TpeOOBaHUS, YUYUThIBA€Mble IpPU CO3AAHUU
MpoeKkTa (KaTerOpUYHOCTh 3JIaHUM, HEOOXOAMMOCTh YCTPOMCTBA OOBAJOBOK M HHBIX 3alllUTHBIX
COOPY)I(CHI/II\/JI, OIrpaHUYCHUC KOJIUYCCTBA B3PbIBUATHIX MATCPHUAJIOB HAXOAAIIUXCA B SJIaHI/II/I)

Pazgen 1. [IyTh BHeaApeHNs HAYYHBIX Pa3padoTOK B NPOU3BOACTBO, OCHOBHBIE 3TAIbI

Hayunbiii nouck, pa3paboTka TEXHOJOTMM B J1a0OpaTOPHBIX YCIOBUSX, IaTE€HTHas
npopa0oTKa, M3ydeHHME pbIHKA MOTpeOUTENed NPOAYKIMHU, HCTOYHUKOB M CTOMMOCTH ChIpbS,
00Opy10BaHMs ¥ TOTOBOM IPOAYKIMH.

Onenka 0€30IaCHOCTM  BO3MOJKHBIX IIPOLIECCOB € TOYKM 3pEHHUs [OXapo- U
B3PBIBOOE30MACHOCTH, OXpaHbl Tpyla (TOKCHYHOCTH HCXOJHBIX, MPOMEKYTOYHBIX, MOOOYHBIX
MPOJIYKTOB ¥ TOTOBOM MPOJIYKIIMH), OXpaHa OKPYKAIOIIEH Cpelibl.

HapabGoTka onbITHOW MapTUU €€ HCHbITaHWSA, MOJATOTOBKA OM3HEC-TIaHa M HCXOJHBIX
JaHHBIX JI1 OPOCKTHPOBAHUA NPOHU3BOJCTBA, MATCHTOBAHHC criocoda IMOJIyUCHUA, TCXHOJIOTUHU U
o0opyaoBaHUS.

Pazgen 2. Texnmueckoe 3aJaHHe HA NPOEKTHPOBAHME ONBITHOH WM HNHJIOTHOM
YCTAaHOBKH

TexHoJIOTHYEeCKHE apaMeTphbl MPOEKTUPYEMOTO MIPOU3BOJCTBA, TPEOOBAHUS K MaTepuaam,
Tpe6OBaHI/I$I K HaACKHOCTH, HeO6XO}lI/IMI)Ie CpCACTBa aBTOMATH3allMKM W KOHTPOJIIA IapaMETpPOB.
TpeboBaHHs  TEXHOJOIMYECKOM O€30MaCHOCTH, OXpaHbl IPHUPOJAbI, PEMOHTONPUIOTHOCTh
00opy0BaHUsl, YCIOBUS SKCILITyaTal[|H.

Pazgen 3. CocTtaB MCXOAHBIX IAHHBIX JJISl IPOCKTHPOBAHUS

Xapakrepuctuku  BblnosiHeHHbIX HHWOKP, o0ocHOBaHuMe pekoMeHIyeMoro MeToja
nNponu3BOACTBA B CpaBHCHHMM C HU3BCCTHbBIMU CHOCO6aMI/I, PEeKOMEHAAIMU 110 IIpaBUJIaM
TEXHOJIOTMYECKON  0e30IacHOCTH,  XMMM3M  Ipouecca,  (U3UKO-XMMUYECKHE  OCHOBBI,
NPUHLMIIMAIbHAS TEXHOJIOTWYECKasi cXeMa IPOM3BOJCTBA, pabouue mapaMeTpbl, MaTepHUalbHbIN
OamaHc W pacxoaHble KOd(D(UIMEHTHI, IaHHBIE OIS pacyeTa, KOHCTPYHpPOBAHHS U BbIOOpa
OCHOBHOTO 000pYIOBaHMUs, PEKOMEHJALMU IO AHAIUTUYECKOMY KOHTPOJII B IPOU3BOJCTBE,
MEPOTIPUATHS 110 TEXHUKE 0€30MaCHOCTH U OXPaHE OKPYKAIOIIEH Cpe/Ibl.

Pazgen 4. KypcoBoe u qun/jioMHoe NpOeKTHPOBaHH e
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Temartuka npoekToB. O0beM MpPOEKTa: pacYETHO-NOSICHUTEbHAS 3aIMCKa, TEXHOJIOTHYeCKas
4acTh, rpauueckas 4acTh (CXeMa TEXHOJOTMYecKas MNPUHIUIHUAIbHAS, CXEMa aBTOMAaTU3aLUuU
IIPOM3BOJICTBA, YEPTEXK OJHOTO M3 allaparoB € BXOSIIMMU B HEro COOPOYHBIMM €JUHHLIAMU U
JICTAISIMH).

Bei6op nepuoauueckoi MO0 HENpPEepbIBHOW C€XeM, OOOCHOBAHME C y4ETOM Tpedyemoi
MPOU3BOAUTENBHOCTH.  BbpIOOpP  ONTUMaNbHBIX  TEXHUYECKUX  pEUICHUH,  HCIOJb30BaHHE
MPSIMOTOYHOM M MPOTUBOTOYHOM CXEM, PELUPKYJISALMS OTPAOOTaHHBIX PEAKIIMOHHBIX Cpel, BBIOOD
TUIIA PeaKkTopa (CMELIEHUsI, BBITECHEHU, aua0aTHUYeCKUe PEaKTOPbl, pEaKTOphl C pa3/IeIbHBIMU U
COBMELIECHHBIMH CEMapaTopaMu, anmaparbl sl KaTATUTHYECKUX MIPOLIECCOB, U T.J.).

Pa3nen 5. MeToabl cocTaB/ieHUs] MATEPHAJILHOIO OajlaHca

Jlumutupyromue GpakTopbl — CKOPOCTh XUMUYECKON peakluy Wik OTBOJ (IIOJBOJ) TErJja OT
peaktopa. Pacuer mnosHoro oObema ammaparoB € y4eTOM 3amaca Ha Cilydail BCIEHMBaHMS,
W3MEHEHUH B peLeNnType, BPEMEHHOI'0 3aMeJICHHUs BBIXOJA PEAKIMOHHOM Macchl M3 ammnapara,
HEO0OXOMMOCTH aBapUMHOTO MpPEKpalleHusl Mpolecca myreM pa30aBlieHHUs PEeaKIIMOHHOW MacChl.
Pacuer uucna u obbema emMKoCTel i1 aBapUIIHOIO CJMBa, BPEMEHHU OINOPOXKHEHUs amnmapara B
ciyyae aBapuu. OmnpeseneHue CyrOYHOM M 4acOBOW IMPOM3BOJIUTENBHOCTH Li€Xa C y4ETOM 4YHcia
pabouux aHed B rogy M uucia cMmeH. OmpexeneHus uyucia U o0bEMa OCHOBHBIX allapaToB.
MexaHU4ecKuil U MPOYHOCTHOM PacyeThl peakTopa.

Beibop Tuma mnepeMenMBaroIlIero yCTpOMCTBa Ui €MKOCTHBIX —alllapaTtoB, pacyer
NOTPeOHOM MOIIIHOCTH 3JIEKTPOIBUTATENS, MEXaHUYECKHUI pacueT IepeMelInBaroIIero yCTponucTBa.

Pazgen 6. Meroabl cocTaB/IeHUs TEIVIOBOIO GajlaHca

Hcnonp3oBanne MNpaKTHUECKUX JAHHBIX, pacyeT TEeMJIOThl peaKUUH MO0 HHTAIBIHUIM
oOpa3oBaHMs BELIECTB, Y4eT TEIUIOThl pa30aBlIeHUss CEPHOM M Aa30THOM KHUCIIOT, TeIuloTa
KpucTam3anuid. Bpibop Tuma TemaooOMeHHOro ycrpoiictBa (pyOainku, 3MeeBHKH). Pacuer
HEOOXO0JMMON IMOBEPXHOCTH TEIJIOOOMEHAa HCXOJs U3 TEIJIOBOTO INOTOKA, T'MIAPOAMHAMUYECKHX
yCIIOBUI B 00beMe peakTopa U 3MeeBuke (pyodamike) u kKodhPUIIMEHTOB TEIJIONepeaaun.

Pa3nen 7. 3ammra okpy:karoleii cpeabl

Ounctka U 00€3BpPEKMBAHME CTOYHBIX BOJI, PEreHepanus KUCIOT M PacTBOPUTENCH.
Crnioco0b! ynaneHust ¥ 00e3BpeKUBaHUs COJIEPKALUXCSA B HUX HUTPOCOETUHEHUH.

4. O6beM y4eOHOH TMCIUTIMHBI

Bz yueGHoit paGoTs! O0beM TUCHUNIHHBI
3E Akaj. 4. | Actp. 4.
OO61ast Tpy10€MKOCTb AU CIUTUIMHBI 3 108 81
KontakTHasi padoTa — ayIMTOPHbIE 3aHATHSA: 0.89 32 24
B TOM 4HcJe B (popMe NPaKTHYECKOMH MOATOTOBKH 1.67 6 4.5
Jlexiu 0.56 20 15
[Tpaktuueckue 3ansatus (I13) 0.33 12 9
B TOM 4HcJie B (opMe NPAKTUUIECKON MOArOTOBKH 1.67 6 4.5
CamocrosiTesibHasi padoTa 2.11 76 57
KoHTakTHas camocTosTenbHas padbora 0.4 0.3
" 2.11

KypcoBoii npoekr 75.6 56.7
B TOM 4HcJie B (opMe NPaKTUIECKON MOArOTOBKH 2.0 72 54
IK3aMeH - - -
KonTtakTHas paboTa — IpOMEXyTOUHas aTTECTAIUS - - -

115



[ToroTOBKA K 9K3aMEHY. ‘ - ‘ -
3a4er ¢ oueHkoil
3amuTa KypcoBoOro npoexra

Bujx koHTpOJIA:

AHHoTanus padoyeil MPpoOrpaMMbl JIMCHUIINHBI

«AHdopManHOHHbIE TEXHOJIOTHH B XUMHH JHEProOHACHIIEHHbIX MAaTePHAJIOB»

(b1.0.28.08)

1. Henb AMCHMIVIMHBI — [T0O3HAKOMUTH CTYAEHTOB C COBPEMEHHBIMU MH()OPMALMOHHBIMU
TEeXHOJIOTUSIMH, MPUMEHSIOIMMUCS HA PA3JIUYHBIX CTaJusAX HAy4YHO-UCCIIEAOBATEIbCKOW U
WH)XXEHEPHOM  JEesATeNbHOCTH B O0JACTM CHUHTE3a, CTPOEHMs, TEXHOJOTMH, IPUMEHEHUs
SHEpPIrOHACBIIIEHHBIX MaTEPUAJIOB.

2. B pe3yabTaTe H3y4eHUs] AUCHHUILIHHBI 00y4aIOLIUIACA N0JIZKEeH:

Obnadamyp ciaenyOIMMUA KOMIETEHIUAMI U HHIUKATOPAMU UX JOCTHKECHHUS:

OIIK-3 (OIIK-3.7); IIK-2 (IIK-2.3, TIK-2.4, [IK-2.6, 11K-2.7); IIK-7 (IIK-7.3, IIK-7.10,
[IK-7.11).

3uamo:

— OCHOBHbIE BO3MOXHOCTHM COBPEMEHHBIX HMH()OPMAILMOHHBIX TEXHOJOTMH  JuIs
IIOCTAaHOBKM 3ajay, cOopa, aHanu3a M OOpabOTKM SKCHEPUMEHTAIBHOM M JUTepaTypHOMH
nH(popMaIuy B 00J1aCTH XUMHUH, XUMUYECKOW (PU3UKU U TEXHOJIOTUU SHEPTOEMKUX MaTEpUAIOB;

— o0ysacTM OPUMEHEHUs, BO3MOXKHOCTH, TEOPETHUYECKHUE OCHOBBI, OIPAHUYEHUs
KOMIIBIOTEPHBIX IpOrpaMM Mjisi pacueTra MapaMeTpoB B3pbIBUATOIO IPEBPAIICHUS SHEPrOEMKHX
MaTepuaoB;

Ymemn:

—  OCYIIECTBJATh NOUCK HH(pOpMAIMKU MO (U3UKO-XUMHUUYECKUM, TEPMOXUMHUYECKHUM,
TErI0O(QU3UYECKUM U B3PBIBYATHIM CBOMCTBAM SHEPrOEMKHX COCIMHEHH B JIOKAJbHBIX U on-line
0a3ax JaHHBIX, IOUCKOBBIX CUCTEMAX;

— IPUMEHATh NpOorpaMMHOE oOecreueHue s IOJIydeHHMs] JAaHHBIX C INpUOOpPOB U
000py10BaHMs, SKCIEPUMEHTAIBHBIX YCTAHOBOK, aHAIM3a U 00pa0OTKU JaHHbIX;

— paccuuThiBaTh  (PU3UKO-XMMHUYECKUE,  CHEKTpalbHblE,  B3pbIBUaTBIE  CBOMICTBA
SHEProeMKUX COEIUHEHHUI;

Braoemy:

—  HaBbIKaMU KBaHTOBOMEXAaHMYECKOI'O pacyera CTPYKTYpbl, peaKIMOHHON akTuBHOCTH C,
N, O-HUTpOCOEeIMHEHUH, pacyeTa U aHalM3a KojeOaTeIbHBIX CIIEKTPOB, SHTAJIBIMN O0Opa30BaHMs
SHEPreTUYECKUX MaTepUaIOB C UCIOIb30BAHUEM PA3IUYHBIX METO/IOB.

— HaBbIKaMH aHalM3a CHEKTpOo(OTOMETpUUYECKON U XpomaTorpaduyexoid MHGoOpManuu ¢
HCIOJIb30BAaHUEM CIIELHATU3UPOBAHHOTO POrPAMMHOTO 00€CIIeUeHNUS;

— METOJAaMHU pacueTa OCHOBHBIX IIapaMETPOB IIPOLECCOB TOpeHHs U JAETOHALUU
SHEPrOEeMKHUX COEANHEHUM.

3. Kparkoe cogep:kanue JMCUMILIMHBI:

Beenenne

3agaun Kypca. OcOOEHHOCTH MPUMEHEHUSI KOMIBIOTEPOB U MH(POPMAIIMOHHBIX TEXHOJIOTUN
Ha Da3IMYHBIX CTAIUSAX pEIICHHUs HAYYHBIX W MHXKEHEPHBIX 3aj1ad. [IpuHIMNBI MpUMEHEeHUs
KOMIIBIOTEPOB JJIsl YIIPABJIEHUS HAYYHBIMHU PUOOPAMHU U SKCIIEPUMEHTAIbHBIMU YCTAHOBKaMHU.

Pa3nea 1. [IporpammHubie NPOAYKTHI AJIsl TEOPeTHYECKON U 001Iel XuMuu
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IIporpamMmmbl  KBaHTOBOXMMHUYECKOTO  pacyera CTPYKTYpbl, CBOMCTB, pEaKLIMOHHOU
aktuBHOCTU C, N, O-HUTPOCOEIMHEHUI C MCHOJIb30BAaHUEM PA3JIUYHBIX METOJOB MOJIEKYJISIPHOTO
MozenupoBaHus. OCOOEHHOCTH, BO3MOXXHOCTM M OrPAaHWYEHHs Pa3IMYHBIX METOJIOB pacyera.
Pacuer u aHanu3 koseOaTenbHBIX CHEKTpPoB. Pacuer sHTanbnuum 00pa3oBaHMs SHEPIETUUYECKUX
MaTepUaoB.

Kommiekc mnporpamm ACD Labs. OGpa6orka SIMP (C'), TIMP, WK- crekrpos
HUTpocoeanHeHui. [I[puMeHnenune B KUAKOCTHON U Ta30BOM XpomaTorpadumu.

Pazgen 2. [IporpaMMHBbIe NPOAYKTHI UISI PACYETOB MIPOLECCOB FOPEeHUsl U 1IeTOHALMHI

Komniekc mporpaMm s pacueTa TEPMOAMHAMUYECKHMX PABHOBECHH  CIIOKHBIX
reTepOreHHbIX MHOTOKOMIIOHEHTHBIX CCTEM IIPU MOBBIIMIEHHBIX TEMIIEpATypax U JaBJICHUSX.

IIporpamma pacyera TEpMOJAMHAMUYECKUX PABHOBECHM  CJIOXKHBIX I'€TEPOrC€HHBIX
MHOTOKOMIIOHEHTHBIX CHCTEM IIpM MOBBIIIEHHBIX Temieparypax M jaBieHusx — REAL.
TeopeTnueckue OCHOBBI, AITOPUTM pacuyeTa, BO3MOXHOCTH MPOTrpPaMMbl, 00JaCTH NPUMEHEHUs,
orpaHuyeHus. PacueTsl cocTaBa MPOJAYKTOB FOPEHUS U UX TEPMOJUHAMMUYECKUX NapaMeTpoB UL
MHOTOKOMIIOHEHTHBIX ~CHUCTEM IIpM IIOCTOSHHOM JaBjieHMM uiau oObeme. Pacuersl ¢
annabaTUYecKUM paclIpeHUeM. Y4YeT BIMSHUA KUHETHYeCKUX (akTopoB. Pacuersl TemyoTsl
TOpPEHHUsI, CHJIbI U MOTEHIMajla MOpoXa, YAEIbHOI'0 MMIY/bCa, NapaMeTpOB B Kamepe CropaHus
pPaKeTHOro JBUIaTElNsl, B CEUEHUH U Ha Cpe3e COILa.

[IporpamMmel pacueTa napamMeTpoB JETOHAIUH, YIAapPHbIX aquadar

[Iporpamma pacuera mapamerpoB aeronanuu SD (Shock & Detonation). Teopernueckuii
0a3uc, aJropurM pacuera, BO3MOXKHOCTH IPOIpaMMbl, OOJACTM MPUMEHEHHs, OIpaHUYEHU,
CpaBHEHHE C 3apYOEKHBIMHU aHAIOTaMHU.

Pacuer mapameTrpoB cTanMOHapHOW AETOHALMHU B3pbIBUATBIX cuUcTeM. Pacuer mapamerpos
JeTOHAllMKM, Kak (yHKIMM IUIOTHOCTM M COCTaBa cMecdu. PaBHOBECHbIE U «3aMOPOKEHHBIE»
anuabaThl pacHIMpeHHs IPOAYKTOB JIeTOHALMU. PacueT paBHOBECHBIX M «3aMOPOKEHHBIX» YIapPHbBIX
agurabat (agmabat ['ForoHMO) MPOIYKTOB B3phIBA.

IIporpamma «EXPLOSIVE» nmns pacuera mapaMerpoB JAETOHALMKM C HCHOJIb30BaHHEM
MOJIYySMIIUPUYECKUX METO/IOB.

Pa3nen 3. Cnneunajn3npoBaHHble HayYyHble 0a3bl JaHHBIX B 00JacTu DHM

baza naHHBIX TEpMOJAMHAMHYECKUX, TEPMOXUMUYECKUX, TEPMO(DU3NUECKUX CBOUCTB
BeuiectB — ASTD. Ananu3 oOpaTMMbIX XHMMYECKMX peakUuil (BIMSHHUA Ha HUX IPOTEKaHUE
JIABJICHUS U TEMIIEPATYPHI).

baza paHHBIX MO TEepMOJMHAMHUYECKUM CBOMCTBaM »Heprernyeckux marepuanos ICT-
database. Ee comepxanue, 001acT mpuMeHEHUs, TOUCK He0OX0AUMOW HHPOPMAIHH.

baza paHHBIX 1O CBOWCTBAM M CTAllMOHAPHOMY TI'OPEHUIO 3HEPreTHUECKHUX MaTepHalloB —
FLAME (PXTY um. .M. MenaeneeBa). Coxaepkanue 0a3bl JaHHBIX, MOMCK HEOOXOAMMOA
nH(pOpPMaIK, BO3MOKHOCTH aHAIIN3A.

baza naHHBIX MO YYBCTBUTENBHOCTH SHEPreTHMUECKUX MATEpUAIOB K Pa3IMYHOIO pPOja
MexannueckuMm BoznedctBusiM — HAZARD (PXTY wum. JI.WU. Menneneesa). Ilpunuuns ee
MOCTPOCHUS U COJIepKaHNE, TOMCK HE0O0X0IMMOi HH(OpMAIUHY, IPHMEPHI IPUMEHEHHUS 11 OLIEHKH
0€30I1aCHOCTH XUMHUKO-TEXHOJIOIMUECKUX ITPOLIECCOB.
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[Tpumepsl mpuMeHeHus on-line 06a3 AaHHBIX JUIs TMOWCKAa HHPOPMAIUH IO (PU3HKO-
XUMHYECKUM, TEPMOXHUMUYECKUM, TEPMOIMHAMUYECKUM, B3PHIBYATHIM CBOHCTBAM DHEPreTUYECKUX
matepuanoB (6a3bl nanHbiX NIST, FACT Thermochemical Database, Shock Wave Database u np.).

Pazgen 4. IlporpamMHoe of0ecnmedyeHue VIl  YNPABJCHUS] AHAJUTHYECKHM
o0opynoBaHueM, 00padOTKH M BU3yaJIU3aALMHU JAHHBIX

[Iporpammbel  ans mosydeHuss U OOpaOOTKM  CHEKTPO(OTOMETpUYECKOH U
xpomatorpaduueckoit nHpopmanmu Xcalibur, Soft Spectra, Omnic, MynbTuxpom.

Creunanu3upoBaHHas nporpamma  STATISTICA. BosmoxxHOCTH pOrpamMMBhl,
UCIIOJIb3YeMbIe METOBI, IPUMEPHI TPUMEHEHUs 11 00paOOTKU M aHATN3a TaHHBIX.

Pazgen 5. IlpumeHenme uHGOPMANMOHHBLIX pecypcoB ceru Internet ansi momcka
uHpopmanun B odaactu JHM

ITouckoslie cuctemsl ScienceDirect, Scopius, Reaxys u 1p. DinexTpoHHas HaydHas
oubmmoteka E-Library. IlarenTHple 0a3bl aanHbix (Ha mpumepe Europe’s Network of Patents
Database).

4. O6beM y4eOHOH TMCIUTIIMHBI

. O0beM TUCHUIINHBI
Bun yue6Ho# paboThl

3E Akana. 4. | Actp. 4.
OO61ast Tpy10€MKOCTb AU CIUTUIMHBI 3 108 81
KonrakTHasi padoTa — ayIuTOPHbIE 3aHATHSA: 0.9 32 24
B TOM 4HcJIe B (popMe NPaKTHYECKOMH MOATOTOBKH 0.22 8 6
Jlexuyu 0.45 16 12
[Tpaktuueckue 3anstus (I13) - - -
Jlaboparopubie paboTs! (JIP) 0.45 16 12
B TOM 4HcJie B (opMe NPaKTUIECKON MOArOTOBKH 0.22 8 6
CamocrosiTesibHasi paboTa 2.1 76 57
KoHTakTHas camocTosTenbHas padbora 0.4 0,3

2.1
CaMOCTOsITEIbHOE U3Y4YE€HUE Pa3/Ie]0B TUCIUILIMHbI 75.6 56,7
B TOM 4HcClie B ()opMe NPAKTUYECKON MOArOTOBKH 1 36 27
JK3aMeH - - -
Buj kouTpoas: 3a4er ¢ OEeHKOI

5.2 Incumniaunbl 4acTu, popMupyemMoil ydacTHUKaAMU 00pa30BaTeIbHbIX OTHOLICHU I

AHHOTanus padoyeil NPOrpaMMbl AU CHUTLTHHBI
Texnnueckasi TepMoguHaMuKka u Tenjorexuuka (b1.B.01)

1. Heap aucumminHbl — chopmupoBarh y OOy4yarolIMXCS YPOBEHb IPO(ECCHOHAIBHOM
KOMIIETEHTHOCTH, TIO3BOJISIOMINI OYAYLIMM MH)KEHEpaM-TEXHOJIOraM C YBEPEHHOCTBIO NMPHUMEHSThH
(byHIaMeHTaIbHbIE OCHOBBI TEXHUYECKON TEpMOJMHAMHUKH M TPAMOTHO BBIOMpATh parMOHAIbHbIN
PEKUM SKCILTyaTalM 00OPYIOBAaHUS XMMHUYECKUX MPOU3BOJCTB NPU PEIICHUU ONpeeEHHON
TEXHUYECKOU 3a7a4u.

2. B pe3ysabTare u3y4eHHs1 AU CUHUIIJIMHBI 00y4aIOLIHIICA JOJKEH:

Ob6nagarh cieayromuMi IpodeccuoHaIbHBIMU KOMIIETEHIUSAMUA U UHAMKATOPAMH UX TOCTHOXKCHHUS:
IIK-4 — [1K-4.11, [1K-4.15.
IIK-5 - I1K-5.5, [IK-5.8, TIK-5.9.
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3namy:

— HAyYHYI0  TCOPETUYECKYH)  0a3y  TCIUIOTEXHHKH, OCHOBHBIC  IOCTYJIAThl U
(dyHIaMEHTaIbHBIC 3aKOHBI TPUKJIATHON TEPMOTUTHAMHKH.

Ymemy:

— TPOBOJUTH KAUYECTBEHHBIA YriyOJIEHHBIM aHAIN3 pEXHMa pabOThl TEIJIOTEXHUYECKOTO
o0opyaoBaHUs Ha MpeaMeT Hanbosee 3PPEKTUBHOTO SHEPTONOTPEOICHNUS;

— OIICHUTH BEJIMYMHY YHEPro3aTpaT KOHKPETHOTO MHKEHEPHOTO 000pYyIOBaHUS, UCXOIS U3
TEOPETUYECKON MOJICNH, Ha IPEIMET IOCTOBEPHOCTH U BO3MOXKHOCTH NPAKTUYCCKON peaTu3aIim.

Braoemy:

— KOMIUICKCHOH  METOJMKOH  OIEHKM  CTENEHH  COBEPUICHCTBA  DHEPrO-XUMHUKO-
TEXHOJIOTMYECKOM CUCTEMBI C TOUKH 3PEHUS SJHEPTOTEXHOJIOT UM, SKOJIOTUU U SKOHOMHUKH.

3. KpaTkoe coaep:kanue JUCHUIIHHBI.

Pasnen 1. Bseaenue. OcHOBHBIE moOCTyJaTbl M (yHIaMEHTAJbHbIE 3aKOHBI
PABHOBECHOH TepMOAMHAMMKH. BbIOOp 3TanO0HHBIX NmpoueccoB Npeodpa3oBaHMs HEPrUM U
BellecTBa

TepmoanHamuyeckue napameTpsl, GYHKIUMU U (QYHKIIMOHAJIBI PABHOBECHOW MAaKPOCHCTEMBI.
VYcinoBue  XMMHYECKOTO  paBHOBECHsT MHOIO()a3HOH W MHOTOKOMIIOHEHTHOW — CHCTEMBL.
O0bvenunenHoe Bbipaxenue | u Il Havan kiaccuyeckoil paBHOBECHOM TEPMOJMHAMHMKHU B
muddepeHaTbHOM U UHTErPalbHOM BHJE, OCOOCHHOCTH pealM3allud B 3aMKHYTBIX Ipolieccax
HpeO6p330BaHI/I$I OHCpPruyM M BCUICCTBA. Pacuer u aHamm3 OCHOBHBIX PaBHOBCCHBIX ITPOLECCOB
CXKaTus ra3oB B Komimpeccope. Pacuer MUHUMAaNbHBIX 3aTpaT SHEPIMU B IpOLECCaX pa3lesieHus,
OXJIAXKJAECHUS U OXWWKeHus ra3zoB. [lonuTponHslil mpouecc, Kak 0000IIAOLIUM MpoLece cxKaTHs
(pacimupenust) ra3oB, NapoB U apora3oBbIX cMeceH.

Pazgen 2. AHanuTH4YecKMiH anmapar HepaBHOBECHBIX MPOLECCOB Npeodpa3oBaHus
3Hepruu M BemecrBa. KouyecTBeHHAas OLEGHKA JUCCHMIIATHBHOW (YyHKIUM Kak Mepsbl
HeoOpaTHMOCTH Npouecca, NPOTEKAIIIEro ¢ KOHEYHOH CKOPOCThI0. JKCepreTH4ecKnii MeToj
AHAJIM32 CTENEeHH COBEPIICHCTBA YHEPro-XNMMHMKO-TEXHOJI0TMYECKOi CHCTEeMBbI

Teopust JOKaJIbHONO pPaBHOBECHS ONMUCAHMUA HeoOpaTuMmbix mpoueccoB. Cucrema
middepeHanbHbIX 0alaHCOBBIX YPaBHEHHUH MaccChl, SHEPrUM, HSHTPONMHU M KHUHETUYECKHX
COOTHOIICHUM JIIsL OTKpBITOﬁ MaKpOCHCTCMBEI. AHaIMTUYECKOE W YHCIEHHOE PCUICHUC OTHUX
ypaBHeHI/Iﬁ L ONpeACJICHHUA BCIIMYMHBI JIOKQJBbHOU U I/IHTCPPEUILHOIZ JAUCCUITallU SHCPIUur IIpU
TEYEHUU BA3KUX cpen, TepMoaAu((y3HOHHBIX MPOLECCOB B MHOIOKOMIIOHEHTHBIX CHCTEMax.
DKceprus CTallMOHAPHOTO MOTOKA BEILLECTBA.

Pazgen 3. TepmoanHaMuyecKHii pacuyeT M aHAJINU3 HEPABHOBECHBIX NPOLECCOB CHKATHS
(pacluupeHusi) ra3os, NapoB M MAapo-ra3oBbIX CHCTEM. JKCepreTHYeCKHMii MeToJ OLEeHKH
CTeNEeHH COBEPLICHCTBA Mpolecca: onmpeaejieHue BeInunHbl Ikceprernyeckoro KIIJI pexnma
PadoThl YCTAHOBKHU U NOMCK IyTeil ero NoBbIIICHHUs 32 C4eT BHYTPEHHUX JHEPropecypcoB

Pacuer (pakTuyeckux 3aTpat SHEPruM B Mpolieccax KOMIPEMUPOBAHUS ra30B (1apoB) HA OCHOBE
WMHTErpaJbHBIX OaJaHCOBBIX YpaBHEHUH MaccChl, MOJHOW SHEPTHM, DHTPONUHM, KUHETHUUYECKOU U
HOTCHHH&HBHOﬁ OHCPruMv, OKCCPIruUu. KonuuecTBenHas OOCHKa BCJIMYHMHBI AJUCCHUIIaAlUU B
OXJIAXK/JAAEMON M HEOXJIaXk/JIaeMOM CTYEHH KOMIIPECCOPHOHW YCTAaHOBKU. DHEPrO3IKOHOMHYECKOE
000CHOBaHME  11€J€COO0PA3HOCTH  MHOTOCTYNIEHYaTOIO  pekKuUMa  paboThl  KOMIIpeccopa.
CpaBHMTENBHBIA aHAIM3 CHOCOOOB OXJAXICHMs Ia30B (MapoB) B JAETAaHAEPHBIX YCTAHOBKaxX MU
JPOCCENbHBIX YCTpoiicTBax. Pacuer BennuMHBI H30TEpMHUECKOrO 3(dekra apoccenupoBaHus
Jlxoyna-TomncoHa Ha MpUMeEpe MOJEIIA HEUJCAIBHOIO ra3a.
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Pazgen 4. TepMoamHamMmuyecKue OCHOBBI JHepropecypcocdepe:keHHss B XHMHYECKOM
TeXHOJIOTHH. JHeprocHeperampume CUCTeMbl B XHMHYECKHX NPOM3BOJACTBAX INpeBpallleHUs
JHEPruu U BellecTBa. AHanu3 CONPSKEHHO CHCTEMBlI, YTUJIN3NPYOei
HHM3KONOTEHIHAJIbHbIE TEIUIOBbIE PeCypChl, HA MpUMepe XOJ0AWJIbHBIX MAIIUH H TeIJIOBbIX
HACOCOB

Metoapl OLIEHKM 3HEPropecypcoB Ha OCHOBE NOHATUSA 3Kcepruu. CHHTE3 TEXHOJOruil U
SHEpPreTUYECKUX CUCTEM KaK OCHOBHOM NPHUHLHUI 3HeprocOepexeHus (Ha ImpuMepe Mpou3BOJCTBA
aMMHaKa U ciaboi a30THOW KUCIOTHI). OCHOBHBIE IPOMBIIIIEHHBIE CXEMbI MOJIyYE€HHUS X0JI0/a U
TpaHchopmanuu Temia. CpaBHUTENbHBIM TEXHUKO-3KOHOMUYECKUI aHaIn3 MapOKOMIIPECCUOHHBIX
(ITKXM) 1 TemI0uCnoab3yIOUIUX XOJIOUIbHBIX MAIKH.

4. O0beM y4eOHO T CUMIUINHBI.

O0beM TUCHHUIITINHBI
Bun yueGHOM paboThI
3E Al;aﬂ' AcTp. 4.
OO61ast Tpy10€MKOCTh AU CIIUTUIMHBI 3 108 81
KonTakTHas padora — ayInTopHbIE 1,33 48 36
3aHATHS:
Jlexuuu 0,89 32 24
[Ipaktuueckue 3ansatus (I13) 0,44 16 12
CamocTosiTeibHasi pa6oTa 1,66 59,6 44,7
KonrakTHas camocrositenpHas paboTa 0,4 0,3
CamMocTosITeIbHOE N3YYEHUE Pa3JIeIoB 1,66 59.6 44,7
JUCHMILTHHEI
Bua nToroBoro KOHTpPOJIsi: 3aueT ¢ oEeHKOM

AHHOTanus padoyeil NPOrpaMmMbl AU CHUILINHBI
«IIpoexkTHpoBaHMe AeTaJlell MAIUMH M ANINIAPATOB B TEXHOJOTMH OPraHUYeCKNX COeIMHeHN I
azora» (b1.B.02)
(aHHOTaLMS MOKa HE TIpeacTaBiieHa, kad. UIITO)
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AHHoOTanus pado4eil MPOrpaMMsl M CIHHILTHHBI
«[IpoekTHpOBaHME MPOLECCOB M ANMNAPATOB XUMHYECKOH TEXHOJIOT I
(b1.B.03)

1. Heap AMCHUIUIMHBI - CYIIECTBEHHO PaCcIIUPHUTh, CUCTEMATU3UPOBATh U HCIOJIB30BATh Ha
IMPAKTHUKE 3HAHUM OCHOB TUApaBJINYCCKUX, TCIIJIOBBIX U MaccoOoOMEHHBIX IIponIeccoB XUMHUYECKOI
TEXHOJIOT'UH, TIO3BOJJIAOIINX BBIITYCKHHUKaM OCYIICCTBIIATH HAay4YHO- HCCICA0BATCIILCKYIO,
MPOHU3BOACTBCHHO-TCXHOJOT'MYCCKYIO U OKCIICPTHYIO ACATCIBbHOCTD.

2. B pe3yabTaTe U3yYeHHUs JHCUHUIIMHBI 00y4aIOIIUIics J0/IKEH:

O6nagaTe CIEAYIOIIMMH  YHUBEPCAIHHBIMM  KOMIETCHLUMSIMH M  HHIUKATOpaMH HUX
JOCTUKCHUSA:

YK-2 - YK-2.3; VK-2.7; YK-2.10.

O6namate ciaeayromuMu  NpodeCcCHOHATBHBIMU  KOMIIETCHIIMSAMU M HUHIUKATOpaMH HX

JOCTUKCHUA:
IIK-4 - [IK-4.5; [1K-4.12.
IK-5 - [1IK-5.3; TIK-5.6; I1K-5.9.

3name.::

— METO/IbI pacyeTa TeIUIo- U MacCOOOMEHHBIX anmapaToB;

— OCHOBHBIC [TPUHIHUIIBI OpraHU3allur IIPOLECCOB XUMHYECKOH TCXHOJIOTHH,

— THUIIOBBIC ITPOLECCHI XUMHYECKOH TEXHOJIOT'MH, COOTBCTCTBYIOIIMEC allliaparbl U METO/bI
UX pacyeTa;

— METO/Ibl COCTABJICHUS TEXHOJOTHYECKUX CXEM C HAHECEHUEM BCEX allaparoB.

Ymems:

— COCTaBJISITb MAaTCPpHUAIIbHBIC U TCIIJIOBLIC OayaHChl JJIs1 CUCTEM I'a3-KUJAKOCTb,

— paccuUMTHIBATH MAapaMeTphl TEIJIO- U MaCCOOOMEHHOTO 000PYJOBAHUS U HACOCOB;

— noadupath CTaH/JapTHOE 00opynoBaHue, HCIIOJIb3yeMOe B XUMHUYECKOM
MPOMBIINIJICHHOCTHU.

Braoems

- MeTOI[OHOFHeﬁ pacu€Tta OCHOBHLBIX IMMApaMCTPOB THUAPOMEXAHUYCCKHUX, TCIUIOBBIX H
MacCOOOMEHHBIX IPOIIECCOB;

— OCHOBaMHU MPaBUIBHOTO NOJA00pPA TEIIO U MACCOOOMEHHOr0 000PY10BAHUS;

— METOJIaMH COCTaBJICHUSI TEXHOJIOTUYECKMX CXeM U Trpauueckoro u300pakeHus
OCHOBHOT'O 000PYyJI0BaHUSI.

3. Kparkoe cogep:kanue Q1M CUMILINHBI.
BBenenue. Pu3nKo-XxMMUYECKHE OCHOBBI 1 OCOOCHHOCTH YCIOBUH MPOBEEHUS Ipoliecca

pa3zieneHus )KUJKUX TOMOT€HHBIX cMecel pekThukanueil. Onucanue NpUHIUIHAIBHON CXEMBI
PEKTHU(PUKAMOHHON YCTaHOBKU HENPEPBIBHOTO JieHCcTBUs. CpaBHEHUE U 00JaCTH IPUMEHEHUS
HAaCaJJOYHBIX U TAPCJIbYaTbIX KOJIOHH. HOCTpOCHI/Ie paBHOBeCHOﬁ JIMHUU Ha OCHOBC MOJIYYCHHBIX
WHIMBUYJIbHBIX 3aIaHU.

Paspnen 1. Pacuér pekTnuKaMOHHON KOJIOHHBI.

1.1. PacyéT Haca104HOi PeKTH(PUKANMOHHON KOJOHHbI HENPEPbLIBHOIO A CTBUA (1)1
TpexX pa3MepoB HACAIKH).

MarepuanbHbiii 0anaHc KOJOHHBI. Pacy€éT MuHMManbHOTO W pabouero (¢uerMoBOro Yucia.
IToctpoenue pabounx muHUNA. Pacuér ckopoctu napoB U [uameTpa KoJoHHBI. OrpeieneHne BbICOThI
HacaJkd N0 MOAM(ULIMPOBAHHOMY YypaBHEHHIO Maccoonepeaauyu. OmnpenesneHue oO0IIero uucia u
BBICOTBI €AMHHUIL IIepeHoca. Pacuér rujpaBInueckoro COpoTUBIEHUS HACAIKHU.

1.2. PacuéT Tapeab4yaroii peKTH(PUKAMOHHOMH KOJOHHBI HENPEPbIBHOIO e CTBHS.
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[IpenBaputenbHbIi BEIOOP Tapenok. MarepuanbHblil 6amaHc KOJOHHBL. Pacuér MUHMMAaIbHOTO
u pabouero QuermoBoro uyucina. Pacuer ckopocTu mapoB M Jauamerpa KosloHHBIL. [locTpoenue
pabouux nuHui. OnpeneneHre BbICOTHI CBETJIOTO CJIOSl KUIAKOCTH Ha TapesKe M MapocoAepKaHus
6apOoTaxkHoro cios. Pacuér koaduunenToB Maccoonepeaaun, o0IIEero Yuciaa eIuHULl epeHoca,
spdpextuBHOCTH 1O Mbdpdpu. Pacuér BwicoThl KOdOHHBI Ha ocHoBe KIIJI mo Mospdpu c
MIOCTPOECHUEM KUHETUUYECKOM JTMHMU. PacuéT ruipaBanMuecKoro COnpoTUBIIEHUS KOJIOHHBI.

1.3. CpaBHeHHe JaHHBIX pacyeTa HACAJO0YHOH 1 Tapeb4aToil KoJoHH. ConocTasiieHue
JAHHBIX, NOJY4YEeHHBIX 10 IPOrpaMMaM KOMIIBIOTEPHBIX M PYYHBIX pacuéToB. Bbioop
KOJIOHHBI.

Pa3gen 2. Pacuér u BbIOOp Tenj1000MEHHUKOB.

Pacuér u BbI0OOp TEMI00OMEHHUKOB 10 OOLIEH cXeMe: -pacyeT TeII0BOM Harpy3Ku; -
olpezieJIeHHe TEIUIOBOTO PEKKUMA U CpelIHEeH IBUKYIIEH CUJIbL; - PUOIM)KEHHAs! OLIEHKa
KO3 PHUIMEHTOB TEMI00TAaYH, KO3 PUIMEHTa TeIonepeiadn, oBepXHocTH Fop; - BbIOOp THNA 1
HOPMAJIM30BAHHOTO BapUaHTa KOHCTPYKIMH; -ONpe/IeJIeHUE TapaMeTPOB KOHCTPYKIIMU (HapuMep,
JUIA KOKYXOTPYOHOTO TerI00OMEHHHUKA: YKciia TpyO U 4yKcliia X0JI0B, AMaMeTpa Tpyo, 1uameTrpa
KO’yXa, IOBEPXHOCTH TEII00OMEHHUKA Fropw 1 Ap.); - COMOCTABIEHUE OPUEHTUPOBOUHON Fop 1
Fropu; - cONIOCTaBIIEHNE JAHHBIX, MOJIYYE€HHBIX IO IPOrpaMMaM KOMITBIOTEPHBIX U PYYHBIX
pacueToB; -I'MJIPABJIMYECKUI pacueT; - BbIOOp ONTUMAIBHOIO BapUaHTa TEIII000MEHHHKA.

2.1. Pacyér koxyxoTpyOuaToro ucnapurens.

2.2. Pacuér koHzeHcaTopa (KOXKyX0TpyOUyaToro Wiy MjIacTUHYATOTO).

2.3. Pacuér nonorpesarteis (KOXKyXoTpyO4aTOro Wi MIaCTHHYATOTO).

2.4. Pacuér XOJOOWJIBHMKOB JUCTWIIIATA M KyOOBOTO OCTarka (KOXYXOTpyOdaTbIX WIH
MJIACTUHYATHIX).

Pa3nea 3. M'uapogunamuyeckue pacyéTsl.

3.1 Pacuér ruzmpaBindeckoro cOnpoTUBIIEHUS TPYOOIIPOBOIOB

3.2. PacuéT onTUMaNbHBIX 1MaMeTPOB TPyOOIpOBOJIOB

3.3. Pacuér u moabop HacocoB

Pasnen 4. 'paduueckoe opopmienne.

Texnonornueckas cxema. PekrudukanionHas KOJJOHHA ONPEIEIEHHOIO THUIIA C
n300pakeHUEM JeTajaeid KOHTAKTHBIX 3JIEMEHTOB, PACCUMTAHHBIX B pa3zene 1.

4. O0beM y4eOHO TUCHHUIJINHBI.

O0beM TUCHUNTIMHBI
Buj yueOHoii padoTsl
3E Akan. | Acrp.
4. 4.

O0masi TPy10eMKOCTb AUCIHUTIIHHbI 2 72 54
KontakTHasi padoTa — ayIuTOPHbIE 3aHATHSA: 0,44 16 12
[Tpaktuueckue 3ansatus (I13) 0,44 16 12
CamocrosiTeibHasi padoTa 1,56 56 42
KonrtakTHas camocrositenapHas padbora 0,4 0,3

1,56
CaMOCTOSITEIbHOE U3YUYEHHE PA3/ICNIOB IMCUUTLIMHBI 55,6 41,7
Bua uTOroBOro KOHTpOJIS: KypcoBoii npoekTt
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AHHOTanus padoyeil NPOrpaMmMbl AU CHUILINHBI
«Teopus, ceoiictBa 1 npumenenne JHC u u3nenniinn
(b1.B.04)
1. Heab AMCOMIVIMHBI — HW3YYCHHE TEOPHUM TIpollecca Mepefadyd HHEPruu B3phiBa B

OKPYKAIOIIYI0 Cpefly, a TakkKe MPAaKTUYECKHX aCIEeKTOB IPUMEHEHHUs B3pbIBa, Ha 0a3e 3JI€eMEHTOB
¢u3uKu TBEPAOTO TeJa, ra30IMHAMUKHN U TEOPUU MOJO0MSL.

2. B pe3yabTaTe H3y4eHUs! AUCHHUILIMHBI 00y4aIOLIUIACSH H0JIZKEeH:

Obnadamyp ciaenyOIMMU KOMIETEHIUAMI U HHIUKATOPAMU UX JOCTH)KEHHUS:

IK-7 (IIK-7.4, TIK-7.5, T11K-7.7, I1K-7.10, I1K-7.11); [ICK-1.2 (IICK-1.2.3, I[ICK-1.2.8).

3namo:

— (usmueckue OCHOBBI B3pblBa B CpelaXx C pa3IMUYHBIMU (PU3UKO-MEXaHUYECKUMU
XapaKTepUCTUKAMU;

—  METOJbI OLIEHKU 3(PPEKTUBHOCTU SHEPTOEMKUX MAaTEPUAIOB 110 UX (PU3UKO-XUMUYECKUM
CBOIcTBaM M BbIOOpa ONTHUMAJILHON 00JIaCTH UCHOIb30BAHMS Ul HUX;

—  METOJbI HCII0JIb30BAHUS SHEPrOEMKUX MATEPUAJIOB B BOEHHOM [IeJie, IPOMBIIIIIEHHOCTH,
HayKe;

—  XapaKTEepPUCTUKHU OCHOBHBIX YCTPONCTB U U3/EIHI, UCIOIb3YIOIIUX SHEPIUIO B3PhIBA;

— TpeOOBaHUS K SHEProEMKUM MaTepualaM, BHITEKAIOIINE U3 YCIOBUM X IPUMEHEHHUS;

Ymemn:

— IPOTHO3UPOBATh B3pPbIBUATHIE CBOMCTBA SHEPrOHACKHIIIEHHBIX MAaTEPUAIOB HA OCHOBE UX
(U3UKO-XUMHUYECKUX XapAKTEPUCTHK;

— pemarb InpsiMble U OOpaTHBIE 3aJauyd B3pbIBA SHEPrOHACBHIIEHHBIX MaTepUaloB B
pa3IMYHBIX Cpeaax;

Bnaoemns:

— HaBbIKAMH M METOJMKaMHU pacyera s pa3jMuHbIX YCIOBUH MPAKTUYECKOTO
IIPUMEHEHUS SHEPrOHACHIIIEHHbBIX MaTepUalloB;

—  HaBbIKaMU U3y4YeHHS U 00001IeHns nHPOpMAIMU B 00JaCTH pa3pabOTKH, UCCIIEIOBAHUS
Y IPUMEHEHHSI SHEPIrOHACHIIIEHHBIX MaTEPHUAJIOB.

3. Kparkoe cogep:kanue JMCUMIIMHBI:

Beenenne

KpaTtkas xapakrtepuctuka oOmactu ucnoiab3oBaHuss BB, 3agaum, pemaemble c
HCIIOJIb30BAHUEM OJHEPrUU B3pbIBA, MAacCOBBIE B3PbIBBI B  IIPOMBIIIJICHHOCTH, IPUOPUTET
OTEYECTBEHHBIX YYEHbIX B OO0JACTH COBEPILIEHCTBOBAHMSI TEXHUKH U TEXHOJOIMH BEICHMS
B3pbIBHBIX paboT. Poct mnpousBoactBa BB B pa3BuThIX CTpaHax, NEPCIEKTUBBI pPa3BUTUSA
npumeHeHuss BB B IpOMBIIIEHHOCTH.

Pazgen 1. DinemenThl puU3NKH B3pbIBa

OneMeHThbl (pU3MKU B3pbIBa. SIBIeHHE B3pbIBAa. YpPaBHEHUs COCTOSHUS IPOJYKTOB B3phIBa.
MeToapl  OKCIEPUMEHTAIBHOIO  OIPENEICHUS YpPaBHEHUs COCTOSIHMSL IMPOAYKTOB  B3pbIBA.
B3aumopeilictBue NPOLYKTOB B3pblBa C pPA3IMYHBIMU cpenamMu. Pacuer 30HBI paclimpeHHs
IIPOJYKTOB B3pbIBa B BO3JyXe, BOJE U OoJiee IIIOTHBIX cpeAax. I'mapoanHamudeckas Teopusi BOJIH
CKaTUsg W BOJIH pa3rpy3kd. YaapHas BoJiHA. IloHsTHE O LIEHTPUPOBAHHOW BOJIHE PA3TPY3KHU.
Bbruncienne HayaapHBIX TapaMeTPOB YAAPHBIX BOJIH IIPU B3PbIBE B Cpelax ¢ Pa3IMUHbIMU (PU3HUKO-
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MEXaHUYECKMMU XapaKTepUCTUKaMM (BaKyyM, BO3[yX, BOJa, TOpHAasl MOpoJa, METall, abCOIOTHO
Hegepopmupyemoe Teno). [lonarue o0 yaapHoi aanadaTe BENIECTBA, 3alIMCh YAapHOU aanabdaThl B
0000111eHHON (QopMe. DKCIEepUMEHTAIbHBIE METO/IbI M3yYEHUsI CKMMAEMOCTU KOHICHCHUPOBAHHBIX
BEIIECTB B OOJIACTM BBICOKMX M CBEPXBBICOKHMX JaBiieHUH. TeopeTnueckoe U IMpaKkTHYECKOoe
3HAYEHHUE ITUX PE3YJILTATOB.

Pazgen 2. Pabora B3pbiBa

bananc sHeprum npu B3peiBe. [loHsiTHE O Opu3aHTHOM U (yracHOM JEHCTBUM B3pbIBA.
DKclepUMEHTalbHbIE METO/Ibl OLIEHKU paboThl B3pbIBa. VIMITyIbC KOHTAKTHOTO B3pBIBA U €0 CBA3b
C pa3pyllalIuUM JAeicTBHeM B3pbiBa. [loHATHE 00 aKTUBHOW YacTW 3apsga U METOIbl ee
BBIYMCIICHH. MerarenbHoe AEUCTBUE B3pbIBA. fIBIIEHHE OTKOJIA M €r0 poJib B Pa3pylIarOLEM
nerictBun B3pbiBa. KymynstuHoe neiictBue B3pbiBa. ['uapoauHaMuueckas Teopust GOpMUPOBAHUS
KyMYJSITUBHOM CTpyn M ee OpoHenpoOHMBHOro neiicteus. BimsHue ¢Gopmbl KyMyJIsTUBHOMN
MIOBEPXHOCTH U MapaMeTpoB JeToHanuu BB Ha OpoHenpoOuBHOE feiicTBYE KyMYISITUBHOTO 3apsija.

3aKOHOMEPHOCTH (OPMHUPOBAHUS U PACIPOCTPAHEHUS YIAPHBIX BOJH B Ae(POPMHUPYEMBIX
cpenax. DKCHEpUMEHTAJIbHbIE METO/Abl ONpEAENCHHs MapaMeTpoB YAApPHBIX BOJH IPU B3PHIBE B
pa3Iu4HbIX cpefax. BbeIBOJ OCHOBHBIX COOTHOIICHWH, ONPEENSIOIIMX YyIENbHbIA pacxon BB,
pacueT 30H pa3pylleHus U Oe30MACHBIX PACCTOSIHUH IPHU B3pbIBE C MCIIOJIb30BAHUEM 3IIEMEHTOB
Teopuu noao0us. B3pbIBbI B I'pyHTE, B BOJIE, B BO3/yXe€.

Paznen 3. [IlpumMeHeHume  B3pPBIBYATHIX BeleCTB B  TOPHOA0OBLIBAaONIE
NPOMBILLICHHOCTH

Bnusine (Qu3nMko-MeXaHMYECKUX CBOMCTB TOPHBIX IOpOJ Ha YyAenbHBIH pacxon BB.
Cuctembl TOpPHBIX BBIPAOOTOK HAa OTKPBITOM MOBEPXHOCTH W MOJ 3emiell. MeTtonasl BeaeHMs
B3pPbIBHBIX Pa0OT B FOpHON MPOMBIIIIEHHOCTH. MeToA HakIaJHbIX 3aps/J0B, LIITYPOBBIX 3apsJO0B,
KopoTko3amennenHoe B3pbiBaHHe. OCOOEHHOCTH B3pBIBHBIX pabOT B IIAXTax OMACHBIX IO ra3y u
nelii. Beiropanue n Mepsl 00pbObl ¢ HUM. MeToa CKBaXHHHBIX 3apsA0oB. MeToa KOTJIOBBIX U
KaMepHBbIX 3apsiioB. B3pbiBel Ha cOpoc u BbiOpoc. CoBpeMeHHbIe TpeOoBaHMs FOPHO00bIBAIOIEH
IIPOMBIIUIEHHOCTH K COBEPILEHCTBOBAHMIO COCTAaBa B3pbIBUATHIX BEILECTB, M3rotosieHue BB Ha
MECTe IPUMEHEHHUSI.

Paznen 4. llpumeHeHne B3pBIBYATHIX BelleCTB B METAJLIYPIMH, BOCHHBIX H HAYYHBIX
neasax

B3pbiBHBIE paboThl B He(Te100bIBAIOLIEH MPOMBIIIIEHHOCTH. TOpIEIUpPOBAHUE CKBAXHH,
nepdopauus ckBaxxuH. B3peiBHOe OypeHue ckBaxkuH. JlukBujamnus aBapuil. B3pbiBHbIE pabOTHI B
crpoutenscTBe. llocanka Hacelneil, KOpyeBKa IHEH, Balka Jjieca. PaspylleHue CTapelX IOCTPOEK,
co3naHue BojgoeMoB. Mcnonb3oBanue BB g o0paboTku Metamna  B3pbIBOM. B3peiBHas
LITAMIIOBKA, CBAapKa, Pe3Ka, B3pbIBHOE ymnpouyHeHue. TexHosorud u BB, npumMeHsemsie g 3TUX
BUJ0B paboT. Mcnonb3oBanue BB ni1s cHapsbkeHus: 60enpunacoB, OCHOBHBIE BUABI 3apsiI0B U THIIbI
npumensieMblx BB. IIpuMeHeHHe 53HEProeMKUX COEIUHEHUM [UId TOHKOIO HEOPraHU4eCKOro
cuHTe3a. TexXHOJOrus NETOHAIMOHHOTO CHHTE3a CBEPXTBEPAbIX MaTepualioB (HUTpuAa Oopa u
yIABTPAJAUCIIEPCHOTO ajMa3a), CO3/1aHUe CBEPXBBICOKUX JAABJICHUM JUIsl HAYYHBIX IIEJICH.
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4. O0beM y4eOH il TMCUMILINHBI

O0beM JUCHHUILIAHBI
3E Axaz. 4. | Actp. u.

Bun yueOHo# paboThl

OO611ast TPyI0eMKOCTh AUCHUTUIMHBI 4 144 108
KonTakTHasi paboTa — ayiMTOPHbIE 3AHATHSA: 1.33 48 36
Jlekun 0.88 32 24
[Tpaktuueckue 3anarus (I113) 0.45 16 12
B TOM 4HcJie B pOpMe NPAKTHUECKOHN MOATOTOBKU 0,22 8 6
CamocTosiTesIbHas1 padoTa 1.67 60 45
KoHTakTHas caMoCTOsITeNIbHAsI paboTa 1.67 - -
CaMOCTOSTEIbHOE M3YUCHHE PA3JCIOB AUCITUILIMHBI ’ 60 45
IK3aMeH 1 36 27
KonTakTHas paboTa — MpOMEKYTOYHAS aTTECTallHs 1 0,4 0,3
[ToaroToBka K SK3aMeHY. 35,6 26,7
Buja KoHTpOJIS: IK3aMEH

AHHoTanus pado4eii nporpamMmsl JucuIInHEbI «cxoansie npoaykthl A IHC»
(b1.B.05)

1. Henp AMCHMIVIMHBI — O3HAKOMJIEHHE OOY4YaOLIUXCA C XUMHUYECKOH TEXHOJIOrHeH
IIPOM3BOJICTBA HCXOJHBIX COEIMHEHHHM HCIOJIb3YEeMbIX IPU MOJYYEHUH SHEPrOHACHIIIEHHBIX
matepuanoB (OM). C OCHOBHBIMHM HpHUHIMIAMU BbIOOpa ChIpbEBOM 0a3bl, €€ BIUSHUEM Ha
SKOHOMUYECKYIO () (HEKTUBHOCTD, TEXHOJOTMYECKYIO U IKOJOIMUECKYIO O€30I1aCHOCTb.

2. B pe3yabTaTe H3y4eHUs! AUCHHUILIHHBI 00y4aIOIINIACSH T0JIZKEeH:

Obnadamyp ciaenyOIUMUA KOMIETEHIUAMI U HHIUKATOPAMU UX JJOCTHKEHUS:

IICK-1.1 (IICK-1.1.1); TICK-1.3 (ITCK-1.3.5, IICK-1.3.11, I[1CK-1.3.12, [ICK-1.3.13).

3unamo:

—  OCHOBHbIE IPUHIMIIBI BBIOOPA ChIPbEBOI 0a3bl Mpon3BoACTBa OM;

— TEOPEeTHYECKHE OCHOBBI IPOIECCOB  MOJYYEHUS HMCXOAHBIX MPOIYKTOB  JUIs
npousBojacTBa OM;

Ymemn:

— IPOTHO3UPOBATh NEPCHEKTHUBHbIE MYTH PAa3BUTHS TEXHOJOTMU IPOLECCOB MOITYYEHUs
HCXOJHBIX IPOIYKTOB AJIsl IPOU3BOACTBA DM;

Bnaoemns:

— COBpPEMEHHOH MH(opMaluuell MO MEeToJaM IPOU3BOJCTBA HCXOAHBIX IMPOJIYKTOB JUIs
npousBojictea OM B Poccuu u 3a pybexom;

—  HaBbIKaMU M3y4eHHUs U 000011eHUsI UHPOpMAaLMU B 00JIACTH XUMUYECKON TEXHOJIOTHH.

3. Kparkoe cogep:kanue JMCUMILINHBI:

BBenenune. OOmue moaxoabl K BBIOOPY CBIpbs Aisl mpou3BojacTBa OM. DakTopsl,
onpejessIolue  11eJeco00pasHOCTh  CO3JaHMs HOBBIX M MOJIEPHU3ALMU  CYLIECTBYIOLIUX
NPOU3BOJCTB. BBIOOp M CHHTE3 HOBBIX COEIMHEHUH, U3yuyeHHE UX (U3NYECKHX, XMMHUYECKUX U
CHelMaJbHBIX CBOMCTB, ompejeneHue o0nacTd ucnoib3oBaHus. I[lapamerpsl, ompenensrounue
3pPEeKTUBHOCTh TEXHOJIOI'MH: HATMYUE HIUPOKOM ChIpbeBOM 0a3bl, SKOHOMHUYECKAs H3PPEKTUBHOCTD,
TEXHOJIOTMUYECKasi ¥ 3KOJIOrMuecKasi 6e30MacHOCTb.
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Pazgen 1. [lonydyeHue apoMaTHYECKUX COEAMHEHUN U3 HE(PTU M KaMEHHOTo yris. Biusuaue
TEXHOJIOTUM Ha KauyeCTBO TNOJydyaeMbIX yrieBojoponoB. IlepBuuyHas u BTOpuUYHas mnepepadboTka
HeTH, Tpolecchl  KPEKWHIa, NHPOJM3a, pUPOPMHHIA,  KATAIUTHYECKHE  CHCTEMBI.
TepMOZ[I/IHaMI/ILICCKI/Ie 1 KMHETHUYCCKHUEC (I)aKTOpI)I 1 UX BJIMAHUC Ha COCTAB IPOJYKTOB. BI)II[CJICHI/IC
apOMAaTHUYECKUX YIIIEBOJIOPOAOB, OUNCTKA OT CEPHUCTHIX M a30THCTBIX COCMHEHUI COCIMHEHHI.

Paznen 2. Vcnonp3oBaHne 3aMeIIeHHBIX apOMAaTHUECKUX YIJIEBOJOPOIOB B IPOU3BOICTBE
OHCProHaChbIICHHBIX MaTCPHUAJIOB.

[Tonyuenue  ¢enomna, pesopuuHa, (QaypormronuHa, OeH3WIaMHHA,  XJOpOEH30JIa.
[lanmonuHupyoomue u cyab(QUpyIONe areHThl.

Pa3nea 3. Colpbe A1 nostydeHust HUITPOI(PHUPOB.

HereI[eJII)HI)IC yrjaeBoaopoabl, SMOKCUAbI, MNOJUCIUPTBI: MCTOAbI CHHTC3d, TCXHOJIOI'UA,
TpeOOBaHUS K Ka4eCTBY.

Pa3nea 4. ColpreBas 0aza npou3BOACTBa HUITPAMUHOB.

YKCycHasi KUCIIOTa, YKCYCHBIA aHTUIPUM, ajJbIerujibl, YPOTPOIHH, TJIHOKCalb. MeTobl
MOJIYYEHHMsI, TEXHOJIOT Hsl, TPEOOBaHUS K KaUeCTBY UCXOIHBIX IPOIYKTOB.

Paznen S. CoipbeBast 0a3za noJydeHHs HOBBIX M NIEPCIEKTUBHBIX DM.

Tpua3o0H, NPOU3BOIHBIE T'eKCAa3an30BIOPIIUTAHA, 2-METUIIITUPUMUANHINOH.

4. O6beM y4eOHOH TMCIUTIMHBI

O0beM TUCHUNIMHBI
Bun yue6Ho# paboThI Akan. | Actp.
3E
4. 4.

OO61ast Tpy10€MKOCTb AU CIUIUIMHbI 2 72 54
KonrakTHas paboTa — ayIuTOpHbIE 3aHATHSA: 0.9 32 24
Jlexuuu 0.45 16 12
[Tpaktuueckue 3anstus (I13) 0.45 16 12
B TOM 4HcJie B (opMe NPaKTUUYECKON MOArOTOBKH 1,1 4 3
CamocrosiTesqibHasi paboTa 1,1 40 30
KonrakTHas camocrositenpHas padboTa R 0,2 0,15
CaMOCTOsITEIbHOE U3Y4YEHUE PA3/Ie]0B JUCIUILIMHbI ’ 39,8 29,85
Bujabl KOHTpOJIA:
3auer + +
IK3aMeH - -
KonTtakTHas paboTa — IpOMEXyTOUHas aTTECTAIUS -
[ToaroToBka K 3K3aMeHY. ) -
Bua xkoutpoas: 3auer
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AHHoOTanus padoyeil MPOrpaMMsbl M CHHUILTHHBI
«OcHoBbI TexHoaornii IHM u uzneanii» (61.B.06)

Hucuuninnna «OcHoBbl TexHonorud OHM u uspenuii» coctout u3 AByx vacreil. Ilepas
YacTh YMTAETCS B IATOM CEMECTpPe U SIBIAETCS MEepBON MNPOPMIMPYIOMIEH IUCHUILUIMHON 110
cneunanu3anuu. Ee HazHaueHue — 03HAKOMMTH OOYyYaroIIMXCs ¢ NEPBUYHBIMHU, CaMbIMU OOLIUMU
NpEeACTaBICHUSIMH 00 SHEPrOHACHIIICHHBIX MaTepHajax, HUX KIacCH(pUKAIUM, TEXHOJIOTHIX
[IOJIyYEHMsI, OCHOBHBIX pPEXKHMax B3pbIBUATOrO MpEBpalleHus, oOJacTsIxXx IpuUMeHeHus. B
JaJbHEHIIEeM T[OJy4YEHHbIE CTYJAEHTaMHd B XOA€ M3y4YeHMs JaHHOM JUCHMILIMHBI 0Olue
IIPEJICTABJIEHUs] MOJy4aroT YriyOJleHHOe pa3BUTHE B KypcaX «XHMMHUSI SHEPrOHACHIILIEHHBIX
coenuHenuit», «Teopusi, cBoiictBa U npumenenne DHC u uznenuity, «XumMudeckass TEXHOJOTHS
opusantabix DHC», «Xumuueckas guszuka DHM», «Texnonorus cmeceBbix JHM» 1 Bo BTOpOi
YaCTU JAHHOM JUCIUILIMHBIL.

Bropas yacts unTaercs B aeBsTOM cemecTpe. Ee Ha3HaueHne — 03HaKOMUTh 00yYaroLuXcs ¢
TEXHOJIOTUSIMU cO3aHus U npuMeHeHust DHM, ucnonb3yemMbIX B pexXuMe TOpeHHmsl.

YACTD 1 (cemectp 5)

1. Iearp AUCHMINIMHBI — O3HAKOMJIEHHE CTYJIEHTOB C OCHOBaMM IPOLIECCOB TOPEHUs U
B3pbIBa, OCHOBHBIMM BOIPOCAMM B XHMHUU U TEXHOJOIMM IPUMEHEHHUS SHEPrOHACHIIIEHHBIX
MarepuasioB (OHM) — uHAMBUAYaJbHBIX U CMECEBBIX B3phIBUaThIX BemiecTB (BB), skumkux u
TBepabiX pakeTHbIX TOIMB (PKPT u TPT) m nmopoXoB CTBOJIBHBIX CHUCTEM, MUPOTEXHUYECKUX
cocraBoB (I1C), kommuexkcom TpeOoBaHui, npeabsBisieMbix K OHM.

2. B pe3yabTaTe H3y4eHUs! AUCHHUILIHHBI 00y4aIOIIUIACA H0JIZKEeH:

Obnadamye ciaenyrOIUMUA KOMIETEHIUAMI U HHIUKATOPAMU UX JOCTHKEHUS:

IIK-3 (IIK-3.4); IICK-1.3 (IICK-1.3.1, IICK-1.3.8, IICK-1.3.10, [ICK-1.3.13).

3HAmMb:

— KpUTEpUM B3pBIBYATOCTHM XMMMUYECKUX COECIUHEHMM U cMeceil, COBPEMEHHYIO
kinaccudukanuo 9HM, ocHOBHBIE POPMBI UX XUMUYECKOT'O IIPEBPAILIECHUS;

—  [PUHLMIBI CO3/IaHUS MHIUBUAYAIBHBIX U cMeceBbix DOHM;

—  OCHOBHbBIE HaIlpaBJIeHUs Ucnonb3oBaHusd OHM B pexumax ropeHus 1 1eTOHALUHY;

—  METOJbI HCCIeI0BaHUs (PU3MKO-XUMHUECKUX U B3pbIBUaThIX cBOHCTB DHM;

— JTambl HUCTOPUYECKOIO  pa3BUTHUS, COBPEMEHHOE COCTOSIHME M HalpaBlIeHUs
NepcreKTUBaMy coBeplieHcTBoBaHus DHM;

ymemy:

— aHanuzupoBarh uMHpopMmauuio 06 DOHM, ompenensTs ero mo cocraBy XapaKTepHbIE
PEKUMBI PEBPALEHUS U 001aCTh IPUMEHEHUS;

— TpOrHO3MpOBaTh MyTH coBepuieHcTBoBaHuss OHM B 1uane 3@¢eKTUBHOCTH,
SKOHOMHUYHOCTH, 0€30MIaCHOCTH U 3KOJIOIMH MTPOU3BOJACTBA U IpuMeHeHust DHM;

- gnademy.

— HaBbIKAMHU pacyeTa Ba)KHEHIIMX B3pbIBUATBIX XapaKTEPUCTUK M 3HAHUEM METOJ0B
SKCIEPUMEHTAILHOTO OIPEEIIEHUS XapAKTEPUCTUK COCTABOB;

—  COBpPEMEHHOH MH(]opMaLKel 0 KOMIOHEHTaM, pelenTypam, TEXHOJIOTUSAM HOITy4YeHUs
1 00J1acTsAM IPUMEHEHHS! CMECEBbIX SHEPrOHACHIILIEHHBIX MaTepraioB B Poccun u 3a pyoexom;

—  HaBbIKaMHU U3Y4YEHHUsI, 0000IIeHHUs U aHaTu3a HHGOPMAIIMH 0 BOMPOCAM, CBSI3aHHBIM C
COBEpILIEHCTBOBAHMEM TEXHOJOIMM IOJIyYEHMs] U TPUMEHEHHMS CMECEBBIX HHEProeMKHUX
MaTepUaoB.
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3. Kparkoe cogep:kanue JMCUMILINHBI:
Pazgen 1. OcHoBHBIE (popMbl XMMHYecKOro npespamenust JHM

[Tonsitue o sHepronacwimeHHbIXx MaTepuanax (OHM). Ilousitue 00 ocHOBHBIX (hopmax
XUMHYECKOT0 MpeBpalieHuss OM: MeaIeHHOM TEPMHUYECKOM pPa3joKEHUHU, TOPEHUH, NETOHAIUH.
[TapameTpbl Ipo1IeCCOB TOPEHHS U ACTOHAIMU: CKOPOCTh PACIPOCTPAHEHU S, KPUTHUYECKHUI TUaMeTp,
BEJIMYMHBI JIABJICHUM B BOJIHE, TEIJIOTA MPOIecca, UX 3aBUCHUMOCTh OT Pas3IUYHBbIX (haKTOpPOB.
[Tepexoa ropenus B 1€TOHAIHIO.

Paznea 2. Knaccupukauns IHM, obuue cBenenust

Uctopuueckuit myts pasButuss DOHM. [Ipunumnel koHcTpyupoBanus BB u sHeproemkux
komnoHeHTOoB mnopoxoB u TPT. Kiaccupukanus OM 1o mnpuMeHeHHIO: OpU3aHTHBIE U
MHULMMpYOLMe B3pbiBUaThie BemiecTBa (BB), mopoxa, >kuakue u TBEpAbIE pAaKETHbIE TOIUIMBA
(OKPT u TPT), nuporexuuueckue coctabl (IIC). TpeboBanus, npeabssiseMmble k BB, nopoxawm,
TPT u IIC, ux xapakTepucTuKu, 0071aCTH NPUMEHEHMUSL.

Pazgen 3. [loayyenne naauBuayaabubix JHM

OCHOBHbIE XMMHYECKHE IPOLECCHl IOJIy4EHHS uHauBuayanbHbIX  BB.  CnocoObl
OpraHM3aluy TMPOLIECCOB B IPOMBINUIEHHOCTH. IIpoBeneHne OCHOBHBIX peaKUMM MOJIydeHHUs,
BbIJIEJICHUE MPOJYKTa, OYMCTKA OT IMpuUMecel, BBIMYycK roToBbIX (opM. Ilpumep On0K-cxeMsl
npoussojctea BB. CnocoObl momyuenuss uspenuit u3 BB. Ilyru obecnedeHust Ge3omacHocTd
IPOLIECCOB. DKOJIOTHUECKUE U IKOHOMUYECKUE ACTIEKTHI.

Pa3nea 4. [loyyenue cmeceBbix JHM

Heobxonumocts u mpunnunsl co3aanus cmeceBbix DHM. KomnoHnenTHas 6a3a cmeceBbIX
BB. Tumnsl cmeceBbix BB, ux xapakrepuctuku, obsactu npumeHeHus. [IpuHIMIBI KOMIOHOBKU U
KoMHnoHeHTHas 6a3a nopoxoB, TPT u IIC. @yHkuuu nonuMepHbIX KOMIOHEHTOB B DM, NOHATHE O
IUIACTU(UIMPOBAHHBIX W HAIOJIHEHHBIX IIOJUMEPHBIX Marepuainax. AKTHBHbIE M HHEPTHbIE
roproune cs3ytone. CrnocoObl mepepaboTku cmeceBbix OHM. Bompockl 6e3omacHocTd #
9KOJIOTUH TEXHOJIOTUYECKOI0 LIUKIJIA SHEPreTUUECKUX MAaTEpUANIOB.

Pa3nea 5. Cucremsbl u ycTpoiicTBa, ucnoJab3ywmue JHM

Knaccuduxauusa opyxus, ucnonbsyrouiero OHM. Bunel aprusuiepuilckux U pakeTHBIX
cucteM. [IpuHuunel neictBus, 0ocoOeHHOCTH. OCHOBHBIE NPOLIECCHI, MPOUCXOISIINE B PAKETHOM
JIBUTaTene, Npyu apTUUIEPUICKOM U BBICTpEse U B ra3oreneparopax. Kiaccugukaius peakTUBHBIX
nsurareneid. Knaccugukanus pakeTHbix Toraus, nopoxos, KPT u TPT.

Pazgen 6. [Ipumenenne JHM B pexnMe qeToHanUM

[Ipumenenue BB B rpakjaHCKUX M BOGHHBIX 1eNsIX. Buibl 60enpunacoB v Ipyrux U3aeauu,
cojepxaiux BB, ux KOHCTpyKTUBHBIE 0COOEHHOCTU. bpu3zanTHOe M (yracHoe aelcTBHE B3pbIBA.
[lonstue o kymynsatuBHoM 3¢¢exre. MacmTadbbl npuMmeHeHuss BB B BoeHHOM gene u B
IPAKJAHCKUX LIEJIAX.

Paznen 7. [Ipumenenne JHM B peskume ropenust

PaznooOpa3ue 3a1a4, peniaeMbIX ¢ IOMOLIbIO SHEPTE€TUYECKUX MAaTEPUANIOB, HCIOJIb3yEMBbIX
B pexuMe ropenus. ['openne BB, nopoxoB u nuporexundeckux cocraBoB (I1C). Dueprernueckue u
OauncTuueckue xapakrepuctuku nopoxoB u  TPT. I'eomerpuueckue ¢opmbl u  pa3mepsl
IIOPOXOBBIX 3apsJI0B.
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Knaccuduxanua u macmtadbsl npumenenus 11C. Komnounents! [1C: okucaurenu, roprouee,
LEMEHTATOPbI, NO00aBKU CHEIUAILHOTO Ha3HaueHus. Dddekrsl, mocturaembie ¢ momonisio [1C.
Oco6ennoctu ropenus IIC. TpeboBanust, npenbsasisemsle k 11C.

Paznen 8. Meroanl ucciaenosanus csoiicrs JHM

PacuetHple W HSKCHEpUMEHTAIbHBIE METOJbl OMNpEACNCHUs MapaMeTpoB TEPMHUUYECKOTO
pacnaza, ropeHus U JeToHanuu. Ternora, TeMreparypa U CoOCTaB MPOAYKTOB ropeHus. PacueTHsie u
AKCIIEPUMEHTAIbHBIE METObI UX OTIPE/ICICHUS.

[Tonsitue o uzmyeckoil u xumMuuecko crorikoctu DHM, cOBMECTUMOCTH KOMIOHEHTOB
cmeceBblx OHM, rapantuiinple cpoku XxpaHeHus. Ilonstue o uyBcTBUTEnbHOCTH OHM K
pa3IMYHBIM BO3JEHCTBUSAM: TEIUIOBBIM, MEXaHWYECKUM, (yzap, TpEeHHe) M Jp., METOJbl MX
onpeneneHus. MeToasl TEPMUYECKOIO aHaIU3a.

Pazgen 9. llepcnextuBbl pazsutus JHM

CoBpemennble TpeOoBanus k OHM. IlepcnekTuBHBIE WHAWBUIYAlbHbIE COCIUHEHMS U
KoMIoHeHThl cmeceBblXx DHM. IlepcriekTuBbl pa3BUTHS TEXHOJIOTUU MOJYYEHUs WHIMBUAYAJIbHBIX
n cmeceBplx OHM. Ilonstue 00 yruwiMsanuu >sHepreTMdyeckux wmatepuanoB. KonBepcus
npoussojcTea DHM, nBolHBIE TEXHOJIOTHH.

YACTD 2 (cemectp 9)

1. HeJab AMCHHUNIMHBI — O3HAKOMJIEHHE 00YUYaIOLIUXCsl ¢ OOLIMMHU MPUHLUIIAMY CO3/1aHUS U
COBPEMEHHBIMU TPEOOBAHUSMU K HHEPrOHACHIIIEHHBIM MaTepuajlaM, HCIOJb3yEMbIX B DPEXUME
ropeHust — xkuakux U TtBepAblx pakeTHbIX TormiauB (PKPT u TPT), nopoxoB CTBOJBHBIX CHUCTEM,
ra3oreHepupyroIIuX TOIUIMB, TOIUIMB CIELMAJbHOIO HAa3HAUEHUs, a TaKXKe IMUPOTEXHUYECKUX
coctaBoB (IIC), ¢ ux KOMIOHEHTHOW 0a30il, COCTaBOM, TEXHOJIOTHSIMHU IMOJIYYECHHs, OCHOBHBIMHU
XapaKTEepUCTUKAMU M METOJIaMU UX PEryjlupoBaHUsA, a TAKXKe C O0JIACTAMHU MX HCIIOJIb30BAHUS B
BOCHHBIX U MUPHBIX LIEJISX.

B pe3yiabTarte u3ydyeHusi AMCUMIIMHBI 00y YaKOLINIiCSl 10JIZKEH :

Obnadamyp cienyOIUMUA KOMIETEHIUAMI U HHIUKATOPAMU UX JJOCTHKEHUS:

IIK-3 (IIK-3.4); IICK-1.3 (IICK-1.3.1, IICK-1.3.8, IICK-1.3.10, [ICK-1.3.13).

3uamo:

—  wiaccudukanuio, TpeboBaHus, npasuwia KoMIoHoBkM DHM, ucnosib3yeMbix B pexuMe
TOPEHHUs

— TEOPETUYECKHE OCHOBBI Pa0OTHI M OCHOBHBIE NMPUHLIUIIBI YCTPOMCTBA JKUJIKOCTHBIX U
TBEPAOTOIUIMBHBIX PAKETHBIX JIBUTaTelie, CTBOJBHBIX CHUCTEM, Tra3zoreHeparopoB, MI/-
TEHEPATOPOB;

— TpeOoBaHus K KommoHeraM OHM, wucnonb3yemblx B peXHUME TOpeHMs, HX
KJaccu(UKalnio, CBOWCTBA  NPUMEHSEMBIX M IEPCIEKTUBHBIX KOMIIOHEHTOB, METOJbl MX
MOJIyYEHHUSI

— OCHOBHble XapakTtepucTuku OHM, ucnosnp3yeMblX B peXUME TOPEHHMS U IyTH HX
peryaupoBaHus;

— B3auMoOCBs3b  xapakrtepuctuk OHM  ucnonb3yemblx B peXuMe TOpEHUs, U
CHapsKAeMbIX UMHU YCTPOMCTB € 001aCThIO UX IPUMEHEHHS;

Ymemn:

— aHanuzupoBaTh UHPopMmanuo 060 DHM ncnonp3yembIx B pexxuMe TOpeHUs, ONpeaeisaTh
€ro 10 COCTaBy XapaKTEpHbIE PeXXKUMbI IIPEBPAILIEHHS U 001aCTh IPUMEHEHUS;

—  IIPOrHO3UpPOBaTh MyTH coBepiieHcTBOBaHUSA DHM, ncnonb3yembix B pexxume ropeHus B
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rane 3 (GEeKTUBHOCTH, SJKOHOMUYHOCTH, O€30MaCHOCTH U 3KOJIOTUH MTPOU3BOJICTBA U IIPUMCHEHUS;

Braoemy:

—  COBpEeMEHHOU MH(}OpMaIKeil M0 KOMIIOHEHTaM, PeLenTypaM, TEXHOJOTUIM MOTydSHUS
1 o0nacTsM MpUMEHEHUs U Xapakrepuctukam IHM, ucrosib3yeMbix B pexxume ropeHust B Poccuu u
3a py0exom;

—  HaBbIKaMHU U3Y4YEHHUsI, 0000IIeHHUs U aHaIu3a KHHGOPMAIIMK 0 BOMPOCAM, CBSI3aHHBIM C
COBEPILICHCTBOBAHMEM TEXHOJIOTHHM TOJY4YeHHsS W NpuMeHeHuss DHM, HCHoyib3yeMbIX B pEKUME
TOPCHHsSI, TMPOTHO3MPOBAHMEM IEPCIICKTHB TPUMEHEHHUS HOBBIX KOMIIOHEHTOB, PELENTYp |
TEXHOJOTH.

3. Kparkoe cogep:kanue JMCUMILINHBI:

Paznen 1. Beenenne

Ienu, 3a1aun ¥ OCHOBHBIE pa3/ieiibl Kypca. 3Ha4eHHEe Kypca JUlsl HOATOTOBKU CIIEIUAINCTOB
B 00JIaCTH XMMHM, TEXHOJOTMM U TNPUMEHEHMs HHEpPrerudyeckux marepuanoB. CBs3p Kypca C
00I1eTEOPETUUECKUMH U CIIELUATbHBIMU JUCLIUIIIMHAMM.

Knaccudukanus sHepreTuueckux MaTrepuaigoB, UCIOJIB3YEMBIX B PEXUMeE ropeHusi. THuIisl
pPEaKTUBHBIX JIBUraTeNell M TOIUIMB, oOnacTu ux npuMmeHeHus. COBpeMEHHOE COCTOSHHE paKkeTHOM
TexHuKu B Poccuu u 3a pyoexxom.

Pazgen 2. TpeGoBaHus K paKeTHBIM TOIIMBAM. JHepreTHYecKHe XapaKTepuCTHKU

TpeboBaHUs K PAaKETHBIM TOIUIMBAM. YJENIbHBIH HMMITYJIbC KAaK OCHOBHAsl 3HEpreTudeckas
XapaKTepUCTUKA PAKETHBIX TOIIUB — (PU3UYECKUN CMBICH, 3aBUCUMOCTb OT Pa3IN4HbIX (aKTOPOB,
ero InoTepu, NyTH MX CHUXKEeHMs. CBs3b XapakTEpPUCTUK TOIJIMBA M PAKEThl Yepe3 BEIUYHUHY
YIEJIbHOI'0 UMITYJIbCA.

Pa3znen 3. KPJ u KPT

OcHoBHble ucropuyeckue dtanbl co3ganus JKPJ. Ilpunuuner yerpoiictea XXPJI,
knaccuukanust KPT. Oxucnurenn u roproune KPJ[. Beibop cpenu coenuHeHMi pa3ivyuHBIX
kimaccoB. [lpumensiembie oxuciautenu u roproune KPJ[: cBoiicTBa, cHocoObl MOJIy4eHHs,
JIOCTOMHCTBA, HENOCTaTKU. OHepreruyeckue xapakrtepuctuku JKPT. CamoBocruiameHstommecs
TOIUIMBA, TUOpUHbIE TOMIMBA. OJHOKOMIIOHEHTHbIE TOIUIMBA, XHMJKHUE IOpoXa. 3aBUCHMOCTb
obnacteit npumenenust XKPT oT ux cBOHCTB.

Pa3nen 4. BoicokoMoJieKyasipHbIe COeIMHEHUsI

Knaccudukanus noaumepoB N0 XUMHUYECKOMY CTPOEHHUIO. MOJeKynsipHO-MaccoBOe U
MOJIEKYJIIpHO-4MciioBoe  pacnpezaeneHue. Kondurypauuss Makpomosekyn. HanmonekynspHast
CTPYKTYypa IOJIMMEPOB.

[Tonyuenue  nonumepoB.  PaaukanbHas  nonumepuzauusi. oHHas W HMOHHO-
KoopauMHauuoHHas nosuMepusanus. [lonmukonaencanus. CXoncTBa U pa3inyusi MOJUMEPU3AIUA U
MOJIMKOHJIEHCAMU. MEeTo/Ibl OpraHu3aliy MpoleccoB. BHyTpUMONeKyIIpHbIe EPErPYHITUPOBKU U
noJIMMepaHajoruyuble mnpeBpaimieHus. CIIMBaHWE W OTBEP)KICHUE TMOJUMEPOB. XHUMHUECKas U
(du3nyueckast 1eCTPYyKIIUs, CTAOMIU3aLUS TIOJTMMEPOB.

O®usnueckue U (Pa3oBble  COCTOSIHUS  TOJIMMEPOB, TEPMOMEXaHMYECKas  KpHUBasl.
PenakcanmoHHble mpolecchl B TOJHUMEpPax, rucrepe3uc. VICTHHHBIE UM KOJUIOMJHBIE PACTBOPBI
nosmMepoB. [lmactudukaius u HamoJHEHUE TOJUMEPOB. TEXHOIOT U OJUMEPHBIX MAaTEPUAJIOB.

Pazpnen S. KomnonenTnas 6aza TPT
CpaBHeHME XKUIKUX U TBEPJbIX pakeTHbIX TomumB. OOnactu npumenenus paxer ¢ JKPJ[ u
PATT. OcHoBHble uctopuueckue 3tansl pazsutus PT u P/I.
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Knaccuduxauus TPT no cocraBy. OCHOBHBIE THIIBI KOMIIOHEHTOB MeTaTelbHbIX BB,
TpeOoBanuss k HUM. Oxuciourenu TPT. TpeOoBanusi, BbIOOp cpead OpraHu4ecKUx U
Heoprannyeckux coenuHeHuil. Ilepxmopatel ammonust (IIXA) u kxanusa — nosiydyeHue, CBOWCTBA,
MmapkH Belnmyckaemoro [IXA. IlepcnexruBnble okucaurenu TPT — HUTpaT aMMOHMSI, TUHUTPAMUAAT
ammoHus (AJJHA), murpodopmar ruznpasuna. [losyuenue, cBoiicTBa, JOCTOMHCTBA, HEJNOCTATKU.
Mertamuinueckue roprouve — (U3MKO-XUMUYECKHE OCHOBBI IpUMEHeHus. BpiOop, mocTtouHcTBa U
HEOCTaTKH pPa3IMYHbIX METAIMYECKUX Troprouux. [IpumeHsieMble MeTalIMyecKue roprouyue —
[I0JIy4YeHHE, MapKH, AaKTUBHOCTb, crabunu3auus. [uapuapl MetannoB kak roptoune TPT.
TpeboBanus, BbIOOp, MOJy4YeHHE, cBOMcTBA. JIOCTOMHCTBA M HENOCTATKU TOIUIMB C THUAPUAAMHU.
Ounepretuueckue Hanojgnutenu TPT. TpeGoBanus, BbIOOp, CBOICTBA NpPUMEHSEMBIX U
NEPCIEeKTUBHBIX SHEPreTUUECKUX HAOJHUTENEH.

I'oproune cBszyromue Beniectsa (I'CB) — TpeboBanus, KilacCUpUKALMS 10 CTPYKTYpe U IO
COCTaBy, THUIly pacTBOpPOB MOJMMEpa B IuUlacTUPHUKATOpe. XUMHUYECKHE U (U3NYECKHE METOJIbI
crpykrypupoBanuss TPT — nocromncrBa u Hegocratku. Ilomumepnas ocHoBa ['CB  —
KJIaccuuKanus, IOCTOMHCTBA, HENOCTaTKH, obOjact npumeHeHus. I[lmactudukatopsr I'CB —
(U3NKO-XUMHUYECKHE OCHOBBI IPUMEHEHNUS, Kaccu(uKalus, o01acTu NPUMEHEHHUSL.

TexHonorus nonxydyeHUs HUTPOLEILUIONIO3bl. CBONMCTBA HUTPOLEIUIIONO3bI M OONAcTH ee
IpUMEHEHUs. TeXHOJIOTHUsSI M3rOTOBJIEHUS U KOMIIOHEHTHas 0a3a MUPOKCHIIMHOBBIX, KOPAUTHBIX,
OaUIUCTUTHBIX, C(EpPUUYECKUX, BUCKO3HBIX M IUIACTU30JbHBIX HUTPOLEIUIIOJIO3HBIX I1OPOXOB.
3aBUCUMOCTh OOJIACTU NPUMEHEHMs] HUTPOLEIUIIOIO3HBIX IOPOXOB OT COCTaBa U TEXHOJIOTUHU
U3TOTOBJICHUS.

Pazgen 6. Xapakrepucrtuku TPT

TpeboBanus k TPT, ocHoBHble xapakTepuctuku TPT. DHepreruueckue (3HEpromMaccoBbie)
xapakrepuctuku TPT, ux 3aBucMMOCTh OT cocraBa TomiuBa. OOnactu npumeHenuss TPT B
3aBUCUMOCTH OT UX SHEPIrOMAaCCOBBIX XapaKTEPUCTHK.

VYerporictBo u  ¢ynkumonupoBanue PJTT, HeoOxomuMocTh ydeTa OaIMCTHYECKHX
xapakrepuctuk TPT, ux B3auMOCBSA3b C XapaKTEPUCTHUKAMHU 3apsiia, ABUraTess U pakersl. [lyru
perynupoBaHus OannucTuyeckux xapakrepuctuk TPT. BnusHue COOTHOLIEHMSI M AUCIEPCHOCTU
KOMIIOHEHTOB Ha OaumMctudeckue xapakrepuctuku TPT. ®dusnueckue MeTonbl peryaupoBaHUs
Oaunctuueckux xapakrepuctuk TPT. PerymupoBanue Oaiucruueckux xapakrepuctuk TPT c
MIOMOUIbIO 100aBOK XUMHUYECKHUX BellecTB. YnpanieHue padotoit PITT Ha ee pa3nuuHbIX CTagusX.

MexaHnnueckue xapakrtepuctuku TPT, ux B3aUMOCBSI3b C XapaKTEpUCTUKAMH 3apsija,
nurarenst U pakerbl. 3apsanasl TPT: crocoObl pacronokeHuss B JABUTAaTeNe B 3aBUCHUMOCTH OT
MexaHu4eckux cBoHWcTB U coctaBa TPT. OcHOBHbIE KOHCTPYKTHBHBIE (DOPMBI, TEXHOJOTHUS
nu3rortosiieHus 3apaaos TPT.

B3peiBuateie xapakrepuctuku TPT kak XapakTepuCTHKU UX O€30M1aCHOCTH.

Pazgen 7. O6aacTn npumenenns nopoxos u TPT, cnenuajnbHbIe BHABI IOPOXOB

OTnuuust 1o TpeOOBaHUSAM M COCTaBY IOPOXOB, MHCIOJB3YEMbIX B apTHIUIEPUICKHUX,
CTPEJIKOBBIX CHCT€Max U pakeTHbIX JBHUrareiasx. PerynupoBaHue -SHEpPreTUYECKHX U
OAUIMCTUYECKUX XapaKTEPUCTHK IOPOXOB, HCIONb3YEMbIX B apTHUIEPUHCKUX, CTPEIKOBBIX
CUCTEMAX.

Jlpyrue ycTpoHCTBa, HCIOJb3YIOLUIME 3HEPTUI0 IOPOXOB: IOPOXOBBIE AKKYMYJSTOPHI
nasienusi, MI'Jl-reneparopsl, naseppl. OONacTM NPUMEHEHHUs, TPeOOBAaHUS K TOIUIMBAM.
CrnenuanbHble BUIbl IOPOXOB: HU3KOTEMIEpaTypHble M OecllsIaMEHHbIE 1OPOXa, IJIa3MEHHbIE U
Ja3epHbIE I0POXa, TEPMOCTOMKHUE NTOPOXa.
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Pazgen 8. [ImpoTrexHuveckue cOCTABBI

Ocnosuble cenenust o IIC. CxoactBa u pasanuust no tpeboBanusiM u cocraBy IIC u
TBepabIX TomuuB. CoBpemeHHas kinaccuukamus IIC mo nenn mnpumeHenus. Bo3moxHOCTB
ucnoab3zoBanust ojgHoro IIC st pasnumyHbIX Henedl Ha @OpuMepe JAbBIMHOTO IOpoxa H
KeJIe30TFOMUHHUEr0 TEPMHUTA.

KomnonenTtHas 6a3a IIC, ee cxoacTBa U pa3iauuus ¢ KOMIIOHEHTHOM 0a30l TBEpP/IbIX TOIUIMB.
Oxucnutenu [IC. I'oproune u roproune cszyromuue [1C.

OU3UKO-XMMUYECKUE OCHOBBI NPUMEHEHUs, TpeOOBaHMs, KOMIIOHEHTBI, COCTaB, 00JacTu
IPUMEHEHUs OTAeNbHbIX rpynn 1 BujoB 11C.

CocraBbl ISl TIOJTyYeHHsS CBETOBOTO H3IydeHUs. OCBETUTENbHBIE M (OTOOCBETUTEIHHBIC
cocraBbl. CUrHaJIbHBIE cOCcTaBbl. Tpaccupyromiye cocraBbl. deliepBepouHble COCTABBI.

CocraBbl JUIsl MHMIMHUPOBAHUSA, IE€peJaud M UCIOJb30BaHMs TEIIOBOTO M OrHEBOIO
umnyibca. [IupodopHble U 3a)kuraTesnbHblE COCTaBbl. BocmiiamMeHUTENbHbIE, 3aMEUINTENbHbIE U
HarpeBaTelIbHbIE COCTABBI.

CocraBbl U1l NOJydeHUsl a3po30Jiel. MacKkupyrolye U CUTHaIbHbIE a3P030JIbHBIE COCTABBI.
CrnenuanbHble a’po30JibHble cocTaBbl. COCTaBbl M YCTAHOBKHM JUISL MOXKapOTYIICHUs. 3aliuTa OT
3aMOpO3KOB, paclbuleHue sSA0XUMuKaToB U OB. AKTHBHOE BO3/eWCTBHE Ha 00Jlaka W TyMaHBbI,
HCCIIEZIOBAHNE aTMOC(EPBI C MOMOUIbI0 HCKYCCTBEHHBIX CBETSILIUXCS O0IAKOB.

3BYKOBbIE 1 UMUTAIIMOHHBIE COCTaBbl U U3AEIIHS.

CocraBbl AJ1s1 NOJYYEHUs] XUMUYECKUX NPOAYKTOB. [lonmyueHne nHAMBUyalbHbBIX BEIIECTB B
ra3oobpazHom coctossHud. [lomydeHue TBepAbIX BEIIECTB METOJAMU  METAUIOTEPMUU U
caMOopaclpoCTPaHSIOIIErocs BBICOKOTEMIIEPATYPHOI'O CUHTE3A.

JIbIMHBII 1TOpOX, Kak yHuBepcainbHbli [IC — cocTaB, XapakTepucTUKU, 00JIaCTH IPUMEHEHMUS,
TEXHOJIOTUsI [TOJTyYESHHUSI.

4. O0beM y4eOHOil TMCUMIIINHBI

Bceero 5 cemectp 9 cemecTp
Buasbl yueOHoi padoThl
3E |Axag.u.| 3E |Axam.u.l 3E |Akan. u.
OO0masi TPy10€eMKOCTH JUCHHUIITHHbI 7 252 3 108 4 144
KonrakTHast padoTa — ayinTOpHbIE 2.22 80 0.89 32 1.33 48
SAaHATUA:
Jlexuun (JIex) 1.78 64 0.89 32 0.89 32
[Ipaktuueckue 3anstus (I13) 0.44 16 - - 0.44 16
CamocrosiTesqibHast padora: 3.78 136 2.11 76 1.67 60
B TOM 4HCJIie B (popMe MpaKTUUECKOH 1 36 0.5 13 0.5 13
[MOJArOTOBKHU
KoHTakTHas camocTosiTesbHas pabota 0,2 0,2 -
3,78 2,11 1,7
CaMocTosTeNIbHOE N3YUYEHUE Pa3/IeNioB 135.8 75.8 60
TCLMITIINHBI
JK3aMeH 1 36 - - 1 36
KoHTakTHas pabota — MpPOMEXKyTOYHas
0,4 - 0,4

aTTeCTalMs 1 - 1
[ToaroToBKa K 3K3aMeHY. 35,6 - 35,6
Buj koHTpOJIS: 3aver IK3aMeH
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Bceero 5 cemectp 9 cemecTp
Buabl yueOHoi padoThl
3E |Acrp.u.] 3E |Actp.u.] 3E |Actp.u.
OO0masi TPy10eMKOCTH AUCHHUIIITHHbI 7 189 3 81 4 108
KOHTaK".l“Haﬂ padoTa — ayAuTOpPHbIE 2.22 60 0.89 24 1.33 36
SAaHATUA:
Jlexuun (JIek) 1.78 48 0.89 24 0.89 24
[Ipaktuueckue 3anstus (I13) 0.44 12 - - 0.44 12
CamocrosiTeibHas pabora: 3.78 102 2.11 57 1.67 45
B TOM 4HCJIe B (popMe MpaKTUUECKOH 1 27 0.5 13.5 0.5 13,5
[MOJArOTOBKHU
KoHTakTHas camocTosiTesbHas pabota 0,15 0,15 -
3,78 2,11 1,7
CaMocTosTeNbHOE N3YUYEHHE Pa3IeioB 101,85 56,85 45
TVCIUTIIMHBI
JK3aMeH 1 27 - - 1 27
KoHTakTHas paboTa — MpOMEXKyTOYHas
0,3 - 0,3

aTTEeCTALIH 1 - 1
[TonroToBKa K 3K3aMEHY. 26,7 - 26,7
Bua koHTpOJIS: 3auer IK3aMeH

AHHoTanus padoyeil MporpaMMbl JMCHUIINHBI
«OCHOBBI TEXHOJIOTMYECKOIl 0€30MaCHOCTH MPOU3BOCTBA FHEPTrOHACHIIIEHHBIX MATEPHAJIOB H
U3/1eTHiT»
(b1.B.07)

1. Henp AUCOMIVIMHBI — O3HAKOMJIEHME OOydYamlolmuxcs ¢ OOMMMHU HPUHLIUIAMU
TEXHOJIOTMUECKO} 0e30MacHOCTH IPU MPOU3BOJICTBE 3HEPrOHACHIIIEHHBIX MATEPHAJIOB U CMEKHBIX
obJ1acTell XUMUYECKOr0 IPOU3BOJCTBA.

2. B pe3yabTaTe H3y4eHUs! AUCHHUILIMHBI 00y4aIOIIUIACSH T0JIZKEeH:

Obnadamyp ciaenyOIUMUA KOMIETEHIUAMI U HHIUKATOPAMU UX JOCTHKEHUS:

IK-6 (TTK-6.1, T1K-6.2, T1K-6.3, [1K-6.4, [1K-6.5, TTK-6.6, [1K-6.7).
3name:
—  METOJMKH U AJITOPUTMBI OLICHKHU T10KapO M B3PHIBOOIIACHOCTH TIPOU3BOJICTBA,

- OCHOBHBIC OPraHM3allMOHHLIC U TCXHUYCCKUC MOMCHTDLI o0ecreyeHusT TEXHOIOTHYECKOMN
0e301acHOCTH IMPpOU3BOJACTBA SHCPIrOCOACPKAIUX MATCPUATIOB,

—  METOAMKH OIIEHKH OTIACHOCTH MPOJIYKTOB U IPY30B;
Ymemn:

— ONpeAelATh KaTerOPUMHOCTb  ONACHOCTH  IPOM3BOJICTBEHHOIO  IIPOLECCa,  KIIACC
OIIACHOCTH OCHOBHBIX U IIPOMEXYTOYHBIX IIPOLYKTOB;

—  OICHMBATh SHEPICTUYECKUI SKBUBAICHT aBapHHU 110 MaciTabam paspyicHH;
Braoemy:

- MCETOJAaMH BBIYUCIICHUA OJOHCEPICTUYCCKOI'O OKBUBAJICHTA aBapur; MCTOJaMH OLICHKH
BCPOATHOCTHU IMOPAKCHUL.

— QITOPUTMOM pacuera BO3MOXHBIX Pa3pyIIEHUH M 30H IOPAKEHWsS pa3IMYHBIMU
HopaXkarolUMHU (aKTOpaMH IIPU aBapUsIX U B3PbIBAX;

- METOJaMH OLICHKU BEPOATHOCTH IMOPAKCHUA.
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3. Kparkoe cogep:kanue JMCUMILINHBI:
BBenenmne. Kparkas xapakTepuCTHKa TPOU3BOJACTBA OSHEPrOHACHIIICHHBIX MAaTEpHAliOB C
BBIJICIEHUEM €ro OCOOEHHOCTEH M BO3MOXKHBIX aBapuil. OCHOBHBIC aBapUH, XapakTEPHBIC IS
I[aHHOﬁ oOJractu MNPOMBIINIJICHHOCTH, C AKICHTOM Ha B3PbIBbI U WX HOCJICACTBUA, MaTepHaJILHLIﬁ
yiiepd U jkepTBbl. 3HAYCHUE TEXHOJOTHYECKOW 0€30MacHOCTH JUIS MPEAOTBPAIIEHUS MACIITAOHBIX
aBapuii.

Pazgen 1. Knaccnpukanusi B3pbIBHBIX IPOLECCOB NIPH ABAPHAX

HpOI/ISBOI[CTBO OHEPIrOHACBIIICHHBIX MAaTCPUAIIOB KaK YaCTbhb XUMHYCCKOI'0 IIPOHU3BOJCTBA C
BbIJIEJIEHHEM €ro 0COOCHHOCTEH B IUIaHE KOJMYECTBA M MaciiTaba BO3MOXKHBIX aBapuil. OCHOBHbIE
aBapuu, XapaKTCPHBIC Jid Z[aHHOI\/II obmacTtu MNPOMBIINIJICHHOCTH, C aKICHTOM Ha B3pPbIBbI U HX
MIOCJIEICTBUS, MaTepuaibHbI yiiepd u >xepTBbl. Kilaccugukaiysi B3pbIBHBIX IPOLIECCOB IpU
aBapuigx II0 HUCTOYHUKY OHCPIruld MU 1O IMPUYMHE HUX BO3HUKHOBCHHA. Tunuunble CUTyalluu,
MNPpUBOAAIINE K T'OPCHUIO W B3PbIBY, POJIb YCJIOBCUCCKOTO (baKTopa. HpI/ILII/IHBI BO3HUKHOBCHHS U
pa3BUTHUSL aBapuil: pa3BUTHE SK30TEPMUUYECKOW peaklMu, BHEIIHEE TEIJIOBOE, MEXaHHYECKOe,
JNIEKTPUYECKOE WM HHOE DHEpreTMdYeckoe Bo3zaeicTBue. PasBuTHe mporecca: BOCILIAMEHEHHUE,
ropesue, aeduarpanus, aetoHanus. IlokapoonacHOCTh M B3PBIBOOMACHOCTH I'a30BO3YLIHBIX
cMecell M a’3po30Jiei, UX XapaKTepUCTHKU U MeTonbl omnpejeneHud. [Jledmnarpauus u netoHanus
ra3oBbIX, a3pO30JIbHBIX W KOHACHCHUPOBAHHBIX CHCTCM. BSPBIBBI OCHOBHBIX, IMPOMCKYTOUYHBIX H
MOOOYHBIX MNpOAYKTOB B XUMHWYCCKOM U MHOM ITPOU3BOACTBC. B3pI)IBI)I B 3JaHUAX W alliaparax, BHC
3Z[3HPII71. B3pI)IBbI COCYOB I TOPHOYUX U HECTOPHOYHUX I'a30B IO AaBJICHUEM, B3PbIBbI €MKOCTEH CO
CKMDKEHHBIM I'a30M, IIEPErpeToil JKUIKOCThIO, IaPOBbIE B3PHIBBI.

Pazgen 2. Meroabl OLEHKH NOC/IeICTBUI B3PbIBOB

VYaapHas BOJHA, TPOTUJIOBBIM SKBUBAJICHT, SHEPTeTUYECKUNA 3aKOH MOAO0US, 30HBI
paspyueHus. MexaHu4ecKkoe M OCKOJIOYHOE NEWCTBUE B3pbIBA M yJApPHOW BOJIHBI, IEPBUYHBIE U
BTOPUYHBIE OCKOJIKM. TeEIuioBoe M3JIy4eHHE OT II0KapOB M B3PBIBOB, OTHEHHBIN ILIAap, KPUTEPUU
BOCIUIAMEHEHUS TEIUIOBBIM U31y4CHHUEM.
[Topaxenust moael pu B3pbIBE: EPBUYHBIE, BTOPUYHbIE, TPETUUHBIE IOPAXKEHUS, 0apOTPABMBI,
0KOT'H, OCKOJIOYHBIE IIOPAYKEHU s, OTPABICHUE IIPOAYKTaMH T'OPEHHUSI U B3PbIBA U BO3MOXKHBIMU
TOKCUYECKUMHU BbIOpocamu. Pacuer nopaxaromux (pakropos, 30H IOPAXKEHUs, CTEIIEHU U
BEPOSATHOCTHU MOPAXKEHUs OT Pa3HbIX (PAKTOPOB.

Paznen 3. Iloxkapo0e3omacHOCTb M B3PbIB00€30NMACHOCTh XMMHYECKHX TMPOM3BOACTB
DOHepreTUUecKuil KpUTEpU B3PHIBOOIIACHOCTH B MPOMBIIIJIEHHOCTH U €0 OCHOBHBIE IOKA3aTelu.
Knaccudukanus u MeTroapl OLEHKH CTENEHH B3pPHIBOOMACHOCTH TEXHOJIOTMYECKHUX IPOLIECCOB U
MaTepUaoB.

Metoapl MpenoTBpallleHUss U YMEHbIIEHUs MaclTaboB aBapuil W B3pbIBOB. [laccuBHbIE
METOJpl, O0OecrneuyuBaroIlie I0KapoOe30MacHOCTb M B3pPhIBOOE30MACHOCTh ~ XMMHUYECKHUX
IIPOM3BOJCTB. VHEpTHBIE U HEroprouMe PACTBOPUTENIN U Cpelbl MPOBEACHUS peaKlUil, HHEepTHas
arMocgepa I 3alOJIHEHUS AannapaToB M IPOM3BOJACTBEHHBIX 374aHMM. besomacHoe u
B3PBIBO3ALIUIIIEHHOE 3IeKTpooOopynoBanue. OcnadieHne KpUTUYECKUX 3JIEMEHTOB YCTAHOBOK IS
IIPEeIOTBPALEHUs] PAa3BUTHUSl B3pPbIBA, ITACCUBHBIE NpPEPHIBATENIM T'OPEHUsI M JETOHALMU. 3JaHUS C
JIETKO pa3pyliaeMbIMU OOJIETYEHHBIMHM 3JIEMEHTaMHU KOHCTPYKLUMHU JUIsl ociabiaeHust AelcTBus
B3pbIBa. bpoHeKkaOuHbI U1l B3pIBOOIIACHOTO 000pY/10BaHusl, 00BAJIOBKA KPYIHBIX B3PHIBOOMACHBIX
YCTAHOBOK U 3JITaHUH JUIsl JIOKAJIW3alluU B3pbIBA.

AKTHBHBIE METOJIbI OOECIeYeHHs M0Kapo0Oe30MacHOCTH U B3pbiBoOe3onacHocTH. CpencTBa
aBTOMAaTUYECKOI'0 KOHTPOJISL, IOKAapOTYLIEHHsI M B3pBIBOIOJABICHHUS Ha HAYaJIbHBIX CTAIUAX.
CrpuHKIIEpHBIE U IpeHYepHble cucTembl, ruaponyiku, ACIIB.

Pa3nea 4. OcHoBHBIE TPeOOBAHUS HOPMATHBOB B3PbIBO0E30MACHOCTH
Komniekc  mpodunaktuueckux  meponpusatuil.  IloBeneHue — pykoBOASLIErO U
IIPOM3BOJICTBEHHOI'O IIEPCOHAJIA B YCIOBUSAX aBapuil U MPOBEJECHUS aBPUHHO-BOCCTAHOBUTENIBHBIX U
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peMOHTHBIX paboT. [lpuBieueHne NEHTPAIM30BAaHHBIX AaBapHUIHO-CIACATENbHBIX, MOXKAPHBIX M
razocrnacareybHbIX CITyx0.

OcHOBHBIE TpeOOBaHUS HOPMATHBOB B3pPHIBOOE30MACHOCTH, METOJMKA WX BHEAPEHUS Ha
MPOU3BOACTBEHHBIX OOBEKTax. OKCIEpTHU3a TMPOEKTHOW JOKYMEHTAllMh  B3PHIBOOTACHBIX
MPOU3BOJACTB, CTAHAAPTHI U TPEOOBAHUS K CHCTEME YIIPaBJICHUS MPOMBIIIICHHONW 0€30MacHOCThIO U
O0XpaHoU TpyJa.

ABapuiiHble cllydyad Ha TPAHCTIOPTE, UX UCTOYHUKU U IPUYUHBI, IPUMEPHI KPYITHBIX aBapUid.

Knaccudukanuss omnacHbIX Tpy30B, OTHECEHHME K KJlaccaM ONACHOCTH HAa OCHOBAHUU
WCIBITAaHUI 10 MEXAYHAPOJIHBIM METOTUKAM.

4. O6beM y4eOHOH TMCIUTLIMHBI

Bun yueOHoii padoTsl

O0beM IUCHMILINHBI

3E Akaj. 4. | Actp. 4.
OO011as Tpy10eMKOCTb JUCHUTIINHbI 2 72 72
KonTakTHasi padoTa — ayAuTOPHbBIE 3aHATHS 0,89 32 24
Jlexumn 0.56 20 15
[Tpaktuueckue 3anstus (I13) 0.33 12 9
B TOM 4HcJie B (JOpMe NPAKTUIECKON MOArOTOBKH 0,17 6 4,5
CamocrosiTesibHasi padoTa 1.1 40 30
KonrtakTHas camocrosTenabHas padboTa 0,4 0,3

1,1
CaMOCTOsITEIbHOE U3YUYE€HUE Pa3/Ie]0B TUCIUILIMHbI 39,6 29,7
IK3aMeH - - -
KonTtakTHas paboTa — IpOMEeXyTOUHas aTTECTAIUS - -
[ToArOTOBKA K AK3aMEHY. ) - -

3a4er ¢ OLEHKOM

Buja koHTpOJIS:

AHHoTanus padoyeil MporpaMMbl JMCHUIINHBI
«Y4eOHasi HAYYHO-HCCJIeI0OBATEIbCKasi padoTa»
(b1.B.08)

1. Heap auCHMIUIMHBI — NPUOOPETEHUE OIbITa MPOBEACHUS HAyYHBIX HCCIIEIOBAHUH,
BbIPa0OTKA TBOPUYECKOrO MOAXO0J]Ia K PEIICHUIO MOCTABJIEHHBIX 33734, OCBOEHMS IPUEMOB BEIECHUS
Hay4YHOU JESITEIBHOCTU U YMEHUE CTPOUTH aJIrOPUTMBI PELLICHUs HECTAHIAPTHBIX 3a/1a4.

2. B pe3yabTaTe H3y4eHUs! AUCHHUILIMHBI 00y4aIOIIUIACSH T0JIZKEeH:

Obnadamyp cienyOIUMUA KOMIETEHIUAMI U HHIUKATOPAMU UX JJOCTHKEHUS:

YK-1 (VK-1.3, VK-1.4, VK-1.5); IK-1 (IIK-1.1, TIK-1.2, IIK-1.5, TIK-1.8, TIK-1.9, TIK-
1.10); IIK-2 (TIK-2.1, TIK-2.2, T1K-2.5, TIK-2.7); IK-3 (IIK-3.1, [1K-3.2, TIK-3.3, T1K-3.4); [1K-7
(IIK-7.11); INCK-1.1 (IICK-1.1.3, IICK-1.1.6, IICK-1.1.8); IICK-1.2 (IICK-1.2.1, TICK-1.2.7,
[ICK-1.2.10, [ICK-1.2.11).

3name:
—  OCHOBHBIE METO/IbI, HCIIOJIL3YIOIIHUECS MIPH NMPOBEICHUH HAYYHBIX UCCIICI0BAHUN;

—  OCHOBHBIE ATarbl BBITIOJHEHUSI HAYYHO-UCCIIE0BATEIbCKOM pabOTHI.
Ymemn:

- YMCTI) HpennaraTb u pemaTb 3aJa4yu, CBA3AaHHBIC C HpOBeI[eHI/ICM HaquLIX
HCCIICIOBAHUIA;
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— COCTaBJATH JOKJIAJA ¥ TOTOBUTH TPE3EHTALMI0 O  pe3ynbraTax Hay4dHO-
HCCIIEI0BATEIBCKON PabOTHhI.

Braoemy:

— OCHOBHBIMH 3KCHEPUMEHTAIBHBIMU METOJAMH CHHTE3a, aHAJIM3a SHEPrOHACBHIIICHHBIX
COEMHEHHH, KOMIUIEKCHOTO UCCIIEeIOBAHUS UX (PU3MKO-XMMHUYECKHUX U B3PBIBYATHIX CBOICTB.

3. Kparkoe cogep:kanue JMCUMIIMHBI:

KonkperHoe cojepikaHue HayyHbIX HCCIEAOBAHUN ONIPENENAeTCs HHIAMBUAYAJIbHBIM
3aJlaHieM CTyaeHTa ¢ yd€roM wuHTepecoB M Bo3MoxkHocTed Kadenpst XTOCA PXTY um.
J.W. MenneneeBa unu apyrux mnpoduibHbix opranuzauuii (MOX PAH, UX®D PAH, OLAT
«COHO3», u ap.), rae BIMOJIHAETCS HAydHO-HCCIeaoBaTeNbekas padoTa. MHIuBHayaqbHOE 3a/1aHNe
paspalaTbiBaeTCsi 1O MNPOQUII0 CHEUMATBHOCTH C Y4E€TOM TeMbl Oyaymieil BBITYCKHOU
KBaJIM(UKALMOHHOMN pabOThl CHIELUATIUCTA.

Pasnen 1. BeinmoiHeHue ¥ NpeACTaBJICHHE Pe3yJIbTATOB HAYYHBIX HCCICAOBAHUI

1.1. BoinosHeHre HayYHbIX UCCIEI0BaHUM

Cocrasiienue nporpamMMmbl uccienoBanus. CTpyKTypa M coJepKaHW€ OCHOBHBIX DPa3iesioB
oTyeTa O HAay4YHO-HCCIENOBaTEIbCKOM paboTe. PopMmynupoBaHUe Iejied U 3a7ad UCCIEIOBAHUS;
COCTaBJICHHE AHAIUTUYECKOro 0030pa M0 TeMe HCCIeA0BaHUA; BbIOOP 3((EeKTUBHBIX METOJIOB U
METOJIMK JIOCTIDKEHUS JKeJNaeMbIX pe3yJbTaToB HccienoBaHus. [IpoBeneHHe COOTBETCTBYIOIIMX
HKCTIEPUMEHTOB ISl TIOTYYSHHS [IPAKTUUYECKUX PE3yNbTaTOB; aHAIN3, MHTEpIIpeTays U 00001eHne
pe3yabTaTOB UCCIIEA0BAHUSA; (POPMYIUPOBKA BHIBOJIOB; HAIMCAHUE OTYETA.

1.2. [logroroBka Hay4HOT o JOKJIa/1a U Ipe3eHTaluN

KoHncynbranum ¢ HaydHbIM PYKOBOJAMUTENEM pabOThl O CTPYKTYpE M COAEP>KaHUU JOKJIAja.
[loaroroBka TEKCTOBBIX, IPaQUUECKUX U MYIbTUMEIUNHHBIX MaTE€pPUAIOB Ul HAy4HOI'O JOKJIAJA.
[ToaroroBka npe3eHTaluM JOKJIazA.

4. O0beM y4eOH Ol TMCUMIIINHBI

O0beM TUCHUINIMHBI

Buabl yueOHo# padoThI
3E Axan. 4. | Actp. 4.

OO0masi TPy10eMKOCTH JUCHHUIIIHHbI 11 396 297
KonTtakTHasi padoTa — ayMTOPHbIE 3aHATHS: 5.33 192 144
B TOM 4YHcJe B popMe NpaKTH4eCKO MOATOTOBKH 4 144 108

Jlexuuu (JIex) - - -

[Ipaktuueckue 3ansatus (I13) - - -

Jlabopatopusie 3austus (JIP) 5.33 192 144
B TOM 4YHKcIe B popMe MPaKTHUECKON TOATOTOBKU 4 144 108
CamocrosiTesqibHast padora: 5.67 204 153
B TOM 4HcClIie B (pOpMe NPAKTUUECKON MOArOTOBKU 1.39 50 37.5
KoHTakTHas caMocTosTeNbHast paboTa 0.2 0.15
5.67

CamocTosATeNIbHOE U3yYEeHUE Pa3/IeioB AUCIUTLTNHBI 203.8 152.85
Bua KoHTpOJIS: 3auer
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AHHOTanus padoyeil NPOrpaMmMbl AU CHUILINHBI
«HayuHo-ucc/1e10BaTeIbCKH I MPAKTHKY M
(b1.B.09)

1. Heap aucuuniMHbl — GopMUpOBaHUE Y CTYJJ€HTOB HABBIKOB HAy4YHO-HUCCIIET0BATEIBCKON
paboTHl ¢ HCMOJIL30BAaHUEM COBPEMEHHBIX METOJOB TOJIY4eHHS M HCCIICJOBAHUS CIIEIHATbHBIX
CBOWCTB DHEPrOHACHIIICHHBIX MAaTEpUANOB, C NPUMEHEHHEM COBPEMEHHBIX METOOB (hU3HKO-
XAMHYECKOTO aHalu3a JUId HW3y4eHHUs M OOHApyXKeHHs OTUX COCJUHEHUH M TPOIYKTOB HX
MPeBpALICHUS.

2. B pe3ysbTaTe H3y4eHus JUCHHUILIUHBI 00Y4AIOIIMIACS T0JI/KEH:

Obnadamyp ciaenyOIUMUA KOMIETEHIUAMI U HHIUKATOPAMU UX JJOCTHKEHHUS:

MK-1 (TIK-1.1, IIK-1.2, TIK-1.5, TIK-1.9, T1K-1.10); IK-2 (ITK-2.1, T1IK-2.2, TIK-2.3, TIK-
2.4, TIK-2.5, TIK-2.6, 11K-2.7); K-3 (ITK-3.1, TIK-3.2, TIK-3.3, TIK-3.4); [ICK-1.1 (TICK-1.1.3,
IICK-1.1.4, IICK-1.1.6, IICK-1.1.7, IICK-1.1.8).

Buamn:

—  OCHOBHBIE MPUHIUIIBI OPTAaHU3AIMN HAYYHO-HCCIIEOBATENbCKUX padOT, 3TAIbl MPH UX
BBITIOJIHEHNH

—  CYUIECTBYIOIIMH apceHasl (PU3MKO-XUMHYECKHMX METOJOB HCCIIEOBAaHUS W aHajIu3a,
WCIOJIb3yEeMbIH NP BBITIOJHEHUU HAYYHOUM pabOThl B 001aCTH XUMUM, TEXHOJIOTUH U UCCIIETOBAHUS
CBOMCTB PHEPrOHACHIIICHHBIX COSTUHEHUI;

—  HOBBIE METOJIbl BBEICHUSI HUTPO- U IPYTMX SHEPrOEMKUX T'PYIIM, IIUPOKO MTPUMEHSIEMbIE
B 1a00paTOPHOM MPAKTUKE;

Ymemy:

— HCHOJIb30BaTh TMOJYYCHHbIC 3HAHUS I pEIIeHHUs KOHKPETHBIX 3aJad CUHTe3a
SHEProeMKHX MaTepUasoB C 3aJaHHBIMUA CBOMCTBaMHU, MPHU pa3pabOTKE TEXHOJOTUU UX TMOJIy4EHUs,
MpU  OMNpPENETICHUU OCHOBHBIX (PU3UYECKUX, AHAIUTHYECKUX U CHEHHUATIbHBIX XapaKTEPUCTUK
SHEPrOHACHIIIEHHBIX MaTEPUAJIOB.

Bnaoemn:

— MeTojJaMM Toucka wuHQopmanuu B 00JACTH SHEPrOHACHIIICHHBIX MaTepHAJIOB
(cipaBOYHBIE U3AaHUS, SHIMKIOTIEANH, FTIEKTPOHHBIE 0a3bl TaHHbIX);

— MeToJaMu (U3UKO-XMMHUYECKOTO aHalu3a ISl YCTAHOBJICHUSI CTPYKTYpbI, aHalu3a U
0OHapy»EHUsI SHEPTrOHACKIIIEHHBIX COSTMHEHUM.

3. Kparkoe cogep:kanue JMCUMILIMHBI:
Paspnen 1. BeinosiHeHHe HAYYHO-HCCJIEI0BATEIbCKOI0 NPAKTHKYMA

1.1 Metonsl cOopa nHdopmaiuu ajis odbecrneueHus: HayqYHO-UCCIe0BATENLCKON paboThl

O6mue TtpeboBaHus K HWHPOPMALMKM, HEOOXOAMMOW i oOecreueHuss HaydHO-
HCCIIEZI0BATEIbCKOW PAaOOThHI: JOJIKHA CTPOrO COOTBETCTBOBATH IMOCTABJIEHHOM 3ajaue, HOCUTh
MCUEPIBIBAIOLINH XapaKTep, OXBaThIBATh MOCIEIHNE TOCTIKEHHUS B JAHHON 001acTH.

OcHOBHBIE HCTOYHHUKH WH(GOPMALIUK: IEPUOANYECKUE H3AAHUS, CIPABOUYHUKH, HIEKTPOHHbIE
0a3bl JaHHBIX.

OO1u11e UCTOYHUKU UH(OpMaLUK:

PedepaTuBHbie KypHAIIBIL.

OteyecTBEHHbIE CTIENUMATN3UPOBAHHBIC KyPHAJIBl U M3/IaHUs, MyOIUKYIOINE MaTepHalIbl 110
Tematuke Kadenpsl: «boenpumnace! u cienxumusy, «XuMudeckas ¢pusukay, «KnHeTnka u xataamsy,
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«Xumuyeckas texHoiorus», «M3sectus PAH. Cepus xumunueckasp, «XuMusi reTepoLUuKINIECKUX
coeauHeHHi», «OKypHan opraHmdeckoil xumum» W Ap. Tpyabl KoHpepeHUHi MO0 TOPEHUI0 H
JIETOHAIUH.

WNHocTpaHHble criequalu3UpOBaHHbIE KYPHAIbl M WU3/aHUs, MYyOIHKYOIMe MaTepualbl MO
temaruke kadenpsl: «Propellants, Explosives, Pyrotechnics”, “Journal of the Hazardous Materials”,
“Journal of the Energetic Materials”, “Combustion and Flame”, “Thermochimica Acta” u np.

CripaBOYHHMKH U SHIIUKIONEANUN:

1. Encyclopedia of explosives and related items /ITox pen. B.T. Fedoroff , O.E. Sheffield//
US army research and development command TACOM, ARDEC. Warheads, energetics and combat
support centr. Picatinni Arsenal, New Jersey, USA. —1960. —V.1. =799 p. —1962. —V.2. —645 p.—
1966. —V. 3. =558 p. —1969. —V. 4. 1029 p. —-1972. -V.5. 784 p.—1974.. -V.6. -840 p. — 1975.
-V.7. =637 p. -1978. -V.8.-1005 p. —1980. -V.9. - 911 p. -1983. — V. 10. =783 p.

2. DHepreTuyecKre KOHICHCUPOBaHHbBIE cUCTeMbI /KpaTkuii SHIMKIIONEJUUECKHA CI0Baph.//
M. Anyc-K, 1999. =595 c.

3. Beilsteins Handbuch der Organische Chemie.

DneKTpOHHbIE 0a3bl TaHHBIX:

1. baza ngaHHBIX IO TEPMOJAMHAMUYECKUM CBOMCTBAM SHEPrOHACHILICHHBIX MaTepUaJIOB
®panxoBepckoro HHCTUTYyTa Xumuueckoi Texnosoruu (ICT).

2. ba3a [naHHBIX 1O CBOHCTBAM M CTAlMOHAPHOMY TOPEHHMIO SHEPrOHACHIIEHHBIX
marepuasioB - FLAME (PXTY um JI.M1.Menneneena).

3. ba3za naHHBIX N0 YyBCTBUTEIBHOCTH SHEPrOHACHIIEHHBIX MAaTEPUAIOB K Pa3JIMYHOTO pojia
MexannueckuM BoznencTBusaM — HAZARD (PXTY um. JI.M.Mennaeneesa).

1.2. ®u3HUKO-XMMUYECKUE METO/Ibl UCCIIEIOBAHNS SHEPT OHACHIIIEHHBIX MaTepHaJIOB

KpaTkas xapakrepucTUKa BO3MOKHOCTEH Ka)JI0T0 M3 COJEpXKAIKUXCsS B IIporpaMme MeToja
(U3NKO-XMMUYECKOTI0 aHAIN3a.

UcnonezoBanne  UK-cnexktpockonuu it WAGHTU(QUKALMKM ~ 3HEPrOHACHIIIEHHBIX
COEMHEHUH. XapaKTepuCTUYECKHE YaCTOThl OCHOBHBIX 3Heprocoepxamux rpymnmn: NOz, NO, N3 u
np. BnusHue atoma, CBSI3aHHOTO C HUTPOTPYIIOHN, HA IOJIOKEHHWE 3THUX YacTOT — pas3iudue B
[I0JIOCAX ~CHUMMETPUYHBIX UM  AHTUCUMMETPUYHBbIX KosiebaHuil  C-HuTpocoeauHeHud, N-
HUTPOCOEIUHEHUH, HUTPo3pUpoB, remauHutpocoequHennit. HWK-cnexkTpsl moamazoTHCTBIX
reTepOLUKIIOB.

HcnonpzoBanne Merona Y®-cnekTpoMeTpust Al UCCIEIOBAaHUS KUHETUKM HUTPOBAHUS U
psifa Apyrux peakuuil CHHTE3a SHEPrOHACBIILEHHbIX COeIMHEHUI. BiinsHue HUTpOrpynmnsl 1 Ipyrux
SHEPro€MKHX IPYII Ha CMEILIEHnE MaKCUMyMa MOIVIOIIEHU S U3y4aeMbIX COeIMHEHUH.

Hcnonp3oBaHne METOJOB Ta30-KUAKOCTHOM M BBICOKOA((EKTUBHON  KUAKOCTHOU
xpomarorpaguu Ui aHajliu3a M UACHTU(UKALMU SHEPrOHACBIIEHHBIX COCIUHEHUH U UX CMECEeH.
OCoOeHHOCTH aHaIM3a 3TOro Kjlacca COeMHEHUH.

Hcnonp3oBanne  MerofoB  aud@epeHIUalbHON  CKaHUpYoOLeH  KalopuMeTpuw,
TEPMOIPAaBUMEPUU Il ONpENeNeHUs] TEePMOJMHAMMUYECKUX  XapaKTepUCTHMK M  aHaJIHU3a
SHEPIrOHACBIIIEHHBIX MaTEPUAJIOB.

UcnonpzoBanne wmerogoB IIMP- u SMP-cnekrpockonun ans  WAEHTU(UKALUU U
YCTAQHOBJIEHUS! CTPYKTYPbl 3HEPrOHACHIIIEHHBIX COeAMHEHNH. BinsHue 3KCcI1030(hOpHBIX IpyIn Ha
XUMC/IBUT IPOTOHOB U JIPYTHX aTOMOB.
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MeTtoapl KOHLEHTPUPOBAHUS CJEJOBBIX KOJMYECTB SHEPrOHACBHIIICHHBIX MAaTEpUalIoB,
IPUCYTCTBYIOIIMX B Mapax M B TBepaoil (aze. Meroapl ompeneneHuss U OOHAPYKEHUs 3TUX
COEIMHEHUH NIPU HU3KUX KOHLIEHTPaLUsX.

1.3 HoBble TeHAEHIMU B HCCIEIOBaHUE CHELMAIBHBIX CBOMCTB 3HEProcojepiKaliux
MaTepuaioB

a) TepmonapHbIif METOJT KCCIIE0BAHUS CTPYKTYPbI BOJHBI TOPEHUS.

6) UccnenoBanne HecTallMOHAPHOTO TOPEHUS TPU U3MEHSIOIIEMCS JTaBJICHUU.

B) HccnenoBanue TeMneparypHoil 4yBCTBUTEIBHOCTH CKOPOCTH TOPEHUS.

r) HccnenoBanue TernoBblX 3((EKTOB B3phIBUATOrO IMPEBPALICHHUS 3HEPrOHACBHIIIEHHBIX
MaTepualoB, COCTaBa KOHJICHCUPOBAHHbBIX U I'a3000pa3HbIX MIPOIYKTOB B3phIBa.

1.4 HoBble HampaBJieHUS! B CHHTE3€ U TEXHOJIOI'MH SHEPrOHACKILIEHHBIX COETUMHEHUM

Hcnonb3zoBanue cosieil HUTPOHUS, CMECE YKCYCHOTO aHTHAPUA C a30THOM KUCIOTOU (TIpH
O0JBIIOM H30BITKE Aa30THOMW KHCJIOThI), CEPHO-a30THBIX KHUCIOTHBIX cMeced (C HHU3KUM
COJepKaHUEM CEpPHOM KHCIOThl M BBICOKMM a30THOM) MNpU HUTPOBAHUMU A30TCOJEpIKalIUX
FETEPOLIMKINYECKUX COETUHEHUH.

Karanutuueckue mnpoueccbl B XHUMHUU HUTPOCOEAUHEHUH. Peakuuu HUTpOBaHUS B
IIPUCYTCTBUM TBEPAOrO KaTaiuzaropa. CBEpXKUCIOTHBIE KaTaau3aToOpbl. BiusHuE CTPYKTYyphl
KaTaju3aTopa Ha U30MEpHBIM COCTAaB IPOJAYKTOB HUTPOBAHHUS.

1.5 UnnuBuayanbHas Hay4yHO-UCCIIEA0BaTENbCKas paboTa

Tematuka MHIUBUAYaJIbHBIX HayuyHoO-uccienoBarenbckux pador (MHWUP) onpenensiercs
OCHOBHBIMU HAyYHBIMM HAIPaBJICHUSMH paOOThI Kaeapbl U BKIIOYAET UCCIEAOBAHUS 10 CUHTE3Y,
TEXHOJIOTMM, HpoleccaM TOpPeHHUsI U JETOHAIMM M KAaTaIMTUYECKUM IpolieccaM B XUMHHU
SHEPIrOHACBILICHHbBIX COCTUHEHHH.

4. O0beM y4eOH Ol TMCUMILINHBI

Bu yac6Ho# paboTs O0beM TUCHUNIMHBI
3E Akana. 4. | AcCTp. 4.

OO0was Tpy10eMKOCTb AU CHUIIINHbI 6 216 162
KontakTHasi padoTa — ayIMTOPHbIE 3aHATHSA: 2.9 104 78
B TOM 4HcJie B opMe NPAKTHYECKOI MOATOTOBKH 2.33 84 63
Jlexnun - - -
[Tpaktuueckue 3anstus (I113) - -
Jlabopatopusie 3ausatus (JI3) 2.9 112 78
B TOM 4HcJie B OopMe NPAKTUIECKOH MOATOTOBKH 2.33 84 63
CamocrosiTesibHasi padoTa 3.1 104 78
KoHTakTHas camocTosTenbHas padbora 31 0.2 0.15
CaMocCTOsITeIbHOE U3YUYEHUE PA3/IeI0B TUCIUILIMHbI ) 103.8 77.85
IK3aMeH - - -
KonTakTHas paboTa — IPOMEXKYTOUHAs aTTECTAIS - -
IToaroToBka K 9K3aMeHy ) - -
Bua xourpoas: 3auer
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AHHOTanMs padoyeil MPOrpaMMbl AU CHUTLTHHBI
«KyasTypoaorus» (b1.B.10)
1 Ieab AuCHMNIMHBI — IPHOOPETEHNUE CTYIEHTAMHU KOMIJIEKCHBIX 3HAHUM O MPUHIUIAX U

3aKOHOMEPHOCTAX (PYHKIIMOHUPOBAHMSI KYJIbTYphI B 00ILIECTBE.

2 B pe3yabTate H3y4eHUS TUCHHUILINHBI 00YYAIOLIUIICHA JOJIAKEH:

OO6nanath cleayOUMMI KOMIIETEHIUSAMH U HHAUKATOPAMHU UX JOCTHXKEHUS:

VK-5.5, VK-5.8, VK-5.10,

3nams:

— NOHATUMHBIN anmnapar KylbTypOJIOIHH;

— TEOPETUYECKHE OCHOBBI KYJIbTYPOJIOTHH;

— (OpPMBI U TUIIBI KYJIBTYPHI;

— cr1ocoObl TPUOOpPETEHMSI, XPAaHEHUS U IIepejaull COLIMOKYIbTYPHOI'O OIIBITA;

— 0a30BbI€ LIEHHOCTH KYJIbTYpbI;

— TEOPHUIO U UCTOPHIO MEXKKYIbTYPHOU KOMMYHUKAIIUH;

Ymems:

— NPUMEHSTH [0JIy4YE€HHbIE 3HaHUS B IPOIIECCE;

— 00BACHUTH (EHOMEH KYJIbTYpPBI, €€ POJIb B UEIOBEUECKON XKU3HEAEATEIbHOCTH;

— CaMOCTOATENBHO OCBAaUBATh LICHHOCTH MUPOBOM U OTEYECTBEHHOU KYJIbTYpHI;

Bnaoemns:

— COBOKYITHOCTbIO 3HaHUM, OOECHEUMBAIOUIMX I[IUPOKYIO HSPYIULHUI0 U KYyJIbTYpPHBIN
Kpyrosop,

— HaBBIKAMU TPOJYKTUBHOIO JIEJIOBOTO OOLIEHHS C NPEACTABUTEISIMU PA3IUYHBIX
KyIBpTYD,

— YBa)XXKEHUEM K KYJIbTYPHBIM LIECHHOCTSIM.

3 KpaTkoe cogepxxanue JHCHUTIIHHBI

Pa3zoen 1. OcrosHnvie npobaemsbr meopuu Kyibmypbvi

1.1 Kynbryposorus kak Hayka

1.2 IIpoGnema npouCcXoXICHUS U ONPEAEICHUsI KYIbTYpBbI.

1.3 Cucrema KYJIbTYpPBI, CTPYKTYpHas LIEJIOCTHOCTH u 3aKOHOMEPHOCTH
(yHKIIMOHUPOBAHUS KYJIbTYPBI.

1.4 KynbTypa Kak 3HAKOBO - CHMBOJIMYECKAs! CUCTEMA.

Pazoen 2. [lunamuxa u munonocuzayus Kyniomypul

2.1 IIpoGiema nuHAMMKH KYJIBTYpBI

2.2 TlpoGiemMa THIIOJIOTU3AUH KYJIbTYphI

Pazoen 3. I[lonamue coeépemeHHOU Kyibmypbl U pOAb POCCUNUCKOU KVIbMYPbl 6 €
oanvHeuuem passumuu

3.1. [lonuponus MupoBoit KyabTypbl. MUp KYJIbTYphl U KyJIbTYPHbBIE MUPBI.

3.2. BzaumopeiictBue KyjabTyp: 000COOJEHHOCTh, B3aUMOCBs3b. [ J100abHBIE MPOOIEMBI
COBPEMEHHOCTH.

3.3. loMHHaHTBI KyJabTypHOTO pa3Butus Poccun.

OO111ee KOTUYECTBO pa3/IesioB 3.
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4 O0beM y4eOHOil 11 CHMIINHBI

Buj yueOHoii padoTsl

O0beM JUCHUILIMHBI

3E Akan. | Acrp.
4. 4.

O0masi TPy10eMKOCTb AUCIHUTIHHBI 2 72 54
KonTakTHas padoTa — ayANTOPHbIE 3AHATHSA 0,9 32 24
Jlexuu 0,9 32 24
[Tpaktuueckue 3anstus (I13) - - -
CamocrosiTesibHasi padoTa 1,1 40 30
KoHnTakTHas camocTosTenbHas padbora 11 0,2 0,15
CaMOCTOsITeJIbHOE U3YUYEHHUE Pa3/IeOB JUCIUILIMHbI ’ 398 | 29,85
Buj koHTpoOsIs: 3auer

AHHOTaMs padoyeil MPOrpaMmbl I CUUILIMHBI «MeHeTKMeHT»

(B1.B.11)

(aHHOTaLMS [TOKA HE MpeJICTaByIeHa, Kad. MeHemxM. 1 MapkeTuHra)
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AHHoTanus padoyeil MpoOrpaMmMbl JMCHUIINHBI
"CoBpeMeHHbIe (PU3UKO-XMMHYECKHE METO/IbI AHAJINU3Aa IHEPrOHACHIIEHHbIX COeNHeHuil"
(b1.B.12)

1. leas AUCIUATIIMHBI:

- O3HAKOMJICHHE C TEOPETHMYECKMMU OCHOBAMH U amlapaTypHbIM O(QOPMIIEHUEM OCHOBHBIX
(U3NKO-XMMHUYECKMX METOJIOB aHAJIN3a: MAacC-CIEKTPOMETPUH, ONTHYECKOM CHEKTPOCKONHU MU
UMITYJIbCHON CHEKTPOCKONHUHU SIEPHOTO MarHUTHOTO pe3oHaHca (SIMP);

- O3HAKOMJICHHE C 3a7jayaMH, PEIIaeMbIMH C TIOMOIIBIO XUMUYECKUX U (PU3UKO-XUMHUECKUX
METOJIOB aHajiu3a Juist BD matepuanos;

- OpraHu3anMsi KOHTPOJISI KauecTBa LEJEBBIX MPOJAYKTOB M PEAKLUHMOHHBIX MacCc uX
MOJIyYEeHMS;

- YCTQHOBJIEHUE CTPOCHUS U OCHOBHBIX (DU3MUECKUX XapaKTEPUCTUK HOBBIX COEIAMHEHHH;

- HUCNOJb30BaHHE (PU3MKO-XMMMUYECKHMX METOJOB aHaimM3a s OOHapyXKeHus H
uaeHtuukanun BD MarepuanoB npu UX HECAaHKUMOHHPOBAHHOM XPAHEHUH, IE€PEBO3KaX U
HCCJIEZIOBAHUN OCTATKOB I1OCJIE B3PHIBOB JUIsl IIPEIOTBPAILEHUS TPOTUBONIPABHON JESITEIbHOCTH.

2. B pe3yabTaTe H3y4eHUs] AUCHHUILIMHBI 00y4aIOLINIACSH H0JIZKEeH:

Obnadamye ciaenyOIUMUA KOMIETEHIUAMI U HHIUKATOPAMU UX JOCTHKEHUS:

IIK-1 (IIK-1.2, TIK-1.5, T1K-1.10); IIK-7 (IIK-7.1, I1K-7.2, TIK-7.3, [IK-7.6, I1K-7.8, TIK-
7.9, [1K-7.12); ICK-1 (IICK-1.1.6, I[ICK-1.1.8).

3uamo:

- TEOPEeTHYECKHUE OCHOBHI COBPEMEHHBIX METOJI0OB XHUMHYECKOTO M  (H3HKO-XHMHYECKOTO
aHaIM3a (PU3NKO-XUMHUUYECKOIO BBICOKOIHEPIreTUUECKUX BEILECTB;

- COBpEMEHHble  (U3UKO-XMMHYECKHE M  CIELHaJIbHbIE METOJbl  HCCIENOBAaHUS
BBICOKOOHEPIeTHUYECKHUX BEIIECTB U U3JEJINH Ha UX OCHOBE;

- METO/bl UCTIBITAHUN U KOHTPOJIS TapaMEeTPOB TEXHOJIOIMUECKUX ITPOLIECCOB;

- MeTo/ibl 00pabOTKHU MOIYYEHHBIX pe3yJlbTaToB, pabOThl C OMOIMOTEKAMHU CIIEKTPAIbHBIX
JAHHBIX U UX UCHOJb30BaHUA Ul uaeHTU(puKauu BO coenuuenmii;

Ymems:

- MCIOJIb30BATh UMEIOILEECs CIIELMaIbHOE 000pyI0BaHNE U MPUOOPHI (PU3HKO-XUMUUECKOTO
a”anu3a Juia uccaenosanus BOC u uznenuii Ha ux OCHOBe.

Bnaoemns:

- HaBBIKaMM MIPOBEACHUS U OpraHu3aluK padoT C UCHOJb30BAHUEM XUMUYECKUX U (PU3HUKO-
XUMHUYECKMX METOJIOB aHajlu3a Ui PELIeHHs] MPOU3BOJCTBEHHbBIX, HAyYHO-UCCIEA0BATENbCKUX U
KPUMHUHAJIMCTUYECKUX 3a/1a4;

- NpUHLUUIAMHU Pa3pabOTKU METOJMK U MPOrpaMM Uil PEIIEHUs] aHAIMTHUYECKUX 3a7ay B
obnactu BO martepuarnos.

3. Kparkoe cogep:kanue JMCUMILIMHBI:
Beenenne
CrpyKTypa AUCHUIUIMHBL, JUTEpaTypa M0 JUCLUILIMHE.
Paszpnen 1. OnTuyeckas CIEKTPOCKONHUS JHEPIrOHACBIIIEHHbIX MATEPHAJIOB

1.1. OcHOBHbIE NOJIOKEHUS MIEKTPOHHOM CHEKTPOCKONUM B MPUMEHEHUM K OOHApYKEHUIO U
UIeHTU(UKALMK ~ DHEProHACHINIEHHBIX  MaTepuaioB  (OM).  Chekrpockonusi B
yapTpaduoneToBoii M BUAMMON obOnacTu. XapakTepHble 001acTH MOTJIOLIEHUS pa3HbIX
KJ1accoB DM, 3aBUCUMOCTb CEKTPOB DM OT UX CTPOEHHSL.

1.2. OcHOBHBIE NOJIOKEHUS MOJIEKYISIPHON CHEKTPOCKONHUM B MPUMEHEHUM K OOHApYXEHUIO U
uaeHtudukaunn OM. NHppakpacHas COEKTPOCKONUs, CIIEKTPOCKOIUs KOMOUHALMOHHOTO
paccenBaHus. BBeneHue B TEOPETUYECKHE OCHOBBI METOJOB, HEKOTOpPbIE OCOOEHHOCTU
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KOHCTPYKLMH IPUOOPOB, Qypbe-CEKTpOMETpbl. Vcroabp30BaHNe ONTHUECKUX METOJIOB JUIs
KAYeCTBEHHOI'O0 M KOJHMYECTBEHHOI'O aHAJIW3a OpPraHWYECKUX COEIUHEHHH. Meroabl
00pabOTKM TIOJyYEHHBIX JIaHHBIX, OWMOJMOTEKH CHEKTPOB W WX HCIHOJIb30BAHHE IS
UACHTU(UKALUYA OPraHUYECKUX COSTUHEHUM.

Pa3nea 2. Xpomartorpaguueckne MeToabl anaausza IC

2.1. Hcnonws3oBaHue xpomaTorpaduyeckux METOJO0B (TOHKOCIOWHAs, >KUIKOCTHAs M ra3o-
XKUAKOCTHasE xpomartorpadus) npu ananuze OC. VX BO3MOXXHOCTM M HCIHOJIBb30BAaHHE B
Hay4YHO-UCCIIEZ0BATENbCKOW paboTe, B MPOU3BOJCTBEHHON MPAKTUKE U JUIsl OOHApYyXKEHUs
CIIEZIOBBIX KOJM4ecTB OM B KPUMHUHAIMCTHKE M 3KOJOrM4eckoM KoHTpoJe. OOpaboTka
XpoMaTorpamMM, OCHOBHBIE XpoMarorpaduyecKkue mnapameTpbl, HyleBas (0azoBas) JTUHHS,
mIyM, apeiid HyJaeBo# JUHUHU, XpoMaTorpaduyeckuil MK, OCHOBaHUE MHKA, MJIOMIAb IMHKA,
BbICOTA IMKA, IIMPUHA THMKa, OOBEM yJEp>KUBAHMUSA BEIIECTBA, MEPTBBIH 00bBEM,
IIPUBE/ICHHBIH 00BbEM ylIEepKUBaHUs, aOCOJIIOTHOE BpeMsl YAEp>KUBAHUS BELIECTBA, MEPTBOE
BpeMs, I[IPUBEIECHHOE BpeMs YACpKHUBaHMs, SPPEKTUBHOCTb XpoMaTrorpapuyeckoi
CHCTEMBI, YUCJIO TEOPETUUYECKUX TAPENIOK, (PaKTOp ylaep:KuBaHUs (KOA(PPHUIMEHT eMKOCTH),
CEJIEKTUBHOCTb,  KOAX(P(QUIMEHT  aCUMMETpPUHM,  pa3pellieHue IHKOB, IOCTPOEHUE
KaJIMOpPOBOYHON 3aBHUCHUMOCTH, a0COJIIOTHAsE KaIUOpOBKA, BHYTPEHHUM CTaHIAapT, BHEIIHUMN
CTaHJApT, HOPMHMPOBKA, KOJMYECTBEHHBbIM aHanu3. Vcrnosnb3oBaHHe MPOrpaMMHOIO
obecrieuenus (Xcalibur 1 MynbTHXpOM) NMpU TOCTPOECHHHM METOJA aHanu3a U 0OpaboTke
XpOMaTorpamm.

2.2. Toukocnoiinas xpomarorpadus (TCX) B mpumeHeHun K aHanu3y u oOHapyxenuto IC.
OcnoBHble Tunbl wiactud st TCX, Bei6op miuactuH A aHanuza 9C. CocTaBbl JIIOEHTOB
s onpeaeneHust OM Meronom TCX, npuHOUN BbIOOpa 3MIOEHTA, BIUSHUE XUMHUYECKHX
cBoiictB OM, runponuruyeckas ctaOuwibHOCTh OM. TexHuka BbINOJHEHHs aHanuza OM
metonom TCX, moaroroBka u HaHeceHue mpo0. lcnonb3oBaHue o0pa3LOB CpaBHEHUS.
UyBCTBUTENBLHOCTh METO/IA K Pa3HbIM KilaccaM OM. MeTopl BU3yalu3alii XpoMaTorpaMmm
OM. CBs3p MeToJa BHU3yalIM3allUM C XUMHUYECKMMH CBOMCTBAMU M CIEKTPAIbHBIMU
cBoifctBaMu OM (kiaccel HUTPAMUHOB, HUTPOI(PHUPOB U IMOJIMHUTPOAPOMATUUECKUX
coeauHeHuit). [IposBisioniyie peareHTsl — pacTBOp AUQPEHUIAMUHA, PACTBOPbl OCHOBAHMUH,
peaktuB ['pucca. KommdecTBeHHbIE MeETOABI B TOHKOCIOMHOW Xpomartorpaguu —
JICHCUTOMETPUS1, OTPAaHUYEHUS METO/1a, alllapaTHas U IporpaMMHasl peajin3alus MeTo/a.

2.3. Bbicokor(pdekTHBHAs KUAKOCTHAasE B IMPUMEHEHUM K aHaiau3y U oOHapyxkeHuto OC.
[MpuHnn paboThl M YCTPOMCTBO JKUAKOCTHOTO Xpomarorpada, THUIBI XpomaTorpagos
(BOXX, u CBOXX). OcHOBHbIE THUIIBI XPOMAaTOrpahpuuECKUX KOJIOHOK, BBIOOpP KOJIOHKH
s aHanuza OC. CocTaBbl AUIIOEHTOB Ui ompeneneHuss OM meroxom KX, nmpuHumn
BbIOOPA INMIOEHTA, BIMUSHUE XUMUUYECKUX CBOMCTB DM, rujponuruyeckas crabuibHOCTs DM.
Texnuka  BbeIMOJSHEHUs aHanm3za OM  wmeromom  BOXX, moaroroBka  mpo0,
ueHtpudyrupoBanue, GunapTpaims, TBepAodazHas dKcTpakius. (OCHOBHBIE — THIIbI
nerekropoB it BOXX < —  cnekrpodoromerpuueckuii,  AMOAHAas — MaTpULa,
peppakToMETpUYECKUI M JETEKTOp MO0 CBETOPACCEUBAHMIO, MPUHIMN JAEHCTBUSA, 00JacTu
IIPUMEHEHUs Npu aHainu3e DM, orpaHuyeHMsl, YyBCTBUTEIBHOCTh U IMANa30H JTMHEWHOCTH.
YyBCTBUTENBHOCTh METO/IA K Pa3HbIM Kilaccam OM.

2.4. T'a30Bas M razoXHAKOCTHas XpoMmarorpadus B NPUMEHEHUU K aHAINW3y U OOHAPYKEHMIO
OC. Ilpunuun paboTbl W YCTPOUCTBO TazoBoro xpomatorpada. OCHOBHBIE THIIBI
xpoMaTorpauyeckux KOJIOHOK, BbIOOp KoJOHKM g aHamuza OC. Beibop ycnoBuit
aHauu3a, BIMSHHE TEPMHMUYECKOM CTOMKOCTM W mojsipHOCTH OM, BBIOOp TeMIeparypsl
TEPMOCTaTa, HM30TEPMUUYECKHI W IPOrpaMMHUPOBAHHBIA PEXHUM, BIUSHUE TeMIIEpaTypbl
WcrapuTens U JeTeKkTopa. TexHuka BeInojdHeHus ananu3za OM merogom BOXKX, moarotoska
npo0, UeHTpudyrupoBaHue, QuUIbTpauus, TBepaodasHas HKCTpakuus. Vcmnosb3oBaHue
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METOZIOB BBOJIa PAaBHOBECHOTO TMapa M TBEpA0(ha3HOW MHUKPOIKCTPAKLIMU IS aHAIHU3a
JETY4nX KOMIOHEHTOB DM U MPOAYKTOB UX MPEBPALLEHUS. Y HUBEPCAJIbHbIE U CEJIEKTUBHbBIE
JETEKTOPbI, UX MPUMEHEHUE NpH aHauuze DM, npenMylecTBa CElNeKTUBHBIX JETEKTOPOB.
OCHOBHbBIE THIIBI JIETEKTOPOB — JETEKTOpP IO  TEIIONPOBOJHOCTH, IUIAMEHHO-
HMOHU3AIMOHHBIA JETEKTOp, a30THO-(OCHOpPHBIN NETEKTOp, MIaMEHHO-(POTOMETPUUECKUI
JIETEKTOP, AETEKTOP 3JIEKTPOHHOTO 3axBaTa, MPUHIMI JeHCcTBUS, 00JIaCTH IPUMEHEHUS IPU
aHamuze  OM,  OrpaHWYeHHUs,  YYBCTBUTEJIBHOCTb M  JMANA30H  JIMHEWHOCTH.
YyBCTBUTENBHOCTh METO/IA K Pa3HbIM Kilaccam OM.

Pazgen 3. Macc-cnekrpockonus M

3.1.

3.2

3.3.

Hcnonp3oBaHne M OCHOBHBbIE BO3MOYKHOCTH Macc-criekTpockornuu OM. Bpenenue B
TEOPETUYECKUE OCHOBBI MACC-CIIEKTPOMETPUH, KOHCTPYKIIMS U NMPUHIUI pabOThl OCHOBHBIX
TUIIOB CEJIEKTOPOB MOHOB: KBaJPYIOJib, MOHHAS JIOBYILKA, BPEMSIPOJETHbINH, MarHUTHBIMN,
MaccoBoe paspenieHue. KpaTkas xapaktepuctuka MH(OpMaIuu, MojaydaeMoill B MeETOJax
Macc-CIIEKTPOMETPUU U XPOMATO-MACC-CIIEKTPOMETPHH - IIPSIMOE U3MEPEHUE MOJIEKYIISIPHOMN
Macchbl BEIECTBA, MCIOJIb30BAHUE MAaCC-CIIEKTPOMETPUU BBICOKOTO pa3pelieHus s
MIOJIy4EHHsI TOUHOTO 3HAYEHUs MOJIEKYJISIPHON Macchl U pacdeT OpyTTo-(opMyiy BellecTBa,
pasfiesieHMe  aHaJMTUYECKOro CHUrHaja o0pas3lioB BO  BPEMEHHM, M3Yy4eHUE psja
TEPMOJAMHAMHYECKUX MPOIECCOB (McnapeHue, cyonumarius). OcoOeHHOCTH Macc-CIEKTPOB
HUTPOCOEMHEHNUH, XapaKTepHble MOHbl U cXeMbl (parmeHTauud. OCHOBHBIE METO[IbI
HMOHM3allUM B Macc-crekTpomerpuu: «XKectkue» - wuonumzauus snekrpoHamu (MO, EI)
UHAYKTUBHO-cBs13aHHOM mina3Moil (ICP) u «Msirkue»- xumuueckass nonuzauus (XU, CI),
XUMUYeckass uoHuzauus npu arMmocpepHom pasienun (XHAJl, APCI), marpuuHo-
aKTHBHpOBaHHass JasepHass necopOuus/monmszauus (MAJIAW, MALDI), wnonuzanus
anekrpopacnbuieHueM (MUOP, ESI) IlpunuunuansHas cxeMa HOHHOTO HCTOYHUKA.

Kparkue cBenenuss o razoBoil xpomato-macc-cnektpomerpuu (I'X-MC), cTbIKOBKa
xpomarorpaga M Macc-CHeKTpPOMETpa, OIpPaHUYEHUs, HAKJIaJbIBA€Mble Ha METO] aHaJIu3a.
Kparkue cBeaeHus o XKuAKOCTHOM XpomaTo-macc-cnekrpomerpun (KX-MC), creikoBka
xpomarorpaga M Macc-ClleKTpoMmerpa, orpaHuyeHus u cneuupuxka XKX-MC ananusa,
obmnactu npumenenus XKX-MC. OcnoBHbie untepgeiics! - ESI u APCI.

Coznmanue Meroja TMpOBENEHUs aHalu3a B ciydae omnpeneneHuss OM. OOpabotka u
UHTEpIpeTaluss Macc-CIeKTpoB. BblieneHne MONEKyIIpHOrO HMOHA, aHajlu3 HOHOB-
annykToB. Mcnonb3oBaHne Macc CIEKTPOCKOINUM IPU YCTAHOBIEHUM CTPYKTYpPbI BEILECTB,
UCIOJb30BaHUE OMONIMOTEK  Macc-CIeKTpoB. ba3oBble  NPUHIMIBI  UCIIOJIb30BAHUS
nporpaMmMHoro obecrneueHust Xcalibur. Meroapl ¢ perucrpanueii monaoro crekrpa (TIC),
BbIOpaHHbIX MOHOB (SIM) u noHHbIX peakuuil (SRM), OCHOBHbBIE NPUHIMIBI CO3JAaHUS
MeTo/1a, cxema nposeaeHust MC" skcriepuMeHTa.

Paznen 4. Cnexkrpockonust AMP na aromax H, C, N npu ycranoBjieHns cTpykTypsl 9C

4.1.

4.2.

4.3.

OcHoBHbIE TOJIOKEHUS U BuAbl crekrpockonuu SAMP. Teopernueckue ocHoBbl SAMP
JKcIepuMeHTa. KBaHTOBO-MEXaHUUECKOE U MAKPOCKOIIMYECKOE pacCMOTpEeHUEe. MarHuTHele
cBoiictBa sanep. DPpdext 3eemana. YpaBuenus broxa. IlpeoOpazoBanne Pypne-SIMP.
B3aumogeiictBue MeXJQy HAaMarHWYEHHOCTHIO M JAonojHUTENbHBIM mosieM  (RF).
Penakcanus snepHOil HAMAarHUYEHHOCTH.

OcunoBuble mapamerpsl 'H SIMP. Xumuueckmii cusur. DakTopbl, ONpPEAENAIONIHNE
MOJIOKEHNE XMMHUYECKOTO CABUTa. MarHuTHas aHM30TPONHS (YHKIMOHAIBHBIX TPYMI U
atoMoB. CIIMH-CIIMHOBOE B3aumojeicTBue. MynbTUIIIETHOCTh curHanoB. Knaccudukanus
CHUHOBBIX cucTeM. SnepHblii 3dpdexr Opepxaysepa. IMP skcrepumenTsl Ha sapax C,
519N 1 N. XapakTtepucTuku siaep, MKaabl XAMHYECKMX CIBHIOB, CTAHIAPTHL.
[Ipaktuueckue acnektsl SAMP. KoncTpykTuBHBIE 0COOEHHOCTH COBpeMeHHbIX SMP-
criekTpoMeTpoB. Perucrpanus u o0paboTka naHHBIX. BbIOOp MeTonma, pacTBOpHUTENS,
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temnepaTypbl. HWuTepnperauus pe3ynbTaToB. lIporpamMmHbie cpeicTBa JUisi pacuera
criektpoB AAMP.

4.4. lsymepnass  SAMP  cnektpockonusa. OOmme TmOHATUS O KoppensuuoHHo  SAMP

cnektpockonuu. ['omosnmepnas (COSY, TOCSY, INADEQUATE) u rereposiaepHas
(HSQC, HMQC, HMBC) nBymepnas SIMP cnekrpockonus. Beibop, aAocToumHcTBa U
00acTu NpUMEHEHUs!.

Pa3pea S. PentrenoguiyopecueHTHbBIC H PEHTIeHOAM(PPAKIMOHHBIE METOABI

5.1

5.2.

. OcHOBHBIE MPUHIHUIIBI 1 BO3MOXXHOCTH peHTFeHO)lI/I(l)paKIII/IOHHI)IX MCTO/IOB IIPpHU aHAJIN3C U

uaeHtuukauun OC. Teopus Audpakuuy peHTTeHOBCKUX Jydyeil. 3akoH bporra.
HcTouHuKH pEHTI€HOBCKOro M3nydeHUus. KOHCTpYKIIMOHHBIE 0COOEHHOCTH PEHTI€HOBCKUX
mugpaktomeTpoB. Judpakuus Ha MoHOKpucTaiuie. Meton Jlays, MeTos Bpallaromierocs
Kpuctaiuia. PeHtreHomudpakuvoHHbI aHanmu3 mnopomkoB, Merox JleGas-Illeppepa.
Anroput™m paciinpoBKM M YTOUYHEHHUE CTPYKTYpbl BemiecTBa. DakTop pacxoIUMOCTH.
[IpencraBienne 3KCIEPUMEHTATIBHBIX TAHHBIX.

OCHOBHbIE IPUHIUIBI U BO3MOXHOCTH PEHTI€HO(PIIYOPECLIEHTHBIX METOJIOB IIPU aHAIU3E U
uneHtuukanun OC. @Ou3zuka PEHTIEeHOBCKOW  (IIyOpPECIIEHTHOM  CIIEKTPOCKOIHUH.
XapaktepucTuueckoe wusiydyeHue. 3akoH Moszmu. KadecTBeHHBIH M KOJIMYECTBEHHBIN
PEHTTeHO(IyOPECLIEHTHBIN aHaIN3.

Pazgen 6. Xumuueckne metoabl 00Hapy:keHuss IM

6.1.

6.2.

6.3.

OOune MeToibl 0OHApYKEHUsI HUTpocoeArHeHui. [[BeTHbIe peakiuu npu oOHapyXeHUU
MOJIMHUTPOAPOMATUYECKUX COEIUHEHUHM (KOMIUIEKChl SIHOBCKOro, B3aMMOJEHCTBHE C
OCHOBAHUSMH), HHTPAMHHOB M HHUTPO3(hUpPOB (ompeaeneHue ¢ AUGUHUIAMHHOM U
pesopumHOM peakuus ['pucca u T.71.). [locnenoBarenbHoe 0OHapykeHue TpEx kiaccoB BB.
Onpenenenue anupaTHueCKUX HUTPOCOEIUHEHUH B TOM YHUCIIe HUTPOMETAHA.
OOHapyxeHMEe  NEepoKCHMIOB.  Meroapl  ompeieneHus:  TPUALlETOHTPUIIEPOKCHA,
nuaneronaunepokcuna, I'MT/. Wcnonp3zoBaHue (pepMEHTATUBHBIX peakini.

OOHapyXeHHEe HEOPraHM4eCKUX OSHEProeMKHUX coeAuHEeHUH. Meroapl onpeaeneHus
HUTPATOB, HUTPUTOB, XJIOPATOB U MEPXIOPATOB.
4. O0beM y4eOHOil TMCUMIIINHBI

Bun yueOHOi paboThI Beero
3E Akan. 4. | AcTp. 4.

OO6mas TpyI0eMKOCTh JUCIUTLIHHBI 5 180 135
KontakTHasi padoTa — ayIMTOPHbIE 3aHATHSA: 1.8 64 48
B TOM 4YHCJe B popMe NPaKTHIeCKOH MOATOTOBKH 0.45 16 12
Jlexuu 0.45 16 12
[Tpaktuueckue 3ausatus (I113) 0.45 16 12
Jlaboparopusie 3anarus (JIP) 0.9 32 24
B TOM 4HcJie B (opMe NPAaKTUUYECKON MOJArOTOBKH 0.5 18 13,5
CamocrosiTesibHasi paboTa 3.2 116 87
KoHTakTHas camocTosTenbHas padora 39 0.4 0,3
CaMocCTOsITEIbHOE N3YUYCHUE PA3/IeIOB IUCHUILIMHBI ) 115.6 86,7
IK3aMeH - - -
KonTakTHas paboTa — IPOMEXKYTOUHAs aTTECTAIS - -
[ToArOTOBKA K K3aMEHY. ) - -
Bua xourpoas: 3ayeT ¢ OLEHKOM
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AHHOTanus paboyeil MPOrpaMMbl AU CHUILTHHBI
«OCHOBBI KBAHTOBOW XHMHMH OPraHMYECKUX COeIMHEHNH a30Tay»
(b1.B.13)

1 Heap AMCHUIIMHBI — COCTOUT B MU3YYEHUM OCHOBHBIX IOHATHM COBPEMEHHOW KBaHTOBOM
XUMUHU U KBAHTOBO-XMMHUUYECKUX METOJIOB pPacieTa CTPOEHHUSI U CBOWCTB XMMHYECKHUX CHUCTEM; BO
BBEJIEHUU CTYJIEHTOB B KPYI' OCHOBHBIX MPEJCTABIEHUN O XUMUYECKON CBA3U U MEXMOJIEKYJIAPHBIX
B3aMMOJICHCTBUAX U O3HAKOMJIEHMM Ha JTOH OCHOBE C OCOOEHHOCTAMH XMMHYECKOH CBS3H B
XUMHYECKHX BEIIECTBAaX M OOYCIOBJICHHBIX 3TUM CBOMCTBAMHU MAaTEPHUAJIOB; B OCBOCHUHU PabOTHI C
OCHOBHBIMH KBAHTOBO-XMMHUYECKHMMHU KOMIIBIOTEPHBIMU MpPOrpaMMaMH, HMCIOJIb3YEMbIMU Ha
MPaKTHUKE.

2 B pe3yabTate H3y4eHUs TUCHHUILINHBI 00YYAIOLIUIICA JOJIAKEH:
Obnadamyp ciaenyOIUMMUA KOMIETEHIUAMI U HHIUKATOPAMU UX JJOCTHKEHUS:
NK-1-7IK-1.4, [IK-1.7, IIK-1.12

3nams:
- OCHOBHBIE [IOJIO)KCHMSI KBAHTOBOM XHMHH, COBPEMEHHOW TEOPUHM XUMHUYECKOM CBA3M U
MEXMOJIEKYJISIPHOTO B3aMMOJEHCTBUS M IPUMEpPHl €€ MPUMEHEHUs K KOHKPETHBIM XHMHYECKHM
cucTeMam;
- IPUHLUIBl  KOJIMYECTBEHHOM XapakTEepU3alUM AaTOMHOM M  DJIEKTPOHHOM  CTPYKTYPbI
MOJIEKYJISIPHBIX CUCTEM U MOJIUMEPOB;
- OCHOBHBIE B3aUMOCBSI3U MEX]y AJIEKTPOHHON CTPYKTYpOd M (PM3HKO-XUMUYECKHMMH CBONCTBaAMHU
BELLECTB, JIEKALUE B OCHOBE YIIPABJICHUS CBOMCTBAMHU;
- BO3MOKHOCTH OCHOBHBIX COBPEMEHHBIX KBAaHTOBO-XMMHMUYECKUX PACUETHBIX METOJO0B U 00JacTH
UX HPUMEHHUMOCTH.

Ymemn:
- IPUMEHATh KBAHTOBO-XMMHMYECKHE IOAXOJbl M METOJbl ISl pacyeTa, HHTEpHpeTanuuu |
IIPEJICKA3aHusl CTPOCHUSI U CBOWCTB MOJIEKYJISIPHBIX CUCTEM.

Bnaoemns:
- DJIEMEHTapHbIMH HaBbIKAMH IPUMEHEHMs] KBAaHTOBO-XMMHUYECKHMX IIOJXOJOB M METOJ0B M
UHTEpPIpETAaluy  pPe3yJbTaTOB IpPU PpEIIEHUH MPAKTUYECKHMX TEXHOJOTMYECKHX 3ajad |
CTaHJAPTHBIMU KBAHTOBO-XMMHUYECKUMH KOMIIBIOTEPHBIMU MPOTrpaMMaMHU.

3 KpaTkoe cogepxxanue JHCHUTIIHHBI
Beeoenue. [lpeamer kBaHTOBOM XUMUH. PoJib KBAHTOBOY XMMHMH B ONTMCAHUU XUMHUYECKUX SIBICHUI
U IIpoLeccoB. B3auMoCBA3b KJIIACCUYECKON U KBAHTOBOM MOJIEIEH MOJIEKYII.
Pazoen 1. Obwue nonoscenus K6aHMOBOU Xumuu
1.1.  OcHOBHbIE IPUOIMKEHUS
OCHOBHbIE NPHUHIUIBI KBAaHTOBOM MEXaHUKHU. BapualMOHHBIM MeETOJ] HaXOKIEHHsS BOJIHOBBIX
¢ynkuuid. [Tpubnukenne He3aBUCHUMBIX YacTUL. MeToJ camMOCOriIacOBaHHOIO IOJIA Uil aTOMOB.
[TpubnurkeHue HEeHTPAIBHOTO MOoJIA. ATOMHbIE OPOUTAIN U UX XapaKTEPUCTHUKH.
1.2. OaHO3JIEKTPOHHBIE U MHOTO3JIEKTPOHHbIE BOJIHOBbIE (DYHKIIMU M METOJIbl X pacuera
AHTUCHUMMETPUYHOCTh MHOTO3JIEKTPOHHOW BOJIHOBOM (yHKkuuu. CrnuH-opOutanu. JleTepMUHAHT
Crneittepa. Metonst Xaptpu-®oka u Kona-lllsma, xumuyeckas TPAKTOBKAa IIOJYy4aEMBIX
pe3yabTaTOB. DJIEKTPOHHBIE KOH(PUTYypaLlUU aTOMOB.
Pa3zoen 2. Keanmosas xumus monexyn
2.1. MounekynsipHasi CTpYKTypa U METO/IbI €€ pacueTa
[Tpubnuxenue bopna-OnmnenreliMepa, aguaOaTHUECKUM MNOTEHLUAN W IOHATUE MOJIEKYJISIPHOMN
crpykrypbl. Metoasl Xaptpu-®oka u Kona-Ilsma ans monekyn. [Ipubmmwxkenne MO JIKAO.
DneKTpoHHas Koppensus. MeTtoa KOH(GUTYypallMOHHOTO B3auMOAEUCTBHUSA. Teopusi BO3MYIIEHUH.
DOHepruy IUCCOLUAUU XUMHUYECKUX CBSI3EH.
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2.2. Hesmnupuyeckue U NoJy>MIUPUYECKUE METOAbI KBAHTOBON XUMUU
Wepapxusi MeTon0oB KBaHTOBOW Xumuu. HesMmmupuueckas KBaHTOBash XUMHs. ATOMHbBIE H
MOJIEKYJISIpHbIE Oa3uCHbIE HAOOPHI Ui HEAMIMPUUECKUX PACUETOB, UX POJIb B ONMCAHUU CBOICTB
Mouiekyll. [lomysmnupudeckue meTonspl. BaneHTHoe M T-31€KTpOHHOE NpUOIMKeHHs. MeToabl
[Tappuzepa-ITonna-ITappa u Xrokkens. TOYHOCTP KBaHTOBO-XMMHYECKHX pacye€TOB CBOMCTB
MOJIEKYJI.
Paszoen 3. Xumuueckas c6:a3b u peakyuonHas cnocCOOHOCMb IHEP2OHACLIUJEHHBIX COEOUHEHULL
3.1. Xumuyeckast CBSI3b U MEXMOJIEKY/ISIPHbIE B3aUMOJICHCTBUS

OpOutanpHass KapTUHA  XUMUYECKOM  cBsi3u. KOHCTpyKTMBHasT M JeCTPyKTHBHas
uHTeppepeHuus opouraneil. MosekyisipHble OpOMTaIM M UX CUMMETpuiHas KiaccupuKanus.
Koppenaunonsusie auarpaMMbl. DJEKTPOHHbIE KOH(PUIypalMu ABYXaTOMHBIX MOJIEKYJ. AHamu3
3aceneHHOCTel opOuTanei. IIpocTpaHCTBEHHOE pacrpeaeieHre dIEKTPOHHOW IUIOTHOCTH H
XUMHYecKas cBs3b. Tonosornyeckas Teopusi XMMUUECKOH CBS3U.
3.2. KBaHTOBO-XMMHUYECKOE OMHCAHUE XMMUYECKUX PeaKlnii

[ToBepxHOCTh MOTEHLMANBbHON 3HepruM xumudeckodl peakuuu. OcoOble Touku [II1D u
PaBHOBECHBIE U IE€PEXOJHbIE COCTOSIHMA. MeTo/bl ONMCAaHUS XUMHUYECKUX pPEaKLMil: Teopus
BO3MYLIEHHUM, METOJI KOOPIAMHATHI peakuuu. [I[pumeHeHrne KBaHTOBON XUMUU JUIsl XapaKTepU3aluu
PEAKIIMOHHOM CITIOCOOHOCTH 3HEPrOHACHIIEHHBIX COEIMHEHUM.
3axntouenue. KBaHTOBast XUMMSI KaK MHCTPYMEHT MPOTHO3a B XUMHUHM M XUMHUUYECKOM TEXHOJIOTHH.
OO111ee KOTUYECTBO pa3/IesioB — 3.

4 O0beM y4eOHOil 1 CHMIINHBI

O0beM TUCHUNTIMHBI
Bun yueOHoii padoTsl Axan, | Acip.
3E
4. 4.
O0masi TPy10eMKOCTb AUCIHUTIIHHbI 2 72 54
KontakTHasi paboTa — ayIMTOPHbIE 3aHSITHSA 0,89 32 24
Jlexuu 0,445 16 12
[Tpaktuueckue 3anstus (I13) - - -
Jlabopatopusie pabotsi (JIP) 0,445 16 12
CamocrosiTesqibHasi paboTa 1,11 40 30
KoHnTakTHas camocTosTenbHas pabora IN7 0,2 0,15
CaMOCTOsITeJIbHOE U3YUYEHHUE Pa3/IeOB JUCIUILIMHbI ’ 398 | 29,85
Buja koHTpoas: 3a4er

AHHoTanus padoyeil MporpaMMbl JMCHUIINHBI
«OCHOBBI TEXHHYECKOI'0 PeryJIMpoOBaHUs M METPOJIOT HID)
(b1.B.14)

1. Heab JMCUMINIMHBI — OJIYyYEHUE CTYAEHTAMU OCHOBHBIX HAaYy4YHO-IIPAKTUUYECKUX 3HAHUI
B 00J1aCTH METPOJIOTMM U OCHOB TEXHHYECKOI'O perylupoBaHusi Ha Tepputopun PO u 3a pybexom,
HEOOXOMMBIX JJIs pelleHUs 3ajady oOecreueHus €IUHCTBA M3MEPEHHHM M KOHTPOJIS KauyecTBa
npoaykuuu  (yciyr), METpOJOrMYeCKOMY W HOPMAaTHMBHOMY OOECIIEUeHHMIO  pa3pabOTKH,
MIPOM3BOJICTBA, UCTIBITAHUM, SKCIUTyaTalluy U YTUJIN3aLUU TPOLYKIIUH.

2. B pe3yabTaTe H3y4eHUs! AUCHHUILIMHBI 00y4aIOLIUIACSH H0JIZKEeH:
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Obnadamyp ciaenyOIUMUA KOMIETEHIUAMI U HHIUKATOPAMU UX JJOCTHKEHHUS:
1IK-4.6, IIK-4.7; IIK-4.8; IIK-4.9; IIK-4.10; IIK-4.13; I[IK-4.14

3namo:

-COBPEMEHHbIE TEHACHIIUN PAa3BUTUSI TEXHUKHU U XUMUUYECKOUN TEXHOJIOTUH;

-COBPEMEHHBIE METO/1bl U3MEPEHUsI (PU3NKO-XMMHUYECKUX [T0Ka3aTele U UX NOrPEeLIHOCTEH;

- 3aKOHO/IaTeJIbHYI0, OPraHNU3ALMOHHYIO, HAYYHYIO U TEXHUUYECKYIO OCHOBBI OO€CIIeUeHMsI
€IMHCTBA U3MEPEHUHN U CTaHAAPTU3ALIH.

-IOPSIIOK Pa3pabOTKU, YTBEPKACHUS U BHEAPEHUS CTaHIAPTOB, TEXHUYECKUX YCIOBUN U
JPyroii HOPMAaTUBHOW U HOPMATUBHO-IIPABOBON JOKYMEHTALUU;

- MEPCNEKTUBbl TEXHUUYECKOTO pa3BUTUS M OCOOCHHOCTH [ESITEIbHOCTH OpraHu3aiui,
KOMIIETEHTHBIX Ha 3aKOHOJATEJIbHO-IIPABOBOI OCHOBE B 00JIACTH TEXHUYECKOI'O PETyIMpPOBAaHUS U
yIIpaBJIEHUs] KAYECTBOM;

-OCHOBHBIE (DOPMBI MOATBEP)KICHHUS COOTBETCTBHS, YYaCTHHKOB PalOT MO cepTU(HKAINY,
cxeMbl cepTudukanuu u aexknapuposanus B PO u 3a pydexom.

Ymems:

-IIPUMEHATh METOJAbl M HCMOJb30BaTh TMPUHLMUIBI CTaHIAPTU3AIUU TIPU  pa3paboTKe
HOPMATHUBHBIX JIOKYMEHTOB;

-IIPUMEHATh Ha mNpakThke DenepanbHble 3aKOHBI U MEXKIYHAPOJHBIE PEKOMEHIAIMU B
00J1aCTH METPOJIOTUH M TEXHUYECKOTO PEryITUpOBAHMUS;

-IIPUHUMATh YYacTHE€ B TIpOLIeCCaX TOATBEP)KIEHUS COOTBETCTBUS PA3HOTO YpPOBHSA-
aKKpeIUTaIK, IPUEMKE, SKCTIEPTU3E, JIUIIEH3UPOBAHUH, TOCKOHTPOJIE U HA30PE;

-MCTOJIb30BaTh ~ TEXHUYECKHE CpeACTBAa Ui M3MEPEHHSI OCHOBHBIX IapaMeTpoB
TEXHOJIOTUYECKOTO MPOoLiecca, CBOMCTB ChIPhS U PO TYKIIHH.

MPUMEHSATh METOJIbI KOHTPOJISL ¥ YIPABJICHUS Ka4eCTBOM MPOAYKIIMH U MPOU3BOJACTBEHHOTO
npoliecca mpearnpusiTus;

-aHAJIM3UPOBATH JIAHHBIC O KAYECTBE MPOIYKIIUU U OTIPEACIISATh PUIUHBI Opaka;

Braoems:

- HaBbIKAMM OCYLIECTBJIATh IIOMCK, KPUTHUECKUH aHaIM3UpPOBaTb U CHUHTE3UPOBAThH
UH(pOPMAIUIO, IPUMEHATh CUCTEMHBIHN MOAXO0/ AJIsl PELIEHHsI IOCTABJICHHBIX 3a/1a4;

- HaBBIKAMU HCKaThb HYXHbI€ HCTOYHMKM HH(pOpMALMM U JaHHbIE, BOCIPUHHUMATh,
aHAJM3MPOBATH, 3AIIOMHHATH U TEepeaaBaTh HHPOPMAIUIO C UCIIOIH30BaHUEM IIM(POBBIX CPENICTB, a
TaKKe C MOMOLIbI0 AJITOPUTMOB IPU pabOTe C MOJYYECHHBIMU U3 PA3IUYHBIX HICTOYHUKOB JIAHHBIMU
C L1EeTIbI0 APPEKTUBHOTO UCIIOJIb30BAHUS NOJIYYEHHON HHPOPMALIUHU 7S PELIeHUs 3a/1au.

- HaBBIKAMU aHAJIM3UPOBATh, COCTABIIATH U MPUMEHITh TEXHUUECKYIO JOKYMEHTAIIUIO, CBS3aHHYIO C
npo(ecCHOHANBHON  JESATEIBbHOCTBIO, B COOTBETCTBUM C JIEHCTBYIOUIMMH HOPMAaTUBHBIMHU
JOKYMEHTaMH B COOTBETCTBYIOLIEH OTpaciy;

- HaBbIKAMHU TNPUHUMATh OOOCHOBAaHHbIE TEXHWYECKHUE pelIeHUus B MpodhecCHOHAIbHON
NeATeIbHOCTH, BBIOMpaTh 3P PeKTHBHBIE U 0€30IaCHbIE TEXHUYECKUE CPEICTBA U TEXHOJIOTUH.

3. KpaTkoe copep:xanue JUCHUNIMHBI

Paszoen 1. Memponozcus. Ocnognvie nowsamus u npuHyunsl

[Ipenmer metposorus. Tepmunbl u onpenenenus. 3akoH PO «O6 obecrnieueHnn enuHCTBA
n3Mepenuit. Knaccudukamust usmepenuid» OCHOBHbIC (PU3MYECKHE M XUMHUYCCKUE BEITHYWHBI.
CpencrBa usmepeHui U ux Bujpl. [lorpenHocty nusmepenuil. I'ocynapcTBeHHas MeTposloTnyecKast
ciyx6a. MextyHapoiHasi OpraHu3anus 3aKOHO1aTeJIbHOM METPOJIOT HH.

Pa3zoen 2. Ocnoevl mexnuueckoeo pe2yiuposanus.
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3akoHbl P® «O TexHumyeckoM peryaupoBaHum», «O cranpaptuzauuu B PO», «O 3amuTte
npaB notpedutesss». TeXHUYeCKHe periiaMeHTbl U HOPMAaTUBHBIE JTIOKYMEHTBI, JIEHCTBYIOLIME Ha
teppuropuu PO.

Pazoen 3. Ocrnosvi oyenxu coomeemcmausl.

®opmbl moATBepKIeHU cooTBeTcTBHUS. OOs3aTenbHast cepTudukamus. JekmapupoBaHue.
JoOpoBosibHas cepTuduKanug. AKKpeIuTaus.

4. O0beM y4eOH il TMCUMIIINHBI

. O0beM QUCHUIINHBI
Bun yueOHoii padoTsl
3E | Akan. 4. | AcTp.4.

OO0uiasi TPy10€MKOCTb Y CHIUTJTHH bI 4 144 108
KonTakTHas padoTa — ayANTOPHBbIE 3AaHATHS 0,88 32 24
Jlexmun 0,44 16 12
[Tpakruueckue 3ansatus (I113) 0,44 16 12
CamocTtosiTesqibHasi paboTa 2,12 76 57
CaMoCTOsITEIbHOE H3YUYEHHUE Pa3/IeoB JUCUMILIMHGL | 2,12 76 57
Buj kouTpoas: IK3aMeH
IK3aMeH 1 36 27
KoHTakTHas paboTa — IpoMeKyTouHas aTTecTalus | 0,4 0,3
[ToaroroBka k sK3aMeHYy. 35,6 26,7
Bua uTOroBOro KOHTPOJIs: IK3aMeH
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AHHoTanus padoyeil MpoOrpaMmMbl JMCHUIINHBI
«MexaHHYecKHe NPOLECChl U ANNAPATHI B TEXHOJIOIMH OPraHMYeCKHX COCAUHEHHI a30Ta»
(b1.B.15)
(aHHOTAIMS TTOKA HE TpecTaBieHa, kad. UIITO )
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AHHoTanus padoyeil MpoOrpaMmMbl JMCHUIINHBI
«JIEeKTHBHBIE JUCHMIIJIMHBI 110 (PM3HYECKOI KyJbType U CIIOPTY»
(b1.B.16)

1 Heab mucuumiInHbl — GopMUpoBaHUE (PU3NYECKOW KyJIbTYphbl JIMYHOCTU M CHOCOOHOCTH
HAIpaBJIEHHOI'O HCIIOJIb30BaHUSI PA3HOOOPA3HBIX CPEICTB (PU3MUECKOM KyIbTYpbl M CIHOPTa,
Typu3Ma JUId COXpPAaHEHMsI M YKPEIUIEHUS 3/0pOBbs, ICUXO(PU3NYECKOW IOATOTOBKU U
CaMOIIOATOTOBKU K OyayIuel npogeccnoHalbHOM AeATeNbHOCTH, MOJTYYEHUN HAaBbIKA B OJJHOM M3
BbIOpaHHBIX BUJIOB CIIOPTA.

2 B pe3yabrare H3y4eHHs JHCHHUILINHBI 00y4AIOIMIICS T0JIKEH:

Obnadamye ciaenyrOIUMUA KOMIETEHIUAMI U HHIUKATOPAMU UX JOCTHKEHHUS:
YK-7-VK-7.1,7.2,7.3, 7.4

3nams:

- HayYHO-IIPAKTUYECKUE OCHOBBI (PM3MUYECKOM KyJIBTYpBI U 3I0pOBOro 00pa3a KU3HU;

- BJIIMSIHHE O3/J0POBUTENBHBIX CUCTEM (PU3UUYECKOTO BOCIUTAHMS HA YKPEIJIEHHE 370POBbs,
popuIakTUKy NpodeccuoHaIbHbIX 3a00JIEBAHUIN U BPEHbBIX IPUBBIYEK;

- CII0COOBI KOHTPOJISL M OLICHKU (PU3UYECKOT0 PA3BUTUS U (PU3MUECKON MOArOTOBJIEHHOCTH;

- MpaBuja U CIOCOObI IUIAHMPOBAHUS WHAMBUIYaJbHBIX 3aHATHM pazIu4HOM LieneBon
HaIpaBJIEHHOCTH;

- cnoptuBHble Tpaguiuu MXTU-PXTY nm. /1.11. Menneneesa.

Ymemy:

- IOJJIEP’KUBATh JIOJDKHBIM YpOBEHb (PHU3MUECKON NOArOTOBJICHHOCTH M oOecreueHus

MOJHOLIEHHOM COLMATIbHOM M MPO(PECCUOHATILHOM IeTENHHOCTH;

- UCIIOJIB30BAaTh ~ OCHOBBI  (DU3MYECKOM  KynbTypbl  JUII ~ OCO3HAaHHOIO  BbIOOpa

310pOBbECOEpEraroINX TEXHOJIOTHI ¢ yUeTOM BHEIIHUX U BHYTPEHHHUX YCIOBUH pealu3aluu

npo¢eCCUOHATILHOM 1EATETbHOCTH;

- CaMOCTOSTEJIBHO 3aHUMATHCA (PU3UUECKOM KyJIBTYpOU U CLIOPTOM;

- OCYLIECTBIISATh CAMOKOHTPOJIb 332 COCTOSIHUEM CBOEr0 OpraHu3Ma M CoOJI0AaTh IpaBuiia

TUTHEHB] U TEXHUKU 0€3011aCHOCTH;

- BBIIIOJIHATh MHIUBUAYAJIBHO TOAOOpaHHBIE KOMIUIEKCHI 10 (PU3MUECKOM KylbType u

Pa3IMYHBIM BHJIAM CIIOPTA;

- OCYILECTBJISITh TBOPUECKOE COTPYAHUYECTBO B KOJUIEKTUBHBIX (popMax 3aHATUH (pU3NUECKOU

KYJIbTYpOH U CIIOPTOM,;

- BBIIIOJIHATH MPUEMBI 3aLIUTHI 1 CAMOOOOPOHBI, CTPAXOBKU U CAMOCTPAaXOBKHU.

Braoemy:

- CpeACTBaMHU M METOJAMHU YKPEIUIEHHUs 3/10pOBbs, (PU3MUECKOTO CAMOCOBEPIIIEHCTBOBAHMS;

- IOJDKHBIM ypOBHEM (PU3UYECKON TMOJArOTOBJICHHOCTH, I OOECIeueHUs MOJTHOLEHHON

COLIMATIBHON U MPO(eCCHOHATILHON AEATEIbHOCTH;

- TEXHUYECKUMU U TAKTUYECKUMH HABBIKAMU B OJJTHOM U3 BUJIOB CIIOPTA;

- HCIIOJIb30BAaTh IPUOOPETEHHbIE 3HAHMA M YMEHUS B IPAKTHUECKOM JEATENbHOCTH U

[IOBCEHEBHOM JKU3HU

3 KpaTkoe coaepsxaHue JMCHUILIHHBI

Pazoen 1. OcHOBBI MOCTPOEHUS 0340POBUTEIBHON TPEHUPOBKU. TEOPETUUECKO-METOANYECKUE
OCHOBBI (u3nueckoil KynbTypbl u cnopra. CojepKaTeabHble OCHOBBI 0370POBUTEIBHOU
¢usnyeckol KyabTypsl U crnopra. OCHOBHBIE HAIIPABIIEHUS: 03/0POBUTEIbHO-PEKPEATUBHOE,
03JI0pPOBUTENIbHO-PEa0UIUTALIIOHHOE, CHOPTUBHO-PEaOMIUTALIMOHHOE, TUTHEHUYECKOE.
[loBbllieHne (YHKIMOHAIBHOTO COCTOSIHMSI OpraHM3mMa M (PU3MYECKOl NOJArOTOBIEHHOCTH.
Crioco0bl  periaMeHTanuu Harpy3ku: OU3KyIbTypHO-03[J0POBUTEIbHBIE METOAUKH U CUCTEMBI.
OcHoBHbIE (ha3zbl 03A0POBUTENILHON TpeHUPOBKU. OLIEHKAa COCTOSHUS 3JI0pOBbS U (PU3MUECKOI
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MO/IFOTOBJIEHHOCTH 3aHUMAIOIIUXCA (PU3NYECKON KyAbTYpol U cropToM. DyHKIMOHAIBHBIE TPOOBI
(MCC, AL, KEJI u T.1.).

Paszoen 2. ]JlpurateibHble BO3MOXHOCTH 4YEJIOBEKA — BOCHMTAHHE (PU3MUYECKUX KauyecTB.
B®CK ITO. Meroauka opranusanuu u npoBeaeHuss Bujo wucnbiTanuii ['TO. Cucrema
B3auMoOJIeiicTBUSL B chepe Puzndeckoil KylnbTypbl M cropTa. Bocnuranue (QU3MUECKHX KadyecTB,
oOyuaromuxcst (OTAeIbHble KAUECTBEHHBIE CTOPOHBI IBUTATEIbHBIX BOBMOYKHOCTEH YEJIOBEKA).

Pazoen 3. Mertoguka oOpraHuMzallid M NPOBEAEHMsI CIIOPTUBHBIX COPEBHOBAHUH U
(U3KYIBTYPHO-MACCOBBIX ~ MEpPONPUATUNA. XapaKTepUCTHKA CIOPTUBHBIX COPEBHOBAHUM U
(U3KYIbTYpHO-MAcCOBBIX ~ Meponpusituii. CHOpPTHBHBIE COPEBHOBAaHHS, IPOBOJAUMBIE IO
oOmIenpuHATHIM  NpaBuwiaM. EnuHbpld  KajneHIapHbI MiuaH (QU3KYJIbTYPHBIX M CHOPTHUBHBIX
MeporpusaTuit). OpraHuzanusi CHOPTUBHBIX Meponpuatuil. Omummnuiickas xaptus. DenepanbHbie
(cenuanbHble, HAlMOHAJbHBIE) 3aKOHBI cropre. Kitaccudukanus CHOPTUBHBIX COPEBHOBAHMU.
HpaBcTBennble otHomieHus B crmopre. Fair Play («YectHas urpa») — Kak OCHOBAa STHYHOIO
nosezieHus B crnopre. Kogekc ciopruBHoit stuku. [IpodunakTika HapymeHnid CHOPTUBHON 3TUKH.
BAJIA. Konexe BAJIA. MexayHapoiHasi KOHBEHIIUS 0 O0ph0e ¢ TOMMHIOM B CIIOPTE.

4 O0beM y4eOHOil 1 CHMIUINHBI

B Cemectp
Bun yueGHOM paboThl aKajeM. 1 2 3 4
Jacax
OO1u1as Tpy10€MKOCTb AUCLUIUIMHBI 110 Y4eOHOMY 328 56 92 90 90
IUIaHY
KonTakTHas padoTa — ayANTOPHbIE 3aHATHSA 192 32 64 64 32
[Ipakruueckue 3anstus (I13) 192 32 64 64 32
CamocrosnTenbnas padora (CP) 136 24 28 26 58
KonrakTHas camocrositenbHas pabota 0,8 0,2 0,2 0,2 0,2
CamMocTosITeIbHOE U3YUYEHUE Pa3/IeIOB IUCIUILTAHBI 135,2 23,8 | 27,8 | 25,8 | 57,8
Bux uTOroBOoro KOHTpOJIsi: 3ayer 3aueT | 3a4eT | 3a4eT | 3a4eT
3a4eT / IK3aMeH
Cemectp
Bun yueOHoit paboThl B actp. 1 11 111 v
gacax
OO61as Tpy10eMKOCTh AUCHMUIUIMHBI 0 y4eOHOMY TIIaHy | 246 42 69 67,5 | 67,5
KonTakTHas padoTa — ayANTOPHbIE 3aHATHSA 144 24 48 48 24
[Ipaktuueckue 3ansatus (I13) 144 24 48 48 24
CamocrosTeabnas padora (CP) 102 18 21 19,5 | 43,5
KonrakrHas camocrositenbHas pabora 0,6 0,15 { 0,15 | 0,15 | 0,15
CaMoCTOSTEIbHOE U3YUYECHUE PA3/IEIOB TUCIUILTIHBI 101,4 | 17,85(20,85| 19,35 | 43,35
Bujx uTOroBoro KOHTpOJIsi: 3a4eT | 3ayer | 3a4eT | 3a4eT | 3aYeT
3a4eT / IK3aMeH
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5.3 IlucuuniinHbl 1o BLIGOPY

AHHOTanus padoyeil NPOrpaMMbl AU CHUTLTHHBI
«Coumnogorus» (b1.B./[B.01.01)

1. Heab aucuMmiauHbl: (GOpMUpPOBAHHE Y CTYACHTA LEJIOCTHOTO MPEICTABICHUS O
COCTOSIHUM U OCHOBHBIX HANPAaBJICHUAX PA3BUTHUS COBPEMEHHOI'0 OOIIECTBa.

2. U3yyeHnue AUCHMILUIMHBI HANPpaBJieHO HAa ¢GopMHpPOBaAHHE W Pa3BUTHE CJEIYIOIIMX
kommerenmuii: YK-3.1, YK-3.2, YK-3.3, YK-3.4, YK-3.5, VK-3.6, YK-3.7, YK-5.8, IIK-3.4
3HAMb: -
— MPUHLUIBI Pa3BUTHUS COBPEMEHHOI'O O0IECTBA;
— couuasnbHble PYHKIUM U TapamMeTpbl (PYHKIIHOHUPOBAHUS COLMAIBHBIX
HWHCTUTYTOB U MPOLIECCOB ;
— OCHOBBI METOJIOB COI[MOJIOTHYECKHMX HCCIIEIOBaHUIL
— OCHOBHBI€ HAIPABJICHUS COLIMOJIOTUYECKOTO aHAIM3a 00IIECTBEHHBIX OTHOILICHUH
ymems:
— ompeneNaTh crnenupuKy COIMaIbHOTO B3aUMOICHCTBUS;
- KpI/ITI/ILIeCKI/I OLCHHUBATHh JOCTOMHCTBA U HEAOCTATKU paSJ'II/ILIHBIX IIoaXo40B K
M3YYEHHIO COIIMYMa;
—  ONpEeNeNATh CelU(PHUKY COIMaTIbLHOTO B3aUMOJICHCTBUS;
- aHaJ'II/ISI/IpOBaTI) COCTOAHUEC COLINAJIBHBIX I/IHCTI/ITYTOB 58 HpOHCCCOB;
enaoemsp:
— HOHHTI/II>'IHI)IM annapaTOM COIIMOJIOT'HUH,
— OCHOBHBIMH METOJaMHU cOOpa M aHaIM3a COLMOJIOrMYECKON HHpOopMaLuy;
— OCHOBHBIMH HaBbIKAMHM aHaJIM3a COIIMAJIBHBIX I/IHCTI/ITYTOB 158 HpOHeCCOB
BOOIIIECTBE.

3.Kparkoe coaep:kanue IUCUUILIAHBI:
Pasneu 1. Ilonsitue 1 MCTOPHSA COLMOJIOTHH
Conmosorust Kak Hayka M ydeOHas AUCUUIUIMHA. VICTOpHsi pa3BUTHUS COIMOJOTUYECKON MBICIIH.
Conuonoruyeckue ucciae0BaHusl.
Pazpnes I1. O0mecTBoO
OOwiecTBO Kak LEJIOCTHAsE COLMOKYIbTypHas cucrema. CouuanbHas CTpyKTypa oOOIIecTBa.
JIMYHOCTH — OCHOBHOM 3JIeMEHT 001IecTBa.
Pazgen I1I. ConnanbHble HHCTHTYTHI
Counomnorust cembr. Connonorus KyabTypbl. COIMONIOrUs MOJIUTHKH. DKOJIOTUYECKas COIIMOJIOTHSL.

4 O0beM y4eOHOM AU CHMIVIMHBI: JUCLUIIIIMHA U3y4aeTcs B 3 ceMecTpe

O0beM TUCHUNTIMHBI
Buj yueOHoii padoTsl Axan. | Actp.
3E
4. 4.

Oo01Iasi TPYI0€eMKOCTH THCIHHILIHMHBI 2 72 54
KonTakTHas padoTa — ayANTOPHbIE 3AHATHSA 0.9 32 24
B TOM 4HcJIe B (popMe MPAKTHYECKOH MOATOTOBKH 0.45 16 12
Jlexuun 0.45 16 12
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CamocrosiTeibHasi paboTa 1.1 40 30
KonTtakTHas camocTtosTensHas pabora

0,4 0,3

1,1

Pedepar 396 297
Bua koHTpOJIS:
3a4er ¢ oEeHKOI + + +
IToaroroBka Kk 3a4ery - - -
Bu HTOroBOoro KOHTpPOJIs: 3aueT ¢ oneHKOM

AHHOTanus paboyeil MPOrpaMmMbl AU CHUILTHHBI
«Kondaukronorus» (b1.B./1B.01.02)

1. Heap aMCHUIUIMHBI: cPOPMUPOBATH Yy CTYAEHTOB MPEACTABICHHUS O COLMAIBHOM
KOH(JIMKTE Kak OJHOM M3 (OpM COLMAIBHOIO B3aUMOJCHCTBMS, KAaK O CIOCO0E peleHus
COIMANIBHBIX IPOTUBOPEYNH U yIPaBICHNUS KOHPIUKTHBIMHI CUTYaLUsIMU U KOHPIUKTaAMH.

2. U3yyeHue AMCHMILVIMHBI HANPABJEHO HA (opMHpOBaHWe M Pa3BUTHE CJEIYIOIIMX
komnerenmmii: YK-3.1, YK-3.2, VK-3.3, VK-3.4, YK-3.5, YK-3.6, YK-3.7, YK-5.8, TIK-3.4
3namo:

- 0COOGHHOCTH TMpeaMeTa KOH(MDIMKTOJIOTUH; OCHOBHBIE KJIACCMUYECKHE U COBPEMEHHbBIC
COILIMOJIOTUYECKUE TEOPHUH U IIKOJBI B OOJACTH COLMOJIOTUM KOH(JIMKTA; 3aKOHOMEPHOCTH
COLIMAJIBHO-DKOHOMUYECKUX M TIOJUTHYECKHX IMPOIIECCOB, BIMUSIOMIMX Ha BO3HUKHOBEHHE U
pa3BUTHE KOHGIMKTHBIX OTHOIIICHHM.

Ymemos:

- mpuoOperaTh 3HaHUS B MPEAMETHONW 001acTH KOH(IUKTONOruu; paboTaTh B KOMAaHIE,
TOJIEPAHTHO BOCHPUHUMATh COLIMAJIbHBIE, JTHUYECKHUE, KOH(PECCHOHAIbHbIE U KYJIbTYpHBIC
pa3nuyus; aHAIM3UPOBATH COIUATBHYIO CTPYKTYPY KOHQUIMKTA C LIEJIBIO €0 pa3pelieHus;

Bnaoemuw:

- METOJIaMH aHaju3a KOH(JIUKTHBIX MPOTUBOPEUMH M KOH(MIMKTOB B Pa3IUYHBIX 00JIACTAX
OOLIECTBEHHOM JKM3HU M pellaTh WX C TOMOIIbI0 COBPEMEHHBIX HCCIEN0BATEIBCKUX METOJIOB;
CMOCOOHOCTHIO HAXOIUTh OPraHU3allMOHHO-YIIPABICHUYECKUE PEIICHUS B KOH(PIUKTHBIX CUTYalUsAX;
BJIQJIETh TPAKTUYCCKUMH HaBBIKAMHU aHAJIM3a W Pa3pelieHUs] KOH(MDIMKTHBIX CUTYyallul] |
KOH(DJIMKTOB.

3.KpaTkoe coaep:kanue IUCUMILINHDI:
Pazpen 1.
[TonsTue u ucropust koHpIUKTOMOrMU. OOIIAst TEOPHs KOH(IHKTA.
Paznen 2.
BHYTpUIMYHOCTHBIE W MEXJIMYHOCTHbIE KOHQUIMKTBI. BHYTpUrpyHmoBblE M MEXIPYIIIOBBIE
KOH (DJIMKTBHI.
Paznen 3
Kongnuxrs! B oprannzanuu. CouuanbHO-TPYAOBbIE U COLUAIBHO-3KOHOMUYECKHE KOH(IMKTHI.

4. O6bem y4eOHOM AMCUMIIMHBI: JUCLIUIUIMHA U3yJaeTcs B 3 ceMecTpe

Buna yuyeonoii padoTnl O0BLeM TUCIHUIIINHEI
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3E Akan. | Acrp.
4. 4.
O0masi TPy10eMKOCTb AUCHUTIIHHbI 2 72 54
KontakTHasi padoTa — ayIMTOPHbIE 3aHSATHSA: 0.9 32 24
B TOM 4HcJie B (popMe MPAKTHYECKOH MOAT0TOBKH 0.45 16 12
Jlexuu 0.45 16 12
CamocrosiTeibHasi padoTa 1.1 40 30
KonTtaktHas camocrosTensHas pabora y 0.4 0.3
Pedepar 396 |29,7
Bux koHTpOJIA:
+ + +

3a4er ¢ OLEHKOK

IToaroroBka K 3a4ery

Bua TOroBOro KOHTpPOJIS:

3a4er ¢ OLEHKOK
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AHHoTanus padoyeil MpoOrpaMmMbl JMCHUIINHBI
«ConmajJbHO-NICHX0JIOTHYEeCKHE OCHOBbI PA3BUTHSA JIMYHOCTHD)
(b1.B./1B.02.01)

1. Heap aucuMnanHbl — GOPMUPOBAHUE COLIMATIBHO OTBETCTBEHHOMN JIMYHOCTH, CIOCOOHOM
K CaMOOpPraHU3allid U Pa3BUTHIO, YMEIOIIEH BbICTpauBaThb M PEATM30BbIBATh CBOKO JKU3HEHHYIO
CTpaTeruio, CrioCOOHON yNpaBisATh CBOMM BPEMEHEM B HOBBIX COLIMAJIbHBIX peaJIUsiX, B YCIOBHUAX
HEeNpepbIBHOTO  00pa30BaHUs, YyMEIOLIEH OCYIIECTBIATh COLMAJIbHOE B3aUMOJEHCTBUE U
peanu30BbIBaTh CBOIO POJIb B KOMAH/IE.
2. B pe3yabTaTe H3y4eHHUs! AUCHHMILIMHBI 00y4AIOLIUICH T0/IKeH
OObnanaTth cleAyOUIMMI KOMIIETEHIUSAMHI U HHAUKATOPAMHU UX JOCTHXKEHUS:
YK-6 - VK-6.1, VK-6.2, VK-6.3, VK-6.4, VK-6.5, VK-6.6, VK-6.7;
YK-9 - VK-9.1, VK-9.2, VK-9.3;
3nams:
e CYIIHOCTh IpOOJEM OpraHM3allMd U CaMOOPraHU3aLUU JIMYHOCTH, €€ MOBEACHUS B
IpyIIIE B YCIOBUSIX COBPEMEHHOIO OOIIECTBA M HEIIPEPHIBHOIO 00pa3oBaHMUs;
e METOJbl CAMOOPIaHM3ALMU W Pa3BUTHUS JMYHOCTH, BBICTpAMBAHMS U peaTU3aluu
TPAaGKTOPUM  CaMOPA3BUTHsA, BBIPAOOTKM IEJENoJaraHuss ¥ MOTHBAI[MOHHBIX
YCTaHOBOK, pa3BUTHUSI KOMMYHUKAaTUBHBIX CIIOCOOHOCTEH U MOBEIEHUS B IPYIIIIE;
e OOLIYyI0 KOHLENUHUIO TEXHOJOIMM OpraHu3allud BpPEeMEHM U MOBBILIEHUS
3¢ (EKTUBHOCTH €0 UCTOIb30BAHMS;
e METOAMKHM H3YYEHHs COLMAJIbHO-IICUXOJIOTMUYECKUX SIBIEHUN B cepe ympaBieHus U
caMOyIpaBJIeHUs TUYHOCTH, TPYIIIbl, OPraHU3alHH.
Ymemy:
e IUIAHUPOBATH M pelIaTh 3a7a4H JMYHOCTHOTO U MPO(PECCHOHAIBLHOTO Pa3BUTHS;
e AHAIM3UPOBATh CBOM BO3MOXKHOCTM M OrPAaHUYEHHUS, HCIOJb30BaTh METObI
CaMOJMarHOCTUKH, CAMOIIO3HAHMSI, CAMOPETYJISILIUN U CAMOBOCIIUTAHUS;
e yCTaHaBJIMBaTh C KoJuleramu (OAHOTPYNIIHUKAMU) OTHOILLIEHUS, XapaKTepU3YIOLUIUeCs
3¢ (EeKTUBHBIM YPOBHEM OOIIEHUS;
e TBOPYECKM NMPUMEHATh B PELICHUH NPAKTHUYECKUX 3a]1a4 MHCTPYMEHTbI TEXHOJIOTUI
OpraHU3alMY BPEMEHHU U MOBbIIEHUS 3()()EKTUBHOCTH €r0 NCIOIb30BaHMS.
Braoems:
— COLUMAJIBHBIMM M TICUXOJOIMYECKUMU TEXHOJOTUSIMU CAMOOPIaHMU3aLUU U pa3BUTHUSL
JMYHOCTH, BBICTpAaUBAHUS U PEATU3ALMHI TPAEKTOPUU CAMOPa3BUTHS;
— UHCTPYMEHTaMHM ONTUMHU3ALMU MCIOJIb30BAHNUS BPEMEHM, HaBbIKAMH IUIAHUPOBAHUS
JIMYHOr0 U y4eOHOIr0 BPEMEHH, HABBIKAMU CaMOOOpa30BaHuUs;
— TEOPEeTUYECKMMH M IPAKTUUYECKUMHU HaBBIKAMU NPEAYNPEKICHUS U pa3peleHus
BHYTPWJIMYHOCTHBIX U I'PYMIOBBIX KOH(INKTOB;
— cnoco0aMM MOTHBALMM YJICHOB KOJUIGKTHBA K JIMYHOCTHOMY U IPO(ECCHOHATHHOMY
pa3BUTHIO;
— CMIOCOOHOCTSIMU K KOHCTPYKTUBHOMY OOIIIEHHUIO B KOMaH e, Pe(JIEKCUN CBOETO MOBEACHUS
U JIMJEPCKUMHU Ka4eCTBAMHU.
3. KpaTkoe copep:xanue JUCHUNIMHBI
Paszoen 1. Obwecmaso: HOBble yC08US U (PAKMOPLL PAZBUMUS TUYHOCTU
CoBpeMeHHOE OOIIECTBO B YCIOBUSX INI00AIM3AMU U UHPOPMATH3ALHH.
ConuanpHble IPOLECCH
WHCcTUTyTHI cCOlManu3aiy JMYHOCTH
WucTtutyt 06pazoBanus
ConumanbHasi 3HAaYUMOCTh MPO(ECCHu.

Nk =
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6. «Mos podeccusi B COBpEMEHHOM POCCUHUCKOM OOIIECTBE

Pasoen 2. Jluunocmyo. Coyuanvhvle u ncuxonocuueckue mexHoai02uu camoopeanu3ayuy u
camopazeumus
[Tcuxonorust TMYHOCTH
Crpareruu pa3BUTHSI M CAMOPA3BUTHUS JTMYHOCTH
Camoopranu3zaius 1 caMopean3aius JUYHOCTH
JIMYHOCTB B CUCTEME HENPEPHIBHOTO 00pa30BaHUS
Llenenosaranue B JIMYHOCTHOM M NPO(ecCHOHATBLHOM  Pa3BUTHH. [IpakTHKym
«IlocTpoeHune Kapbepb».

Paszoen 3. I'pynna. Coyuanvuvie u ncuxonocuieckue mexHoi02uu 2pynnoeo2o nogeoeHus u
Jaudepcmea

DA

Konnektus u ero popmuposanue. Ilpakrukym «Ilcuxomnorus odmeHus»

Crtunu pykoBojactBa u nuaepcrsa. [Ipaktukym «KomannoobpazoBanue. Jlunepctso»
[IpakTukym «YmpaBieHne KOHQPIUKTHBIMUA CUTYaLUSIMU B KOJUIEKTHBE»

IIpakTukyM «MOTHUBBI TUYHOCTHOI'O POCTa

ConuanbHO-IICUXOJIOTHYeCKoe OOecrieueHue YIpaBiIeHUsl KOJUIEKTHBOM. [IpakTukym
«MckyccTBO ynpaBisiTh COO0M

O0111ee KOTUYECTBO pa3/IeyioB 3.

NhAEWD =

4 O0beM y4eOHOil 1 CHMIINHBI

O0beM TUCHUNIMHBI
Buj yueOHoii paGoTsl
3E Akajn. 4. | Acrp.u.

O0masi TPy10€eMKOCTb AUCIHUTIJIHHbI 2 72 54
KonTakTHas padoTa — ayANTOPHbIE 3AHATHSA 0,88 32,0 24
Jlexmun 0,44 16,0 12
[Tpaktuueckue 3anstus (I13) 0,44 16,0 12
CamocrosiTesqibHasi paboTa 1,11 40 30
KoHTakTHas camocTosTenbHas pabora IN7 0,2 0,15
CaMOCTOsITeJIbHOE U3YUYEHHUE Pa3/IeOB JUCIUILIMHbI ’ 39,8 29,85
Buj koHTpoOsIs: 3auyer

AHHOTanus paboyeil MPOrpaMMbl AU CHUILTHHBI
«Nnxenepuas ncuxonorus» (b1.B.J1B.02.02)

1. Heap IHCHUIUIMHBI — TPUOOPETEHUE CTYICHTaMU 3HAHUU B 00JIACTH TICHXOJIOTHU
OpraHu3aluy JeSTeIbHOCTHU JII0JIel B cUcTeMe '"demoBeK-MallnHa'", 4eloBeK-Ipo¢ecCuoHaIbHAS
JESITeNIbHOCTh, Pa3BUTUE MPO(ECCUOHATBHO BAKHBIX Ka4eCTB OyAYyILIEro CreuaiucTa.

2. B pe3yabTaTe H3y4eHUs! AUCHHUILIHHBI 00y4aIOIIUIACA H0JIZKEeH:

O0a1agaTh cieyIOIMMH KOMIECTEHIHAMU U HHAUKATOPAMH UX J0CTHKEHUS:

YK-6 — VK-6.1, VK-6.2, VK-6.3, VK-6.4, VK-6.5, VK-6.6;

YK-9 - VK-9.1, VK-9.2, VK-9.3;

3nams:

— OCHOBHBIE IICHMXOJIOTUYECKME IMOHATUA (IICUXMKA, CO3HAHWE, WHIUBHUJ, JUYHOCTH,
MHAWBUyaJIbHOCTb, IICUXUYECKHUE IIPOLIECCHI, CBOMCTBA, COCTOSHUS U IIp.);

— METO/Ibl MICUXOJIOTMUYECKUX UCCIIeJIOBaHUM (0ObeKTUBHBIE, OIHCATEIIbHBIE,
MICUXOJIOTHYECKON MOMOIIIH );

— npogdeccruoHaIbHO BaXKHBIE KaUeCTBA 3HAUMMBbIE JUIs OyAyllel CcrerualbHOCTH;
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— TICHXOJIOTMYECKYIO CYIIHOCTH OOLICHUS;

— KOHCTPYKTHBHBIE CTIOCOOBI pa3peiieHusi KOHQIUKTHBIX CUTYallUi;

— TICHUXOJIOTHYECKHE 0COOCHHOCTH Pa3BUTHUS MaJIOW COIIMAIILHOM TpYIIbI (KOJJIEKTHBA);

Ymems:

— TPOEKTHUPOBATH M MOAJACPKUBATH NICHUXOJIOTMYECKU O€30TacCHbBIe YCIOBHS JAEATEILHOCTH B
CJIO’KHBIX CUCTEMaX YeJIOBEK-MalllHa;

— paboTarb B KOJUIGKTHBE, COTPYAHHYaThb C KOJUIETaMH, pa3peuiarb KOHQINKTHBIC
CHUTYAIIHH;

— aQHAIM3HPOBATH CBOM BO3MOXXHOCTH  MCIOJB30BAaTh METOJBl  CaMOAMArHOCTHUKH,
CaMOTIO3HAHHS U CAMOBOCIIMTAHHS;

Braoems:

— HaBBIKaMH [ICUXOJIOTHYECKOT0 CAMOAHAIN3a M CAMOPETYIHPOBaHUS, HEOOXOIUMBIMH

— it 2pPexkTuBHOM 1 6€30MaCHOM MPOPECCUOHATBHOMN AESITETLHOCTH;

— TEOPETHYECKUMHU U TPAKTUYCCKHMMH HAaBbIKAMH IUIAHUPOBAHUS TPOPECCHOHATBLHOM
JeATEeIbHOCTH, LeJIeNoaranis U pa3padoTKH ONTUMAIIBHBIX IIPOTPaMM pealln3alliy Leu.

— HaBBIKaMH MEXJIMYHOCTHOTO OOLICHHUS.

3 Kpartkoe coaep:kaHue TuCHHIIAHBI

Pas3zoen 1. Ilcuxonoeus uenosexa u e2o npogeccuoHanbHas 0esmenrbHoChb

OO0111as xapaKTepUCTHKA T CUXOJIOTUU KaK HayKH

1.5 OOmas xapakTepuCTHUKA MCUXO0JIOTMH KaK HayKu. MeTO bl IICUXO0JIOTUH

1.6 OO1iee NOHATHE O TUYHOCTH

1.7 JIuuHOCTH U €€ NMCUXUYECKHE CBOWCTBA

1.8 Ilo3HaBaTenbHbIE IPOLIECCHI TUYHOCTH

1.9 DOMonumoHanbHO-BOJIEBBIE TPOIECCHI IMYHOCTH

1.10Icuxomnorus npodeccuoHanbHON AesITEIbHOCTH

Pa3zoen 2. Yenosex kax yuacmuux mpy0o6o2o npoyecca

2.3 OcHOBHBIE 3Tallbl pa3BUTHUS CYOBEKTA TPyAa

2.4 TpynoBas MOTUBALHS U YIOBJIETBOPEHHOCTb TPYAOM

2.5 lenenonaranue W IUIAHUPOBaHUE B NMPO(PECCUOHATBHON NEeATEIbHOCTH

2.6 IlpodeccuonanbHasi KOMMYHUKAITUS

2.7 Tlcuxonorust KOHQIUKTA

2.8 Tlcuxomorus COBMECTHOTO Tpy/ia

2.9 Ilcuxonorus ynpapiaeHUs

2.10 Crpecc u ero npoduaakTuka

4 O0beM y4eOHOil 1 CHMIINHBI

O0beM TUCHUNTIMHBI
Buj yueOHoii padoTsl Axax | Actp.
3E
4. 4.

O0masi TPy10eMKOCTb UCHUTIIHHbI 2 72 54
KonTakTHas padoTa — ayANTOPHbIE 3AHATHSA 0,88 32,0 24
Jlexumu 0,44 16,0 12
[Tpaktuueckue 3ansatus (I13) 0,44 16,0 12
CamocTrosiTeJIbHas padoTa 1,11 40 30
KonTakTHas camocTosTenbHas pabora IN7 0,2 0,15
CaMOCTOsITeJIbHOE U3YUYEHHUE Pa3/IeOB JUCIUILIMHbI ’ 398 | 29,85
Buj koHTpONIA: 3auer
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AHHOTanus paboyeil MPOrpaMMbl AU CHUILTHHBI
«IIpobsemsbl ycroiiunsoro passutus» (61.B.J1B.03.01)

1 Ieap aucuMmIMHBI — cOPMUPOBATH Y CTYAEHTOB LIEIOCTHYIO KAPTUHY MHpa Ha OCHOBE
KOHLEMNIMHU YCTOMYMBOIO pa3BUTHUS, NO3HAKOMUTH CTYAEHTOB C LEISIMH YCTOMYMBOIO pa3BUTHS,
NOHATHUSMU YCTOMYMBOCTM W HEYCTOWYMBOCTH JMHAMHMYECKHUX CHUCTEM B OKpYXKAlOIIEM MHDE;
pecypcax M pa3BUTUH, AHTPOIOTEHHOM BO3JCHCTBUM HA OKPYXKAIOUIYI0 CpelLy, YIPABICHUHU
KauecTBOM OKPYKArOUIEN CpPebl.

2 B pe3yabTate H3y4eHUS TUCHHUILINHBI 00YYAIOLIUIICHA JOJIAKEH:

Obnadamye ciaenyrOIUMUA KOMIETEHIUAMI U HHIUKATOPAMU UX JOCTHKEHHUS:

VK-8.1; VK-8.2; VK-8.10; IIK-3.4

3nams:

— OCHOBHBIE OIIPE/ICNCHUs U IPUHIUIIBI KOHIIETIIIUY YCTOMYMBOTO Pa3BUTHS;

— OCHOBHBIC XapaKTEPUCTHKH OHOTHYECKHX, AOMOTHYECKMX M aHTPOMOTEHHBIX (haKTOPOB,
OKa3bIBAIOIMX BJIMSHUE HA KUBbIE OPraHU3MbI, BKJIIOUYas YEIOBEKa;

— OCHOBHBIE CYIIECTBYIOIIME IMPOOIEMbI, BO3HUKAIOLIUE MPU B3aUMOAECHCTBUU 3KOHOMMKH,
00I1IeCTBA U OKPY)KAIOIIEH CpEeIbl;

— COBPEMEHHbIE CUCTEMbI MHJIEKCOB M MHMKATOPOB YCTOMYHUBOIO Pa3BUTHS, UX OCOOCHHOCTH U
HE/I0CTaTKH;

Ymemy:

— JeNlaTb  CHCTEMHBIM  aHAM3  CYIUECTBYIOIIMX  3KOJIOIO-COLMAIBHBIX,  COLUAJIbHO-
HSKOHOMHUYECKHMX U 3KOJIOI0-9KOHOMHYECKUX MpOoOIeM;

— HaxOJUTh HauboJiee palUOHAIbHBIN BapHaHT PELIEHMs] MOCTaBJICHHBIX 3aJad C Y4ETOM
KOH(JIMKTA B IOTPEOHOCTSX YeJI0BeKa U OrpaHHUEHHSIX OKPY’KaloIlel cpeibl;

Braoemy:

— HaBbIKAMM TOJIb30BaHMsI COBPEMEHHOM JIMTEpaTypoil B 00JAaCTH YCTOMYMBOTO DPa3BUTUS U
9KOJIOTUH;

— YMEHHEM aHaJIM3UPOBaTh HOBbIE TEOPETHUUECKHUE U MPAKTUYECKHE MPOrpaMMbl U IPOEKTHI,
HaIlpaBJICHHBIC HA JOCTUKEHUE LIEJIEH YCTOMYMBOIO Pa3BUTUS;
— I[pUeMaMM MPUHATHS pelIeHUul 1O YperyJupoBaHUIO KOH(JIMKTHBIX CUTyallud B oOjactu
YCTOMUYMBOTO pa3BUTHS U UCIOJIb30BaHUS PECYPCOB.

3 Kpartkoe coaep:kaHue TUCHHIIAHBI
Beseoenue
Henu, 3amaun u npeamer Kypca. MecTo Kypca B CHCTEME XMMHMUYECKOro OOpa3oBaHUS.
DKoJiornuyeckoe oOpazoBaHue U 00pa30BaHuUE sl yCTOMYMBOTO Pa3BUTHSL.
Pazoen 1. Ocnosnvie nonamusa Kypca. Qouecmeo u okpyicarouias cpeoa
Poct u pazButue. YCTOHYMBOCTP M HEYCTOMYMBOCTH AWHAMHYECKHX cucTeM. buocdepa kak
IMHAMHUYecKas cucreMa. YenoBek: OMONOTHYECKU BUA M IUBWIN3alua. CHCTEMBI MOAACPKaHUS
KM3HH UM CHUCTeMbl TMOJAEp)KaHWS UMBWIM3auKu. Hacenenue, MPOU3BOJACTBO, COCTOSIHUE
okpyxaromeit cpensl. IloHstue ycroiumBoro pasButusg. Pumckuii kinyd u  rio6anbHas
npobinematuka. HeoOxomumocts B ycroWuuBoM  pa3Butuu. CojepkaHMe W IBOJIOLHUSA
IpeJICTaBJIeHUH 001ecTBa 00 YCTOWYMBOM Pa3BUTHH.
Pazoen 2. buocghepa, ee 360nwuyus u ycmoiiuugocmsps. IKocucmemvl 3emiu u yCmou4ueocms
OcHoBHble cBeneHus o miaHeTe 3emusa. CTpoeHune U coctaB aTMmocdepsl. MHpOBOIl OkeaH.
Jlutocepa. buotnueckas u abuoTuueckas cocTapistolIe OHOChepbl: OCHOBHBIE XapAaKTEPUCTUKH.
[Totoku snepruu B cucreme CouHie-3emMisl.
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OcHOBHbIE NMOHATUA 3K0Joruu. CUCTeMbl MOAJEpKaHUs KU3HU Ha 3emuie: oOmuid 0630p. [lonstue
skocucTteMbl. CTpyKTypa M COCTaBISIOLIME HKOocucTeM. Bunpl, mnomymsuuu, cooOuiecTsa.
B3aumopeiicTBue BusoB B sKocrcTeMax. OCHOBHBIE TUIIBI SKOCHCTEM.

IloToku sHeprum M BemiecTBa B sKocucTeMax. Tpoduyeckue nenu. Merabonusm U 31€MEHTHBIN
COCTaB JKMBOM M HeXHUBOM Marepud. OCHOBHbIE OHMOT€OXMMHUYECKHUE LHUKIbl (KpPYroBOPOTHI
BemecTB). LIMkIn4HOCTh TpolieccoB B Onochepe 1 yCTOMYHBOCTD.

W3meHeHus B momyssiusiX, cOOOILIECTBaX, 3KOcUcTeMax. Peakuus »KUBBIX CHCTEM HAa HW3MEHEHUs
okpyxaromieit Cpenbl. BoznelicTBre yesoBeka Ha SKOCUCTEMBI. 3aKOHBI U IPUHIUIIBI SKOJIOTHH.
buopaznooOpasue u ycroilunBocTh 3kocucTeM. BumoBoe pasHooOpasue - HEOOX0AMMOE YCIOBUE
ycToiunBoCTH OGHochepsl.

Pazoen 3. Uenoseuecmeo kaxk wacmo ouocghepul. /lemozpagpuueckue npoodnemvl cospemennozo
mupa.

OCOOEHHOCTH uelloBEeKa Kak OuoJIorMyeckoro BuJa. JluHamuka 4eJOBEYECKOW MOMyJIsLUY,
POKIaeMOCTh, CMEpPTHOCTb, BO3pacTHas CTpPyKTypa. I[IpoOiembl COBpPEMEHHOro AJTama pocTa
YUCICHHOCTU HaceneHus. ['eorpaduueckoe pacnpezneneHue HaceneHus. CenbCcKoe M TOPOJCKOE
HaceneHue. YpOanuzauus. Cpena oOuTaHusl yeloBeKka U OKpyxkaromas cpena. dopmupoBanue
TEXHOT'€HHOM CPEbl.

PerynupoBanue HapojoHacesneHus. CraOuin3anusi YUCIEHHOCTH HAaceJleHHs WM JETOIYIISIUs:
OLIEHKA IPEJEeIbHOM YMCIEHHOCTH HacesleHus 3eMild. Pemruo3xele, HpaBCTBEHHBIE M COLIUANIbHbIE
npoOsieMbl OIPaHUYEHMs] POKJIAEMOCTH M IUIAHUPOBAHUS ceMbU. PervoHaibHble 0COOEHHOCTH.
MelnuieHue, s3Ik, posib 00yueHus. Herenernueckuil kanan BuioBoi namsatu. IlonoxurensHsle U
OTpULIATEIbHbIE MOCIIECTBHS HAJIMUNs HEr€eHeTHUeCKoM namMsaTu. I'ennepHbie npoOieMsl.

Pa3zoen 4. Pazeumue u pecypcot

Onpenenenne  pecypca. Kraccudukanuss pecypcoB. HeBo3oOHOBHMBIE, BO300HOBUMEIE,
HeHncyeprnaeMble pecypcbl. MarepuanbHble, SHEpPreTHYeckne H HH(OPMAIMOHHBIE PECYPCHI.
I'enetnueckue pecypcebl 6nocdepsl. CocTosTHUE U MUPOBBIE 3aMackl OCHOBHBIX BUIOB MPUPOIHBIX
pecypcoB. ['eorpaduueckoe pacnpesieneHue 3anacoB IPUPOIHbIX PECYPCOB.

Pa3ButHe nuBMIM3alMY U PACX0J0OBaHHUE IIPUPOIHBIX pecypcoB. [IpHHIMITBEI YCTOWYMBOIO pa3BUTHUS
B OTHOLIEHUM MPHUPOJAHBIX pecypcoB. Poib BO300OHOBMMBIX M HEHUCUYEpPIAEMbIX PECypCOB B
yCTOMUYHBOM 0O0IIECTBE.

Pa3zoen 5. Aumponozennoe éo3oeiicmeue na ouocgepy

AHTpOTIOreHHbIE BO3MYILIEHHUS OMOr€OXMMHMYECKUX LMKIOB U JAErpajalysi CUCTEM IOJIEpKaHUsI
*u3HH. ['100anbHbIe, peruoHaIbHBIE U JOKAIbHBIE MPOOIEMbI OKPYKAIOIIEH CPE/Ibl.

3arpsizHeHue armochepsl (KUCIOTHBIE HOXKIM, (POTOXMMHYECKHH CMOT M T.1.). 3arps3HeHHe
BHYTPEHHHX BOJ M MHPOBOTO OKeaHa. 3arpsa3HeHue JUTOC(epsl; JAerpajanus 3eMellb,
OIlyCThIHUBAaHHUE.

Pa3zoen 6. Knumamuueckue nocneocmeus uzsmMeHeHus cocmasa ammocgepol

I'moGanbHbIi 3HEpreTUueckuil 6anaHc; MApHUKOBBIN YPPEKT KaK NPUPOIHBIN (AKTOP MoAgepKAHUS
YCIIOBUHM CYIlIECTBOBaHUs >KUBOW Marepuu. [lapHukoBblie razpl. ICTOUHMKM W CTOKM JTUOKCHIA
yriieposia U APYruxX NapHUKOBBIX Ia30B. M3MeHeHHe KOHLEHTpaluu AUOKCHAA YIrilepoJia U APYTux
MIAPHUKOBBIX T'a30B B aTMOc(epe; MEXaHU3M IJ100aJIbHOTO MOTEIUICHUS.

[locneactBus riao0aJbHOTO MOTEIUIEHMS: IOBBILIEHHE YPOBHS MHUPOBOTO OKe€aHa, 3aTOILUIEHHE
NpUOPEKHBIX 30H; TasHUE JIEHUKOB M BEYHOW MEp3/OTh; JepopManus KIUMaTUYECKUX U
CEJIbCKOXO3AMCTBEHBIX 30H M reorpauueckoil CTPYKTypbl NPOM3BOJACTBA IPOJIOBOJILCTBUS;
M3MEHEHUS paCTUTEIBHOI0 MOKPOBA, OIIYCThIHUBAHUE.

Pa3zoen 7. 3enenas pesonwoyusn

3eneHass Xumus. 3eleHas SHepreTuka. 3esieHas SKOHOMHKa. IloHATHE HHU3KOYIIEepoHOM
(uukm4eckoit) skoHOMUKH. CIeHapuM HU3KOYTJIepOJHOTO pas3BuTHs maina Poccun. Hawmmyumme
JOCTYIHble TeXHOJOruu. OCHOBHBIE MPUHLUIBI 3€JIEHOTO0 MPOU3BOJCTBA. [ ocynapcTBEeHHOE
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peryaupoBaHue INpupoaonosb3oBaHuss Ha ocHoBe HJIT. Dkomoruueckuil crien uenoBedecTBa.
3enensblit oguc. KapOoHOBBIE MOJIUTOHBI.

Pazoen 8. Mupogosspenue, smuka u ycmoiiuusoe passumaue.

Ilepexoq ot oOmectBa notpeOiaeHUss K yCTOWuMBOMY oOmiecTBy. M3MeHeHHe CTpYKTyphl
NOTpeOHOCTEeH 00IIecTBa U KPUTEPUEB KAUECTBA KU3HU M YPOBHS Pa3BUTHs. Poib KyabTYpHBIX U
PEIUTHO3HBIX TPAJUIMH B TpobiieMe YCTOMUMBOTO Pa3BUTHS.

Wndopmarus, 3HaHUE, HayKa, TEXHOJOIMM. YBEIMYEHUE POJU HH(OPMAIMOHHBIX PECYpPCOB B

obuieMm Oanance pecypconorpebdnenus. MapopmanmonHoe (MOCTUHIyCTpHaIbHOE) 0011ecTBO. Posib
00pa3oBaHUs B YCTOWYUBOM OOIIIECTBE.

4 O0beM y4eOHOil 1 CHMTINHBI

O0beM TUCHUNIMHBI
Buj yueOHoii padoTsl Axan. | Acip,
3E
4. 4.
OO0masi TPy10eMKOCTb AUCIHUTIIHHBI 3 108 81
KonTakTHasi padoTa — ayAuTOPHbIE 3aHSITHS ; 0,9 32 24
Jlexuu 0,45 16 12
[Tpaktuueckue 3ansatus (I13) 0,45 16 12
JlaGopaTtopusie pabots! (JIP) - - -
CamocrosiTesqibHasi padoTa 2,1 76 57
KoHnTakTHas camocTosTenbHas pabora 27 0,2 0,15
CaMOCTOSITeJIbHOE U3YUYEHHUE Pa3/IeNOB JUCIUILIMHbI ’ 75,8 | 56,85
Bua koHTpOJIS: 3auer

AHHoOTanus pado4eii MPporpaMMsl M CIHUILTHHBI
«AHAJIM3 TEXHOT'CHHOI'0 PUCKa»
(b1.B./1B.03.02)
1 Heasb qaucuumIMHbI — GOPMHUPOBAHKE KOMILUIEKCA 3HAHUM, TTO3BOJISIONIUX OLIEHUTh PUCKU
OT XO3AWCTBEHHOW JEATEIIbHOCTH 4YEJOBEKa M CONYTCTBYIOLIUX € (PAKTOPOB XMMHUYECKOIO U
(¢u3nYecKoro BO3AEHCTBUS, a TaKXKe NPEUIOKUTh HOBBIE IPOLIECCHI, IO3BOJIAIOIIUX CHU3UTH
TEXHOTEHHBIN PUCK U yIepO OT Hero.

2 B pe3yabTate H3y4eHUS TUCHHUILINHBI 00YYAIOLIUIICA TOJIAKEH:
Obnadamyp ciaenyrOIUMU KOMIETEHIUAMI U HHIUKATOPAMU UX JJOCTHKEHHUS:
VK-8.1; VK-8.2; VK-8.10; IIK-3.4
3name:
—  BUJbI (PAKTOPOB BPEIHOIO BO3AEUCTBHUS;
—  KJaccu(UKaLMIO, UCTOYHUKU U 0OBEKTHI PUCKOB;
- O0COOEHHOCTH PHCKOB XHUMHUYECKOTO M (U3MYECKOTO (B TOM 4HCIE paaualldOHHOIO)
BO3/ICIICTBUSI HA YEJIOBEKA U OKPYXKAIOLIYIO CpeNy;
—  OCHOBHbIE KOHUEMIIMH yIIPABJIECHUS PUCKaAMU;
—  KOJIMYECTBEHHbIE METO/Ibl aHAIM3a PUCKA.
Ymems:
- onpenensaTe BJIK, ;. XuMHUUeCcKUX COeIMHEHUH;
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- onpenessiTh XI1K eop. XMMUUECKUX COECTMHEHUI;

—  paccUMTHIBATh AKTUBHOCTb PAJUOAKTHBHOIO IIpernapara;

—  paccUMTHIBATh MHJIUBUIYAJIbHbII PUCK HA OCHOBE CTATUCTUYECKUX JITAHHBIX.

Braoemw:

— METOAMKOW YKPYNHEHHOW OLIEHKM 3KOJIOTO-3KOHOMHUYECKOro yiiepba oOT 3arpsi3HEHUs
OKpPYKAIOILEeH Cpebl MPEANIPUATHEM.

3 KpaTkoe cogepxxanue JHCHUTIIHHBI
Pazoen 1. Toxcuxkonozcusn u xumuueckuii puck
Hctounnkn cymiecTBoBaHMs JKM3HM Ha 3emuie.  KpyroBopoThl  BemiecTB B IpUPOJE
(OMOreOXUMHUYECKUE IIUKIIBI).
®axtopbl BpeaHoro Bo3zelcTBusA. Ocoboe MeCTO XMMHUYECKMX HayK B OINHMCAHUU BPEIHOIO
BO3JICHCTBUS. YUYEHHUE O BPEIHOM JIEHCTBUU BEILIECTB.
Toxcukonorusi. HampaBnenuss Tokcukosoruu. Bpeanoe BemecTtBo. O¢¢eKkTsl BO3IEHCTBUS
BEIIECTB: KCEHOOMOTUKH, 3aMEHsAEMble BellecTBa. TOKCHMYHOCTh M omacHocTh. Kiaccuduxarus
BpeaHbIx BeulecTB. LDso, LCso. KpuBast «no3a-3¢pdexr». Mexanusm necTBUsI BpeIHBIX BEIIECTB.
@Da3bl BO3ACHCTBUSA BPEAHBIX BEILECTB.
Toxcukomerpus. IloporoBas u OecnoporoBas koHuenmuu. I'omeocrad. OOparHas CBS3b.
TonepaHnTHOCTG.
ITAK. TIAK.c., ITAKyp., TAKps., BAKp,. ITAKs, TIIK, x., BIIK, XTIK, BII.
OMIUpUYECKUE IMpaBUja OLEHKH TOKCHUYHOCTU coeIuHeHHH. (OcoOeHHOCTM IOBTOPHOTO
BO3/CIICTBUSI BpEAHBIX BeUIECTB: ajantauus, Kymymauusa. Cencubunumzanus. KomOuHupoBaHHOE
JieliCTBHE BPEIHBIX BEIIECTB: CyMMAIlHsl, CHHEPTU3M, aHTarOHU3M.
XUMHUYECKHE  ONAacHOCTH. XHMMHUYECKHE  ONAacHOCTH  HOBBIX  TexHosorui.  OmacHocTu
HaHOTEXHOJIOTUil. JIeHCTBHS 10 CHUPKEHUIO XUMHUYECKOIO PUCKA.
Pa3zoen 2. Honusupyrowiee uziyuyenue u paouayuoHHwlil pUcK
Knaccuduxauusa wmznydenunid. Kiaccudpukanus nonusupyromux uiznydenuid. Hyxnua. M3ortomnsl,
n300appl, M30TOHBI.  PanmoaktuBHOCTh.  CrabuipHble M paguoOHYKIuAbl.  VcTouHMKM
pannoHykinuaoB. PanuoakTuBHbIM pacnan. Tuiel paguoakTUBHOIO pacnana. 3akoH PaJuOaKTHBHBIX
cMmelleHui (mpaBuio paauoakTuBHbIX cMenieHuid Coamu u PasHca). PangnoakTuBHBIE psbl.
[IpoHukaronas cnocoOHOCTh HOHU3UPYIOIIUX U3TYyYEHUHN.
3akoH paauoakTuBHOTO pacnana. [locrosHHas pacnaga. [lepuon monypacmana. Cpeanee Bpems
KU3HU. AKTUBHOCTb.
Henenue sipep. AnepHele nenHele peakunu. AnepHsiii B3pbiB. Kputnueckas macca. Ilopaxaroriue
(daxTophl siIepHOTO B3phIBaA. SnepHblil peakTop. [Ipuponusiil saepHbli peakrop B Oxiio. AToMHas
anekTpoctanuusi. Dpdext BaBuinosa — YUepenkona.
DddexTsl neiicTBUA HOHM3UpPYIOMUX u3nydeHUi. [lormoménnas mo3a. DKCMO3UIMOHHAS J03a.
OkBUBaJIeHTHass J03a. OddexkTuBHass -HKBUBaJEeHTHas no3a. KosuiektuBHas >(QeKkTuBHas
SKBMBaJICHTHas 103a. [IpenensHo nomycrumas no3a.
Pazoen 3. Ananu3z puckoe
VYcroitunBoe paszButue U 6e3omacHocTh. OnacHocTh. TakcoHomusi omnacHocTed. Kmaccugukarus
puckoB. Ilpuponnbiii puck. TexHoreHHsld puck. PaapannoHHbBII puCK. XHMMHUYECKHH pHCK.
OCHOBHbIE NPUHLUIBI OLEHKM pHCKa BO3JCHCTBUS XUMUYECKUX COEIUHEHUH. XHMHUUYECKH
KAaHLIEPOT€HHbIN PUCK. XMMUYECKUI HEKAHLIEPOT€HHBIN PUCK.
Krnaccudukamnus yposueit pucka. LleneBoit puck. KonnuecTBeHHbIe METOIbI aHANIM3A pUCcKa. [lepeBo
coObITUH. JlepeBo 0TKa30B.
WnpuBunyaneusiii  puck.  KosmexktuBHblit  puck. Couumanbubiii  puck. IloTeHnuanbHbIl
TeppuTopralibHbI pUcK. PoHOBBINM pucK. Konuenuus abcomoTHol Oe3omacHocTH. KoHuenius
npuemiemoro pucka. KpynHele TexHorenssle karactpogsl. O1ieHKa, aHaJInu3 U yIIPaBJIEHUE PUCKOM.
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4 O0beM y4eOHOil 11 CHMIINHBI

Buj yueOHoii paGoTsl

O0beM JUCHUILIMHBI

3E Akan. | Acrp.
4. 4.

O0masi TPy10eMKOCTb AUCIHUTIHHBI 2 72 54
KontakTHasi paboTa — ayIMTOPHbIE 3aHSITHSA: 0,9 32 24
Jlexuu 0,45 16 12
[Tpaktuueckue 3anstus (I13) 0,45 16 12
Jlabopatopusie pabots! (JIP) - - -
CamocrosiTeibHasi padoTa 1,1 40 30
KoHnTakTHas camocTosTenbHas pabora N 0,2 0,15
CaMOCTOSITeJIbHOE U3YUYEHHUE Pa3/IeOB JUCIUILIMHbI ’ 398 | 29,85
Buja koHTpoas: 3a4er
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5.4. IlpakTUKH
AHHoOTanus padoyeii nporpaMmbl «Y4ye0Hasi NpakTHKa: O3HAKOMUTEIbHASI IPAKTHKA»
B2.0.01(Y)

1. Heab y4yeOHo# nmpakTHKH: O3HAKOMHUTe/IbHAs NMPAKTHKA — 03HAKOMJIEHUE CTY/IEHTOB
C METOJOJIOTUYECKUMH OCHOBAaMM OpraHM3alliud 00pa30BaTENbHOIO IMpoliecca MO MHPOPHIIIO
nzydyaemMoil mporpammsel cnenuanurera Ha kapeape XTOCA PXTY um. JI.M. Menneneesa,
OCHOBHBIMH  HAIlpaBJICHHUSMU HAyYHO-HCCIEAOBATENbCKOW paboThl  kadeApbl B 00JacTH
SHEpPrOHACBIIICHHbIX MaTepUaioB U H3JENUN; C AESITEeIbHOCThIO IPOU3BOJCTBEHHBIX, HAy4HO-
HCCIIEZIOBATEIbCKUX M IPOEKTHBIX OpraHu3aluid 1o HpoQuiIlo HM3y4aeMoOH MporpamMMbl
CHELMAJINTETa, a TAKXKe IOJY4YeHHE MEPBUYHBIX MPO(PECCHOHATBHBIX YMEHHM U HaBBIKOB IyTEM
CaMOCTOSITEIIbHOI'O TBOPYECKOI'O BBIIMOIHEHUS 33/1a4, [IOCTABJIEHHBIX IPOTrPAMMOM MPAKTUKU.

OcHOBHOHM 3ajmauell y4eOHOM MpakTHKU sBiSeTCS (QOpMHpOBaHHE Yy OOyYaromIMUXCs
NIEPBUYHOTO MPE/ACTaBICHU 00 OCHOBHBIX 00JAacTAX, OOBEKTaxX M BUAAX HPOPECCHOHATBHOM
NEeATEeIbHOCTH, K KOTOPbIM TOTOBSITCA BBITYCKHHKH, OCBOMBIIME IMPOrpaMMy CIELHMAIUTETa IO
BbIOpaHHOM Crieluanu3alyu.

VYuyeOHble NMPAKTUKKU HPOBOAUTCS BO 2-0M U 6-0oM cemecTpax B (opMme TeopeTHUYECKHX
3aHATUI U DKCKYPCUI.

2. B pe3yJbTaTte NpOX0sKIeHUs] Y4eOHOMH NPAKTUKH 00y4arOIMiicst 0JIKEH:

Obnadamyp ciaenyrOIUMU KOMIETEHIUAMI U HHIUKATOPAMU UX JJOCTHKEHHUS:

YK-6 (YK-6.3, YK-6.4, YK-6.6); IIK-1 (IIK-1.1); IK-2 (IIK-2.1, [1K-2.6, TIK-2.7); IIK-3
(TIK-3.4).

3nams:

— TOPSIOK OpraHu3alyy, IJIaHUPOBaHUs, NPOBEACHHsI U olOecrieueHus: 0Opa3oBaTeIbHON
NeATeIbHOCTH N0 NPOQIIII0 U3y4aeMOil MporpaMMsl CIIELUAINTETa;

— TOpSIOK OpraHu3aluy, IJJAHUPOBAHMs, MPOBEACHUS U 00eCHedYeHUss HaydHo-
HCCIIEZI0BATEIBCKUX PAOOT € UCIOIB30BAHUEM COBPEMEHHBIX TEXHOJIOTHH.

Ymems:

—  OCYIIECTBJIATh MOHUCK, O00pabOTKYy M aHaIu3 HAyYHO-TEXHUYECKOM HH(popManuu Mo
PO (U0 MPOMIEHHON IPAKTUKH.

Braoems:

—  CIIOCOOHOCTBIO U TOTOBHOCTbIO K HIPOQECCHOHAIBHON MAEATENbHOCTH IO HPOPHIIIO
M3y4aeMoOM MporpaMMsl ClIEUAINTETA;

—  METOJOJIOTMYECKMMH NOJXOJaMU K OpraHu3alydy Hay4dHO-HCCIIE0BATEIbCKOW U
00pa3oBaTeIbHON NI TEIHHOCTH.

3. KpaTtkoe copep:xanue yueOHOM NPAKTHKH

Pazgen 1. O3HakomileHME € MCTOpHEH IMPOW3BOACTBA HEPTrOHACHIIIEHHBIX MAaTE€pPHAJIOB
(OHM) u u3nenuii Ha UX OCHOBE, OCHOBHBIMH OOJIACTSAMH UX TPUMEHECHHUS.

[Tocemenre TeMaTHUECKUX SKCIO3UIUI My3€€B U BBICTABOK.

Pazgen 2. O3HakomileHHME C TNEpPCHEKTHUBHBIMHU HAy4YHbIMH pa3paboTKaMHU B 00JacTu
CO3/1aHUsl M TPUMEHEHHUs SHEProHACHILEHHBIX MarepuaioB M wusaenuil. IlocemieHne HaydHbIX
nabopaTopuii Kadenpsl 1 3HAKOMCTBO C OpraHu3aluei padoThl B UCCIEA0BATEIbCKON Tab0paTOpuu.

Paznen 3. [locenenue neicTBYONMX NpeaIpUsTUil o pazpaboTke u nmpoussoactsy OHM u
W3JIeJIMI HA UX OCHOBE.

O3HaKOMJIEHHE C OCHOBHBIMU TEXHOJIOTMYECKHUMH CTAaIUsIMU M crioco0aMu IPOM3BOJACTBA
OHM, cBoiicTBaMM U3/1eAUN U 00IACTAMU X IPUMEHEHHUSL.

Paznen 4. [loaroroBka oTyera o NpoX0oKACHUN y4€OHOM MPAKTUKU.

TpeboBaHus, IpeabsBIIAEMble K HATMCAHUIO U IPEICTABIECHUIO OTUYETA.
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Konkpernoe copepkaHue yd4eOHOW NPAKTUKH OMpEeseTcsl ¢ y4eTOM BO3MOYKHOCTEH U
MHTEPEeCcOB Kadeapbl, OPraHu3yolel IPakTUKY, U IPUHUMAIOIIENH OpraHu3aluy.

4. O0beM y4eOHOM NPAKTHKH

Bcero 2 cemecTp 6 cemecTp
Buj yueOHOI paboThI

YHEDHONP 3£ Awanu. | 3E | Axanu. | 3E | AN
OO61ast Tpy10€MKOCTb AU CIUIUIMHbI 6 216 3 108 3 108
KonTakTHas padoTa — ayIuTOpHbIE ) ) ) ) )
3aHATHSA: j
CamocTosiTeJIbHas padoTa 6,0 216 3,0 108 3,0 108
6 MoMm ducie 8 hopme npaKmuieckoll 598 2156 | 2.99 107.8 | 299 | 107.8
1n0020MoBKU
KonrtakTHas camocrosTenapHas padoTa 0,4 0,2 0,2
HnpusuayansHoOe 3a1aHKe 36 18 18
CaMOCTOSTEIILHOE OCBOCHHE 3HAHUIM, 6 3 3
YMEHUH U HaBBIKOB I10 [TPOrpaMme 179,6 89,8 89,8
yueOHON NPAKTUKHU
JK3aMeH - - - - - -
KoHTakTHas paboTa — MNPOMEXKYyTOYHAs
arTecranus - -
[ToaroToBka K 3K3aMEHY. -
Buja koHTpoOJn: 3auer 3auyer

Bcero 2 cemecTp 6 cemecTp
Buj yueOHOI paboThI

YHEDHOR P 3 | Acrp.u. | 3E  Acrp.uw. | 3E | AP
OO61ast Tpy1I0eMKOCTb AU CIUIUIMHbI 6 162 3 81 3 81
KonTakTHasi padoTa — ayIuTopHbIE ) ) ) ) )
3AHATHA: ]
CamocTosiTeIHLHAS PA00Ta 6,0 162 3,0 81 3,0 81
6 MoMm ducie 8 hopme npaKkmuieckoll 5908 | 1617 | 299 | 80.85 | 299 | 80.85
1n0020MoBKU
KoHTakTHas camocTosTenbHas pabora 0.3 0,15 0,15
WNuvBunyansHOE 3a1aHUe 27 13,5 13,5
CaMOCTOSTEIILHOE OCBOCHHE 3HAHUIM, 6 3 3
YMEHHUH U HaBBIKOB I10 [TPOrpaMme 134,7 67,35 67,35
y4eOHON MPAKTUKU
JK3aMeH - - - - - -
KoHTakTHas paboTa — MNPOMEKYyTOUYHAs )
aTTeCTalMs -
[ToaroToBka K 3K3aMEHY. -
Bua xourposs: 3auer 3auer
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AHHoOTanust padoyeii mporpamMmsl
«IIpousBoacTBeHHas nMpakTuKa: TexHoornyeckas NPaKTHKa»
B2.B.01(Il)

1. Heapr NpouM3BOACTBEHHOH NPAKTHKHU: TEXHOJOrHMYeCKas IPaKTHKA — IOJIyYCHUE
po(ecCHOHANBHBIX YMEHUN U OIbITA MTPO()ECCHOHAIBHOM AEATENbHOCTH IIyTEM CaMOCTOSTEIbHOTO
TBOPYECKOTO BBINOJIHEHUS 3a/a4, IIOCTABJIEHHBIX IPOTrPaMMOI TNPAKTUKU, O3HAKOMIIEHHS C
COBPEMEHHBIMU TEXHOJIOTUSIMM MOJYYEHHUsS OCHOBHBIX 3HEproHachllleHHbIX coenuHeHuit (OHC),
ONBITHBIMM  Mpou3BojacTBaMu  nepcnekTuBHbix  OHC B ycnoBusix — JeicTBYrowIero
IIPOM3BOJICTBEHHOT'O MPEANPUATHS U OTPACIIEBOTO HAYUYHO MCCIIEI0BATENIbCKOTO MHCTUTYTA.

OcHOBHOH 3aauyeil MPOM3BOJCTBEHHON MPAKTUKU SBJSIETCS MPUOOpPETEHHE OMbITa Y4acTHs B
peanpHBIX NPOU3BOACTBEHHBIX IpoOIeccax, NMPUOOpETeHNEe HEOOXOAMMOr0 KOMILJIEKCAa HaBBIKOB U
3HaHUHM, HEOOXOJUMBIX AJIi PElIeHUs] KOHKPETHBIX TEXHOJOTMYECKHUX 3ahady, cOop MH(pOpMaluy,
HE0OXO0JMMOM JUIsl BBIMOJIHEHUSI KYPCOBOTO IIPOEKTA 10 Pa3pabOTKe KOHKPETHOM TEXHOJOTMYECKOMH
craguu npoussoactea DHC.

KoHkperHoe coaepxaHue NPOU3BOJCTBEHHOM IPAaKTHKU OIpeNeNseTcss WHAMBHYaJbHbIM
3a/IaHUEM CTYIEHTA C YYETOM HMHTEPECOB M BO3MOKHOCTEW OPraHU3allMid, TJ€ OHA BBIOIHSIETCS.
WunuBuayaapHOE 331aHUE pa3padbaThIBaeTCs MO MPOQIIIIO ClIeHATHTETA.

IIpousBoacreennass npaktuka npooautcs Ha PKII «3aBoxg umenu .M. CsepmioBa» u
OI'VIT «I'ocHUUN «Kpucramn» (r. A3zepxunck, Huwkeropoackoit o01.).

VYyebHast paboTa Ha IPOU3BOACTBEHHOHN MNpakTuUKe Oasupyercs Ha 3HAHMSIX, MOJTYYEHHBIX
cryaieHtaMmu B Kypcax «lIpoexktupoBanme u o0opynoBaHHME 3aBOJIOB  IPOM3BOJICTBA
SHEpPrOHACBHIIICHHbIX MaTepuaJoB U u3faeauil» U «OCHOBBI TEXHOJOIMUECKOH O0e301acHOCTH
IIPOM3BO/ICTBA SHEPrOHACHILIEHHBIX MATEPUATIOBY.

2. B pe3yJbTaTe NPOX0sKIEHUS] TEXHOJOTHYECKON NPAKTHKH 00YYAIOIIUIICH JOJIKEeH:

Obnadamyp ciaenyOIUMUA KOMIETEHIUAMI U HHIUKATOPAMU UX JJOCTHKEHUS:

MK-4 (ITK-4.1, [1K-4.2, T1K-4.3, [1K-4.4, T1K-4.8, T1K-4.12); IIK-5 (I1K-5.1, [1K-5.3); ITIK-6
(ITK-6.2); IICK-1.3 (IICK-1.3.1, I[ICK-1.3.4, [ICK-1.3.12, TICK-1.3.13).
3uame:

—  YCTPOMCTBO MPOM3BOJACTBEHHBIX JIMHHUM, CTPYKTypbl M O0OOpYIOBaHUS LIEXOB,
TEXHOJIOTMYECKHEe 0COOEHHOCTH KOHKpeTHOro npousBoactea JHC;

— TOpS/IOK OpraHu3alliy, I[UIAHUPOBAHMS, IMPOBEICHHUS M OOecledeHHs IPOU3BOJICTBA
ocHOBHBIX DHC ¢ 1conb30BaHneM COBPEMEHHBIX TEXHOJIOTUH;

— TOpANOK OpraHu3aluM, IUIAHUPOBAHHUSA, TMPOBEIACHHUS  OINBITHBIX  MPOU3BOJCTB
nepcnexktuBHbiX OHC;

Ymemns:

—  OpHUEHTUPOBATHCS B COBPEMEHHBIX TEXHOJOTHAX IMPOM3BOJCTBA HHIWBUIYAJTbHBIX H
cmeceBblx DHC 1 061acTIX UX IPUMEHEHMS;

—  OpHUEHTUPOBATHCS B COBPEMEHHBIX TEXHOJIOTHUSX CHAPSIKEHHUS M3ICIUN, COIepKallruX
MHIUBUYyalbHbIE U cMeceBbie DHC.

Bnaoemy.:

—  HaBbIKaMHU aHAJM3a TEXHOJOTHMYECKUX CXeM M TEXHUYECKHUX PETJIaMEHTOB MPOU3BOICTBA
ocHOBHBEIX DHC;

— CHOCOOHOCTBIO M TOTOBHOCTBbIO K MPOGECCHOHATBLHON MEATENbHOCTH MO Tpoduito
M3y4aeMOoi MporpaMMsbl CrieIMaIuTeTa.
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3. KpaTkoe copep:xkanue NpoM3BOJACTBEHHON NPAKTHKH: TEXHOJIOTHYECKasl IPAKTHKA

Paznea 1.

Opeanuzayuonnoe coopanue (PXTY um. [{. 1. Menoeneesa):

* 3HAKOMCTBO C ITPOrpPaMMO, LeIsIMHU U 3a7a4aMH [TPOU3BOICTBEHHON NPAKTUKU;

* pa3bsiCHEHHE OCOOCHHOCTEN MPOX0XKACHUS IPAKTUKU HA MPEATPUATHIX;

* UHCTPYKTaX I10 OOIIHM HOJIOKEHHUSIM TEXHUKHU 0€30MaCHOCTH;

* OIIpeJiesIeHre IPUMEPHOTO KaJIEHIAPHOTrO rpaduKa MPOXOKAECHUS IPAKTUKH.

Pazpnen 2.

Opeanuzayuonnvie meponpuamus (PKII «3a600 umenu A.M. Ceeponosayn, ®I'VII «'ocHUU
«Kpucmanny):

[IpoxoxxneHue pexxUMHBIX MeponpusaTuil A aoctyna Ha Teppuroputo OKII «3aBog umenn
AM. CsepmioBay. I[IpoxokneHue HMHCTpyKTa)xka MO TexHHKe Oe3omacHocTu. I[IpoxoxkaeHue
CHELMAJIbHOIO HMHCTPYKTaXKa MO PEeKUMY NpakTUKU. [IpoxoxkneHue pexuMHBIX MEpONpHUITHN Ha
tepputopun OKII «3aBoa nmenu S1.M. CepuioBa» U CIELUHCTPYKTaXKka 110 cOOpy MaTepUalioB Jyis
KypcoBOro npoekra. IIpoxoxxaeHue pexxMMHBIX MEPOTIPUITHN AJ1 focTyna Ha Teppuropuro OI'VII
«T"ocHUUA «Kpucramm».

Pazpnen 3.

O3HakomumenbHvle MEPONPUAMUSL:

OznakomieHue ¢ ucropuet paszsutusi npousoJcts OKII «3aBox umenu .M. CeepanoBa»
(mys3eit). Ilocemenne HayuHo-npon3BOACTBEHHOIO LIEHTPA: 1a00paTOPUil U ONBITHBIX MPOU3BOJICTB,
Oecena ¢ Benyuumu crenuanicramMy. O3HaKOMJIGHHE ¢ COBPEMEHHOM TEXHOJIOTMEH MpOou3BOCTBA
HUTPOOEH30I1a, BKJIIOYas BOMNPOCHI 3KOJOTMHM IPU IPOM3BOACTBE HUTPOCOEIMHEHUH — y4acTKOB
KaTJIUTUYECKOT0 CXKUTaHUsI OTXOJSALIMX Ta30B, pereHepalnuy cepHOM KucioTel. O3HaAKOMIIEHUE C
COBPEMEHHOM TEXHOJIOTHEH IPOU3BOJACTBA TPUHUTPOTONYoJa. (O3HAKOMJIEHHE C COBPEMEHHOU
TEXHOJIOTMEW MPOU3BOJCTBA I'EKCOIeHAa U TeTpaHUTpaTa MEHTa’pUTPUTA, YCTAHOBKOM pereHepanuu
a30THOM KHUCIOThL. O3HAKOMIIEHHE C COBPEMEHHOI TEXHOJIOTHEH MTPOU3BOJCTBA OKTOT€HA, BKIIIOYast
[I€YM CHKUTaHUS CTOYHBIX BOJ M Y4acTKa pereHepauuy yKCycHoro anruapuaa. O3HakoMJIEHHE C
COBpPEMEHHOU TexHoyorueil cHapsikeHuss BB. O3znakomiieHHEe C COBPEMEHHOUM TEXHOJIOrHuen
nojyyeHus cmeceBblx BB u u3nenuii u3 Hux.

Oznakomienue ¢ ucropueir GI'VII «I'ocHUN «Kpucramm» u ero crpykrypoit. Ilocemenue
nojapasaeieHuil u naboparopuit MuctuTyra, Oecena ¢ Beaymumu crnenuanucramu. [locemnieHue
ucnslTaTeNbHOro KomIuiekca. [locemienue wucneiTaTenbHOro Komiuiekca (mosiuroH). Ilocemenue
OMBITHBIX ITPOU3BO/JICTB.

Pazpnen 4.

Cbop mamepuana ons 8bInOIHeHUs KYPCOBO2O NPOEKMA.

W3ydyenue CTpyKTypsl U OO0OpPYHOBaHUS ILIEXOB IPOM3BOJICTBA KOHKPETHOTO IMPOAYKTa B
COOTBETCTBUM C MHAMBHMIyalIbHbIM 3anaHueM. llogpoOHoe M3yuyeHue yuyacTka IMpPOM3BOJICTBA JUIS
MIOCJIEAYIOIIEr0 MPOEKTUPOBaHUA. M3yueHue annaparypsl, KOHCYIbTALUH.

N3ydyeHne TEXHMYECKOTO perjiaMeHTa 11eXa B COOTBETCTBUU C MHAMBH/AYaJbHBIM 3aJaHUEM.
W3yuenune cxempl NpOU3BOJCTBA B COOTBETCTBUU C MHAMBUIYyaIbHbIM 3a1aHueM. KoHcynbranuu c
paboTHUKAMHU 1ieXa.

O3HakoMJIEHHE C anmapaTypoid NpOM3BOJACTBA, pa3padoTKa IpearnoyiaraeMoil  CcXembl
IIPOM3BO/JICTBA B COOTBETCTBUHU C MHAMBUIYaJIbHBIM 3a/iaHueM. KoHcynbTanuu ¢ paboTHUKaMU 1iexa
u pykoBoutenamu npaktuku ot PXTY um. JI.M. Menneneesa.
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I/I3yquI/Ie KaJIbKYJIIOUKU ~ CTOMMOCTH  BBIITYCKACMOI'0 IMpPOAYKTa B  COOTBCTCTBUH C
HUHIWBUAYAJIbHBIM 3aJaHUCM.

Paznea S.

3axnrouumenvHbvie MEPONPUAMUL:

PexxumHas npoBepka KOHCIIEKTOB U YepTexkKeil.

[IpoxokaeHue 3aKIIOUUTEILHOTO MHCTPYKTaXka M KOHCYJIbTAllUM B Y4eOHO-METOIUYECKOM
Ientpe. O¢dopmienue otuéra o nmpakrtuke. [Ipuem 3adera Mo MpakTHKE C y4acTHEM COTPYIHHUKOB
NpeANpUITHS U IpernoaaBareseid kadenpsl (mo nexam). OpopmieHnne oT4éTa o MpaKkTUKE.

4. O0beM NPON3BOACTBEHHOM NMPAKTHKH

Bun yue6Ho# paboThI Obwem npaxTuKi

3E Akana. 4. | Actp. 4.

OO61ast Tpy10€MKOCTh AU CIUTUIMHBI 6 216 162
KonTakTHasi padoTa — ayInTOPHbBIE 3aHATHS - - -
CamocTosiTeJIbHas padoTa 6,0 216 162
68 MoM Hucie 8 hopme npaKkmuieckol n0020mMo6KuU 5,99 215,8 161,85
KonrakTHas camocrositenbHas padbora 0,2 0,15
WNuvBunyansHOE 3a1aHUE 6 36 27

CaMmocTosTeIbHOE OCBOCHHUE 3HAHUM, YMEHUH U HaBBIKOB 110
IIporpamMe IpoU3BOICTBEHHON IPAKTUKU

IK3aMeH - - -
KoHTakTHas paboTa — IpoMeKyTO4Hasl aTTecTalus - -
[ToaroToBka K 3K3aMeHY. - -
Bua xourpoas: 3auer

179,8 134,75
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AHHoOTanust padoyeii mporpamMmsl
«IIpousBoacTBeHHas npakTuka: IlpexaumiioMHas npakTHKa»
b2.B.02(I1n)

1. leab npeIunIOMHOI NPAKTHKH — MTOJTy4Y€HHE, 0000IICHHE U CUCTeMAaTHU3allis JaHHbIX,
HEOOXOJMMBIX JUIsl BBITIOJTHEHHUS BBIITYCKHOW KBaJIM(UKAIIMOHHON pabOThI.

[IpenaunnoMHas npakTHKa HallpaBJIeHa Ha:

- 3aKpeIlJIeHuEe TEOPETUUYECKUX 3HAHMUN M MPAKTUYECKUX HABBIKOB, ITOJIyUYEHHBIX B IpOLECcCe
o0y4eHus 1o MporpaMme CHelUaINTEeTa;

- IpuoOpeTeHre HaBBIKOB, HEOOXOAMMBIX B JalbHEHIIeH MpodeccnoHaIbHOM NeATeIbHOCTH;

- MpUOOpETEeHHE OINbITa NOCTAHOBKU M BBIIIOJIHEHUS] HAyYHO-MCCIIEJOBATENILCKUX (B Cilydae
BBINOJIHEHHSI HAayYHO-UCCIIE0BATENbCKOW PadOThl) U MPOEKTHHIX (B CIy4ae BBINOJHEHHUS pacyeTHO-
IIPOEKTHOM paboThl) 3a/1a4;

- OBJIAJICHUE METOJI0JI0THEN U MeTo1aMu 00pabOTKU Pe3ybTaTOB UCCIIEI0BAHUS;

- yuyacTue B pa0OTe€ HayyHO-UCCIIEOBATENbCKONW TI'PYIIbI, BPEMEHHOIO TPYIOBOIO
KOJJIEKTUBA;

- cOop, moOAroToBKa M CHUCTEMAaTU3alMsl MaTepUaloB IO TEMAaTUKE BbBITYCKHOU
KBaMpukannoHHoi padots! (BKP).

OCHOBHBIMHM 33/1a4aMU IIPEJIUIIIIOMHOM NPAKTUKU SIBIISIFOTCS:

- (QopmupoBaHMEe Yy O0O0YyYalOIIUXCA LEJIOCTHOrO IMpEeACTaBlIeHUss 00 oOpraHu3aluu U
yIpaBJIEHUU OTAEIbHBIMU 3TalaMM M IporpaMMaMH IPOBEIACHUS HAYYHBIX MCCIEOBAaHUN U
TEXHUYECKHX Pa3pabOTOK; O CTPYKTYpe OpraHU3ali U OCHOBHBIX (DYHKIMSIX UCCIIEOBATEIbCKUX U
yOpaBIECHYECKUX 10Ipa3/IeICHUN;

- yyactue B paboTe Hay4dHO-HCCIIEJOBATEIbCKOW TpYNIBbI, MOJPA3JCIICHUsI, BPEMEHHOIO
TPYIOBOT'0 KOJUIEKTHUBA;

- pa3BuTHE Y OOyYarOIKXCsl INYHOCTHO-IIPO(ECCUOHANBHBIX KaUeCTB UCCIIEI0BATEs .

B caydae BwimosnHeHus pacyerHo-npoekTHOM BKP ocHoBHOH 3amaueil siBisiercs cOop,
aHaiM3, cucTemarusanus — HeoOxomumou s BemodHeHuss BKP  uHdopmammu  mo
(YHKIIMOHUPOBAHUIO TEXHOJOTUYECKHUX JIMHUN IPOU3BOJICTBA SHEPTOHACHIIIIEHHBIX MaTepHaJOB.

2. B pe3yJbTaTte NPOX0sKIeHUs NPeIMINIOMHON NPAKTUKH 00y4arOIIMiiCsl 10JI2KeH :

Obnadamyp cienyoIUMUA KOMIETEHIUAMI U HHIUKATOPAMU UX JOCTH)KEHHUS:

IIK-1.1; TIK-1.2; IIK-1.3; TIK-1.5; [IK-1.6; T1K-1.8; TIK-1.9; I1K-1.10; [IK-1.11; [IK-2.1;
[1K-2.2; T1K-2.3; TIK-2.4; TIK-2.5; [1K-2.6; 11K-2.7; [1K-3.1; I1K-3.2; T1K-3.3; TIK-3.4; TIK-7.1; I1K-
7.2; 1IK-7.3; TIK-7.4; TIK-7.5; TIK-7.6; IIK-7.7; I1K-7.8; IIK-7.9; IIK-7.10; IIK-7.11; IIK-7.12;
[ICK-1.1.1; [ICK-1.1.2; TICK-1.1.3; TICK-1.1.4; TICK-1.1.5; IICK-1.1.6; IICK-1.1.7; IICK-1.1.8;
[ICK-1.2.1; [ICK-1.2.2; TICK-1.2.3; TICK-1.2.4; TICK-1.2.5; IICK-1.2.6; IICK-1.2.7; I[ICK-1.2.8;
[1CK-1.2.9; IICK-1.2.10; IICK-1.2.11; IICK-1.3.1; TICK-1.3.2; I1CK-1.3.3; TICK-1.3.4; [ICK-1.3.5;
[1CK-1.3.6; TICK-1.3.7; IICK-1.3.8; IICK-1.3.9; IICK-1.3.10; IICK-1.3.11; IICK-1.3.12; IICK-

1.3.13.

3nameo:

— OCHOBBI OpraHU3aIi U METOJI0JIOT U0 HAYYHBIX M CCIICI0BAHUN;

— COBPEMEHHBIC HAyYHbIE KOHIICTIIIUU B 00JIACTH SHEPTOHACHIIICHHBIX MATEPHUAJIOB;

— CTPYKTYPY M METOJbI YIPAaBJICHHUS COBPEMEHHBIM IPOHM3BOJCTBOM JHEPrOHACHIIICHHBIX
MaTepHuayoB.

Yumems:

— paboTaTh C HAYYHBIMM TEKCTAMHU, [10JIb30BATHCS HAYYHO-CIIPABOUHBIM aIlllapaToM;

— 00pabaThIBaTh, aHAJIM3UPOBATH MOJIYYEHHBIE SKCIIEPUMEHTAIbHbBIE IAHHBIE;

— 0OpMIIATD PE3YNbTaThl HAYYHBIX UCCIIEI0BAHUM;

— HCIIOJBb30BaTh  IIOJYYEHHBIE  TEOPETHUYECKHME  3HAHUSA  JId  I[IPOCKTUPOBAHUS
TEXHOJIOTMYECKUX JIMHUM IIPOU3BOACTB SHEPrOHACHIIICHHBIX MATEPUAIIOB.
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Braoemy:

— HaBbIKAMHU CaMOCTOSITEIbHOM HAyYHO-UCCIIEOBATEIbCKON JIESTEIIBHOCTH, paboThl ¢
HCTOYHUKAMH Hay4yHOU MH(popMaLuu, peepupoBaHus HAyUHbIX MyOIMKaLH;

— METOJlaMU NIPOEKTUPOBAHUS OCHOBHBIX UM BCIIOMOTATENbHBIX IIE€XOB IPOM3BOJICTBA
SHEPrOHACHIIICHHBIX MAaTePHAJIOB, CIIOCOOAMHU pacueTa TeXHOJIOIHYECKOro 000pyI0BaHHUS.

3. KpaTkoe coaep:xanue npejiunaoMHON NPAKTHKHA

TemaTnka NpeAIUIUVIOMHON TNPAKTUKM CTYJEHTOB CHELUUAJIUTETa [0 CHEUAIbHOCTU
«XUMHUYECKass TEXHOJIOIHUsI SHEPrOHACBIIICHHBIX MaTepHalloB M3/EIHiD» onpenensercss TeMaTUKOU
UX BBIITYCKHOM KBaIU(PHUKAIMOHHOW pabOThl M MOXKET MPOBOJUTHCS B HAYYHO-UCCIIE0BATEIBCKOM
WIN NIPOEKTHOM (opmate (IIpU BBIIOJIHEHUH HAy4HO-UCCIIEA0BATENbCKON WM PacyeTHO-IIPOEKTHOMN
paboThl COOTBETCTBEHHO).

HayuyHo-uccnenoBarenbckass ~ NMpakTUKAa — NPOXOJUT B HAy4yHbIX  J1abopaTopusix,
TEXHOJIOTMUECKUX MOJpa3JelieHusIX, HH(QOPMALMOHHBIX IEHTpaX Hay4YyHO-HUCCIIEJ0BATEIbCKON
opranu3anuu wiu B nadopatopusix kapeapsl XTOCA PXTY um. JI. . Menzeneesa.

CryneHTbl 3HAKOMSATCS C TeKylled paboToil jgabopaTopuM, OCBaMBAaIOT METOJbl CHUHTE3a,
HCCIICZIOBAHUS CBOWCTB SHEPrOHACBHIIIEHHBIX MAaTepUalioB, ONMPAsCh HA ONBIT U HABBIKY,
NpUOOpPETEeHHbIE MpU OCBOGHMM JUCHUIUIMH «HayuHo-uccienoBaTenbCKuil MPAaKTUKyM» U
«Y4eOHasi HaydHO-MCCIelOBaTelbckasg padoTa», MNPUOOPETAOT HAaBBIKM IIOMCKA HAay4HO-
TeXHUYECKOW HHPopManuu MU paboThl ¢ 0a3zaMu JaHHBIX, IPOBOJAT 3KCIIEPUMEHTAJIbHBIE
WCCJIeIOBAaHUS U UCTILITAaHUSI B COOTBETCTBUU € yTBepxkAeHHOUM Temoit BKP, yuacTByroT B 06paboTke
pe3yabTaTOB UCCIEAOBAHUS U MOJrOTOBKH UX K IMyOJUKaIUU.

[IpenauniuomHasl NpakTUKAa CTYAEHTOB, BBINOJHSAIOIMX PAaCYETHO-NPOEKTHYIO BBIIYCKHYIO
KBAJIM(UKALMOHHYIO pabOTy, MPOXOAUT B IPOM3BOJICTBEHHBIX 1LI€XaX M TEXHUYECKUX OTHAENaxX
IPOMBILIUIEHHOr0  npeanpusatus. CTyneHTbl 3HAKOMATCS CO  CTPYKTYpod — Ipeanpusrus,
HOPMAaTUBHO-TEXHOJIOTUYECKON NOKYMEHTallMel, perJjaMeHTaMu MPOU3BOJICTBA, U3Y4al0T CUCTEMY
MEHE/DKMEHTa M KadyecTBa NMpoayKuuu. OCHOBHOE BHUMAaHUE YIENSETCs MPAKTUUYECKUM BOIIpOCaM
(YHKIIMOHUPOBAHUS ~ TEXHOJOIMYECKUX  JIMHMM  IPOM3BOJCTBA  HPOAYKLUH,  BOIIpOCaM
COBEpILIEHCTBOBAHMSI TEXHOJIOTMUECKOTO MpOLecca.

Bo Bpemst nmpoxoxaeHus NpeIMITIOMHON IMPakTHUKU CTYIEHThl COOMparOT MaTepuaibl 10
TEMAaTHKE BBIMYCKHOM KBaIM(PUKALMOHHOM paboThl, aHAIM3UPYIOT HX, HAMEYalOT OCHOBHbBIE
HaIpaBJeHUs U 3a/1a4i paboThl, BIPA0ATHIBAIOT METOOJIOIMIO PEIICHUS 3TUX 3a/1a4.

KoHkperHoe conepkaHue NPeIMIUIOMHOM NPaKTUKUA ONPENENseTcsl WHAMBUYaIbHBIM
3a/IaHUEM CTY/ICHTA C YYETOM UHTEPECOB M BO3MOXKHOCTEW OpPraHU3alllii, rJ1€ OHA BBITIOJIHSIETCSI.

WunuBuayanpHOoe 3ajaHue pa3pabarbiBaeTcs MO MPO(UII0 CHEUAIBHOCTH B CTPOrOM
COOTBETCTBUHU C TEMOM BBIITYCKHOW KBaIU(PUKALMOHHON pabOThl CIELUAINCTA.

4. O0beM NpeAIUIIJIOMHON IPAKTHKHA

Bun yueOHOi paboThI Obnem npakriin

3E Akan. 4. | Actp. 4.
OO61ast Tpy10€MKOCTb AU CIUTUIMHBI 21,0 756 567
KonTakTHasi padoTa — ayANTOPHBIE 3aHATHS - - -
CamocrosiTesqibHasi padoTa 21,0 756 567
68 MoM uucie 8 hopme npaKkmuieckol n0O20MoBKU 20,99 755,8 566,85
KonrtakTHas camocrostenpHas padboTa 0,2 0,15
WNuavBunyansHOE 3a1aHUE 51 360 270
CamocTosTeIbHOE OCBOCHHUE 3HaHMi, yMCHHH U HABLIKOB 110 395.8 206.75
MporpaMMe MPOU3BOICTBEHHON MPAKTHKH

Bua kouTpoas: 3auer
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5.5. T'ocynapcTBeHHasi HTOrOBasl aTTeCTAUSA
AHHoOTanus nporpaMmmsl «BblnoJiHeHHe, MOATOTOBKA K NMpoueaype 3aliThl U 3a1IUTa
BBIIIYCKHOI KBAJITN(PUKATUOHHOH PadoThI»
(b3.01)

1. Heabp rocyrapcTBeHHOl HWTOroBOW AaTTeCTAallMHU: BBbINOJHEHHE, IOATOTOBKAa K
npoueaype 3alUThHI U 3aIMTA BbINYCKHOH KBATH(GUKALMOHHOI padoThl — BBIABIECHUE YPOBHS
TEOPEeTUYECKON UM MPAKTMYECKOM IOJTrOTOBJICHHOCTH BBIIYCKHHKA By3a K  BBINIOJIHEHUIO
npoeCCUOHANBHBIX 3aJad W COOTBETCTBUS ero mnoAarotoBku TpedoBanusm DPIOC BO mno
cneunanbHocTu 18.05.01 Xumuueckass TEXHOJIOTHS SHEPrOHACHIIIEHHBIX MAaTEPHUAJIOB H3IENINH,
crenpannzanust Nel «XuMHUecKasi TEXHOJIOTUSI OPraHUUECKUX COEUMHEHHI a30Tay.

2. B pe3yabTaTe rocy1apcTBEHHOM NTOrOBOM aTTECTALMM: BBINOJHEHHUE, MIOATOTOBKA K
npoueaype 3alMThl M 3alIMTA BBINYCKHOH KBAJM(UKALNUOHHOW PpPadoThl Yy CTYIEHTA
nposepsiercs cGOPMHPOBAHHHOCTD CJICAYIOIIMX KOMIIETCHINH, 2 TAKKe CJeAyI0IIUX 3HAHMM,
YMEHMH W HaBbIKOB, MNO3BOJSIIIUX OLECHUTh CTeNeHb TIOTOBHOCTH oO0y4alummxcs K
JajbHel el npogeccCuoHAIbHOM 1eATeTbHOCTH:

VK-1; VK-2; YK-3; VK-4; VK-5; YK-6; VK-7; VK-8; YK-9; VK-10; YK-11; OIIK-1; OIIK-2;
OIIK-3; OIIK-4; [1K-1; TTIK-2; I1K-3; I[1K-4; IIK-5; I1K-6; I1K-7; TICK-1.1; [ICK-1.2; TICK-1.3.
3HAMb:

— TMOpSA0K OpraHu3alluM, IUIAHUPOBAaHUS M MPOBEACHUS Hay4YHO-HCCIIEA0BATEIbCKUX
pabOT C UCHOJb30BAaHMEM IOCJIEIHUX HAYYHO-TEXHHYECKMX JIOCTHXKEHUHl B  oOnactu
SHEpPrOHACHILIEHHbIX MAaTEpUAJIOB;

— MEeTOJbl CHUHTE3a U HCCIENOBaHUS (U3UKO-XMMHUYECKUX, B3pBIBUATBIX U (DU3HKO-
MEXaHUYECKUX CBOMCTB MHIUBHUYaIbHBIX U CMECEBBIX B3phIBUATBIX MAaTEPUAJIOB;

— COBpEMEHHbIE HayyHbl€ T€HAECHIIMU Pa3BUTHsI SHEPr OHACHIIIEHHBIX MaTEpHAJIOB;

— OCHOBHBIE TEXHOJOIMYecKue mporecchl 3((EeKTUBHOrO U 0OE30M1aCHOr0 MOJYYECHHUS
SHEPIrOHACBILIEHHBIX MAaTEPUAJIOB U U3AEIIHIi;

ymemo:

— CaMOCTOSATENIbHO BBIABIATh IEPCIEKTUBHBIE HANpPAaBIECHUS HAYYHBIX HCCIIECJOBAHUMN,
00OCHOBBIBATh  AKTYaJIbHOCTb, TEOPETUYECKYI0 M IMPAKTUYECKYI0 3HAUYUMOCTb HpOOJIEeMBI,
IIPOBOJIUTh IKCIEPUMEHTAJIbHBIE HCCIIEJOBAHUSA C MCIOJIb30BAHUEM COBPEMEHHBIX IPHOOPOB,
aHAJIM3UPOBATh M MHTEPIPETUPOBATh IOJyYEHHBIE pPE3Y/IbTaThl, MOArOTABIMBATH OTYETHl U
nyOJMKalKu O pe3yabTaTaxX UCCIe0BaHMI;

— OCYUIECTBIATh IOUCK U aHalW3 Hay4YHO-TEXHHYECKOM HHpopmanuu B o0nactu
SHEPrOHACHIIIEHHBIX MAaTepPUAJIOB W M3JETUH C 1EIbI0 HAyYHO-NPAKTUYECKOW M IMATEeHTHOU
MOJIJICPAKKU IIPOBOIUMBIX MCCIIEI0BaHUI;

— TPUMEHSTH 3HAHUS 0 XUMHUH U TEXHOJIOTUHM UHJIMBUIYAJIbHBIX U CMECEBBIX B3PhIBUATHIX
MaTepUaloB U MX OTICJIbHBIX KOMIIOHEHTOB JJIsi YINpPaBJIEHUS TEXHOJOIMYECKUM IPOLIECCOM,
IIPOrHO3UPOBAHUS U PETYIMPOBAHUS OCHOBHBIX 3KCILTyaTallMOHHBIX CBOMCTB, IOCTAHOBKH 3aj1ay I10
HCCJIEZIOBAHUIO U IPOEKTUPOBAHHUIO TEXHOJOIMH HOBBIX B3PBhIBUAThIX MATEPUAJIOB U U3AEIIHI;

enademsn:

— METOJIOJIOTHUE M METOAUKOW MPOBEIEHMUS HAyYHBIX HCCIEJOBAaHUI; HaBbIKAMU
CaMOCTOSITEIIbHOM HAay4HOM M HCCIIe10BATENbCKOM paboThl;

— HaBbIKAMU paOOTHl B KOJUIEKTHUBE, IUIAHUPOBAHUS W OpraHMU3allUM KOJUIEKTUBHBIX
Hay4HbIX MCCJIEI0BAaHUI; COBPEMEHHBIMU METOJIaMU UCCIICZIOBAHUS U aHAJIM3a SHEPTOHACHIIIEHHBIX
MaTepUaoB;

— HaBBIKAMU IIPOBEJICHUS HCCIIEAOBAHUN HHIAMBUAYAJIBHBIX U CMECEBBIX B3pPbIBUYATHIX
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MAaTepUaliOB, UX UCIIBITAHUNA U KOHTPOJISl TapaMETPOB TEXHOJIOTHMYECKUX MTPOLECCOB UX MOJTYYECHUS;

— HaBbIKAMM BBITIOJIHEHUS HWHXXEHEPHBIX pacyeToB, OOECIEUMBAIOIIMX MPOBEICHUE
CYIIECTBYIOIIETO TEXHOJOTHMYECKOr0 MPOIecca UM BHECEHHS B HETO HEOOXOAMMBIX JOTOJHEHUN U
N3MEHCHHUM.

3. Kpartkoe coaep:xaHue rocyJapCcTBEeHHOH MTOroBOl aTTeCcTAllMH: BbINOJHEHHUE,
MOAr0TOBKA K Mpoueaype 3alMThl U 3a1IUTA BbINYCKHON KBAJIU(PUKALMOHHOI padoThI

['ocynapcTBeHHast UTOTOBasi aTTECTALMs: BBIMOJIHEHHUE, NOJrOTOBKA K MIPOLEAYPE 3alUThI U
3alIUTa BBITYCKHOM KBalM(UKAMOHHOM padoTel mpoxoauT B 11 cemectpe Ha Oa3e 3HaHUH,
YMEHUH U HABBIKOB, NOJYYEHHBIX CTYIEHTaMM IPU U3y4EHUU JUCLUILIMH crienuanbHocTy 18.05.01
XUMHYecKass TEXHOJIOTHsI JHEPrOHACBHIIICHHBIX MaTepHaloB u3aenuid, crenuanu3anus Nel
«XUMHY€ecKas TEXHOJIOTHSI OPraHUYECKUX COCITMHEHUN a30Ta» ¥ MPOXOXKIACHHUS MPAKTHUK.

['ocynapcTBeHHast UTOTOBasi ATTECTALUSL: BBIMOJIHEHUE, MIOJITOTOBKA K MPOLEAYPE 3aLUThHI U
3alIUTa BBITYCKHOM KBaJIM(PUKALIMOHHONW pabOThl MPOBOAUTCS TOCYAAPCTBEHHON 3K3aMEHALIMOHHO N
KOMHUCCHEH.

KoHnTtposnb ypoBHS chOpMHUPOBAaHHOCTH KOMMETEHIIMN 00y4Jalomuxcs, TPUOOPETEHHBIX TIPU
ocsoenun OOII, ocymiecTBiaseTcss MyTeM IPOBENEHUS 3aLUTHl BBITYCKHOW KBAJIM(PUKAMOHHOM
paboTts! (BKP) u npucBoenus kpanupukaum «MHXeHEp».

4. O0beM rocyIapcTBEHHOi HTOrOBOW AaTTeCTAlIMU: BbINOJIHEHHE, MOAr0TOBKA K
NpoueaAype 3alUThHI M 3a1IUTA BBITYCKHOH KBAJH(HKAIMOHHONH PadoThl

[Iporpamma otHocuTcs k Omoky b3 «['ocymapcrBennas utoropas arrecrauus» (b3. 01) u
paccuuTaHa Ha cocpeloToUeHHOe poxoxaeHue B 11 cemectpe (6 kypc) o0yueHus B oobeme 324 4
(9 3ET). IlporpamMmma mpeamnoJiaraeT, 4To 0OydaroIIHecss UMEIOT TEOPETHUYECKYI0 M MPAKTUYECKYIO
IMOATOTOBKY B obmacTu OHCProHacCblICHHBIX MATCPUAJIOB U HSHCHHﬁ.

. B 3auerHbix | B akagem. B
Bunapl yuebHo# paboThl aCTPOHOM.
eMHULAX yacax
qacax
O0masi Tpy10eMKOCTb IUCUUILIHHBI 10 Y4eOHOMY 9 324 243
IUIaHY
KonrakTHas patdora (KP): - - -
CamocrositeibHas padora (CP): 9 324 243
B TOM 4HcCJie B (OpME NMPAKTUUECKOHN MOATOTOBKU 8 288 216
KonrakrHas pabota — uToroBasi aTrectaius 9 0,67 0,5
Brimonnenue, Hanucanue u ogopmieHue BKP 323,33 2425
Bua xonrpoas: 3amura BKP 3amuTa BKP
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5.6. ®akyJbTATHBBI
AHHoTanus padoyeil MporpaMmMbl JIMCHUIINHBI
«I'paxnaHcKas 32a10MTA B YPe3BbIYANHBIX CHTYaLMAX»
(PTAO.01)

1. Henp AMCHUIUIMHBI — IOATOTOBUTH CTYIACHTA K OCMBICICHHBIM IPAaKTUYECKUM
JNEeUCTBUAM 10 OOECHeYeHUI0 CBOEW O€30MAaCHOCTM M 3allUThl B YCIOBHUSX BO3HUKHOBEHUS
Ype3BbIYAWHON CUTYalluU IIPUPOJHOTO, TEXHOTEHHOTO U BOCHHOT'O XapakTepa.

OcHOBHOHM 3ajauedl JUCLMIUIMHBI SBISETCS (OPMHUpPOBAHHME YMEHUH U  HABBIKOB,
MI03BOJIAIOLIMX HA OCHOBE M3YYEHMsI OIIACHBIX U MOPaXKaAOLUX (PaKTOPOB YpE3BbIYAHHBIX CUTYAILI
IIPUPOJHOr0, TEXHOITC€HHOI'O ¥ BOEHHOI'O XapakTepa, APYIMX ONACHOCTEH yMENIO pellarb BOIPOCHI
CBOEH 0€30MacHOCTHU C UCIIOJIB30BAHUEM CPECTB CUCTEMbI I'PaKJAHCKOM 3alUTHI.

2. B pe3yJbTaTe 0CBOCHHMS JHCHUIIMHBI CTYACHT J0JIKEH:
Obaadams cneayolMMA KOMIIETEHIIMSMU U UHAUKAaTOpaMu ux aoctwkenus: VK-8.2, VK-
8.3, VK-8.5, VK-8.6, YK-8.8, IIK-6.1.
3nams:
- XapaKTEePUCTUKU MPUPOJHBIX O€JCTBUN, TEXHOICHHBIX aBapuil M KaTacTpod Ha pajuallMoOHHO,
XUMHYECKH ¥ OMOJIOTHYECKHU OMACHBIX 00bEKTaX, mopaxaronue (hakTopbl Ipyrux OMacHOCTEH;
- OCHOBBI BO3/ICMCTBUSI ONIACHBIX (DAKTOPOB UPE3BbIUANHBIX CUTYALMH HA YEJIOBEKa U IPUPOIHYIO
cpeny, 1OMyCTUMbIE IIPEeNIbHbIE KPUTEPUHU HETaTUBHOTO BO3/ICHCTBYS;
-Mepbl 0€30IacHOTO IOBEAEHUs IMpH HpedblBaHMM B paloHax (30Hax) I107KapoB,
paZliOaKTUBHOIO, XUMHUYECKOI0 U OMOJIOTUYECKOIO 3arpsA3HEHNUS;
- crnocoObl M CpeACcTBa 3alllUThl 4YEJOBEKa OT BO3JAEHCTBUS MNOPAXAOMUX (aKTOpPOB
Ype3BbIYalHbBIX CUTYallMi IPUPOJAHOTO, TEXHOTEHHOTO U BOEHHOTO XapakTepa.
Ymemy:
- UCMOJIb30BaTh CPEJCTBA 3aLIUThl OPIaHOB JbIXaHUS U KOKU, MEAULIMHCKUE JUIS CAMO3ALIUTHI U
OKa3aHUs OMOILIY JAPYTUM JIFOISIM;
- IPUMEHATh IMEPBUYHbIE CPEJCTBA IOXKAPOTYLICHUs s JIOKAJU3alMW W TYLIEHUS IO0Xapa,
BO3HUKILETO B ayAUTOPUH (J1TabopaTropun);
- OKa3bIBaThb ce0€ M JpPyruM MOCTPAJABIIUM MEIUIMHCKYI0 IIOMOIIb C HCHOJIb30BaHUEM
TaOEIbHBIX U MOAPYYHBIX MEUIIMHCKUX CPEJCTB.
Braoemy:
- npuéMaMH MPOBEJCHUS YAaCTMUHOM CaHUTApHOM 0OpaOOTKM NpH BBIXOJE M3 paiioHa (30HBI)
PaZIMOAKTUBHOTO, XUMHUYECKOTO M OMOJIOTMYECKOT0 3arpsa3HeHus (3apaskeHus );
- crioco0aMM U TEXHOJIOTUSMHU 3aIIUThI B UPE3BbIYANHBIX CUTYaLUSIX.

3. Kparkoe coaep:kanue JMCUMILINHBI.
Pa3zoen 1. Onacnocmu npupoonoeo xapakmepa.
Cruxuiinbie OCICTBUS, SIBJICHUS MPUPOJIBI PA3PYIIUTEIBHON CUIIBI - 3€MIICTPSICCHHS, HABOJIHCHUS,
ceJieBble MOTOKH, OMOJ3HH, CHEXKHbIC 3aHOCHI, N3BEP)KEHHE BYIKAHOB, 00OBaJbl, 3aCyXH, yparaHsbl,
Oypu, HOXkKaphbl.
Pa3zoen 2. Onacnocmu mexnocennozo xapaxkmepa.
ABapun u KaracTpo(bl Ha paJMalMOHHO ONACHOM OOBEKTE, XMMUYECKHM OIIACHOM OOBEKTE,
OMOJIOTUYECKU OMACHOM OOBEKTE; Ha TPAHCIOPTE (3KEJIE3HOJOPOKHOM, aBTOMOOMIIBHOM, PEYHOM,
aBHALIMOHHOM); Ha THAPOCOOPYKEHHSIX; HA KOMMYHAIBHBIX CHCTEMaX KU3HEOOeCICUeHHS.
Pa3zoen 3. Onacnocmu 6oennoco xapakmepa.
[IpumeHeHne OpPYXHS MAaccOBOTO MOPaKEHHS (SAEPHOrO, XHUMHYECKOTO, OHOJIOTHYECKOTO),
OOBIYHBIX CPEICTB C 3a)KUTaTeJIbHBIM HAIOJHEHHEM, HOBBIX BHJIOB OPYKHS. 30HBI 3apakK€HHUS OT
CPE/ICTB MOPAKECHUS M UX BO3ACHCTBHE HA HACEJICHNE U OKPYKAIOIIYIO IPHPOIHYIO Cpey.
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Pas3zoen 4. Iloocapuas 6ezonacrnocme.

[loxxapHast onacHoctb. IloxapHas oxpana.Knaccupukanus mMoxapoBnoxapoB B 3JaHMIX U
nomemenusx. Craauu pa3BuTHs MokapoB. Jlokanuzanuss U TyumieHHe MokapoB. llepBuunbie
cpenctBa moxaporyumieHus (oruerymurenu OIl -8, OVY-2, OBII-5, BHyTpeHHUN NOXKapHBIA
BOJIOIIPOBOJI) M TIpaBuja IOJb30BAHUA HMHU. ABTOMAaTHYECKHE CHUCTEMbl MOXKApOTYIIEHUS —
IPUHKIIEPHbIE W JpeHuyepHble. OTHeTyIlallue BellecTBa — BOJA, IEHbI, HEroprovue rasbl U
pa30aBUTENH, IOPOIIKOBBIE COCTABbI, FAJIOT€H3aMEIICHHBIE YTIIEBOI0POIbI.

Pa3zoen 5. Komnnexc meponpuamuti epaxicoancKkol 3aujumol HaceleHusl.

- OmnoBemeHue 1 UHPOPMUPOBAHUE HaceneHus o0 onacHocTu. [IpuHATHE HaceleHHMEM CUTHAJIOB
onoBemieHuss («BHumanue Bcem!», «BosnymHas TpeBora», «PanmanuoHHas —ONAacHOCTbHY,
«Xumuyeckas TpeBoray, «OT06oi 0acHOCTH») U NOPAAO0K AEHCTBUS 110 HUM. DBaKyalllsl HACEICHUS
13 30HbI onacHocTH. CrocoObl 3BaKkyallu OKCTPEHHAs 3BaKyallUs CTYIEHTOB M3 ayJUTOPHUH IPH
BO3HUKHOBEHHH I10Kapa.

- CpencrBa MHAMBUAYAIbHOU 3amuThl opraHoB abixanus (I'TI-7, I'TI-9, P-2, V-2K, PIIA-1, PIIT-
67M, PY-60M, «Denuxcy, I'/I3K, AT, AIII-3, I[13Y-K, UI1-4M, UII-5, UI1-6, KUII-8), xoxu (JI-
1, O3K) yenoBexa. MeauIIMHCKIE CPEJICTBA 3AIMTHI .

- CpezactBa KOJUIEKTMBHOW 3alMThl HaceneHusa. HasHaueHue, 3amMTHBIE CBOMCTBA YOEXHII.
[IpotuBopaananuonnsie ykpbiTus (IIPY, mnomzemHble nemexogHble IMEpexobl, 3ariryOJeHHbIE
CTaHLIMK METPOIOJUTEHA), IPOCTEHIINe YKPBITUS (TPpaHLIEH, OKOIIbI, epeKpbIThie menn). [IpaBuna
3aHATHS YOSKHUIIA.

Pa3zoen 6. Oxazanue nepsou nomowju.

Oxa3zaHue TMepBOM IMOMOIIM MPH OXKOrax, paHEHWsX, 3apaxeHusx. IIpoBeneHue yYacTHUHOU
CaHUTapHONH 00pabOTKM KOXXHBIX ITOKPOBOB 4YeNOBEKAa IPHU BBIXOJE M3 30H DPAJUOAKTUBHOIO,
XUMHUYECKOTO U OMOJIOIMUECKOT0 3apaKeHus (3arps3HEeHNUs ), U3 30H MOKapoB.

Pa3zoen 7. Jlukeudayus nocieocmeutl upe3sviyaiHou Cumyayuu.

ABapuiiHo-criacaTesibHple  pa0OThl. OKCTpeHHasl 3BaKyallds W3 ayauTopuu (1abopatopuu) B
YCIOBMSIX MOXapa, PaguallMOHHOIO, XMMHUYECKOI0, OMOJIOrMYECKOro 3arps3HEHUs TEPPUTOPUU C
UCIOJIb30BaHUEM IpocTeiiux cpeacts 3auuThl («Penukey, ['J13K, npotusoraza I'TI-7 ¢ AI1I-3).

4. O0beM y4eOHO0il TMCUMIIINHBI

O0beM TUCHUNTIMHBI
B .
uj yueOHoii padoThI Axan. | Actp.
3E
4. 4.
O0masi TPy10eMKOCTb UCHUTIIHHbI 2 72 54
KontakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 0,44 16 12
Jlexmun 0,44 16 12
[Ipaktuueckue 3ansatus (I13) - - -
Jlabopatopusie pabots! (JIP) - - -
CamocrosTeqbHas pad+ora 0,56 20 15
KoHnTakTHas camocTosTenbHas pabora 0,2 0,15
0,56
CaMOCTOsITeJIbHOE U3YUYEHHUE Pa3/IeOB JUCIUILIMHbI 19,8 | 14,85
Buja konTpoas: 3a4er
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AHHOTanus paboyeil MPOrpaMMbl AU CHUILTHHBI
«IlepeBoa Hay4YHO-TeXHHYecKoOM JuTepaTtypbD» (PT/1.02)

1. Heap aucuMmimHbl — npuodOpereHue olOyyaromuMucs o0Iel, KOMMYHUKAaTUBHON U
podeccuoHaNbHON KOMIIETEHLIUH, YPOBEHb KOTOPBIX Ha OTAENIbHBIX 3TaIax s3bIKOBOM MOATOTOBKU
[I03BOJIAET BBIMOJHATH pa3IMuHble BHUJBI NMPO(ECCHOHAIBLHO OPHUEHTHUPOBAHHOIO IEepeBoJa B
IIPOU3BOACTBEHHON U HAyYHOU ACATEILHOCTH.

2. BpesyabTaTten3y4eHUAAMCHUIIINHBIO0Y YAHO LN M CSIT0JI2KEeH ¢

Obnadamye cienyrOIMMUA KOMIETEHIUAMI U HHIUKATOPAMU UX JOCTHKEHHUS.

VK-4.3; YK-4.4; YK-4.6; YK-4.8; YK-4.10;

3nams:

— OCHOBHBbIE CIIOCOOBI JOCTUKEHUS SKBUBAJIEHTHOCTH B IIEPEBOJIC;

— OCHOBHBbIE IIPUEMBI IEPEBOA;

— SI3bIKOBYKO HOPMY U OCHOBHbBIE (DYHKIIUH SA3bIKA KAK CUCTEMBI;

— J0CTaToO4HOE€ JJisi BBINOJHEHMUS IIepeBoJa KOJIMYECTBO JIEKCMUECKUX  €JUHMUII,
($pazeos0ru3MoB, B TOM YHUCIIE COLUAIBHBIX TEPMUHOB U JIMHIBOCTPAHOBEUECKUX PeaInii;

ymemby.

— IPUMEHSTh OCHOBHBIE IIPUEMBI IIEPEBOJIA;

— OCYIIECTBJATh IMHUCBMEHHBIH TMEpeBoJ C  COOJIOAEHHEM HOPM  JIEKCHMUYECKOM
SKBUBAJICHTHOCTH, COOJIIOIEHUEM T'PaMMaTUYECKHX, CAHTAKCUYECKUX U CTHIIMCTHYECKUX HOPM;

— 0(hOpMIIATH TEKCT EPEBOIA B KOMIIBIOTEPHOM TEKCTOBOM PEAKTOPE;

— OCYILECTBJISITb IIEPEBOJ C COOJMIOJEHMEM HOPM JIEKCMYECKOM SKBUBAJIEHTHOCTH,
COOJIIO/IEHUEM T'PaMMAaTHYECKUX, CHMHTAKCMYECKUX U CTHJIMCTHMYECKUX HOpPM TEKCTa IepeBoja U
TEMIIOPAJIbHBIX XaPAKTEPUCTUK UCXOIHOTO TEKCTA;

enademsn:

— METOJQUKOW MpeAnepeBOJYECKOro aHajliu3a TEKCTa, CIIOCOOCTBYIOIIEH TOYHOMY
BOCIPUSATHUIO UCXOIHOTO BbICKA3bIBAHUS;

— METOJMKON IMOJrOTOBKHM K BBINOJHEHUIO NEpeBOJA, BKJIKOYAs NOUCK HH(pOpManuu B
CIPABOYHOM, CIIELMAIIBHOM JINTEPATYPE U KOMIIBIOTEPHBIX CETAX;

— OCHOBAMM CHUCTEMbI COKPAIIEHHOM M1epeBOUECKOH 3aKcH IPU BBINIOJIHEHUHU IIEPEBO/Ia;

— OCHOBHOU MHOSI3bIYHOM TEPMHUHOJIOTHEN CIIEUAIIBHOCTH;

— OCHOBaMHM pe(epupoBaHUsl 1 AHHOTUPOBAHUS JIUTEPATYPHI 110 CIIELUATBHOCTH.

3. KpaTkoecoaepxaHueMCIUIIIHHBI

Pazgen 1. OcHOBHBIE JIEKCHYECKHME M CTHAMCTHYECKHE 3aKOHOMEPHOCTH IepeBOoJa
HAY4YHO-TeXHUYEeCKOMH JINTepaTyphl

1.1 Jlekcuueckue 3aKOHOMEPHOCTH HAay4HO-TEXHMUYECKOTo mnepeBoia. CMBICIOBON aHaIW3
Hay4YHO-TEXHUYECKOIO0 TEeKCTa U ero cerMeHrtanus. CTUIMCTUYECKHE OCOOEHHOCTH Hay4HO-
TEXHUYECKHX TeKCTOB. [IpeonoseHne TpyIHOCTEH, CBS3aHHBIX C PACXOXKACHHEM CHHTAKCUYECKHX
CTPYKTYP HHOCTPAHHOI'O U PYCCKOI'O TEXHUYECKHX TEKCTOB.

1.2 CpaBHeHMe MOpsIKa CJIOB B aHIVIMMCKOM M pycCKOM mnpeanoxkeHusix. [lepeBoj cios,
YyCTAHOBJIGHUE 3HadeHus cioBa. llepeBoa cBOOOAHBIX M (PPa3eoIOrMUECKHX CIOBOCOYETAHUM.
[lepeBoy 3aroJloBKOB TEKCTOB U CTaTel

1.3 Coxpamenus. OcobeHHOCTH UX NepeBoja. Pa3BuTve HaBBIKOB IEpeBO/a Ha IpUMeEpe
TEKCTOB 10 TeMe «XuMuueckas j1abopaTtopusd» «V3mepeHus: B XuMum».

1.4. Jlekcuueckue TpaHchoOpMalMK TMpPU TEPEBOJE TEKCTOB IO TEMaTHUKEe XUMHH U
XHUMHYECKON TEXHOJIOTHM.,
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Pa3nea 2. OcHOBHBIE TPaMMaTH4YeCKHe 0COOEHHOCTH MepeBo/a.

2.1. Ocobennoctu mepeBoja mpeaioxeHuid Bo BpeMenax Indefinite, Continuous., Perfect,
PerfectContinuous Ha mpuMepe nepeBojia TEKCTOB MO0 TeMaTUKe XUMHYECKOU TexHosnoruu [lepeBos
MPUAATOYHBIX MPEJIOKEHUH.

2.2. Meto/ibl ¥ IpHEMBI IIEPEBO/Ia CTPAAATENBHOIO 3aJ0ra Ha IpUMeEpe MepeBojia TEKCTOB IO
teme "TexHosorun Oymymero".

2.3. Tumbl yCIOBHBIX MpeIOKEHUH, MpaBujia U 0coOeHHOCTH uX mnepeBoja. llpakruka
IepeBoJja YCIOBHBIX IPEUIOKEHUM Ha IpuMepax TEKCTOB IO pa3IMuYHBIM pas3jeiaM XUMUU U
XUMHUUYECKON TEXHOJIOTHH.

2.4. MopanbHble I71arojibl ¥ 0COOEHHOCTH MX IEpeBOJa Ha MpUMEpe IEepeBOAa TEKCTOB
«Texnonorus», «[IpomsbilieHHOE 000PYIOBAHUE

Pa3nea 3. Oco0eHHOCTH MepeBOIa NPeNI0KeHNI ¢ HeTHYHBIMU (popMaMu rJiaroJia

3.1 UudpunutuB (HeonpenenaeHHas Gopma rnarona). Ponb MHGUHUTHBA B NMPEIIOKEHUN U
BApUAHTHI IepeBOJa Ha pycckui s3bIK. [Ipudactusa u repyHauil. BapuanTel nepeBoja Ha pyCCKUM
SI3BIK.

3.2 UnpunuTHBHBIE 000p0THI. OGOPOT NOTNONHEHHE ¢ HHPUHUTHBOM. OOOpPOT mojyiexariee
¢ UH(GUHUTHUBOM. PaznnyHble BapuaHThI IEpeBOJa.

3.3 IlepeBox mnpHUYacTHbIX OOOPOTOB. AOCOJIOTHBIM NPUYACTHBIM OOOPOT M BapHUAHTHI
nepeBoja. Pa3zButue HaBBIKOB IIepeBoja B chepe XUMUHM U XUMUUYECKOW TEXHOJIOTUH.

Pa3nea 4. OcoGenHOCTH pedpepaTHBHOIO NepeBOaA

4.1. AnropuTt™m npeanepeBoaYecKoil paboThl ¢ HAYYHO-TEXHUUECKUM TEKCTOM IO XUMHUKO-
TEXHOJIOTUYECKO TEMaTHUKE.

4.2. Anroput™ cocTaBiieHus pedepaTta o XMMUKO-TEXHOJIOTHUYECKONH TeMaTuKe (AaHHOTALIMH)

4.3. AnroputM paboTbl M0 pedepaTUBHOMY TNEPEBOAY IO XHUMHUKO-TEXHOJIOTMYECKOM
TEeMaTHKe.

4. O0beMy4eOH O TUCITUIITTHHBI

Cemectp
Bcero 6
Bun yueOHo# paboThl > ceMec:p ceMefp
3E Axan.u. | 3E T sE o
eI 4,0 1440 | 20 | 720 | 20 | 720
JUCLMILINHBI
KonrakTHas padora — 1.8 64,4 0.9 32,0 0,9 32,0
ayIMTOPHbIE 3aHATHA:
[Ipaktuueckue 3anatus (I113) 1,8 64,0 0,9 32,0 0,9 32,0
CamocrosiTesqibHasi padoTa 2,2 80,0 1,1 40,0 1,1 40,0
KonTakTHas camocTosiITeNIbHAS 0.4 0.2 0.2
pabora
C 2,2 1,1 1,1
aMOCTOSITEIILHOE U3YUCHUE 79.6 39.8 39.8
pa3esoB AUCLUILIAHBI
Buabl kKoOHTpOJIS:
Buo konmpona uz YII 3auer 3auer
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Cemectp
Bcero 6
Bun yue6Ho# paboThl > cemectp comectp
3E Actp.u. | 3E Affp' 3E Affp'
OO61mas Tpy10eMKOCTh 4 108 ) 54,0 ) 54
JUCLIUIITINHBI
KonTakTHas padora — 1.8 48,3 0.9 24 0,9 24
ayIMTOPHbIE 3aHATHA:
[Ipaktuueckue 3anatus (I113) 1,8 48 0,9 24 0,9 24
CamocrosiTesibHasi paboTa 2,2 60,0 1,1 30,0 1,1 30,0
KonTaktHas camocTosiTesbHas
pabota 0,3 0,15 0,15
2,2 1,1 1,1
CamMocrosTeNnbHOE N3ydYeHUe 59 7 29 85 20 85
pa3zenoB TUCHUTUIMHBL ’ ’ ’
Buabl KOHTpOJIS:
Buo konmpona uz YII 3auer 3auer
* JIOKYMEHT ITOAIMCAH _
[ HEKBAHI/I(DH;I:LI/IPOBAHHOI/I
SJIEKTPOHHOMU ITOAITMCBHIO

@

Bnaneneu: ®unaros Cepreii Hukonaesuu
H.o. mpopexropa:Ciryx6a mpopekTopa 1o yuaeGHoM

pabote

Heiicteurenes: ¢ 26.03.2021 no 26.03.2022
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