5 AHHOTAIIUU PABOYUX ITPOI'PAMM JIUCHUIIJINH, TIPAKTUK U TUA
5.1 JIucuuniuHbl 00s13aTeJIbHON YacTH

AHHOTanuA padoyei NpOrpaMmbl TUCUUIIMHBI
«HHocTpannbii sa361K» (51.0.01)

1. Heab AMCUMNIMHBI — MPHOOpETeHHE 00YyJaIONTMMHUCS 001IeH, KOMMYHUKATUBHOM U
npoecCHOHANLHOM KOMIIETEHIUH, YypOBEHb KOTOPBIX Ha OTHENIbHBIX JTamax s3bIKOBOU
MOJrOTOBKMA  TO3BOJIIET  KCMOJb30BaTh  MHOCTPAHHBIM  S3bIK  MPAKTHYECKHM Kak B
npoheCcCHOHANBHOM (MIPOU3BOJICTBEHHOW ¥ HAYYHOW) MAEATENbHOCTH, TaK W Ui Iesieil
camMo00pa3oBaHusl.

2. Bpe3yJbTaTe H3yYeHUSAUCIUILIUHBI 00y4AKOIIMIACS T0JI/KEH:

Obaaoams cleyOMUMU KOMIETECHIUAMH U UHAUKATOPaAMH UX JTOCTHKEHUS.

VK-4.1; YK-4.2; YK-4.3; YK-4.4; YK-4.5; YK-4.6; YK-4.7; YK-4.8; YK-4.9; YK-4.10.

3nams:

- OCHOBHBIE  CIIOCOOBI ~ COYETAEMOCTH  JIGKCMYECKUX  €OUHHUI] U  OCHOBHbBIE
CJI0BOOOpPA30BaTENbHbIE MOIETIH;

- pPycCKHe SKBUBAJICHTHI OCHOBHBIX CJIOB U BRIPQXKECHUN PEUYH B ITPOLIECCE MEXKINIHOCTHOTO
U MEXKYJIBTYPHOTO B3aUMOJCHCTBUS;

- OCHOBHBIE MIPUEMBI U METO/Ibl peepUPOBAHUSI U AHHOTUPOBAHUS JTUTEPATYPHI;

- MACCUBHYIO M aKTHBHYIO JIEKCUKY, B TOM 4YHCJIE€ OOLICHAYYHYI0O U CHEIHaIbHYIO
TEPMUHOJIOTHIO, HEOOXOAUMYIO JUIsl Pa0OTHI Ha/l TUTIOBBIMU TEKCTAMU;

- IpUeMBI pabOThI C OPUTMHAILHON JINTEPATypOl HA MHOCTPAHHOM SI3bIKE.

Ymems:

- paboTaTh ¢ OPUTHHAILHOM JIUTEPATYPOH HA MHOCTPAHHOM SI3BIKE;

- paboTaTh CcO CIOBapeM;

- BECTHU IEPENUCKY Ha U3y4aeMOM SI3bIKE C LEIbI0 MEKIMYHOCTHOTO U MEXKYIbTYPHOTO
B3aNMOJICHCTBHS,

- BECTH PEUEBYIO JCSITCIBHOCTD MPUMEHHUTENHLHO K cpepe ObITOBOM 1 MpodhecCHOHATBLHOM
KOMMYHHKAIHH.

Braoemu:

- WHOCTPaHHBIM $I3bIKOM Ha YpPOBHE MEXJIMYHOCTHOTO M MEXKYJIBTYPHOTO OOIICHHS,
HaBbIKAMU M YMEHHUSIMU pEUYEBOM [EATEIBHOCTH TPUMEHHUTENILHO K cdepe OBITOBOM U
npodeccuoHaIbHONH KOMMYHHKALIMU, OCHOBAaMH ITyOJIHMYHON pedH;

- OCHOBaMH peepupoBaHHs U AHHOTUPOBAHUS JINTEPATYPhl HA U3y4aeMOM HHOCTPAHHOM
A3BIKE.

3. KpaTkoe cogep:xanue JTUCUMIIHHBI

Paznen 1. 'paMMaTHueckue U JEKCUYECKHE TPYAHOCTH U3y4aeMOro S3bIKa.

1.1 CropsbkeHue W HW3MEHEHHME TIJ1arojia-CBA3KM B (OpPMax HACTOSIIETO BpPEMEHH.
Bunospemennsie ¢popmbl raarosos. O6pazoBanue GopM NpOCThIX, MPOJOKEHHBIX, TEPPEKTHBIX
U neppeKTHO-NPOIOJDKEHHBIX BpeMeH Iuiarojia. BompocuTenbHble NMPEeAOKEeHNs B Pa3INuHbIX
BpemeHax. OOpa3zoBaHue OTpULIATEIBHBIX (OPM IiIarosia B pa3iMyHbIX BpEeMEHaX.

1.3 O6pazoBaHue MPOCTHIX, MPOJOJIKEHHBIX, MEPPEKTHBIX BPEMEH TIaroibHbIX (GopM u
ynorpebnenne ¢opm cTpagatenbHoro 3anora.l.4. BumoBpemenHble (HOPMBI  TIAroJyoB.
OO6pa3oBaHue MPOCTHIX, MPOJOKEHHBIX, NEPHEKTHBIX U MepPPEKTHO-NPOIOKEHHBIX BPEMEH.
BonpocuTtenbHble npeqiokeHust B pa3iuuHbIX BpeMeHax. OOpa3oBaHHe OTpULIATEIbHBIX (HOpM
IJIaroJia B pa3IMYHbIX BPEMEHAX.
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1.4 Tlpuuactus. [Ipuyactus HacTosimero u npormieamero BpeMenu. [lepdextabie popmbl
npuvactusi. MecTo mpuyacTHii B mpeuioskeHUH. AOCOIIOTHBINA PUYACTHBIN 000POT.

1.5 Undpunutus. @opmel uHpuauTUBa. [IpogomkeHHbIl U neppeKTHBIH WHUHUTHB.
Oyaknuu vHPUHUTHBA B TpemiokeHnr. OOpa3oBaHue W ynotpeOieHHe WHOUHUTHBHBIX
000pOTOB THUIIA «CIIOKHOE MOJIEKAIEE)» U «CIOKHOE JTOTIOTHEHHE.

1.6 Mopanbubie riaronsl. CTpykTypa mnpemyiokeHus. [IpHHIMIBI cIOBOOOpa3OBaHMS.
Coxpamienust (a00peBuarypsr). O6o3HaueHne natel [IpaBuia YTEHUS XUMHYECKHX DJIEMEHTOB,
0003HaueHnt U (HOpPMYJT HEOPTraHWYECKUX COCIUHEHWNW W YPAaBHCHHH XUMUUYECKHX PEAKIIUM.
[IpaBuiia urenus eaunul u3mMepenus. [IpaBuia yTeHHss HAMMEHOBaHUI OCHOBHBIX OPraHUYECKHX
COCIMHECHU.

Paznen 2. Pa3BuTHe HaBBIKOB UTEHUS] TEMATHYECKUX TEKCTOB.

2.1 YteHne TEKCTOB MO TEMaM:

2.1.1. Beenenue B crienuaibHOCTE

2.1.2. 1.1. Menneneen

2.1.3. PXTY um. JI.11. MenneneeBa

2.1.4. Hayka u Hay4YHbI€ METO/bl, HAYYHBIE CTAThH

2.1.5. CoBpemMeHHbIE UH)KEHEPHBIE TEXHOJIOTUU

2.1.6. Xumuueckoe npeanpusaTue

2.1.7. Xumnueckast naboparopusi. TexHuka 6e3omacHOCTH B Taboparopun. M3mepenus B
XUMUYECKOH 1abopaTopuu

2.1.8. Xumus Oymaymiero.

2.1.9. buorexHonorus @apmaneBTHYECKUE IIPON3BOACTBA.

2.1.10. 3enenas xumus. [IpoGrieMbl HKOJIOTHH.

2.2 Ilonstue o Bumax yrenus. [[pocMoTpoBoe YTeHKE Ha MpUMepax TEKCTOB 0 xumuu, J1. 1.
Mengeneee, PXTY um, /I.1. Menaeneena.

AKTUBU3AIUS JIEKCUKU TIPOYUTAHHBIX TEKCTOB.

2.3 H3yyaromiee 4YTE€HHE HAYYHBIX M HAYYHO-IIOMYJIAPHBIX TEKCTOB I0 BBIOpAaHHOMN
CHeMalbHOCTH Ha mpumepe TekcToB: «Hayka u HayuyHble MeTOnbl», «XUMHUYECKOE
npennpustue», «CoBpeMEHHbIE HWH)KEHEPHbIE TEXHOJOTHuN», «Xumudeckas gaboparopus.
Texnuka Oe3omacHOCTH B Jlabopatopuu. M3mepeHHs B XMMHUYECKOH saboparopun», «XUMHUs
Oynymero. CoBpeMeHHbIEC TEHICHLIMU pa3BUTHs Haykn», «buorexnonorus. @apmaneBTuyeckue
MIPOU3BOJCTBAY, «3eneHas xumus. [IpoOiaemMbl 3K0I0TUNY.

Jlexcuyeckue  OCOOCHHOCTH ~ TEKCTOB  HAYYHO-TEXHHUYECKOW  HAINpaBICHHOCTH.
TepMHHOIOTHS HAYYHO-TEXHUYECKOH JINTEpaTyphl HA U3y4aeMOM SI3bIKE.

Pasnen 3. IIpaktuka ycTHON peun

3.1 IIpakTuKa yCTHOHM pedH Mo TeMaM:

3.1.1. «I"'oBopuMm o cebe, o0 cBoel OymyIiei npodeccuny,

3.1.2. «Moii yHUBEPCUTET»,

3.1.3. «YHUBEPCUTETCKUN KaMITyC»

3.1.4. «At the bank»

3.1.5. «Applying for a job» u T.1.

3.2 MoHonoru4eckas pedb 1o TeMe «o cede u o Oyaymieit nmpodeccuny». Jlekcnueckue
0COOEHHOCTH MOHOJIOTMYECKON PEUH.

3.3 PedeBoii OSTUKET TMOBCEAHEBHOrO OOIICHUS (3HAKOMCTBO, TMPEJCTaBICHUE,
YCTaHOBJICHUE W TOJJIEp)KaHUE KOHTAKTA, 3alpoc M cooOmenne nHpopmaimu, moOyXaeHne K
JIEHCTBUIO, BBIPAKEHUE TTPOCHOBI, COTIIACHS).

OcoOeHHOCTH TUATIOTUYECKON peur 10 MPOIEHHBIM TeMaM.

Pasznen 4. OcoOEHHOCTH SI3bIKa CTICIUATBLHOCTH
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I'pammaTHUECKHE TPYJHOCTH S3bIKA CIELIMAIBHOCTH:

4.1. I'paMMaTryecKue U JJEKCUYECKUE TPYIAHOCTH S3bIKa CIIEUATBHOCTH:

Paznuunble BapuaHThI epeBOa MpUYACTUH HA pyccKHid sA3bIK. [IpruacTHbie 000pPOTHI U
IIPUEMBI UX IIEPEBOJA HA PYCCKUN SA3BIK.

4.2. CocnararenbHoe HakjgoHeHHEe. DoOpMBbI cocraraTeIbHOrO0 HAKJIOHEHHUS! B M3y4aeMOM
s3plke. MojanbHble TJaroibl M KX MCIOJIb30BaHUE B IIPEAJIOKEHUSAX B COCIAraTeIbHOM
HAaKJIOHEHUU. THUIIBI yCIIOBHBIX IPEMIOKECHUN. BapuaHThl IepeBoAa NPENIIOKECHUM B
COCJIaraTeIbHOM HAKJIOHEHUM W YCJIOBHBIX MNpeMIoKeHHU. [IopAnok cIOB B NpEIOKEHHH.
OMpaTHuecKue KOHCTPYKIIHH.

4.3. V3ydyeHue mpaBHJ MEpeBOJa Pa3NWYHbIX (opM HMHOUHUTHBA U HHOUHUTHBHBIX
000pOTOB Ha PYCCKHIA SA3BIK.

4.4 N3zyyaroliee 4TeHUE TEKCTOB M0 TEMATHKE:

1) «JIaGopaTopusi»

2) «M3MepeHus B XUMUIECKOU 1a00paTopum.

CTHMCTHYECKHE OCOOCHHOCTH  CIIEUUAIBHOW  HAYYHO-TEXHMYECKOW JIUTEpaTypBhl.
Opranuszanuss paboTel €O cHenuainbHbIMU cioBapsimu. Ilonstue o pedepupoBaHun u
aHHOTHPOBAHUU TEKCTOB IO crienuanbHocTu. [Tonck HOBOI nHGOpManuu npu padoTe ¢ TEKCTaMu
U3 TIEPUOJMUYECKUX U3JaHUA U MOHOrpaduil, WHCTPYKIMH, TNPOCIEKTOB U CIPABOYHOU
JUTEpaTyphl IO pacCMaTpUBAEMOI TEMaTHUKE.

4. O6beM y4eOHOM TUCITUTUINHEI

Beero 1 : Cemectp . .
Bun yueGHOM paboThI
3E AIfIa;[. 3E AIfIa;[. 3E AIfIa;[. 3E Alflaz[. 3E AIiIaI[.

OO01ast TpyI0eMKOCTh

10 360 2 72 2 72 2 72 4 144
UCIUIIINHEBI

KonrTakTHast padora —

3,6 128 0,9 32 0,9 32 0,9 32 (09 | 32
ayJUTOPHbIE 3aHSATHS:

[IpakTrueckue 3aHATHS

(T13) 3,6 128 0,9 32 0,9 32 0,9 32 10,9 | 32

CaMocrTosaTeIbHasA

pabora 54 | 196 | 11 40 L1 40 1,1 40 (2,1 | 76

KourakTtHasg
CaMOCTOSTEIIbHAs 0,6 0,2 0,2 0,2 -

paboTa 5.4 1,1 1,1 1,1 2,1

CaMocTosTenpHOE
HW3YYEHHE Pa3/IcIIOB 195.4 39,8 39,8 39,8 76
JOUCHHUITIIINHBI

IK3aMeH 1 36 - - - - - - 1 36

KonrakthHas pabora —
MPOMEXKYTOYHAS 0,4 - - - - - - 0,4
arrecranus 1 1

IloaroroBka x 35,6 _ _ . . - - 35,6
HK3aMEHy

Bua konTpoJs: 3auer 3auer 3auer IK3aMeH
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Cemectp

Bcero I > 3 7
Bun yueGHO# paboThI
3E A?{Tp. 3E A?{Tp. 3E A?{Tp. 3E AflTp. 3E Ac;lTp.

OO6m1ast TpyA0€MKOCTh

10 270 2 54 2 54 2 54 4 108
MUCIUIIINHEI

KonTakTHas padora —

3,6 96 0,9 24 0,9 24 0,9 24 (09 | 24
ay/IMTOPHbIE 3aAHATHS:

[IpakTyeckue 3aHATUA

(T13) 3,6 96 0,9 24 0,9 24 0,9 24 10,9 | 24

CaMmocrTosaTeIbHasA

paboTa 54 | 147 | 1,1 | 30 | LI | 30 1,1 30 (2,1 | 57

KonTtakTHas
CaMOCTOSITEIIbHAS 0,45 0,15 0,15 0,15 -
pabota

CaMOCTOITEIBLHOE
U3Y4YEHUE Pa3/esioB 146,55 29,85 29,85 29,85 57
UCIUATUINHEI

IK3aMeH 1 27 - - - - - - 1 27

KonrakthHas pabora —
HPOMEKYTOUHAS 0,3 - - - - - - 0,3
arTecTanusa 1 1

ITonroTroBska K 26,7 _ . - - - - 26,7
HK3aMEHY

Bujx koHTpOJISA: 3auer 3auer 3ayer IK3aMeH

AHHOTanuA padoyei NpOrpaMmbl TUCUUIJIMHBI
«HUcropus (ucropusi Poccuu, Bceodbmas ucropus)» (51.0.02)

1 Heab AucuMIMHBI — (OPMUPOBAHHE Y CTYIEHTOB IIEIOCTHOTO MPEACTABICHHS 00 UC-
TOPUYECKOM ITpouuioM Poccun, ee Mecte BO BCEMUPHO-UCTOPUYECKOM MPOLIECCE.

2 B pesyabTaTe H3y4eHUs] AUCHHUILIMHBI 00y4al0IHIICS TOJI/KEH:

Obnadamys cneayomUMU KOMIIETCHIMAMU ¥ HHAMKATOPAMH UX JTOCTUKEHUS:

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

3Hamo:

— OCHOBHBIE HalpaBJICHUS, TPOOJIEMBI U METOJIbI UCTOPUIECKON HAYKH;

— OCHOBHBI€ 3Talbl U KIHO4eBble cOObITUA UCcTOpUM Poccun u Mupa; 0COOEHHOCTH Pa3BH-
THSI POCCUICKOTO TOCYapCTBa, BBIIAIOIINXCS JIESTeNe OTeYeCTBEHHOW U BCeoOLIei ncTopuu.

Ymemy:

— COOTHOCHUTH OOIIME MCTOPUUECKUE MPOLECCHl U OTHAENbHbIE (DAaKThI; BBIABIATH CYIIe-
CTBEHHBIE UEPThl UCTOPUUECKUX MPOLIECCOB, SBJICHUA U COOBITUIH; aHAIM3UPOBATh COLUAJIBHO-
3HAYMMBbIe MPOOJIEMBI;

— (GopMyIHupoBaTh U apryMEHTHPOBAHO OTCTaWBaTh COOCTBEHHYIO MO3MILMIO MO pa3iIny-
HBIM Ipo0JIeMaM HCTOPHUH.

Bnaoems:

— TpeACTaBJICHUSAMHU 00 UCTOPUH KaK HAayKe, € MECTE B CHCTEME T'YMaHUTAPHOTO 3HAHUS;

— MPEJICTABICHUSIMH 00 OCHOBHBIX JTallaX B UCTOPUU YEJIOBEYECTBA M UX XPOHOJIOTUH;

— KaTeropuajJbHO-MOHATUIHBIM alllapaToM U3y4aeMOM IUCLUILIMHBI;

— HAaBBIKAMM aHAJIN3a HCTOPUYECKUX UCTOYHHUKOB.

3 KpaTtkoe coaep:xkaHue JUCHUIIAHBI

Pasnen 1. UcTopus B cucTeMe CONMATbHO-TYMAHUTAPHBIX HAyK. OCHOBBI MeTO/10J10-
TN UCTOPUYecKOil Hayku. OCO0EHHOCTH CTaHOBJIEHHMs rocyaapcrBeHHoctd B Poccuu mo
CPaBHEHHUIO C eBPONEiiCKUMH PaHHEeCPeIHEBEKOBBIMHU IoCyIapCTBAMM.
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1. 1. MecTo ucropuu B cucreMe Hayk. /[peBHeililliee NpouLjioe YejaoBe4ecTBa U Mmep-
Bble nuBUIN3annu. [Ipenmer ucropuueckoit Hayku. Ponps Teopun B nozHanuu npouwioro. Cy-
HOCTb, POPMBI, PYHKIIUU UCTOPUYECKOTO 3HaHUs. [IoHSITHE HCTOPUYECKOTO0 HCTOYHMKA, KJIACCH-
(buKama UCTOpUIECKUX UCTOYHHUKOB. McTopust Poccun — HeoThemiieMasi 4acTh BCEMHUPHON HCTO-
puu; oo1Iee 1 0COOCHHOE B UCTOPUUECKOM Pa3BUTHH.

Antponorenes. Heomutuueckas pesomonus. CouuanbHblil cTpoil. PaznoskeHue nepso-
ObITHOM OOMMHBL [[uBnnu3anuu Ipesnero Bocroka. 'ocynapcrBa antuanoct. Hapoiel u apeB-
Heillune rocyaapcrsa Ha Teppuropun Poccun. OtHorenes ciassH. Benukoe Ilepecenenne Hapo-
nos B [II-1V BB.

Tpaaunmonusie GOpMBI COIMATBEHON OpPraHU3aIMK €BPONEHCKUX HAPOJOB B AOTOCYIap-
CTBEHHBIN NIeproj. Bo3HMKHOBEHHE paHHECPEIHEBEKOBOW rOCYy1IapCTBEHHOCTH B EBpore.

OTHOKYJIBTYpPHBIE U COLUAIBHO-TIOJIMTUYECKHE ITPOLIECCHI CTAHOBJIEHNUSI POCCUMCKOMN roc-
yaapcTtBeHHoCcTH. Hauano poccuiickoii rocygapctBeHHOCTH. [IpeBHsist Pyce. [IpunsiTue Xxpuctuan-
CTBaA.

1.2. Cpeanue Beka. MecTo cpeIHEBEKOBbI BO BCEMUPHO-UCTOPUYECKOM Tpolecce. Pyc-
ckue 3emun B XII-XIII BB. MoHrono-ratapckoe HamecTBue Ha Pycb. DKkcnaHcus B 3anafiHble U
CeBepO-3amaHble pyCCKUe 3eMiH. Bemkoe KHKEeCTBO IMTOBCKOE U Pycckoe rocynapcertso.

CkrasipIBaHE OCHOB HAIIMOHANBHBIX rocyaapcTB B 3amagHoi EBpomne. O6pa3oBanue Poc-
CHICKOr0 rocyZjapcTBa, €ro HCTOPHYECKOE 3HAYCHHUE.

1.3. HoBoe Bpemsi. Y ucrokoB HoBoro Bpemern. OCOOEHHOCTH COCIOBHO-TIPEICTABU-
tenpHOM MoHapxuu B EBpone u Poccun. Hawamo XVII Beka — amoxa BceoO1iero eBponeinckoro
kpusuca. Poccust B XVI B. - XVII BB. CHHXpOHHOCTh KPU3UCHBIX CUTYyallUll B pa3HbIX CTpaHax.
«CmytHOoe Bpemsa» B Poccum.

I'enesuc kanutanusma. Ero ¢gopmsl u cocymiecTBoBaHue ¢ dyieMeHTaMu (eonanuzma. Oco-
OeHHOCTH pa3In4HbIX peruoHoB Epomnbl. opMupoBanre MuUpoBoro peiHka. Ilogbem maHygak-
TYpHOT'O NPOU3BOACTBA. POPMUPOBAHUE BHYTPEHHUX PHIHKOB.

I'enesuc camonepkasus B Poccun. «Bropoe nznanue» kpenoctaudecta — CoO0pHOE yIi0-
xenue 1649 r. u opuandeckoe opopmiieHIE KpernocTHOro npasa. CeKynsapu3aus pycCKon Kyib-

TYpHI.

Pazgean 2. Or HoBoro k HoBeiimuemy Bpemenn. Poccuiickas umnepusi B XVIII —
Hayaje XX B.

2.1. XVIII Bek — Bek MO/IePHU3ALNM U POcBelleHus. VaeitHbie U coluaabHO-TTOUTH-
yeckue uctoku [Ipocsenienusi. OCHOBHBIE Y€PThI MPOCBETUTEIHCKON UICOJIOTHH: YETIOBEK U rOC-
yapCTBO, «ECTECTBEHHOE MpaBoy», 3TUKA. M es nmporpecca kak rocroJCTBYIOIIee TeYeHUE B 00-
LIECTBEHHOMN MBICIIH.

Pedopmer [Tetpa I kak mepBas mombITKa MOJACPHHU3AIINN CTPAHBI, €€ 0coOeHHOCTH. DOopMuU-
poBanue Poccuiickoil nmnepun. OCHOBHBIE HANPABIECHMS «EBPOIEU3ALUN» CTPAHbl. DBOJIIOLNS
COIMAIBHOU CTPYKTYphI oOmiecTBa. JlanmpHelee pacmupenne rpanuil Poccuiickoil nMIepuu.
Poccus B smoxy mpocsemenHoro adcomorusma. Poccust u EBpona B XVIII Beke. 3menenus B
MEKIYHapOAHOM TOJIOKEHUU Poccuiickoi uMnepumu.

2.2. XIX croaerue. IIpombinuienHsiit nepeBopot B EBpone 1 Poccun: obuiee u ocoGen-
Hoe. BakHeiimue ycinoBusi nmepexona Poccuu kK MHIyCTpUATLHOMY OOIIECTBY — peIIeHUe Kpe-
CTBSIHCKOTO BOIIPOCA M OTpaHUYCHHE caMojepx aBus. JTUTEIbHOCTb, HEMOCIEI0BATEIbHOCTD,
MUKJIMYHOCTH Tporiecca OypikyasHoro pedopmupoBanus. EBpormneiickas peBomrorus 1848—1849
rr. Utoru, 3Hauenune, ICTOPUUECKUE MOCIIEICTBUSL.

Ponw cyObekTuBHOTO (hakTopa B mpeomosneHnn orcraBanus. Pepopmer XIX Beka, ux 3Ha-
yenne. O0mecTBeHHbIe NBKeHNS B XIX Beke.

2.3. Poccusi u Mup Ha py0Oexke BeKOB: Kpu3uchl pa3BuTus. OOIIHe UTOTH POCCUICKOM
MOJepHH3aLUK K Havany XX Beka.
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CootHomenue nosutudeckux cui B Poccun B Hauane XX Beka. Hapacranue kpusuca ca-
monepxaus. [lepBas poccuiickas peosronus. OOpa3oBaHue MOMTUTHYECKUX MapTuid. ['ocynap-
CTBEHHas AyMa Hadaya XX BeKa Kak MEPBbIM OMBIT pOCCUICKOro napiaameHTapusMa. CTOBINMIH-
ckas arpapHas pedopma. [lepBast MmupoBas BoiiHa 1 ydactue B Heil Poccun. deBpanbckas peBo-
morus 1917r. u KOpeHHbIE U3MEHEHUS B MOJUTHYECKON KU3HU CTPAHBI.

Pasnen 3. BcemupHo-ucropuueckuii npouecc 1 XX Bek. OT COBeTCKOro rocyaapcraa
K coBpeMeHHOil Poccuu. OCHOBHBbIe TeHIEHIUHM MHPOBOrO Pa3BUTHS HA COBPEMEHHOM
JTamne.

3. 1. Havyayio HoBeiimiero BpemMeHu. GopMupoBaHUE M CYIIHOCTH COBETCKOI'O CTPOS.
Mapkcu3M Kak MICOJOTHYECKasi OCHOBAa PEBOJIOIMOHHBIX IPEeoOpa3oBaHUN M poOCCHilCKHUe
peamuu. IloaroroBka m mobema OKTAOPHCKOTO BOOpY)KEeHHOro Bocctanus B Ilerporpame. 11
Bcepoccuiickuit che3n COBETOB M €ro peuieHus. DKOHOMHUYECKAas M COLMalibHAs MOJUTUKA
0O0JIbILIEBUKOB.

Nroru nepsoii MUpOBO BOMHBI. BepcanbCkas cucTeMa MEXAYHAPOIHBIX OTHOILICHUM.

I'paxxnanckass BoiiHa u uWHOCTpaHHas wuHTepBeHIMsA. Cyapba wu 3Hauenme HDOIla.
YTBepxkaeHne OAHONMAPTUHHON monmuTudeckoit cuctembl. ObpazoBanue CCCP. Ilonutuyeckas
6oprba B mapTuu u rocynapctse. CCCP B roasl mepBoIx naTwieTok (korer 20-x rr. — 30-¢ rT.).

MpupoBoil 3koHOMHMuYeckuil kpuszuc 1929-1933  rr. u BapuaHTBl BBIXOAA U3 HETO.
Totanutapusm B EBpome. @opmupoBaHue pexuma JU4HOM Biacth CTajvHa W KOMaHIHO-
aJMMHHUCTpaTUBHOM cucTeMsl ynpasieHus rocyaapctsom. Koncrurynust CCCP 1936 r. Buemnss
nonutuka CCCP B 20-30-¢ rr. [esarensHocts KomunTepHa.

3.2. Bropast mupoBas BoiiHa. Betukasa OredyecTBeHHasi BoiiHa: «be3 cpoka 1aBHOCTH.
MockBa 1 MockoBckas o0iacts B roasl Bemnukoit OreuecTBeHHONH BOWHBL. OCHOBHBIE 3TAIIbI
Benukoit OteuecTBeHHON BOIHBI. KOpEeHHOI1 11epesioM B X0€ BOMHBI.

CoBerckuii ThII B Toabl BOWHBL. boprba B ThuTly Bpara. [lapTu3aHCckoe NIBHIKECHHE.
UYenoseueckne U MaTEpUAIIBHBIE TIOTEPU B XOJ{ BOMHBL.

Pematrommii Bkitan Coerckoro Cotro3a B pasrpom dammuszma. HiopaOeprekuii mporecc Haf
HAIIUCTCKUMH BOCHHBIMH MTPECTYIMHUKaMHU. Xa0apOBCKHiA poIiecc.

3.3. CCCP u mup c nocjeBoeHHOro nepuoaa 1o 1991 r. IsMeHeHue COOTHOIIEHUS CUIT
B MHpE II0CJI€ BTOPOM MHUpOBOM BOMHBL. Hauano «xosiogHoW BOWHBIDY. «/lokTpuHa TpymdHa» u
«Ilman Mapmannay. ®opMmupoBanue OUIOIIPHOrO MHUpa. B3auMOOTHOIIEHHS CO CTpaHAMU
«HaponHo¥ nemokpatumn». Co3manue CoBera 3KOHOMHUYECKOW B3ammornomond. KoH(mukr c
Orocnasueit. Opranuzamus  CeBepoaTiantudeckoro poroBopa (HATO). Co3nanue
Opranuzanun Bapmasckoro norosopa. BoitHa B Kopee. TpynHOCTH NOCIEBOEHHOTO pa3BUTHUSA
CCCP. VYxecroyeHHE NOJUTHYECKOTO pPEXKHMA W HACOJOTMYECKOro KOHTpoJis. [lombITku
O0OHOBIICHHS «TOCYIapCTBEHHOTO cornanuiMay. XX cbe3a KIICC u ocyxnenue KyabTa JHYHOCTH
Cramuna. «OTTenens» B TyXOBHOU cdepe.

OxoHomuueckue pedopMbl cepeauHbl 60-X ToIOB, MPUYMHBI HMX HE3aBEPIICHHOCTH.
«l"ocynapctBo OnarogeHctBusi». IV u V Pecny6nmka Bo ®@pannuu. O6pazoBanue u Passutue
OPI'. «OxkoHOMMUeckoe uyno» fAnonHuun. Pacnaa kosioHManbHOHM cuctembl. HeokoHcepBaTH3M
BenukoOpurtanuu. Peiironomuka B CIIIA.

HapacTtanue Kpu3HCHBIX sIBIEHUI B coBeTcKoM obmiectBe B 70-¢ — cepenune 80-X rooB.
Hogas Koncturyuuss CCCP. Konueniusi «pa3Butoro counanuzmay. Baemnsaa nonutuka CCCP
B KoHIIe 60-x Hayane 80-X IT.: OT pa3psAKu K 000CTPEHUIO MEXTYHAPOAHOI 00CTaHOBKH.

«[IepecTpoiika»: CyIIHOCTb, LIEJIH, 3aJa4l, OCHOBHBIE ATalbl, pe3yiabraThl. Pacnag CCCP.
Oo6pazoBanue CHI'.

3.4. OcHOBHBbIE TEHJAEHIIMA MUPOBOI0 Pa3BUTHS HA COBpeMeHHOM dTane. CTaHOBJIeHHe
HOBOIi poccuiickoii rocynapcrBenHoctu (¢ 1991- mo Hactosmiee Bpewmsi). JlumbGepanbHas
KOHIICTIIIHS POCCUUCKHUX pedopM: mepexo1 K peIHKY, (HOPMUPOBAHHE TPAXKIAHCKOTO O0IIECTBA U
npaBoBoro rocynapctsa. «lllokoBas Tepanus» 3KoHOMHUYECKUX pedopM B Hagane 90-X romos.
Konctutynusa Poccuiickoit @enepanuu 1993r. MexnanumonanbHble oTHOLICHUS. [lonuTraeckue
napTUM W OOILIeCTBeHHbIe MABIKeHHS Poccunm Ha coBpemeHHoOM »HTame. Poccus Ha mytu
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MoaepHu3anuu. Poccust B cucteMe MUPOBOM YKOHOMUKH U MEXAYHAPOJHBIX CBsI3eil. MUpoBoit
sxoHoMudeckuil kpusuc 2008-2011 rr. HoBble reonoauTHUecKoe peajuy B MUPE U UX BIHSHUE
Ha BHETHIO onuTuKy Poccuiickoit deneparuu. ['modanbHbIe TPOOGIEMbI COBPEMEHHOCTH.

4 O0beM yueOHOH TUCUUIJIMHBI.

O0BeM JHCHUILIMHBI
Bup yueoHoit padoTsl Axan. | Acip.
3E
q. .
OO0uasi Tpy10€eMKOCTb 1M CHUILIIHHbBI 4 144 108
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 1,3 48 36
Jlexiun 0,9 32 24
[Tpaxtrueckue 3ansatus (113) 0,4 16 12
CamocTosiTesibHasi padoTa 1,7 60 45
KonTakTHas camocrositensHas pabora 17 - -
CamMOCTOSITETbHOE U3YUYEHHUE Pa3JIeNIOB TUCIUILIMHBI ’ 60 45
Bua koHTpoJsn:
IK3aMeH 1 36 27
KonrtakTHas paboTa — IpoMeXyTOYHAast aTTECTaIHsI 1 0,4 0,3
IToaroroBka K 3K3aMeHy. 35,6 26,7
Buja MTOroBOro KOHTpOJIs: IK3aMeH

AHHOTanus padoyeii mporpaMMbl JUCUMILIHHBI
«®Puaocopusn» (51.0.03)

1. Heas aucomniauHbl «DPunocopusi» — cPopMHPOBATH Yy CTYJCHTOB KOMIUIEKCHOE
IpeJCTaBlIeHUe O poiiu U Mecte (unocodpun B CHCTEME T'yMaHUTAPHBIX, COLMAJIBHBIX U
€CTECTBEHHBIX HAayK, O3HAKOMHUTH UX ¢ OCHOBaMHU (hUI0co(CKOro 3HaHUS, HEOOXOAUMBIMU IS
pelIeHNs TEOPETUUECKUX U MPAKTUYECKUX 3a/1a4.

2. B pe3yabTare u3yyeHus JHCHUIIMHBI 00Y4aOLIUIACS TOJIAKEH:

OO6nagarh ciaeayOUMMI KOMIIETEHIUSIMU U MHIMKATOPAMU UX JTOCTHKEHUS:

YK-5.4, YK-5.8, YK-5.9, YK-5.14;

3HATh: OCHOBHOE COJepXKaHHe TJaBHBIX (UIOCOMCKUX IIKOJ M HampaBiIeHHH,
OpeACcTaBUTeNIel ATUX IIKOJ, CBSI3b W pa3nuuyue ux (uiIocohckux uaeH, CBA3b HCTOPHKO-
buI0co()CKUX KOHIETINI ¢ COBPEMEHHBIMHU MPOOJIIEMaMH WHIWBHIYaTIbHOW W OOIIECTBEHHON
KU3HU;

yMeTb: TOHMMaTh W  aHAJIM3UPOBAaTh  MHUPOBO33PEHUYECKHE, COLMAJIbHBIE U
UHIMBUAYaJIbHBIE TIPOOIEMbl COBPEMEHHOM )KU3HH; TPAMOTHO BECTH JIUCKYCCHUIO, aHATTM3HPOBAThH
OCOOCHHOCTH MEXKYJIBTYPHOTO B3aWMOJEUCTBUSA, OOYCJIOBIIEHHBIE PA3JIUYUEM STHUYECKUX,
PENUTHO3HBIX M LEHHOCTHBIX CHCTEM, OINUPAsCh Ha HapaOOTaHHBIH B HCTOPUHU (PHIOCOPHUH
MaTepuaj; NPUMEHATh IOJIy4eHHble (UIOCOPCKUE 3HAHUSA K PEUICHHIO MPOo(dhecCHOHATBHBIX
3azady;

BJIA/JIeTh: NPEACTaBICHUSIMU 0 GUIOCOPUHN KaK HayKe U CUCTEME IIEeHHOCTEH, ee MecTe B
cHUCTeME TYMaHHTAapHOTO 3HaHUS; OCHOBaMH (PMIOCO(CKOTO MBIIUICHHUS; KaTeropHalbHBIM
anmnapaToM M3y4aeMoM TUCIUILINHBL, GUIOCOPCKUMU METOaMU aHAM3a Pa3InYHbIX MPoOIeM,
HaBBIKAMU (PHIOCOPCKONW KYIbTYpHl ISl BBIPAOOTKHM CHCTEMHOTO, LEJIOCTHOTO B3IJsia Ha
NEHCTBUTENHFHOCTD U MECTO XUMHUH U XMMHUYECKON TEXHOJIOTUU B II€JIOCTHON KapTHHE MUpA.
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3. KpaTkoe cogep:xanue TUCUMIIHHbBI

Brenenue. dunocodusi, ee mporucxoxIeHne U POJIb B 00IIECTBE.

Paznen 1. OcHoBHbBIE PuitocOPCKHE HIKOJIbI.

AnTtnuHas  ¢uiocopus (mocokparuku, coguctsl, Cokpat, J[emokpur, Ilnaron,
ApHUCTOTENb, IIMHUCTHYCCKU-PUMCKas (usocodus). OcHOBHBIE MPOOJIEMbI  CpPETHEBEKOBOM
¢unocopun u smnoxu Bospoxaenus. dunocodpus Hosoro Bpemenu (XVII — XVIII BB.)
Uneonorus [Ipoceemenus. Hemenkas kmaccuueckas ¢unocodus. Pycckas ¢unocopus XIX —
XX BB. OcHOBBI MapKcucTcKor pustocoduu. OCHOBHBIE HANPABIIEHUS COBPEMEHHOU (uocodum.

Paznen 2. ®unocodckne KOHUENUNU ObITUS U MO3HAHUS.

[Ipobnema ObiTHs B uctopum (rtocopuu. IloHATHS MaTepuasbHOTO W HIICATHLHOTO.
OcHoBHble (unocopckre HaMpaBICHUSA: MaTepHaIu3M M uaeanusM. [lpuHnun riobanbHOTO
HBOJIFOLIMOHU3MA B COBPEMEHHOM HAy4YHOU KapTHUHE MHUpa.

Konnenmuu npoctpaHcTBa 1 BpeMeHHU B HCTOpHUU (pruocoduu 1 HAYKH.

IIpoucxoxnenue cosHanus. Poiab Tpyna B IpOUCXOXKIECHUN cO3HaHMs. M neanuctuueckue
U MaTepUalIMCTUYECKuEe KOHUenuuu co3HaHus. Co3Hanue u  Mo3r. Co3HaTenpHOE U
6eccosHarenbHoe. Co3HaHue U sA3bIK. CO3HaHNE U CaMOCO3HAHUE.

Konuenmun rHoOceosoru B HCTOpUU  (puiocoduu: CeHCyallus3M, palroHaIU3M,
CKENTULU3M, arHOCTUIIN3M, KOHIETIIHS BPOXKIEHHBIX UEH, aipuopu3M. J{ManeKkTuka no3HaHus:
YyBCTBEHHOE U pallMOHaIbHOE. OCHOBHBIE TEOPUU UCTHHBI.

Pazpnea 3. IIpobaembl yesioBeka B pustocodun.

Yenosek kak npeameT ¢punocodckoro anammsa B uctopuu pusocoduu. Ipoucxoxnenne
YyelloBeKa: MPUPOJHBIE W COLHUAIbHbIE YCIOBUS AaHTPOIOCOLMOTeHe3a. buonornyeckoe u
COUAJIBHOC B YCIIOBECKE. I/IHI[I/IBI/I,Z[, HHAUBUAYAJIBHOCTDH, TUYHOCTD.

CwmpbIch KM3HU W TpeIHa3HavYeHHe ueioBeka. JKu3Hb, cMepTh, OeccmepTue. [[BrkeHwme
HEHACWIIMS, €ro pojb B coBpeMeHHOU »xm3HH. llemu u uenHoctu. CBoOojma BoIM U
OTBCTCTBECHHOCTDH JIMYHOCTH. HpaBCTBeHHBIe, PCIUTUO3HBIC, SCTCTUYCCKUC ICHHOCTH.

Paznen 4. ®usiocodus ucropum u o01ecTBa

YemoBEK B CHCTEME COLIMATIBHBIX CBA3€H. JIMYHOCTE M Macchl, cBOOOAa B HEOOXOIUMOCTD.
Ounocous uctopun: (GopmMalMoOHHAs U IUBWIM3AIMOHHAS KOHIENIHUHA HCTOPUYECKOTO
paszButusa. [Iporpeccucrtckue M UMKIMYECKHME MOJETH pa3BUTHS. [7100anbHble TpoOIEeMBI
coBpeMeHHOCTH. KOHIeTIHs YCTOWYMBOTO PA3BUTHS U CIIEHAPUU OYIYIIETO.

O6mecTBo u ero crpyktypa. CormanapHasi, MOJTUTHIECKas U TyXoBHas chepbl 001IecTBa.

Konnenuuu rocynapctsa B ucropuu Gpuitocopckoit Mpicin. I'paskanckoe 001IECTBO U TPaBOBOE
roCyapcTBO.

Paznen 5. dusocodcekue npodieMbl XMMUM U XUMUYECKON TEXHOJIOTUH

Hayunoe u BHeHay4yHoe 3HaHue. CTpyKTypa Hay4HOTO 3HAHUs, €r0 METOAbl U (DOPMBL
HayuHble peBoiOLMM M CMEHA TUIIOB pallMOHAIbHOCTH. Hayka B COBpeMEHHOM MHpE. DTHKA
HayKH U OTBETCTBEHHOCTh YYEHOTO.

Hp06neMa COOTHOUICHUA HAYKHM HW TCXHUKHU. COI_II/IaJ'IbHBIG MOoCJICACTBHUA HAYYHO-
TEXHUYECKOTO Mporpecca. DTUYECKUE U IKOJIOTMUECKUE UMIIEPATUBBI Pa3BUTHSI HAYKH U TEXHUKH.

MecTo XMMUU B CUCTEME €CTECTBEHHbIX HaykK. OCHOBHas mpobiieMa XUMUU KaK HayKd U
IMpOU3BOACTBA. HGHI/I u 3aa4yu XUMHYECKOU TEXHOJIOTHUU. CHGI_[I/I(i)I/IKa XUMHUKO-
TEXHOJOTMUYECKOro 3HaHus: (PyHAaMEeHTaIbHOE U MPUKIAIHOE, SIMIIUPUIECKOE U TEOPETUUYECKOE.
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4. O6beM y4eOHON JUCITUTUTHHBI

Bunapl yuebHoit paboThI 3E Axan. 4. Actp. 4.
O0mas TpyA0€eMKOCTb 1M CHUTNJIHHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3AHATHSL: 1,33 48 36
Jlexmun: 0,89 32 24
IIpakTHyeckue 3aHsATHA: 0,44 16 12
CamocrosiTesibHas padoTa: 1,67 60 45
KoHnTakTHas camocrosiTenbHas paboTa 0,4 0,3
1,67

CaMOCTOSITETbHOE N3YYEHHE PA3/IeJIOB AUCIUTIMHBI 59,6 447
Buja koHTpoas: 3a4er c oneHkoM

AHHOTauA padoyeil nporpammsl AucuunauHbl «IlpaBoBenenne»
(b1.0.04)
1. Heap QMCUMIUIMHBI — OBJIAJICHUE OCHOBAMH IPABOBBIX 3HAHUH, (OPMHUpPOBAHUE
IIPAaBOBOM KYJIbTYPBI aKTUBHOT'O, 3aKOHOIIOCIIYIIIHOTO T'paXKJaHUHa.

2. B pe3yabrare wu3yYeHUsi AUCHMILVIMHBI oO0y4Yawuuiicas Mo mnporpamme
CIeNHAINTETA JOJIKEeH:

Obnadams CleAyIOMUMI KOMIIETCHIUSAMHU M HHAUKATOPAMH UX TOCTH)KCHUS

VYK-11.1, YK-11.2, YK-11.3; OIIK-4.1, OIIK-4.2, OIIK-4.3, OIIK-4.6, OIIK-4.9, OIIK-
4.10), OIIK-4.13, OIIK-4.14.

3namo:

— OCHOBBI POCCHUMCKOM TMPABOBOM CUCTEMBI MU POCCHUUCKOTO 3aKOHOJATEIbCTBA, OCHOBBI
opranmzaiiii ¥ (GYHKIUOHUPOBAHMS CYNEOHBIX M UHBIX MPABONPUMEHHUTEIbHBIX U
MPaBOOXPAHUTEIHHBIX OPTAHOB;

— MPaBOBBbIE ¥ HPABCTBEHHO-3TUYECKHE HOpPMBI B cdepe mnpodhecCHOHATLHOMI
NeSITEIbHOCTH;

— MIPaBOBBIE HOPMBI, PETYIUPYIOUIUE OTHOIICHUE YeJIOBEKa K YENOBEKYy, OOIIECTBY,
OKpYXalollei cpeae;

— mpaBa 1 00S3aHHOCTHU TPAXKIAHUHA;

— OCHOBBI TPYIOBOTO 3aKOHOIATEIILCTBA;

— OCHOBBI XO35CTBEHHOTO MIPaBa;

— crienuG UKy IPaBOBOTO PETYIUPOBAHUS OyayIiei mpodecCHOHaTBLHOM AESITEIIBHOCTH.

Ymemy:

— HCIOJIb30BaTh TUYECKHE U MPAaBOBbIE HOPMBI, PETYIHUPYIOIINE OTHOLIEHUE YeJIOBeKa K
YeNoBeKy, OOIIECTBY, OKpY)Kalolled cpene, HCIOJIb30BaTh IpaBa U CBOOOJBI YeNOBEKa H
rpaXkAaHUHA PU pa3paboTKe COLUaIbHBIX MPOEKTOB;

— HCIOJIb30BaTh U COCTaBJISATh HOPMATUBHBIE U MPABOBBIE JTOKYMEHTHI, OTHOCSIIHECS K
npoheCcCUOHANBHON /EATEeIbHOCTH, MPEeANPUHUMAaTh HEOOXOAUMbIE MEpPhl K BOCCTaHOBIICHHUIO
HApYIICHHBIX MIPaB;

— peanu30BbIBaTh NpaBa M CBOOOABI YElIOBEKAa M TpakJaHWHA B Pa3IUYHBIX cdepax
KU3HECSITEIILHOCTH;

— aHAJIM3UPOBATH COJICPKAHUE HOPMATUBHBIX AKTOB, IPAKTUKY UX TPUMEHEHUS.

Braodemy:

— OCHOBHBIMM HaBBIKaMH cOOpa M aHaJK3a MpaBoBOi HH(pOpMaImm;

— IOPUAMYECKON TEPMHUHOJIOTHEH, HABBIKAMU pPAaOOTHI C HOPMATUBHBIMHU TPABOBBIMH
aKTamu.

3. KpaTkoe coaep:xaHue TUCHMILIAHBI:

IlonsTne m npusHaku rocynapcrsa. @opMbl rocynapcrsa. DyHKIHMH TOCYHapCTBa.
[Tonatue u npusHaku npasa. OCHOBHBIE NPABOBBIE CUCTEMBI COBpeMEHHOCTH. [loHsATHE N BUIBI
UCTOYHUKOB IpaBa. OmpeneneHne 3aKOHAa M IOJ3AKOHHBIX AakTOB. J[efiCTBME HOpPMAaTHMBHBIX
NPaBOBBIX aKTOB BO BpeMeHH. OOpaTHast cuia 3aKoHa. [IoHsATHE MPaBOBBIX HOPM, UX CTPYKTYpA.
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Cuctema mpaBa. YacTHoe W myOiauyHOE mpaBo. MarepuanbHOE M IpPOLECCyallbHOE IPaBo.
[IpaBooTHOLIEHHE: O0BEKT, CYOBEKT U COZEpKaHue MPaBOOTHOIIEHUH. FOpunnueckue GpakThl.

Konctutynusa — ocHoBHoM 3akoH Poccuiickoit deneparuu. denepatuBHOE yCTPONUCTBO
P®. Cucrema rocynapcTBEHHBIX OpPraHOB M NpHHLMI pas3aencHus Binactedl B P®. Ilonsarue
rpaxzaanctBa. [Ipu3Hanue, coboieHue, 3aiuTa paBHbIX MPaB KEHITUH U MYXYHH KaK OCHOBHAsI
0053aHHOCTB TOCYIapPCTBA.

[TonsiTHe ¥ IpeAMET aAMUHUCTPATUBHOTO TipaBa. O0mmas xapakrepuctuka Kogexkca PO 06
aIMUHUCTPATUBHBIX IPABOHAPYIICHUAX. AJIMUHHACTPATUBHBIE IPABOHAPYLICHUS: IMOHATHE U
IpU3HAKU. AJMUHUCTPATUBHAs OTBETCTBEHHOCTh: MOHATHE M NpUHLUIEL. [loHATHE, TpU3HAKU 1
BU/JIbl A/IMUHUCTPATUBHBIX HAKa3aHUMU.

IlonsiTue W mnpeaMET YroJIOBHOTO IIpaBa. YTOJOBHas OTBETCTBEHHOCTb: IOHSTHE,
OCHOBaHME BO3HMKHOBEHHsA. [loHsaTme mnpecTymineHusa: npusHakv, cTpykrypa. Cocras
npectyruienusi. Coydyactue B mpectymieHud. OOCTOATENbCTBA, UCKITIOYAIOIINE MPECTYIHOCTh
nesiHudA. lloHsaThe, menu W BHIBI HaKa3aHWWA. YTOJOBHAas OTBETCTBEHHOCTh 33 COBEPILCHHE
MPECTYIUICHUN. Y CIOBHOE OCYXCHUE, OCBOOOXKICHHUE OT YrOJIOBHON OTBETCTBEHHOCTH. [Ipeamer
U OOBEKT KPUMHUHAIUCTHKH. MeToapl W 3aJayd  KpUMUHAIMCTHKH.  [loHsTHE
KpUMHUHaIMCTHUYeCKOW — uaeHTuukanmuu. OOBEeKTHI U BUABl  KPUMHUHAJIUCTHYECKOU
unenTudukanuu. Kpumunanucruyeckast rexuuka. KpuMuHanmucTuyeckast TAKTHUKA.

DKOJIOTUYECKOE TPABO: MOHATHUE, MPEAMET METOJ U MCTOYHUKH IKOJIOTMYECKOTO MpaBa
P®. IlonsaTre, BUIBI U CTPYKTypa DKOJIOTMYECKUX IPABOHAPYIICHUM, OTBETCTBEHHOCTh 3a UX
COBEpIICHHUE.

[Tonstue muHpopmannu. OTBETCTBEHHOCTh 3a HapyllleHHWE 3aKOHOJATENIbCTBA O 3aIIHUTE
uHpopmanuu. l'ocymapcTBeHHass TaliHa: TIOHSATHE, 3alllUTa, IPABOBOE pPETyIUPOBaHHE
rOCyIapCTBEHHOM, cly)keOHOW W wHOM wuHpopmanuu. KondbuneHnuansHas wuHOpMaIus:
HOHATHE, BUABI U 3aIIMUTA. 3alUTa IEPCOHAIBHBIX JaHHBIX I'PaX/1aHNHA.

[lonsiTve, mnpeagmer W METOA TIpakJaHCKoro mpasa. [loHsATHE TrpakxIaHCKOro
OpaBOOTHOIIEHUs, ero  crneuuduka. CTpyKTypa  TpakKIaHCKOTO  MPABOOTHOIICHHUS.
[IpaBogeecnocoOHOCTh CYOBEKTOB I'PaKJAHCKOTO MPaBOOTHOIIEHUs. I'pakaaHe Kak CyOBEKThI
rpakaaHckoro npasa. Ousudeckue U IPUINYECKUE JINLA: MOHITHE, IPU3HAKU, KJIAaCCUPUKALINA.
IOpunnaeckue gaktel. [IpaBo coocTBeHHOCTH. [ToHATHE aBTOpPCKOTO MpaBa. [loHATHE MaTEHTHOTO
npaBa. [lonsarue wuHTemIekTyabHOW cobOcTtBeHHOCTH (MC) W HCKIIOYUTENBHOTO TpaBa.
Knaccudpukanus UC. Cucrema npaBoBoii 0XpaHbl HHTEIJIEKTYaIbHOM COOCTBEHHOCTH, aBTOPCKUX
Y IATEHTHBIX IPaB.

[TonsiTHe X03AUCTBEHHOTO (MPEANPUHUMATEIHCKOTO0) TpaBa. [IpeaMeT X03siCTBEHHOTO
(MpempUHUMATENIBCKOT0) TIpaBa, NMPHU3HAKH, METOJbI IMPaBOBOro perynupoBanus. [loHstue
XO3SIICTBEHHOM M IPEANPUHUMATENBCKOU IESITETbHOCTH.

[IpaBoBOe peryiarpoBaHHE CEMEWHBIX OTHOIICHUH. 3aKiIOueHHe U MpeKpalleHne Opaka.
[IpaBa 1 00s13aHHOCTH poauTenel U aeteil. AnumeHThl. @OpPMBI BOCIMTaHHS ACTEH, OCTABIIUXCS
0e3 rmoreyeHus: poAUTENCH.

IIpeamer u MeTOx TPYAOBOrO IpaBa. TpydoBOM IOTrOBOP: IIOHATHE, CTOPOHBI,
conepxanue. Pabouee Bpems. Bpemst otasixa. TpynoBsie criopsl. JluciuminHa Tpyaa.

Ilonsitne m ucroku kKoppynuuu. HopmartuBHOe ompeneneHue xoppynuuu. IIpudnHb
pacnpocTtpaneHusi koppymnuuu. Hakaszyemble n HeHakazyemble Gopmbl Koppynuuu. CKpbIThIE
(marentHble) (opmbl Koppynuuu. DopMbl KOppyNUUHU-TIpecTyIUieHHs. DPOpMBbI  KOPPYIIHH-
npoctynka. PopMmbl TOJIUTHYECKOW Koppynuuu. HopmaTuBHBIE mpaBOBBIE akThl B cdepe
NpOTUBOJAEHCTBUS Koppynuuu. PenepanbHblii 3akoH oT  25.12.2008 Ne 273-®3 «O
IPOTUBOAECHCTBUU KOPPYILIUN».
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4. O6beM y4eOHON JUCITUTUTHHBI

Bun yuebnoit paboTbl 3E Akan. 4. | Actp. 4.
OO6u1ast TPYA0EMKOCTh AUCIUIIUHBI 2 72 54
KontakTHasi paboTa — ayAuTOPHbIE 3aHATHS: 0.9 32 24
Jlexknuu 0.45 16 12
[Tpaktuueckue 3anstus (I13) 0.45 16 12
CamocrosiTesibHas padoTa 1.1 40 30
KoHTtakTHas camocTosTeNnbHas padora 0,4 0,3
1,1

CaMocCTOsITEIbHOE N3YUYEHHE PA3AEIOB IUCIUIIIMHbI 39,6 29,7
Bua koHTpoJIs: 3adeT c oueHKOI

AHHOTanuA padoyeil NpOrpaMmbl TUCUUIJIMHBI
«Ixoaorus» (b1.0.05)

1. Heap aucuMmimHbl — cOpPMUPOBATH y CTYACHTOB IMPEACTABICHUE O COBPEMEHHBIX
IKOJIOTUYECKUX TpoOsieMax, 0 (PU3UKO-XUMUYECKUX TMPOIeccax, MPOTEKAINUX B Pa3IMUHBIX
KOMIIOHEHTaX OKPY KaroIIel Cpe/ibl U O CTETIEHU aHTPOIIOI'€HHOTO BO3/IEHCTBUS Ha 3TU MPOIIECCHI;
BBIPA0OTaTh y CTYJCHTOB HABBIKM CHCTEMHOTO MOAX0/1a K U3YYCHHUIO U PEIICHHIO SKOJIOTHIECKIX
npo6iieM, BO3HUKIIUX B pPe3y/lbTaTe MPOMBIIUICHHO-X035ICTBEHHON NEesATENIbHOCTH 4YelIOBEKa,
pPa3BUTh MBIIUICHHE, TO3BOJIAIONICE MPABUIBLHO OLICHUBATh JIOKAJIbHBIE M OT/AAJICHHBIE
MOCIIEACTBYSI IPUHUMAEMbIX PEIICHUN I OKPYXKAIOIIe cpe/ibl U YeIoBeKa.

2. B pe3yabTaTe u3ydyeHUus IMCHUILINHBI 00Y4AI0OIIUCH T0JIKEH:

Obnadams cleAyOMUMI KOMIIETCHIUSAMU M HHAMKATOPAMH UX TOCTHKECHUS:

VK-8.1; VK-8.2; OIIK-4.2; OIIK-4.8; OIIK-4.12; OIIK-4.13; OIIK-4.18

3nams:

* OCHOBHbIE 3aKOHBI OOIIEH KOO HH;

* 3aKOHOMEPHOCTH CTPOCHUS U (PYHKIIMOHUPOBAHUU OHOCHEPHI;

* COBPEMEHHBIE 3KOJIOTHYECKHE MPOOIIEMBIL;

* OCHOBHBIE MIPUHIIMITBI 3ALTUTHI IPUPOTHON CPEAbl OT AaHTPOIIOI'€HHBIX BO3JIECHCTBUIA;

* CTPOEHHE OCHOBHBIX Teocdep 3eMiIM U OCHOBHBIE (PU3MKO-XUMHUYECKHE MPOIECCHI,
NPOTEKAIOIIUE B HUX;

* OCHOBHBIE TMOHATHUS U MPUHLIUITBI KOHIENIIUN YCTOMYUBOTO Pa3BUTHSI,

* OCHOBHBIE CBE/ICHUS O TNI00aNbHOM po0IeMaTHKe, IPUPOIHBIX PECypcax, INIaHETapHBIX
rpaHulaX, AHTPOTION€HHOM BO3AECMCTBMM Ha OKPYKAIOLIYI0 Cpedy, YIPaBIEHUU KaueCTBOM
OKpYKarolleu Cpenbl,

* IPUHIIUIIBI 3€JI€HON XUMUU;

ymemy:

* paccMaTpuBaTh KOHKPETHBIE MYTH PELIEHUsI MPOoOJeM OXpaHbl MPUPOABI B PAIUYHBIX
reorpaMuecKux U 3KOHOMUYECKHX YCIOBUSX;

* NPUMEHATHh MOJTYYCHHbIE 3HAHUS JI1 OLICHKH COCTOSHHUSA OKpYXKarolleil cpeibl U
palMoHaIBFHOTO UCTIONIb30BaHUS IPUPOIHBIX PECYPCOB;

* UCIOJIb30BaTh CETEBbIE KOMITBIOTEPHBbIE TEXHOJIOTUM M 0a3bl JaHHBIX I PEUICHUS
KOHKPETHBIX 9KOJIOTHYECKUX MPOOIIEM;

* NPUMEHATH MOJYYCHHbIE 3HAHMS B Tpoliecce NajbHeumeld ydeObl, Mpu H3yYECHUH
npo¢ecCHOHATBHBIX U NMPO(YUIBHBIX JUCUUIUINH, U B OyAyIIel MPaKTHUECKON AeITeIbHOCTH;

gnaodemsn:

* 6a30BBIMH TEOPETUUECKUMHU 3HAHUAMHU B OOJIACTH HKOJIOTHH.

 0a30BBIMH 3HAHUSIMH B 00JIACTH SKOHOPMHUPOBAHUS;

* TIOHATUHWHBIM armapaToM B 001acTH OOIIeH SKOJIOTUH, PAIMOHAIBHOTO MCIIOJIb30BAHUS
MPUPOJIHBIX PECYPCOB U 3aAIIUTHI OKPYKAIOILIEH CPE/Ibl;
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¢ MCTOAaAMH I/IILGHTI/I(l)I/IKaHI/II/I JIOKAJIBHBIX JKOJOTHYCCKHX np06neM, OLCHKH HX
3HAaYUMOCTH.

3 KpaTkoe conep:kaHue JMCHUIIIHHbI

Beeoenue, ocnoenvie nonamus

enn, 3amayu AUCUUIIIMHBL. MeCTO MUCHUIUIUHBI B CHCTEME OOIIEro W XUMHYECKOTO
oOpasoBaHms. JKoOJIOTHUYECKOe oOpa3oBaHME€ M 00pa3oBaHHE IS YCTOWYMBOTO Pa3BUTHS.
OO01ecTBO U OKpYXKaromias cpesa.

Pazoen 1. Oowue eonpocwvt 3konozuu. buocgepa. buorkonozus. buocghepa u
ycmouuugocma

1.1 OcHoBHble 3akoHBl 3Kojoruu. buoskonorus. Ilonsitue 006 3KoOcUcTEMaXx.
YcroliunBocTh 3KocucTeM buocdepa, ee IBoMONMS UM YCTOHYHBOCTh. DKOCHCTEMBI 3€MITU U
yCTOMUMBOCTh. OCHOBHBIE CBEJICHUS O I1aHeTe 3emii. OCHOBHBIE MTOHATHUS SKOJOTHUU. 3aKOHBI U
OpuUHIUOB  dKojoruu. [loTokm »HepruMm W BemecTBa B 3kocucTemax. (OCHOBHBIE
OMOTreOXMMHYECKUE ITUKIIBI (KpyroBOpPOTHl BemiecTB). LlukmuyHoCTh mporieccoB B 6uochepe u
YCTOMYUBOCTb.

1.2 Hapononacenenue. YemoBedecTBO Kak dYacTh Ouocdepsl. Jlemorpaduueckue
npoOiieMbl. [luHaMuKa 4YenoBeUYEeCKOW TOMYNSAIMHA, POXKAAEMOCTh, CMEPTHOCTh, BO3paCTHAs
cTpykTypa. [IpoGieMbl coBpeMeHHOro 3Tana pocTa YUCIEHHOCTH HaceleHus. | eorpadpuueckoe
pacrpezeiieHne HaceneHus. PerynupoBanue HapoIOHACEICHMUS.

Pazoen 2. Cmpoenue u cocmae ceocthep 3emnu. OcHoBHble (PuUUKO-XUMUYECKUE
npoueccol, npomekaroujue 6 2eocghepax

2.1 Atmocdepa 3emmu. Crtpoenue atmocdepsl, posib (POTOXUMUYECKUX pPEaKIHid B
¢dopmupoBanuu cocraBa armochepsl. [lapaukoBsiii 3¢dekr. [TapaukoBbie Ta3sl B aTMOchepe.
KnumaTtnueckue mociencTBUs aHTPOIOI€HHOM NesTeNbHOCTH. PacmpeseneHue KOHUEHTpaLUU
o30oHa B atMocdepe. O30HOBBIA cioil. [Ipupomubrii 1uka o30Ha. COBPEMEHHOE COCTOSHUE
030HOBOTO ciosl. [TocnencTBust pa3pyieHust 030HOBOTO €105 3eMJIu JIJIs uejoBeka u 6uocepsl B
nenom. CtpatocdepHblii 030H U TponocepHbI 030H: CXOJACTBO U paznudusi. MexayHapoaHOe
COTPYIHUYECTBO B 00JIACTH OIpaHUYECHHE MPOU3BOICTBA U UCIOJIB30BAHUS 030HOPA3PYIIAIOIINX
BenlecTB. MoHpeanbckuil MpoTokoJ. KucnoTHsle 10XaM M MPOLECChl OKUCIIEHUS NpUMeEced B
Tponochepe. POTOXUMUIECKUNA CMOT.

2.2. Tunpocdepa 3emnu. Bunst Box Ha 3emie. [IpecHbie Boabl. [ MIpOIOrHIecKuil IIUKIL.
['moGanbHbBIE SKOIOTHYECKUE TTPOOIIeMbl ruapocdepsl. I 1aBHbIe KATHOHBI U @aHUOHBI TIPUPOTHBIX
BoA. KHCIOTHO-OCHOBHOE paBHOBECHME B MPUPOAHBIX Boaax. lllenodyHocTh MpUPOAHBIX BOJ.
OcHOBHbIE IPUYNHBL, 3TAIbI U MOCIEACTBUS 3aKUCICHHS IPUPOIAHBIX BOJOEMOB. OKUCIUTEIHHO-
BOCCTaHOBHUTEJIBHBIE TIPOIIECCHI B IPUPOIHBIX BojgoeMax. CTpaTudukaiius Mpupo HBIX BOIOEMOB.
[Tpoueccs! adTpodukannu BogoeMoB. [IpudunHbI 1 MOCIEACTBUS.

2.3. Jlutocepa 3emmu. 3emHuas kopa. [Toua. Ctpoenne nouBeHHOTO ciiosi. COCcTaB MOYB.
Opranuueckue BeniecTBa B mouBe. Posb ®UBBIX OpraHu3MOB B (HOPMHPOBAHUH TOUYBEHHOTO CJIOA.
Tsxenpie MeTaiuiel B ouBe. Jlerpaganus nous. Boanas u BeTpoBas 3po3us MOYB.

Pazoen 3. Aumponozennoe 6o3zoeiicmeue HaA OKPYHCAIOWYI0 cpedy U pPayuoHaIbHOe
npupooononv3oeanue

3.1. Ilpupomubie pecypcbl. IloHsiTHe 00 OTXOmax MPOHW3BOACTBA M TOTPEOICHMUS.
ManooTxoaHbIe U O€30TXOAHBIE POU3BOJICTBA.

3.2 TloHsATHE O TUTAHETAPHBIX TPAHUIIAX. AHTPOTIOTEHHBIE HAPYIICHHS OMOT€OXMMHUYIECKUX
UKJIOB a30Ta U Gochopa. OcHOBBI dKOHOpMUPOBaHUS. OCHOBHBIC MPUHITUIIBI 3€TICHON XHMHUH.

Pazoen 4. Ycmoituueoe pazeumue

VYcroiuuBoe pazputue. Mctopus craHoBieHus NoHATHA. BKiag 0T€4ECTBEHHBIX YUCHBIX.
Hemu ycroitunBoro pazsutuss OOH. MexnyHapogHoe COTpYAHUYECTBO B 00J1aCTH YCTOHUUBOTO
pazButusa. llpombillieHHas HKOJIOTHS W 3€Jl€Has XUMHsS KaKk HHCTPYMEHT oOOecredeHus
ycToiuuBoro pa3Butus. ConyaiibHas OTBETCTBEHHOCTh XUMUKOB. DKOJIOIMUECKasl 3TUKA.
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4. O6beM y4eOHON JUCITUTUTHHBI

O0beM THCHUTINHBI
Bun yueOHo# padoThI Axax. | Actp.
3E
q, q,
O01mast Tpy10€MKOCTb TUCIHIIHHbI 2 72 54
KonTakTHas padoTa — ayiMTOPHBIE 3aHATHS: 0,9 32 24
Jlexnuu 0,45 16 12
[Tpaxktnueckue 3ansatus (113) 0,45 16 12
CamocrosiTesibHas padora 1,1 40 30
KoHnrtakTHas camocTosTenbHas pabora 1] 0,2 0,15
CaMocCTOsITENbHOE U3YUYEHHUE PA3/AEIO0B IUCIUILIMHbI ' 398 | 29,85
Bua koHTpoOJIA: 3ayer

AHHOTanus padoyeil NPOrpaMMbl JUCHUIIMHBI
«IKOHOMMKA M ynpasjeHue npoussoacrsom» (b1.0.06)

1. Heap AMCHUNJIMHBI: TIOJYYCHHE CHUCTEMBl 3HAHUH 00 HAKOHOMHYECKUX
3aKOHOMEPHOCTSIX (DYHKIIMOHMPOBAHUS XMMHUYECKOTO MPOM3BOJICTBA B CUCTEME HAIIMOHAILHON
O9KOHOMUMKH, 06yquHe 3KOHOMI/I‘-IGCKOMy MBIIIJICHHUIO U UCITIOJIB30BAHUTO 3HaHHI>'I B Hp&KTH‘I@CKOﬁ
JCATCIIBHOCTU.

2. B pe3yabrare wu3yYeHUs JUCHMILIMHBI O0yyamluiicsi MO NporpamMmme
CIEIHAINTETA I0JIKEeH::

Obaaoams clefyOMUMU KOMIETCHIIUAMH UHIUKATOPAMU X JOCTHKCHHUS:

YK-10.1, YK-10.2, YK-10.3; OIIK-4.4, OIIK-4.5, OIIK-4.6, OIIK-4.7, OIIK-4.11, OIIK-
4.15, OIIK-4.16, OIIK-4.17;

3HAMb.

— OCHOBBI KOHOMHUKH B PA3IUYHBIX cepax KU3HEACITCIbHOCTH;

— HOpPMAaTHBHBIE TIPABOBBIC AKTHI, PETIAMEHTHUPYIOIIUE ACITCIBHOCTD MPEANPUSTHS;

— METOIbI pa3pabOTKH ONEPATUBHBIX U MPOU3BOICTBEHHBIX TIAHOB;

— METOJIbI U CITIOCOOBI OTIATHI TPY/IA,

ymems.

— COCTaBJISITh 3asIBKM Ha 00OPYI0OBaHHE;

— COCTAaBJISITh OTYETHI 10 BBHINOJIHECHHIO TEXHUYECKHX 3aJaHUI;

— COCTaBJIATh TEXHHYECKYIO JOKYMEHTAIIHIO;

— OpraHu30BaTh pabOTy KOJIJICKTHUBA B YCIOBHUAX JACHCTBYIOIIETO IPOU3BOICTRA;

— FOTOBUTHh HMCXOJIHBIC JaHHBIC I BHIOOpAa M OOOCHOBAaHMS HAYYHO-TEXHHUECKUX H
OpraHU3AIMOHHBIX PEIIEHNN HA OCHOBE 9KOHOMHUUYECKOTO aHAJIN3a;

— pa3pabaThiBaTh ONEPATUBHBIC IUIAHBI PabOT TEPBUYHBIX MPOU3BOACTBEHHBIX
oApa3/IeICHHM;

e1aoemsn:

— METOJaMU W WHCTPYMEHTAMHU TPOBEJACHUS HSKOHOMHUYECKOTO aHalu3a 3aTrpaT |
pe3yabTaTOB ACSITEIbHOCTU MPOU3BOJCTBEHHBIX MOIPA3CICHUII;

— HWHCTPYMEHTaMHU IUIAHUPOBAHMSI M BBIMOJHEHUS MEPONPUITHI MO MPOU3BOJCTBY
MPOAYKIHH;

— OCHOBaMH YKOHOMUYECKUX 3HAHHI B Pa3IMUHBIX cepax KU3HEACATEIbHOCTH.

3. KpaTkoe coaep:xaHue TUCHMILIAHBI:
Pasnen 1. Beenenne. OCHOBBI PHIHOYHOH IKOHOMHMKH
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1.1 dxonomuueckue nompedonocmu, 6aa2a u pecypcovl. JIKOHOMUYECKUe CUCmemvl U uUx
cyugnocmsp. OOIIECTBEHHOE TPOU3BOACTBO U AKOHOMUYECKHE OTHOIIEHUs. [Ipon3BOCTBEHHBIC
BO3MOKHOCTH OOIIIECTBA M SKOHOMHYECKHIA BBIOOp. KprBas mpou3BOICTBEHHBIX BO3MOKHOCTEH.
3akoH yOBIBaOIICH NpenenbHON MOJIe3HOCTUM. TUMNBI W MOJIETH HSKOHOMHUYECKHUX CHCTEM.
DJIeMEHT SKOHOMUYECKOW CUCTEeMBI. TpanunnoHHas SKoHOMUu4eckas cuctemMa. CoOCTBEHHOCTD:
(dbopMBI U TIyTH UX MPEOOPA3OBAHMSL.

1.2 Poinounwstit mexanusm cnpoca u npeonoxycenusn. Cogepuiennan u HecoeepuieHHa
KonKypenyuu. ToBapHBIM (PHIHOYHBIM) THUI OOIIECTBEHHOTO Mpou3BoJCcTBA. CyYIIHOCTH H
YCIIOBUSI BOSHUKHOBEHHUS PbIHKA. BUbI pHIHKOB U UX CTpYKTypa. OyHKIMH phIHKA. ToBap u ero
cBoiictBa. Cripoc U npeyIoKeHHe Ha phIHKe. [[OHATHE «3IaCTHYHOCTEY. DIIaCTUYHOCTh CIIpOca U
NpeyIoKeHHs, TodeuHas U pAyroBas. CoBepiieHHas W HECOBEPIIEHHAs KOHKYPCHIIHH.
Mononomnus. Makcumu3anus IpuObLTH MOHOTOIUCTOM. OJIUTOMOIHS.

1.3 Ilonamue HauUOHANbHOU IKOHOMUKU, OCHOBHBIE MAKPOIKOHOMUUECKUE
nokazamenu. IlOHSATUS COBOKYIHOTO CIPOCa M COBOKYIHOTO TIPEUIOKEHHUS, (AKTOPHI,
BIUSIONINE HAa UX w3MeHeHws. [loTpebnenuss u cOepexeHus. IKOHOMHUYECKHA KPyrooOopor.
[TpousBoacTBO, 0OMEH U pacnpenenenue. [loTpediaenue, cOepekeHre, UHBECTUIIMH TOBAPOB U
YCIIYT.

1.4 @unancosana cucmema u Qunancoeana nonrumuka oouyecmea. 1'ocynapCTBEHHBIN
OIOKET M TOCYJapCTBEHHBIN noiT. Hajmoru u Hajmorosas cuctema.

Pa3znes 2. IJkoHOMUYeCKHE OCHOBBI YIIPaBJIEeHUA IPOU3BOICTBOM

2.1 Ilpeonpuamue Kak cydveKm poIHOYHO20 X03AUCMEd. DKOHOMHUYECKUE 3aKOHBI U
OCOOCHHOCTH WX TMPOSBIEHUS HAa TNpeanpuarud. Poib  coenuaimcra  XUMHUYECKOU
npoMblIUIeHHOCTH. [lpennpustue B cucTeMe pBIHOYHOM SKOHOMHUKH. lIpenmpusarue — kak
CyOBEKT ® OOBEKT TPEINPUHUMATEILCKOW  JCATEIBHOCTH. 3aKOHOJAATeNbHas  0aza
NpeINPUHUMATEILCKON J1eATelbHOCTH. HopMmaTHBHO-IIPAaBOBBIE AaKThl, pErJaMEeHTHPYIOIINE
NeSTeNbHOCTh npeanpustus. OpraHu3alioHHO-TIPaBOBBIE  (OPMBI  MPEANMPUHUMATEIBCKON
NEeSITEIIbHOCTH U KPUTEPUH WX BbIOOpa. DOpMBI COOCTBEHHOCTU. BHEIIIHSASI M BHYTPEHHSISI cpenia
PEIIPUITHS.

2.2 Mamepuanono-mexnuueckana o0aza npouszeoocmea. CuipbeBasgi MW TOIUIMBHO-
JHepreTHyeckas 0a3a XUMHYECKMX TPOU3BOACTB. [IpOM3BOJACTBEHHAs TMporpaMMa U
MIPOM3BOICTBEHHAS] MOIITHOCTD MpeanpusaThs. KauecTBO M KOHKYPEHTOCTIOCOOHOCTH TMPOIYKIIHH.
DKOHOMHYECKOE€ O00OCHOBaHHME BBIOOpa CBIphS W TOmUMBa. PecypcocbOepexeHue.
AJbTepHAaTUBHBIE HCTOYHUK CHIPbS U 3Hepruu. OpraHuzanus CKiIaJcKoro Xo3sicTaa.

2.3 Mamepuanbvno-mexnuyeckue pecypcul npeonpuamus. OcHoBHBIE
MIPOU3BOICTBEHHBIC (DOHIBI XUMUYECKHUX MPEANPHUATHI: MOHITHE, KITacCu(DUKAIHS U CTPYKTYpa.
[TonsiTue W CTPyKTypa OCHOBHBIX cpeacTB. OlLeHKa OCHOBHBIX CpPEeACTB. MeTONbl OLEHKU
OCHOBHBIX (PoH70B. [loka3aTenu UCrnoIb30BaHNs OCHOBHBIX MPOU3BOJACTBEHHBIX (hoHIOB. V3HOC
U aMmMopTHU3auusi OCHOBHBIX (OHIOB. OrneHka 3(PGEKTUBHOCTH HCIIOJIB30BAaHUS OCHOBHBIX
MPOU3BOJICTBEHHBIX (DOHIOB. BoCIpou3BOICTBO OCHOBHBIX cpeAcTB. OOOpPOTHBIE CpenCcTBa
NPEINpUITHS: TTOHITHE, COCTaB U CTPYKTypa. Mcrounuku GpopmupoBaHusi 00OPOTHBIX CPEACTB.
O6opaunBaeMoCTh 00OPOTHBIX CpeaCTB. MaTepralibHbIe 3armackl Ha npeanpusatud. OnpeaeneHue
NOTPEOHOCTH B 0OOPOTHBIX CPEJICTBAX.

2.4 Tpyooewvie pecypcovt npeonpusamusn. llepcoHan npeanpusitus U €ro CTPYKTypa.
OcHOBBI OpraHuzanuy Tpyaa Ha npeanpusaTui. JHPeKTUBHOCTh MCTOIb30BaHUS MEepcoHaIa U
pabouero BpemeHu. [Ipom3BomuTenLHOCTh Tpyda W omiata Tpyaa. OpraHuzarust 3apaboTHOM
wiatel Ha npeanpustud. CoCcTaB U CTPYKTYypa MPOMBIIUICHHO-TIPOU3BOJICTBEHHOTO TIEPCOHAA.
[Tpou3BOIUTENBHOCT TPYyIa: MOHATHE, MOKA3aTe U METObl U3MepeHus. HauBuayansHas u
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oOlIecTBeHHass  MPOU3BOJIUTENBHOCTh  Tpyna. PesepBl U (QakTophl  MOBBILLIECHUS
MPOU3BOAUTENILHOCTU TpyJa. DOPMBI, CUCTEMBI U pa3Mep OIUIATHI TPyAa Ha MPEIIPUITHH.

Pasnen 3. TexHNKO-DKOHOMHYECKHIT aHAJIN3 HHKEHEPHBIX PellIeHn i

3.1 /Ioxo0bl u pacxoovt Ha npou3e00CmMeEo0, U Peaiu3ayuio nPooOyKyuu nPeonpusmus.
W3nepxkn TPOU3BOACTBA TPOAYKIHMH (CE0ECTOMMOCTB), MPHOBLIL, PEHTA0EIBHOCTh U
neHooOpazoBanue. lloHsTHe 3aTpaThl Ha MPOU3BOACTBO U pEAIM3ALUI0  MPOTYKIIUU
(cebectoumocTs). Busel u 3HaueHue kinaccudukauu 3arpat. CTpyKTypa 3aTpaT Ha IPOU3BOICTBO
U peanuzanuio npoaykuud. OcoOEHHOCTH pacyera 3aTpaT Ha MPOU3BOACTBO U pealu3aliio
MPOJYKLIHUH B KOMIUIEKCHBIX MPOU3BOJACTBAX. OCHOBHBIE TyTH CHUKEHUS 3aTPaT HA POU3BOJICTBO
npoaykuun. Jloxonsl npennpustus. [loHsTHE TPHOBUIM W J0XO0MAa MPEANPHUSTHS, METOIBI HX
pacuera. PeHrabenbHOCTh, €€ BUABI M MeTOAbl pacuera. [lyTH mMOBbINIEHHS OPUOBLTH U
peHTa0eIbHOCTH Ha MPEANPUSTHSIX.

3.2 Ilenoobpazoeanue u uenoean nonumuka. lleHa Ha NPONYKLMIO U NPUHIUIIBI
neHooOpaszoBanus. Bunsl nien. CTpyKkTypa LieHbl, cucTemMa LieH. B3auMOoCBsI3u 1IeH U U3/IepIKeK.
IlenoBas monuTuka. Pa3paboTka 11eHOBOM CTpaTeruy.

3.3 Dunancoso-kpeoummsie OMHOWeHUA npeonpuamuil u cucmema
Hanozo00n0xcenun. llonstue, coctaB U CTpyKTypa ¢uHAHCOB mnpeanpusitus. CyIHOCTb,
¢bynkunu u 3aaun GuHaHcoB npennpustus. CoOOCTBEHHBIE U 3aeMHbIE (PMHAHCOBBIE PECYPCHI.
Bananc noxonoB u pacxonos. Hanorosas monurtuka. [IpuHiumnel Hanmoroobnoxenus. Hamoru u
IUIaTEXH, YCTAHOBJIEHHBIE 3aKOHOJATEIBCTBOM: BHUJBI, CTaBKH, OOBEKTHI HAJIOT00OJIOKEHUS U
CPOKH YIIaThl HAJora B OIOJIKET.

4. O6beM yueOHON JUCITUTUTHHBI

Bunx yuebHo# paboTh 3E Axan. 4. Actp. u.
OO6m1ast TpyA0€MKOCTh TUCIUILIMHBI 4 144 108
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 0,9 32 24
Jlexknuu 0,45 16 12
[Tpaktrueckue 3austus (113) 0,45 16 12
CamocrosiTesibHasi paboTa 2,1 76 57
KoHTakTHas camocTosiTeNbHas paboTa 71 - -
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICJIOB TUCIIUIIIINHBI ’ 76 57
IK3aMeH 1 36 27
KonTtakTHas paboTa — MpOMEeKYTOYHAs aTTECTaIHS 1 0,4 0,3
IToaroroBka K 35K3aMeHY. 35,6 26,7
Bua konTpoJs: JK3aMeH

AHHOTanuA padoyei NpPOrpaMMbl TUCUUIJIMHBI
«be3onacHocTh xu3HeaessTeabHocTH» (B1.0.07)
1. Heap aucuuniannbl — GopMHpoBaHUE NMPO(HECCHOHANBHON KYJIbTYyphl O€30MaCHOCTH,
MOJl KOTOPOW TIOHMMAEeTCs TOTOBHOCTb U CIOCOOHOCTH JIMYHOCTH HCIOJIB30BaTh B
po(heCCUOHANBHON AESITETbHOCTH NMPUOOPETEHHYIO COBOKYITHOCTh 3HAHUI, YMEHUN M HABBIKOB
Ui obecnieueHust 0e30macHOCTH B cdepe MpohecCHOHATBHONW JEsTENbHOCTH, XapakTepa
MBIIUIEHHS ¥ IEHHOCTHBIX OPUEHTAIUi1, IPU KOTOPBIX BOMPOCHI 6€30MaCHOCTH PacCMaTPUBAIOTCS
B KQUeCTBE MPUOPHUTETA.
2. B pe3yabrare wu3yYeHUs JUCHMILIMHBI O0yyamluiicsi MO NporpamMmme
CIeNNAINTETA JOJIKEeH:
Obnadams cleAyOMUMI KOMIIETCHIUSAMU ¥ HHAMKATOPAMH UX TOCTHKECHUS:
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.
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3nams:

- OCHOBHBIE TEXHOC(EpPHBIEC OMACHOCTH, X CBOMCTBA M XapaKTEePUCTHKH;

- XapakTep BO3JIEHCTBUS BPEAHBIX U OMACHBIX (DaKTOPOB Ha YeJI0BEKa U IPUPOTHYIO CPEy,
METO/bI 3aIUTHl OT HUX MPUMEHUTENBHO K chepe cBoel mpodeccrnoHaIbHOM eI TeNbHOCTH

Ymems:

- UACHTUPUIIMPOBATH OCHOBHBIE OIMIACHOCTH CPE/Ibl OOUTAHMSI YEIOBEKa;

- OIICHMBATh PUCK HX peaju3alMy, BbIOMPATh METOIbl 3alIUTHl OT OMACHOCTEH
MPUMEHUTEIBHO K cdepe cBoel mpodhecCHOHATBHON JeATEILHOCTH W CIIOCOOBI o0ecredeHust
KOM(OPTHBIX YCIOBUH KU3HEACATEIBHOCTH

Braoemu:

- 3aKOHOJATENIbHBIMM ¥ TIPAaBOBBIMH aKTaMU B 00JlacTH 0€30MacHOCTH M OXpaHbI
OKpY’Kalolie cpenpl, TpeOOBaHMSIMHU K OE€30MaCHOCTH TEXHUYECKHUX DErJIaMEHTOB B cdepe
pohecCUOHANLHON NeSTENIbHOCTH;

- croco0amMu ¥ TEXHOJIOTUSMU 3aIIHUThHI B UpE3BbIUaMHbBIX CUTYaLIUAX;

- MOHATUHHO-TEPMHHOJIOTUYECKUM aNapaToM B 00JacT 6€30MacHOCTH;

- HaBBIKaMHU pallMOHAIM3AINU TPO(HECCHOHATBHOM NIESTENBHOCTH € LEebl0 o0ecrieueHus

0€301acHOCTH U 3alllUTHl OKPYKAIOIIEH CpeIbl.

3. Kpatkoe conep:xxaHue IMCUMILIAHBI:

1. Beenenue B OeszomacHOCTh. OCHOBHBIE MOHATHS W OmNpeiesieHus. be3omacHOCTh U
YCTOWUYUBOE Pa3BUTHE.

2. Yenosek u TexHochepa. CTpykTypa TexHOCHEPHI U €€ OCHOBHBIX KOMITOHEHTOB.

CoBpemeHHOE coCcTOsIHHE TeXHOC(hEephl 1 TexHOCc(hepHOit 0e30macHOCTH.

3. Unentuduxanus u Bo3[eiicTBHE HAa YelIOBEKAa BPEIHBIX U OMACHBIX (PAKTOPOB cpeibl
oOHUTaHMS.

Knaccudukanuss HeraTuBHBIX (DAKTOPOB Cpenbl OOMTaHUS dYeEIOBEKA. XHUMHUYECKHE
HeraTuBHbIE (DakTOphl (BpenHBIC BemlecTBa). MeXaHWYECKHE M aKyCTHYECKHe KojeOaHus,
BUOpalMs W IIyM. OJIEKTPOMAarHUTHBIE WU3Ty4dyeHUs M mois. VoHW3upyroume H3IydYeHHe.
Onexrpuueckuid Tok. OmacHble MexaHnueckue GaxTopsl. [Iporiecchl TOPEHUs U MOKAPOB3PHIBO-
OIIacHbIe CBOMCTBA BEIIECTB U MaTepuasoB. CTaTHYECKOE IIEKTPUUYECTBO.

4. 3ammTa 4enoBeKa U cpedbl OOMTAHUS OT BPEIHBIX U OMACHBIX (HaKTOPOB MPUPOTHOTO,
AQHTPOMNOTE€HHOI'O U TEXHOT€HHOTO MPOUCXOKICHUSI.

OCHOBHBIE TIPUHITUTIBI 3AMIUTHL. 3alIUTa OT XUMUYECKUX U OMOIOTHYECKUX HETaTUBHBIX
dakTopoB. 3amuTa OT JHEPreTHYECKUX BO3ACHCTBUNA M (usmyeckux moser. ObecrieueHne
0e30MacHOCTH CUCTEM, paboTalomMX TOJ JaBlieHueM. be30macHOCTh IKCIUTyaTanuu
TpyOOIIPOBOJIOB B XMMHMYECKOM MpOMBIIIIEHHOCTH. be3omacHas skcrutyaTanusi KOMIIPECCOPOB.
AHanu3 1 OIEHUBAHUE TEXHOTEHHBIX U MPUPOTHBIX PUCKOB.

5. Ob6ecnieueHre KOM(POPTHBIX YCIOBUM IS KU3HHU U JIEATEILHOCTH yesoBeka. [loHsaTue
KOM(OPTHBIX MJIU ONTHMATBHBIX YCIOBUH. MuKpokiuMar nomemieHnid. OcBenieHre U CBETOBas
cpella B IOMEUICHUH.

6. [Icuxodusnonornueckue 1 IProHOMUIECKIE OCHOBBI O€30MTaCHOCTH.

[Tcuxudeckue mporecchl, CBOMCTBA U COCTOSIHHSI, BIUSIONINE Ha 0e30MmacHOCTh. Buabl u
YCIIOBUS TPYAOBOH EATEIHLHOCTH. DPrOHOMUYECKUE OCHOBBI O€30TTACHOCTH.

7. Upe3BbIUailHble CUTyallMd U METO/IbI 3AIUTHI B YCIOBUSAX UX peaIM3alINH.

O6mue ceenenus o YC. Toxap u B3pbIB. ABapUu Ha XUMUYECKH OTIACHBIX O0BEKTaX.

Pamunanmonneie  aBapuu. IlpubGopsl  pagualimoOHHOW, XWUMHUYECKOHW pa3BEIKH U
JI0O3UMETPUYECKOTO KOHTPOJIsl. Upe3BblyaiiHble CUTyallud BOGHHOTO BPEMEHH. 3alliTa HaceleHUs
B YpPE3BbIYAHHBIX CUTYyalUAX. YCTOWYMBOCTh (PYHKIMOHUPOBAHUS OOBEKTOB SKOHOMHKHU B
Ype3BBIYANHBIX CHTYAIUSX.

8. YmpasieHue 6€30MacHOCTHIO )KU3HEIEATSTLHOCTH.

3akoHOAATENbHBIE W HOpPMATHBHBIC IMPABOBBIC OCHOBBI YIPABIICHUS O€30MaCHOCTHIO
KU3HEJESITEIbHOCTH. DKOHOMHYECKHE OCHOBBI yIpaBiieHUs Oe3omnacHocThio. CTpaxoBaHHe
puckoB. ['ocynapcTBeHHOE ynpaBiieHHEe 0€30MaCHOCTHIO.
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4. O6beM y4eOHON JUCITUTUTHHBI

Bun yuebnoit paboTbl 3E Akan. 4. | Acrtp. 4.

OO6u1ast TPYA0EMKOCTh AUCIUIIUHBI 3 108 81
KontakTHasi paboTa — ayAuTOPHbIE 3aHATHS: 1,3 48 36
Jlexknuu 0,89 32 24
JlabGopaTopus 0,44 16 12
CamocrosiTesibHas padoTa 1,67 60 45
KoHTakTHas camocTosiTeNbHas paboTa 0.4 0,3
[ToaroToBka K 1a00paTOpHBIM paboTaM 1,67 20 15
CaMocCTOsITEIbHOE N3YUYEHHE PA3AEIOB IUCIUIIIMHbI 39,6 29,7
Bua koHTpoJIs: 3adeT ¢ OLEHKOI

AHHOTanuA padoyeil NpOrpaMMbl TUCUUIIMHBI
«Marematuka» (b1.0.08)
1. Heap mucuMnjiMHbl - (GOPMUPOBAHHE Y CTYJIEHTOB CHCTEMbl OCHOBHBIX IOHSITHIA,

HCIIOJIB3YCMbIX JIs1I MOCTPOCHUSA BaXHEHUIINX MaTeMaTHYECKUX MO,Z[GJIeﬁ U MaTCMaTHYCCKHUX
MCTOHOB JJId OMMUCAHUSA PA3JIMIHBIX XUMHUKO-TCXHOJOTUYCCKUX MTPOLCCCOB.

2. B pe3yabraTe u3yuyeHHus JUCHUILUIMHBI 00yYAaIOIIMACS 10JI7KEH:
Obnaoams crenyomUMUA KOMIETSHIIMSMHI U HHIAUKATOPaAMU UX JOCTH)KCHHUS:
OIIK-1.1; OIIK-1.2; OIIK-1.10; OIK-1.19
3namu:

— OCHOBBI au(depeHnaIbHOr0 W HWHTErPAJbHOTO HCUYUCIeHUs, TudepeHInaTbHBIX
ypaBHEHUH

— MaTeMaTU4yecKue TEOpUU U METObl, JIeKallie B OCHOBE NOCTPOCHHUS MaTeMaTUYECKUX
MOJICIIEH;

—  OCHOBBI IPUMEHEHHS MaTEMaTUUYECKIX MOJIeIeil 1 METO/I0B.
Ymems:

—  BBIOMpaTh MaTeMaTHYECKHE METO/IbI, IPUTOAHbIE IJISl peUICHUs] KOHKPETHOM 3a/1a4u;

—  HCMOJb30BaTh MAaTeMaTUYECKUE TMOHATHUS, METOJbl U MOJENH ISl OMUCAHUS Pa3IUYHbBIX
MPOILIECCOB;

BBISIBJISITH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, JIeXKalllie B OCHOBE KOHKPETHBIX MPOLIECCOB;

—  HCMOJB30BaTh OCHOBHBIE METOJIbI CTATUCTHUYECKON 00paOOTKHIIaHHBIX;

—  TPUMEHSATh MaTeMaTUYECKUE 3HAHUS Ha MEKIUCIUILIMHAPHOMYPOBHE.
Braoems:

— ocHOBaMH (yHIaMEHTAJIbHBIX MAaTeMaTUYeCKUX TEOpUM M HaBBIKAMU HCIIOJIb30BAHUS
MaTeMaTHYeCKOTo anmnapara;

—  METOJaMHM CTaTUCTUYECKOH 00paboTku nHpOpMALUH.

3. Kparkoe comepkanue Q11 CHUNIHHBI
1 CEMECTP

BBenenue

[Ipenmer m Metonbl MaremaTuku. OmnuMcaHWe OCHOBHBIX pasznesioB Kypca. [IpaBuna u
TpeOOBaHUs NPU U3YUESHUH Kypca.

Pa3nea 1. DieMeHTHI ajredpbl

UucnoBele MHOXKECTBA, KOMIUIEKCHBIE yucaa. Onpenenurenu II u Il mopsiakoB. BekTopsi:
OCHOBHBIE TIOHSATHS, CKaJSIPHOE, BEKTOPHOE M CMEIIAHHOE IPOU3BEACHHS BEKTOPOB.
AHanuTHuyecKkas reoMeTpus: psiMasi Ha INIOCKOCTH, KpuBble 11 mopska. Matpunsl: nelicTBus Hal
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MaTpUllaMH, TPUBEJEHHE K CTyNeH4YaToMy BHAy U Buay laycca. Panr matpuubl. OGpatHas
marpuna. Teopema Kponekepa-Kanmennu. Pemienune cuctem nMHEHHBIX —anreOpanyecKux
ypaBHeHH. CoOOCTBEHHBIE YHciia U BeKTOpbl. KBaapaTuuHbie pOpMBI.

Paznen 2. ®yukuus oanoii nepemennoii. Ilpenen pynxkuuu. HenpepbIBHOCTh (PyHKIMH

Oynaknua. Crnocobsl 3amanus QyHkiuu. [Ipenen ¢yHkmuu B Touke. OMHOCTOpOHHHWE
npeznensl. [Ipenenst Ha 6eckoHeuyHOCTH. beckoHeuHO Manbie 1 GeCKOHEUHO OoJblue (QyHKIUH,
MX CBOWCTBA U B3auMHas cBA3b. CBoMCTBa IIpeienoB. [IepBrlil 1 BTOpO 3aMedaTeIbHbIE TPEAECIIBL.
HenpepsIBHOCTh (yHKIIMHM B TOYKE U Ha MpoMexyTke. CBONCTBAa (YHKIMMA, HEMPEPHIBHBIX Ha
otpeskax. Touku pa3peiBa QYHKIIMH U UX KJIACCHU(DHUKAITHS.

Pa3nea 3. ludgdepenunanbHoe ucuuciaeHne GyHKIUMH 0IHOM NepeMeHHOoM

[MpousBomHass QyHKIUM, €€ TEeOMETPpUYECKUH u MexaHwueckuid cmbich. [IpaBumia
muddepennmpoBanus. Tabnuiia OCHOBHBIX MPOW3BOAHBIX. Juddepennuan dyHKIMM, ero
OpPUMEHEHHsS K MNpUOIKEHHBIM — BbIYHMCIEHUSM. VHBapuaHTHOCTh  (OpPMBI  TEPBOTO
mudpdepennmana. [IpousBomnas cioxaodt ¢yHknmn. Juddepenuupyemocts (QyHKIUU:
OTIpeieNIeHUE, TEOPEMBI O CBSA3H TP (HEepPEHIUPYEMOCTH C HETIPEPBIBHOCTHIO U C CYIIECTBOBAaHHEM
npou3BoAHON. OCHOBHBIE TeopeMbl nuddepeHmanpHoro ncuucienus: Pomms, Jlarpanxka, Komm.
[IpaBuno Jlonurans (packpeiTHe HeomnpeaeneHHocTe). [Ipou3BoaHbIE BBICIIUX TOPSIKOB.
JlokanbHbI 3KcTpeMyM ¢yHKUMH. HeoOxoaumble M JOCTATOYHBIE YCIOBHUS 3KCTpeMyMa.
[IpaBuno uccnenoBanusi GyHKIIMH HA MOHOTOHHOCTH M dKCTpeMyM. [Ipu3HAaKU BBIMYKIOCTH U
BOrHyTOCTH (yHKIMu. Toukm mepernba. HeoOxommMoe M mOCTATOYHOE YCIIOBHS Teperuoa.
AcuMnTOTHI (PYHKITUH, UX BUJIBI U CTIOCOOBI HaxoxAeHUs. OO0Ias cxeMa uccienoBanus (yHKIIHH,
MOCTPOCHUE UX TPAPHUKOB.

Pa3nes 4. UaTerpanbHoe ucuuciaeHne pyHKIMU OJHOM NepeMeHHO

[TepBooOpasnas ¢pynkuus. HeorpeaeneHHplii HHTETpal U €ro0 CBOMCTBA. Tabiniia OCHOBHBIX
MHTErpajoB. MeTo1bl MHTErPUPOBAHUSA: HEMOCPEACTBEHHOE MHTEIPUPOBAHUE, HUHTEIPUPOBAHUE
IIOJICTAHOBKOW, HMHTETPUPOBAaHHE IO dYacTsAM. VIHTerpupoBaHHE palMOHAIBHBIX ApOOEii.
WuTerpupoBaHue  HEKOTOPHIX  UPPAlMOHAIBHBIX U TPUTOHOMETPUYECKHX  (YHKIHIL.
OnpeneneHHblid UHTErpajl, €ro reoMeTpuieckuii cMbici. CBOKMCTBA OMPEIEIECHHOIO MHTErpaa.
®opmyna Herorona-JleiiOnuna. Teopema o cpeaHeM 3Ha4YeHHWH. 3aMeHa TIEPEMEHHOW U
MHTETPUPOBAHUE II0 4YACTSIM B ONPEICIIEHHOM uHTerpane. llpuioxeHus omnpeneneHHOro
MHTErpaia K BBIUUCICHHUIO TuIOImaAel miockux ¢uryp. [loHsatue HecOOCTBEHHBIX MHTEIPAJIOB:
ONpeieNeHuUs, CBOMCTBA, METO/Ibl BEIYMCIICHHUS.

2 CEMECTP

Paznea 5. AuddepenunanbHoe ncuucieHne GyHKIMN HECKOJIbKUX MePeMEeHHbIX. JJIEeMEHThI
TeOpHH MOJIs

OyHKIMK OBYX M Oojiee IMEpeMEHHBIX: ONpejAeseHHe, O00JacTh ONpeAeseHUs, O00JIacTbh
U3MEHEHHUs, TeOMETpHUYEeCKasi HMHTeprperauusi, JuHuM ypoBHs. [Ipenen ¢yHKium B Touke.
YactHple Mpou3BOJHBIE (Ha mpuMepe (YHKIMH ABYX MepeMeHHbIX). Juddepenmupyemocts
(YHKIIMU HECKOJIbKHX IepeMeHHbIX. JloctaTouHble ycioBus muddepenimpyemoctu. [lomHas
npousBoaHas. [IpousBomnas crmoxkHou (yHkruu. [lomuerii nuddepennuan. MHBapruaHTHOCTH
nojgHoro  guddepeHnuana.  AHATUTHYECKMH  Npu3HaK  modHoro  auddepennuana.
HuddepenunupoBanue (GpyHKIUM OAHOM M ABYX IEPEMEHHBIX, 3aJaHHOM HesBHO. YacTHbIe
MPOM3BOTHBIE U MOJTHBIC TU(PEepEHITHAIBI BRICIIUX TOPSIIKOB. TeopeMa 0 paBeHCTBE CMEIIaHHBIX
NPOU3BOAHBIX (M1 (PYHKIIMK NBYX TEpeMeHHBIX). JIoKanmbHBIE SKCTPeMYMbl (DYHKIIMH ABYX
NePEMEHHBIX: HEOOXOMMOE U JOCTATOYHOE YCIOBHUS SKCTPEMyMa. Y CIOBHBIN SKCTPEMYM (METO.T
MHOoxuTenen Jlarpanxa). Hanbonplee n HauMeHblee 3HaueHUE (PYHKITUHM B 3aMKHYTOM 00JIaCTH.
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OcHoBHBIE TOHATHS Teopun Toysl. CkangpHoe mosie. IIoBEepXHOCTH YW JMHUMU YPOBHS.
[IpousBoaHas 1o HapaBICHUIO. ['paMeHT CKAJLIPHOTO IOJISA U €ro CBOMCTBA. BeKTOpHOE MOIIE.
Juseprenus noss. Porop nomns. CBsA3b MEXIy IPaJUEHTOM U IPOM3BOAHOMN 10 HAIIPABJICHUIO.

Pazgen 6. KpaTHble MHTErpaJjbl

JIBOMHOW WHTErpas: OINpenesieHHe, T€OMETPUYECKU CMBICH, CBOMCTBAa. Bpruucienue
JBOMHOTO MHTErpaja B JIEKapTOBOM W IOJLIPHOM cucremax koopauHar Murerpan Ilyaccona.
TpolHON MHTErpall: OIpeAeIIeHUe, T€OMETPUUECKUN CMBICI, CBOMCTBA. BbIuncieHre TpOWHOTO
uHTterpana. [IpunoxxeHnus TBOMHOTO U TPOMHOTO MHTETPAJIOB.

Pasnen 7. KpuBosinHeiiHbIe M OBEPXHOCTHBIE HHTErPAJIbI

KpuBonuHelHbII HHTETpaj 0 KOOPAMHATAM: ONPE/ICICHIE, CBOMCTBA, BRIUMCIICHUE. PaboTa
B cwioBoM mnoJie. @opmyna ['puna. KpuBonuHelHbIE HHTErpasibl, HE 3aBUCSIIME OT MYTH
uHTerpupoBanus. [loTeHunanbHas QyHKIMA, MOTEHIMAIbHOE 1oJie. IloHsATHEe MOBEPXHOCTHOTO
unterpana. [lotok BekTtopa uepe3 moBepxHocTb. Teopema ['aycca-Octporpanckoro. ®@opmyna
Crokca.

3 CEMECTP

Paznen 8. Inddepennuaibubie ypaBHeHHS NEPBOro MOpsiaKa

Juddepenunanbible ypaBHEHUS: TMOPANIOK, pEUIeHHe, TeopeMa CYIIECTBOBAHUS H
€AMHCTBEHHOCTH peweHus. 3agada Komm. YpaBHEHMs C pa3fessOIMMUCA IEPEMEHHBIMU.
OnHoponuble muddepeHnranbable ypaBHeHus. JluneitHsle auddepeHnnanbuble  ypaBHEHUS
NEPBOro MOpsIKa. Y paBHEHUS B MOJHBIX Auddepennnanax. IHTerpupyrommii MHOKUTENb.

Paznen 9. luddepennuaibubie ypaBHeHUs BTOPOTro M N-I'0 MOPSAKa

Juddepennnanbapie ypaBHEHUS] BTOPOTO TMOPSIKA, JOMYCKAIOUINE MOHMKEHHE MOPSJIKA.
Jluneitnsle nuddepeHnnanbable ypaBHEHUsT BToporo nopsiaka. CBoiictBa pemeHuid. JInneitHas
He3aBUCUMOCTh (pyHKIui. Onpenenutens Bponckoro. CTpykTypa 00IIero penieHus: JHHEHHOTO
muddepeHManbHble  ypaBHEHUsT BToporo mnopsaka. (dyHaameHTandbHas cuUCTEMa pEHICHHI.
Jluneiinple omgHOpoAHBIE AU depeHnnanbHble ypaBHEHUS BTOPOTO TOPSIIKA C MOCTOSHHBIMH
ko3 uumenTamu: mocrpoeHue odmero pemeHus. Meron Dinepa. JIuHeiHble HEOAHOPOIHBIE
mudepeHnraibHbIe YpaBHEHUSI BTOPOTO MOPSIKa C TOCTOSHHBIME K03 dunrerTamu. Oo1ee u
YacTHOE pelleHUs] HEOAHOPOHBIX ypaBHeHUH. JInHelHble quddepeHnnanbable YpaBHEHUs 1-TO
HOpPSIZIKA: CBOMCTBA pEIICHUH, TEOpeMbl O CTPYKType OOIIEro pemieHusi, MEeTO]| BapHaluu
nocTossHHBIX. JluHelHble auddepeHnnanbHple ypaBHEHHS #-TO TOPSAKa € HOCTOSHHBIMU
kod(purmeHTaMu. AJITOPUTM TOCTPOCHUS OOIIEro perIcHUS.

Pazgea 10. Cucrembl nuddepeHIHaNbHBIX YPAaBHEHUM

Cuctembl muddepeHnnanbHbIX YpaBHEHUH MEPBOTO Mopsaka: oOIIMe MOHATHA, Teopema
CYIIECTBOBaHMSA U €IMHCTBEHHOCTH 0011ero pemmeHus. CucteMbl TMHEHHBIX U] QepeHInanbHbIX
YPaBHEHUN MEPBOrO MOPSAKA: MHTETPUPOBAHUE METOJOM HCKIHOYEHUS. CHUCTEMBI JMHEHHBIX
g depeHIMaNbHBIX YpaBHEHUI MEPBOro MOpsIKa: CBOMCTBA PELICHU, TEOPEMBI O CTPYKTYpe
O0IIero pemeHus, METOJA Bapuald TOCTOSHHBIX. CHCTEMBI JIMHEHHBIX OIHOPOAHBIX U
HEOTHOPOIHBIX MU depeHINATBLHBIX YPABHEHUN C MMOCTOSHHBIMEU KO3 PUIIMEeHTaMH. DIIEMEHTBI
TEOPHH YCTOMYUBOCTH. METOIbI YUNCIEHHOTO petieHus AudhepeHnnanbHbIX YpaBHEHUH.

Pazgen 11. YUncaoBbie 1 QyHKIIMOHAJILHbIE PAIBI

UYucnoBble psiJibl: OCHOBHBIE MIOHSTHUS, CBOMCTBA CXOAAIIUXCS PSAAOB, HEOOXOAMMBIN MPU3HAK
cxomuMoctu. l'apmonmyeckuit psng. Paner Jupuxue. IlpusHaku cpaBHEHHMsS psioB €
NOJOXHUTEIbHBIME uieHaMu. [IpusHak [lanambGepa. MHTerpanbHblii M paJuKaldbHbBIM TpU3HAKA
Kommu. 3nakouepenyrommecs: psabl: nmpu3Hak JleiOHuia. 3HaKONIEpEeMEHHBIE PSIbl: TOHSATHUS
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a0COJIFOTHOM M YCJIOBHOM CXOJIMMOCTH, MPU3HAK a0COIOTHON CXOJUMOCTH, CBOMCTBA a0COJIFOTHO
Y YCJIOBHO CXOASAIIUXCSPSAIOB.

OyHKIMOHAIBHBIE PSAbI: OCHOBHBIE IMOHATHSA, O0JIACTH CXOAUMOCTH. CTENeHHbIE PSIbL:
pamuyc, WHTEpBaJ, 00yacTh cxoaumocTH. CBOWCTBAa CTENEHHBIX psAnoB. Psmger Teitmopa u
MaksopeHa: cBOMCTBa, yCIOBUE CXOUMOCTH Psiia K UCXOAHON (DYHKIIMN, OCHOBHBIE Pa3JI0KEHUS.
Paznoxenue GpyHKIuu B psg MakiiopeHa ¢ HOMOIIBIO0 OCHOBHBIX pa3iioxkeHUi. [ 1aBHOE 3HaUeHHE
¢ynkunu. OxBuBasneHTHble ¢GyHKIMU. [Ipumenenue psanoB Teitmopa um Makinopena ans
BBIYMCIICHUS IPEJIETIOB.

4 CEMECTP

Pa3neu 12. Teopusi BeposiTHOCTel. CirydaiiHble BeJJMYUHBI M MX 3AKOHBI pacnpe/e/eHust

[Ipenmer Teopum BeposiTHOCTeH. Cmydaiinbie cOObITHs. [IpOTHBOMONOXKHBIE COOBITHSI.
HeszaBucumble coOblTuss. OrtHocuTenbHas vacrtoTa. Kiaccudyeckoe M TeOMETpHUYECKOe
ONpEZCNICHNE BEPOSITHOCTU. OJIEMEHTapHas TEOpUSl BEPOSATHOCTEH. MeTonbl BBIYMCIICHUS
BeposiTHOCTeW. [IpocTpaHcTBO  3ieMeHTapHBIX — coObiThid. Kiaccuueckoe — ompezeneHue
BEPOSATHOCTU. AnreOpa COOBITHI: TEOPEMBI O BEPOSITHOCTA CYMMBI COOBITHH, IPOTUBOTIOIOKHBIX
COOBITHH, CyMMa BEPOSTHOCTEH HECOBMECTHBIX COOBITHH, OOpa3yIIMX IMOJHYIO TPYIIY.
AKCHOMaTHYECKOE OIpEIEICHUE BEPOATHOCTH. CTaTHCTUYECKOE OIPEACICHUE BEPOATHOCTH.
VYcnoBHas BeposATHOCTh. TeopeMbl O BEPOSATHOCTU MPOM3BEACHUS 3aBUCUMBIX M HE3aBUCHMBIX
coObiTuil. [lomHas BepositHocTh. IloBTOpHBIE McHbITanusa. @opmyna bepuymnu. JlokanbHas u
MHTErpaigbHas Teopembl Myaspa-Jlamnaca. @opmynallyaccona.

[TonsiTHe ciiyyaliHOM BETWYUHBI. JJUCKpETHBIE M HEMPEPHIBHBIEC CyYalHbIE BEJIMYUHBI. 3aKOH
pacmipenienieHust ciydailHoW BenuuuHbl. DyHKIMS pacnpeieneHHs, €€ CBOWCTBa, Trpaduk.
[I1oTHOCTH pacmpeseseHrss HENPEPbIBHON CIIyd4alfHONW BENIMYHMHBI (IUIOTHOCTH BEPOSTHOCTH).
dopmyiia 11 BEpOATHOCTH ONAJaHus HENIPEPHIBHOM CITy4allHOM BEJIMYMHBI B JAHHBIN UHTEpBaI,
BBIPa)KEHHBIN Yepe3 IIIOTHOCTh BEPOSITHOCTH, FEOMETPUUECKUI CMBbICI PopMyIibl. BuHOMUanbsHOE
pacnpenenenue, pacnpeneneHue Ilyaccona, paBHOMEpPHOE paclpeselieHue, HOPMAJIbHOE
pacnpeeneHre, 3KCIOHEHINAIbHOE PACIIPEAEICHHE.

Pa3gen 13. MaTeMaTH4ecKasi CTATHCTHKA

[Tpenmer mMareMaTn4ecKko cTaTUCTUKU. OCHOBHBIE 33a/1a4¥ MAaTE€MaTHYECKOM CTATHCTUKH.
Bri6opounsiii Metos. Cratuctuyeckoe onucanue. Boibopku. I'mctorpamMmma v MoJIMTOH 4acToOT.
Cratuctuueckas (smMnupudeckas) GpyHKIus pacrpeneneHus. BeibopouHble XapakKTepUCTUKU U UX
pacnpenenenus. CocrositenbHble, 3()()EKTUBHbIE CMEIIEHHbIE W HECMEUICHHBIE OLCHKH
napaMeTpoB. CTaTUCTUYECKOE CPENHEE, CTATUCTUYECKAs JUCTIEPCUS U CTATUCTHYECKOE CPEIHEe
KBaJIpaTUYHOE KaK TOUEYHbIE OLIEHKM HEM3BECTHBIX: MAaTEMATUUYECKOTO OKUIAHMS, TUCIIEPCHUH,
CPEIHETO KBAJpPaTUYHOI'O OTKJIOHEHHUA. JloBEpUTEIbHBIE MHTEPBAJIbl U MHTEPBAJIbHBIE OLIEHKH.
JloBepUTeNnbHbIE OLIEHKH HEU3BECTHOW BEPOSITHOCTH IO OONbLIMM BblIOOpKaM. JloBeputenbHast
OLICHKa MAaTe€MaTH4ECKOr0 OKMJaHWs NPU HEU3BECTHOW aucnepcuu. [loBepuTenbHas OLCHKA
CpEIHEro KBaJpaTHYHOrO OTKJIOHEHUs. TodHble BbIOOpOUHBIE pacnpeneneHus: CTprogeHTa (t-
pacnipenenenne), Dumepa-Cuenexopa (F-pacnpenenenne), ITupcona (y>-pacnpeiencHue).
[IpoBepka cTaTUCTUUECKUX TMIOTE3. MareMaTH4eCKHE METOAbl IMPOBEPKU CTATUCTHYECKHUX
TUNOTE3. DIEMEHTBI TEOPUH KOPPEIIALUH.
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4. O6beM y4eOHON TUCITUTIITMHBI

Cemectp
Bun yueoHoii pa6oTnl Bcero 1 2 3 4
3E AKkapu.4. 3E AKkap.u. 3E AKkap.u. 3E AKkapu.4. 3E AKkap.u.
OO01masi TpyA0eMKOCTh U CIIUILJIMHBI 19 684 5 180 4 144 5 180 5 180
KonTtakTHas pa6oTa — ayIMTOPHbIE 3aHITHS: 8,0 288 2,66 96 1,78 64 1,78 64 1,78 64
Jlexiumn 4,0 144 1,33 48 0,89 32 0,89 32 0,89 32
[Tpaktrueckue 3ansatus (113) 4,0 144 1,33 48 0,89 32 0,88 32 0,89 32
CamocrosiTesibHas1 padoTa 8.0 288 2,34 84 1,22 44 2,22 80 2,22 80
KoHTakTHas camocTosTeNbHas paboTa 0,4 0,4 - - -
CaMocCTosITeIbHOE H3yUeHHE Pa3IeiioB 8,0 287.6 2,34 83.6 1,22 44 2,22 30 2,22 30
JICITMTTITUHBI
Buja koHTpOISA — DK3aMeH 3 108 - - 1 36 1 36 1 36
KonTakTHas paboTa — mpoMeKyTOYHAs aTTeCTaIUs 1.2 ) 0.4 0.4 0.4
3 ’ - 1 ’ 1 ’ 1 ’
TToArOTOBKA K PK3aMeHY. 106,8 - 35,6 35,6 35,6
Buja HTOroBOro KOHTpOJIsi: 3ayeT ¢ OEHKOM IK3aMeH IK3aMeH IK3aMeH
CemecTp
Buj yuedHoii padoThl Bcero 1 2 3 4
3E AcTp. 4. 3E AcTp. 4. 3E AcTp.u. 3E AcTp.u. 3E AcTp. 4.
OO61masi TpyA0eMKOCTh U CIIUIJIMHBI 19 513 5 135 4 108 5 135 5 135
KonTakTHas padoTa — ayIuTOpPHbIE 3aHATHS: 8,0 216 2,66 72 1,78 48 1,78 48 1,78 48
Jlexupm 4,0 108 1,33 36 0,89 24 0,89 24 0,89 24
[Tpaktnueckue 3ansatus (I13) 4.0 108 1,33 36 0,89 24 0,88 24 0,89 24
CamocTosiTeJbHAsA padoTa 8,0 216 2,34 63 1,22 33 2,22 60 2,22 60
KonTakTHast caMmocTosiTenbHas paboTa 0,3 0.3 - - -
CamocTosTeIbHOE U3yUeHUE Pa3/IeioB 8,0 215,7 2,34 62.7 1,22 33 2,22 60 2,22 60
JUCITUTLINHBI
Buja koHTpOJIsSI — DK3aMeH 3 81 - - 1 27 1 27 1 27
Konrakraas pa60Ta — [IPOMEKYTOUHAA aTTeCTallnsd 3 0’9 _ . 0,3 | 0’3 1 0’3
[ToaroToBKa K DK3aMeHY. 80,1 - 26,7 26,7 26,7
Bua MTOroBOro KOHTpPOJIsi: 3aueT ¢ OEeHKOH IK3amMeH IK3amMeH IK3aMeH
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AHHOTanus padoyeill NporpaMMbl JUCIUTILIAHBI
«®uszuka» (b1.0.09)
1. Heap QTMCHUILUIMHBI — TIPUOOPETEHHE OOYYAIOIIMMUCS 3HAHUN MO OCHOBHBIM pa3jesiaM

(U3MKYU U YMEHUIO IPUMEHSATh UX B IPYTUX €CTECTBEHHOHAYYHbIX JUCIUITIIMHAX.

2. B pe3yJbTare n3y4eHus1 AUCHUILIMHBI 00y4Ya0MIACH JOJI/KEH:

Obaaoamsb cnenyonMA KOMIETSHIUSIMU ¥ UHIUKATOPAMH UX JTOCTUIKCHHUS:

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

3namy:

- u3nYecKre OCHOBBI MEXaHHUKH, PU3NUKH KOJICOAHUH M BOJH, SJIEKTPUIECTBA U MarHETU3Ma,
ANEKTPOJMHAMHKH, CTATHCTUYECKOW (U3MKH W TEPMOJUHAMHKH, KBAHTOBOW (DHU3HMKH, CMBICI
(dyHIaMEHTAIBHBIX (PU3MUECKUX 3aKOHOB, IPUHIIUIIOB U IOCTYIATOB; UX (POPMYIUPOBKU U TPAHULIBI
MIPUMEHUMOCTH; CBSA3b HIMPOKOrO Kpyra pU3NYECKHUX SBJIECHUMN C QyHIaMEHTAIbHBIMU NIPUHIIUIIAMU
U 3aKOHaMM (U3HMKHM; OCHOBHBIE METObl PEHICHMs 3aJad IO ONUCAHUI0 (PU3UYECKHUX SIBICHUMH;
METO 16l 00pabOTKH PE3yNbTATOB (PU3UIECKOTO IKCIIEPUMEHTA.

Ymems:

- IPUMEHATh TEOPETHUECKHUE 3HAHMS M HKCIIEPUMEHTAJIbHBIE METObl UCCIEOBaHMS pHU
penieHnu nmpo(ecCHOoHaIBHBIX 33/1a4; POBOAUTE PACUETHI, OCYIIECTBIIATH aHAJIU3 U Ha OCHOBE ATOT'O
JieniaTh 00OOCHOBAHHbBIE BBIBOJbI; AHAJIM3UPOBATH PE3YyJbTaThl HAOIIOACHUNH M SKCIEPUMEHTOB C
MPUMEHEHUEM OCHOBHBIX 3aKOHOB M TPHHIMIIOB (U3UKU; OMPEACTATh XapakTep (PU3NYECKHX
MPOIECCOB MO KOMIUIEKCY KCIEPUMEHTAILHOW MH(POPMAIMK MPH MOMOIIM IpaduKoB, Tabnui u
YpaBHEHUH; MPENCTaBIATh 00pPa0OTaHHYIO IKCIEPUMEHTAIBHYIO U TEOPETUUECKYI0 HHPOPMAIIHIO B
YCTHOM W NMUCHBMEHHOH (popme, B TOM YHUCIE C KCIIOJIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOTHUH .

Braoems:

- HaBBIKAMH PabOTHI C MUPOKUM KPYroM (PU3NYecKux mpruoOOpoB  000py10BaHUS; HABBIKAMU
00OCHOBaHMSI CBOMX CYXKJCHHI U BRIOOpA METO/1a UCCIICIOBAHUSI.

3. KpaTkoe copep:kaHue JMCHUILINHBI.

Pa3zoen 1. Ocrosvt mexanuxu.

Kunematuka Toukn. Mexanndeckoe nsumxenue. Tpaekropus. [1yTs nepemenienne. CKOpocTh
u yckopeHue. OTHOCUTENBHOCTh ABWXKEHHUS. THUNBI JBM)KEHHMS B KUHEMaTHke. PaBHOMepHOe U
paBHOTNepeMeHHoe JBwxkeHue. ['padudeckoe npencrasienue ABmxeHue. CBOOOJHOE MaJeHUE Tell.
PaBHOMepHOE aBWXeHHE TI0 OKpyxkHOCTH. OcCHOBBI JuHaMukd. llepBwiii 3akoH HproToHa.
WNuepumanbubie cucteMbl otcuera. [IpuHiun otHocutensHocTu [amumnes. Macca. Cuna. Brtopoit
3akoH HbroToHa. Y cioBust paBHOBECHS Tel. 3aKOHBI COXpaHeHus1 B MexaHuke. mnyibce Tena. 3akoH
COXpaHEHUs] UMITyibca. Mexanudeckas pabora. MomrHocTs. MexaHndeckasl SHeprusi Tejia. 3aKoH
COXpaHEHUs YHEPTUH B MeXaHuKe. MexaHn4deckue KojaeOaHus v BOJHBL. ["apMOHHUECKHe KOJIeOaHusl.
Marematuyeckuii MadatHUK. [IpyxuHHbI MasTHUK. [IpeBpallieHne sHEpPruu Mpu rapMOHUYECKUX
kosebaHusIx. PacipocTpaHeHne MEXaHUYECKHX BOJIH B YIIPYTHX Cpeax.

Pa3zoen 2. Ochosvl monexkynapHou husuxu.

OCHOBHBIE MOJIOKEHUS MOJEKYJISIPHO-KHHETUYECKON Teopuu. AToMHas runore3a. Macca u
pasmep ™osekyn. Yucno Aoragpo. UneanbHbiii Ta3. OCHOBHOE ypaBHEHHME MOJIEKYISPHO-
KMHETUYECKON Teopuu. AOCOIIIOTHAs TeMIlepaTypHas IIKaua. Y paBHEHUE COCTOSHUS HJICATHHOTO
raza. M3orepmudeckuii, H30XOpHBIN U U300apHbIi nporecchl. CMech niieaabHbIX ra3oB. [lonsTre o
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¢da3oBbIX mepexonax. B3anMHbIe mpeBpalieHus KUIKOCTeH W ra3oB. McmapeHue u KOHACHCAIUS.
Hacpiiennbiil 1 HeHacbleHHBIN napbl. Kunenue xuakoctu. BiaxkHOCTh BO3ayXa.

Pazoen 3. Ochoebl mepmoounamuxu.

[lepBoe Hauaso TepMoauHAMUKH. BHyTpeHHsis dHeprus. KonmuecTBO  TEIJIOTHI.
Tennoemkocth BemecTBa. Pabora B Tepmoamnamuke. IlepBoe Hauamo tepmoamHamuku. U ero
MPUMEHEHUE K pa3IMyHbIM TporieccaM. AnuabaTHbIi mporiecc. Bropoe Havano TepMOJAMHAMUKY.
Heobpatumocts mporieccoB B mpupoje. [loHsTue o BTOpoM Hauaje TepMoauHaMUKH. [IpuHImm
neictBus TernoBbix apurateneil. KIIJ[ tenosbix npurareneil. neanpHas TeruioBas MallyHa.

Pa3zoen 4. @usuueckue ocrosvl Mexanuxu.

Ilpenmer kuHematuku. Ilepemenienue, ckopocTh, yckopenue. KuHemaTuuyeckue
XapaKTEepUCTUKU BpalllaTeIbHOTO JBMXKEHMA. 3akoHbl HploTOHa. 3aKOH BCEMHUPHOIO TATOTEHUSI.
3aKOH BCEMHUPHOTO TATOTEHHUA. J[BW)KeHHE Teja MepeMeHHOM Macchl. YpaBHEeHUs Memiepckoro.
®opmyna [{roaKoBCKOro.YIpyruii U HEYNpyruil yaapsl mapoB. MOMEHT MHEPLMHU MaTepUaJIbHON
TOYKHU U TBepJoro Tena. Kunemarnka rapMonndeckux kojebanuid. Juddepennuansuoe ypaBHeHE
rapMoHHYecKkux KoneOanuii. [IoHSATHE O 3aTyXarmOIIMX W BBIHYXACHHBIX KojeOaHusx. BomHoBOe
JBUKEHUE. BOJIHBI IPOAOIIBHBIE U MTONIEPEYHBIE.

Pa3zoen 5. Monexynapnas ¢uzuxa u mepmoouHamuxa.

DNeMeHThl TePMOJMHAMHUKU W (u3ndecKol KuHeTHKH. MimeanbHblii ra3. Pacmpenenenue
Bonpimana um ero oOmedusndyeckuii cmbica. PeanpHblid Ta3. YpaBHeHue Ban-nmep-Baanbca.
Tepmoannamudeckuii MeTo1 B pusuke. PaBHoBecHbIe cocTosiHus. Hauana repmoguHamMuku. LUkl
DHTpONHUS W €€ CTAaTUCTUYECKOe ToJIkoBaHMe. SBnenue mnepeHoca. Juddys3ms. 3axkon Duka.
TennmonpoBogHOCTE. 3akoH Dypre. BHyTpenHee Tpenue (Bs3kocThb). 3akoH HproToHa.

Pa3zoen 6. Dnexkmpocmamuxa u nocmosnHwll 1eKMPULeCcKuti mox.

3akon Kynona. Teopema  Octporpaackoro-I'aycca.  Jumons.  JIMdJaeKTpuku B
AJEKTPOCTATUYECKOM I10JIE.

Pa3zoen 7. Dnekmpomacnemusm.

3akon  Awmmepa. 3akoH  buo-Camapa-Jlamtaca. Cuma  Jlopenma.  MarHeTukw.
DJIEKTpOMAarHUTHasl UHAYKUMs. Y paBHeHHe MakcBea.

Pasoen 8. Onmuxa.

Hurepbepenmus BoaH. dudpaxius BoaH. [lomsipuszamnus BoaH. TeroBoe uznydeHue. 3aKoH
Kupxroda. TI'mmore3a Ilmanka. KBaHTOBOE 0OBsSCHEHHE TEIJIOBOrO U3My4deHHs. DPeKT
Komnrona. S nepnas mojens aroma. [loctynarst bopa. ATom Bojopoaa o bopy.

Pazoen 9. Dnemenmol keanmogot guszuxu.

I'unote3za ne bpoinsa. BonroBoe ypaBHenue LllpenuwHrepa sl cTalMOHApHBIX COCTOSHHM.
Omnbiter  lTepHa-I'epnaxa. MHuoroanekTpoHHbld atomM. Dddext 3eemana. [lpunmun I[laymu.
KBanToBble cTaTucTHUecKkue pactpeneneHus boze-Ditnireiina u ®epmu-/lupaka. PoHOHBI. 3aKOHBI
Jebast u DiiHmTelHa. XapaKTepUCTUKH SApa: 3apsijl, Macca, YHEPTUs CBSI3W HYKJIOHOB. SaepHbie
peakuuu. OyHIaMEHTaJIbHbIE B3aUMOACHCTBHS U OCHOBHBIE KJIACCHI JIEMEHTAPHBIX YaCTHUL.
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4. O6beM yueOHOM TUCIUILTUHBI

Beero Cemectp
Bun yue6Hoit paGoThl 1 2 3
3E |Akanm. 4. 3E |Akazm. 4. 3E |Axkan. 4. 3E |Axan. u.

O6ma 0EMKOC

tHas TpynoeMkocts 14 | 504 | 2 | 72 6 | 216 | 6 | 216
JUCITUTUTHHBI
KonTakTHasi paGora —

HragTHas pavor 577 | 208 | 088 | 32 | 267| 96 | 222| 80
ayIMTOPHbIE 3aHATHSI:
Jlekiuu 2.22 80 0.44 16 0,89 32 0,89 32
JlabopaTtopHbie pabOTHI 1.33 48 - - 0,89 32 0,44 16
[paxTuueckue 3ausatus (I113) | 2.22 80 0.44 16 0,89 32 0,89 32
CamocrosiTeibHas padora | 6.23 224 1.12 40 2,33 84 2,78 100
Konrakthas 0.2 0.2 ) )
caMocCTosITeIbHas paboTa
CaMOCTOSTENILHOE U3YUEHUE 6.23 112 2,33 2,78

- 2238 39,8 84 100

pa3nenoB MUCHIUTTUHBI
IK3aMeH 2 72 - - 1 36 1 36
K 0 —

OHTakTHasi  paboTa 0.8 ) 04 04
IIPOMEXYTOYHAS aTTECTALIUA 2 - 1 1
IToaroroBka k 3K3ameHy 71,2 - 35,6 35,6
Buja konTpoas: 3auer JK3aMeH JK3aMeH

Beero Cemectp
Bun yaeOHoit paboThl 2 2 3
3E |Actp.u. | 3E |Actp.u. | 3E |Actp.u. | 3E |AcTp. u.
Omgnt wpypoenaen: 14 | 378 2 54 6 162 6 162
JUCITUTUTHHBI
Konraxrnas pagora - 577 | 156 | 088 | 24 | 267| 72 | 222| 60
ayIMTOPHbIE 3aHIATHSI:
Jlexiuu 2.22 60 0.44 12 0,89 24 0,89 24
JlabopaTtopHbie pabOTHI 1.33 36 - - 0,89 24 0,44 12
[Ipaktuueckue 3anstus (113) | 2.22 60 0.44 12 0,89 24 0,89 24
CamocrosiTeibHas padora | 6.23 168 1.12 30 2,33 63 2,78 75
EaOch? Kg Hae’I ast pabota 0.15 0.15 i i
c MOCTOATCIRAAA paboT 6.23 1,12 2,33 2,78

aMOCTOSITEJIbHOE M3yUeHHe 167.85 29,85 63 75
pa3zienoB NUCIUTITUHBI
JK3amMeH 2 54 - - 1 27 1 27
KonrakTHass ~ pabora  — 0.6 i 03 03
MIPOMEXYTOYHAS aTTECTAlUA 2 - 1 1
IloaroroBka K 3K3aMeHy 53,4 - 26,7 26,7
Bujx koHTpOJIA: 3auer IK3aMeH IK3aMeH
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AHHOTanus padoyeill NporpaMMbl JUCIUTILIAHBI
«O0mas u Heopranuveckasi xumusi» (b1.0.10)

1. Henp OUCHMIUIMHBI —TIpUOOpETEHHWE 3HAHWM W  KOMIIETEHIWH, ¢GOpMUpPOBaAHUE
COBPEMEHHBIX MPEJICTABICHUH B 00JIACTH TEOPETUIECKUX OCHOB XUMHUH U XUMHUHU DJIEMEHTOB.

2. B pe3yJibTate n3y4eHus1 TUCHUNIUHBI 00yYAIOMMIACS T0JI/KEH:

Obnadams cneAyOMUMA KOMIIETEHIIUSAMHA U UHIUKATOPAMH UX JTOCTHKCHUS:

OIIK-1.5; OIIK-1.13; OIIK-1.14; OIIK-1.22.

3uams:

— 3JIEKTPOHHOE CTPOCHHE aTOMOB M MOJICKYT,

— OCHOBBI TEOPHH XUMHUYECKOW CBS3U B COCAUHEHUSIX Pa3HbIX THUIIOB, CTPOCHHE BEIIECTBA B
KOHJICHCUPOBAHHOM COCTOSIHUH;

—OCHOBHBIC 3aKOHOMEPHOCTH TPOTEKAHUS XWMHUYCCKHUX IIPOILECCOB M XapaKTCPUCTUKH
PaBHOBECHOT'O COCTOSTHUS,

— METO/JIbI ONTMCAHUS XUMUYCCKUX PABHOBECHH B PACTBOPAX JICKTPOJIUTOB;

— CTpOEHHUE U CBOMCTBA KOOPJIMHAIIMOHHBIX COEIUHEHUI;

— MOJY4YeHHEe, XUMUYECKHE CBOMCTBA MPOCTHIX M CJIOXKHBIX HEOPTAHMYECKUX BEIECTB.

Ymems:

— BBINIOJIHATh OCHOBHBIE XUMHUYECKHE OINEpAIMH, OINPEACNSATh TEePMOIMHAMUYECKUE
XapaKTePUCTUKN XUMUYECKUX PEAKITUil 1 pABHOBECHBIE KOHIICHTPAIIUN BEIIIECTB;

— HCIIOJIb30BaTh OCHOBHBIE XUMUYECKHE 3aKOHBI, TEPMOIUHAMUYECKHUE CIIPABOYHBIC TaHHbIE
JUTS penieHus mpodeCcCHOHAIBHBIX 3a/1a4;

— IIPOTHO3UPOBATH BIUSHUE PA3IMUHBIX (DAKTOPOB HA pABHOBECHE B XUMUYECKUX PEAKIIHIX.

Bnaoemo:

— TEOPETUYECKUMHU METOJaMH OTMCAHUS CTPOSHHS U CBOMCTB MPOCTHIX M CJIIOKHBIX BEIIECTB
Ha OCHOBE AJICKTPOHHOTO CTPOCHHUS UX aTOMOB U TIOJIO’KECHHUS B IEPUOINISCKON CUCTEME XUMUICCKUX
9JICMEHTOB;

— OCHOBHBIMH HaBbIKaMHU pabOThI B XUMUYECKOH JIAOOpaTOPHH;

— JKCIIEPUMEHTATBHBIMA METOJIaMHU OTNPEJICTICHUS HEKOTOPBIX (PU3HKO-XUMHUYCCKUX CBOMCTB
HEOPraHMYECKUX COETUHEHUM.

3. Kpatkoe coaep:kaHue M CUHILINHBI

Pa3zoen 1. TTpyHIUIIBI XUMUT

1.1. Ctpoenue aToma.
BonHOBBIE CBOICTBA MaTepUAIBHBIX OOBEKTOB. YpaBHeHue je bpoitnsa. CooTHomieHue
HeomnpeneneHHoctel [ eizenoepra. [lonsaTue o kBaHTOBOM MexaHuke U ypaBHeHuH Llpenunrepa.

1.2. Tlepuoanueckuii 3aKOH U NEpUOANYECKAs CUCTEMA.
CoBpemMeHHast (OpMYIUPOBKA MEPUOJUYECKOr0 3akoHa. [lepmomuyeckas cucremMa M €€ CBSI3b CO
CTPOCHHEM aTOMOB. 3aIOTHEHHUE HIEKTPOHHBIX CIIOEB 1 000JI0YEK aTOMOB B IEPUOINIECKON CUCTEME
anemenToB JI.M. MeHaeneena.

1.3. OKuCAUTENbHO-BOCCTAHOBUTEIBHBIE MPOIIECCHI.
Crenenu oxucneHus. BaxHeWlme OKUCIMTENIM W BOCCTAHOBUTENU. Baxueiline cxemsl
IIPEBPALLEHHUS BEILIECTB B OKUCIUTEIIBHO-BOCCTAHOBUTEIIBHBIX PEAKLIUAX.
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1.4. Xumuueckas CBsA3b U CTPOCHUE MOJIEKYIL.

KoBasieHTHast CBsI3b, OCHOBHBIE IMOJIOKEHHMS METO/JA BAJCHTHBIX CBsA3ed. PaccMmoTpenune cxem
MEPEeKpPhIBAaHKUS aTOMHBIX OpOWTajneil mpu oOpa3oBaHMM CBsi3ed B Mojekynax. [ uOpummsanus
BOJIHOBBIX (yHKIMHA. OCHOBHBIE IOJIOKEHHUS METOJa MOJEKYJspHbIXx opoOutaneir (MO JIKAO).
Meton T'winecnn.O0mue cBefeHUST O  KOMIUIEKCHBIX — COEIMHEHMSIX, MX  CTpPOCHHUE.
MexMmouieKysipHas 1 BHYTPUMOJIEKYJIApHAs BOAOPOJAHAs CBS3b. MOHHAs CBsI3b KakK IpeaesbHbII
ciiy4ail KOBaJIeHTHOUM cBsi3u. OOIIMe MpeACTaBICHUS O MEXMOJIEKYISIPHOM B3aMMOJICHCTBUU:
OPUEHTAMOHHOE, UHAYKIIUOHHOE, TUCIIEPCUOHHOE B3aUMOIEUCTBHSI.

1.5. TloHsATHE O XUMHUYECKON TEPMOIMHAMUKE.

Tepmonunamudeckrue GyHKIUN COCTOSHUS (XapakTepucTruueckue GpyHKiuu). BHyTpeHHssI sHeprus
Y DHTAJIBIHNSA, UX GU3NYECKUA CMBICIT. TEepMOXUMUS U TEPMOXUMHUYECKUE YpaBHeHUs. 3akoH ['ecca u
cienctus u3 Hero.llonstue 00 3HTpoONMH, aOCOTIOTHASI SHTPOIIUS U CTpOEHUE BerlecTBa. VizMenenue
SHTPOIMU B PA3IMYHBIX MPOLIECCAX.

1.6. IToHaTHe 0 XUMHUYECKON KUHETHKE. XUMUYECKOE PAaBHOBECHE.

OpHocTaguiHBIE U CIOXKHBIE PEaKUUU. 3aKOH ACHCTBYIOMMX Macc. KOHCTaHTa CKOPOCTH peaKIMH.
MonexkynsspHOCTh W TOPSJOK pPEAKIMU. 3aBUCUMOCTh CKOPOCTH PpEaKIHUU OT TeMIepaTyphl;
SHTAJIBIMS AKTUBALUU. | OMOTE€HHBIN M reTepOreHHbIN KaTalln3.

HctunHOe M Kaxymieecss paBHOBecusa. KoHCTaHTa XMMHUYECKOro paBHOBecHs. CMelieHue
XUMUYECKOro paBHoBecus, npuHuun Jle-lllarense — bpayna.

Oueprus [ m60ca, ee cBA3b ¢ SHTpONHEH 1 YHTANbIUEH. Ou3nueckuii cMpici 3Hepruu ['udoca.
DHTPONUIHBIN U SHTATBIUKAHBIN GakTopbl iporiecca. CBa3b AG®r ¢ KOHCTAHTOM PaBHOBECHSI.

1.7. PactBopbl. PaBHOBECHS B pacTBOpax.

[Ipoueccsl, conpoBoxarole 00pa30BaHUE KUIKUX UCTUHHBIX PACTBOPOB HEIJIEKTPOJIUTOB
U 3JIEKTPOJIUTOB. ACCOLIMMPOBAHHBIE U HEACCOLIMUPOBAHHBIE 3JIEKTPOJIUTHI. CTENEHb JUCCOLIMALINH.
Koncranta puccommauuu. PaBHOBecue B cucTeMe, COCTOSIIEH W3 HACBILIEHHOTO pacTBOpa
MaJIOpacTBOPUMOTr0 3JIEKTPOJIUTA M €ro KpUcCTauioB. PaBHOBecHe B pacTBOpPax KOMILIEKCHBIX
coeMHeHUH. PaBHOBecue quccolMalvy BOJIbl, HOHHOE MPOU3BEIACHHUE BOJIBI U €r0 3aBUCUMOCTh OT
temnepatypsl. [kana pH. I'maponus comnei.

Pasoen 2. Heopranndeckast XuMust

2.1. Xumust s-371eMeHTOB. 2.2. XUMUs p- 3JIEMEHTOB.

Bonopoa-nepBbiii  3JIEMEHT NEPUOAMYECKONW CHCTEMBI, €ro JIBOMCTBEHHOE IOJIOKEHHE.
Onementsl 1-2 w 13-18 rpynm mNepuOAUYECKOM CHUCTEMBbL. 3aKOHOMEPHOCTH B W3MEHEHUU
AJNIEKTPOHHBIX KOHPUTYpaInii, BETUYKH PaIUyCOB, SJIEKTPOOTPHULIATEIILHOCTHA U SHEPTUU MOHU3ALIUU
aToOMOB. TUNMYHBIE CTENEHU OKHCIAEHUSA. XHUMHYECKHME CBOWCTBA MPOCTHIX  BEIIECTB.
3aKOHOMEPHOCTH B CTPOCHHUM M CBOWCTBAX OCHOBHBIX THUIIOB COEIMHEHUW, WX MOJIyYECHHE.
[IpupoaHsie coeAMHEHMS], TOTYYEHUE U IPUMEHEHUE.

2.3. Xumus d-anemenToB.2.4. Xumus f- 31eMeHTOB.

OnemenTsl 3—12 rpynn MepuOAMYECKOM CHUCTEMBL. 3aKOHOMEPHOCTH B HW3MEHEHUHU
AJIEKTPOHHBIX KOH(UTypalui, BEJIUUYUH PAJNyCOB, SHEPIMM MOHHU3ALMH, XapaKTEpPHBIX CTeleHen
OKHUCJICHMS, KOOpPJMHALMOHHBIX 4YHCel aToMOB. IIpupojiHble COEIMHEHHUsA, TOJyYEHUE U
cormocTaBlieHue (PU3NYECKUX M XUMHUYECKHUX CBOWCTB MPOCTHIX BemiecTB. CTpoeHHWe M CBOWCTBA
OCHOBHBIX TUIIOB coeinHeHuil. OcoOeHHocTH f- 371IeMEHTOB.
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4. O6beM yueOHOM TUCIUILTUHBI

Bcero 1 cemecTp 2 cemecTp
Buabl yueoHoi paborsl 3E |Axkaa.4.| 3E |Akag.uy.| 3E AKan. 4.
Oo0masi TPy10€eMKOCTh AU CHUTIIAHBI 12 432 7 252 5 180
KonrakTHas padoTa — ayqiuTOpHbIE 5,33 192 3,11 112 2,22 80
BaHSITHS:
Jlexuuu (JIek) 1,78 64 0,89 32 0,89 32
JlaGopatopusie 3ansTus (J1ab) 2,66 96 1,33 48 1,33 48
[Ipaktuueckue 3anstus (113) 0,89 32 0,89 32 - -
CamocrosiTejibHas padora: 4,67 168 2,89 104 1,78 64
KoHTakTHasi caMOCTOSITeJIbHAs paboTa - - -
4 2 1
CaMOCTOSITEIbHOE U3YUYEHHE PA3JIETIOB ,67 163 ,89 104 ,78 64
TV CITUTUTHHBI
Jx3amMeH 2 72 1 36 1 36
KonTtakTHast paboTa — MpoOMeKyTouHas 0.8 0.4 0.4
aTTeCTaIus 2 1 1
[loaroToBka K sK3aMeHy 71,2 35,6 35,6
Bua koHTpoOJIA: JK3aMeH JK3aMeH
Bcero 1 cemecTp 2 cemecTp
Bubt yuebHoii padorst 3E |Acrp.u.| 3E |[Acrp.u.] 3E | Acrp.u.
Oo0masi TPy10€eMKOCTh AW CHUTIIAHBI 12 324 7 189 5 135
KonrakTHasi padora — ay1uTOpHbIE 533 144 3,11 84 222 60
BaAHSTHS:
Jlexuuu (JIek) 1,78 48 0,89 24 0,89 24
Jlabopatopusie 3ansTus (J1ab) 2,66 72 1,33 36 1,33 36
IIpaxtuueckue 3ansatus (I13) 0,89 24 0,89 24 - -
CamocrosiTesibHasi padoTa: 4,67 126 2,89 78 1,78 48
KoHTakTHasi caMOCTOSITeIIbHAs paboTa - - -
4,67 2,89 1,34
CaMOCTOSITEIbHOE U3YUYEHHE PA3JIEIOB 126 73 48
TV CITUTUTHHBI
Jx3amMeH 2 54 1 27 1 27
KonTtakTHast paboTa — MpoMeKyTouHas 0.6 03 0.3
ATTeCTaIUs 2 1 1
[ToaroroBka K 3K3aMeHy 534 26,7 26,7
Bua koHTpoOJIA: JK3aMeH JK3aMeH
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AHHOTanus padoyeill NporpaMMbl JUCIUTILIAHBI
«Oprannyeckas xumus» (b1.0.11)

1. Heab AMCUMIJIMHBI — TPUOOPETEHNE CTYJACHTAMU 3HAHUU O CTPOSCHUHM OPraHUYeCKUX
COCIMHEHU, OCHOBHBIX XMMHUYECKUX CBOWCTBAX Pa3IMYHBIX KJIACCOB OPTaHUYECKHUX COCTUHEHHUH U
METOJaX MX IMOJyYeHUs], KaK MPOMBIIIJICHHBIX, TaK W JJA0OPATOPHBIX; MPUOOpPETEeHNE  3HAHUHN U
HAaBBIKOB JUISl OCYILIECTBIICHUSI CHHTE3a OPraHUYECKUX BEIIECTB.

2. B pe3yJbTare n3y4eHus1 AUCHUIIMHBI 00yYaIOIIMIACH JOJI/KEH:

Obaadamsb cnenyonMA KOMIETSHIUSIMI U UHIUKATOPAMH UX JTOCTUIKCHUS:

OIIK-1.6; OIIK-1.15; OIIK-1.23

3nams:

— TEOPETUYECKHE OCHOBBI CTPOEHHS M CBOMCTB pa3jIMYHBIX KJIACCOB OPraHUYECKHUX
COCIMHEHUM;

— CcrocoObl MOJY4YeHHs W XHMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPraHUYECKHUX
COCIUHEHUM;

— OCHOBHBIE MEXaHU3MbI IIPOTEKAHUS OPraHUUECKUX PEeaKLni;

Ymems:

— IPUMEHATH TEOPETUYECKHE 3HAHUS JIJIsl CHHTE3a OPraHMUECKUX COeIMHEHUH pa3InyHbIX
KJIACCOB;

— aHAJM3UPOBATH U MPEJICKa3bIBATh PEAKIIMOHHBIE CBOMCTBA OPraHUYECKUX COEAMHEHUN;

— COCTaBJISATh CXEMbI CUHTE3a OPraHUYECKUX COCUHEHUH, 3aJaHHOTO CTPOEHHUS;

Braoemu:

— OCHOBAMU HOMEHKJIATYphl U KIacCU(UKALMN OPTraHUYECKUX COCTUHEHUH;

— OCHOBHBIMH T€OPETUYECKUMHU IPECTABJICHUSIMU B OPraHUUECKON XUMUH;

— HaBBIKAMU 0OOCHOBAHUS PAIIMOHATBHBIX CIOCOOOB MOTYUYSHHSI OPraHUUECKUX BEIECTB.

3. Kpatkoe coaep:kanue M CUNILINHBI

Pazoen 1. Teopemuueckue 0CHO8bI OP2AHUUECKOU XUMUU.

1.1. Ilpupona KOBaJIEHTHOM CBSI3U.

[Ipupona koBaneHTHoM cBs3u. Popmynsl JIbtouca. @opmanbHbIi 3apsi. ATOMHBIE OpOUTATH
(AO). Tunsl mnepexpbiBaHus opOutanei. [IpuHIMI MaKCMMalbHOTO TEepeKpbIBaHUs. Teopus
rubpunuzanuun AO. Teopus OTTaNKMBaHHS AJIEKTPOHHBIX Map BasieHTHOH oOonouku (ODIIBO) u
¢dbopMa MoneKkya. ATOMHO-OpOUTaIbHBIE MOienH. [1oNsIpHOCTh KOBaJeHTHOM CBS3U. VIHIYKTUBHBIH
sbdext 3amectureneil. Jlenokann3zoBaHHAas KOBAJICHTHAs CBSA3b, YCIOBHS JICIIOKAIHM3AIIHH.
Conpsbxenuie, Buibl compspbkeHus. llonstue o Kpocc-compspkeHnu. CrnocoObl H300paXKeHUs
JIEJIOKAJIM30BAHHON KOBaJIEHTHOM cBsi3u. Teopus pe3onanca. CBepxconpsKeHue.

1.2. Teopust MONEKYJISIPHBIX OpOHUTATICH.

Teopust monekymsipabix opoutaneit (MO). OcnoBuble nonoxenusi Teopun MO JIKAO; m-
[Mpubmmxenune. Meton MOX. Pacuer sTmiieHa. AHanu3 pe3yiabTaTOB pacuera dSTwieHa, 1,3-
OyragueHa, akposienHa. CoOCTBEHHBIE JIHEPruM M cOOCTBeHHBbIE KO3 GduiMeHThl. [ paHuyHBbIC
opoutasii: B3MO u HCMO. DnekTpoHHBIE TUIOTHOCTH, 3apsibl Ha aromax. MoJekyisipHas
auarpaMMma. JHepreThdeckas auarpamma u rpadudeckoe nzobpaxenne MO. DKcniepuMeHTaIbHbIE
METOJbl KBAaHTOBOM XuMuu. lloTeHIManbl MOHM3ALMU U 3JIEKTPOHHOE CPOJICTBO OPraHMYECKHX
MoJiekyi. doTonoHu3alus MeTaHa.

1.3. IlonaTue o MexaHu3Me OpraHUYeCcKON PeaKiuu.

Knaccuduxkanus opraHnueckux peakiifii: 1Mo TUIY MPEeBpalleHus, 0 TUITYy pa3pbiBa CBs3EH,
1o xapakrepy aktuBanuu. Kinaccudukanus peareHToB. [loHATHE 0 MEXaHU3ME XUMHUECKON PEAKIIUH.
DHepreTHueckas AuarpaMma. OHeprus axkTuBaluu. IlepexomHoe cocTositHME W HHTEpMEauarT.
AKTHBHPOBaHHBIM KoMIulekc. CKOpoCThIMMUTHpYIOUIas crajaus. Panee u mosgHee nepexojHbIe
coctosiHus. [Toctynat Xammonga. Kuneruka peakiuu. TepmoarHaMuKa peakiyi.

1.4. Kuciaotbl 1 OCHOBaHMSI B OPraHUYECKON XUMUH.
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Kucnotsl n ocHoBanus B oprannueckoit xumun. Teopust bpéucrena. KonmnuecrBeHHas oneHka
kuciaotHoctd U ocHOBHOCTU. OH-, CH- u NH-Kucnotsl. Dnexrponusie 3QQexTsl, BIUSIONINE HA
KHCJIOTHOCTh U OCHOBHOCTh OPraHUYECKUX COCAMHEHMIA.

OO0o00meHHas KOHIENIUs KUCIOT U ocHoBaHWU Jlbtomca. KHCIIOTHO-OCHOBHBIE peakIuu
JIptouca. IIpoMekyTOUHBIE COEAMHEHUS U YACTULIBI OPraHUYECKHUX PEAKIUI: JOHOPHO-aKIENTOPHBIE
KOMIUIEKCHI, HIOHHBIE TTaphl, KapOOKATHOHBI, KapOAHUOHBI, NOH-PAIUKAIIBL.

KonmuecTBeHHOE onucanue 351eKTpoHHBIX 3 dexToB 3amectureneii. [lonarue o o,p-ananuse.
Peakuuonnas cepust. 6-KoncTtantel, ux Buabl. YpaBHeHus ['ammera u Tadra. Yuér crepudeckoro
¢dakropa.

1.5. Crepeouzomepusi.

Tunsr  crepeonzomMepoB: KOH(POPMEpHI, TE€OMETPUUYECKHE H30MEpPbI, HSHAHTHOMEPHI.
OnTtudeckass H30MEpHUs. XHUPAIbHOCTh. XHpaibHas MOJIEKyJa. ACHMMETPUYECKUI IEHTP.
OnTuyeckass aKTUBHOCTh. OJHAHTUOMEPHI, aHTUNOABL. Panmemuueckas cmech. CrocoObl
MPOCTPAHCTBEHHOTO H300PAKEHHUS ONTHUYECKUX H30MepoB. OTHOCUTENbHAs U a0COJIOTHAS
koH(purypanuu. Ilpoexumn ®umepa. D,L-Homenknatypa. R,S-Homenknarypa. Ilonsitue 00
ONTHUYECKON AaKTMBHOCTH COEAUHEHUHN C JABYMsI aCUMMETPHUYECKMMM LEHTpaMHu. [lnactepeomepsl,
Me30-, apumpo- U mpeo-HopMsl.

Paszoen 2. Ankanvl, yuxnoankamul, anrkeHul, AIKUHbL U NOJIUECHBI.

2.1. AnKaHsl.

I'omonoruveckuii psia. M3somepus. Homenknarypa. CriocoOst mostydenus. [IpoctpancTBeHHOE
U 3JIeKTpoHHOE cTpoeHue. Kondopmammu, cnocoObl n300paXkeHusi, CpaBHUTEIbHASI YCTOMYHBOCTD.
®dusnueckue cBoiicTa. [loTeHIIMaNbl HOHU3ALUHU U 3JIEKTPOHHOE CPOJICTBO, OOIIast XapaKTepUCTHKA
peakoHHoO crnocoOHocTU. Peaknuu ankaHoB. [anoreHupoBanue MeTaHa. MeXaHHM3M DPEaKIIHH.
TennoTel OTAETBHBIX CTAANN U CyMMapHBIN TEIUI0BOH 2 dexT. KnHeTnka rajoreHupoBaHus METaHa.
DHepreTuyeckas auarpamMma peakuud. JHeprus aktuBauuu. llepexonHoe coctosHue. Peakuuu
raJIor€HUPOBAHUS TOMOJIOTOB MeETaHa: OpUEHTalHs, peakurOHHAas CHOCOOHOCTB,
PETHOCENEKTUBHOCTD. Psil yCTOMYMBOCTH aJIKMIIBHBIX paauKaioB. [pyrue paaukanbHbie (ETHbIE U
HEIeTHbIe ) peakun ankaHoB. Peakius Konosanosa, mexanusm peakiuu. Cynb(poxIopupoBaHue Mo
Puny, mexanusm peakuuu. [loHsiTHE 00 HOHHBIX peakusIX ajdkaHoB. MloH MeToHus.

2.2. [luknoasnkaHsl.

I'omonoruueckwii psan. M3omepus. Homenkmnarypa. CiocoOst nonydenus. [IpoctpancTBenHoe
u anekTpoHHoe crpoeHue. Kondopmaruu. Tunbel HampspkeHUE B 1UKiIax (YrJioBoe, TOPCHOHHOE,
TpaHCcaHHYJsIpHOE). OTHOCUTENbHAs YCTOWYMBOCTh IMKJIOAIKAaHOB. du3nueckue CBOWCTBA.
[ToTeHnmanbl WMOHW3AaMKU W DJIEKTPOHHOE CPOJICTBO, OOIIas XapaKTepUCTHKA pPEaKIMOHHOU
cnocobnoctu. Kondopmamuu 1mukiIorekcaHa. OKBaTOPHAJIbHBIE W  aKCHAJIbHBIE  CBSI3U.
[IpocTpancTBEeHHAs M30MEpHs 3aMEIIEHHBIX ITUKIOreKcaHoB. Peakinu nukiioankanoB. OcoO0eHHOCTH
peakuuii MaibIX HUKIOB. BaxkHeine npecTaBuTeNN: HMKIONPONaH, HUKIONEHTaH, HUKIOTeKCaH,
JIeKaJIMHBI, CTEPOU/Ibl, aJJaMaHTaH.

2.3. ANKeHBI.

I'omonoruueckuii psa. Msomepus. Homenknarypa. CriocoOsl mostydaenus. [IpoctpancTBeHHOE
CTPOEHHUE U MPOCTPAHCTBEHHAS U30MEPHsI AJIKEHOB. DIIEKTPOHHOE cTpoeHue. dusnueckue cBOKUCTBA.
[loreHumansl MOHW3AaLMU U 3JIEKTPOHHOE CPOJICTBO, OOIIas XapakTepUCTHKA pPEaKIMOHHOU
CIOCOOHOCTH.

Peakuuu ankeHoB. Peakuuu 35eKTpodUIBLHOIO MPUCOEAUHEHUS AJKEHOB: MPHCOEIMHEHUE
raJlor€HOBOJIOPOJIOB, BOJIbI, TaJIOTEHOB; MEXaHU3Mbl peakiuil. Peakuus oKCUMepKypHpOBaHUS-
J€MEpPKYpPUPOBaHUs, MEXaHU3M peakuuu. [uapoOopupoBaHHE aJIKEHOB, MEXaHU3M pPEAKIMH.
BrnusHue crpoeHus ankuimOopaHa Ha PErHOXMMUIO peakinuu. TpaHcpopMmanuu aikuiOOpaHOB B
COEMHEHHUs IpYrux KiaccoB. OCOOEHHOCTH MOIYYEHHUs CIIUPTOB Yepe3 KUCIOTHO-KAaTAIN3UPyeMOe
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MPUCOCIMHEHNE BOJABI, OKCUMEPKYPHPOBAHHE-IEMEPKYPUPOBAHUE H THAPOOOPHUPOBAHHE C
MOCIEAYIONIMM OKHCJICHHEM. PermoceneKTMBHOCTh pPeaKUUid AIEKTPOPHILHOTO MPUCOSTMHEHUS.
[TpaBusio MapKOBHHKOBA U €T0 TEOPETUIECKOE OOBSICHEHHUE.

CB0oOOHOpaIMKATBFHOE MPHUCOEAMHEHHE OpomoBoaopoaa (mepexucHuiid 3ddexr Kapama),
MEXaHU3M peakluu. Peakuuu paaukambHOTO 3aMEIIeHUs] aIKEHOB, MPOTEKAIOIINE C COXPAHEHUEM
JIBOMHOM CBSI3U: aJUIMJIBHOE TaJOTeHHpOBaHME (XJIOpUpoBaHWE TO JIbBOBY, rajloreHUpOBaHHUE IO
Bontro-lurnepy), mexanuzmbl peakuuid. O30HOJIU3 aJKEHOB C TOCIEIYIOIIUM BOCCTAaHOBJICHUEM,
3aBUCUMOCTb CTPOEHHUS MPOIYKTOB O30HOJIM3a OT YCJIOBHM BOCCTAHOBJICHHS. DIOKCHIUPOBAHHE
asnikeHoB (peakuus [Ipunexaesa). Cun-IUrHAPOKCUIMPOBAHUE AJIKEHOB: peakuus Barnepa, peakius
Kpure, Mmeron Maiinca, peakiusi BynaBopa); MexaHU3Mbl peakiuil. Axmu-AUruapOKCUINPOBaHUE
ankeHoB (peakuus [IpeBo), mexanusm peakiuu. TpaHchopMmaliys aaTKeHOB B allbJETH/IbI, KETOHBI U
KapOoHOBbIE KHcT0T. OKHCIIEHNE aJIKEHOB B IPUCYTCTBUM coJiel nasuiaaus (Bakep-mporecc).

l'unpodopmunupoBanue QJIKEHOB, HOJTyYeHHe CIIMPTOB u aJbJIeTU/IOB.
KommuiekcooOpasoBanue o1eUHOB € MEPEXOJHBIMM MeTaulaMU. [ 'OMOreHHO€ W TreTeporeHHOe
rugpupoBanne. Kapoensr u kapoeHonibl. CTpoe€HNE CUHTIIETHBIX U TPUILIETHBIX KapOeHOB. MeTo1bI
resepanuu kapOeHoB. Peakiuu ankeHOB ¢ KapOEHaMU M X aHAJOTaMH, CTEPEOXUMHMs Mpoliecca.
Peakuuss Cummonca-Cmuta. [lonumepu3zanus aakeHOB (MOHHAsI, paJuKaibHas, KOOpAUHAIIMOHHAS).
Crepeoperyisipaple MojuMepbl. BaxHelinue npeacTaBUTENN: 3TWIEH, HNPONWIEH, OYTEHBI,
LUKJIOT€KCEH.

2.4. ANKUHBI.

I'omonoruueckuit psa. M3somepus. Homenknarypa. CriocoOsl mostydaenus. [IpoctpancTBeHHOE
U BJIEKTpOHHOE cTpoeHue. dusznueckue cBoilicTBa. I[loTeHIMaNbl MOHM3ALUMU U DIIEKTPOHHOE
CPOJICTBO, O0IIIas XapaKTepUCTHKA PEaKIIMOHHOM criocoOHoCTH. Peaknuu ankuHoB. CH-KucnotHocts
TEPMHHAJIBHBIX AIIKMHOB, MOJyYE€HHE HATPUEBBIX, JIUTUEBBIX, MATHUEBBIX, MEIHBIX U CEPEOPSHBIX
MPOU3BOJHBIX AJKUHOB. ANECTHICHHUIBI, CTPOCHHE W CBOWCTBA. Peakiuu 3IeKTpOGUIBHOTO
MPUCOCIMHEHUS, UX MEXaHWU3MBbI U crepeoxumus. HykimeoduipHOE NpUCOEIMHEHHE K AJIKMHAM,
MexaHu3M peakiuu. OxuciaeHue ankuHOB. (CTEpeOCEIEKTUBHOE BOCCTAHOBJIEHUE AJKUHOB:
TeTePOreHHOE THAPUPOBAHHE AJIKHHOB M BOCCTAHOBJICHHE IICIIOYHBIMH METAJUIAMU B KHJIKOM
amMmuake. Murpamus TpoiHOH CBSI3U B TepMUHAIBHOE TMoJjioxkeHue. Onuromepusanus. BaxHeiimme
MIPEICTABUTEIN: alleTUIICH.

2.5. AnkagueHsl U TOJMEHBI.

I'omonornueckuii psaa. Knaccupukanusa. Mzomepus. Homenknarypa. CriocoObl mosrydeHusl.
Annensl. [ToHSTHE O CTPOGHUM U CBOMCTBAX. AJIKQJMEHBI C CONPSKEHHBIMU JTBOMHBIMH CBSI3SIMH.
[IpocTpancTBEeHHOE ¥ DJJEKTPOHHOE CTpoeHue Oyra-1,3-auena. XapakTepuCTUKa CBSI3CH.
Comnpsoxenre. OueHkn dHepruu cornpspkeHus. Ousznyeckue cBoiicTBa. [loTeHIIMANB MOHU3ANN |
AJIEKTPOHHOE CPOJICTBO, OOIIAst XapaKTEPUCTUKA PEAKIIMOHHON CIIOCOOHOCTH.

Peakuuu anka-1,3-mueHoB. OcobeHHocTH peakuuid mnpucoenuHenus: 1,2- u  1,4-
(conpspbkeHHOE) mpucoeauHeHWe. MexaHusMbl  peakiuii. [loHATHE O KHHETHYECKOM U
TEPMOJAMHAMUYECKOM KOHTPOJIE pPEaKUMHA 3JIEKTPOPUIBHOTO MPHUCOEAUHEHUS K aJIKEHaM.
[IpumeHeHnue B mpoMBIIUIEHHOM cuHTe3e. [IoHsATHE O HaTypaJlbHOM M CHHTETHYECKOM KayyyKax.
Baxueiimue mnpencraBurenu: Oyta-1,3-1ueH, HUKIONEHTAAUECH, UHUKIOAIKAIUEHBI, TEPIICHBI,
MOJIUEHBI, KAPOTHH.

[lonsTne © NEPUIMKIMYECKUX PEAKIMIX, HX OCOOCHHOCTHM U  KJIACCHU(pUKAIUS.
Huxnonpucoenunenune. [uknoaumepuzanus ankeHoB. Peaknum [unbca-Anbaepa. Konnenuus
rpaHuyHBIX opOuTaneil. OObsicHeHWe OCOOEHHOCTEeW mpoTekanus peakuuu [unbca-Anbaepa c
MO3UIIMY KOHIICTIIIMM TPAaHUYHBIX opOuTaneir. Mcmonb3oBanue peaknuu Juinbca-Ajbaepa st
CHUHTE3a OWIUKIMYECKUX U MOJUIMKIMYECKUX COeAMHEHUM, oulo-npaBuino. Ilonsrue o
rerepopeakiuu unbca-Anbaepa (XenaeTpornHsle npoueccsl). Opmo-XUHOAUMETaHbl KaK PeareHThbl B
peakiusx Jlunbca-Anbaepa: crioco0Obl UX T€HEpalud U NPUMEHEHHE B OPraHHYeCKOM CHHTE3E.
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OnexTponukinndeckue peaknun. llpaBuno Bynsopna-Xoddmana. 3aBHCHUMOCTh CTEPEOXUMHUHU
MPOJYKTOB 3JIEKTPOLMKIN3ALMU OT YCIOBUN OCyIlIecTBIeHUs npoiecca. [lonsarue o peakuusax 1,3-
JMIIOJISIPHOTO IUKIJIOTPUCOCTUHEHHS: TIPUMEPHI 1,3-IUMonaspoQuiIoB, pErHOXUMHUS U CTEPEOXUMUS
mpouecca.

Paszoen 3. Apomamuueckue coeounenus.

3.1. ApoMaTUYHOCT.

OcoOeHHOCTH (PU3MUYECKUX U XUMHUYECKUX CBOMCTB OeH30s1a. COBpEMEHHBIE MPEICTABICHUS
0 cTpoeHuH OeH301a. ApoMaTHYECKUI XapakTep OeH3071a. DHEPrus ConpsuKeHus. Pacduet MoeKyIibl
oenzosna mo meroxy MOX: numarpamMma 5SHEpreTHYecKHMX ypoBHeH, sHepruu MO. DuHeprus
JIEJIOKAJIN3aIlNK TT- AJIEKTPOHOB (dHEprus pe3onanca). ['paduueckue nzodpaxenus n-MO. B3MO u
HCMO 6en3omna.

Kpurepuun apomatuunoctu. IlpaBuno Xrokkens. ['paduueckuit MeTon MOCTPOCHUS
IarpaMMbl  DHEPreTHYECKMX  YPOBHEM  apomMaTHYecKuX coeauHeHuit (meron  Dpocta).
HebGen3zouanble  apomMaTHMuYecKue  COEIUHEHMs,  HEUTpajbHbIE  MOJEKYJbl M HOHBL
AHTHapOMATUYHOCTh U HEAPOMATHYHOCTh. [IOHATHE 0 TOMOAPOMAaTHUHOCTH.

3.2. CoenuHeHust OEH30JBLHOTO pAJIA.

Mzomepusi. Homenknatypa. CmocoObl mosydenus. I[IpocTpaHCTBEHHOE U 3JIEKTPOHHOE
ctpoenue. dusmueckue cpoiicTBa. [loTeHIMANBI MOHW3AIMKM W 3JIEKTPOHHOE CPOJICTBO, 0OIIas
XapaKTepUCTUKA PEaKIIMOHHON CIIOCOOHOCTH.

Peakuuu anextpoduiibHOro 3aMenienus. Peakiuu 6eH301a: HUTPOBaHKE, FaJIOTEHUPOBAHUE,
cyiab(pUpOBaHUE, ATKUIUpOBaHHE W amuinpoBanue no Dpunemo-Kpadrcy. YcnoBus peakuuid.
Craguu o0Opa30BaHUs U CTPOCHHUE SJICKTPOPUIBHBIX areHToB. MSTKHE U KECTKHE DJIEKTPODUIBL.
Mexanusm peakiuu Sg2(Ar). n-Komriekebl. CTpoeHHE G-KOMIUIEKCOB. DHEpreTHIecKas 1uarpaMma
peakuuu. CropocThiuMHUTHpYIOIIas cranus. Kunermdeckuid wm3otomubii 3¢dekrt. Ilonstue o
KMHETUYECKOM U TEPMOJAMHAMUYECKOM KOHTPOJIE peakiuil OMMOJIEKYJSIPOro 3JIEKTO(UIBHOTO
3aMelIeHUs B apOMaTHUEKOM psily Ha PUMEPE PEAKIUU CYIb(UPOBAHUS.

Biusaue 3amectuteneld B OEH30JbHOM KOJIbIIE HA HAIPABJICHHE M CKOPOCTh PEaKIIMMA
AJEKTPO(PUILHOTO 3aMEIIECHUs: aKTUBHPYIOIIME U JI€3aKTUBHUPYIOIUE Opmo-/napa-opueHTaHThl |,
NIe3aKTUBUPYIOIINE Mema-opueHTaHTel. lloHsTne 00 wunco-3aMenieHuH, unCco-OpUEHTAHTHI.
OpueHTHpyrouiee AeCcTBUE 3aMECTUTENEH KaK OTpaKeHHE 3JIEKTPOHHOIO CTPOEHHSI G-KOMILIEKCA.
dakTopsl MapIUAIBHBIX cKopocTeil. Jlpyrue (axTopbl, BIUSIONINE HA COOTHOIICHUE H30MEPOB.
CornacoBaHHasi ¥ HECOTJIACOBaHHAsI OPUEHTAIIHS IBYX U O0Jiee 3aMECTHTEIICH.

Karanutnueckoe ruapupoBanue apeHoB. BoccraHoBienue apeHoB no bépuy, MexaHusm
PEaKIim; 3aBUCUMOCTh CTPOSHHSI ITPOIYKTa BOCCTAHOBIICHUS OT 3aMECTUTEIISI B OEH30JIbHOM KOJIBIIE.
Oxucnenue ankwiIOeH30JI0B. BakHeWInne mnpeacTaBUTeNn: OEH30JI, TOJIYOJ, KCHIIOJBI, KyMOI,
CTUPOIL.

OObscHeHNE peaknuii OMMOJIEKYISPHOTO AIEKTPOPUILHOTO 3aMEIICHUSI B apOMAaTHYECKOM
psany ¢ nmozunmu teopun MO. Konuenmust rpannyHbIx opOuTaneil. Peakiuu KUCIOT U OCHOBaHMIA,
JIOHOPOB | akKuenTopoB ¢ no3unuu teopuud MO. TloHsaTre 0 3apsA0BOM U OpOUTAIHLHOM KOHTPOJIE
OpPraHUYECKHUX PEAKINi Ha MPUMEPE PEaKIiii OMMOIIEKYIISIPHOTO 3JIEKTPOPUIBHOTO apOMATHYECKOTO
3amenieHus. [IpaBuiia oprueHTaIuK B peakusiX SEAT B TEPMUHAX KOHIETIIIMYA TPAHUIHBIX OPOUTATICH.

Pazoen 4. I'anocenonpouzeoonvle u Memanioopeanuieckue coeOuHeHusl.

4.1. 'anoreHonpou3BOIHbIE

Knaccudukanus. Homenknarypa.

Anxun- u ammranoreauabl. Mzomepus. Homenknatypa. CriocoObl momydeHust.
[IpocTpaHcTBEHHOE U 3NIEKTPOHHOE cTpoeHue. Pusnueckre cBoicTBa. [loTeHIIMaNbl HOHU3AIMHT U
3JIEKTPOHHOE CPOJICTBO, 00IIast XapaKTePUCTUKA PEAKIIMOHHON CLIOCOOHOCTH.
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Peakuuu HykieouIpHOTO 3aMEIICHUs Y HACBIIIIEHHOTO aTOMa U SJIMMHUHUPOBaHus. [loHsTHE
HYKJICOQWIBHOCTA U OCHOBHOCTH pEareHToB. AMOHICHTHBIE HYKICO(DUIbHBIC PeareHTHI.

bumonekymnsipHblii MexaHu3M HykIeouibHOro 3amenieHus (Sn2). BnusHue oTaenbHBIX
(akTOPOB Ha PEAKIIMOHHYIO CIIOCOOHOCTH TaJIOT€HONPOU3BOJIHBIX: CTPOCHHE CyOCTpaTa, XapakTep
YXOASAIIEH TpyNNbl, CUia HYKICOPHIBHOTO peareHTa, mnpupoaa pactBoputens. Crepeoxumus
peakiuii Sn2.

MOHOMOJIEKYIISIPHBIA  MEXaHU3M HYKJICOQUILHOTO 3aMelleHus. BimsHue OTAeIbHBIX
(akTOPOB Ha PEAKIMOHHYIO CIOCOOHOCTH TajOr€HONMPOU3BOAHBIX: CTPOCHHE CyOCTpaTa, MpUpoja
HYKJICO(HIIBHOTO areHTa u pacTBopuTeis. AnunoduiabHblil Katanus. CTepeoxumust peakiuii Sn1.

Bnusinue pacTBopHUTENs Ha HANpaBlI€HUE U CKOPOCTh PEAKINM HYKJIEO(PUIBHOTO 3aMeIeHUsl.

Peakiuu snmumuHMpoBanus. B-DnumunupoBanue. Mexanusmel E1 n E2. bumonexynsapHsiii
MexanusM otmieruienus (E2). Bmusaue otnenpHbIX (akTOpoB (CTpyKTypa cyOcTpaTta, ImpHpoia
peareHTa M pacTBOPHUTENsS, TEMIlEpaTypa) Ha PEaKUMOHHYK CIHOCOOHOCTh TIaJIOT€HAIKaHOB.
Crepeoxumus peakumii E2. Hanpasienue peakumii oTiieruieHus: npaBuia 3aifrieBa u ['odmana.
®daxTOophl, BIUSIOLINE HA HANPaBJICHNUE PEAKIIUN OTIICTICHHS: YCTOHYUBOCTh aJIKEHA U CTEPUYECKHE
addextrl. Tlonsatue o HenykieopuabHbIx ocHoBaHusAX (JAbY, JIBH, ryanununer). Konkypenuus
peakuit Sn1 u E1, SN2 u E2.

Bunwiranorenuapl.  CrnocoObl  monydeHus. (OCOOCHHOCTH  CBSI3M  YIUIEPOJI-TAJIOTEH.
PeakunonHass CcHnocoOHOCTb B peakUUsIX HYKICOQWIBHOTO 3aMelleHUs,, 3JIMMHHUPOBAHUS,
3NEKTPO(PHUIBLHOTO MPUCOEAUHEHUS.

ApoMaTHuecKHe rajioreHonpoun3BoaHbie. OCOOCHHOCTH CBSI3U YIIIEPOJA-TAJOTEH U PEAKIHH
3aMelIeHUs TajoreHa. MexaHu3M 3aMelleHus raJIoTeHa B aKTUBUPOBAHHBIX TajoreHapenax (Sn2(Ar)
WM MEXaHU3M NPHCOCTUHCHUSI-OTIICIUICHH ). [IpakTHiyeckoe npuMeHeHHe peakuuid Sn2(Ar):
pearear Cenrepa (2,4-muHUTpOPTOPOCH30JI) B OmpeaeiacHHH N-KOHIIEBOH aMHHOKCHIIOTHI B
nentuaax. HeakTuBupoBaHHbIE TaJOT€HOMPOU3BOAHBIE APOMATHUECKUX YTIIIEBOJAOPOIOB; apUHOBBIN
MEXaHM3M 3aMEUICHHS TaJIoreHa (MEXaHU3M OTIICIUICHUS-IPUCOSIMHEHHS ). DJICKTPOHHOE CTPOCHUE
U CHocoObl TEHepaluu apuHOB. BakHeimue mpencTaBUTeNd: METHICHXIJIOPHA, XJIOpOopopM,
JMXJIOPITaH, (PEOHBI, TEKCAXJIOPIHUKIOTeKCaH, BUHUIXJIOPHI, TE(IIOH, XJIOPOEH30JI, XJIOPOIPEH,
JJIT. Dxonmoruveckue mpooieMbl MPUMEHEHUS TalOreHOMTPOU3BOIHBIX.

4.2. MeTtannopranu4ecKie COeIMHEHHS.

Tumbl cBsi3ell B AJEMEHTOPTaHMYECKUX COCIUHEHHSX. XapaKTEpPUCTHUKA CBS3EH YIIIepoa-
9JIEMEHT B 3aBHCHUMOCTH OT TOJIO)KEHHsI 3yieMeHTa B Ilepuoanueckoil cucTteMe 3JIEMEHTOB.
Metamnoprannueckue  coequHenus.  Homenkmatypa. CrnocoObl  TONydYeHHs]  JUTHHA- U
MarHMAOpraHMYecKuX coenuHeHuid. Peakius ['punbsapa, mexanu3m. CTpoeHne peakTuBoB | puHbspa
B KPUCTAJJTAYECKOM COCTOSIHMH M B pacTBOpe, paBHoBecue Illnenka. X peaknuu ¢ COeAMHEHUSIMH,
CoJepXKalllUMU AaKTHBHBIM aTOM BOAOPOJA: KHUCIOTAaMH, CHOUpTaMu, aMuHamu. Peakuumm c
KapOOHWIbHBIMH COEAMHEHUSIMU (JIMOKCHJIOM YIJIepo/a, allbJeTuaaMu, KeToHaMu). Bzaumopeiicteue
¢ HuTpwiaMu. Peakuus ['punbsipa ¢ rajgoreHuIaMu pasindHbIX 3JIEMEHTOB KaK METO]| MOJyYeHHs
3JIEMEHTOPTaHUYECKUX  coeluHeHui. [IpuMmeHeHue  NUTUHOPraHWYECKHX  COEIMHEHUH B
OpPraHUYeCKOM CHHTE3E.

Kommuiekesl nepexoansix MetamioB. OOmias xapakTepUCTHKAa NEPeXOIHbIX METAJUIOB U
muranfioB. Ctpoenue. Tumel mnpeBpalieHdss KOMIUIEKCOB IepexoJHbIX MeramuioB. Ilonstue o
katanutudeckom nukie. Peakiuu Cysyku, Xeka, Kymanpl, Conorammupsl u bymBanbaa-XapTBura.
Merate3uc onedpunoB. MIX ponp B Karaau3e MPOMBIIUIEHHO Ba)KHBIX OPTaHUYECKUX PEAKIUid M
aCUMMETPHUYECKOM CHHTE3E.

Paszoen 5. Cnupmesi, gpenonvl, npocmoie 3¢pupol u oxcupanwvl. Opeanuyeckue coeOuHeHus cepbi.

5.1. CoupTsl.

Opnnoaromubie crupthl. Knaccudukamuss wu  HomeHkiatypa. CrnocoObl  MOMy4eHHS.
[IpocTpaHcTBEHHOE W 3JEKTPOHHOE CTpoeHHe. BomopoaHble CBsI3W B CHUpPTax, BIUSHUE Ha
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¢usnueckne cBoiicTBa. [loTeHnWansl WOHW3AMU W JJIEKTPOHHOE CPOJCTBO; oOmas
XapaKTePUCTHKA PEAKIUOHHON cmocoOHocTH. Xumuyeckue cBoiictBa. OH-KucmoTHOCTS:
0o0pa3oBaHuE AIKOKCHUJIOB, UX CTPOCHHE U CBOWCTBA. OCHOBHOCTh M HYKJICO(PHILHOCTH CIIUPTOB U
IKOKCH/I-MOHOB: PEaKLUU AJKWIMPOBAHUS W alWJIMPOBaHUS. Peakuus sTepupuKaniy, MEXaHU3M
peakiyu. [lonydenne 3pUpoB HEOPTAHHMYECKUX KUCIOT. Peaknnu HykiIeo()HIBHOTO 3aMelieHus
cnupToB: ocoOeHHocTH peakuuid Syl m SN2, peakunoHHass CHOCOOHOCTh, CTEPEOXHUMHUS,
neperpynnupoBku  Barnepa-MeepBeliHa ¥ TOHATHE O HEKJIACCHMYECKUX  KapOOKAaTHOHAX.
[ceBomoranoreHuibl: 00pa3oBaHNE ME3UIATOB, TO3MIATOB U TPUQIIATOB U3 CIIUPTOB, UX CTPOSHHE U
UCIOJIb30BAHNE B OPraHUYECKOM cuHTe3e. Peakuuu snuMunupoBanus. KucinoTtHo-katanusupyemas
JeTupaTalusi:  MEXMOJEKYIspHas — Jerujaparauusi, BHYTPUMOJIEKYJISIpHas — JeTujapaTanus;
MEXaHW3Mbl, pEaKIMOHHAsI CIOCOOHOCTh, HampaBieHue otmemieHus. [IpaBuno 3aiinena.
Karanutuyeckass perumaparauus. Jlermaparanust ¢ UCHOJBb30BAaHUEM CIIEIMAIBHBIX pPEareHTOB:
neruapatanua nmo bépmxkeccy (bypreccy) m mo UyraeBy. Peaknuu cnupToB ¢ TalloT€HHIAMHU
docdopa U cepbl: MEXAaHU3MBI U CTEPEOXUMHUs. B3zaumozeiicTBue COUPTOB C OKCUTATIOTEHUIAMHU
¢dochopa u cepsl. BnusHue pactBopuTenss Ha HaIlpaBICHHE PEAKIHUHU CIHMPTOB C XJIOPHUCTHIM
THUOHWJIOM, MEXaHW3Mbl peaknuii. OKuciaeHue CcnupToB. B3auMonelncTBue CHOUPTOB C
nepMaHraHaToM Kajus u okcugom mapranna (IV). Oxucnenue cniupTtoB coenunenusmu xpoma (VI)
— pearent Jlxonca, peareHT Kosumnza, peareHt Cappera. OKuUCIEHHE C HCTOJIB30BaHUE
aKTUBUPOBAHHOTO JUMETHICYIbGokcuaa: okucienne no Ceépuy u nmo Kopu-Kumy. Oxucnenue
CIIUPTOB COCAMHEHUSIMH TUIIEPBAJICHTHOTO oza (okucienue pearentom Jlecca-Maprtuna). [Tonsitue
0 3allUTHBIX TPYMIAX CHOUPTOB — CHJIMJIOBBIE 3(UPHI CIMPTOB U TETParuIpoNHpaHUIbHAas 3alluTa:
criocoObl BBEJEHUS, YCTOMYMBOCTb B XOJE CHHTe3a M crnocoObl ypaneHus. [Ipumenenue B
MPOMBITIIIEHHOCTH. CIIUPTHI B OMOJIOTHH.

Mmuoroaromusie criupthl. [ mukonu. ['munepun. CriocoOsl nonydyenus. Guznyueckue u
XUMUYECKHe cBorcTBa. [IpakTnueckoe npuMeHeHue.

5.2. deHonsbl.

Knaccupukamuss u Homenkiatypa. CmocoObl monydeHusi. @Duzmueckue CBOICTBA.
[IpocTpaHcTBEHHOE U ANIEKTPOHHOE CTpoeHue. [loTeHlMansl HOHU3aUu U JIEKTPOHHOE CPOJICTBO;
oOmrast XapakTepHCTUKA PEAKIIMOHHOW CITOCOOHOCTH. XMMUYECKUE CBOMCTBA. Peakiuu TuapoKCu-
rpynmbel.  KucnotHocts. BimsiHme 3amecTuTeneil B KOJbIE Ha KHCIOTHOCTh. (OOpa3oBaHue
(E€HOKCHIOB, UX CTPOEHHE M CBOWMCTBA. Peakiuu amkuiInpoBaHHWA W alUIUPOBAaHUS (EHOJIOB,
MEXaHHM3M peakuuu. Peakuum apoMaTH4ecKoro sjapa: TraJOreHUpPOBAaHUE, HUTPOBAHMHE,
cyab(pUpOBaHHE, HHUTPO3UpOBAHHE, peakuus [arrepmana, peakuus [yoOena-Xema, peaxius
Bunscmaiiepa-Xaaka. Peakuuss Konpbe, ee MexaHM3M M BIMSHUE PA3IWYHBIX (PAKTOPOB Ha ee
pesynbrat. Peakuus Pelimepa-Tumana. B3anmopeiicTBue ¢ popMalibIeruaoM, MEXaHU3M PEaKIIHH.
I'uppupoBanne u okwuciaenue (enonoB. CraOwibHble (EeHOKCHIBHBIE panukaibl. DeHobHbIC
CTa0MIIN3aTOPBl TOJMMEPHBIX MaTepuasioB. [leperpynnupoBKH aTHIOBBIX (TIEPErpyNIHPOBKA
Knsitzena) u cnoxubix 3¢pupos (neperpynmnuposka Opuca) henosnos. [I[pumeHeHne B MpOMBIIUIEHHOM
OpPraHU4YEeCKOM CHHTE3E.

5.3. TIpocTsie 3¢upsl.

Knaccudpukamus wu HoMmenkinatypa. CmnocoObl monydeHus. Pusznyueckue CBOWCTBA.
[IpocTpancTBEHHOE M BJIEKTPOHHOE CTpOoeHHEe. XUMHUYeckue cBoiicTBa. OCHOBHOCTh. Peakiuu
KHMCJIOTHOTO pacIlelUIeHUs: MEXaHHW3Mbl M HallpaBjieHHME peakuuid pacmiersieHus. OxuciieHue
KHUCJIOPOIOM Bo3ayxa. [IpuMeHenue B OpraHn4eckoM CHHTE3E.

Hukmuaeckue a¢upsl. Kpayn-ahupsl. KommiekcooOpazoBanue ¢ HOHaMU METAJLIOB.
[IpumeHeHne B aHAIMTHYECKOW XMMHUH, OPTaHUYECKOM CHUHTE3€ U TEXHOJIOTHH.

5.4. OxcupaHnsbl.

Hzomepusi. Homenkmnarypa. Cnioco6b1 MOJTY4CHHUSI. duznueckue CBOICTBA.
[IpocTpaHCTBEHHOE W 3JIEKTPOHHOE CTPOEHUE 3THIICHOKCHJA. XHMMHUYecKue cBoiicTBa. Peakiuu c
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PACKpBITHEM DJIOKCHIHOTO KOJIbIIA IO/ JCUCTBHUEM pA3JIMYHBIX HYKJICO(QUIBHBIX pPEarcHTOB.
MexaHu3Mbl peaklUii M HamnpaBJIEHUE PACKPBITUS KoJjbla. KHCIOTHBIM M OCHOBHBIM KaTanu3
HYKJICO(DHITFHOTO PAaCKPBITHS OKCUPAHOBOTO IHMKIIA. [IpuMeHeHre B MPOMBIIIEHHOM OPraHHYeCKOM
CUHTE3E.

5.5 Opranudeckue COeIMHEHUs CEPBI.

Knaccudukamus nu Homenknarypa. Tuonst u THOdGupbl. CriocoOs! norydenust. Guzndeckue
cBoiictBa. [IpocTpancTBeHHOE M AJIEKTpOHHOE cTpoeHue. OOIIas XapaKTepUCTUKA pPEaKIMOHHOMN
crocoOHOCTH. XUMUYECKHe CBOWCTBA. KHCIOTHOCTE M OCHOBHOCTh. HykiieouiibHBIN CBOWCTBA.
Peakuun okucnenus. Cynbpokcuipl U cyiabponsl. [IpumeHenne cynb(OKCHIOB B OpraHHUECKOM
cuntese. HykneodunbHbie cBolicTBa CyIb(POKCUAOB, UX aMOuaeHTHBIN xapakTep. CH-KucnotHoCTh.
Peakuust Kopu-HaiikoBckoro.

Pa3zoen 6. Anvoecuovt u kemonwl. Kapbonoswvie kuciomsl u ux yHKYUOHAIbHBLE NPOU3BOOHDLE.

6.1. Anpieruibl ¥ KETOHBI.

Knaccudukammss wu  Homenkinarypa. CrocoObl  momydeHus. @DOU3MYECKHE CBOKMCTBA.
[IpocTpancTBeHHOE U 3JIEKTPOHHOE cTpoeHHe. IloTeHManbsl HOHN3AUKN U 3JIEKTPOHHOE CPOJICTBO;
oO1mras XxapaKTEepUCTHKA PEAKIIMOHHOMN CIIOCOOHOCTH. XUMUUYeckue cBorcTBa. OCHOBHOCTH. Peakimu
HYKJI€OQUIBHOTO TPUCOCIWHEHUS: OOIIM MeXaHW3M, OCHOBHBIM M KHUCIOTHBIA KaTajwus,
crepeoxumus. Peakiu npucoenuHenus O-HyKiI€o(QUIOB: BOJbI, OJHOATOMHBIX U MHOI'OATOMHBIX
CIHMPTOB, AIKOKCUI0B; MEXaHU3MBbI peakuuil. [IoHsATHE 0 3alUTHBIX TPyIax aldbJIerU0B U KETOHOB:
OKCOJIaHBI, CIIOCOOBI MX CHHTE3a, YCTOMUMBOCTb B XOJE CHHTE3a U CIIOCOOBI YyJaJeHUs.
[Ipucoenunenune S-HykiaeopHsIOB: TUAPOCYIbGUTA HATPUS U THOJIOB; MEXaHH3MBI peakiui. 1,3-
JluThanbl M WX HUCHOJb30BAHME B CHHTE3€ QIbJETHAOB M KeToHOB. KoHuemnuus oOparieHus
NOJIIPHOCTH KapOoHWIbHOM rpymmel. lpucoenunenne C-HykIeopWIOB HUAHHUI-AHUOHA, AIKUHU-
HMOHOB, METAJUIOOPTaHUYECKUX COeAMHEHUH, wiuaoB (ocdopa (peakuus Burrwra), mMexaHH3MbI
peakmmii. [lomyueHne amTMIIOBBIX M MPOMApTHIIOBBIX CHUPTOB. Peaknum ¢ N-HykieopuiaMu:
aMMHaKa, TEPBUYHBIX W BTOPUYHBIX aMHHOB, THJPOKCHJIIAMUHA, THUIPA3HMHOB;, MEXaHU3MBI
peakuuii. Peakmum c ramoreHoHykiaeopuiamu. OTHOCUTENbHAsT PEAKIMOHHAS CHOCOOHOCTH
aJbJICTUIOB U KETOHOB.

CH-KucnotHoctb M KeTO-eHOJbHas Tayromepus. Enommszanus. Peakuuu ¢ ydactuem o-
BOJIOPO/IHBIX aTOMOB. Peakinuu o-rajoreHUpoBaHUs, HM30TOMHOIO OOMEHa U palleMU3aluu;
MEXaHU3MBbI PEaKIUi, KUCIOTHBIA U OCHOBHBIN KaTajlu3 3TUX peakuuil. EHONST-UOHBI, UX CTPOEHUE
u crnocoObl reHepupoBaHus. J[BoiicTBeHHas peakIHOHHAas CIIOCOOHOCTh  EHOJIST-HOHOB.
ANKWIMpPOBaHME W  AUWIMPOBAHUE  EHOJISIT-UOHOB, MEXAHM3Mbl  peaKkUUi.  AJbJI0JIBHOE
MPUCOEMHEHNE U KPOTOHOBAs KOHJEHCAIMs: MEXaHU3Mbl pEaKUUi, KUCIAbIA U OCHOBHBIN KaTaju3.
[lepekpecTHas anpIoibHAsE KOHJCHCAIUS, €€ OCOOCHHOCTH U HellocTaTKu. HampasieHHast anbaoHas
KOHJICHCAIIUsI ¢ MCIOJIb30BAHUEM JIMTUEBBIX U KPEMHHEBBIX €HOJIATOB. IlepekpecTHast anpaosbHast
KOHJICHCAIUS apOMAaTUYECKHUX aJbJICTHI0B WK (Gopmamnbaeruaa ¢ anudarniecKuMy abIeTHIaMi U
keroHamMu  (konpeHcarmst — Kusiizena-llImunra).  Peakumst  IlepkuHa, ee  MeXaHU3M.
AMHMHOMETUIIMPOBAHHUE aNbJETUAOB M KETOHOB (peakiuss MaHHuxa), ee MexaHu3M. Peakuus
QJIBJICTU/IOB M KETOHOB C 0-TAJIOT€HO3aMEIIEHHBIMHU CIIOXKHBIMU dupamu (peakius Pedopmarckoro).

Peakuuu oxucnenus: okucinenue peaktuBoM J[xoHca, peaktuBoM ToiieHca, COETMHEHUAMU
mapradua (VII). OxucneHne o-METUIICHOBBIX I'PYNI albJETUAOB M KETOHOB JMOKCHJIOM CEJeHA.
Peakuus Baiiepa-Bumnurepa, ee MexanusM, BIMSHHE CTPOSHUS CyOCTpaTa Ha pe3ysbTaT PEaKIIHH.
Peaknus Kannuimmapo, ee mexanusMm. IlepexkpectHas peaxuuss Kannumnapo. Boccranoienue
aJbJICTUJIOB M KETOHOB C IOMOINBI0 KOMIUIEKCHBIX TuapunoB (NaBHas, LiBHs, LiAlH4),
0COOCHHOCTH IMPOIECCa, KOHTPOJIb XEMOCEIEKTUBHOCTH BOCCTAHOBIICHHS B IPUCYTCTBUU IPYTHX
¢GyHKIIMOHANBHBIX TpynI. CTEPEOXUMUSI BOCCTAHOBJICHUS KApOOHUIBHON TPYIIIBI B XUPATbHBIX
cyoctparax: mpaBuwio Kpama. BoccrtanoBienue KapOOHMJIBHBIX COEIWHEHWH O ajlKaHOB
(BocctanoBnienue no Knemmenceny u no Kmwkuepy-Bonsdy).
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Peaknuu apomMaTHMUeCKHX albJErHIOB M KETOHOB C YYacTHEM apOMaTUYECKOro sjpa.
[IpumeHeHne B MPOMBIIIIEHHOM OPraHUYEeCKOM CUHTE3E.

6.2. KapO6oHOBBIE KUCIIOTHI ¥ UX (PYHKIIMOHAIBLHBIC IPON3BO/IHBIC.

OpnHoocHOBHBIE KapOOHOBBIE KHCIOTHL. Kitaccudukamus u HomeHkiaTypa. CrocoOsbl
nosydeHus. [IpocTpaHCTBEHHOE W AJIEKTPOHHOE CTpoeHHe. BoaoponmHbie CBsi3u B KapOOHOBBIX
kucinoTax. @usnyeckue cBoiictBa. Xumuueckue cpoiictBa. OH-KucmoTHOCTh. 3aBUCUMOCTD MEXKTY
CTPOCHHEM U KHCJIOTHOCThIO. Opmo-3ddekr. OCHOBHOCTh KapOOHOBBIX KHCIOT. Peakius
sTepupUKaK, €€ MeXaHu3M. B3aumoaeiicTBHe ¢ aMMHAaKOM, NEPBUYHBIMH M BTOPUYHBIMU
aMUHaMu, MeXaHu3M peakiui. [loHsTHEe O KOHACHCUPYIOIIMX peareHTax Ha mnpumepe N,N'-
JTUITUKIOTEKCHIIKapOOIMUMHKIa, MexaHu3M  mporecca.  OOpa3oBaHWe  TrajJoreHaHTHAPHUIOB,
MEXaHU3Mbl peakuuid. Peaknum KapOOHOBBIX KHUCJIOT C Y4YacTHEM OL-YIJIEPOJHBIX AaTOMOB: Ol-
rajioreaupoBanue 1o [ emmo-Donbrapay-3eIMHCKOMY, MEXaHU3M peakiuu. BoccraHoBieHwHe.
Peakiuun  nexapOOKCHIIMpOBAHUS:  DJEKTPOJW3  cojied KapOOHOBBIX KkucIOT 10 Komwoe,
nexkapookcmimpoBanue o roma u no boponnny-XyHCIuKKepy, MEXaHU3M PEAKITUH.

OYHKIHNOHATIBHbBIE MIPOU3BO/IHBIE, KapOOHOBBIX KHCIIOT: rajloreHaHT UIPHIbI
(ammnranoreHu b)),  AHTHAPHUABI,  CIOXKHBIE  A(GUpbl, amMuabl, HUTpWIbL.  OCoOEHHOCTH
MIPOCTPAHCTBEHHOIO M 3JIEKTPOHHOTO CTpoeHHs. KHCIOTHBIH M OCHOBHBIM KaTaJu3 B XHUMUHU
(yHKIMOHAIBHBIX IPOU3BOIHBIX KAPOOHOBBIX KUCIOT. [loHATHE O HYKII€OPUIBHOM KaTaIu3e.

lanorenanruapuapl. CriocoObl monydenus. B3aumoneiictBue ¢ BaxHedmuMu N- u O-
HyKJeopuaamu (BoJa, COUPTHI, aMMHUAK, aMUHBI, THJPAa3UH, METANIOOPTaHUYECKUE COETUHEHUS
— w™eton [I'mnmana s cuHTe3a KapOOHUIBHBIX COEAMHEHWH), MEXaHH3MBl pEeaKIuil.
BoccranoBnenue n0 anpaeruoB no Po3zeHmyHay-3aiilleBy W NOpH MOMOIIM KOMIUIEKCHBIX
ruapunoB. BzaumoseiictBre ¢ quazomeranoM (peakuus ApHara-DicTepra), MEXaHU3M PEaKIIHH.

Crnoxnbie 3¢upsl. CiocoOs! oiydeHus. [ uaponn3 ciaoxHbIX 3QUPOB B YCIOBUSIX KHCIOTO U
OCHOBHOTO  KaTaju3a, MEXaHW3Mbl  MpOLECCOB. AMMOHOJM3, MEXaHU3M  pEaKIHH.
[TepesTepudukanusi, MeXaHu3M peakiuu. Peakiuu ¢ METaIOOPraHMYEeCKUMU COCJIMHEHUSMH,
BOCCTAHOBJIGHHE JI0 CHUPTOB M anpaerugoB. CrnoxHoddupnas kxouaeHcanus Kisiizena, ee
MexanusM. llepekpectHas konaeHcauus Kugiizena. BHyTpuMonekyisipHas KOHAEHCALMS
CIOXHBIX 3(pUpPOB TUKAPOOHOBBIX KHCIOT (KoHaeHcanus Jukmana). KoHmeHcamusi CIOXHBIX
3(upoB ¢ KapOOHUIBHBIMHU COCJIMHEHUSIMU. ATIMIIONHOBAS KOHICHCAIIHSI.

AHrugpuabpl KapOOHOBBIX KHCIOT. CrocoObl monydeHus. Peakiyu aHTUAPUAOB KHUCIOT.
KereHn, nomyuenue u cBoicTBa.

Hutpunel. CriocoObr nonydenusi. Kucnplii ¥ IMIEIOYHON THAPOJIM3 HUTPHUIIOB, MEXaHU3M
npoueccoB. BoccTaHOBIEHME KOMIUIEKCHBIMH THUAPUJIAMU METAUIOB 10 aMUHOB U aJIbAETUIOB.
B3aumonelicTBue ¢ MarHuii- ¥ JIMTUHOPTraHUYECKUMU COEAMHEHUSAMU. KHCIOTHO-KaTalM3upyemoe
B3aMMO/IEHCTBHE HUTPUIIOB co ciupTamu (peakuus [lunHepa). Peakuyst HUTpUIIOB ¢ HEHACHIILIEHHBIMU
coenuHeHUsIMU (peakuus Purrepa).

Awmunel. Crioco6s1 omydenus. [ uaponuns, Mexanusm peakiuu. BocctaHoBiieHHe 10 aMUHOB.
Herunparanus amuaos. [leperpynmuposku ['odpmana u Kypuuyca, MexaHu3Mbl peaKIIHid.

Bricime xupHble KucinoThl. CriocoObl momyueHus. Ousndeckre U XUMHUYECKUE CBOWCTBA.
OYHKIIMOHAJIbHBIE TPOU3BOJIHBIE BBICIINX JKUPHBIX KHUCJIOT. BEICHIME >XUpHBIE KHCIOTHI B
ouonorun. Ilpocteie mumuasl: >kupbl U Macia. Bocku. Crnoxsble munuasl. [IpocrarmanauHbl,
0COOEHHOCTH MOJIEKYJIIPHON CTPYKTYPHI.

MHOrOOCHOBHBIE ~ KapOOHOBBIE  KHUCHOTBHL.  JIMKapOOHOBBIE  KUCJIOTHI  XHUPHOTO H
apomatudeckoro psaa. Homenknatypa. CmocoObl monydeHus. Dusnueckne M XUMHUYECKHE
croiictea. OH-KucnorHocts. OOpa3zoBaHue (YHKIMOHAIBHBIX MPOHW3BOAHBIX. Peakimu,
MPOTEKAIOIINE NPH HarpeBaHuu. llUMKnvueckue aHTUIpHUIbL: MOdy4deHHue, cBoiicTBa. [IpumeHenue
JUKapOOHOBBIX KHCJIOT B IPOMBIIIIEHHOM OPraHUYE€CKOM CHUHTE3E.
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1,3-JlukapOOHMIIbHBIE COeTMHEHUS (MAJIOHOBBIN P Hp, allETOYKCYCHBIN 3(pUp U €ro aHajaorun),
ux crnocoObl monmyudeHusi, crpoenue, CH-xucnorHocts. EHONSATBEI 3hUpPOB: CTpoeHHE, peaKIUU
AIKUJIMPOBAHMSA, AlWIMPOBAHUS, THIPOIN3a, JeKapOOKCHIUpoBaHHs. KHCIOTHOE W KETOHHOE
pacuieruieHue aneroykcycHoro 3¢upa. CuHTE3bl KapOOHOBBIX KHCIOT M3 MAaJIOHOBOTO 3(upa.
[TomyyeHne KUCIOT M KETOHOB M3 aleToykcycHoro 3¢gupa. 1,3-JukapOOHWIBLHBIE COSIUHEHHS B
peakiun Muxasa. Peakiyn konaeHcanmu 1,3-TuKkapOOHUIIBHBIX COCTUHEHUN C allbJeTHIaMu
(peakuust Knésenarens).

6.3. o,B-HenacelenHbie KapOOHMIEHBIE COSTUHEHHS.

o,B-Henaceimennpie  kapOOHWIBbHBIE coenuHeHus. CrocoObl monydeHus. Dusndeckue
cBoiicTBa. [IpocTpaHCTBEHHOE M DJIEKTPOHHOE CTpOCHME. XMMHYECKHe cBoiicTBa. HykneodumbHOe
MIPUCOEIMHEHNE K O, 3-HEHACBIIEHHbIE KapOOHWIBHBIM COEAMHEHUAM: 1,2-nipucoenHeHue (Mpsmoe
npucoenuHenue) u 1,4-npucoenuHenne (CONMPSKEHHOE NPUCOEAMHEHHE, peakius MmuxasJs).
HoHopbl u aknenTopbl Muxasmisi. DakTopbl, BAMSIONIME HA THI MPUCOEIUHEHUE: CTPOEHUE
cyOcTpata, ctpoeHue peareHta. [IpucoequHEeHnE METATIOOPTaHUYECKUX COCITUHEHHA: PEaKTHUBOB
['puHbsipa, TUTUHOPTAaHUYECKUX COCAMHEHUN W JTUTUNIHATKUAIKYNpaToB. [IpsiMoe u compshkeHHOE
MPUCOEIMHEHNE [MaHUI-aHUOHA, KOHTPOJIb YCIIOBHUI TMpoliecca sl BHIOOpa TUMA MPUCOSIHHEHUS.
[Tpucoenunenue O-, N- u S-nykineodusoB. 3HaueHne peakiuy Muxasiisi B OpraHn4ecKOM CHHTE3€.
Enamunnbiii Mmeton Ctopka. AHHenupoBaHue 1o PoOWHCOHY, MOHATHE O KacKaaHBIX (IOMHUHO)
npoleccax.

Pazoen 7. A3omcooepocawue coeounenus u 2emepoyukiuyeckKue coeouHeHus.

7.1. HutpocoenuneHusl.

Knaccudukanmus u  Homenkimatypa. CnocoObl  mosydeHus. [IpocTpaHcTBeHHOE U
9JeKTpOHHOE cTpoeHue. lloTeHnuansl HMOHU3ALMM M 3JEKTPOHHOE CPOJICTBO; OOIIas
XapaKTepUCTUKA PEAKIIMOHHOW CITIOCOOHOCTH. XUMHUUYECKHUE CBOMCTBA. TayToMepus NEepBUYHBIX U
BTOPUYHBIX aTU(PaTUYECKUX HUTpOcOoeAMHEHUH. [IpuurHbI MOABMKHOCTH aToMa BOJOpO/ia MPH 0~
yraepogHoM arome. CH-KHCIOTHOCTH TEpPBUYHBIX M BTOPHUYHBIX HUTPOAIKAHOB M JKHUPHO-
apoMaTU4YecKux HUTpocoeauHeHuil. Peakuuu co menouamu. CtpoeHue coneid. BzammopeiicTBue
HUTPOHAT-UOHOB C KapOOHWIBHBIMU COEJUHEHHUSIMHU (peakiusi AHpH). ApoMaTHYECKHE
HUTpOCOEIMHEHUs. Peakliiu BOCCTaHOBJIEHHUSI HUTPOAPEHOB B KHUCJIOW W IIEJIOYHOU cpejax.
[IpomexyTouHble  OPOAYKTHI ~ BOCCTAaHOBJEHUS  HUTPOrpyNmbl  (HUTPO30COEIUHEHMS,
apWITHIPOKCHIIAMHUHBI, a30KCHU-, a30- U THAPA30COCANHEHNs ). BeH3uIMHOBas MeperpynnupoBKa.
CeneKTUBHOE  BOCCTAaHOBJEHHWE  HHUTPOTPYINBl B  JUHHTpoapeHax. [IpumeHeHue B
MIPOMBIIUIEHHOCTH; TOKCHYHOCTh HUTPOCOETUHEHUH.

7.2. AMUHBL.

Knaccudukammst u  HomeHnkiarypa. CrnocoObl  monydeHus. Dusnueckue CBOMCTBA.
[IpocTpaHCTBEHHOE U 3JIEKTpOHHOE cTpoeHue. lloTeHuuanbl HMOHM3allMU U IJIEKTPOHHOE
CPOJICTBO; O0IIasi XapaKTEPUCTUKA PEAKIIMOHHOM crTocoOHOCTH. XuMUdeckue cBoicTBa. CTpoeHHe
U OCHOBHOCTb. Peakiuu c KUCIOTaMH, CTPOEHHUE CcoOJied, HMX HOMEHKJIaTypa M CBOWCTBA.
AJNKUIMpOBaHUE U aAlIUJIMPOBAHNE; MEXaHU3MBbI 3TUX peakluuid. YeTBepTHUHbIE aMMOHHEBBIE COJTU U
OCHOBAHHUS: TIOJTY4YEHHUE, CTPOCHUE, CBOMCTBA; PACILIEIIEHHE YeTBEPTUYHBIX aMMOHHEBBIX OCHOBAHHH,
HanpaBieHue peakuuil. [Ipasuno ['opmana. EHaMUHBL: aNKWIMpOBaHWE E€HAMHHOB, CONPSDKEHHOE
NPUCOCIMHEHNE  €HAMHUHOB K  O,[3-HCHACBHIIEHHBIM  KapOOHUJIBHBIM  COCJAUHCHUSIM.
Unentudukanus u pasgeineHne MEPBUYHBIX, BTOPUYHBIX U TPETHUYHBIX AMHHOB C MOMOUIBIO
o6ensoncynbpoxmopuna (mpodba XwuucOepra). Peaknum aMHHOB C a30TUCTON KHUCIOTOM.
Oco0eHHOCTH peakuuil AMEeKTPO(YUIBHOTO 3aMEIICHUS] B apOMAaTHUECKUX aMUHaX (HUTPOBAHUE,
raJIoreHUpOBaHue, Cyiab(upoBanue, GopmuiupoBanue). [IoHSITHE O 3aUIMTHBIX TPYMIAX AMUHOB!
alleTWIbHAsL 3allWTa, 3allUTa MPOU3BOAHBIMH YroyibHOW KucaoThl (Boc- m Fmoc-) — ycranoBka
3alUThl, YCTOMYMBOCTH BO BpPEMsS CHHTE3a M CIHOCOOBI yJaJlieHUs. AIWIMPOBAHHE aMHHOB TI0
OeH30JIbHOMY KOJIbIly. OKHCIEHHE aMHHOB. N-OKCHBI aMHHOB, paciieruienne N-okcuaoB o Koyy.
[IpuMeHeHre B IPOMBIIITICHHOM OPraHMYECKOM CHHTE3€. AMHUHBI B OMOJIOTHH.
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7.3 A30- 1 TMA30COEIUHEHUS.

[Tonyuenue nuazoCoeMHEHNUN peaKuel JUa30TUPOBAHUS: YCIOBHS MPOBEACHUS PEAKIH 1
MEXaHU3M, MPHUPOAAa HHUTPO3UPYIOIIETO PEareHTa; pa3inyusi B YCTOMUYMBOCTH HACBHIIIEHHBIX WU
apoMaTU4ecKux JuazocoequHeHuil. dusmueckue cpoiicTBa. [IpocTpaHCTBEHHOE U 3IEKTPOHHOE
CTpOCHHE apOMaTHYECKHX JMA30COCIWHEHHH B 3aBucuMocTd OT pH cpenpl, TayromepHsbie
npeBpameHns. XUMUYEeCKUe CBOMCTBA. Peakiuu, MpoTeKarolmue ¢ BBIICICHUEM a30Ta: 3aMEIlCHHe
JIMa30HUEBOM TPYNIBl Ha THAPOKCH-, AIKOKCUTpYyMIy, ¢Top, #Hoxa. Peakuumm paaukaibHOTO
3aMEIICHUsT JMa30TPYIIbl HAa XJIOp, OpOM, LHAHOTPYIITY, HUTPOTPYIIY, BOJOpOJ, Peaximu,
npoTekaromye 6e3 BbIIeJIeHUs a30Ta: BOCCTAHOBIIEHHE /10 apUIITHApa3suHOB. A3ocoueranue. A3o-
U IMa30COCTaBISIOIINE, YCIOBUS COUeTaHUs ¢ aMUHaMU U peHosiamu. [lonyueHue u npumeHeHue
a30Coe/IMHEHUH, a30KpacuTend. J[na3omMeTas, MoJlydeHre U peakluy ¢ KUCJIOTaMU U KETOHAMHU.

7.4 I'eTepOLMKINYECKUE COCTUHEHUSI.

Knaccudukanusa. ['etepormkinmueckue apoMatuyeckue coeauHeHus. OcoOeHHOCTH
MOJIEKYJIAPHOU CTPYKTYphl. llsSTHWIeHHBIE Te€TEpOLUKINYECKUE COeAUHEHHUs: (QypaH, MHUPPOIL,
tnoden. Homenkmnarypa. CrocoObl mosydeHus. [IpocTpaHCTBEHHOE M SJEKTPOHHOE CTPOCHUE.
ApomatnaHOCTh. OCOOEHHOCTH peakiuid SIeKTPOPMIbHOTO 3aMenieHus. AnuaopoOHOCTb.
[Ipumenenne MoAM(PUIMPOBAHHBIX 3JEKTPOPUIBHBIX peareHToB. PeakiMoHHas CHOCOOHOCTh U
opuentarus. OpOurtansHbiii KoHTpodb. NH- KucnorHocts mnuppona. Baxkheimue peakuuu
nuppoJiaT-aHuoHa. [IUpponbHBI MK - CTPYKTYPHBIM (pparMeHT NpPUPOJIHBIX U OHOJIOrMYECKU
aKTUBHBIX coequHeHud. lllecTHuneHHble M TOJMSAEPHbIE TE€TEPOLUKINYECKUE COCIUHEHUS:
MUPUINH, XUHOJIUH, akpuauH. [lupuanH. DIeKTpOHHOE CTPOEHHE U apOMaTUYHOCTh. OCHOBHOCTD U
HyKJIeopmIbHOCTh. Peakiuu 351eKTpoduIbHOTO M HYKJICO(HILHOTO 3aMEIlIeHUs: pPEaKIMOHHAS
crocoOHOCTh 1 opueHTanus. [lupunnn-N-okcu, ero cTpoeHue, CriocoObl MOTYYEHUS U XUMUYECKUMA
cBoiictBa. Tayromepusi 2- u 4-THAPOKCH W aMHHONUPUAMHOB. COEAMHEHHUS C HECKOJIBKUMHU
rerepoaToMaMy B ITUKJIE: JTMA30JIbI, OKCA30JIbl, JUAa3UHBI U TpuazuHbl. OOmIas XapaKTepUCTHKA
XUMHYECKUX CBOMCTB. ['eTeponKInyecKne COeMHEHUSI B OMOJIOTHH.

Pazoen 8. Dnemenmor 6uoopeanuueckot xumuu.

AmuHokuciotel.  Kiaccudukamus. 3aMeHHMbIE H  HE3aMEHUMBIC  (-AMUHOKHCIIOTHI.
Homenknatypa. CriocoObl MoTydeHus o-aMHHOKapOOHOBBIX KUCIIOT U 3-aMUHOKAaPOOHOBBIX KUCIIOT
(peakust PonmonHoBa). DHAHTHOCENEKTUBHBIM CHHTE3 AMHHOKUCIOT. XWUMHYECKHE CBOWCTBA.
KucnoTHO-0OCHOBHBIE CBOMCTBA, IBUTTEP-UOH, U303JIEKTPUUYECKAsl TOUKA. Peaklinu aMHUHOTPYIIBL U
peakuy KapOOKCHIILHOW Tpynmbl, 0COOGHHOCTH WX peanu3anuu. OTHOIIEHWE K HarpeBaHUIO
pa3IMuYHBIX AaMUHOKHCIOT. 3allUTHBIE TpyNnbel aMuHOKUCHOT. llentunel. Homenkmnarypa.
DNEeKTpOHHOE U MPOCTPAHCTBEHHOE cTpoeHue. llemtunnbiii cunTe3. CTparerusi MCMOIb30BaHUS
3alIUTHBIX TPynn B nentugHoM cuHTe3e (Boc- m Fmoc-ctparerun). KonpeHncupytoriye peareHThlI.
[lenTuaHbIN CUHTE3 HA TTOJMMEPHOU MOITIOKKE. THIBI TOJIMMEPHBIX MaTpull, cMojia Mappuduinia.
Peanuzauus npouecca u ero apromatuszanus. OnpeaeneHue NepBUYHON CTPYKTYPhI MOJIUIIETITHIOB.
Onpenenenue N- u C-KOHIIEBBIX aMHHOKHCJIOT. Meron OnamaHa. BbpoMinaHoBBI MeTO.
®depmenTaTuBHOE pacieruienne. CeKBeHUPOBaHUE MOJIUIIETITH/IOB.

YraeBonsl.

Knaccudukamus yraeBogoB. Monocaxapuapl. OcoOeHHocTH cTpoeHUs. D-YriieBoasl.
Crioco0b1 n300pakeHrs MOJIEKYJT MOHOcaxapuioB: Gopmynbel dumiepa, TonneHca, Xeoypca u ap.
Kondopmanmonnsiii aHanm3 MoOHOCaxapuJoB. OnuMepbl. AHOMepbl. MyTapoTaiusi. XUMHYECKHUE
cBoiicTBa. Peaknmuu 10 TUAPOKCWIBHBIM TpyNHaMm: TJIMKO3WJIUPOBAaHUE, allMJIMPOBAHUE,
alKuiupoBaHue. Peakumm 1o KapOOHWUJIBHOW TpyNIe: OKUCICHHE H  BOCCTAHOBJICHUE.
BoccranaBnuBaronyie 1 HeBOCCTaHABJIMBAKOIIUE caxapa. EHomm3anums. DnuMepusanws. Peakius c
¢denmruapasuHoM. CHHTE3 U Jerpajanus MoOHocaxapuaoB: cuHTe3 Kwimmanu-Oumepa u
nerpanamus o Pybdy. erpamganus nmo Bosmro.

Pa3zoen 9. Jlabopamophwiti npaxmuxym.
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be3onacHble npuemsl U npaBuia paboThl B J1a0OPaTOPUN OPraHUYECKOW XUMHUU.

Xpomartorpadus. Bumbr xpomarorpaduu. Ilpumenennme TCX pmna wuaentudukanuu
OpPraHUYECKNX COCTUHEHHU. AJICOPOSHTHI M AMIOEHTHI, ucroyib3yembie B TCX. Bwibop smioeHTa.
Oobnapyxenue BeniectB. Ko dunuent yaep:xuBanusi.

OO6mue meroasl paboTel B maboparopuu opraHudeckoil xumun. Ilocyna, Hanbosnee yacto
npumMeHnsiemas B 1abopatopuu. HarpeBanue. Oxnaxnenue. [lepemernmBanue.

MeToapl OYHCTKH TBEpIBIX BemlecTB. Bosronka (cyomumanus). Ilepeocaxnenue.
[epexpucrammzanus. OmnpeneneHue TemIrepaTypbl IUIaBIeHHs. METOJ «CMEMIaHHOW IMPOOB»,
Jenpeccus TeMIIepaTyphl IIaBJICHUS.

Mertoapl OUMCTKH XKUIKUX BemiecTB. [Ipocras u dpakumnonnas neperonka. [leperonka npu
aTMOC(EpHOM U IMOHMKEHHOM JaBJICHUH.

MeToapl BBIJICNICHUST OPraHMYECKUX BEIIECTB U3 PEAKIMOHHOM CMECH. OKCTPAKIIMSL.
[leperonka ¢ BossiHbIM napoM. OTroHKa pacTBOPUTEIISL.

MeTob1 CIEKTPaTbHON UACHTU(DUKAIIMN OPTaHUYECKUX COSIMHEHUH.

CuHte3bl opranndecknx BemiectB. OOmMe npaBuiia MOATOTOBKUA W MPOBEICHHS CHHTE3A.
3amava U CYIIHOCTh SKCIIEPUMEHTA. TeopeTHUecKrue OCHOBBI Mporiecca. Bribop ycnoBuii peakuuu.
Pacuer cuntesa. Texnuka 6e3onacHoctu. [Ipubop myis nmpoenenusi cuntesa. [IpoBeneHne ombiTa.
KoHntpons 3a xonom peakimu. Beigenenue, ouncTKa U aHaJIU3 MPOAYKTa.

4. O6bpeM yueOHON TUCIUTUINHBI

Beer Cemectp
Bun yaeOHoit paboThl cero 3 4 5
3E |Akan.u. | 3E |Akag.u. | 3E |Akan.u. | 3E |Axan. u.
QMR OO 15 | 540 6 206 | 6 | 216 3 108
JCITATLITUHBI
Kowraxrias padora - 622 | 224 |222| 8 [222| 8 |1.78| 64
ayIMTOPHbIE 3aHATHS:
Jlekuuu 2.67 96 1.33 48 1.33 48 - -
[Ipaktrnueckue 3anstus (I113) | 1.78 64 0.89 32 0.89 32 - -
JlaGopaTopHbIe pabOTHI 1.78 64 - - - - 1.78 64
CamocrositeibHasg padora | 6.78 244 2.78 100 | 2.78 | 100 1.22 44
?acl)\f;?:;;l::anaﬂ pabora 0.2 i i 0.2
6.78 2.78 2.78 1.22
CamocTosTenbHOE H3ydeHUE 243.8 100 100 5.8
pa3aesoB AUCIHIIIHHEI
IK3aMeH 2 72 1 36 1 36 - -
KonraktHass ~ paGora  — 0.8 0.4 0.4 )
IIPOMEXYTOYHAS aTTECTAlIUA 2 1 1 -
IloaroroBka K 3K3aMeHy 71,2 35,6 35,6 -
Bujx koHTpOJIA: JK3aMeH IK3aMeH 3auer
Beero Cewmectp
Bun yue6Hoit paboTsl 3 4 5
3E |Actp.u. | 3E |Actp.u. | 3E |Actp.u. | 3E |Actp.u.
QIR O 15 | 405 6 162 | 6 | 162 3 81
JCIUTLITUHBI
Konrakruas padora - 622 | 168 [222| 60 [222| 60 |1.78| 48
ayIUTOPHbIE 3aHATHS:
Jlekuuu 2.67 72 1.33 36 1.33 36 - -
ITpaktrnueckue 3anstus (I13) | 1.78 48 0.89 24 0.89 24 - -
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JlabopaTtopHbie pabOTHI 1.78 48 - - - 1.78 48
CamocrosiTesibHasi padora | 6.78 150 2.78 75 2.78 75 1.22 33

fa?\f[{gjfgfl{{f:anaﬂ abora 0,15 } - 0,15
C E 6.78 2.78 2.78 1.22
AMOCTOSITENILHOE U3YUEHUE 149,85 7 s .55

pa3eioB TUCITUTIIHHBI
IK3aMeH 2 54 1 27 1 27 - -
Konraktaas pabora  —

0,6 0,3 0,3 -
IIPOMEXKYTOYHAs aTTeCTalUs 2 1 1 -
IloaroTroBka K 3K3amMeHy 53,4 26,7 26,7 -
Bujx koHTpOIIA: JK3aMeH IK3aMeH 3auer

AHHOTanus padoyeil NporpaMMbl JUCIUTLIAHbBI
«®Pu3znueckas xumus» (b1.0.12)

1. leab IMCUMINIMHBI — PACKPBITH CMBICI OCHOBHBIX 33aKOHOB, YIPABJISIOLIUX XOJIOM
XUMHYECKOTO TMPOIIEcca, IMOKa3aTh OOJACTH MPWIOKEHUS STHX 3aKOHOB M HAy4YUTh CTYJEHTa
rPaMOTHO MPUMEHSTh UX MPU PEIICHUN KOHKPETHBIX TEOPETHUECKUX U MPAKTUYECKUX 3a/]a4, TOHSATh
OCHOBHBIE KMHETUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHYECKUX MPOIECCOB M POJIb KaTajin3a
JUTS XUMHYSCKOH TEXHOJIOTHH.

2. B pe3yJbTare n3y4eHus1 AUCHUIIUHBI 00y4YaIOIIMIACH JOJIAKEH:

Obaaoamsb cnenyonMA KOMIETSHIUSIMU ¥ UHIUKATOPAMH UX JTOCTUIKCHUS:

OIIK-1.7, OIIK-1.16, OIIK-1.24, OIIK-1.25.

3uams:

- OCHOBHBIE 3aKOHBI (DU3NYECKON XHMHH, B3aHUMOCBS3b (PUINYECKUX W XUMHUYECKUX
XapaKTEepUCTHK MPOIIECCa;

- IyTU OMPENEICHHUS BAXHEUIINX XapaKTEPUCTUK XUMHUYECKOTO pPaBHOBECHUS (KOHCTAHTBI
paBHOBECHS, PaBHOBECHOT'O BBIXOJa MPOAYKTA, CTEMIEHH IPEBPAIICHHsS HMCXOJHBIX BEIIECTB) M
BIIMSIHUS Pa3IMYHBIX (PAKTOPOB HA CMEIICHHE XUMUYECKOTO PaBHOBECHS;

- TEPMOJIMHAMHAYECKOE OMUCAHNE CBONCTB UJ€aIbHBIX U HEUJICAIbHBIX PACTBOPOB, MOIX0/IbI
K HaXOKJIEHUIO NapI[MajIbHbIX MOJIIPHBIX BEJIMYMH KOMIIOHEHTOB PacTBOpPA.

- TEOPUIO TATbBAHUYECKUX SIBJICHUI;

- TEOPUH KUHETUKH, IIyTH TEOPETHUUYECKOTO pacuera CKOPOCTeH XUMUYECKUX peakiuil u
OTPaHUYEHHUS B TPUMEHUMOCTH PACUETHBIX METOIOB;

- OCHOBHBIE YEpThl TOMOIE€HHOTO W TE€TEePOreHHOr0 KaTajiu3a, MPUYUHBI YCKOPEHHS
XHMMHMYECKOT0 Tpoliiecca B MPUCYTCTBUM KaTaau3aTopa.

Ymemn:

- IPUMEHATL TEOPETHUECKUE B3HAHUS W OKCIEPUMEHTAIbHBIE METObl HCCJICIOBAHUS
(M3HYeCKON XUMUH TIPY PEIICHUU PO ecCHOHAIbHBIX 3a/1aY,

- IPEJICKA3bIBaTh U HaXOJIUTh ONTUMAJIbHBIE YCIOBHS IPOBEICHUS XUMHUYECKOTO MPOIEcca C
LEJbI0 MOJIYYEHHS] MAKCUMaJIbHO BO3MOYKHOTO BbIXOJa HHTEPECYIOIIETO MPOAYKTA;

- IPUMEHATL TEOPETHUECKUE B3HAHUS W OKCIEPUMEHTAIbHBIE METOJbl HCCJICIOBAHUS
(U3NYECKON XUMHUH ISl PEIICHHUS] BOIIPOCOB, BOSHUKAIOIIMX MPH U3yYEHUU KMHETUKU XUMHUYECKUX
peaxkuuii;

- IPOBOAMTH AHAJIU3 U KPUTUYECKH OLIEHUBATH MOJIYYEHHBIE HKCIIEPUMEHTAIbHBIE JIAaHHBIE,
00001maTh 1 JeaTh 000CHOBAaHHBIC BHIBOBI HA 0a3€ MPOBEIEHHBIX OTBITOB.
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Braoems:

- KOMITJIEKCOM COBPEMEHHBIX TEOPETHUYECKUX METOJOB (PU3NYECKOW XUMHH ISl PELICHHS
KOHKPETHBIX UCCJIEI0BATEIbCKUX 3a/aY;

- HaBbIKaMU OTPEJIEICHUSI COCTOSIHUS PABHOBECUS U CaMOIPOM3BOJILHOTO HaIpaBJICHUS
XUMHUYECKOTr0 MpoIecca;

- 3HAaHUSIMH OCHOBHBIX 3aKOHOB (PM3MUECKON XMMHUU ISl COACPIKATEIBHON MHTEPIpETAIH
TEPMOJIMHAMHYECKHUX PACUETOB;

- METOJIaMU ONpPENEICHUs] MOpsiiKa U CKOPOCTU PEaKLMH, YCTAHOBJICHUS JIMMUTHUPYIOIIEH
CTaJIM¥ U MEXaHU3Ma U3y4aeMON XUMHUYECKON peakilnu;

- HABBIKAMU  COCTABJICHUSl TaJbBaHMUYECKHUX JJEMEHTOB JUIsl LeJed  ompeaeseHHs
TEPMOJAMHAMUYECKUX XapaKTEPUCTUK U KOHCTAHT PaBHOBECHS UCCIIETyEMOI peakiuy;

- 3HAaHUSIMM OCHOBHBIX 3aKOHOB XHMHYECKOW KHHETUKHU, BIMSHUS Pa3IMYHBIX (aKTOPOB
(TeMmepatypsl, JaBJIE€HUs, KaTAIM3aTOpa) Ha CKOPOCTh XUMHUYECKOM peaKIuu.

3. Kpatkoe coaep:kaHue M CUMILINHBI
5 Cemectp
Paszpnen 1. Xumudeckasi TepMOAUHAMHUKA
1.1. IlepBblii 3aKOH TEPMOJIUHAMUKHI

TepMoMHAMUYECKHE CHUCTEMBI W TEPMOJMHAMHYECKHE MapaMeTpbl. DKCTEHCHBHBIE U
WHTEHCUBHBIE CBOMCTBA cUCTEMBI. TepMoauHaMuueckuil mporecc. @yHKIIUU COCTOSHUA U (PYHKITUU
npoiiecca. BHyTpeHHss SHEprus ¥ SHTAIBIN, UX cBolcTBa. TemtoTa n pabora kak (opMbl iepeadn
sHepruu. PaboTa pacmmpenuss rasza u mnosie3Has pabora. DPoOpMyIMPOBKM IMEPBOTO Hayaja
TEPMOAMHAMUKH. B3aMOCBS3b TEMIOTHI, pabOThl U U3MEHEHHsI BHYTPEHHEN YHEPIHH B H30XOPHOM,
1n300apHOM M U30TEPMHUUECKOM Ipoleccax. TeroéMKOCTh BEeIeCTBAa — U30XOpHAst WK U300apHas,
MOJISIpHas, yaenbHas. TemmoéMKOCTh UaeaIbHbIX Fa30B, B3aUMOCBSA3b MOJISIPHBIX TerioéMkocTeit Cp
u Cv ugeanbHOro rasza. Termo€MKOCTh TBEPIbIX BEHIECTB M KUAKOCTEH. 3aBHCHUMOCTb MOJISIPHOM
n300apHON TEMJIOEMKOCTH BEIIECTBA OT TEMIIEPATyphl, SMIUPHUUECKHE YPABHEHHUs (CTENEHHbIE
psAnbl), X MPUMEHUMOCTh. 3aKoH KyOoB JleGas, mpaswmio rononra u [ltu. Cpenusis mzoOapHas
TEIUIOEMKOCTh BEILlECTBA B MHTEpBaje TeMieparyp. TemmepaTypHas 3aBUCUMOCTh IpHpaIleHus
sutanbiuu BemectBa (Hr — Ho) mpu mocrossHHOM naBieHuM ¢ y4€ToM (ha30BBIX IMEPEXOJIO0B.
TennoBoit >ddexr xumuueckoro mporecca. OCHOBHOE cTaHmapTHOE cocrosinue. CTaHAapTHBIE
SHTAJIBNUM 00pa3zoBaHMs M cropaHus BemiecTB. IIpumenenume 3akona ['ecca ans BBIUMCIIEHUS
TEIJIOBBIX A(P(HEKTOB XUMHUUYECKUX U (PU3UKO-XUMHUYECKHX TMpoiieccoB. CBs3b TEIIOBBIX d()PeKToB
IIPU [TOCTOSTHHOM 00BbEME U MPU MMOCTOSTHHOM JIaBJIEHUH. 3aBUCUMOCTH TEIJIOBOTO 3¢ (deKTa peakuu
or Temmeparypsl. BeiBog u ananu3 ypaBHenus Kupxroda B auddepenmmanshoit ¢dopme.
WuTerpupoBanue ypaBuenus Kupxroda.

1.2. Bropoii 3aKOH TEPMOJUHAMUKH.

CaMonpou3BOJIbHBIE U HECAMOIPOU3BOJIBHBIE, OOpaTUMBIE U HEOOpaTUMBbIC, PABHOBECHBIC
(KBa3UCTATHUECKUE) M HEPABHOBECHBIC IMpoIlecChl. PaboTa paBHOBECHOTO ¥ HEPABHOBECHOTO
nporeccoB. DopMyTUPOBKH BTOPOrO Hayalda TEPMOJWHAMHKH. OHTPONHS KaK KpPUTEpUi
HANPAaBICHHOCTH CAMOIMPOU3BOJIBHBIX MPOIECCOB M PABHOBECHUS B HM30JMPOBAHHBIX CHCTEMaX.
3aBHCHMOCTh DHTPOIUU BEIIECTBA OT MapaMETPOB COCTOSIHHUS (TEMIEpaTyphl, JaBieHUs, 00bema).
Pacyer WM3MEHEHHS SHTPONHMH B PA3JIMYHBIX TPOIECCAX, CBSI3aHHBIX C HU3MEHEHHEM COCTOSHUS
U7CATBFHOTO ra3a, a TAK)KE YUCTHIX TBEPABIX MIIN KUIKUX BEIIECTB. I3MeHeHe SHTPOINH B po1iecce
CMEILIeHUs HIealbHbIX ra3oB. V3MeHeHue >HTponuu npu (a3oBeIX Nepexonax. Temnosas Teopema
Hepucra, nocrynat I[lnanka (Tpetbe Hauano TepMmoanHaMuku). CTaTHCTHYECKAsh WHTEPIIPETaLns
BTOPOTO Hayaja TEPMOJAMHAMUKH, ypaBHeHHEe bombimana-Ilnanka. Beraucienue aOcomroTHOU
SHTPONHU BEIIECTBA. PacdeT M3MEHEHHs SHTPONMUM B XHUMHUYECKHX PEAKIUSAX TPU Pa3IHIHBIX
temneparypax. O0veaunennoe ypasuenue I u Il 3axkoHoB TepmonuHamMuku. DHeprus [ enpMrossia u
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sHeprust [ mO0ca Kak KpUTEepUH HANPABICHHOCTH MPOLIECCOB U PABHOBECHUS B 3aKPBITHIX CHCTEMaX.
XapakTepucTuueckue (QyHKIUU. 3aBUCUMOCTh dSHepruu ['empmronbua u sHeprum [ 'ubbca ot
napaMeTpoB cocTosiHU. TeMmneparypHas 3aBUCUMOCTb dHepruu [ m66ca BemecTBa ¢ y4€ToM (ha30BbIX
nepexoaoB. Pox dazoBoro nepexona (mepBbiii, BTopoii). YpaBaenus [ m66ca-I'enpmrosbmna. Pacuer
M3MEHEHUI CTaHAapTHRIX dHepruii [ mo0ca u ['enpbMrobia B XUMHUUECKUX PEAKIUSIX TPU Pa3TUIHBIX
TeMIeparypax.

CucremMbl TEPEeMEHHOTO0 COCTaBa. XHWMHUYECKH TMOTEHIMAT KOMIIOHEHTA CHCTEMBI.
3aBHCHMOCTh XMMHYECKOTO MOTEHIMANa OT JABJICHUS M TEMIEpaTypbl. YCJIOBUS pPaBHOBECHS WU
CaMOIIPOM3BOJIBHOTO MPOTEKAHUS MIPOIECCA B CUCTEMAX IIEPEMEHHOI'0 COCTaBa.

1.3. Xumuueckoe paBHOBECHE.

MarepuasibHbIii  0aaHC XMMHYECKOW peaKIMH, CTeNeHb TMPeBpalleHUs, XUMUYECKas
nepeMeHHas. Y paBHEHHE W30TEPMbl XUMHUUECKOM peakuuu (n3oTepMbl BanTt-I'odda). Xumudeckoe
CpO/ACTBO. AHallM3 ypaBHEHMS H30TE€PMbl JUIs OIpPE/EeHHs HANpaBiIeHUsS CAMONPOU3BOJIILHOTO
NIPOTEKAaHUs] XUMHUYECKOH peaklUuud OT JAHHOTO HCXOJHOrO (HEPaBHOBECHOI'O) COCTOSHUS.
TepMmoanHamMuueckass KOHCTAHTa XMMHUYECKOI'O PpABHOBECHS M SMIMPUYECKUE KOHCTAHTHI
xumuaeckoro paBHoBecus (Ky, K¢, Kn, Kp), ypaBHeHUS UX CBSA3M IJIs1 pEakIIuu B UACAIBHON Ta30BOM
cmecu. KoOHCTaHTBI paBHOBECHS JJisi TOMOI'€HHBIX M TETEPOT€HHBIX pEeaKLUud, HJIealbHbIX U
HeW/IeaIbHbIX PEAKIMOHHBIX cHcTeM (Ha mpumMepax). CMelleHHe XMMHUYECKOro paBHOBECHS NpHU
n3MeHeHun oobmiero aasnenus (T = const) u pu gobaBiIeHUH B cucTeMy uHepTHoro rasa (T = const,
P = const).

Bnusinue TemnepaTypbl Ha KOHCTAaHTY XMMHUYECKOTO PAaBHOBECHS, YpAaBHEHUS H300apbl U
M30XOPbl XUMHUUYECKON peakiuu. BbIBoj, aHAamWM3 M HMHTErpUPOBAHHE HA3BAHHBIX ypaBHEHHM Ha
npuMepe ypaBHEHUs n3o00apbl. PacyeT cpemHero m MCTUHHOTO TEIJIOBOrO 3(PdeKkTa XUMUYECKUX
peaKuii U3 3aBUCHMOCTH TEPMOJMHAMUYECKONH KOHCTAHTHI PaBHOBECHUS OT Temreparypbl. Pacuer
KOHCTAaHT DPABHOBECHS XMMHUYECKHX PEaKIHi W3 CTAaHAAPTHBIX TEPMOJMHAMUYECKUX (DYyHKIUI
BEIECTB. BhIUMCICHHE KOHCTAaHT PAaBHOBECHS XMMHUYECKUX PEAKIUH 1O CIPAaBOYHBIM JaHHBIM O
KOHCTAHTaX PaBHOBECHs PEaKIIMii 00pa30BaHMs COCTMHEHHH U3 MMPOCTHIX BEIIECTB.

Pa3nen 2. ®a3oBble paBHOBECHS B OJTHOKOMIIOHEHTHBIX CHCTEMAX
2.1. ®azoBbIe nIEpex0/Ibl U (a3oBas [uarpaMmma COCTOSHUS 7Sl OJJHOKOMIIOHEHTHBIX CHCTEM

®daza, KOMIOHEHT, YHCIIO cTernener cBoOobl. [IpaBuno ¢a3 ['nbbca. [Ipumenenne npasuia
¢a3 ['mO6ca must ananu3a (ha3oBBIX pPaBHOBECHMH B OJHOKOMIIOHEHTHBIX cucTemax. J(marpamma
COCTOSTHHSI OJTHOKOMIIOHEHTHOU CUCTEMBI, €€ (Da30BbIE MOJIs, TMHUN U TPOUHBIE TOUKH, BBIPAKAIOIINE
COOTBETCTBEHHO oaHOGazHoe, nByx(dasHoe u TpexdasHoe paBHOBecHs. HachlleHHBIN map,
TeMIlepaTypHasi 3aBHCHUMOCTb JAaBJICHMsI HACBIIIEHHOro mnapa. KpuTuyeckas Touka, KpUTHYECKOE
COCTOSIHME BEIIECTBa, €r0 0COOCHHOCTH. BriBoA M aHanm3 ypaBHenus KuiamelipoHa. 3aBHCHUMOCTB
TEeMIIepaTyphl IJIABJICHUS OT BHELIHErO IaBJICHMs, UHTErpUpoBaHuE ypaBHeHus Kiamelipona st
paBHOBECHsI TBEPAOE TENO - XUAKOCTh. PaBHOBecus ¢ ra3oBoi (as3oii, ypaBHenue Kiamneiipona-
Knay3uyca, BBIBOJ 1 HHTETPUPOBAHUE YpaBHEHUS JJIsl OMMCAHUS JIMHUM UCTIApEeHUsl U CyOIuMaluu,
ucnojb3yemble fonymienus. OnpezaeneHre KOOpAUHAT TPOHHON TOUKH.
2.2. OnpeneneHue TepMoAMHAMUYECKUX (DYHKIIHI mporiecca Gpa3oBOTo nepexoa

Ilpumenenue  ypaBHenuss  Knaneiipona-Knaysuyca  jyisi  pacuera  HM3MEHEHHS
TepMOAMHAMUYeCKUX (yHKUMM npu (Ha30BbIX MpeBpalleHusIX. B3auMocBs3b SHTANBIUH TIaBICHUS,
WCIIapeHMs ¥ BO3TOHKH B TPOMHON TOUKE. DMIUpPHUUECKOe IpaBmiio TpyToHa.

Paznen 3. Tepmoannamuyeckasi TeOpusi paCTBOPOB
3.1. OcHOBBI TEPMOIUHAMUKH PACTBOPOB. [lapiirianibHbIE MOJTbHBIE BEIMUUHBI

Knaccudukanum pacrBopoB. IlapuuanbHbie MOJSpHBIE BETUYMHBL. Y paBHeHHs [ nOOca-
JlroremMa (BBIBOJ M aHaimu3). MeTonbl ONpEeNesIeHUs] NapLUaTbHBIX MOJIIPHBIX BEJIWYMH (METOJ
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KacaTeNbHBIX W METOJ OTpe3KoB). (OTHOCUTENBHBIC MapIHaIbHbIE MOJISIPHBIC BEJIMYMHBI
(mapuuanpHbIe MOJISIPHBIE PYHKIMU cMetieHus ). TepMoanHaMudeckue () yHKIIUN CMEIICHHUS.
3.2. TepmoaAMHAMHUECKOE OMMCAHUE UI€ATBbHBIX U HEUACAIbHBIX PACTBOPOB

WneanbHble (COBEPIICHHBIE) PACTBOPHl. XMMUYECKUNA MOTEHLMAT KOMIIOHEHTA HJI€aIbHOTO
pactBopa. TepmonuHamuueckue (QYHKIMMA CMEMICHHs JUIS WACATbHBIX pacTBOpoB. PaBHOBecue
"uneanpHBIA pacTBOp-nap'", 3akoH Payns, rpaduueckas uHTepnperanus 3akona Paymns. IlpeaensHo
pa3baBiieHHBIE PACTBOPHI, 3aKOH [ eHpu. YpaBHEHHE XUMUYECKOTO TOTEHIIMAJIA ISl PACTBOPUTEIIS U
pacTBOpPEeHHOTO BemlecTBa. HenpeanbHble (peaibHbIe) paCTBOPHI, MOJIOKHUTEIBHBIC H OTPUIIATEIILHBIC
OTKJIOHEHHUS OT UAeaIbHOCTH (OT 3akoHa Payns). CTaHnapTHBIE COCTOSIHUSL KOMIIOHEHTOB pacTBOpa.
CummMmeTpr4Has 1 HECUMMETPUYHAsi CUCTEMbl CpPaBHEHHUs. PacueT akTMBHOCTEH M pallMOHAIBHBIX
KO3 (UIIMEHTOB aKTMBHOCTH KOMIIOHEHTOB pacTBopa. TepmMonunHamMuueckue (QyHKIMH CMEIIECHUs
JUIsl HeUJ1eadbHbBIX PACTBOPOB. 3aBUCUMOCTh aKTUBHOCTH U KO3((UILIMEeHTa aKTUBHOCTH KOMITOHEHTA
OT TeMIIepaTypbl U JJaBICHHUS.
3.3. KonnuratuBHble CBOWCTBA pa30aBJICHHBIX PACTBOPOB HEJIETYYMX BEIIECTB B JIETy4eM
pacTBopHTEne

KomnmuratuBubele cBOMCTBa pa30aBiICHHBIX pPAcTBOPOB HEJIETYYHMX BEIECTB B JIETY4HUX
pacTBopuTesiX (MOHM)KEHHE MAaBJIEHUS HACBHIIIEHHOI'O Iapa pPacTBOPUTENS HAJ pacTBOPOM IO
CPaBHEHUIO C YHCTHIM PACTBOPUTENIEM, MOBBIIIEHUE TEMIEPAaTyphbl Hayala KUIEHUS U MOHMKEHUE
TeMIepaTyphl Hayajla OTBEP/IEBAHUSI PACTBOPOB, OCMOTHYECKOE JaBjieHue). DOYIIIMOCKOIIMYecKas U
KPHUOCKOIIMYECKass KOHCTAHTbI pacTBOpUTENs. BBIBOA ypaBHEHUs, CBS3BIBAIOLIETO IOHMKEHUE
TeMIepaTyphl Hayaa OTBEpEBaHUs C KOHIEHTpaluen pactBopa. OcMoOC, OCMOTHUYECKOE J1aBlICHUE,
oOpaTHbIii ocMoc. Mcrmonb30BaHne KOJUTUTATUBHBIX CBOMCTB ISl ONPENETICHUS MOJISIPHOW MAaccChl,
CTETIEHHU JUCCOLMALIMY WIIM CTETIEHU aCCOLMAIMU PACTBOPEHHOTO BEILIECTBA.

Pa3nen 4. @a3oBble paBHOBeCHS] B MHOTOKOMIIOHEHTHBIX CHCTEMAax
4.1. PaBHOBecHE «KHJIKHI PACTBOP - HACBHIIICHHBIN TTAp» B IBYXKOMIOHEHTHBIX CHCTEMAX.

JlnarpaMMbl «IaBJICHUE-COCTaBY, «TEMIIEPATYpPaA-COCTaB», «COCTAB MAPa-COCTAB JKUIKOCTH
JUISL UACATBHBIX U HEUICaIbHBIX PacTBOPOB. [IpuMeHenue mpaBuiia a3 K UCCIEIOBAHUIO JHATPAMM.
3akonbl ['mb66ca-KoHoBanoBa. A3eoTpomnusi, TEPMOJMHAMHYECKOE YCIOBHE TOYKH a3e0TpoIIa.
[TpaBuio peruara. ®U3NKO-XUMUYECKHE OCHOBHI Pa3/ICICHUS KUIKUX CMECEH METOJaMH MEePETOHKU
U peKTu(UKaINY.

4.2. PaBHOBeCHE «KHJIKOCTH-TBEPA0E» B JBYXKOMIIOHEHTHBIX CUCTEMAX.

TepMudeckuii aHAIIN3, KPUBBIE OXJIAXKICHUS, TOCTPOCHUE TUArPaAMMBbI TNIABKOCTH 10 KPUBBIM
oxynaxaeHus. CUCTEeMBl C OTPaHMYEHHOW M HEOTPAaHMUYEHHOW pPAaCTBOPUMOCTBIO KOMIIOHEHTOB B
TBEP/IOM COCTOSTHUU. M3oMopdu3M. Tumsl TBEpABIX pacTBOPOB. JlnarpaMmsbl IIaBKOCTH U30MOP(PHO
KPUCTAJUTM3YIOLIUXCS BEMIeCTB. JlnarpaMMbl MIaBKOCTH CUCTEM C OTPAHUYCHHON PacTBOPHUMOCTHIO
B TBEPJOM COCTOSIHUM. DBTEKTUYECKOE M NEPUTEKTHYEeCKoe paBHOBecus. OmpeseneHne cocTaBa
ABTEKTUYECKOH )KHUIKOCTH IOCTPOeHHEM TpeyroibHika Tammana. [Ipumenenue npaBuna a3 ['ud0ca
K UCCIIEIOBAaHUIO (ha30BBIX PABHOBECHIA.

6 cemectp

Paznen 5. PacTBopbI 3J1eKTPOJIUTOB
5.1 PacTBOpBI 37EKTPOIUTOB B CTATUYECKUX YCIOBUSAX

TepMonnHaMUUecKoe ONHUCAHUE CBOMCTB pAcTBOPOB 3JIEKTPOIUTOB. AKTUBHOCTH U
KO3 (PHUIIMEHTH aKTUBHOCTH 3JIEKTPOJIUTA U MOHOB B PAacTBOPE, CPEIHNE MOHHBIE KOIPPHUIINEHTHI
aKTUBHOCTHU. CBsI3b aKTUBHOCTH 3JIEKTPOJIUTA CO CpeHEH MOHHOW aKTUBHOCTBIO M KOHIEHTpallMen
anektpoinuTa.  Monuas cwia pactBopa. I[lpaBuino wuoHHOM cuiibl. OCHOBHBIE TIOJIOKCHHS
AIEKTPOCTATUIECKON TEOPUHU CHUIIBHBIX 3J1eKTpoiuToB Jlebas-Xrokkens. [IpenenpHbiii 3akon [lebasi-

96



XIOKKeNs, BTOPOE U TPEThe MNPHUOMIDKEHUS TEOpUH, TpaduiyecKkoe TNPEJCTaBICHHE ATHX
3aBHUCHMOCTEM.
5.2 PacTBOpEHI 3JEKTPOIUTOB B TUHAMHUYECKHUX YCIOBHUIX

[IpoBognuku anekrpuueckoro toka I m Il poma, moHHast W ANEKTPOHHAS MPOBOIUMOCTb.
VY nenpHasi, MOJISIpHAS! U SKBHBAJICHTHAS SJICKTPUUECKUE TTPOBOJAUMOCTH, B3aUMOCBS3b MKy HUMHU.
3aBHCHUMOCTh YACNBbHOW W MOJISIPHOM DJIEKTPUUYECKON TMPOBOAMMOCTEH OT KOHIIGHTPAIIWH,
TeMIepaTypel M TPHUPOJBl pacTBopuTelisi. CKOpPOCTh M TMOJIBMKHOCTH (aOCONIOTHAsE CKOPOCTh
JIBIDKCHUS1) HMOHOB. 3aKOH HE3aBHCHMOTO JBWXEeHHS HOHOB (3akoH Kombpaymia). [IpenenbHbie
MOJISIPHBIE AJIEKTPOIIPOBOJHOCTH MOHOB. DcTadeTHBI MEXaHU3M MepeHoca 3JIEKTPUUECTBA HOHAMU
THJIPOKCOHMS U Truapokcuia. Yucna nepeHoca HOHOB. DJEKTPONPOBOAHOCTh PACTBOPOB CHIIBHBIX
3JIEKTPOJIUTOB, ypaBHEHUE KOpHs KBajapaTHoro (ypaBHenue Kombpaymia). Ilpumenenue teopuu
CWJIBHBIX 3JIEKTPOJIUTOB JII OOBSICHEHMS 3JEKTPOPOPETUIECKOTO M peaKkcallnoHHOTO 3(pQeKkToB
CHIKEHHUSI AJIEKTPONPOBOAHOCTH. BiusiHue 1moJiel BICOKOW HANpsS>KEHHOCTH U BBICOKOW YacTOTHI
NIEPEMEHHOr0  TOKa  Ha  AJIGKTPONPOBOJAHOCTH  PAcTBOPOB.  MeETOOUKH  HU3MEpEeHUs
3JIEKTPOINPOBOAHOCTH. KOHIyKTOMETpHUECKOE ONpeesieHne CTENEHH U KOHCTAHThl AMCCOLMALUU
CMalObIX AJIEKTPOJMTOB, TEIUIOTHI, HSHTPONMMU U dSHepruu [mbbca mpollecca IUCCOLMALINH,
PacTBOPUMOCTH MaJIOPACTBOPUMBIX COETMHEHUI.

Pa3znen 6. DiekTpoxumMmuuyeckue cucTeMbl (Lemm)
6.1 31C u 251eKTpOoAHBIE TTIOTCHIIUAIIBI

DNIEeKTPOXUMUYECKHE CHUCTeMBI (1ienr). BO3HMKHOBEHHME CKauka MOTEHIMajga Ha TPaHMIIE
pazaena npoBoaHuKoB I u Il pona. JIBoitHOM 35eKTpUUeCKU CIONU. DIEKTPOXUMHUUECKUN TOTEHIUA,
rajibBaHU-ToTeHIIMan. OOpaTUMBbIE AJIEKTPOJIBI U 00OpATUMBIE STIEKTPOXUMUYECKUE TIETTH (JJIEMEHTHI ).
DJEKTPOABIKYIAS CHJIAa TaJlbBAHUYECKOTO DJJIEMEHTA, YCJIOBHBIM JJIEKTPOJHBIA IMOTCHIIMAT
(moternmman B BomopoaHoil mkane). Ces3p JJIC ranbBaHMYECKOW WENMH C DJICKTPOJHBIMH
noreHumanamu. [Ipasuno 3HakoB 3J{C 1 3JIEKTPOIHBIX TOTEHIMAIOB. TepMoMHAMUYECKasT TEOPUS
raJibBaHU4ECKHX siBIIeHUH. BeIBon 1 ananmu3 ypaBHeHus HepHcTa, Beipakatomiero 3aBucuMocts IJ[C
raJlbBAHUYECKOTO JJIEMEHTAa OT AKTHBHOCTEH KOMIIOHEHTOB SJICKTPOJHON peakuuu. YpaBHEHHE
'u66ca-I'enpmMronbua JIsi AJIEKTPOXUMHUECKUX CUCTeM. 3aBucuMocTh DJIC TampBaHMUECKOTO
aJIeMeHTa OT TemmepaTypsl. Knmaccudukariusi 37eKTpoJ0B: 3JIEKTPOAbl EPBOrO U BTOPOTO POJA,
ra3oBbI€, OKHCIUTEILHO-BOCCTAHOBUTENbHBIC. Y paBHeHHe HepHcTa Al MOTEHIMana 3JIeKTPOIOB
BCEX BHJIOB.
6.2. N'abBaHUYECKHUE DIIEMEHTHI

Tumbel raJbBaHUYECKUX 3JEMEHTOB: XMMHUYECKHE, KOHIICHTPAIIMOHHBIE, C MEPEHOCOM, 0e3
nepenoca. uddy3uoHHBI MOTEHIIMAT, MEXaHU3M BO3HUKHOBEHHMS M METOJBI €r0 YCTPaHEHUS
(cBeneHUsI K MUHUMAIIbHOU BennuuHe). Metoauka uzmepenus JC u 3JIeKTpOIHBIX MOTSHIIUAIOB.
[TprmMeHeHne NOTEHIIMOMETPUH [T OMTPEICIICHUS TEPMOAMHAMUYIECKIX XapaKTEPUCTUK XUMUIECKHIX
PEaKIuii, MPOTEKAIOIINX B TAJIbBAHUYECKOM 1IN, KOHCTAHT XUMHYECKOTO PAaBHOBECHSI, aKTUBHOCTEH
U KO3(PUIMEHTOB AaKTHMBHOCTH 3JEKTpOJUTOB, pH pacTBOpoOB, NMpPOM3BENEHUS PACTBOPUMOCTH
MaJIOpacCTBOPUMBIX COCUHEHUNH. XMMUYECKUE UCTOUHUKU TOKA.

Pazgen 7. XuMn4yeckasi KHHeTHKA
7.1. ®opmanbHasi KHHETHUKA

TepMonuHamMuueckass BO3MOXKHOCTB IpoLlecCa M €ro TNpakThdyeckas (KHHETHYecKas)
ocymecTBUMOCTh. [Ipenmer u 3agaunm XuMuU4eckod KHHETUKUA. OCHOBHBIE MOHSTHS (OpMaNbHOM
KHUHETUKU: CKOPOCTh XUMHYECKOH pEaKIuu, MOJICKYJISIPHOCTh, YaCTHBIA W OOMIMN TOPSIOK.
OCHOBHOM TOCTYNAT XMMHYECKOW KHHETUKH, KHHETUYECKOE YpPaBHEHHE CKOPOCTU PpEaKIIMH.
Koncranta ckopocTM XHMMHYECKOM pEaklUH, pPa3MEpPHOCTb KOHCTAaHThI CKOPOCTH. MeTo/ibl
OTIpEJICIICHUSI CKOPOCTEW XMMUYECKUX peakmuii. [IpocThie (o7eMeHTapHbIE) U CIOKHBIE PEaKIIHH.
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Kunernka npocTbix M (OpManbHO MNPOCTHIX OJHOCTOPOHHMX TI'OMOTEHHBIX peakiuil. Peakuun
MEPBOrO, BTOPOTO U TpeThero mnopsakoB. JuddepeHunansHas W UHTErpasiibHas (GOpMbI
KMHETUYECKUX YpaBHEHMI, KWHETHUYECKHE KpuBbIC. JIMHElHOE mpeacTaBleHNe KHHETUYECKHX
KPUBBIX JUIsl pEaKIIUil pa3IMYHBIX TOPsIIKOB. Bpems momynpespamieHus. Peakiuy HyeBoro nopska.
Meton u30bITKa (M30ssiun) OcTBajIb/Aa OMPEACIICHUs] YaCTHBIX TOPSIIKOB IO COOTBETCTBYIOIIEMY
pearenty. [luddepeHnunanbable 1 HHTErpaIbHbIE METOABI ONIPE/ICIICHUS MOPsIKa peakuu. Pazmuune
KOHIICHTPAIIMOHHOTO ¥ BPEMEHHOTO MOpsAAKkoB. CroxkHble peakuuu. [IpuHIMI HE3aBHUCHMOTO
MIPOTEKAHUsS AJIEMEHTApHBIX peakiuii. OOpaTuMble W TMapajliesibHbIE PEaKIUU MEPBOrO IMOPSIKA.
Juddepennuanbupie ypaBHEHHsI, ONMUCHIBAIOIINE CKOPOCTH ITHX pPEaKUWd, WX WHTETPUPOBAHHE.
Kunernueckue KpuBble ISl KaXXJI0T0 U3 pearupyromux Bemects. [locnenoBatensHplie peakuu 1-ro
nopsiaka. Cucrema nuddepeHunanbHbIX ypaBHEHHM, OMUCHIBAIOIIMX KMHETUKY MOCIIEA0BAaTEIbHBIX
peakuil. KunetTnueckue ypaBHEHUS! U KHHETUYECKUE KPUBBIE JIJIS1 BCEX YUYAaCTHUKOB peakuuu. Bpems
JOCTM)KEHHST ~MAKCHUMalbHOM  KOHIIEHTpPAllUM  IMPOMEXKYTOYHOTO  BEIeCTBA. 3aBUCUMOCTH
MaKCUMAJIbHON KOHIIEHTPALMU MPOMEKYTOYHOTO BEIIECTBA OT COOTHOIICHUSI KOHCTAHT CKOPOCTEH
OTICNBHBIX  CTAOUil  MOCIEAOBAaTENbHON  peakiuu. [lpuHOMOD  ITUMUTHpYIOIIEH — CTaguu
MOCIIEI0BATEILHOM XUMUYECKOW peaknuu. CTallMOHAPHBIA PEXXUM MPOTEKAHUSI MOCIIET0BATEILHBIX
peakumii. MeTon  KBa3WCTAallMOHAPHBIX  KOHIIEHTpaIMd, o00JacTh TpUMEHeHus. Brusaue
TEMIepaTypbl Ha CKOPOCTh XHMHYECKOW peakuuu, npuobmmwkeHHoe npasuio Bant-T'odda.
VYpaBHenue Appenuyca B nuddepeHnrnaIbHOl U HMHTErpaidbHON (popme. DddekTuBHas dHEprus
aKTUBAIlMM W MPEIPKCIOHCHIUAIBHBIA ~ MHOXHUTENb, METOJAbl HMX  ONpPEICNICHUS U3
HKCHEPUMEHTAIBHBIX JTaHHBIX.

7.2. Teopuu XUMHUYECKON KUHETUKHU

Teopuss axtuBHbIX (OuHapHbIX) coynaperuii (TAC). CkopocTh peaknud KakK YHCIIO
CTOJIKHOBEHHUH aKTUBHBIX MOJIEKYJ B €IMHUIly BpeMeHH. KoHCTaHTa CKOpOCTH OMMOJIEKYIISPHOM
peaxun. Gu3nueckuil CMbICI MPEIPKCIIOHEHIMATBHOTO MHOKHUTEIISI U SHEPTUU aKTUBALIUU B PaMKax
TEOPUU AaKTHBHBIX coynapeHuil.  Crepuueckuil QaxTop, HEOOXOIUMOCTH €ro BBEACHUS B
KMHETUYECKOE ypaBHEHHE peakiuu. J[OCTOMHCTBA M HEJOCTATKU TEOPUU AKTUBHBIX COYIApPCHHIA.
MexaHu3M MOHOMOJEKYJSPHBIX Ta30oBbIXx peakinuii B pamkax TAC, cxema Jlunaemana.
HcTtonkoBaHue NpUYMH HW3MEHEHHs IMOpSAJKa MOHOMOJIEKYJISIDHOM peakuud Ipu HU3MEHEHUHU
JIaBJICHUSI.

Teopuss mepexomnoro cocrossaus (aktuBupoBanHoro komriekca) (TIIC wmmum TAK).
OcnoBuble nonoxenus TIIC, kuaeTnyeckas cxema peakiuu. [IoBepXHOCTh MOTEHIIUAIBHOM SHEPTUH,
KOOpAMHATA DPEAKIMH, MyTh PEAaKIMH. AKTHBHPOBAHHBI KOMILUIEKC W €r0 CBOWCTBA, MCTUHHAS
sHeprust akTuBanuu. CKOPOCTh pPEAKIMH — CKOPOCTh pachajga aKTHBHPOBAHHOTO KOMILJIEKCA
(CKOpPOCTh €ro MpOXOXKJIEHUsSI 4Yepe3 MOTEHIHAIbHBIN Oapbep). KBasurepmoannamudeckas dhopma
ypaBHeHus: TIIC, sHTambnusg W SHTPONHUS AKTUBAIUU, TPAHCMHUCCUOHHBIN Koddduiment. CBs3b
SHTAJIBIHUH aKTUBAIMHU C YPPEKTUBHON (IKCTIEPUMEHTAIBHON) YHEPTUEH aKTUBAIINH.

7.3. ®OTOXUMHUYECKHE U LIETTHbIE PEAKI[UU

DOTOXMMHUYECKHE pEaKIMU, IEePBUYHbIE W BTOPUYHBIE (POTOXUMHUYECKHE IPOIIECCHI.
doroaucconuanus u potonaus. Porodpusznueckue (1e3aKTUBAIMOHHBIE) MPOIIECCHI IPH MOTJIOMIEHUH
n3nydenus. 3akonnl Goroxumun: ['porryca-Jlpenepa u DiinmreitHa-IlITapka. KBaHTOBBIN BBIXO.
Kunernka  mpoueccoB, MNPOUCXOIAIIMX € ydacTHeM  (OTOBO30YKIEHHBIX  MOJIEKYIL
Cencubunmzatopsl, CeHcuOWIM3upoBaHHbIe (oToxuMHUeckue peakiuu. OCHOBHBIE PA3IHYIHUS
peakuii ¢ POTOXUMUYECKMM U TEPMHUYECKUM WHHUIHMHpPOBaHHEM. DOTOXMMHYECKHE IMPOIECCH B
atMocdepe, GOTOCHHTE3.

Henubie peakun. [Ipumepsl peakiiuii, IpOTEKAIOMIUX MO IEMTHOMY MeXaHu3My. OCOOEHHOCTH
U OCHOBHBIE CTaJIMM LEHHBIX peakuui. MexaHu3Mbl 3apOKICHMS, Pa3BUTHS M OOpbIBa IETEH.
JluneltHplii ¥ KBaJpaTUYHBIA OOpBIB Iiemed. 3BeHO Ienu, AjuHa Iienu. Hepa3BeTBieHHBIE U
pa3BeTBJICHHbIE IeTHble peakuuu. KuHeTnka Hepa3BeTBIEHHBIX LenHbIX peakuui. Craauun
Pa3BETBJICHHOM IIETMHOM peakuuu. BeposTHOCTH oOphiBa W pa3BeTBICHUA Ienu. PaszButue
Pa3BETBJICHHBIX IIETTHBIX PEAaKIUi BO BPEMEHH, CTAIIMOHAPHBIN 1 HECTAIIMOHAPHBIN PEXKUMBI TEUCHUS
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peakuuu. IlpenenbHble SIBIEHUS B Pa3BETBIEHHBIX peakuusx. HwkHUM W BepXHUM MNpelensl
BOCIIaMEHEeHHS (B3pbIBa) EMHOM peakuuu. [1o1yocTpoB BOCIIIaMEHEHHS.

Pasznea 8. Karaau3s

l'oMoreHHblii W TreTeporeHHbId Katanu3. ABTOKaTanmu3. (OCHOBHBIE 3aKOHOMEPHOCTH
KaTaIUTUYECKUX peakuuid. BimsHue karanu3aTtopa Ha TEPMOJUHAMHYECKHE U KHUHETHUYECKHE
XapaKTEPUCTUKA XUMHUYECKUX peakiuid. CeleKTHBHOCTh NEHCTBHS KaTtanu3aTopa. Karanuruueckas
aKTUBHOCTb, y/IeTIbHAs KaTATUTUYECKasi aKTUBHOCTb. [ OMoreHHbIii kaTanu3. CIUTHBINA U pa3IeabHbBIN
MEXAaHU3MBI KaTATUTHUECKUX PEAKIINH, YHEPTeTUUECKUE JUarpaMMbl B3aUMOJICHCTBHSI PEareHTOB C
Katanu3zaropoM. O0muii u cienupuIecKuii KNCIOTHO-OCHOBHBIHN KaTanu3. D¢ deKTHBHAS KOHCTaHTa
CKOPOCTH peaKkluH, KaTaJIu3UpyeMOill BeIIeCTBAMH C KHCIOTHO-OCHOBHBIMH CBOWCTBaMHU.
Karanutnyeckre KOHCTaHTBI CKOPOCTU peakiuu. I'ereporennslii karanu3. CKOpOCTh reTeporeHHo-
KaTaJIMTUYECKON  peakiuu. Tumbsl TreTeporeHHBIX  KaTajlu3aTopoB. 3aKOH  JIEWCTBYIOIIUX
noBepxHocTeil. Ponp aacopOmum B reteporeHHOM mpouecce. KuHETHMKa TeTeporeHHo-
KaTAIUTUYSCKUX PEAKINiA, He TUMUTHPYEeMbIX auddy3ueir. OTpaBieHrne KaTaAIU3aTOPOB.

4. O6beM yueOHOM THCIUIJIHHBI

Bcero Cemectp
Bun yue6noit paboTsl > 0
3E Axa. 3E Axap. 3E Axan.
9. 9. q.
OO01m1ast TPy10EMKOCTh AUCHUILIMHBI 12 432 6 216 6 216
KonTakTHas padoTa — ayiuTOpHbIE 534 | 192 2,67 9% 2,67 9
3aHATHS:
Jlexun 1,78 64 0,89 32 0,89 32
[Tpaktuueckue 3anarus (113) 1,78 64 0,89 32 0,89 32
JlaGopaTopusie pabotsi (JIP) 1,78 64 0,89 32 0,89 32
CamocTrosiTesibHas padora 168 2,33 84 2,33 84
IToaroToBka k JabopatopHbIM paboTam 84 42 42
KoHnrakTHasi camocTosiTeibHas paboTta 4,66 - 233 - 233 -
CaMocTosITeNTbHOE N3YUYEHUE Pa3/IeoB 84 42 42
JMCLUIUIMHBI
Buabl KoHTpOJIS:
JK3aMeH 2 72 1 36 1 36
KonTakTHast paboTta — mpOMEKyTOYHAs 0.8 0.4 0.4
aTTeCcTalus 2 1 1
IToaroroBka K 3K3aMeHy 71,2 35,6 35,6
Buj HTOrOoBOro KOHTpOJIs: IK3aMeH IK3aMeH
Bcero Cemectp
. 5 6
Bun yaeGHO# paboThI A A A
CTp. CTp. CTp.
3E P 3 P 3g P
9. 9. q.
OO11as Tpy10€MKOCTh AUCHUILIMHBI 12 324 6 162 6 162
KonTakTHas padoTa — ayiuTOpHbIE 534 144 2,67 7 2,67 7
3aHATHS:
Jlexun 1,78 48 0,89 24 0,89 24
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[Tpaktuueckue 3anarus (113) 1,78 48 0,89 24 0,89 24
JlaGopaTopusie pabotsi (JIP) 1,78 48 0,89 24 0,89 24
CamocrosiTesibHas padoTa 126 2,33 63 2,33 63
[ToaroToBka k 1abopatopHbIM paboTam 63 31,5 31,5
KoHnrakTHast camocTosiTeibHas padoTta 4,66 - 233 - 233 -
CaMocTosITeNTbHOE N3YUYEHUE Pa3/IeoB 63 315 315
JMCLUTUTMHBI
Buabl konTpOIN:
JK3aMeH 2 54 1 27 1 27
KonTakTHast pabora — mpomexyTodHas 0.6 03 03
aTTecTanus 2 1 1
[ToaroroBka k 3K3aMeHy 534 26,7 26,7
Buj utoroBoro KoHTpoOJIS: IK3aMeH JK3aMeH
AHHoOTauus padoyeil MporpamMMbl TN CIHUTLIMHBI
«AHAIMTHYECKAS] XUMHSA ¥ (PU3HKO-XMMHYeCKHe MeTOAbl AHATIN3a»
(b1.0.13)
1. Henp pucHUNIMHBI — mpuoOpeTeHre OO0ydYalomUMHUCS 3HAHUH W KOMIIETEHITUH,

H€06XOI[I/IMBIX I pCIICHUS KOHKPCTHBIX 3ada4 XUMHUYCCKOI'0 aHaJIn3a.

2. B pe3yabTaTe H3y4eHUs! JMCHUILINHBI 00y4alOUIICH NOJIKEeH:
Obnadams ciaenyoUMMyA KOMIIETEHIUSMH U MHUKaTOPaMH UX JOCTHKESHUS:

OIIK-1.3; OTTK-1.11; OTTK-1.20;

3uname:

- OCHOBHBIC NOHATUA, TCPMHUHBI, MCTOJblI W INPHUEMbl Ka4YCCTBCHHOI'0O M KOJIHMYCCTBCHHOI'O

XUMHUYCCKOI'O aHaJIn3a,

—  TCEOPCTUYCCKHUE OCHOBBI q)HSI/IKO-XI/IMI/ILIeCKI/IX METOA0B aHAJIN3a,

—  NPUHUUNBI paOOThl OCHOBHBIX MPUOOPOB, MCIIOJIb3YEMBIX Ul POBEJICHUS] KAYECTBEHHOTO U

KOJIMYECTBEHHOIO aHAJIN3a;
Ymems:

— NPUMEHATHh NPHOOPETEHHbIE IPAKTUUECKHE HABBIKU B MPO(PECCUOHATIBHON AEATEIHOCTH JUIs

peleHns KOHKPETHBIX aHaJIUTUYECKUX 3a]1ay;
MPOBOIUTHL OOOCHOBAHHBINM BEIOOP METO/Ia aHAIM3a C YYETOM I1eJIel 1 0COOEHHOCTEH TaHHOMN
MIPAKTHYECKOM 3a/1auH;

MIPOBOJIUTH PACUYEThl HA OCHOBE MPOBEJICHHBIX HCCIICIOBAHUIA,

MPOBOIUTH METPOJIOTHUYECKYIO OIICHKY PE3YJIbTaTOB KOJIMYECTBEHHOTO XMMHUECKOTO aHAIIN3a
Braoemy:

OCHOBaMH METPOJIOTHYECKOH OIIEHKH Pe3yJIbTaTOB KOJUUYECTBEHHOT'O XMMHUYECKOTO aHAIIN3a;
pUeMaMUu HHTEPIPETAIINH PE3YIbTATOB aHAIM3a HA OCHOBE KBAIMMETPUYECKHIX OILICHOK;
METOJIOJIOTHEH  XUMHYECKUX H  (U3UKO-XMMHUYECKMX METOJOB aHalIHu3a, MHIMPOKO
HCTIOJIb3yEeMbIX B COBPEMEHHOW aHAIMTHYECKOH MpaKTUKe

3 Kpartkoe coaep:kaHue TUCUMTIIHHBI
Pazoen 1. BBeneHne B COBPEMEHHYIO AHAIUTHYECKYIO XUMHIO. MmeHTH(UKAuUs HMOHOB

9JICMCTOB B PaCTBOPC
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1.1. AHanuTHYECKast XMMHS KaK OCHOBA METOJIOB U3YUEHUS U KOHTPOJISI XUMUUECKOTO COCTaBa
BEIIECTB B MAaTEPHAIILHOM TIPOM3BOJICTBE, HAYYHBIX HCCICIOBAHMIX, B KOHTPOJIE OOBEKTOB
OKpY>KaroLEen CpeBL.

Buner ananusza. AHAIUTUYECKUH CUTHANl KaK HOCHTEIh KAa4eCTBEHHOW M KOJIMYECTBEHHOM
uHpopmaru 00 0ObeKkTe aHanm3a. XUMHUYECKHE, (U3UKO-XMUMHUYECKHE METOIbl aHaiu3a, HX
B3aMIMOCBSI3b, COOTHOIIICHUE U MPHUMEHEHUE. AHaTUTHUECKass jopMa U aHAIMTUYECKHE MPU3HAKH.
CucTemMHBIN MOAXOA K aHANMM3Y cMmecel aneMeHTOB. COBpeMEHHBbIC (DU3HKO-XMMUYECKUE METOJIbI
UACHTU(DUKALIUN DJIEMEHTOB U coeuHeHMi. [IpuMepsl pemeHus 3a1a4 aHATUTHYECKOTO KOHTPOJIS B
XUMHYECKOM TEXHOJIOTUH, B aHAIIN3€ OOBEKTOB OKPYXKAIOIIEH Cpeibl U JIp.

1.2. 3anaun 1 06BEKTHl XUMHUYECKOTO aHAJIN3A.

DJIEeMEHTHBIM, MOJEKYJISIpHBbIM, (a3oBblii M M30TONMHBIM aHanu3. KonudyecTBeHHBIH U
KayeCTBEHHbII aHaJIU3 OPraHMYECKUX M HeopraHuyeckux BemecTB. Crnenuduka aHATUTHYECKHX
peakiuii, HCHOJb3yeMbIX B aHAJIM3€ OpraHu4eckux coeauHeHnd. OCHOBHBIE TpeOOBaHMA,
NpeIbsBIsIEMbIE K METO/IaM XUMUYECKOro aHayin3a. ['pynmnoBble, 001ue, YacTHbIE, XapaKTepHbIe U
cneuuduyHble peakuuu. [1yTu noBbleHus U30UpPaTETbHOCTH aHATUTHYECKUX PEaKIuil.

MeTtposiornyeckiue OCHOBBI AaHATUTUYECKUX MET0/10B. OCHOBHbIE MICTOYHHUKH HOTPEIIHOCTEH
pe3yNabTaTOB aHajaM3a U cHocoObl UX oneHKU. OOmas XxapakTepuCTUKAa XMMHUYECKOro aHaln3a Kak
U3MEpUTENIBHOrO rnpouecca. OCHOBHbIE aHAMTHKO-METPOJIOIMYECKUE XapaKTEPUCTUKA METOJ/IOB U
pe3ynbTaTOB  aHajau3a, CHocoObl WX  OLEHKH: TMpenen  OOHapyXKeHus, Kod(ppuiueHt
YYBCTBUTEJIBHOCTH, HWKHSS U BEpPXHsSl T'paHUIA OINpEAesieMbIX COJIep>KaHUM, CEIeKTUBHOCTb,
MIPELU3UOHHOCTD B YCIIOBUSAX CXOJUMOCTH (ITOBTOPSIEMOCTH) U BOCIIPOU3BOAUMOCTH, IPABUILHOCTD,
sKcnpeccHocTh. CpaBHEHHE METOIOB 10 UX AHAJUTUKO-METPOJIOTHYECKUM XapaKTePUCTUKAM.

Bri6op Merona ananmmza. [locranoBka aHamuthyeckoi 3amaun. Kpurepuum BbiOOpa Metona
ananu3a. CocTaBlieHHE pallMOHAIBHONW CXEMbl aHajh3a C y4YETOM CBOMCTB OOBEKTa aHaIM3a |
oTepaluii o MOATOTOBKE MPOOBI K aHANMM3Y, TPEOOBAaHUI K pe3ysIbTaTy aHaIU3a U €r0 CTOUMOCTH.
Metonpl paszieneHus W KOHIEGHTpUpoBaHus. [uOpumHeie Metonsl aHammza. (OcoOeHHOCTH
OTpE/ICJICHUST MAJIBIX COJICP)KAaHUN HEOPTraHMYECKUX M OPraHUYECKUX BEIIECTB. AJTOPUTM
MPOBEJCHHUS aHalnW3a: OTOOp cpeaHed mpoObl, TOArOTOBKA MNpPOOBI K aHaIM3y, H3MEPEHHUE
AQHAJIMTHYECKOTO CHTHAJIa U €ro METPOJIOTHYECKash OIICHKA, PacyeT Pe3yJIbTaTOB aHalIM3a U UX
UHTEpIIpeTaIus.

XUMUYECKHE DPABHOBECHSI B TOMOTCHHBIX W TETEPOTEHHBIX CHCTEMaX, MPUMEHSIEMBIX B
AHATUTHYECKON XUMUH.

OCHOBHBIE TUITBI PEAKIIHA, TPUMEHSIEMBIX B AaHATUTUICCKONH XUMUU (OCAKICHHS, KUCIOTHO —
OCHOBHBIE, KOMIUJIEKCOOOpa30BaHMsl, OKHCICHUS-BOCCTaHOBIICHH). COCTOSTHHE MOHOB AJIEMEHTOB B
pactBopax. KoHCTaHTBI =~ paBHOBECHsT  AQHATUTHUECKUX  PEAKIHMA:  TEPMOJAMHAMUYECKHE,
KOHIICHTpAIIMOHHBIC,  yCcIOBHbIE. (DaKkTOphl, BIUSIONIME HA  XHMHUYECKOE paBHOBECHE
(xoMIIIeKcooOpazoBaHue, OOpa30BaHHWE MAaJOPACTBOPUMBIX COCIUHEHH, HW3MEHEHHUE CTEIECHU
OKHCIICHUS OMPENIEIIEMOT0 HOHA, BIMSHUE TPUPOBI PACTBOPUTEIISL, MOHHON CHUJIBI, TEMIIEPATYPHI,
coCTaBa pacTBOpA).

PaBHOBecHs B aHATUTHYECKH BaXKHBIX IPOTOJIMTUYECKUX cucTeMax. KOHCTaHThI KUCIIOTHOCTH
M OCHOBHOCTH. YpaBHEHHUS MaTepuajbHOro OajaHca peakTaHTOB cucTeMbl. Bwruucienwe pH
pacTBOpPOB KHUCJIOT U OCHOBAaHHMM Pa3IMUHOW CHUJIbI, CMECEM KHUCJIOT U OCHOBaHUM. XUMHUUYECKUE U
(bu3HKO-XUMUYECKHE CTIOcoObI ompeaenienus: pH pactBopoB. bydepHbie pacTBOpHI, HCIIONIB3yEeMbIE B
XUMHUYECKOM aHAJIM3€e: UX COCTaB, CBOMCTBA (OydepHas eMKoCTh, 001acTh OydeprupoBaHusi), pacyeT
pH, npuMeHeHue B aHANTUTUYECKON XUMUHU.

AHaIUTHYECKHE peaKLuU KOMIUIEKCOOOPa30BaHMUs, OCAXKICHHS, OKUCIIEHUA-BOCCTAHOBIICHUSI.
PaBHOBeCcHsT aHaIMTHUECKUX pEAKIMi KOMIUIEKCOOOpa3oBaHus U ympaBienue umu. OOmiue,
CTYNEHYaThle U YCJIOBHbIE KOHCTaHThl YCTOWYMBOCTM KOMIUIEKCHBIX coequHeHui. Pacuer
ko3 uireHToB MOO0OYHBIX peakmuii. Vcnonp3oBaHwe peakiuii  KOMILJIEKCOOOpa3oBaHUs B
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aHATMTHYECKON XuMmuu (OOHApyKeHHE ¢ KOJMYECTBEHHOE OIpENeIeHue, MaCKUPOBaHUE,
KOHIICHTpUpOBaHKe). Mcnonp3oBaHWe peakiuil OCaXKJEHUS B AHAIMTUYECKUX IEIAX M HX
xapakrepuctuka. KoHcTaHTa paBHOBECHUS pEaKIUii OCaKICHHUS-PACTBOPEHHUS; (DaKTOPBI, BIUSIOIINE
Ha PacTBOPHMOCTH OCAIKOB. Pacder ycinoBuil OCakJIeHUsI U paCTBOPEHHS 0CcaaKoB. OKUCIUTEIHHO-
BOCCTaHOBUTEINbHbIC paBHOBecHs. CTaHIAPTHBIN, U peaJbHbI OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIE
noreHuanbl. GakTopsl, BAUSIONINE HA HAMPABICHUE OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUA.
KoncraHnTa paBHOBECHS U €€ XUMUKO-aHAJIUTUIECKOE 3HAYCHHE.

Oprannueckre aHATMTHYECKUE PEareHThl B aHAIN3€ HEOPTaHMYECKUX BEIECTB.

Opranuueckue COEAMHEHUS, IPUMEHsSEMble B XHMHUYECKOM aHanu3e. OpraHudeckue
ananmutuueckue pearentsl (OP). Knaccuduxkarus OP o tumy peakiuii ¢ HEOpraHW4eCKUMHA HOHAMH.
Kommnekcoobpasyromme OP u crpoeHne uX MOJEKYNI: (DyHKIIMOHAJIbHO-aHATUTHUYECKas |
aQHAIMTUKO-aKTHBHAsT Tpynmnbl. OCOOCHHOCTH M TpeuMyllecTBa wucmnoiab3oBanus OP, obGmactu
npuMeHeHusi. Teopus AecTBUs KoMmriuiekcoobOpasyromux OP: yder monHoro coctosausi OP u
Metaiia. ['unore3a aHajmoruil W MpakTUYECKHE BBIBOJIBI U3 Hee. [Ipupoja XUMHUECKOH CBSI3U B
koMmIiekcax OP ¢ moHamMu MeTasioB U €€ MpOosiBIIEHHWE B I[BETHOCTH KOoMIUIeKcoB. Peakiuu OP c
xpoModopubiMu dnemMeHTamMu. OP-ocagutenu. PactBopuMocts OP M MX KOMIUIEKCOB ¢ MOHAMH
METAJJIOB B BOJI€ M B opranmyeckux pactBoputensax. [Ipumenenune OP s aHanmuTHueckoro
KOHIICHTPUPOBAHMUS.

Pa3zoen 2. XapakTepucTrKka METOIOB KOJIMUYECTBEHHOTO aHAIN3a

MeToapl KOJIMYECTBEHHOTO aHanu3a. [IpUHIMIIBI M 3a7a4¥ KOJMYECTBEHHOTO aHaju3a.
Knaccuduxaiiyst MeTo10B KOJIMYECTBEHHOTO aHaiu3a. TpeboBaHus, PeAbsBIsIEMble K XUMHUUECKUM
peakiusiM B KOJIMYECTBEHHOM aHajM3e. JTalbl KOJMYECTBEHHOI'O OIpe/eeHus. XapaKTepucTuKa
pe3yJabTaTOB KOJUYECTBEHHOI'O0 XHMMHYECKOro aHanmusa. OmnpejeneHue cojiep:kaHMs BellecTBa B
pactBope, pacueTHble Gopmyabl. CrocoObl MPEACTaBICHUS pPE3ylbTaTOB aHanu3a. llpumepsl
NPUMEHEHUS METOJOB MAaTEeMaTHYECKOW CTATHUCTUKH [UIsl OLEHKM pEe3ylIbTaTOB aHaIu3a.
[IpaBUIBHOCTD U MPEU3NOHHOCTD PE3yIbTATOB aHAIIN3A.

2.1. Peaknum ocaxaeHHs] B KOJMYECTBEHHOM aHalu3e. | paBUMETPUYECKHUN aHAIU3.
CymHocTh rpaBUMeTpHuecKoro anamusa. Ocaxxaaemas U rpaBUMeTpuyeckas (opMbl; TpeOOBaHUS,
npenbsIBIsieMble K HUM. BaxHeimue omepamuu (3Tambl) TpaBUMETpUUEcKoro aHammsa. [Ipomecc
oOpa3oBaHusi ocaakoB. DakTOphl, BIMIIOIMIKE Ha IOJHOTY OCaXIeHUs. BwiOOp ocaxmaromiero
pearenTa. Heopranuyeckue © OpraHMYECKHE OCATUTEIM B TPABUMETPUUYECKOM aHAIU3E.
Teopernyeckoe 0OOOCHOBaHHME BBHIOOpPA ONTUMANBHBIX YCJIOBUH OCaXJACHUS KPUCTALIUYECKUX U
aMOpHBIX OCaAKOB. Buipl 3arps3HEHUsT OCaAKOB M CHocoObl ux o4ucTku. [lomyueHue
rpaBUMeTpudecKkuX (GopMm. MCTOUHHMKH TOTPENIHOCTEeH, TOYHOCTh M MYTH IOBBIIICHUS TOYHOCTH
IPaBUMETPUYECKUX ONpe/esieHui. BprunciieHuss B rpaBUMETpUYECKOM aHaiu3e. KoHKpeTHbIe
IpUMephl MPAKTHYECKUX ompeseseHnil. JIocTOMHCTBa U HEIOCTATKU TPAaBUMETPUIECKOTO METOJa
ananuza. OcauTeIbHOE TUTPOBAHUE.

2.2. Ucnonp30BaHKe APYTUX PEAKIUN B aHATUTHYECKON XUMHUU. TUTPUMETPUIECKIE METOIbI
aHanmza. [TpuHiun Tutpumerpuu. TuTpoBanue u ero stamnsl. ['padudeckoe n3oopakeHue mnpoiecca
TUTPOBAaHUSI — KpHUBbIE TUTPOBaHUS, MX BHAbl. CKauoK Ha KpPUBOM TUTPOBAHMs, TOYKA
skBuBajieHTHOCTH (T.3.) m koHeunas Touka turpoBanus (K.T.T.). IlepBuuHble W BTOpHUYHBIE
cTangaptel. [IpueMsl TUTpUMETPUYECMKOIO aHalIW3a: NpsAMOE U 0OpaTHOE TUTPOBAHHE, KOCBEHHbIE
MeTOJIbl. MeTposoruueckasi XapakTEpUCTUKA THUTPUMETPUUYECKUX METOJOB. THIBI peakiuii,
UCIOJBb3YEMbIX B TUTPUMETPUYECKOM aHalnW3e; TpeOOBaHMS, NPEIbSBIIEMblE K HUM.
Knaccuduxanust THTpUMETpUYECKUX METOJIOB aHAJIN3a.

2.2.1. MeTozibl KUCIIOTHO-OCHOBHOTO THTpOBaHUs. CyIIHOCTh METOJIa KUCIOTHO-OCHOBHOTO
TUTpoBaHUs. KpuBble KHCIOTHO-OCHOBHOTO THUTpOBaHMs. Pacder M mocTpoeHue TEeopeTHdecKHX
KPUBBIX TUTPOBAHMSI CHJIBHBIX M CJIa0BIX OJIHOOCHOBHBIX MPOTONUTOB. DakTopbl, BIMsAMONIME HA
BEJIMUMHY CKayKa Ha KPUBBIX KUCIOTHO-OCHOBHOT'O TUTpOBaHUsA. CrIoCOObI YCTaHOBIECHHSI KOHEUHOM
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TOYKM TUTpOBaHUS. KHUCIOTHO-OCHOBHBIE MHAMKATOPBI, MHTEPBAJ NEPEX0Ja OKPACKH MHAMKATOPA,
noka3zatenib TuTpoBanus (pT). [IpaBuio BEIOOpa HHAMKATOPA ISl KOHKPETHOTO CITy4yasi TATPOBAHUSI.
NHpukatopHble MOTPEIIHOCTH M MX OleHKa. [IpakThyeckoe NpPUMEHEHHE METOJla KHUCIOTHO-
OCHOBHOT'O THUTpOBaHusA. Mcnosib30BaHME HEBOJIHBIX PACTBOPUTENECH B KHCIOTHO-OCHOBHOM
TUTPOBAHUH.

2.2.2. KoMIiekcoHOMETpruYeckoe TUTpoBaHue. lcmonp3oBaHne KOMILUIEKCOOOpa3oBaHUs B
XUMUYECKOM aHanu3e. Heopranuueckue u oprannyeckue aurajibl. KOMIIEKCOHbI U UX CBOMCTBA.
OCOOEHHOCTH peakIKi KOMILIEKCOOOpa3oBaHus (xenaTooOpazoBaHus) HOHOB MeTawioB ¢ DJ[TA.
VYCI0BHBIE KOHCTaHTBl YCTOMYMBOCTHM KOMILIEKCOHATOB M HMX IPAKTUYECKOE HCIOJIb30BAHME.
ObocHoBaHKE BbIOOpA ONTHUMAJIBHBIX YCIOBHHA KOMIUIEKCOHOMETPUUYECKOTO TUTpoBaHus. Kpusbie
KOMIIJIEKCOHOMETPUYECKOTO TUTPOBaHUA. PaKTOPbI, BIMSIONIME HA BEJIMYMHY CKauyKa HAa KPUBBIX
tutpoBanus. CrocoOsl yctanoBienus T.9. u K.T.T. MeramioxpomMHble WHINKATOPHI, MPUHIIUAI UX
neiictBus. Ber6op nHukaropa /it KOHKPETHOTO CIydasi TATPOBaHUSA. AHAIUTHYECKHE BO3MOXHOCTH
METO/1a KOMIUIEKCOHOMETPUUYECKOr0 TUTPOBaHUsA. [IpuMeHEeHnEe KOMIIJIEKCOHOB B aHAIUTUYECKOU
XUMUH B KAYECTBE MACKUPYIOLINX areHTOB.

2.2.3. Metoapl OKHCIUTEIHHO-BOCCTAHOBUTEIBHOTO TUTpoBaHUs. OOIIasi XapaKTepuCTHKA
METOJIOB OKHMCIHUTEIbHO-BOCCTAHOBUTEIBHOTO TUTPOBaHUS. OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIN
MOTEHIMAJI W OKHUCIIMTEIBHO-BOCCTAHOBUTEIbHAS peakuusa. (DaKkToppl, BIMSIOINIME HA BEINYUHY
OKHUCIIUTEJIbHO-BOCCTAHOBUTEIBHOIO  NMOTEHIMaNa. KOHCTaHTBI  paBHOBECHS  OKHCIIHUTEIbHO-
BOCCTAaHOBHUTEJIBHBIX peakiuii. BeiOOp THTpaHTa M ONTUMANBHBIX YCJIOBHM TUTpoBaHUs. KpuBbie
OKHUCJIUTEJIbHO-BOCCTAHOBUTEIILHOIO TUTPOBaHUsA. (DaKkTOPBI, BIUAIOIIAE HA BEJIMYMHY CKayka Ha
KpUBOW TUTpOBaHMA. VHIWKAIMs KOHEYHOW TOYKH THUTPOBAHUS XUMHUYECKUMU U (HU3UKO-
xumudeckuMu Meroaamu. Ilepmanranaromerpus. XapakTepucTUKa METOA. Y CIOBHUS NIPOBEACHUS
MepMaHraHaTOMETPUUECKUX onpenereHuil. BeniecTa, onpezenseMble epMaHTaHATOMETPUUECKIUM
MeToa0M. JlocTOMHCTBA M HefocTaTku Merona. Momomerpusa. XapakTepucTuka MeEToa, YCIOBHS
MPOBEJICHUA HOJOMETPUYECKOIO OMNpeneNieHUs] BelecTB. J[oCTOMHCTBAa M HENOCTaTKU METOJa.
AHanuTU4ecKkrue O0COOCHHOCTH JPYTHMX METOJOB OKHCIUTEIHbHO-BOCCTAHOBUTEIHLHOTO TUTPOBAHUS
(xpoMaToMeTpus, OpOMAaTOMETPHS], BAHAIATOMETPUS, IIEPUMETPHS) B XUMUIECKOM aHAIU3E.

Pa3zoen 3. DU3NKO-XUMUYECKHE METO/IbI aHATH3A
3.1. Beenenue B pusuko-xummuueckue Metoabl ananuza (DXMA).

OXMA - coctaBHas 4YacTb COBPEMCHHOW aHanuTH4YecKod xumuu. Kiaccudukanus ¢usnuko-
XUMHYECKUX METOJIOB aHaW3a. AHAIMTUYECKUI CHTHaN Kak WHGOpMaTHUBHas (YHKIHS COCTaBa
BelleCTBAa M ero kosnyectBa. OTHOocuTenbHbIA Xapakrtep usMmepenuidi B OXMA. Ilpenen
OoOHapy)KEHUsI ¥ 4YBCTBUTENBHOCTh MeTona. @opmyna Kaiizepa. BepxHuii u HIKHUN Tuana3oHbI
ONpeNeNsieMblX coAep:KaHui. JIMHEWHBI [uana3oH ONpeAesseMblX KOHILIEHTpaUuh. OTaJIOHBI.
[TpreMbl KOTMYECTBEHHBIX U3MEPEHUH (BHEIIHETO U BHYTPEHHETO CTaH/1apTa, 100aBOK, TUTPOBAHUS,
middepentmansapie . Metoapl)) B @XMA, HMX XapakTepUCTHKA U YCIIOBUS PUMEHEHUSI.
AHaTUTUYECKUE U METPOJIOrHYECcKue XapakrepucTuku @XMA.

3.2. CnexTpanbHble METObl aHAIIN3A.

Knaccudukamnus crnekTpanbHbIX METOJOB aHanm3a. [losiydeHne XMMHUKO-aHaJTUTHYECKOM
uHGOpMAIUK TPHU B3aWMOJIEHCTBUM 3JIEKTPOMATHUTHOTO H3JIyuyeHHUs ¢ BeliecTBoM. OnTuueckue
METO/bl aHajau3a. ATOMHAss M MOJIEKYJSIpHas CIEKTPOCKONMs. AOCOpOIMOHHBIE U IMHCCUOHHbIE
METO/Ibl aHAJIN3A.

ATOMHO-3MHCCUOHHBIM  CHEKTpajbHbIA  aHanu3. TeopeTHYecKHe OCHOBBI  aTOMHO-
SMHCCHOHHOTO  CIEKTPAJIbHOrO aHayiu3a. VCTOYHMKHM BO30YXIEHHUS CIIEKTPOB. ATOMHO-
SMHUCCHOHHBIE JIMHEHYaThle cHekTpbl. [IpaBuia oTOOpa AIIEKTPOHHBIX NEPEeXOOB. 3aIluch
CHEKTPAIbHBIX JHMHUI B BUAE TepMOB. CXEMBbI AJIEKTPOHHBIX IEPEXOJ0B B aTOME IIEIOYHOIO
Merayuia. Pacnpenenenne bonbliMana u 3aceleHHOCTh YpPOBHEH BO30YKIEHHOTO COCTOSHHUSA.
@akTopbl, BIMAKOLIME HAa HMHTEHCHUBHOCTb CIEKTpalbHBIX JMHMHA. [Iponeccsl noHu3zauum u
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camororjoneHus B miazme, ¢popmyna Caxa. CrnexTpaiabHble TPHOOPBI U CIIOCOOBI PETUCTPALIUU
cniekTpa (Bu3yasibHbIH, (oTorpadmyecknii u QorodnexTpudeckuii). KadecTBeHHBI aHamu3,
pacmiuppoBKa SMUCCHOHHBIX CHEKTPOB W UACHTU(QUKALMUS HJIEMEHTOB 10 UX CHEKTPaM.
KonuuectBennbiii  ananmu3, ¢opmyna Jlomakuna-Illaitbe. IlpakThka aTOMHO-DMHCCHOHHOMN
CHEKTPOCKONHUH. ATOMHO-IMUCCUOHHBIA aHAJIM3 C WHAYKTHBHO CBS3aHHOM IJIa3MON. XHMMHKO-
CHEKTpaJIbHbIE METO/IbI aHAJIN3A.

ATOMHO-3MHUCCHOHHAsi  (OTOMETpUsi  IUIAMEHW. [ a30Bble  IJIaMEHAa  KaK  BHJBI
HU3KOTEMIIEpaTypHOU IUIa3Mbl, HMX XapaKTepHCTUKA. bIlok-cxema mIaMeHHOTO (oToMeTpa.
Bo3mokHOCTM MeToma W €ro OrpaHWYeHHs. AHUOHHBIA M KAaTHOHHBIM 3(@exTsl. MeTo bl
KOJIMYECTBEHHBIX  ompeneleHud B miuameHHoW  Qoromerpun. Ilpemen  oOHapyxeHwus,
MPEIU3UOHHOCTb, CEIEKTUBHOCTL. O0IaCTH MPUMEHEHHUS.

AtomHO-a0copOrmonHast  criektpodoromerpusi.  OOmias  xapakTepHCTHKa  METOJa.
[lornomenue >IEKTPOMArHUTHOIO M3JIY4YEHUs CBOOOJHBIMU aToMaMH. biiok-cxema mnpubopa.
Hcrounnkun mMoHOXpoMatnyeckoro uzimydeHus. CrocoObl aToMu3aiuu MpoObl. MoaynsiTop, ero
Ha3zHayeHue. M30upaTesibHOCTh, JOCTOMHCTBA M HENOCTaTKU MeToAa. CpaBHEHHE aHAIUTUYECKHX
XapaKTePUCTHUK METOJIOB aTOMHOM abcopOLIMK 1 aTOMHOW SYMHUCCHUH.

3.3. MounekynsipHas criektpockonus. CrektpodoToMeTpudeckuii  aHanu3.  MeTtomabl
ONTHUYECKOW MOJEKYJISIpHON crnekTpockonuu. llornomieHue 3IeKTPOMArHUTHOTO HU3JIYYEHUS
MOJIEKYJIaMU. DJIEKTPOHHbBIE MEePeXObl U CHEKTPHI MOTJIOMEHUS MOJeKyJl. CXeMbl 3JIEKTPOHHBIX
nepexoa0oB. CpaBHEHHE aHATUTHYECKUX CUTHAJIOB, 00ycoBiIeHHbIX d-d*—nepexogamu, nepexogamu
C IEPEHOCOM 3apsija u m-n*—nepexoaamu. 3akoHn byrepa-Jlambepra-bepa. Momsipabrii ko3 dunreHT
noryomenuss CriocoOsl ero ompenenenus. ONTUMU3ANNS YCIOBHA aHATUTUYECKUX OIPEICICHHIA.
Br16op ontumanbHO# UMHBL BOJIBI M pabouero cBeropmibTpa. KOHTPaCTHOCTh aHAIMTHYECKON
peakiuu. OtkioHeHuss ot 3akoHa byrepa-JlamGepra-bepa. CpaBHenune ¢doTomerpun u
CHEeKTpOoPOTOMETPUH. ATapaTtypa U CIEKTPO- U (POTOMETPUIECKUX U3MEPEHUH. XapaKTepUCTHKA
(hOoTOMETPUYECKHIX METOJIOB aHanmu3a. M30upaTenbHOCTh B crieKTpooTOMETpUr U ee oOecreueHue.
[TpuHIUIT AU TUBHOCTH TIOTJIONIEHHUS B aHAJIN3€ OMHAPHBIX CMECEH MOTJIOIAOIINX BEIIECTB, METO/T
@upopara. TouHocTh pe3ynbTaToB (poToMerpuueckux ompeaencHuit. Juddepenunansaas
doromerpusi. Meron omHO- W aABycTOopoHHeH auddepeHmmansHol (hoToMeTpun. MeToabl
CHEKTPOPOTOMETPUIESCKOTO THTPOBAHHUS.

TypObunumerpuueckunii W HeelOMETpUUECKUNA METOAbl aHanu3a. PaccesHue cBeta
JUCHEPCHBIMU cucTeMaMH. CBSI3b ONTHYECKOW TIJIOTHOCTH C KOHIEHTPAaLMEW ONpeaenseMoro
BemiectBa. KoadduimeHT MyTHOCTH CHCTeMBl. TeOopeTHYecKre OCHOBBI TypOHIUMETpUU U
Hedenomerpuu. YpaBHeHue Poanesi. TpeOoBaHus, NpeabsBisieMble K HCIOJIb3YEMBIM PEAKIIUSM.
TypOunumerpudeckuii KHHETUIECKHA MeTO . BO3MOXXHOCTH METOJIOB.

JlroMmuHecnieHTHBIE MeTOAbl aHanu3a. dmyopecuenius u Gocdopecuenus. [Ipumenenue
SHEepPreTUYecKo auarpaMMbl SI0JOHCKOTO NMPH PACCMOTPEHUU CHUHIJIET-CUHIJIETHBIX M CHHIJIET-
TPUILIETHBIX 3JIEKTPOHHBIX NepexozoB. KonebaTenpHas penakcanusi U BHYTPEHHSSI KOHBEPCHSI.
KBaHTOBBIN 1 SHEPreTUYECKUN BBIXO/bI. DAKTOPHI, BIUSIONINE HA MHTEHCUBHOCTH (DTyOPECIICHIIHH.
TemmneparypHoe W KOHIEHTpalMoHHOEe TyieHue dayopecuennnu. [IpaBuno Crokca-Jlommens.
CBsI3b CTPOCHMSI MOJIEKYJIbl OPraHUYECKOI0 COEMHEHHS C €r0 CIOCOOHOCTBIO K (PIIyOpecleHIUH.
3epkaibHasi CUMMETpPHS CIEKTPOB TIOTJIONIEHUS W HUCIyckaHus (mpaBuiio JleBmnHa). 3akoH
BaBunoBa. Cxema ¢dayopumeTpuueckux u3MepeHuid. BpiOOp MepBUYHOTO W BTOPUYHOTO
cBeTOUIBTPOB.  ['pagynpoBouYHasi 3aBUCUMOCTh W  KOJWUYECTBEHHBIM  aHanu3. OOmas
XapaKTepUCTUKA METOA.

Pa3zoen 4. dnexrpoxumuueckue Metoabl aHanmmza (OXMA).

Knaccuduxamus OXMA. Krnaccudukanus d5IEKTPOIOB U IEKTPOXHUMHUECKHE METOIBI.
[Tonspuzyemble u HemoisipuzyeMble 3JeKkTpoJsl B DXMA. Hcnonb3yeMble XUMHUUYECKUE H
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ANEKTPOXUMHUUECKUE PEaKIUU, TpeOOBaHUs, MPEIbIBIIEMbIE K 3TUM peakiusM. Bo3mMokHOCTH
OXMA.

Kongykromerpusi 1 KOHAYKTOMETpUueckoe TuTpoBanue. OOmIass xapakKTepUCTHKa METOJa.
VY enbHast U SKBUBAJIEHTHAS! JIEKTPOIPOBOJIHOCTh PACTBOPOB ANIEKTPOIUTOB. [10/IBUKHOCTH HOHOB.
[IpsimMass KOHAYKTOMETpUS U KOHAYKTOMETpUueckoe TuTpoBaHue. Kpusbie TuTpoBanus. DakTopsl,
BIUSIONIME HAa XOJ KpPUBBIX TUTpoBaHWs. [IpuHIMNUManbHas cxemMa YCTAaHOBKH ISt
KOHJIYKTOMETPUYECKUX  W3MEPEHUH, HUCIOJIb3yeMble BJEKTpPOJbl. Bo3MokHOCTH  MeToxa,
JIOCTOMHCTBA, HeAOCTaTKU. [Iprmepsl onpeaeneHuid..

BricokouyactoTHOoe TUTpoBaHue. OcobeHHOCTH MeToa. [IpuHIMNMaIbHas cXeMa yCTaHOBKH.
Hcnonp3yemble WHAYKTUBHBIE M €MKOCTHbIE 0€33JIeKTpojiHble suelKku. DOopMbl KpPUBBIX
BBICOKOYACTOTHOT'O TUTpOBaHMs. Anmapartypa. Bosmoxxnoctu meroza. [Ipumeps! onpeneneHmii.

[lorenunomeTpust ¥  NOTEHHMOMETpUYEecKoe TuTpoBaHue. OrmpeneieHue MeToja.
Ucnonb3yembie stuediku. WHIUKATOpHBIE BJEKTPOJBI M BIEKTPOJAbl cpaBHeHUA. MoHomeTpus.
JlonHanoBckuil U au¢dy3noHHbI oTeHIHanbl. Kiaccudukaius MOHOCETEKTUBHBIX AJIEKTPOIOB.
OCHOBHBIE XapaKTEPUCTUKH HOHOCEJIEKTHUBHBIX 3JIEKTPOAOB pAa3iMyHbBIX THUNOB. IllpuuuHsl,
00yCIIOBIUBAIOIINE U30MPATETLHOCTH AJIEKTPOI0B. Y paBHeHHue Hukonbckoro-OitzenMana. Metompl
onpeseiaeHus KO3(PQPUIMEHTOB CEJEKTUBHOCTH, BEPXHErO0 M HIDKHEro IIpejena Juana3oHa
OTpeNeNIIeMbIX  COAepX)aHUuU. YTIIOBOM  KOdDPUIMEHT dnekTpoaHoi GyHKIMUA. Meroab
KOJIMYECTBEHHBIX ONpeAeNeHUI U yciioBus ux npuMenenus. [Ipsmas norennromerpus (pH-merpus,
noHoMmeTpusi). Bo3moxxknoctn  meroma.  Meroabl  turpoBaHus.  OOpaboTka  KpPUBBIX
MOTEHIIUOMETPUUYECKOT0 TUTPOBAHUS. MeTo bl 100aBOK.

Bonbsramnepomerpruyeckue MmeTo bl ananu3a. Kinaccuueckas nossiporpadus, OCHOBBI METO/1a.
[IpuHnunuanpHas cxema nojsiporpapuueckoi ycraHoBkH. Vcrosib3yembie 351eKTpo/Ibl, TpeOOBaHus,
NpeabsaBiIseMble K dekTpoaaM. [lonspusaunoHHble KpUBblE MHANKATOPHBIX 3JIEKTPOJIOB. PTyTHBII
KalMaromMil 3eKTpoAd, TBepable 3aekTponbl. [lomsgporpammel. WMHTeprnperanus MnoasporpaMm.
OcTtaTouHbIi ¥ KOHJIEHCATOPHBIH TokH. PapaneeBckuii TOk. CBOICTBA MpeneabHOTO TU(HY3HOHHOTO
ToKa. YpaBHeHue WibpkoBuua. YpaBHeHue nossporpaduueckoit BomHbl [ eiipoBckoro. Tlotenmman
MoJTyBOJIHBL. Be1OOp 1 HazHavyeHue nossiporpadudeckoro Gpoxna. AHOMANINU Ha TOISPOTPaAPUIECKIX
KPUBBIX M HMX ycTpaHeHHe. KauecTBEHHBI W KOJIMYECTBEHHBIH MOJIpOrpaduyecKuii aHaus.
CoBpeMeHHBIC  HAIpaBJICHUS  Pa3BUTHs ~ BosibTammnepomerpun. (OOJacTH  HCMOJIB30BAHUS.
Bo3MokHOCTH, TOCTOMHCTBA U HEAOCTATKU METOAA.

AmrniepomeTpudeckoe TuTpoBaHue. OOmas xapakTepucThKa MeToaa. BwiOop ycnmoBwii
amnepoMeTpuueckux usmepenuil. [IpuHuunuanbHas cxema yCTaHOBKHU Uil aMIIEPOMETPHUYECKOTO
TATpOBaHWs. TUIBI KPUBBIX THUTPOBaHUA. buammepoMerpuyeckoe THUTPOBAaHUE, YCIOBHS
aMIEPOMETPUUECKUX H3MEPEHUN C ABYMS WHIMKATOPHBIMU 3JIEKTpoAaMH. KpuBblE TUTPOBaHHUA.
Bo3MO0O)KHOCTH, TOCTOMHCTBA U HEAOCTATKH MeToa. [IpuMepsl MpakTUYECKOTrO UCIOJIb30BaHUSL.

Kynonomerpuueckuid meron aHanmuza. Kiaccudukanuss METOJOB  KYJTOHOMETPHUH.
OO0bvenunennsnii 3akoH @apazaes. Beixon o Toky. IlpsMas KyToOHOMETpHUSt U KYJTIOHOMETPHUUECKOE
tutpoBanue OcobeHHOCTH MeTONOB. KyloHOMEeTpus MpH KOHTPOJIMPYEMOM IOTEHLHUANEe W NpHU
KOHTposiupyeMoM Toke. Ilonsipuszanmonnsie kpusble. Bpibop moTeHnunana pabodero 3jeKTpoja.
Pacyer konuuecTBa  3JEKTPUYECTBA, 3aTPAUEHHOTO HA  AJIEKTPOXMMHUYECKYIO  PpEaKLHUIO.
[lpuHuunuanbHass  cxemMa  KYJIOHOMETPUYECKOM  yCTAHOBKH. Obnactb  NPUMEHEHHSI.
Kynonomerpuueckoe tutpoBanue. Buibop Toka snexrposnmza. OcoOEHHOCTH TE€HEPHUPOBAHHOTO
tutpanTa. CrocoObl MHIUKAIIMN KOHEYHON TOUKM TUTPOBAHUS (BU3yalIbHbIE U MHCTPYMEHTAJIbHBIE).
[IpuHuunuanbHas cxeMa YCTaHOBKM JUI KYJOHOMETPUYECKOro TuTpoBaHus. IIpaktuueckoe
MIPUMEHEHUE METO0/1a, €r0 JOCTOMHCTBA U HEJIOCTATKH.

OnektporpaBuMeTpuueckuii  aHanm3. CrocoObl  BBIIONIHEHHS —ompeneneHuit. OoOmas
xapakrepuctuka Mmeroa. [Iporeccsl, mporekaroiue mpu 3aeKTpoianse. BeiOop anexTposoB. YcnoBus
anekTpoocakeHus. TpeboBaHus, NMpeabsBIsIeMble K OcalkaM Ha 3JekTpojax. lcmonb3oBaHue

105



ANEKTPOOCAKICHUS U 1eeld KOHIICHTPUPOBAHMSA, OINpEACICHHUS W pasjesieHus. BHyTpeHHui
ANMEeKTpoau3. JJOCTOMHCTBA U HEIOCTATKH METO/IA.

Pazoen 5. Xpomarorpadudeckue METo Ibl. ABTOMATH3AIMS METOIOB aHAIH3A.

Teopetnyeckue OCHOBBI ~ Xpomartorpaduueckux  metogoB. OOnacTu  NPUMEHEHUs
Xpomarorpapuueckux METOJIOB aHaimu3a. Xpomarorpamma. [lapameTpsl ynepkuBanusi. Ouznko-
XUMHYECKUE OCHOBBI XpoMaTorpaduyeckoro mpouecca. Knaccudukarms MeTo10B XxpomaTorpaduu
[0 arperaTHOMYy COCTOSTHUIO (pa3, Mo MeXaHU3My pa3elieHHust U croco0y odopMIIeHHs TIpoliecca.
OcHoBbI xpomatorpadudeckoro pazaeneHus. Koaddunment pacnpenenenus u kodhduuueHT
paznenenus. OCHOBHOM 3akoH Xpomartorpaduu. B3aumMocBsizb (GOpMBI BBIXOJHOM KPHUBOW U
M30TEPMBI COpOLIMM B KOJIOHOYHOW XpomaTorpaduu, aHAIUTUYECKUM aCTEeKT ITOHW 3aBUCHUMOCTH.
®dakTophl, BIUSIONIME HA CKOPOCTh JBMKEHUSI XpoMaTorpaduyeckoi 30HbI. Teopusi TeOpeTHIeCKuX
Tapenok. TeopeTuueckas Tapeyika. BoicoTa, 3KBUBaJIEHTHAsI TEOpEeTUUECKOoil Tapenke. Kunernueckas
TeopHst xpomMarorpaduu. VYpaBHenue Ban-/leemrepa. Kpurepun s dexTuBHOCTH
xpoMmartorpadudeckoro mporecca. CTeneHb paszleieHus U KpUTEepuil celeKTuBHOCTH. Kputepuii
paznenenus. ONTUMHU3aIUS IPOLIECCOB pa3JIeIeHUs] CMECEH BEIECTB.

5.1. XpomaTorpaguaeckue METOIbI.

5.1.1. TI'azoxkuakocTHas xpomarorpadus. OO0rias xapaktepuctuka Meroa. [IpuHiunuanpHas
cxeMa ra3oBoro xpomarorpada. YcTpoHcTBO M Ha3zHaueHue Yy3J0B Xpomarorpada. Tpeboanus,
MpEeAbABIISIEMbIE K HETOJBIKHON M TOJABIWKHON ¢aszaMm. JleTeKTopsl, WX KiacCUpUKAIMSI |
TpeOOBaHUS K HUM.

Meroapl  uaeHTU(GUKAIIMK  BEUIECTB B Ta3oBoM  xpomartorpaduu. JIuHeiHbIE W
norapu(MUYeCKUe HHACKCHl yaepxuBaHus. KoppensuuoHHbIE YpaBHEHHS: CBS3b IApaMeTpOB
YAEP)KUBAHUS KOMIIOHEHTOB C UX (DPU3MKO-XMMHUYECKUMH cBoiicTBamH. KauecTBeHHBINH aHaIU3 1O
norapu()MUYECKUM HHACKCaM yraepkuBaHus KoBaua. MeToJbl KOJIMYECTBEHHOTO aHAIHM3a: METOJ
aOCOJIIOTHOM TPaayUpOBKH, METOJ HOPMHUPOBKH, METOJ BHYTpPEHHEro cTaHmapra. [lompaBouHbie
KOOQOUIIMEHTH K IUIOMAAsSM THUKOB. I[lpuMepsl MpakTHYEeCKOrO HCIOJIb30BAaHUS Ta30BOU
Xpomarorpadum.

5.1.2. KuakocTtHas xpomarorpadus. Knaccudukarus METOJIOB KUJKOCTHOU
xpomarorpaduu. Ocobennoctn BDXKX. [lpuHimnuanbHas cxeMa >KHIKOCTHOTO Xpomarorpada
BBICOKOTO naBieHus. Tumsl netekropoB B BOXKX. KunkoctHo-ancopormonnas BOXX. HopmansHo-
(da3oBeIii 1 00pamieHo-(pa30BbIil BapuaHTB: COPOEHTHI, SIIOEHTHI, pa3/eisieMble BellecTBa. THITbI
B3aMIMOJICHCTBUSL COPOCHT-BEIIECTBO, COPOEHT-3I0EHT, AMroeHT-BemectBo B BDXKX. ®dakrop
€MKOCTH, ero (U3MYECKUH CMBICI. [pamueHTHOe »HnroupoBaHue. BrusHue 3¢ ¢eKTUBHOCTH,
CEJIEKTUBHOCTH U €MKOCTH KOJIOHKH Ha pa3/elIeHue CMECel aHaIM3HPYEMBIX BEIIECTB. MeTOo/IbI
UACHTU(UKAMN BEIIeCTB M KoimdecTBeHHoro aHanmm3a B BDOXKX. JlocTomHCTBA M HEOOCTaTKU
BDXX. Non-napHas xpomaTorpadusi, mpuMepbl MPaKTHIECKOTo ucroibzoBanust BOXX B ananmse.

Pacnipenenurensuas OymakHass xpomatorpadus. OCHOBBI OyMaXHOH XpomaTorpaduu.
[MonmBwxHast W HemoABIKHAS (a3pl. MHUKCOTPONHBIA psif pacTBopureneil. TpeGoBaHus K
xpoMartorpadudeckoii Oymare. Xpomarorpaduueckue TapaMmeTphl. THIBI  XpPOMaTOTpaMM:
OJIHOMEpHasI, IBYMEpPHas, Kpyronas, sJiekTpodoperudeckas. Metos oOpaiieHHbIX ¢a3. 3aBUCUMOCTh
(GopMBI IIATHA OT BHUJIa U30TEPMBI pacipeiesnienns. MeToibl naeHTU(UKAIMK BEIIECTB Ha OyMasKHOM
xpoMarorpamme. KonnuecTBeHHbIN aHaIM3 B MeToJie OyMakHOW Xpomartorpaduu. J[ocTonHcTBa u
HenocTaTku Metoaa. O0IacTh MPUMEHEHHUS.

5.1.3. HonooOmenHas u wuoHHas xpomarorpadus. CymHocTh MeTona. TpeOoBaHus,
MpPEeAbABIIEMbIE K peakiusiM HOHHOTO oOmeHa. OcoOeHHOCTH HMOHOOOMEHHOW Xpomartorpadum.
HNonoobmennoe paBHoBecue. Koncranra nonnoro ooMena. M3orepmel HOHHOTO 0OMeHa. BiusiHue
KOHCTaHTBhI HOHHOTO 0OMeHa Ha opMy M30TepMbl HOHHOTO oOMeHa. KoahuIneHT CelIeKTUBHOCTH.
CuHTeTHMYeCcKue HMOHOOOMEHHUKH, KaTHOHUTHI M aHUOHWUTHL. Kiaccudukaums u cBoHcCTBa.
CopOunonHusie psiabl. Buabl 0OMeHHOM eMKOCTH HOHOOOMEHHHUKOB. BBIOOp ONTHUMAaIbHBIX YCIOBUMA
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MOHOOOMEHHOTO paszzeneHuss BemiecTB. [IpuMeHeHMe HWOHOOOMEHHOW Xpomarorpaduu B
AQHAIMUTUYECKOM XMMHHM OPraHMYeCKUX M HEOPraHWYECKHUX COCIMHEHUMN: pa3elieHHue, OYUCTKA,
KOHIICHTpUpOBaHMEe W T.J. [lpuMepsl mnpuMeHEHHs HWOHOOOMEHHOW XxpomaTtorpadhuud B
TEXHOJOTHYECKUX mporeccax. MonHas xpomarorpadusi. biok-cxema HOHHOrO Xpomarorpada.
Pazpensronire 1 KOMIEHCAIMOHHBIE KOJIOHKH. JleTekTophl. [IpuMeHeHne B aHaTUTHUECKOW XUMHH.
AHanmuTH4YEeCKUE BO3MOXKHOCTH METO/1a.

5.1.4. Tenb-xpomarorpadus. I[loamxknas u HenmoaswxkHas (a3l OOmee ypaBHEHHE,
OTKCHIBaKOIEE TMporecc renb-xpomarorpaduu. CopOeHtbl. OOIMMN, BHEUTHHA W BHYTPEHHUUN
o0vembl rens. [lapamerpwr smoupoBaHus. Beipaxkenue i koddduimenTa pacrpeaeieHus u
KOHCTAHThl JOCTYNHOCTU. Bo3MoxHOCTH renb-xpomarorpaguu. Ilpumepsl npakTH4ecKoOro
UCIOJIb30BaHMUSL.

5.1.5. bymaxnas pacnpenenutenbHas xpomarorpadus. [loaBwkHas, HemoaBwkHas ¢a3a.
Oco0eHHOCTH TUIOCKOCTHOU Xpomatorpaduu. daktop paszmeneHusi. Buasl pacnpenenuTenbHbIX
xpomarorpaduii

5.2.ABTOMaTH3a1Ms METOIOB XMMHUYECKOI'O aHAJIN3A.

ABTOMATHYECKUH W aBTOMATHU3UPOBAHHBIM aHaIM3: Menu W 3aaaud. JluckpeTHbie
aBTOMaTHYeCKHe aHanu3aTopbl. [IpuHIMNI AeWcTBUS, NOCTOMHCTBA M HeAOCTAaTKU. IIpoTouHbie
METOJIbl aHaju3a pacTBOpoB. HemnpepblBHBIM MPOTOYHBIM aHAIU3 U MPOTOYHO-UHXKEKIIMOHHBIN
aHau3.

4 O6peM y4eOHOM TUCITUTIITUHBI

Beero Cemectp
Bun yaeGHo# paboThI 3 7
3E Axan.u. | 3E | Akaa.u. | 3E | Akan. u.

OO611ast Tpy10eMKOCTh AUCIUTUIMHBI 9 324 4 144 5 180
KonTakTHast pabGoTa — ay1iuTOpHbIE 447 160.8 178 64 2.67 9
3aHATHS:
Jlexiuu 0.89 32 0.44 16 0.44 16
JlaGopaTopusbie pabotsl (JIP) 3.58 128.8 1.33 48 2.22 80
CamocrosiTesibHasi paboTa 4.56 164 2.22 80 2.33 84
g;)é{oT:;aHaﬂ CaMOCTOSATEIIbHAS 0.8 0.4 0.4
CamocTosiTennbHOE U3yYeHUE 4.53 2.21 2.32

163.2 79,6 83.6
pa3JesioB TUCIUILIMHBI

3auer ¢ 3auer ¢
Bua uTOoroBoro KOHTpoOJIA: . .
OLICHKOIi OIIEHKO
Cemectp
Bun yuebHoit paGoThl Beero 3 7
3E Actp.u. | 3E | Actp.u. | 3E | Actp. u.

OO011as TPy10eMKOCTh AUCHUILUIUHEI 9 243 4 108 5 135
KonrakrHas padora — ayiuTopHble 447 120.6 1.78 48 2.67 7
3aHATHS:
Jlexumn 0.89 24 0.44 12 0.44 12
Jlabopartopusie pabotsI (JIP) 3.58 96.6 1.33 36 2.22 60
CamocrosTenbHas padora 4.56 123 2.22 60 2.33 63
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KonrtakTHast camocTosITeIbHAS
pabota (AmmK u3z VII ons 3au / 3au ¢ 0.6 0.3 0.3
oy.) 4.53 2.21 2.32
CamocTosITeNnbHOE U3YUEHUE
pa3nesioB TUCHUILINHBI (11u opyeue 122.4 59,7 62.7
8UObL CAMOCMOSIMENbHOU PAOOMbl)
3auer ¢ 3auer c
Bua uTOroBOro KOHTpPOJIA: . .
OlIeHKOH OIIEHKOI

AHHOTanus padoyell NPorpaMMbl JUCHUTILTAHBI
«Komnongnas xumus» (b1.0.14)

1 Heab AMCHMNJMHBI — TpUOOpETEHUE OO0yYaromMMuUCs 0a30BBIX 3HAHWUU B 00JIACTH

TCPMOAUMHAMHKHN IMOBCPXHOCTHBIX SIBJICHUM U CBOMCTB AUCTIEPCHBIX CUCTEM U TIOJIYYCHHC YMGHI/II\/’I B
YaCTH HCIIOJIB30BAHUS ATHUX 3HAHUM npu HUCCIICAOBAHUHN, IIPOCKTHUPOBAHUU W CO3JaHUH PCAJIbHBIX
CHUCTEM, ABJIAIOIHNXCA B OOJILIIIMHCTBE CJIydacB JUCIICPCHBIMMU.

2 B pe3ysbTare H3y4eHHs] AUCHHUILIMHBI 00Y4AI0IMICS JOIAKEH:
Obnadams caenyoUMMIA KOMIIETEHIUSMH U MHUKaTOPaMH UX JOCTHKECHUS:
OIIK-1.8, OIIK-1.17, OIIK-1.26.

3nameo:

NPU3HAKK 0OBEKTOB KOJIJIOMTHON XUMUU U UX KJIACCU(UKALIHUIO.

OCHOBHBIE TIOHSATHSI ¥ COOTHOLUIEHUS TEPMOJMHAMUKH TOBEPXHOCTHBIX  SIBICHUM
(TepMOaMHAMUKA MOBEPXHOCTHOIO CJIOS; aJAre3us, CMauMBaHUE M PACTEKAaHUE >KUJIKOCTEH;
JCTIEPCHOCTh U TEPMOJIMHAMHYECKUE CBOMCTBA TEJ; aJICOPOIHs Ta30B U MMapoOB, aJICOPOIHS
13 PacTBOPOB).

OCHOBHBIE TEOPHH (HU3HUECKON acopOLuu.

OCHOBHBIE TMIPEJICTABJIECHUSI O CTPOEHUU JIBOMHOI'O 3JIEKTPUYECKOIO CJIOsi; MPUPOIY
3JIEKTPOKUHETUYECKOTO MMOTEHIINANA; OCHOBHBIE AJIEKTPOKUHETUYECKHUE SIBJICHUS.

ycioBus TpuUMeHHMMOcTH 3akoHa CTokca; 3akoH OiWHmTeiiHa — (CMOJIYXOBCKOTO,
rurncomeTpuieckoe ypaBHeHue Jlammnaca.

MPUPOY CEAUMEHTAIlMOHHOW W arperatuBHOM YCTOWYMBOCTHU;, OCHOBHBIE CBOMCTBa
pactBopoB ITAB kak Mo UIBHBIX CUCTEM; OCHOBHBIE TI0JIOKeHUs Teopuu JJIDPO; mpuunHb
U OCOOGHHOCTHM OBICTPOM W  MEIJICHHOW  KOAryjsiliuk, KOHIEHTPAIIMOHHON U
HEUTpaIu3alMOHHON KOAryJIsLHH.

TUIBl CTPYKTYpP, BO3HMKAIOIIME B JMCIEPCHBIX CHCTEMaxX, MPUYMHBI U YCIOBUS UX
00pa30BaHus; KIACCU(PHUKAIMIO JUCIEPCHBIX CUCTEM IO UX PEOJOTMUECKUM CBOMCTBAM.

Ymemos:

PacCYMTHIBATH MTAPAMETPhI, KOTOPHIMHU XaPaKTEPU3YIOT JUCIIEPCHOCTb.
NPOBOJMTH PACYEThl C HCIOJB30BAHMEM OCHOBHBIX COOTHOIICHHH TEPMOIMHAMHKH
MOBEPXHOCTHBIX SIBJICHUIA.

PacCYMTHIBATH OCHOBHBIC XaPAKTEPUCTHKH MTOPUCTOM CTPYKTYPHI.

PaCCYHUTHIBATH BEIIMYHUHY IEKTPOKHMHETHYCCKOTO TIOTCHIIMAIA M0 JAHHBIM JJIEKTPOOCMOCa U
anekTpodopesa.

pacCYHTBHIBATh MHTETPAIBHYIO U JUB(GEpeHIMaIbHYI0 KPUBBIC PACIPECIICHHUS YacTHUI] 110
pa3mepam.

PacCYUTHIBATH M aHAJIM3UPOBATh MOTCHIIMATBHBIC KPUBBIC ITAPHOTO B3aMMOICHCTBHUS YaCTHII.
PacCYUTHIBATH U U3MEPSATH BA3KOCTD JAUCIIEPCHBIX CHCTEM.

Bnaoemuw:
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—  TPENCTAaBJICHUSMH O POJIM TMOBEPXHOCTHBIX SIBJICHUN W JUCIIEPCHBIX CHUCTEM B TEXHUKE
MpUpo/Ie.

—  METOJIaMH U3MEPEHHSI IOBEPXHOCTHOIO HATSKEHMSI, KPAaeBOTrO yIJia.

—  3HAHWSMH O METO/aX U3MEPEHUs aJICOPOIMH U YEIbHOMN MOBEPXHOCTH.

—  3HAHWIMH 00 YCIOBHSIX MPUMEHUMOCTH ypaBHeHUs [ enbMronbiia — CMOTYXOBCKOTO;

—  METOJIaMH OTpeJIeSICHUS SJICKTPOKHHETUYECKOTO TTOTeHIMANA.

—  METOJIOM CEeIMMEHTAIMOHHOTO aHaJn3a.

—  METOJIaMH ONPEICIICHUS KPUTHICCKOW KOHIICHTPAIIUU MHUIICIIO00pa30BaHUs;

—  METOJIaMH UCCJIeI0BaHUsI KHUHETUKHU KOaryJIsiuu.

—  METOJIaMH U3MEpPEHUS U aHaJIM3a KPUBBIX TEUCHUSI.

3 Kpartkoe coaep:kaHue TUCUMTIAHBI
Paznen 1. [Ipenmer v mpu3HAKu OOBEKTOB KOJUIOMIHOW XUMHUU

Konnmongnast xumus - Hayka 0 TOBEPXHOCTHBIX SIBICHHUSAX M JUCTIEPCHBIX cucTeMax. OCHOBHBIE
MOBEPXHOCTHBIC SIBJICHUS: aJre3uss U CMavyMBaHHE, KAWUISIPHOCTb, aACOPOLUs, DIIEKTPHUECKUE
SIBIICHUS HA TTIOBEPXHOCTSIX U JP.

OCHOBHBIE MTPU3HAKYU TUCTIEPCHBIX CHCTEM - T€TEPOT€HHOCTD U IUCIIEPCHOCTD; TOBEPXHOCTHAS
SHEPrusi; KOJMYECTBEHHBIE XapaKTEPUCTHKH AUCIIEpCHOCTH. Kilaccudukaus qUCTIEpCHBIX CHCTEM
[0 arperaTHOMy COCTOSHUIO MIHCIIEPCHON a3kl W JIUCHepCHOHHOM cpeabl. Kiaccubukanus
CBOOOTHOIMCIIEPCHBIX CUCTEM IO pa3MepaM YacTHIl U 110 B3aUMOJICHCTBUIO MEXTY TUCTIEPCUOHHOM
cpenoi u aucnepcHoi ¢azoil. Poiab MOBEPXHOCTHBIX SIBJICHUN U IUCIEPCHBIX CUCTEM B MPHUPOJIE,
MPOMBIIIUIEHHOCTH M, B YACTHOCTH, XHMUYECKOW TEXHOJIOTUH.

Paznen 2. TepMomHaMuKa MOBEPXHOCTHBIX SBJICHUN

OO0mas xapakTepucTUKa TOBEPXHOCTHOW HSHepruu. [loBepXHOCTHas sHeprus B oOIIeM
ypaBHeHUH 1-To U 2-ro Hayan TepMoJAUHAMUKHU. [[0BEpXHOCTHOE HATSKEHHE KaK Mepa 3HEPruu
I'm606ca mexdazHoit moBepxHOocTU. [loBEepXHOCTHOE HATSKEHHE - XapPAKTEPUCTHUKA TMPUPOIBI
conpukacarommxcsa Ga3 u ux BzaumojaecTBus. CBOKWCTBA MOBEPXHOCTEH JKUIKUX U TBEPIBIX TEI.
VYpasuenue ['m60ca-I'enbMrosnpiia 11 BHYTPEHHEH yAETBHON MOBEPXHOCTHOW HEPruM (TIOJTHOM
MOBEPXHOCTHOM HSHEpPruM). 3aBUCHUMOCTb HHEPreTUYECKUX I1apaMeTpoB TMOBEPXHOCTH OT
temnepatypsl. [Iporeccsl caMonpon3BOIBHOTO YMEHBIIIEHUS! TOBEPXHOCTHOM 3HEPTUU.

AncopOImsi ¥ TOBEpXHOCTHOE HaTskeHue. CBs3b BETUYHMHBI aCOpOIMU C TapaMeTpamu
CHUCTEMBI: HM30T€pMa, H3O0MHUKHA MW u30cTepa aacopbumu. Merox wu30bITKOB ['mOOCa.
dyHnaMeHTaabHOE aacopOImMoHHOe ypaBHeHne [ub0Oca. I'mGOcoBckas amcopOuumsa. YactHoe
BbIpaxkeHue ypaBHeHUsI [ m106ca. [loBepXHOCTHO-aKTUBHBIE U IOBEPXHOCTHO-WHAKTUBHBIE BEIIECTBA.

Anresus, cMayuMBaHWE M pacTEKaHMWE SKHUJKOCTeH. Anaresuss u koresus. l[lpupoma cui
Mex(ha3HOro B3auMOJIeHCTBUA. YpaBHeHue [rompe nis paboTel aare3nn. CMauynBaHue W KpaeBOi
yron. 3akoH lOnra. Cps3p paboThl aare3un ¢ KpaeBbIM yrioM (ypaBHenue J[rompe-FOwra).
JInodunsuble u aM0pOOHBIE MOBEpPXHOCTU. MeToabl ompeneneHus KpaeBbiX YrioB. BiusHue
MOBEPXHOCTHO-aKTUBHBIX BemiecTB ([IAB) Ha cmaunBanue. Pactekanue xuakocreit. Koaddumment
pacrekanus 1no [apkuHcy. Dddext Mapanronn. MexdazHoe HATSDKEHHE HA TPAHULE MEXKIY
B3aMIMHO-HACBIIIIEHHBIMU JKUIAKOCTSIMU U TMpaBWiIo AHTOHOBA. lIpakThdyeckoe 3Hau€HUE aIre3wHu,
CMauMBaHUS M PACTCKAHMUS.

JMCriepcHOCTh U TepMOIUHAMHUUYecKue cBoicTBa Ted. [IpaBuio ¢a3 ['mb0ca u nucnepcHOCTS.
BnusiHue KpuBH3HBI TOBEPXHOCTH Ha BHYTpEHHee mgaBlieHue ten (ypaBHenue Jlammaca).
[ToBepxHocTHast sHeprusi U paBHOBecHbIe (popmbl Ten. [lpunnun I'm66ca-Kropu. 3akon Bynbda.
Kamunnsipasle siBnenust (ypaBHenue JKiopeHa), WX poib B MPHPOJE U TEXHOJOTHH. MeTombl
OTIpe/ieJICHUsT TIOBEPXHOCTHOTO HATSDKEHHUS. 3aBUCHUMOCTh TEPMOJAMHAMUYECKOW PEaKIMOHHOM
CHOCOOHOCTHU OT AMCIIEPCHOCTH. Y paBHeHue KenbBuHa. BiusHue aucnepcHOCTH HA paCTBOPUMOCT,
KOHCTAHTY PaBHOBECHSI XHMUUYECKOU PEAKIINH, TeMIIEpaTypy (Ha3oBOro nepexoa.
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[MomyyeHne AMCIEPCHBIX CUCTeM. MeToabl aucneprupoBaHus. YpaBHeHue PeOunnmepa mms
paboThl muCIIieprHpoBaHUs. AJCOPOIMOHHOE TOHWXKEHUE mpodyHocTH (dddexr Pebunmaepa).
l'omoreHHass W rereporeHHas KOHJeHcauus. MeracTabunbpHOe cocTtosiHue. OJHeprusi [ 'mO0ca
00pa30BaHus 3apoJIbllia HOBOH (ha3bl, KPUTHUECKHUN paanyc 3apoablma. J[Be cragun oOpa3oBaHUs
HOBOM (pa3pl. CBsI3b KWUHETHKH OOpa30BaHMS HOBOW (ha3bl C TMeEpechIlleHueM. YTIpaBJiICHUE
JUCIEPCHOCTBIO TMPU TOMOI€HHOM KOHAeHcanuu. llpuMepsl MoiaydyeHuss IUCHEPCHBIX CHCTEM
MeToaMH (HU3UUECKON 1 XUMHYECKON KOHJICHCAIINH.

Paznien 3. AncopOuUnOHHEIE paBHOBECHS

Knaccudukamus wmexanusmoB ajacopouuu (duszmueckas ancopOuus, xemocopOuus u
noHooOMeHHas ancopOrus). [Ipupoaa ancopOrmoHHbIX cril. OCOOEHHOCTH COCTaBIMOMUX cril Ban-
nep-Baanbca (OpMEHTALMOHHBIX, HHAYKIIMOHHBIX U JUCIIEPCHOHHBIX) NP acopOIMu. Y paBHEHUE
JUIl OTEHIIUAJIBHOM SHEPrUM B3aUMOJIEHCTBUS aTOMa (MOJIEKYJIbl) C TIOBEPXHOCTHIO TEJIa.

AncopOI11us ra30B ¥ MapoB Ha OAHOPOJIHOM MOBEPXHOCTHU. 3aKoH ['eHpu. Y paBHEHNE H30TEPMBbI
MOHOMOJIEKYJIIpHOH asicop6umu JIenrmiopa u ero ananu3s. OnpezeneHre KOHCTaHT 3TOr0 YpaBHEHUs
(nmunetinas ¢opma ypaBHeHus Jlenrmiopa). YpaBHeHue @peitnanuxa. Teopus MOIUMOJIEKYIIPHOM
aacopounu bpynayspa, Ommera, Temnepa (BOT), ypaBHeHue H30TepMbI aicOpOILIMU, €T0 aHAU3.
Jluneiinas dopma ypaBuenust BOT u pacuer ero konctant. OnpeneneHue yaeabHOW MOBEPXHOCTH
meronoM bBOT.

AncopOims ra3oB M HapoB Ha MOPHUCTHIX Marepuasnax. KolnuecTBEHHbIE XapaKTepUCTHKU
MOPUCTHIX MaTrepuanoB. [lopucteie Tena KOPHYCKYJISPHOM, KPUCTAUIMYECKOW M TrybOuaroit
CTPYKTYpBI, MEeTOAbl uX mnonydeHus. Knaccuduxanus mop mo J[yOMHHHY M €€ B3aHUMOCBS3b C
TEOPUSIMH aJICOPOIIHH.

Teopust kanuusipHON KOHJeHcalu. KanumisipHo-KOHAEHCAMOHHBIN ructepe3uc. Pacuer
UHTErpalibHON U AuddepeHransHON KPUBBIX pacipe/iesieHus: 00beMa mop 10 pa3Mepam.

OcoOeHHOCTH a1cOpOIK Ha MUKPOIIOPUCTHIX MaTepuanax. [lorennumansuas teopus [lonsHu.
AnCOpOLMOHHBIN  MOTeHIHMAN. XapaKTepucTHueckass KpuBas ajacopouuu. TemmeparypHas
WHBApPUAHTHOCTh M apPUHHOCTh XapaKTepUCTUYECKUX KPUBBIX. OOOOIICHHOE YypaBHEHHE TEOPUU
JlyOunnHa 0OBEMHOIO 3alOJHEHUST MUKPOIIOpP, YACTHBIE CIydyad 3TOTO ypaBHEHHs (ypaBHEHHE
Jyoununna-PagymikeBuyda). AcopOuus ra3oB v MapoB B XUMUYECKON TEXHOJIOTHH.

AncopOuus MOBEepXHOCTHO-aKTUBHBIX BelIecTB. BrusHue crpoeHuss monekyn I[IAB Ha
MOBEPXHOCTHYIO aKTUBHOCTD, MpaBuio J(rokno-Tpayde. 3aBUCHMOCTh MOBEPXHOCTHOTO HATSKEHUS
OT COCTaBa pacTBOpa MpHU COONMOJeHHH 3akoHa l'eHpu u ypaBHeHus Jlenrmiopa. YpaBHeHUE
[umkoBcKoro. YpaBHEHUS! COCTOSIHUS Ta3000pa3HBIX OBEPXHOCTHBIX (aICOPOIIMOHHBIX) TIJICHOK.
Tunel MOBEpXHOCTHBIX IUIEHOK M OIpeAesieHue Ux XapakrepucTuk. Becwl Jlenrmiopa. dakTopsl,
OTIPE/ICIISIIONINE arperaTHOE COCTOSIHUE —aJCOPOLMOHHBIX IUIEHOK. OmnpeneneHue CTpOeHUs
aICOpOIIMOHHOTO CJI0s1 ¥ pa3MepoB Mouiekyn [TAB.

Pasnen 4. DiiekTpuyeckue SBJIEHUS HA HOBEPXHOCTH

JBoitHoM anexTpuueckuii cioit (JI9C), mexannsmbl oopazoBanust JJIC. COOTHOIIECHUS MEXTY
ANIEKTPUYECKUM TIOTEHIIMAJIOM W TIOBEPXHOCTHBIM HaTshKeHHEeM (ypaBHeHus Jlummmana).
DNEeKTpOKANMWIUIIPHBIE KpUBBIE U orpesesienne nmapameTpoB JIIC mo 3TUM KPUBBIM.

OO6mme mpencraBienuss o teopusx crpoenust J[DC. Teopus I'ym — Yenmena. YpaBHeHue
[Tyaccona-bonpumana nist muddysHoi yactu I9C u ero pemenue. Tommuna quddy3HOro ciios u
BIUSIHHE HA HEe pa3IW4HbIX (akTopoB. [[BoitHON snexTpuyeckuii cinoir mo teopum LlTepHa,
nepe3apsiaka nosepxHoctu. [Ipumepsr o6pazoBanus JIDC. Muresmisl U X CTpOCHHE.

UeTthipe BUJIa 3JIEKTPOKUHETUUECKUX SBICHUN. DIEKTPOKUHETUUECKUM TOTEHI[UAN U BIUSHUE
Ha HEro pa3iIuuHbIX GakTopoB. YpaBHeHHE | enbMrobina-CMOITyXOBCKOTO Ui CKOPOCTH MEpeHoca
pu  AJEKTpoocMoce U anekTpodopese. DPPexTsl, HE yYUTHIBAEMbIE OSTUM ypaBHEHHEM
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(TOBEpXHOCTHASI MPOBOJUMOCTD, EKTPOPOPETUUECKOE TOPMOKEHHE, PEIaKCAIIMOHHBIN (D (dEKT).
[IpakTyeckoe UCHOIB30BAHNUE ITEKTPOKMHETHUECKHUX SIBJICHUH.

Pasznen 5. Kunetnueckue cBOKWCTBA IMCIEPCHBIX CUCTEM

OCHOBBI CETMMEHTALMOHHOTO aHain3a. CBsA3b CKOPOCTH OCAXKJIEHUS YaCTHI] C UX pa3MepoM.
VYcnoBusi cobmonaenust 3akoHa Crokca. CeaMMEHTAIMOHHBIA aHaIW3 TOJIMJIUCIEPCHBIX CUCTEM.
KpuBas ceaumenrtanuu. Kpusble pacrmpeneneHus 4acTHUIl 0 pajguycaM. OKCIIepUMEHTalIbHbIE
METO/Ibl B CEIMMEHTAIIMIOHHOM aHAJIN3e.

MonexkynsipHO-KMUHETHYECKass  MpupoAa  OpoyHOBCKOro  JBmkeHus. CBs3b  MexXay
CPEIHEKBAJPATHYHBIM CABUTOM 4YacTUll W KodpduuueHtom muddy3un (3akoH DWHIITEHHA-
CMOIyXOBCKOTO0). DKCIIEpUMEHTaIbHAsL TIPOBEPKa 3aKoHa DifHITeliHa-CMomyxoBckoro. CrencTBus
13 TEOPUH OPOYHOBCKOTO JIBHKCHHUS.

CennmeHnTanuoHHO-11( Hy3UOHHOE paBHOBecHeE, TUIICOMETPUYECKHIA 3aKOH.
CenvMeHTaIMOHHAS! YCTOMYUBOCTD JUCTIEPCHBIX CUCTEM.

Paznien 6. ArperatvBHas yCTOMYMBOCTD M KOAryJISIUS AUCIEPCHBIX CUCTEM

OO1ue BONPOCHl YCTOMUMBOCTH AUCHEPCHBIX cucTeM. CeIuMEHTallMOHHAs U arperaThBHAs
ycToMunBOCTH cucteM. JInodunbHbie U TMOGOOHBIE CHCTEMBI: CaMOIIPOU3BOJIBHOE O0pa3oBaHUE
OJIHUX W HEOOXOAMMOCTh cTabunm3anuu npyrux. Kpurepuii mnoduiabHOCTH cucteM 1o Pebunaepy-
lykuny.

JlmodunpHele aucriepcHble  cucTeMbl.  Knmaccudukamuss u  o0mas  XapaKTepHUCTHKA
MIOBEPXHOCTHO-aKTUBHBIX BellecTB. TepMonHamMuKa 1 MEXaHU3M Mullesiooopa3zoBanus. CTpoeHue
mutes [TAB. Comobumusanus. OCHOBHBIE ()aKTOPHI, BIUSIONINE Ha KPUTHUECKYIO KOHIICHTPAIHIO
murnemioodpaszoBanus (KKM). Meroast onpenenennst KKM. [Ipumenenue ITAB.

JInohobubie nucniepcHbie cucTeMbl. PaKTOPBI YCTOWYUBOCTH JTMOPOOHBIX cucTeM. bricTpas u
MeaieHHast koaryisinusi. Kunetnka koarymsinuu no CmomyxoBckoMy. OmpeneneHue CKOPOCTH U
BPEMEHH MOJIOBUHHOHN KOATYJISIMH. 3aBUCHMOCTh YMCJIa YaCTHUI] PA3HOTO MOPSIIKA OT BPEMEHH.

OcHoBHble TONOXeHUst Teopun Jlepsruna, Jlanmay, @epses, OsepbOeka (JJIDO).
PacknuHMBaromiee JaBieHUE U €r0 COCTaBJIOIIME. DHEPrusl MEKTPOCTATUYECKOIO OTTAJIKUBAHUS
IpU B3aUMOJICHCTBHH CJIa003apsHKEHHBIX MOBepxHOCTeH. Cuitbl U 3Heprus npuTsbkeHus. OOiee
ypaBHEHUE ISl SHEPrud B3aUMOJCHCTBHS JUCIEPCHBIX vacTull. lloTeHnuanpHblE KpHUBBIE
B3aMMOJICUCTBUSL YAaCTHI] B MOHOCTAOWJIM3MPOBAHHBIX JUCIEPCHBIX cucTreMax. lloTeHnuambHbIN
O6apbep M €ro 3aBUCHUMOCTh OT TOJIIMHBI AUQQy3HOro cios. Koarynsauus B mepBoM M BTOPOM
MuHUMyMax. HeliTpanu3amonHas U KOHIIEHTpaIlMOHHas Koaryssiius. [lopor ObICTpoil Koary sy,
[IpaBuno  [ynbue-I'apnu.  3akon  Jepsruna.  CraOunm3anus — AWCTHEPCHBIX — CHUCTEM
BBICOKOMOJIEKYIIsIpHbIMU  coemnHeHnsiMu (BMC) u ITAB. MeTonbl OYMCTKHA TPOMBIIUICHHBIX H
OBITOBBIX CTOKOB, OCHOBaHHbBIE Ha U3MEHEHUH arperaTMBHON M CEJMMEHTAIMOHHOW YCTOHYMBOCTH
JIMCTIEPCHBIX CUCTEM.

Paznien 7. CtpykTypooOpa3oBaHue U CTPYKTYPHO-MEXaHUUECKHUE CBOMCTBA JMCIIEPCHBIX CUCTEM
Tunel CTpyKTyp, 00pa3yIOUINXCsl B arperaTUBHO-YCTOWYMBBIX M arperaTUBHO-HEYCTOMYMBBIX
JHMCTIEPCHBIX crcTeMax. KUIKOKPUCTANINYECKOE COCTOSIHUE arperaTuBHO-YCTOMYUBBIX IUCTIEPCHBIX
CUCTEM.
Bo3nukHOBeHHE OOBEMHBIX CTPYKTYp B  arperaTMBHO-HEYCTOMUYMBBIX  (JTMO(OOHBIX)
JIUCIIEPCHBIX cHucTeMax. B3anMOCBsI3b MEXIYy BHJOM IOTECHIIMAIBHON KPUBOM B3aMMOJIEUCTBUSA
gactull (o teopun JJIDPO) u THIOM BO3ZHUKAIOIUX CTPYKTYpP. KoarymisiimoOHHO-TUKCOTPOITHBIE H
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KOH/JICHCAlITMOHHO-KPUCTANIM3AlMOHHbBIE CTPYKTYphL. Ilepexon ogHuX CTpyKTyp B Apyrue. Teopus
CTpYKTypooOpa3oBaHusi ((PU3MKO-XUMHUYECKAass MEXaHWKa) KaK OCHOBa IOJNIyYEHUS HOBBIX
MaTepHaoB.

Peonoruueckuii MeTo1 cCaeI0BaHUS TUCIIEPCHBIX CUCTEM. OCHOBHBIE MOHATHUS U UJCAJIbHbBIE
3aKOHBI peosiorThuu. MojenrpoBaHUE PEOJIOTHUYECKUX CBOMCTB Tei. Mojenb MakcBeiia, MOJEINb
Kenpeuna-doiirra, mojens bunrama.

Knaccudukanust nucnepcHpIX  CHUCTEM IO CTPYKTYPHO-MEXaHMYECKHM  CBOMCTBaM.
Hpr0TOHOBCKME U HEHBIOTOHOBCKHUE KUAKOCTU. IceBaomnacTuueckue U JUIaTaHTHBIE KUJIKOCTH U
TBEep0OOpa3Hble Tesa. Bs3KOCTh KUAKUX arperaTUBHO YCTOMYMBBIX JIUCHEPCHBIX CHUCTEM.
VYpaBuenuss OiuHmrerina, Iltaynunrepa, Mapka-Kyna-XayBunka. Peonorumdeckue cBoiicTBa
CTPYKTYPUPOBAHHBIX KUJAKOOOPA3HBIX U TBEPA0OOPA3HBIX CUCTEM.

8. 3akiroyeHue
[ToBepxHOCTHBIE SIBJICHHS U JUCIIEPCHBIE CUCTEMbI B XUMUYECKOW TexHonoruu. Kosmongnas
XUMUS M OXpaHa OKPY’KAOIIEH Cpeibl.

4 O0bem yueOHOI

O0BbeM IUCHUILIHHDI

Bup yueOHoi padoThI

3E Akan. | Actp.
4. 4.

O01asi TPy10eMKOCTh JUCIMIIAHbBI 5 180 135
KonrakTHas padoTa — ayAuTOpPHbIE 3aHATHSL: 1,78 64 48
Jlexknuu 0,89 32 24
Jlabopartopusie pabotsI (JIP) 0,89 32 24
CamocrosiTesqibHas paboTa 2,22 80 60
KonTakTHast camocTosiTesibHas padora - -
CamMocTosTenbHOE N3YYECHHE Pa3/IeioB MUCIUIIMHBI (ToaroTtoBka | 2,22 80 60
K 1a00paTOpHBIM paboTaM)
Bujx koHTpOJIA:
IK3aMeH 1,0 36 27
KonTakTHast paboTa — MpOMEKyTOUHasI aTTECTaIHS 1.0 0,4 0,3
ITonroroBKa K 9K3aMeHy. ’ 35,6 26,7
Byt MTOrOBOro KOHTpOJIS: JK3aMeH

AHHOTanus padoyell NporpaMmbl JUCIUTILTAHbBI
«BbruucaureabHast Matematuka» (b1.0.15)

1. Heap (MCHUIVIMHBI — 1aTh CTY/I€HTaM TEOPETUYECKUE 3HAHUS U HAYYUTh MPAKTUYECKUM
YMEHHMSIM M HaBBbIKaM HCII0JIb30BAHUS COBPEMEHHBIX MAaTEMAaTHUYECKUX METO/IOB PACUETOB, PACYETHBIX
WCCIICJIOBAHNH, aHATTN3a, ONITUMH3AIMH HHKXEHEPHBIX MPOIIECCOB C MPUMEHEHHEM si3bika Python mist
pelIeHus IUPOKOTo Kpyra 3a/1ad BIYMCIUTEIbHOW MaTEMATUKH.

2. B pesyabTaTe H3y4eHUs! JMCHUILINHBI 00y4alOIUIICH NOJIKEeH:

Obnadams ciaenyonMMyA KOMIIETEHIMSAMH U MHUKaTOPaMH UX JOCTHKECHUS:

OIIK-1.2; OIIK-2.11; OIIK-3.2; OIIK-3.3; OIIK-3.4; OIIK-3.6; OIIK-3.7; IIK-1.3; IIK-1.6;
IK-1.11;
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3uamo:

- BBIYMCIUTEIbHbIE M AJITOPUTMHYCCKHE AaCHEKThl, HEOOXOJUMBIC IS IMPHUMEHEHHUS
COBPEMEHHBIX CHCTEM KOMIBIOTEPHOI MaTeMaTUKH, B yacTHOCTH Python;

- METOJIbI ¥ AJITOPUTMBI JIJISl PEIICHUS WHXCHEPHO-TEXHUUECKHUX PACUCTHBIX 3a7ay;

Ymemn:

- (popmanu3oBaTh 3a1a4M BHIYMCIUTEILHON MAaTEMATHKH,

- IPUMCHSTH TOJIYYCHHBIC 3HAHHS MPU PEHICHUU MPAKTUYCCKUX WHKCHEPHO-TEXHUICCKHUX
pacueTHBIX 3a7a4 BBIYUCIUTCIBHOM MaTEMaTHUKH, C HCIOJb30BAHUEM COBPEMEHHBIX CHCTEM
KOMITBIOTEPHOM MaTeMaTHKH, B 4aCTHOCTH Python.

Braoemw:

- METO/JIaM{ IIPUMEHEHHUSI COBPEMEHHBIX CHCTEM KOMITBIOTEPHOH MAaTEeMaTHKH, B YaCTHOCTH
Python;

- CIMIOCOOHOCTBIO TMOCTAHOBKHM M PEIICHHS HHXCHEPHO-TEXHUYECKUX paCueTHBIX 3ajad
BBIYUCITUTEIBHON MaTeMaTHKH W HABBIKAMH HMHTEPIPETAIMM W TPUMCHEHHS MOJyYaeMbIX
PE3yIBTATOB.

3. KpaTkoe coaep:kanue TUCHUTIIAHBI

Beenenmne. llenu u 3amaun kypca. KpaTkas xapakrepucThKa YUCIEHHBIX METOJIOB U MX
ocobenHoctu. [IpoGnemsl u pemenus. 3a1a4u 1 MECTO Kypca B MOJTOTOBKE CIIEIIMAJIICTA.

Pa3nea 1. [IKM Python u oco0eHHOCTH ero peaju3aluu sl pellleHus pacuyeTHBIX 32124
B XUMHUH M XHMHYECKOH TE€XHOJOTHH.

1.1. O6BEeKTHO-OpPUEHTUPOBAHHBIN S3bIK MporpammupoBanus Python: 0630p. OcobennocTu u
CBOICTBa 00BbEKTHO-OpHeHTHpPOBaHHOTO nporpammupoBanus (OOII). Co3gaHue U MCHOIB30BAHKE
muctpuOytBa Anaconda. Wudpactpykrypsl Spyder, Jupiter, cTtpykTypa si3bika. (OCHOBHBIE
CTPYKTYpPBI JaHHBIX (CIUCOK KOPTEXK, OOBEKTHI) U OMepanud Haj HUMH. AITopuTMbl. OCHOBHBIE
QITOPUTMHUYECKUE KOHCTPYKLIUH (CIIeIoBaHUE, BETBIICHHE, IIUKJIbI) U UX peanu3anus B Python.

1.2. Bregenue B mporpammupoBanue Ha s3bike Python. CTpykTypa mporpaMMebl, OTCTYIIBI,
MOJYJH, Omeparopbl, GyHKIHH (MMEHOBaHHbIE M AaHOHUMHBIE), 0coOeHHOCTH. CTaHmapTHBIE M
HecTaHmaptHeie ¢GyHKuH Python (oOmero HasHaueHus, MaTeMaTH4eckue, 00pabOTKa CTPOK,
BBO/I/BBIBO]).

1.3. Pa3paboTka anropuTMoB, IpOrpaMMHpPOBaHNE U OTIajKa nmporpamm Ha Python (B cpene
Spyder). Ynpasnsromue konctpykiuu if, for, while.

1.4 OG30p mpeaAMETHO-OPUEHTHUPOBAHHOW OuOIMoTekn Mmonyneir Python mis HayyHBIX ©
MH)KEHEepHbIX BbluMciaeHUd SciPy (Moaynu scipy u numpy, a takxke matplotlib), cpaBHeHue c
MATLAB. OcHoBHas cTpykTypa naHHbIX NumPy asi BEKTOPHBIX W MaTPUYHBIX BBIYMCICHHI
ndarray. OcoOeHHOCTH BBIMOJIHEHUS IEHCTBUI HAJl MaTpUIIaMU (CII0KEHUE, BHIYUTAHHE, YMHOKCHHE,
oOpamienue) Ha si3pike Python. MHdopmannonHsle MatpuuHbie QYHKIMH (HOpMa, OTMPEACITUTENb,
panr). Meronsl ndarray — T, copy, shape, size, ndim u nap., WHAEKCHpOBaHHE, MATPUUHOE
npousBeqieHre U QyHKIUU Moaysss numpy len, shape, zeros, eye, dot, isclose, linspace, gradient,
linalg.det.

1.5 Tloctpoenue rpadukoB B Python ¢ ucnonb3oBanmeMm Mmonyns matplotlib. @ynkiuu
Moyt matplotlib.pyplot plot, polar, plot_surface, colorbar, contour, quiver. YcTanoBka napameTpoB
Y aHHOTHPOBaHHE TPadUKOB.

Pa3znen 2. Meroabl BBIYUCIAUTENbHON MaTeMaTHKH. OCHOBHBIE ITANbI PELICHUs 3a1a4
Ha DBM. Pemienue cucreM JiuHelHbIX ajireopanyeckux ypapuenuii (CJAY).

2.1. TlpsiMble W WTEpAlMOHHBIC YHUCJICHHBIE METOJbI. DJIEMEHTHl TEOPHUU MOTPEUTHOCTEH.
[lonsatue HOpMBL. OcoOeHHOCTH MamMHHOW apudMeTuku (kpaTkuii moBTop). OcobeHHOCTH
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BBITIOJTHEHUS ACUCTBUI HAJl MaTpHUIIaMU (CIIOKEHHE, BBIYUTAHNUE, YMHOXKEHHE, OOpaIlleHHEe) Ha SI3bIKe
Python, nadopmanronnsie MaTpuuHbie GyHKIUU (HOpMa, OMIPEICITUTENb, PAHT).

2.2. Pemenue cuctem nuHeHbIX anreOpandeckux ypasHenuii (CJIAY). [loctanoBka 3aiaqm.
[TorpemHocT. MeTOnbI € HCIIOJIB30BAaHUEM OOpPATHOW MaTPUIIBI U METOJ TPOCTHIX HTEPAIIHi.
Pemenne CJIAY B Python ¢ ucnonszoBanuem moayneit numpy.linalg u scipy.linalg. u pynxumii det,
rank, inv, cond, norm, solve.

2.3. O630p wmeromoB pemenuss CJIAY. BerumcnurensHas yYCTOWYMBOCTh, CXOAUMOCTH
MeT010B. OOYCIIOBIEHHOCTh CHUCTEMBl JUHEHHBIX anreOpanueckux ypaBHeHud (CJIAY) u umcio
00yCIIOBIIEHHOCTH.

Paznen 3. OOpaborka pe3yjbTaToB H3MepeHHMs OJHOW BeanunHbl. [Ipudamkenue
¢y MHOroujeHamu c¢ oaHoil He3apucuMmoil nepemennoil. MHK. ®ynkuun Python nas
padoThLI ¢ MHOTOUYJIEHAMM.

3.1. OO6pabGoTka SKCIEPUMEHTAIbHBIX JAaHHBIX. TOUYEYHBIE W HMHTEPBAIBLHBIC OIICHKH.
®ynkuuu Python. Onpenenenne kputepusi CThroeHTa

3.2. [Ipubmkenue GyHkumii. MeToap1 THTEPIOSINN 3aBUCUMOCTEHN C OHON HE3aBUCHUMOU
nepeMeHHoi. THTepnonsmonHsIii MHOTOwIeH Jlarpanxka, peanuzanus B Python.

3.3. IIpubnmkenue GpyHKIM. MeTo bl anMPOKCUMAIIUN 3aBHCUMOCTEH € OTHOI HE3aBUCUMOMN
nepeMeHHoi. Merox Haumenbmux kBaapatoB (MHK). Hcnonb3oBanue ¢ynkumii Python mms
anmpoxcumanmnu 1 MHK scipy.polyfit, scipy.optimize.least squares, scipy.optimize.lsq_linear.

Pa3nen 4. Pemienue cucreM HeJimHelHbIX ypaBHeHuil (CHY) uncieHHbIMHM MeTOAaMM.

4.1. AnropuTMBI METOJIa POCTON HTepanuu u Metona Herotona - Padcona mist pemenus
CHY. CkopocTb CXOJIUMOCTH, OLIEHKH MorpemHocTu. Peanuzanus meronos B Python.

4.2. Meronuka MCIIONb30BaHUS pelaTeneil B Moayne scipy.optimize, pyHKiuu root_scalar,
root.

Pa3gen 5. Pemrenue 3a1a4 MHOrOMepHOii ONTHUMH3ALMHU YUCJIEHHBIMH METOaAMH.

5.1. Knaccudukanus 3a1a4 1 METOJI0B ONTHUMHU3aKMKA. MeTo TpaAueHTHOro cimycka. MeTon
negopMupyeMoro MHOrorpanHuka. Peanuzanus metonos B Python.

5.2 Berpoennsie metonsl SciPy. Beibop pemarens B moayse scipy.optimize BerpoenHbie
MeTo bl SciPy, pyHkimu minimize scalar, minimize.

Pazgen 6. Anaan3s u pemienne nuddepeHINATBHBIX YPABHEHUI YU CIEHHBIMUA METOIAMH.

6.1. AnropuTMBbl METOIOB pemeHus quddepeHnaIbHbIX ypaBHeHU. MeTo sl Diiepa u ero
Moaudukanuu. Peanuzamus meronoB B Python. Bribop pemmarens B Mogysie scipy.integrate, G yHKmu
solve_ivp, solve bvp.

4. O6beM yueOHOM TUCIUIJIHHBI

O0bemM AU CHUITHHBI
Bua yueoHoii padotbi Axan. | Actp.
3E
4. 4.
O01asi TPy10eMKOCTh JUCIMIIAHbBI 3 108 81
KonTakTHasi paboTa — ayIuTOPHbIE 3aHITHSA: 1,33 48 36
Jlexun 0,44 16 12
JlaGopaTopusie paboTsI (JIP) 0,89 32 24
CamocrosiTesibHas padora 1,67 60 45
KonTakTHast camocTosiTesibHas paboTa 167 0,2 0,15
CaMOCTOSITENIbHOE N3YYEHHUE Pa3/IeoB JUCLUIIIMHbL ’ 59,8 | 44,85
Byt MTOrOBOro KOHTpOJIS: 3auer
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AHHOTanus padoueil nporpaMmsl JucuMILInHbI « AHKeHepHasi rpaduka»
(1.0.16)

1 eap AMCHMIUVIMHBI — HAYYUTh CTYACHTOB CIIOCOOaM OTOOpa)KEHUS MPOCTPAHCTBEHHBIX
¢opM Ha IUIOCKOCTH, BBINOJHEHHUIO U YTEHHIO YepTeKed MeToJaMu TrpaHuuecKoll CHUCTEMBbI
«Kommnacy u mpaBmiiaM U yCJIOBHOCTSIM, IPUMEHsSIEMbIM TTpH 3ToM (cTannaptam ECK/I).

2. B pesyabTaTte n3y4eHus JUCHUATLINHBI 00yYAIOIIMICS T0JIKEH:

Obaadams cnenyromUMUA KOMIETEHIUSIMU U HHIUKATOPaMU UX JOCTUIKECHHUS:

VYK-2.1; YK-2.5; YK-2.8.

3nams.

— cnoco0bl 0TOOPaKEHUS MPOCTPAHCTBEHHBIX (POPM Ha IIIOCKOCTH;

— TIpaBWIA U YCIOBHOCTH IPH BBIIOJHEHUU YEPTEKEH;

—  BHJIbl CHMMETPUHU T€OMETPUIECKHUX Uryp;

—  BUJIbI U3/I€TMH U KOHCTPYKTOPCKUX JJOKYMEHTOB;

— OCHOBHBIE BUJIbI TpadUueCKUX WH(OOPMAITMOHHBIX CHCTEM, 0a30BYI0 Tpad)UIECKYIO0 CUCTEMY,

UCHOJIBb3yEMYIO B yUeOHOM Mpoliecce.

Ymemy:

—  BBINOJIHATH M YUTATh YEPTEIKU TEXHUUECKUX U3JENIUI C yUeTOM JEHCTBYIOIIMX CTaHIapPTOB;
—  BBINOJIHATH U YUTATh CXEMbI TEXHOJIOTMUECKUX MPOIIECCOB;
— HCIIOJIb30BaTh CPEJCTBA KOMIBIOTEPHOU rpad MKy 17151 U3TOTOBIICHHS YEPTEXKEH.
Braoemy:
— crmoco0amu U mprueMaMu U300paskeHus MPEMETOB Ha IJIOCKOCTH;
— rpaduueckoii cuctemont «Kommacy.

3 Kpartkoe coaep:kaHue TUCUMTIAHBI

Pazgen 1. O61mme npaBuia BeINOJHEeHUs YepTesxkeil. [[paBua BeimosHEeHUS U 0(OPMIICHUS
yeprexed B cootBerctBUM ¢ ['OCT. TI'eomerpuueckue mnoctpoeHusi. OCHOBHbIE CBEJIEHUS O
rpaduueckoit cucreme «Kommacy.

Pasnean 2. [IpoennpoBanue reomerpudecknx ¢uryp. Meton npoexuuid. [Ipsimbie u kpuBbie
muann. [Imockocts. [loBepxHocT. 'eomerpuueckue Tena. CUMMETpPUS T€OMETPUYECKUX (DUTYD.
OmnpeneneHue HATypadbHOM BEIMYMHBI OTpe3Ka MpsiMO U IUIOCKOM ¢urypel. Ilepeceuenue
reOMETPUIECKIX 00pa3oB.

Pasnen 3. U306pakenus: npeameroB no 'OCT 2.305-2009. U3gesus 1 KOHCTPYKTOPCKHE
AOKyMeHTbI. M300pakeHus. AKCOHOMETpUUECKHe uepTexu uznenuid. Co3laHue TPEeXMEPHBIX
Mozesnel npeaMetoB. Co3/laHue acCCOLIMATUBHBIX YEPTEXKEN HA OCHOBE TPEXMEPHON MOJIETH.

Bunpl wm3nenmii ¥ KOHCTPYKTOPCKMX JOKyMeHTOB. Cxembl. Pe3nObl:  oOpazoBanue,
KIaccu(uKalys, n300paxxeHne 1 0003HaYCHHE Ha YePTEKE.

Pazgen 4. N3o00pakenus aeraJieii M UX COeMUHEHUIl. DCKU3bl U TEXHUYECKUE PUCYHKH
neraneil. Pe3p0oBbIe n3nenus u coequHeHus. J{pyrue Buapl pa3beMHBIX U HEPa3beMHBIX COSAMHEHU N
JETAJIEH.

Pa3nen 5. UepTtexu cOopouHbIX erHnL. [IpaBuiia BeITOTHEHHS M 0(OPMIICHUS COOPOYHOTO
yeptexa. [IpaBuia BeinoaHeHHus U oopMIIeHHs yepTexa oO1Iero Bujaa.

Pazgen 6. [leranumpoBanme ueprexeil cOOpouHbIX eaquuuu. [IpaBuna neranupoBaHus
yepTekeld COOPOYHBIX €IMHUIL. BBIMOMHEHNE T€OMETPUYECKUX MOJIeNel AeTaneil B rpaduieckon
cucreme «Kommacy.
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4 O0beM y4eOHOM TUCIUIJIMHBI.

Beero 1 Cewmectp :
Buz yue6Hoii paboTh!
3E Axa. 3E Axa. 3E Axan.
q. q. q.
OO11as Tpy10€MKOCTh AUCHUILIMHBI 6 216 3 108 3 108
KonrakTHas padora — ayAuTopHbIe 2,67 96 1.33 48 1,33 48
3aHATHSA:
B TOM 4Hciie B popMe NMPaKTHYECKOM 144 52 0.72 26 0.72 26
MOJAr0TOBKHU
Jlexumu 0,88 32 0,44 16 0,44 16
[MpakTrueckue 3ausaTus (I113) 1,34 48 0,67 24 0,67 24
B TOM 4Hclie B opMe MpaKTHIECKOi 1,44 57 0.72 2% 0.72 26
MOJITOTOBKHU
Jlabopatopusie padotsl (JIP) 0,44 16 0,22 8 0,22 8
CamocrosiTesibHas padoTa 3,33 120 1,67 60 1,67 60
KonTakTHas CaM?CTOHTGHBHaH pabota 0.8 0.4 04
(3a4eT ¢ OIEHKOM)
Kypcoas pabora 19,8 - 19,8
KonTakTHas CaM?CTOHTGHBHaH pabota 3.33 0.2 1.67 ] 1,67 02
(mpuem KypcoBoit pabOThI)
[TonroroBka K KOHTPOJIBHBIM paboTaM 36 18 18
CaMocCTOsITeNTbHOE N3YYCHUE Pa3/IeIOB 63.2 416 216
JMCIIUATUTHHBI
3auer ¢
3auer ¢ OLICHKOM,
Bua nTOoroBoro KOHTpOJIs: 9
OIIeHKOM KypcoBasi
padora
Bcero Cemectp
Bun yaeGHo# paboThI ! 2
3E Actp. 3E Actp. 3E Actp.
q. q. q.
OO01mas Tpy10eMKOCTh TUCIUILTAHBI 6 162 3 81 3 81
KonrakTHas padora — ayaAuTopHbIe 2,67 7 133 36 133 36
3aHATHS:
B TOM 4YHcJie B (popMe NPaKTHYEeCKOH 1,44 39 0,72 195 | 0,72 | 195
MOATOTOBKHU
Jlexknuu 0,88 24 0,44 12 0,44 12
[TpakTrueckue 3ausaTus (I113) 1,34 36 0,67 18 0,67 18
B TOM 4Hclie B GopMe MpaKTHIECKOH 1.44 39 0.72 195 | 072 | 195
HOJI'OTOBKH ’ ’ ' ’ '
Jlabopatopusie pabotsl (JIP) 0,44 12 0,22 6 0,22 6
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CamocrosiTesibHas padoTa 3.33 90 1,67 45 1,67 45
KonTakTHas CaMOCTOATE IbHAs pabora 0.6 0.3 0.3
(3a4eT ¢ OIEHKON)
KypcoBast paGora 14.85 - 14.85
KonTakTHas CaMOCTOATENbHas pabota 333 | 015 | 1.67 i 1,67 | 0.15
(mpuem KypcoBo#l pabOThI)
[TonroroBka K KOHTPOJIBHBIM paboTaM 27 13.5 13.5
CaMocCTOSITeNTbHOE N3YYCHUE Pa3/IeIOB 47.4 312 16.2
JMCLUTUIMHBI
3auer ¢
3auer ¢ OLICHKOM,
Bujx HTOroBOro KOHTPOJISA: .
OLIeHKOM KypcoBas
pa6oTta

AHHoOTauus padoveil mporpaMMbl JUCHUILIAHBI «KoMnbroTepHasi rpagpuka»
(b1.0.17)

1 eap AMCHMIVIMHBI — PAa3BUTHE MPOCTPAHCTBEHHOI'O TMPEJICTABICHHS, HABBIKOB
TBOPYECKOTO M JIOTHYECKOTO MBIIICHUS, CIIOCOOHOCTEH K aHAJM3y M CUHTE3Y MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (POPM M COOTHOIICHUN MEX Y HUMU, O3HAKOMIICHHE C METOJaMH KOHCTPYHUPOBaHUS
MPOCTBIX MPOMBIIUIEHHBIX JETajiel, OCHOBHBIMH IpaBUJIaMUd U HOPMaMH BBIIIOJHEHUSI YEpPTEKEH,
ycranoBieHHbIME cTannapramu ECK/I, TexardeckuMu cpeicTBaMu 1 IPOTPaMMHBIM 00eCTIeYeHEM
aBTOMAaTHU3aIlUU MPOCKTHO-Tpaduueckux padoT.

2. B pe3yJbTare n3y4eHUus1 AUCHUIIMHBI 00yYa0IIMIACH JOJI/KEH:

Obaadoamsb cnenyonMA KOMIETSHIUSIMU U UHIUKATOPAMH UX JTOCTUIKCHUS:

VK-2.5; VK-2.7; YK-2.8.

3name:

- OCHOBHBIE BHU/IbI TpaUIECKIX HHPOPMAIIMOHHBIX CHCTEM;

- 0a30BYI0 rpa)UYECKYIO CUCTEMY, UCTIOIB3yEeMYIO B y4eOHOM IMPOLIECCE;

Ymempo:

- BBITIOJIHATH Tpa)UYeCcKHe U TEKCTOBBIE KOHCTPYKTOPCKUE JOKYMEHTHI C MCIOJIb30BAHHEM
rpadpuyeckux HH(POPMAIMOHHBIX CHCTEM, C YUYETOM JIEHCTBYIOIIMX CTAaHAAPTOB M JIpYyrou
HOPMaTHBHOU JOKYMEHTALIUU;

Braoems:

- HaBBIKaMU O(OPMIIEHUSI KOHCTPYKTOPCKHUX JOKYMEHTOB C UCIOJIb30BAaHHEM I'pad)UdeCcKUX
UH(POPMAITMOHHBIX CHCTEM.

3 Kpartkoe coaep:kaHue TUCUMTIAHBI

Pazgen 1. O0mue npuemsl padotsl B cucteMe Kommnac. OCHOBHBIE 2JIeMEHTHI HHTEpdeiica
KOMIIAC 3D LT. Opranmsanust momoui B pabore rpaduueckoro pemaktopa. Ilopsimox u
MOCIIEI0BATEIILHOCTD MOY4eHUsI n300paxkenus netaneid. Co3maHne U pelaKTUPOBAHUE YEPTEKEH.
OdopmiteHne yeprexa. Y CIIOBHbIC 0003HAUYCHHUS.

Pa3zgen 2. Co3nanme TpexmMepHbIX Mojeseil. Dckms3bl. Oneparmu. OToOpakeHHe JeTallu.
JlonoHUTENbHBIE KOHCTPYKTUBHBIE 3JIEMEHTHL. PejakTpoBanue aetanu. PegaktupoBanue napaMeTpoB
oObekTa.. YTpaBlIeHHUE BUIUMOCTBIO dyieMeHTOB. Co31aHKMe acCOIMATUBHBIX YEPTE)KEH Ha OCHOBE
TPEXMEPHOI MOJIEINH.

Paznen 3. Aaropurmbl BuU3yaJu3auuu u3o0paxenuid. O030p rpaguyeckux CHUCTEM.
PenaktupoBanue BU3yalIM3UpOBaHHBIX H300paxenuit. Pabora B penakrope KOMITAC-3D. O630p
COBPEMEHHBIX KOMIBIOTEPHBIX I'paUIeCKUX IPOrpamMM.
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4 O0beM y4eOHOI TMCUMIINHBI.

Bz yue6Hoi paGoThi Bcero B 8 cemectpe
3E Akan. 4. | AcTpoH.4y

OOmas Tpy10€MKOCTh AUCIIMILINHEI 3 108 81
KonrakTHas padora — ayAuTOpHbIE
3aHATHS: 1,32 48 36
Jlexiuu 0,44 16 12
JlaGopatopusie pabots (JIP) 0,88 32 24
B tom uncne B popme nmpakTudeckoit 0,44 16 12
MI0JITOTOBKHU
CamocrosiTesqibHas padora 1,67 60 45
KoHTtakTHast caMmocTosITeIbHas paboTa 0,2 0,15
CaMocTosITeIbHOE N3YUYEHHE PA3JIETIOB 1,67 59.8 44,85
JMCIATUTHHBI
Buj uTOroBoro KOHTpoJIs: 3auer

AHHOTauus padoyeil NPOrpaMmbl JMCUMILVINHBI «MexaHuKay
(b1.0.18)

1 eab AMCHUNJIMHBI — HAyYUTh CTYACHTOB TBOPYECKOMY HOJAXOAY K BBIIOJIHEHHUIO
WHXEHEPHBIX PACUYETOB Ha MPOYHOCTh, KECTKOCTh M YCTOWYMBOCTH 3JIEMEHTOB KOHCTPYKIIHIA,
JIeTaJIel U y3J10B MAIlMH U anmnaparos.

2. B pe3yJbTare n3y4eHus1 AUCHUIIMHBI 00y4YaI0IIMIACH JOJI/KEH:

Obaaoamsb cnenyonMA KOMIETSHIUSIMU ¥ UHIUKATOPAMH UX JTOCTUIKCHUS:

VK-2.1; YK-2.2; VK-2.4; YK-2.5, YK-2.6, YK-2.7; YK-2.8; YK-2.9; VK-2.10; [1K-5.1; TTK-5.2;
IIK-5.6; IIK-5.7; TIK-5.10.

3namo:

— OCHOBHBIE YPaBHEHMSI U METOJbl PELICHUS 3a/a4 COIPOTHUBIICHHUSI MAaTEpUAJIOB U JeTajeil
MallIuH;

— OCHOBHBIE METOJBl PacyeTOB HA IMPOYHOCTbH, JKECTKOCTh M YCTOWYMBOCTH JJIEMEHTOB
KOHCTPYKIMI MAalllMH U aImaparos;

— OCHOBBI TEOPUU pacyeTa JAeTaled U Y3JI0B MAIIMH U allliapaToB XUMHUYECKON TEXHOJIOTUH.

Ymems:

— TIPOBOJWTH pAacyeThl 3JIEMEHTOB KOHCTPYKLIHM Ha OCHOBE METOAOB COIPOTHBIICHHS
MaTepHaJioB;

— pacCYUTHIBaTh U KOHCTPYUPOBATH JETAIM MAIINH MO UCXOHBIM JIaHHBIM;

— TIPOU3BOJIUTH PACUYETHI IO OCHOBHBIM KPUTEPHUSIM PadOTOCTIOCOOHOCTH M KOHCTPYUPOBAHUS
JieTaJel MalllvH.

Bnaoemy:

— HaBbIKAMHU pacyeTa CONPOTUBJICHUS MAaTEPHUAJIOB aHAIUTUYECKUMH METOAaMH;

— HaBBIKaMHU BbIOOpA MATEPHAJIOB 10 KPUTEPHUSIM MPOYHOCTH;

— pacyeTaMu TUIOBBIX JI€TaJ€i MallliH, MOJIb3YyACh cipaBoYHOU auTepatypoi u 'OCTamu.

3 Kpartkoe coaep:kaHue TUCUMTIIHHBI

Pa3nen 1. Onpenenenue peakuuii onop. Pacrsukenue-cixkarue. AOGCOIIOTHO TBEPAOE TEJIO.
DNeMEeHThI CTATUKU. Y paBHEHUS! paBHOBecHs. OCHOBHbBIE TOMYIIEHUS U TPUHIMIIBI COIPOTUBIICHUS
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MaTtepuanoB. Hanpsbkenus, nedopmamuu u mnepememieHus. 3akoH ['yka. Iloctpoenue smrop
BHYTPEHHHUX YCWJIH, HANpsSOKCHUM W TEepeMelleHUi. YCIOBHE TMPOYHOCTU TPHU PACTHKEHUU
(cxaTum).

Pa3nen 2. Kpyuenue. U3ru6. 3akon ['yka mpu casure. BHyTpenHue cunoBbie (pakTopsl mpu
Kpy4eHHH. Y CJIOBHE MPOYHOCTH NpH KpyueHuu. [ToHsTHe yncTOro 1 nonepeyHoro n3rudos. [Ipasuna
MOCTPOCHUS S0P MOMEPEYHBIX CUJT M U3TUOAIOIINX MOMEHTOB. Y CJIOBHE IPOYHOCTH MIPH U3THOE.

Paznen 3. CioxHoe HanpsizkeHHOe cocTOsiHMEe. OCHOBBI TEOPUU HANPSYKEHHOTO COCTOSIHUS U
THIOTE3bl MPOYHOCTH. TOHKOCTEHHBIE cocynbl. OmpeneneHue HAMpsHKEHUH MO O0e3MOMEHTHOM
Teopuu. Pacuer cxxaThIX CTep)KHEN Ha yCTOMYUBOCTb.

Paznen 4. Jderaimm mamumH. CoenuHeHus jAeTaneil mamuH. Banbl 1 ocu, uX ONOpBl U
coeuHeHus1. Mexannueckue nepegayu.

Pazgen 5. Pacyer XmMHMueckoro ammapara ¢ MeXaHHYeCKHM IHepeMellMBalOIUM
ycTpoiicTBOM. BpIOOp KOHCTPYKIIMOHHBIX MaTepUaiioB. PacueT OCHOBHBIX T'€OMETPUYECKUX
pa3MepoB anmapara. Beibop dnanues, npusona. Pacuer dnanmeBoro coequnenus. Beibop memanku.
Pacuer Memasnku Ha MPOYHOCTH. Pacyer IINMOHKM B CTynMIle MeIIadku. Pacder Baja Memanku Ha
BUOpOYCTOMUMBOCTh. Pacder Bana Memajakd Ha MPOYHOCTh. BBIOOp M pacdyeT KOMIUIEKTYIOIIUX
anemeHToB. OdopMiieHne MOSACHUTETHLHOW 3amucku. YepTek oOIero Buia ammapaTa ¢ BHIAAMH,
pa3pe3amMH, CEUYEHUSIMH U BBIHOCHBIMHM 3JIEMEHTAaMH, JAIOMIMMU IOJHOE MNpPEeJCTaBlIeHHE 00 ero
YCTpOWCTBE ¥ TpuHIMIE paboThl. YepTexku cOOpOUHBIX eauHuIl W aeTtanei. OdopmieHue
crenugpuKaimm.

4 O0beM y4eOHOI TMCUMIIIMHBI.

Bcero Cemectp
Bun yuebHoit paboTh = 3 = 4 %
Kal. Ka/l. KaJl.
3E q. 3E q. 3E q.
OO01mast Tpy1I0€MKOCTh AUCIUTUTHHBI 7 252 5 180 2 o)
KonrakTHas padoTta — ayAuTOpHbIE
3AHSITHSL: 2,22 80 1,78 64 0,44 16
6 moM uucie 6 (popme npaKmMuyecKkou 0.94 34 0.72 26 0.22 8
n0020MOBKU ’ ’ ’
Jlexiun 0,89 32 0,89 32 - -
[IpakTnueckue 3ausatus (113) 1,33 48 0,89 32 0,44 16
6 MoM uucie 8 popme NpaKMu4eckou 0.94 34 0.72 26 0.22 8
n0020MOBKU ’ ’ ’
CamocTosiTebHasi padoTa 4,78 172 3,22 116 1,56 56
KoHnrakTHast camocTosiTesnibHas padora 0.4 0.4 )
(3a4eT ¢ OICHKON) ’ ’
KypcoBo#i mpoekT 55,6 - 55,6
KoHTakTHasi camocTosITeIbHAs padoTa 0.4 ) 0.4
(TpueM KypcoBOTO MPOEKTA) 4,78 ’ 3,22 1,56 ’
PacuetHo-rpaduyeckue paboTh 18 18 -
[ToaroToBKa K KOHTPOJIBHBIM paboTaM 18 18 -
CaMocTOsITeNTbHOE N3YYCHUE Pa3/IeIOB 796 79.6 )
JUCHUIIINHBI i i
B . 3ader ¢ KYpCOBOii
U/l UTOTOBOT0 KOHTPOJIA: 9
OIIeHKO0ii MPOEKT
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Cemectp

Bcero
Bun yue6H0i paboThI 3 4
3E Actp. 3E Acrp. 3E Actp.

9. 4. q.
OO1as Tpy10€MKOCTh AUCHUILIMHBI 7 189 5 135 2 54
KonrakTHas padora — ayaAuTopHbIe
3AHATHS: 2,22 60 1,78 48 0,44 12
6 mom yucine 6 popme npaKkmuueckou
I 094 | 255 | 0,72 | 19,5 | 0,22 6
Jlexumu 0,89 24 0,89 24 - -
[TpakTrueckue 3ausatus (113) 1,33 36 0,89 24 0,44 12
6 mom uucie 8 hopme NPaAKmMuyeckou
nOOOMOsKiL 0,94 | 255 | 0,72 19,5 | 0,22 6
CamocTosiTeJIbHAsI padoTa 4,78 129 3,22 87 1,56 42
KonTakTHast camocrositenpHas paboTta 03 03 )
(3a4eT ¢ OIICHKOK) ’ ’
KypcoBoii mpoekT 41,7 - 41,7
KonTakTHast camocrositenbHas paboTta 03 ) 03
(mpueM KypcoBOTO MPOEKTA) 4,78 ’ 3,22 1,56 ’
PacuetHo-rpaduyeckue paboThl 13,5 13,5 -
IToaroroBka K KOHTPOJBHBIM padoTam 13,5 13,5 -
CaMocCTOSITENTbHOE N3YUYCHUE Pa3/IeIOB
JMCLUATUIAHBI 59,7 59,7 B

3ader ¢ KYpCOBOii

Bujx uTOroBOro KOHTPOJIA:

OLIEHKOM MPOEKT

AHHOTauMs padoyeil NporpaMMbl JUCIMIIIUHBI
«MarepuaJjioBegenue u 3amura ot kopposumw» (b1.0.19)

1. Leab IMCHUIIAHBI — IPHOOPETEHHE CTYICHTAMH 3HAHUH 00 OCHOBHBIX THUIAX, CTPOCHUHU U
CBOMCTBaX COBPEMEHHBIX MaTEPHUAJIOB, HCTIOJIb3YEMBIX, B YACTHOCTH, B TEXHOJIOTHUAX OPTAHUYECKHAX
COEeIMHEHNHN a30Ta.

2. B pesyabTare u3y4eHHs IMCHUILIMHBI 00yUAKOIIMIACS TOJIKEH:
Obaadamp cnenyrolmUMI KOMIIETEHIUSMHI U HHIAMKATOPAMHU UX JOCTH)KECHUS:
VK-2.2, VK-2.4, YK-2.10; OIIK-1.9; OIIK-1.18; OIIK-1.27.

3namo:

- OCHOBHBI€ KJIaCChl COBPEMEHHBIX MAaTE€PUAJIOB, UCIIOJIb3YEMBIX, B YaCTHOCTH, B TEXHOJIOTHSIX
OpraHUYECKUX COEAMHEHHH a30Ta;

-COCTaB M CTPYKTYpPY  COBPEMEHHBIX MAaTepHallOB, HCIIOIb3yEeMbIX, B YaCTHOCTH, B
TEXHOJIOTUSAX OPTaHUYECKHUX COSMHEHUH a30Ta;

- XapaKTepUCTUKU COBPEMEHHBIX MaTepUasIOB, UCIOIb3YEMbIX, B YACTHOCTH, B TEXHOJIOTHSIX
OpraHUYECKUX COEAMHEHHH a30Ta;

-npuHsAtyto B Poccuiickoit ®enepauru  MapKUPOBKY OCHOBHBIX IPOMBIIIJIEHHBIX
MaTepuasos;

- B3aUMOCBS3b MEX/y CTPYKTYpPO, CBOMCTBAMHU M yCIOBUSAMHU SKCIUIyaTallMd COBPEMEHHBIX
MaTepuasoB, UCIOJIb3yEMbIX, B YACTHOCTH, B TEXHOJIOTUAX OPTaHUYECKUX COEUHEHUH a30Ta;

Ymems:

- OLIGHHWBaTh W YIPABIATH CBOMCTBAMU COBPEMEHHBIX MAaTEpUajOB, MCIIOJIb3YEMbBIX, B
YaCTHOCTHU, B TEXHOJIOTHSIX OPraHUYECKUX COEIMHEHUN a30Ta;
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- OMPENIeNIATh OCHOBHBIC CBOMCTBAa COBPEMEHHBIX MAaTEPUAIIOB, HCIIOJIB3yEMbIX, B YACTHOCTH,
B TEXHOJIOTUSAX OPraHUYECKUX COCIMHEHHUI a30Ta;

- mon0UpaTh MaTepHalibl C BBICOKUMHU JKCILTyaTAIIMOHHBIMU XapaKTePUCTUKAMH TSI
3aJ]aHHBIX YCIOBHH 3KCILIyaTalluH, IPOTHO3HPOBAThH MX

Bnaoemo:

- METOJIAMH OIPE/ICIICHHS CBOWCTB COBPEMEHHBIX MAaTEPUAIIOB, UCIIOIb3YEMbIX, B YACTHOCTH,
B TEXHOJIOTUSAX OPraHUYECKUX COCIMHEHHUI a30Ta;

- METOJIaMH 3aIMThl MAIIKH U alliapaToB XMMHYECKUX MTPOU3BOJICTB OT KOPPO3HUH.

3. KpaTtkoe coaep:kanue JMCUMILIMHBI

Pazgen 1. ®u3uko-XxuMU4YeCKHE OCHOBBLI MaTePUAJIOBeIeHUs

OCHOBHBIE TIOHSATHSI O CTPOEHUH, CTPYKTYPE U CBOMCTBAX MaTepuanioB. MeToabl U3y4eHUs
CTPYKTYpbI U CBOMCTB MaTepUasoB.

Crtpoenue matepuanoB. OCHOBHBIE THIIBI KPHCTAUIMYECKHX pemeTok. Kiaccudukanums
KPUCTAJJIOB IO TUIIAM CBA3U. AHM30TPONUS CBOMCTB KpUCTAIIOB. CTPOCHHE PeabHBIX KPUCTAIIIOB.
JledexTsl peanbHBIX KPHUCTAIIOB M WX BIMSHUE HAa CBOMCTBA METaUIOB M cIiaBoB. CBOWCTBa
mucnokauuid. Kpucrtammumzauusa wMetawioB U cruiaBoB. CaMONpoOW3BOJIbHAS —KPUCTAJLIU3ALIMA.
HecamonpousBosnbHas KpUCTAJUIA3ALIMS. AmopdHbIe MaTepHaIbl. Hanomarepuaiisl.
AmoTpornuyeckue npeBpaiieHuss MetauioB. CTpykTypa HeMeTauIndecKux matepuainoB. CTpoeHune
MIOJIUMEPOB, CTEKJIa, KEPAMUKH.

CaoiictBa marepuanoB. [lokazatenmu cBoicTB. Knaccuduxamus cBoiicTB. MexaHuueckue,
¢usnyeckue, XUMHUYECKHE, OHKCIUIyaTallUOHHbIE M TEXHOJIOTUYECKHE CBOMCTBA MaTepHalIOB.
[ToxazaTenn MeXaHUYECKUX CBOMCTB, OIpeiessieMble IPY CTATUYECKUX MCIBITAHUIX Ha pacTsHKEHUE
u m3rud. MeTtojapl ompeneseHus TBEPAOCTH MarepuanoB. [lokazaTenn MeXaHMYECKHX CBOWCTB,
orpesiessieMble P JTUHAMUYECKUX U [IUKIMYECKUX UCIIBITAHUSIX.

OU3UKO-XUMHUECKHE OCHOBBI MaTepUAIOBEICHUSI.

OCHOBBI TEOpUHM CIUIABOB. /[narpaMMbl COCTOSIHMSI CILJIaBOB. TE€pPMHUHBI M ONPEICICHHS.
JlnarpamMmbl — «cocTaB-cBOWCTBO». Da30BbIi COCTaB CIJIaBOB. 3aBUCHUMOCTb MEXIY CBOWCTBaAMH
CIUIaBOB U TUIOM auarpammsl coctosnus. [Ipasuno H.C. Kypnakosa.

Pa3nen 2. Meranimyeckue MaTepuasibl

Kenezo m crmaBel Ha ero ocHoBe. Cramu W 4yryHbl. JKene3oyriepoAaucTbie CIUIaBBI.
CTpyKTyphl CIUIABOB XKeJe30-yriaepos. JluarpaMMbl COCTOSIHHS KeJIe30-UeMEHTUT. KOMIOHEHTHI,
(a3bl U CTPYKTYpPHBIEC COCTABJISIIOIINE CTAJICH M OIIbIX YYT'YHOB.

KoHCTpyKIIMOHHBIE METAIIMUYECKUe MaTepuanbl. YTJIEPOJAUCTbIE U JIETUPOBAHHBIE CTAJH.
Knaccuduxamus cranei, onpeseneHrue NOHITHS KayecTBa cTaiu (TpeOoBaHMs K KauecTBY). BiusiHue
yriaeposa M MOCTOSHHBIX (TEXHOJOTHYECKHUX) IMPUMeceil Ha KauecTBO CTaJld, METOJbl YIy4IIECHHUs
KayecTBa cTajlu (IOBBIIIEHNE €€ KOHCTPYKLIIMOHHOM MPOYHOCTH). BiinsiHue JIerupyromux 3JeMeHTOB
Ha cBoicTBa cranu. KOHCTpyKIMOHHBIE cTanu. MHCTpymeHTanbHble cramu. Kiaccudukamms
YIJIEPOJMCTHIX M JIESTUPOBAHHBIX cTajiel. MapkupoBka cranieit UyryHsl u TBepable cruiaBbl. CBOMCTBA
u HasHaueHue yyryHa. [Iponecc rpadpuruzanun. YyryHs! cepole, 6enble, KOBKUE, BHICOKOIIPOYHBIE,
UX CBOICTBa, 00JaCTh MPUMEHEHUS, MAPKUPOBKA.

Tepmuueckast o0OpaboTka. Teopuss W TpaKTUKa TEPMHUYECKOM M XUMHUKO-TEPMHUYECKOU
00paboTKM MeTalIoB M cruiaBoB. [Ipupospa, MexaHU3M M YCIOBUSI NPOTEKAHUS CTPYKTYPHBIX
npeBpaiieHuid B ctanmd. Bumsl Tepmudeckoit o0padotku cramu: omkur | m Il poma, monHbi u
HEMOJHBIA OTXKHI, HOpMalu3alus, 3aKajika, OTIHYCK. 3aKaJliBaeMOCTh U MPOKAINBAEMOCTb CTaJIEH.
Brusaue Tepmuueckoit 00pabOTKM Ha MEXaHUYECKHE CBOMCTBA cTalin. PU3HUECKHE OCHOBBI XUMHUKO-
TepMudeckoi 00pabotku. Auddy3noHHOE HACKIIIEHHE TTOBEPXHOCTH CTaIM HEMeTauilaMu. Bujsl u
criocoObl 1eMeHTanuu. AszotupoBanue cranu. Juddysnonnas meramnuzanus. MoHHas XUMHKO-
TepMHuYecKas 00padoTKa.
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LIBeTHBIC METa/UIBI M CIUIaBbI Ha WX OCHOBe. OOIas XapakTepUCTHKA U Kiaccu(HKaius
MeAHbIX cIiaBoB. JlaTryHu, OpOH3bI, MeIHO-HUKeNeBble crutaBbl. OOmIas XapaKTepUCTHKA
ATIOMHUHUEBBIX CIUIaBOB. JlehopMupyembie allOMHUHHEBBIC CIUIABBI, JIMUTEHHBIC ATIOMHHHUEBHIC
cruiaBbl. OOmIasi XapakTepUCTHKAa MarHHEBBIX CIUTaBOB. JledopMupyembie MarHuWEBbIE CIUIABHI.
Jluteiinple MarHueBble CIUTaBBl. TUTaH W CIUJIaBbl Ha OCHOBE THUTaHA. BIMSHUE JIETHUPYIOIIMX
3JIEMEHTOB Ha CTPYKTYPY M CBOMICTBA TUTAHOBBIX CIUIaBOB. bepwiivii U crijiaBbl Ha €ro OCHOBE.
TyromnaBkue MeTalIbl U CIUIaBbl HA X OCHOBE.

Pa3gen 3. OcHoBbI KOppo3nH MeTaL10B. [IpMHIUIIBI 1 MeTOABI 3AIMTHI OT KOPPO3UH.

OcHOBHblE TpPUYMHBI Koppo3uu MetauioB. Ilokasarenu xopposuun. Kiaccugpukanums
KOPPO3HOHHBIX HpOIeccCOB. XUMHUecKasi Koppo3us. ['azoBas kopposus. Koppo3ust B KHAKOCTIX —
HERJIEKTPOJIUTAX. JEKTpOXUMHUUEcKas Koppo3us. KuHeTHKa 3JIeKTpOXUMHUYECKON KOPPO3HH.
Koppo3us MeTanioB B yCIOBUSAX TEXHOJIOTMUECKUX CPe/l XMMUYECKUX TPOU3BO/ICTB.

IIpyuHOMOBL ¥ METOMBI 3AUTBHl OT KOPpo3uu. KOppoO3MOHHOCTOWKHE METAIMYEeCKUe |
HEMETAJUIMYECKUE MaTepraibl. MeTo bl 3alUThl MAIllMH U allapaToB XMMUYECKUX MPOU3BOJICTB OT
Koppo3uu. MTHruOuTOpsl KOPPO3UH. DIEKTPOXUMUYECKAs 3aIUTa. 3aIlllUTHBIE TOKPHITHS.

Pa3nen 4. Hemeranudeckue MmaTepuabl

Marepuasiel Ha OCHOBE BBICOKOMOJIEKYJISIPHBIX coenuHeHuid. CTpoeHue W CBOMCTBA
noaumepoB. TepMopeakTUBHBIE U TEPMOIUIACTUYHBIE TTOJIUMephl. CTpOeHHE U CBOMCTBA IIacTMacC.
OCHOBHBIE Pa3HOBUIHOCTH IPOMBIIUIEHHBIX MOJMMEPOB U IUIacTMAcC. [ 'a30HaNOJIHEHHbIE
IJIACTMACCHI.

OCco0EHHOCTH CTPOEHHMSI, CBOMCTBAa PE3WHOBBIX MaTepuasioB. Pe3uHbl 0011ero Ha3HAYEHUs,
criellMajbHble pe3UHBl U 001aCTH UX IPUMEHEHUS.

Jlakokpacounbsie Marepuanbl (JIKM). OcHoBubie Buabl JIKM. Kpacku, maku, rpyHTOBKa,
IITTaTIICBKA.

Kepamuueckue wmatepuanbl. KOHCTpyKIMOHHAs, HWHCTPYMEHTAJIbHAas M TEXHUYECKAS
kepamuka. Heopranmdeckoe ctekno. Krnaccudukamus CTeKoad 10 Ha3HAYCHHIO W 00JacTu
npumenenus. Cutamisl. ['padut. AcGect. CBoCTBa 1 00JaCTH TPUMEHEHUS.

Cma3zouHble Macla, IUIACTUYECKHUE CMa3KH, TBEpPIbIe CMa304yHble Marepuaibl. CMa304yHO-
OXJIQXKIAIOILIME KUIAKOCTH.

JpeBecHble KOHCTPYKIIMOHHBIE MAaTEPHAIIBI.

AHTUQPUKIIMOHHBIE METAJUIMYECKUE U HEMETAJUTMYECKUE MATEPHAIBL.

Komnosunmonnsie matepuansl  (KM). OOmass xapakTepucTHKa  KOMIO3HIIMOHHBIX
MarepuanoB. [{ucnepcHo-ynpouennsie KM, cnoucteie KM, BonokHucteie KM. KoMmno3unnonHsie
MaTepuaibl Ha MeETauInyeckod M HeMmeraunmueckoid ocHoBe. CAIl (crneueHHble allOMUHHUEBBIE
MOpOIIKK). ApPMHUPOBAaHHBIC TMOJIUMEPHBIE Marepuaibl. Kepamuueckue KOMIO3UIIMOHHBIC
MaTepuanbl. YTJIEpOJIHBIE KOMIIO3UIIMOHHBIE MaTepuanbl. | HOpUIHBIE KOMIO3HIIMOHHBIE
MaTepHuabl.

Pa3nen 5. JxoHoMHUYecKku 000CHOBAHHBII BHIOOP MaTepHaJIoB.

Bb160p KOHCTPYKIIMOHHBIX MaTepUaIOB JUIsi KOHKPETHOTO TEXHOJOTMYECKOro Ipolecca,
UCIOJIb3YEMbIX, B YAaCTHOCTHU, B TEXHOJIOTUSAX OpPraHUYECKUX COeAUHEHUH azora. Kputepuu u
QITOPUTM BbIOOpa KOHCTPYKLIMOHHBIX MaTepUaoOB. DKOJOTHYECKHE W 3KOHOMMYECKUE ACIEKTHI
MaTepuaIoBeICHUS U 3alUThl MAaTEPHAJIOB OT KOPPO3HUH.
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4. O0beM y4eOHOH TUCUUTIIHHBI

O0beM TUCIIUTITUHBI
Bupr yue6HoI paboThI

3E Axay.y. AcTtp.u.
O0masi TPy10eMKOCTb IM CUMILVIMHBI 10 Y4eOHOMY IUVIAHY 3 108 81
KontakTHas padoTa - ayIuTOPHbIE 3aHATHSA: 1,3 48 36
Jlexuunu (JIek) 0,9 32 24
[Tpaktuueckue 3ansarus (113) 0,4 16 12
CamocrosTeabHas padora (CP): 1,7 60 45
KoHrakTHast camocrosiTenbHas pabora 0,2 0,15

1,1
CaMOCTOSITeIbHOE U3YYEHHE Pa3JeJIOB TUCIUILIMHbI 59,8 44 85
Buja koHTpos: 3auer

AHHoOTauus padoyeil MporpaMMbl TN CIHUTLINHBI
DJIeKTPOTEXHUKA U NPoMbIlLJIeHHas djiekTpoHuka (b1.0.20)

1. Hess qucuumiMHbl — popMHUpoBaHKE Y 00YUYAIOMIMXCS KOMIIETSHIINH, 00eCTIeYnBAIOIIIX
TEOPETHUYECKYI0 ¥ TPAKTUYECKYI0 TMOJIrOTOBKY BBIMYCKHHKA, YMEIOIIEr0 BBIOMpAaTh U
AKCIUTyaTHPOBATh JJIEKTPOTEXHUUYECKHE M DJEKTPOHHBIE YCTPOMCTBA, BIIAJICIOLIEIO HABBIKAMU
WCIIOJIb30BAaHUSI  COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJOTHW IS aBTOMATHU3MPOBAHHOTO
MOJICTTUPOBAHUS U PacUETa MNEKTPUICCKHUX U FJICKTPOHHBIX IEeTICH.

2. B pe3yabTare u3y4eHHs QMCHUIIMHBI 00yUAOIIMIACS T0JLKEH:

OO6nanate CIEAYIOUIMMH YHUBEPCAJIBHBIMA KOMIIETEHIMSIMHM UM HHAUKATOpaMH HX
JOCTH)KEHUS:

VK-2.1, YK-2.4, YK-2.6.

OO6nanare cneayrmuMHu 00IenpohecCHOHATBHBIMI KOMIETCHIUSIMU U MHIUKATOPAMH HX
JOCTUKEHUS:

OIIK-1.21, OIIK-3.3.

3namop:

- OCHOBHBI€ MOHATHUSA, ONPEJEICHHS U 3aKOHBI AJEKTPUUECKUX LIETIEH;

- METO/Ibl aBTOMATU3UPOBAHHOTO MOJCIIMPOBAHMS, aHAJIM3a U pacyéTa 1eneil NOCTOSHHOTO U
MEPEMEHHOTO TOKOB, METOI0JIOTHIO JIEKTPOTEXHUUECKUX U3MEPEHUI;

- YCTPOMCTBO M MPUHIUIIBI PAOOTHI AJIEKTPOTEXHUYECKOTO U AJIEKTPOHHOTO 000pyIOBaHUS,
TpaHchopMaTOpPOB, FTCKTPUISCKUX MAIIUH, HCTOYHUKOB TUTAHUSI.

Ymems:

- IPUMEHATh TEXHOJOTMU ABTOMATU3MPOBAHHOTO MOJEIMPOBAaHMS, aHajau3a, pacyéra u
AKCIUTYaTallud DJCKTPUYECKUX CETEH, MPOMBIIIIEHHOTO 3JEKTPOOOOPYIOBaHHS M JJIEKTPOHHBIX
npuOopoB;

- BBIOMpATh DJEKTPOTEXHUYECKOE M DJIEKTPOHHOE OOOpyHOBaHHWE [UIS pEIICHUsS 3ajad
MPOEKTUPOBAHUS U PEATU3ALMHI XUMUKO-TEXHOJOTUYECKUX MPOLECCOB U MPOU3BOICTB.

Bnaoemos:

- METOJIOJIOTHEN aBTOMATU3MPOBAHHOTO MOJEIUPOBAHUS U pacuéra 3JIEKTPUUYECKUX U
3JIEKTPOHHBIX 1IETIEH;
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- IPAKTUYECKUMHU HaBBIKAMH PAOOTHI C JIEKTPOTEXHUYECKON anmapaTypor U JIEKTPOHHBIMU
YCTPOMCTBaMH.

3. KpaTkoe coaep:kaHue JMCHUILINHBI.

Beenenmne. [IpeMer, OCHOBHBIE MOHSTHSI, METOI0JIOTHSI JIEKTPOTEXHUKHU U MPOMBIIIIEHHOM
aneKTpoHUKH. KpaTkue ucTtopuyeckue cBeleHHUs. 3afayd ¥ MECTO IUCUUIUIMHBI B IOJATOTOBKE
OakasiaBpa XUMHUECKOIN TEXHOJIOTHH.

PA3J[EJI 1. DJIEKTPUYECKUE LEIIH

1.1. OcHoBHBbIe omnpenejieHUsi, ONHMCAHUS NApPaMeTPOB M MeTOAOB pacuéra
JIEKTPHYECKHUX Henen

OCHOBHBbIEC MOHATHS U 0003HAYCHHUS HIEKTPUUECCKUX BEIUYMH U HJIIEMEHTOB DJICKTPUUECKHX
nereii (TOCT 19880-74, TOCT 1492-77, TOCT 2.730-73, TOCT 1494-77). WcTtouHuku u
MPUEMHUKH dJeKTpudeckord sHepruu. OCHOBBI 3nekTpoOe3omacHocTH. CXeMbl  3aMelleHUst
ANEKTPOTEXHUYECKUX YCTPOUCTB.

OCHOBHBIE TIOHATHS TEOPUHU JJIEKTpHueckux merned. Kimaccupukanus neneit: TUHEHHbIE U
HEJIMHEHHbIC, HEPAa3BETBJICHHBIC U PA3BETBICHHBIE, C OJHUM M HECKOJIbKMMH UCTOYHUKAMU TTUTAHUS,
C COCPEJIOTOUCHHBIMU U pacrpe/IeieHHBIMU TTapaMeTpaMHu.

OCHOBHbIC TPUHIMIBI, TEOPEMbl M 3aKOHBI JJIEKTPOTEXHUKH. [IpHMHIMI HENpepHIBHOCTH
(3aMKHYTOCTH ) JIEKTPHYECKOT'0 TOKa U MarHUTHOTO MoToka. 3akoHbl Oma u Kupxroda.

MeTo161 MOIEIIMPOBAHUS, aHAIM3a U pacuéTa TMHEWHBIX 3JIEKTPUUIECKHUX LIeTel TOCTOSHHOTO
TOKa. AHalu3 M Pacy€T pa3BETBJICHHBIX AJIEKTPUUYECKHUX LENell ¢ HECKOJbKMMHU HCTOUYHHUKAMU
MUTAHUS [yTEM COCTABJICHMS U PELICHUs CUCTEM ypaBHEHHUH 1o 3akoHam Kupxroda, npumeHnenus
METO/IOB Y3JI0BbIX MOTEHIIHAJIOB M SKBUBAJIEHTHOI'O aKTUBHOTO JIBYXIIOJIFOCHUKA.

OcHOBHbIE CBOMCTBA M 00J1aCTH IPUMEHEHHSI MOCTOBBIX LIE€TIEH, TOTEHIIMOMETPOB, JIeIUTENeH
HANPSDKEHUS! U TOKA.

Martpu4Has 3anich ypaBHEHUH 1ierneil B 00001eHHbIX opmax.

1.2. Daekrpuyeckue U3MepeHUs: U NPUOOPbLI

Meroabl W3MEpEHHUs DSJIEKTPUUYECKUX BEIUYMH: NPSIMbIE U KOCBEHHBIE. AHAJIOTOBbIE
3JIEKTPOU3MEPUTENIbHBIE U IU(PPOBBIE 3JIEKTPOHHBIE MPUOOPHI: YCTPONUCTBO, MPUHIMII JAECUCTBUS,
oOnactu nmpuMeHeHus. M3MepeHue 3JeKTpUYecKUuX BEJIMYMH: TOKOB, HAPSXKEHUM, CONPOTUBIICHUH,
MOIIIHOCTH ¥ SHEPTUH.

1.3. AHajau3 4 pacyéT JUHEeHHBbIX Henel NepeMeHHOr0 TOKa

Cnioco6bl ipeicTaBieHus (B BUI€ BPEMEHHBIX IMarpaMM, BEKTOPOB, KOMITJICKCHBIX YHCEN) U
napameTpbl (aMIUIMTYyJa, 4acToTa, HadaibHas (a3a) CUHYCOMIAIbHBIX (yHKIMH. MrHoBeHHOE,
CpeHee U IeUCTBYIOIIEe 3HAUeHUs IEPEMEHHOI0 CHHYCOM/1aJIbHOTO TOKA (HAMPSKEHUS).

AKTHBHOE€, PEaKTUBHOE U IOJIHOE CONPOTHUBJIECHHS BETBU. Da30BbIE COOTHOLIECHUS MEXKIY
TOKOM W HampsbKeHreM. MOITHOCTD B IEMsIX nepeMeHHoro Toka. Koaddumuent momrHoctr (cos(p))
U €ro TEXHUKO-?)KOHOMHYECKOE 3HaUCHHUE.

[Ipumenenne anreOpbl KOMIUJIEKCHBIX YHMCEN B JJIEKTPOTEXHHKE. KOMIUIEKCHBIH METon
pacuéra JMHEHHBIX CXEM LeNel MepeMEHHOro ToKa. KOMIIEKCHOE CONMPOTUBIICHUE U KOMIUIEKCHAS
MIPOBOAUMOCTh BeTBHU. KOMIUIEKCHass MOIIHOCTh M OajaHC MOIIHOCTH B LEMAX NEPEMEHHOTO
CHUHYCOMJIAIbHOTO TOKA.

Pe3onaHcHbIe SBIEHMS B AJIEKTPUUECKHUX LEMsX, YCIOBHS BO3HUKHOBEHMS, MPAKTHUECKOE
3HaueHue. Pe3oHaHC HanpsKEHUH U TOKOB. YacTOTHBIE CBOMCTBA LIETIEN TIepeMEeHHOro Toka. [lonsaTre
O JIMHEHHBIX YeThIPEXTOMIOCHUKaX. [[oHsATHE 00 SNMEKTPUYECKUX HETISIX C MHAYKTUBHOM (MarHUTHOK)
CBS3bIO.

Ananmu3 u pacu€r TpExdaszHbIX LEeneil MepeMeHHOro TOKa. DJIEMEHTHhI TPEX(Pa3HBIX IETeH.
Crioco6b1 m300pakeHns U coeauHeHHs (a3 TpEX(PazHOro WCTOUYHMKA TMUTAHUS W MPUEMHUKOB
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sHeprun. CoeauHeHHE TOTpPEOUTENel HICKTPOIHEPTUU 3BE3I0M W TPEyroiabHUKOM. Tpéx- u
YeTBIPEXTIPOBOTHBIC CXEMBI TUTAHUS PUEMHUKOB. HazHaueHne HeHTpaabHOTro mpoBoia. MOITHOCTh
tpéxdaznoii nenu. Koaduument mournoctu. TexHrnka 6€30MacHOCTH MPH IKCILTYyaTaIUU YCTPOUCTB
B TpEX(a3HBIX IETISX.

[IpumeneHue i aBTOMAaTU3UPOBAHHOTO MOJICIIMPOBAHUS M pacdéra Lenedl mporpaMMHBIX
MPOAYKTOB, pa3paboTaHHBIX Ha Kadeape, a Takke makeToB mporpamm «Multisimy, «Mathcady,
«Excel».

PA3JEJT 1. DJIEKTPOMATHUTHBIE YCTPOHUCTBA U DJIEKTPUYECKUE MAIIIMHBI

2.1. TpancdopmaTopsbl

Hasnauenne u obmactu nmpuMeHeHHUs TpaHCHOpPMATOPOB. Y CTPOUCTBO M MPUHITUT JIEHCTBUS
onHodazHoro Tpanchopmaropa.

AHanM3 3JEKTPOMArHUTHBIX MPOLIECCOB B TpaHc(hopMarTope, cxema 3aMeeHHsL.

[Motepu »neprum B TpaHchopmaTope. Buemnue xapakrepuctuku. [lacnmopTHble naHHBIC
TpancopMaTopa U ompeaesieHue HOMUHAIBHOTO TOKA, TOKa KOPOTKOTO 3aMbIKaHUS B MEPBUYHOU
00MOTKE U U3MEHEHHSI HAIIPSDKEHUST HA BTOPUYHONW OOMOTKE.

2.2. ACHHXPOHHbIE MAIIMHBI

YerpolicTBO W MPUHIUN  ACUCTBUS  TPEX(}Ha3HOTO ACHHXPOHHOTO AJIEKTPOJBUTATEIS.
Bpamaromeecss MarautHoe mosie craropa. MarautHoe moje mamwuHbl. JJ[C 0oOMOTOK craropa u
potopa. Cxonbxenue. Hactora BpallleHUsl poTopa. DIEKTPOMArHUTHBI MOMEHT. MexaHuyeckue u
pabouue XxapaKTepUCTHKH.

DHepreTuueckue nuarpaMmmbl. [lacnopTHeie 1aHHBIE.

[Tyck acHHXpOHHBIX JIBUTATENIeH C KOPOTKO3aMKHYTHIM U (ha3HBIM pOTOpoM. PeBepcupoBanme
U PEryJIMpOBaHUE YaCTOTHI BPALLIEHUS pOTOpa.

PA3J[EJI I1II. OCHOBbI DJIEKTPOHHUKH

3.1. DiemenTHas 0a3a COBpPeMEHHBIX 3JIEKTPOHHBIX YCTPOICTB

YcnoBHBIE 0603Ha‘-I€HI/I5[, IIPUHIUII ,I[efICTBHH, XapaKTCPHUCTUKHU nu Ha3Ha4CHHC
MOJYIIPOBOAHUKOBBIX TUOJ0B, TDAH3UCTOPOB, TUPUCTOPOB.
HHTerpaHBHHe MUKPOCXCMBbI, UX HA3HAYCHUC, KJ'IaCCI/I(i)I/IKaI_II/ISI U MapKHUpPOBKa.

3.2. UcTouHHKH BTOPUYHOTO JICKTPOIMMUTAHUA H YCHWIIMTEIH IJIEKTPUHYCCKUX CUTHAJIOB

[TonynpoBOMHUKOBEIE  BBIIPSAMUTENH:  KiIacCU(UKAIWsA,  OCHOBHBIE  IapaMeTphl.
DNeKTpUYECKHE CXEMBbI M TPUHIHI PA0OTHI BBIIPIMUTENS. DIEKTPUIECKUE QPUIBTPHI.

Kuaccudukanus 1 o0CHOBHBIE XapaKTEPUCTUKN YCHUIUTENeH. AHaIN3 paboThl 0THOKACKAIHBIX
¥ MHOTOKAaCKa/HBIX ycwumuTenei. OOpaTHbIE CBS3H B ONEPAIMOHHBIX YCHJIMTENSX, UX BIUSHHE HA
napameTpbl U XapaKTepUCTHKU ycuiuTensi. OCHOBHBIE THIIBI ycrinTesei Ha 6aze OY.

4. O0beM y4eOHOH TMCHUIIMHBL.

O0beM TUCHUNIMHBI
Bua yueOHoi padoThl
3E Axkan. | Actp.
4. .
OO01mas Tpy10eMKOCTh JUCIUILTAHBI 4 144 108
KonrakTHas padoTa — ayiuTOpPHbIE 3aHATHS: 1,33 48 36
Jlexnnu 0,44 16 12
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JlaGopaTopusie 3anstus (JI3) 0,88 32 24
CamocrositeabHas padora (CP) 1,67 60 45
KoHnTtposbHbIe paboThl 0,56 20 15
KoHTtakTHast camocTosITeIbHAS padoTa 0,4 0,3
1,11
CaMOCTOSITEIbHOE U3YUYEHHE PA3/I€JIOB IUCHUIIIINHBI 39,6 29,7
Bujabl KOHTpOJIA:
JK3aMeH 1 36 27
KonTakTHast paboTa — mpoMeKyTo4Hast aTTeCTaIIs 1 0,4 0,3
[ToaroToBka k sK3amMeHy. 35,6 26,7
Buj nToroBoro KOHTpoJIsi: IK3aMeH

AHHOTanus padoyeil NporpaMMbl JUCIUTILTAHBI
«IIpouecchl 1 anmaparbl XumMudeckoi Texnosorum» (b1.0.21)

1. leap AMCHUNJIMHBI — BMECTE C JUCHHUINIMHAMHU OOIIEH XHMMHYECKOH TEXHOJIOTHH,
XUMUYECKUX TPOIECCOB U PEAKTOPOB M JIPYTMMHU CBs3aTh OOIICHAYYHYIO M OOIIEHH)KEHEPHYIO
MOJATOTOBKY XHUMHUKOB-TEXHOJIOTOB Ha OCHOBE H3YYEHHUS OCHOB T'MJIPABIMYECKUX, TEIJIOBBIX H
MacCOOOMEHHBIX TIPOIIECCOB XHWMHUYECKOW TEXHOJIOTHMHM, YTO HEOOXOJMMO TpPH TOJIrOTOBKE
CHEUAIHNCTOB IO JAHHOMY HalpaBJICHUIO JJIS HAyYHO-HCCIIEI0BATEIIbCKOM U MPOU3BOACTBEHHO-
TEXHOJIOTUYECKOU IeSITETLHOCTH.

2. B pe3yabTaTe H3y4yeHusi JMCHUIINHBI 00y4aIOIUICA NOJIKEeH:

OO6nanate CIEAYIOUIMMH YHHUBEPCAJIBHBIMA KOMIIETEHIMSIMHM ¥ HHAMKATOpaMH MX
JOCTHO)KEHUSI:

YK-1-VK-1.1, YK-1.2, VK-1.3, VK-1.4, YK-1.5; YK-2 - YK-2.3, YK-2.10.

Ob6manate crneayrmuMu oonenpodeccuoHalbHBIMA KOMIETEHITUSAMU U UHAUKATOPAMU HX
JOCTHO)KEHUSL:

OIIK-2 - OIIK-2.1, OIIK-2.7, OIIK-2.12.

3uame:

— OCHOBBI TEOpUU IIEpEHOCA UMITYJIbCA, TEIIa U MACCHI;

— TPHUHLUIBI GU3HYECKOTO MOACTUPOBAHUS TIPOIIECCOB;

— OCHOBHbBIE YpaBHEHUs IBUKEHHS KUAKOCTEH;

— OCHOBBI TEOPUH TEILJIONEPEIAUH;

— OCHOBBI TEOPUHU Maccolepeayd B CUCTeMaxX CO CBOOOJAHOW M HEMOJBIM)KHOW TpaHHIICH
paznena das;

— THUIOBBIE MPOIECCH XUMHUECKOI TEXHOJIOTUH, COOTBETCTBYIOIIUE allllapaThl U METOABI UX
pacuera;

— METOJBl  TOCTPOCHHS  OMIIUPHUYECKHX M  TEOPETUYECKHMX  MOJAENEH  XHMHUKO-
TEXHOJIOTHYECKUX MPOIECCOB.

— OCHOBHbIE ITPUHIIUIIBI OPTaHU3AIMH [TPOLIECCOB XUMHUYECKOHN TEXHOIOTHH.

Ymems:

— OIIpENeNIATh XapakTep JABWKEHHUS >KUAKOCTEH M Ta30B; OCHOBHBIE XapaKTEPUCTHKHU
MIPOLIECCOB TEIIO- U MacCOoNepeIaun;

— paccuuThIBaTh MapaMeTpbl U BHIOMPATh anmnaparypy A KOHKPETHOI'O TeXHOJIOTHYECKOTO
npolecca;

— pacCuMTBHIBATh OCHOBHBIE XapaKTEPUCTHKH XHUMHKO-TEXHOJIOTMYECKOro  Ipolecca,
BBIOMpATh pallMOHAIBHYIO CXEMY Ipolecca.
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Braoems:

— METOJIAMU TEXHOJOTMYECKHX pACUeTOB OTICIBHBIX Y3JI0B U JICTACH XUMHYECKOTO
000pyIOBaHHS,

— METOJ]AMU  ONPEICIICHHUS  PAlUOHAIBHBIX  TEXHOJOTHMYECKHX  PEXKHUMOB  PabOTHI
000pyIOBaHHS,

— METOJ]AMU aHallM3a W pacyeTa IPOILECCOB B IMPOMBINUICHHBIX aliaparax, BbIOOpa HX
KOHCTPYKITUH, OIIPEICIICHHS TEXHOJIOTMICCKUX MTOKa3aTesei paboThl ammnapaTos.

3. KpaTkoe coaep:xanue JTUCHUTINHBI.
Pazpnen 1. F'uapoaunaMuveckue Npouecchl U annapaTbl XUMHYeCKOH TeXHOJIOTHH
1.1. Beenenue B quciuuminHy. OCHOBHbBIE TOHATHUS U ONPEACICHUS.

[Mpenmer muctmmmnabl «IIporeccsl U anmapaTel XUMUYECKOH TexHonorum». Knaccuduxarms
npoueccoB. HenpepbIBHBIE U TEPUOINYECKUE, CTAIMOHAPHBIE U HECTALIMOHAPHBIE MPOLECCHI.

OCHOBHBIE 3aKOHOMEPHOCTH MPOIECCOB U OOIIME MPUHIUIBI pacyeTa anmnapaToB XUMHYECKOM
TEXHOJIOTHUH.

Kunxoctu u rasel. Knaccudukanus xuakocreit. neanpuas xuakocts. KanensHble n ynpyrue
AKUAKOCTH. CHIlbl, NEWCTBYIOLIME B KUAKOCTH: MAacCOBbIE M TOBEpXHOCTHble. HampsbkeHus B
KUAKOCTSX U Ta3ax (TaHI'€HIMAJIbHBIE U HOpMaJibHbIe). CBOMCTBA )KHIKOCTEH.

Monens HenpepbiBHOM cpenbl. [ToHsTHE (HHU3MUECKOT0 PIEeMEHTApHOTO 00beMa.

1.2. OCHOBBI TEOPUH NIEPEHOCA.

OCHOBBI TEOpUM SIBJICHUI NEpeHoca: aHalu3 MEXaHU3MOB, MOJEIMPOBAHUS M Pa3pabOTKU
000O0IIEHHBIX METOJ/IOB pacuera IMAPOMEXaHUYECKUX, TETJIOBBIX M MAacCOOOMEHHBIX IPOLIECCOB U
anmnapaToB. @eHOMEHOJOTHYECKHUE 3aKOHBI IEPEeHOCca UMITYIIbCA, MAacChl U SHEPTUU. MOJIeKyIIpHbII
U KOHBEKTUBHBIM mepeHoc. OOmme 3aKOHOMEPHOCTH TUIPOJAMHAMUKH, TEIUIONepeaun u
Maccornepeiadd. B3auMocBsA3b 3THX NPOLIECCOB B IPOMBIIUIEHHON ammnaparype. Poiib siBneHuit
NepeHoca Mpu XUMHUYECKUX MPEBPALICHUSIX.

MatepuanbHble U 3HEpreTHYecKre (TeIuIoBble) OallaHChl; ONpE/IeIeHHEe MAacCOBBIX IOTOKOB U
SHEpPreTUYECKUX 3aTpaT. Y CJIOBUS PaBHOBECHUS U OIpE/IEJICHHE HalpaBiIeHUs MPOIECCOB IEpeHOca.
OOmumii BUA ypaBHEHUN CKOPOCTH MPOIIECCOB; MBMKYIINE CUJIbl U KUHETHYECKHE KOI(PPHUIIMEHTHI.
JlumuTHpyronme cTaauu.

1.3. 'mapocraTuka.

Huddepennmanpabie ypaBHeHHs paBHOBecHus Dinepa. [lokosmascs XuaKkoCcTh MO AeHCTBHEM
cuiibl TsbkecTH. OCHOBHOE YpaBHEHUE TUIAPOCTATUKU. [IpakTHueckme NpUIIOKEHHUS OCHOBHOTO
YpaBHEHUS TUPOCTATUKH.

1.4. 'mapoanHaMuka.

bananc cun npu JIBHKEHUU BS3KOW HECKUMAEMOM JKMIKOCTU. YpaBHEHHE HEPA3pHIBHOCTH
(crmonrHOCTH) ToTOKa. Y paBHeHHe HaBbe-CTokca v ero Gu3nIecKuii CMBICIT.

[Tomo6noe nmpeoOpazoBanue ypaBHeHust HaBbe-Ctokca. be3pa3smepHbie mepeMeHHbIE - KPUTEPHH
rUIpoIMHaMu4Yeckoro noxodust (Ditnepa, PeitHonbaca, @pyna, roMOXpOHHOCTH), UX (hU3HUECKU
CMBICIT; TapamMeTpuyeckue kpurepun. KpurepuaabHoe ypaBHEHHE IBUKEHUS BSI3KOU HKUIAKOCTH.

YpaBHeHue ABIKEHUS Ditiepa. DHEpPreTHUeCKuid 6aJaHC CTAIMOHAPHOTO JBIKEHUS UICAIbHOM
JKUJOKOCTH. YpaBHEHHE bepHyIUIH UIsl MACAIBHOW W pPEAJbHOM KHUIAKOCTH. Ero mpakTudeckue
npuiioxeHus (ucteueHue xuakocrteit, Tpyoka [Turto-Ilpannatis). [IpuHumer u3mepenus ckopocTen
U PacXOJOB IKUAKOCTH JAPOCCEIbHBIMH TNPUOOpPAaMH U THEBMOMETPHUYECKUMHU TPyOKaMH.
OmnpeneneHue pacxo10B MPU UCTEUEHUH )KUIKOCTEN Yepe3 OTBEPCTUS WM HACAIKH.

lMunpoauHaMuyecKue pexkKUMbI IBHKCHHS dKUAKOCTEH: IAMUHAPHBINA U TYpOYJICHTHBIH.

Yucno PeliHonbaca U ero KpUTHYECKHE 3HaYSHHsI. MeXaHU3MBbI JIAMUHAPHOTO U TypOYJIEHTHOTO
teueHuid. [lonstue TypOynentHoctu. [IpencraBieHus o THAPOAMHAMUYECKOM TOTPAHUYHOM CJIOE
MIpU TEYECHUU 10 TPyOaM U KaHaJlaM M MPH 0OTEKaHUHU TEll.
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Pacuer nuamerpa TpyOOIpPOBOJOB U ammaparoB; BEIOOP CKOPOCTEH MOTOKOB M ONTHUMAILHOTO
JaMeTpa TpyOOIIpOBOIOB.

Pacmipenenenue ckopocTeil mo paauycy TpyObl MOCTOSHHOTO CEUYEHHsSI TpPU JIAMHHAPHOM
CTallMOHAPHOM TeYeHHH. TeueHue B TpyOax u kaHanax. Onpenesroiuii MomepevHbIii pa3Mep MOTOKa
B KaHaJax MPOU3BOJIHOM (DOPMBI: TUAPABIMYECKUN pauyC, SKBUBAICHTHBINA JHAMETD.

I'mppaBnuyeckoe cONPOTUBIIEHUE NMPU TEUEHUHU KUJIKOCTEN M ra3oB. Pacder morepp Ha TpeHUE
(ypaBuenue Jlapcu-Beiicbaxa) u Ha mecTHbie conpoTuBiieHUs. COOTHOIICHUS U HOMOTPAMMBI IS
pacueta KO3 PUIMEHTAa TPEHHS. 3aBUCUMOCTH MEXKIYy PacXoJOM W TepenagoM JaBieHusi. Pacuer
Hanopa Juist IepeMeleH s )KUAKOCTEH uepe3 cucteMy TpyOOIIpOBOIOB U aIIapaToB.

1.5. IlepemenieHne KUAKOCTEN.

[lepemenienne >KuAKOCTed C TMOMOIIbIO MalllMH, MOBBINAONMX JaBieHue. OObeMHbIE
(mopuIHeBble, POTAMOHHBIE W JIp.) U JWHAMUYeCKHue (IEHTPOOESKHBIE, OCEBBIE M JIp.) HACOCHI.
OcHOBHBIE TapaMeTpbl PadOThI TMIPABINYECKUX MAIIUH: IPOU3BOAUTEILHOCTh, HAIIOP, MOIIHOCTH,
KIIA.

Pacuer namopa u morpebisieMoil MOIIHOCTH; TOmOOp ABHWrarens K Hacocy. OmnpeneneHue
JIOIYCTUMOM BBICOTHI BCachIBaHUsL. SIBJIEHUE KaBUTAIIUU U €T0 MPEI0TBPALCHHE.

OcobGeHHOCTH PabOThI, COMOCTABJICHUE U O0JIACTU MPUMEHEHHS OCHOBHBIX THIIOB HACOCOB -
HEHTPOOECKHBIX, TOPIIHEBBIX (TUIYHXKEepHbIX) U Ap. CBsa3p Hamopa, momuoctn u KIII ¢
MIPOU3BOUTEILHOCTBIO (XapaKTepUCTUKH HacocoB). PaboTra HacocoB Ha CeThb W WX BBHIOOD;
peryiupoBaHue NPOU3BOIUTEILHOCTH.

Pa3nes 2. TenioBble mpouecchl U aNNapaTbl XUMHYECKOH TEXHOJIOTHH
2.1. OcHOBHbIE OHATHUS U ONPEJICNICHUs B TeIJIonepeiaye.

OCHOBHbIE TEIUIOBBIE MPOLECCHl B XMMMYECKOM TEXHOJIOTMH: HAarpeBaHHE M OXJIaXICHHE,
KOHJICHCAIUs IApOB U UCIIAPEHUE KUKOCTEH.

CraunoHapHbli M HECTAllMOHAPHBIM MEPEHOC TEIJIOThl. TemmepaTypHOe MoJe, TpajueHT
TEeMIIepaTypbl U TEIUIOBOM MOTOK; TEIUIoNepeaaya M TeIiooTaava. TemMnepaTrypornpoBOJIHOCTh —
TEIJIOMHEPLIUOHHBIE CBOMCTBA CPEJIBI.

2.2. Ilepenoc sHepruu B GopMe TEIIIOTHL.

TemoBoii OanaHc Kak YacTHBIA ciydail sHepreTmyeckoro OanmaHca. OmpeneneHue TEIUIOBOU
Harpy3Kd ammapara Ipud HW3MEHEHWH U 0e3 U3MEHEHHs arperatHoro cocTosiHusa. Pacxon
TETUIOHOCUTETIEH.

JuddepennmanbHoe ypaBHEHHE TepeHOca YHEprud B (GopMe TeIioThl, ypaBHeHUe Dypbe-
Kupxroda u TennonpoBogHOCTH.

CraunoHapHblii MEPEHOC TEIUIOThl Yepe3 IJIOCKUME W LUIuHApUYeckue creHku. CouertaHue
MEXaHU3MOB MEPEHOCA TEIIOTHI (TEIJIONPOBOIHOCTH, KOHBEKLIUU, U3TyUYEHNUS).

KonBekTuBHBIN nepeHOC TemnoThl. be3pasmepHble nepemenHble — unciaa Hyccenbra, Ileke,
[Mpannrnsa, [pacroda, Dypee. Pacuer k0dPPUIMEHTOB TEMIOOTAAYN TPHU BBIHYKICHHOH U
€CTECTBEHHOM KOHBEKLIMU.

TermmooOMeH Tpu HW3MEHEHWH arperaTHoro coctosHus. KonaeHcamus mnapoB. Popmyia
Hyccenpra. TermnooOMeH npu KATIEHUN.

PaguanTHeiil TemonepeHoc. B3anMmHoe uznydeHue Ten. PaauaHTHO-KOHBEKTHBHBIN ITEPEHOC
TerioThl. Pacuer motepb TEIUIOTHI ammaparaMyd B OKPY)KAMOLIYIO Cpely M TEIUIOBOM H3O0JISLUU.
OCHOBHOE ypaBHEHHUE TEILJIONEPEIauH.

2.3. Tennonepeaaya B HOBEPXHOCTHBIX TEINIOOOMEHHUKAX.

Temonepenaya B NOBEPXHOCTHBIX  TEIJIOOOMEHHUKAX. AJJAMTUBHOCTb  TEPMHUYECKUX
corpotuBiaeHuid. CpeaHss ABWXKYyLIas cuia Terionepenaun. Onpeesnenue cpegHeil ABMKYIEeH CUITbI
B alrlnaparax pa3JIM4HbIX KOHCTPYKIMIA. B3auMHoe HanpaBieHre ABUKEHU TerioHocuTeneil. Pacuet
MOBEPXHOCTH TEIIIOOOMEHHHUKOB.
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Crioco0bl 10IBOJIa 1 OTBOA TETIJIOTHI B XUMHUYECKOM TeXHOJIOTUH. TpeboBaHus, IpeIbIBIIsIEMbIC
K TemoHocutensiM. OOOrpeB BOASHBIM MApoOM, BBICOKOTEMIIEPATYPHBIMU OpPTaHMYECKUMU
TEIUIOHOCUTENISIMH, TOMOYHBIMH Ta3amu. CrocoObl anekTpooborpeBa. OTBOI TEIUIOTHI BOJIOM,
BO3/IyXOM U HU3KOTEMIIEPATYPHBIMH TEIUIOHOCUTEIISIMH.

TemmmooOMeHHble —ammaparbl; uX kiaccupukanus. OCHOBHBIE THIBI  MOBEPXHOCTHBIX
TEIUIO0OOMEHHHUKOB (TpyOuarble, MIacTUHYATHIE, allapaThl C MEPEMEIINBAIONIMMU YCTPOUCTBAMH U
1.1.) CMecHuTenbHbIE TeMJI000MEHHUKH: TPAJIMPHH, KOHIEHCATOPHI cMelIeHHsI. BEIOOp onTUMabHBIX
KOHCTPYKIIMM M YCIOBHH OJKCIUTyaTallud TEIUIOOOMEHHBIX anmapaToB. OCHOBHBIE TEHACHIIUU
COBEpILIEHCTBOBAHMS TEIUIOOOMEHHBIX aIIapaToB.

Pazgen 3. Ilpomecchl W anmapatbl pasjejieHMsl TOMOTeHHBIX cHCTeM (OCHOBHBIe
Maccoo0MeHHbIe MPOLecChl).
3.1..OcHOBHBbIC MOHATHS U ONpeIeNICHUs B Macconepeaaye.

Knaccuduxkamnus nporeccoB maccooomena. OCHOBHBIE MOHATHS U ompeaeneHus. [Iporeccsl co
cBOOOHOM M (PUKCUPOBAHHOW TpaHUIeW pasfena ga3z W ¢ pazgensdwoomeid (aspl Mmeperopoakoit
(memOpanoit). Hocutenu u pacnpenensembie BemecTBa. CriocoObl BeIpakeHUs cocTaBa (as.

OU3UKO-XUMUUECKHE OCHOBBI MacCOOOMEHHBIX IpoleccoB. PaBHOBecCHbIE YyCIOBHS H
oTIpeJIcJICHHEe HalpaBJICHHsI repeHoca BemiecTBa u3 ¢asbl B pa3y. Kosddumments! pacnpenenenus.
[Tonarue o Maccorepeiade 1 MaccooTaue.

KonientpanuonHoe mose, TpagueHT KOHIEHTpAIuu, OONIMH W YICNbHBIA IMOTOK MAacChI.
MonekynsipHas 1uddy3us B KUIAKOCTIX, Tazax (1Mapax) U TBEPAbIX Telax.

3.2. MexaHu3Mbl IEPEHOCA MACCHI.

VYpaBHEeHHE HEPA3PBIBHOCTH ISl IBYXKOMIIOHEHTHON CHCTEMBI.

HuddepennmanbHoe ypaBHEHNE KOHBEKTUBHOTO IEPEHOCA MACChl B OMHAPHBIX Cpeax.

Juddy3MoHHBIN TOTPAHUYHBIN CIIOH; MPO(UIN KOHIIEHTPALIMK  CKOPOCTEH B MOTOKAX.

Koaddumuentsr wmaccoormaun. OCHOBHBIE MOJICNBHBIE TPEACTABICHHS O MEXaHHU3ME
MacCOOTJAuH.

MonenupoBanne KOHBEKTUBHOTO Maccooomena. Uucna HyccenbTa, [ekne, [Ipanntisa, @ypoe u
Ip., UX (U3UYECKH CMBIC], AHAJIOTUM C TEIUIOBBIM TNOJOOMEM NPUMEHUTENIbHO K ra3am u
KHUIKOCTSAM. Pacuer KoapdUIIMEeHTOB MAacCOOTIauH B anmnapaTax pa3IMuHbIX THUIIOB 110 YPaBHEHUSM
¢ 6e3pa3MepHBIMH TEPEMEHHBIMH.

Macconepenaya.  OcHOBHOe  ypaBHeHHMEe  Mmaccomnepeaadyd.  COOTHOLIEHHE — MEXIY
KO3 GUIIEeHTaMH Macconepeadd i MaCCOOTIauH, aTATHBHOCTh MU () Y3MOHHBIX COPOTUBIICHHIA.
WNuTencudukanms Maccornepeiayu myTeM BO3ICHCTBHS Ha JIUMUTHPYIOIIYIO CTAIUIO.

Bisitnue ycnoBwuii (TeMrieparypsbl, AaBICHUs, KOHIIGHTPALM) HA HAMIPaBIEHHUE MacCOMEpPEeHoca
Ha mpuMepax abcopOUuu; TPUHITUIIBI BEIOOpa aOCOpOSHTOB.

3.3. da3oBoe paBHOBECHE.

MatepuanbHblil 6aJaHC HENPEPHIBHOIO YCTAHOBUBILETOCS MpOIecca MPHU Pa3InYHbIX crioco0ax
BBIpaXXEHUs COCTABOB (a3 U X PACXO/I0B; YpaBHEHUS pabOUYMX JIMHUH.

[IpenenbHble KOHUEHTpAMU PACIPEAEIIIEMOr0 KOMIIOHEHTa B OTAAIOIIEH M W3BJIEKAIONICH
¢dazax and TPOTHBOTOYHBIX MPOIECCOB. MaKCHMMalbHO BO3MOXKHAs CTENEHb W3BJICUCHUS,
MUHUMAJIBHBIA U ONITUMAJIBHBIA PACXO0/Ibl U3BJICKAIOIIEH (a3bl.

3.4. MeTonbl pacuéra pazMepoB MaccOOOMEHHbBIX KOJOHHBIX anlapaToB.

Pacuer monepeuyHoro ceueHus (IuameTpa) KOJIOHHBI; MPEACIHHO JTOMYCTHMAst U YKOHOMUYECKH
ONITUMAJIbHAsI CKOPOCTH CIUIOIIHOM (pa3bl.

PanmonanbHbIil BEIOOP B3aMMHOTO HANpPAaBIICHHUS IBW)KCHUS (a3 M OpraHu3alid MOTOKOB B
MaccOOOMEHHBIX amnmnapaTax. PacueT MaccooOMEHHBIX MPOLIECCOB U aINIapaToB Il CUCTEM C OJTHUM
pacmpenensieMbiM KOMIIOHEHTOM. OCHOBBI pacueTa BBICOTHI MAaCCOOOMEHHBIX almapaTroB ¢
HENPEPHIBHBIM W CTYIEHYaThIM KOHTAKTOM (a3. [[Ba OCHOBHBIX METOJa pacuera: Ha OCHOBE
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KOO UIIMEHTOB Maccomepeayd U Ha OCHOBE TOHSTHS TEOPETHYECKOH CTYNEHU pa3/IeiiCHUsI.
[TonaTre yncna eMHAL IEPEHOCA U BBICOTHI €MUHUIIBI TepeHoca. Pakrop mMacconepenaun. CpeaHsis
JBWDKYIIIAsl CUJIa Maccorepeadn. BiusHre npo1oibHOTO MepeMelTuBaHus Ha CPETHIO0 ABIKYIIIYIO
cury wmaccomnepenaun. IIpomemypa pacdera, oOcCHOBaHHasT Ha OOBEMHBIX Ko3(duimeHTax
Maccorepenaun. I'pagudeckuii 1 aHATUTHYECKUN METOBI pacyera.

Pacyet BBICOTBI MACCOOOMEHHBIX aNMapaToOB CO CTYIMIEHYATHIM KOHTAKTOM (a3. IP(HEeKTUBHOCTD
cryneHu o Mopdpu. CBsizp uncia enuHul] nepenoca u jokaiabHoro KIIJ[ crynenn mo Mapdpu.
YucneHHbIN pacueT «OT CTYINEHH K CTYIEHU» U €ro Tpapuueckas HHTEpIpETalys ¢ UCII0Ib30BAHUEM
«KUHETUYECKOW JHHUWY». YdeT CcTpyKTypsl motokoB u KIIJ Tapemku. OcobGeHHOCTH pacuera
Tapenpb4aThiX KOJIOHH Ha OCHOBE TOHSTHS TEOPETUYECKOW Tapenku. YHMciao NelCTBUTENBHBIX WU
TEOPETUUECKUX TapesIoK. D (HEKTUBHOCTD TAPEIIKH.

PanmonanbHbIil BEIOOP B3aMMHOTO HANpaBIICHHUS IBW)KCHUS (a3 M OpraHu3alidd MOTOKOB B
MacCOOOMEHHBIX armaparax.

3.5. AGcopOrus.

OO01ue NPUHIMITEI YCTPOMCTBA M KJIACCH(HUKAIMS allllapaToB I MACCOOOMEHHBIX MPOLIECCOB B
cucreMax "raz(map)-kuakocTb". OCOOEHHOCTH KOHCTPYKIIUH abcopOepoB.

OcHoBHBIE TUIBI U 0071aCTH pUMEHEHHsI a0COpOEpPOB: HACAOUYHBIC M TapelbYaTble KOJOHHBI,
ammapaTel €O CIUIOIIHBIM ¥ CEKIMOHMPOBAHHBIM 0apOOTaXHBIM  CJIOE€M, ammaparbl C
JICTIEPTUPOBAHUEM JKUIKOCTH.

Cxembl a0COpOIIMOHHO-1eCOPOIIMOHHBIX YCTAHOBOK C BBIICJICHUEM H3BJICUEHHOT'O KOMIIOHEHTA
U pereHepanueit abcopoeHTa (JecopOiireit mpy MmoBHIIIEHHON TEMIIEpaType, TOHKEHUEM JaBJICHMS,
OTYBKOW MHEPTHBIM HOCHUTEJIEM).

3.6. Auctunnsanus. Pextudukarus.

Paznenenne aucTWUIALNMEH JKUIKAX TOMOTEHHBIX CMECEH M CXKWKEHHBIX Ta30B; 00JacTH
MIPUMEHEHUS! 1 OCOOCHHOCTH MPOBEJICHHSI POLIECCOB NP Pa3IMYHOM JIaBJICHUU.

ITapoxuakocTHOE paBHOBECHE JJIsi CHUCTEM C T[OJHOM M OrPaHMYEHHOW B3aUMHOMU
PacTBOPUMOCTBIO M €r0 BIHMSIHHE Ha BO3MOXKHOCTH Pa3/ielieHUs] KOMIIOHEHTOB JUCTHILISIIHOHHBIMU
MeTogamu. Pacder paBHOBecus IS HI€aIbHBIX OMHAPHBIX CMECeH.

[Ipocrast u (pakimoHHas TEperoHKa; MeperoHka c¢ aediermamnuei. MartepuaabHbIi OanaHc,
pacueT BBIXOJAa MPOAYKTAa M €ro CpeAHEro cocTaBa IPH IEperoHke OMHApHBIX cMecell. Cxembl
YCTaHOBOK. TeruioBbie OalaHChl U pacdeT PacXo/I0B TEIUIOHOCUTENEH ISl ITUX MPOLIECCOB.

Pextudukanms. Pu3nKo-XUMHUIECKHUE OCHOBBI 1 0COOCHHOCTH YCIIOBUM TIPOBEIEHHUS TIPOIIECCOB.
CxeMbl yCTaHOBOK [IJIsi HETPEPHIBHOW W TMEPUOAMYECKON pEeKTUPUKAIMK OWHAPHBIX CMECEH.
Oco0eHHOCTH yCTpOMCTBA anmapaToB (HACaA0YHBIX U TapeIb4YaThIX KOJIOHH) M BRIOOpA PEKMUMOB HX
paboTel ipu pekTuduKanuu (Mo cpaBHeHHIO ¢ abcopOIueii). OcCOOeHHOCTH YCTPOHUCTBA U BApUAHTHI
paboThI HciapuTesel u aedaerMaToposB.

MonenpoBaHue M pacueT MpPOIECCOB U allapaToB IpU HENPEpPbIBHON peKTH(UKAIMU
OuHapHBIX cucTeM. OCHOBBI YMCIIEHHOTO U Tpad)0aHATUTHYECKOT0 METOI0B. MaTepHralibHbIN OaaHc.
PaGouune nunun. OnpeneneHrne MUHUMAIBHOTO U pabouero (iermoBoro uncia. TernoBoii 0amaHc 1
pacueT pacxoJ10B TerioHocuTeneil. [IpuHIMIbI TEXHUKO-3KOHOMHYECKOH ONTUMU3ALUH [IPU pacueTe
pabouero (yerMoBoro 4mcia, pa3MepoB anmnapaTypsl U sHepreTuueckux 3atpar. OCHOBBI pacuera
Tapeab4yaThiX U HACAJOUHBIX PEKTUPUKAMOHHBIX KOJOHH.

Pazgen 4. Ilpoumecchl W anmapaTsl pa3JejieHHs] TeTepOreHHbIX cHcTeM (OCHOBHBIE
THApOMeXaHuYecKHe MPouecchl).

4.1. Pa3neneHue reTeporeHHbIX cucTeM. OCHOBHBIE MOHATHS U METO/IbL.
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Knaccudukarus ®KuIKUX U Ta30BBIX TETEPOTCHHBIX CHCTEM: CYCIICH3HH, SMYJIbCUH, TICHBI, TTBLITH,
TyMaHbl. MaTepuanbHbIi 0aTaHc IPOIECCOB pa3/IeICHHS T€TEPOreHHBIX CUCTEM.

Onenka 3(p()EeKTUBHOCTH W BBIOOP ONTHMAJIBHBIX IMPOLECCOB M aIMapaToB JUIS Pa3/eicHUS
FETEPOTreHHBIX CMECEH.

4.2. OCHOBBI TEOPUU OCAXKJICHUSI.

Pa3nenenue »KuAKMX U Ta30BBIX CUCTEM B IOJIE CHIT TSDKECTH. PacueT ckopocTeil cBOOOTHOTO U
CTECHEHHOTO OCXKICHHS TBEPJBbIX YAaCTHUI] MAPOOOPa3HON M OTIIMYHBIX OT Hee (OpPM B IOJIE€ CHIIBI
TSKECTH.

[Iporeccol OTCTaMBaHUs M YCTPOMCTBO aNMapaToB pa3JeieHHs CyCIIeH3UH, IMYJIbCUNA U TbLIEH.
Pacuer moBepXxHOCTH OCAXKIEHUS M MPOU3BOAUTEIIBHOCTH OTCTOMHUKOB. YCTPOMCTBO M JAEHCTBHE
[UKJIOHOB (IIPOCTBIX U OaTapeiHbIX ), TUAPOIMKIOHOB.

4.3. TedyeHue KUAKOCTH YEPE3 HEMOIBUKHBIE 3EPHUCTHIE U MCEBAO0KHKEHHBIE CJIOH.

3HayeHne THUAPOJAMHAMUKHA 3€PHUCTBIX CJIOEB B TMporeccax (UIbTpOBaHUS, TEIUIO- H
MaccooOMEHa, TeTePOreHHOTro Karainm3a W Jp. OCHOBHBIE XapaKTEPUCTUKH OJTHX CIJIOCB!
JUCIEPCHOCTD, Y/AEJIbHAsI MOBEPXHOCTb, MOPO3HOCTh, SKBUBAJECHTHBIA JMAMETpP KaHaloB. Pacuer
TUIPABINYECKOr0 COMPOTUBIIEHUS CJOSA. [ MIOpaBIMYECKOE COMPOTHUBIIEHUE CJIOEB HAacaJ0K
MIPOMBIIIUICHHBIX MacCO- U TETNIOOOMEHHBIX annapaToB.

PexxuMbl TeUeHHsI TOTOKOB B HACAJJOYHBIX KOJIOHHAX. [ uApaBInyeckoe CONpOTUBIICHHE, SIBJICHUS
MOJIBUCAHUSI, 3aXJI€ObIBAaHNUS U MHBEPCUU (a3 U pacueT COOTBETCTBYIOIIMX CKOPOCTEH.

lumpoauHaMuka — MCEBAOOXKIDKEHHBIX  (KMmAmmXx) — cioeB.  OOmacte  MpUMEHEHHS
nceBA00KMKeHUss. OCHOBHBIE XapaKTEPUCTUKU TICEBIO0KIKEHHOTO COCTOsIHUS. | napaBindeckoe
CONPOTHUBJICHHE. Pacder CKOpPOCTEH TICEBIOOXKIKEHUS W CBOOOJHOTO BUTAHUS, BBICOTHI
TICEBAOOKMKEHHOTO cJ0si. OTHOPOJHOE M HEOJHOPOAHOE TCeBAOOXMKeHHe. (OcoOeHHOCTH
MICEBJIOOKMKEHUS TOJUIUCIEPCHBIX CJIoeB. [IHEBMO- M THUIPOTPAaHCHOPT 3E€PHUCTHIX TBEPABIX
MaTepuasoB.

4.4. PuIbTPOBAHUE CYCIIEH3UM ¥ OYMCTKA Fa30B OT MbLICH.

Crienuduka oBeEHHS 0CAIKOB KaK 3€PHHUCTBHIX CIIOEB: CKUMAEMBIE U HEC)KUMAEMbIE OCaIKH.
Bunel ¢unsTpoBanbHbIX mneperopojiok. MakTopbl, BIUSAIOLME HA CKOPOCTh (HIBTPOBAHUS.
OuibTpoBaHUE TPU TMOCTOSHHOW CKOPOCTH (DUIBTPOBAHMS. DKCIIEPUMEHTAIBHOE OIpe/IeICHHE
KOHCTAHT ypaBHeHUs GpuiibTpoBanus. Knaccugukanus u ycTpoiCTBO OCHOBHBIX THIIOB HEIIPEPHIBHO
Y TIEPUOINYECKH paboTaromuX GUIbTPOB M PHIBTPYIOMIKUX HEHTPHUPYT.

4. O06beM yueOHOH TUCIUTIINHBIL.

Bcero Cemecrp
Bun yue6Hoit paboTsl X > A 6 A
3E Kan | ap Kan | ap KaJl.
9. 9. q.

OO0m1ast TPyI0EMKOCTh JUCIUTUTMHBI 11 396 5 180 6 216
KonrakTtHasi padoTa — ayIUTOpHbIE 445 | 160 1,78 64 2,67 92
3aHATHS:

Jlexuuu 1,78 64 0,89 32 0,89 32
[TpakTrueckue 3ausaTus (113) 1,78 64 0,89 32 0,89 32
Jlabopartophsie pabotsl (JIP) 0,89 32 - - 0,89 32
CamocTosiTeJibHasi padoTa 4,55 164 2,22 80 2,33 84
CamocTosTenbHOE H3YYECHUE Pa3/IeioB 455 164 2.2 30 233 84
JHCITUTITIHEI
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Bujabl KOHTPOJIA:

JK3aMeH 2,0 72 1,0 36 1,0 36
KonTakTHast paboTta — mpOMEKyTOYHAs 0.8 0.01 0.4 0.01 0.4
arTecTanus 2,0
IToaroroBka K 3K3aMeHy. 71,2 0,99 35,6 0,99 35,6
Bua nTOroBoro KOHTpoJisi: IK3aMeH IK3aMeH
Bcero Cemectp
Bun yaeGHo# paboThI > 6
3E Actp. 3E AcTp. 3E Actp.
q, q, q,

OO1m1ast TPy1I0EMKOCTh AUCHUILIMHBI 11 297 5 135 6 162
KonTakTHas padoTa — ayAuTOpHbIE 4,45 120 1,78 48 2,67 7
3aHITHA:
Jlexmuu 1,78 48 0,89 24 0,89 24
ITpakTrueckue 3ausatus (113) 1,78 48 0,89 24 0,89 24
Jlabopartopusie pabotsi (JIP) 0,89 24 - - 0,89 24
CamocTosiTesibHas padoTa 4,55 123 2,22 60 2,33 63
CaMocCTOsITeNTbHOE N3YUYCHUE PA3/IeIOB 4,55 123 2.2 60 233 63
JIICLATLIMHEI
Buabl KoOHTpOJIsS:
JK3aMeH 2,0 54 1,0 27 1,0 27
KonTakTHast pabota — mpOMEKyTOUHAs 0.6 0.3 0.3
aTrTecTanus 2,0 1 1
[ToAroToBKa K SK3aMEHY. 53,4 26,7 26,7
Bujx HTOroBOro KOHTPOJIs: IK3aMeH IK3aMeH

AHHOTanus padoyell NpPorpaMMbl JUCIUTILTAHBI
«Oomas xumuyeckas rexnojorus» (b1.0.22)

1. Heab IMCUMIUIMHBI — TIOJyY€HHWE 3HAHWK OO0 OCHOBHBIX TPHUHIMIIAX OpTraHHU3aIluy,
CTPYKTYpe, (DYHKIMOHAJIBHOM COCTaBE€ M KOMIIOHEHTAaX XHMHUYECKOTO IPOM3BOJICTBA, METO/AX
omleHKH 3P GeKTUBHOCTU ero (YHKIMOHUPOBaHMs, aHanu3ze W cuHTese XTC, 00 sHepro- u
pecypcocbeperaronux, 0€30TX0IHBIX U MaJOOTXOJHBIX TEXHOJIOTHUAX Ha MpHUMepax COBPEMEHHBIX
XUMHYECKUX MTPOU3BOCTB.

2. B pe3yabTaTte H3y4yeHUsi JUCHUNINHBI 00yYAIOIIUICH T0JKEH:
Obnadams cneayOMUMA KOMIIETEHIIUSAMHA U UHIUKATOPAMH UX JTOCTHKCHUS:
OIIK-2: OIIK-2.4, OIIK-2.8, OIIK-2.13.

3uame:

— OCHOBHBIE TNPHUHLMIIBI OpPraHU3alUy XHMHUYECKOrO IIPOM3BOJACTBA, €r0 HEpapXU4YECKOM
CTPYKTYPBI;

— METO/IbI OLIEHKH (P PEKTUBHOCTH TIPOU3BOJICTBA;

- 061].[1/16 3aKOHOMCPHOCTU XUMUUYCCKUX ITPOILECCOB; OCHOBHBIC XUMHNUYCCKHEC IIPOU3BOJICTBA.

Ymeme:

— pacCUUTBIBATb OCHOBHBIC XapPAKTCPUCTUKHN XUMHUYCCKOI'O ITPOLECCA,
— BBI6I/IpaTB palluOHAJIBHYIO CXEMY MMPOU3BOACTBA 3a/IaHHOTO IIPOAYKTA,
— OHCHUBATb TCXHOJIOTUYCCKYIO 3(1)(1)€KTI/IBHOCTB IMpOU3BOJACTBA.
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Braoempo:
— MeToAaMHu aHanm3a 3(HEKTUBHOCTH PabOThl XUMUYECKHX IPOU3BOJICTB.

3. KpaTkoe conep:kanue TMCUUIIUHBI:

Paznen 1. BBenenue. Xummuueckoe nNpou3Bo/CTBO.

Xumuueckass TexHojorus kak Haykallonstue o xumudeckomipousBojcte. OOmue
byHKIMH  (MHOTO(YHKIIMOHATBHOCTh) XHMHUYECKOTO Tpou3BojsicTBa. OOImIas TeXHOJIOrHYecKas
CTPYKTypa XHMHYECKOTOo Npou3BoJcTBA. OCHOBHbBIE OIEpallUd B XMMHUYECKOM IPOU3BOJICTBE.
OCHOBHBIE TEXHOJIOTHYECKHE KOMIIOHEHThl. KadecTBeHHbIE M KOJMYECTBEHHBIE I10Ka3aTeIH
3¢ HEKTUBHOCTH XUMUYECKOTO Mpon3BoaAcTBa. Kiaccudukanus ceipbsi. BropudHoe chipbe (OTXO/BI
NPOU3BOJACTBA M OTXOABI MOTpeOsieHus). Boma Kak chippe W BCIIOMOTATEIbHBIA KOMIIOHEHT
XUMHUYECKOTO TPOU3BOJCTBA. [IpoMbllieHHass BOAOMOATrOoTOBKA. OpraHuszaius BOJ000OpOTa Ha
XUMHYECKOM TMPEANPUATHH. DHEProeMKOCTh XUMHUYECKOTO Mpou3BojAcTBAa. (OCHOBHBIE BH/JIbI
SHEPreTUYECKUX pecypcoB. llepBuuHbIe M BTOpUUYHBIE 3HEpreTHueckue pecypebl. Mepapxnueckas
opraHu3anys MpOLECCOB B XMMHUYECKOM MPOU3BOJACTBE. METON0I0rH4ECKUE OCHOBBI XUMHUYECKON
TEXHOJIOTUU KaK HAYKU: CUCTEMHBIA aHAJIN3 CIOKHBIX CXEM M B3aUMOJCHCTBUI UX JIIEMEHTOB.

Pazgen 2. XumMuueckoe mMpoU3BOACTBO: XUMHKO-TexHOJIoTu4eckas cucrema (XTC).

CrpykrypaXTC. CoctraB XTC: smeMeHThI, CBs3M, mnoiacuctembl. OneMeHThl XTC, ux
knaccudukanys. MHOroQyHKIIMOHATBHBIE SJE€MEHTHL. TexHomorudeckue cBsizu 37eMeHToB XTC
(moroku). Onucanne XTC. Onucarensubie U rpaduueckue Mojean X TC. CUCTEMHBIN MOAXO K X
BbIOOpY mpu cuHTe3e u aHanmmze XTC. CoiictBa XTC kak cuctemslllosBnenne B XTC HOBBIX
KaueCTBEHHBIXCBOMCTB, HE XapaKTEPHBIX ISl OTACIbHBIX 3JIEMEHTOB.

Pa3gen 3. Ananu3 u cunres XTC.

[Tonstne m 3amaun aHamm3aXTC. MarepuanpHblii M TEIJIOBOM OanmaHChl. MeTtoauka
COCTaBJICHUSI M pacuera MarepHalbHbIX U TeruloBbIX OanancoB XTC u ee moacuctem. banancossie
ypaBHEHUS B cxeMax ¢ perukioMm. @opmel npeacTaBienus 6anaHncoB (TaOIUIbI, JUarpaMMbl U JIp.).
Martepuasibhplii  6amaHCc JUIi MEXaHHYECKHX, MAacCOOOMEHHBIX M PEaKIMOHHBIX 3JIEMEHTOB U
nojcucteM. O6001IeHHBIE CTEXMOMETPUYECKUE COOTHOILIEHUS U X PA3HOBUIHOCTH JJIS TOACUCTEM.
DOHTaNBIUAHBINA, YHEPTeTUYEeCKHi (M0 TOJIHOW SHEpruM) U sKcepreTrueckuit O6amancsl u KITJI.
DKcepreTUIecKuii aHaIu3 Kak METO]T OLleHKH 3(()EKTUBHOCTH UCTIOIB30BAHUSI MIOTEHIIMANIA CHIPhS
sHepruu. TexHoskoHommueckuit ananu3z XTC. OmnpeneneHre OCHOBHBIX — IOKa3aTesel
s pextuBHOCTH XTC. YUyBCTBUTENBHOCTD K OTKJIOHEHUSIM YCJIIOBUHM SKCILTyaTallul U HAPYIICHUSIM
pexxuma, HaaexxHocTh X TC, 6e3onacHOCTh Mpou3BoAcTBa. [Ipo0ieMbl mycka U OCTAaHOBKH arperaTos.

[Monsitue n 3amaun cunTeza(noctpoeHus) X TC.OcHoBuble dTanbipazpaborku XTC. Poib
MaTeMaTUYeCKUX H IBPUCTHUECKHMX MeTon0B. OcHoBHbIe KoHIeniuu cuHTe3a XTC. Cunres
OIHOPOJHBIX  moacucteM. (OCHOBBI  IMOCTPOCHHS  ONTUMAJIBHOM  CTPYKTYpPBHl  IOJCHUCTEM
TEIUI00OMEHHUKOB, Pa3/IeJIeHHs CJI0XKHONU CMECH, PEaKTOPOB.

Pasnen 4. IlpomblinieHHbIe XUMHYECKHE IIPOU3BOACTBA.

[Toctpoenne XTC KOHKPETHBIXITPOU3BOJACTB W OpraHU3allvs MPOILECCOB B XMMHUYECKHX
peakTopax. [lepcrieKTUBHBIC HAMPaBJICHUS B CO3/IaHUU O€30TXOAHOTO MPOU3BOJICTRA.

4. O6BEM yueOHOM TUCITUTIITUHBI:

O0bemM AU CHUITHHBI
Bua yuyeOHoi# padoThl N Axan | Actp.
E
4. 4.
O06mas TPyA0eMKOCTb I CIIATIHHBI 5 180 135
KonrakTHas padoTa — ayAuTOpPHbIE 3aHATHS: 1,78 64 48
Jlexnuu 0,445 16 12
[TpakTrueckue 3ausatus (113) 0,445 16 12
JlabopartopHsie pabotsI (JIP) 0,89 32 24

133



CamocrosTenbHas padora 2,22 80 60

CaMOCTOSITENIbHOE N3YYEHHUE Pa3/IeloB JUCLIUIIIMHBL 2,22 80 60

Bujx kKoHTpOJIA:

JK3aMeH 1 36 27

KonrakTHas+ paboTa — mpoMeKyToYHasi aTTeCTAIHs 1 0,4 0,3

[ToaroToBKa K SK3aMEHY 35,6 26,7
Buja nTOroBoro KOHTpOJIst IK3aMeH

AHHoOTauus padoyeil MporpamMMbl TN CHUTLIMHBI
«Cucrembl ynpapjieHUs XMMHKO-TEXHOJIOTHYeCKMMHU NPOLecCaMu»
(1.0.23)

1. leab QTMCHUIUIMHBI — J1aTh 0a30BbIe 3HAHUS 1O TEOPUU CUCTEM YIPABJICHUS XHMHUKO-
texHonorndeckumu npoueccamu (CY XTII), npuButh HaBbIkKM 1 yMeHHs aHain3a cBoiicTB XTI, kak
00BEKTOB YNPABICHHUS U MPAKTHYECKOTO MPUMEHEHHUSI TEXHUYECKUX CPEJICTB YIPABICHHUS.

2. B pe3yJbTare n3y4eHUus1 AUCHUIIUHBI 00y4aI0 M ACH JOJIAKEH:

Obaaoams cnenyromUMUA KOMIETEHIUSIMU U HHIUKATOPaMH UX JOCTHUIKECHHUS:

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

3name:

— OCHOBHBIE TIOHSITHS TEOPUH YIIPABJICHUS;

— CTaTUYECKHE U AUHAMUYECKHE XapaKTePUCTUKU OOBEKTOB YIPABICHMUS;

— OCHOBHBIE BHJIBI CUCTEM aBTOMaTHUecKOro ynpasieHus (CAY) 1 3aKOHBI peryJIMpOBaHHUS;

— tunoBble CAY B XUMHUYECKOH POMBIIIJIEHHOCTH;

— METO/Ibl M CPEACTBA U3MEPEHUSI OCHOBHBIX TEXHOJIOTHYECKHUX MApaMETPOB;

— ycroitunBocTh CAY;

— OCHOBHbIE NOHATHUS 0 HesnuHeHHbIX CAY, peneiHbIX cucremax, JOrMYeCKUX aJrOpUTMax
YIpaBJICHUS, aJaITUBHBIX U ONTUMAJIbHBIX CUCTEMAX YIPABIICHUSI.

Ymempo:

— OIpeNeNATh OCHOBHBIE CTAaTHYECKHME M JIMHAMHYECKHE XapaKTePUCTUKU OOBEKTOB
YIIPABJICHMUS,

— BBIOMPATH PAIMOHATIBHYIO CUCTEMY PETyIUPOBAHUS TEXHOJIOTHUECKOTO MPOIIECcCa;

— OlleHMBaTh ycTonunBocTh CAY;

— BBIOMpATh KOHKPETHBIC TUTIBI MPUOOPOB it quarHoctuku X TTI.

Braoems:

— METOJIaMH TE€OPHHM ABTOMATHYECKOI'O PETYIMPOBAaHMSA, OPraHU3allMM M pacyéra CUCTEM
ONTUMAJIBHOTO YIIPABJIEHUS IPOLECCAMU XUMUYECKONW TEXHOJIOTUH.

3. Kpatkoe coaep:kaHue IMCUUILINHBI:

Pa3gen 1. OcHOBHBIE OHSITHS YIIPABJIEHUS XUMUKO-TEXHOJIOTHYEeCKUMU NMPOLecCaMu.

3HaueHHe aBTOMATHYECKOTO YIPABICHHS MJISI PA3BUTHS XUMHYECKOH MPOMBIIIICHHOCTH.
OCOOCHHOCTH YIPABJICHUS XUMHUECKAM TPEANPHUITHEM U XUMHUKO-TEXHOJIOTHYECKUM MPOIECCOM.
TeXHUKO-9KOHOMHYECKUH IPPEKT BHEAPEHHS aBTOMATH3UPOBAHHBIX CHCTEM yIpaBiieHus. Poib
CHUCTEM YNOpaBICHUs B OO0ECIEYeHHH O€30MacCHOCTH XHWMHUYECKOTO TPOU3BOJCTBA M OXPAaHBI
okpyxaromeil cpeapl. OCHOBHBIE TEpMUHBI U omnperneneHus. Vepapxus ynpasieHus. OCHOBHBIE
npuHLUIBl ynpasiaenus. Knaccuduxanus cuctem ynpasnenus OyHkinuonanbHas ctpykrypa CAY.
[Toxa3zaTenn KayecTBa yrnpaBJICHUS.
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Pa3nen 2. OcHOBBI TeOPUM ABTOMATHYECKOI'0 YIIPABJIEHMUS.

Marematuueckue moaenu CAY. Jlunamuueckue xapakrepuctuku CAY. Hcnons3oBanue
onepauuMoHHOro ucuucienus g aHanu3a CAY. TunoBble [uHaMuyeckue 3BeHbsl. BpeMeHHbIE U
YaCTOTHbIE XapaKTEPUCTUKU. DKBUBAJICHTHbIE IPe0Opa30oBaHUs CTPYKTYPHBIX CXEM. Y CTOWYMBOCTH
muHeHbIX CAY ¢ oOpatHoii cBsi3bt0. Knaccudukanus u OCHOBHBIE CBOMCTBa OOBEKTOB yIIPABJICHUSI.
MeToapl omnpenesieHus CBOMCTB OOBEKTOB yrpaBiieHHs. OCHOBHBIE 3aKOHBI PETYJIUPOBAHUS.
Perynsitopsl Ha OCHOBE HMCKYCCTBEHHBIX HEHPOHHBIX cereill. L{uppoBbie m pobOacTHBIE CUCTEMBI
ynpasieHus. BeiOop 3akoHa peryirpoBaHUs U ONpPEEIEHUE ONTUMANIbHBIX ITapaMeTpOB HACTPONKHU
MIPOMBIIIEHHBIX PETYISTOPOB.

Pasznen 3. U3mMepeHne TeXHOJOTHYeCKHX MAapaMeTPOB XHMHKO-TEXHOJOTHYECKOro
npouecca.

locynmapcTBeHHasi cucTeMa TNPOMBIIUICHHBIX NPUOOPOB M CPEICTB aBTOMAaTH3aIUU.
OCHOBHBIE TEPMHUHBI U ONPEEICHUS METPOJIOTUH. MeTo bl n3Mepenuid. CpencTBa U3MEepUTEIbHOM
TEXHUKH, WX CTaTUYEeCKHEe W JWHamMuueckue cBoicTBa. [lorpemHoctn m3mepenuit. CrocoOb
nepenaun wH(popManuu Ha pacctosHue. OpraHuzamust JUCTaHIUMOHHOM auarHoctuku XTIL
N3mepeHne OCHOBHBIX TEXHOJOTMYECKHUX IapaMEeTpoOB: MJaBJICHHs, TEMIIEpaTyphl, pacxona H
KOJIMYECTBA, YPOBHS KHUAKOCTH M CBHIMYYHUX MaTEpPHUalOB, COCTaBa U (DU3HKO-XMMHYECKUX CBOWCTB
BEILECTB.

Pa3znen 4. OCHOBBI POEKTHPOBAHUSA ABTOMATHYECKHMX CHCTEM YINPaBJEHHUS XHMHKO-
TEXHOJIOTHYeCKHMMHU MPOoLeCcCaMu.

Oco6ennoctu ynpasnenus XTII. PerynmupoBaHne 0CHOBHBIX TEXHOJIOTHUECKHUX MTAPaMETPOB:
pacxojna, naBieHus, Temmeparypsl, ypoBHs, pH. Texumueckue cpenctBa CAY. OcHOBHbIE
PA3HOBHUHOCTH YIIPABJISAIOIUX YCTPOWCTB. THIIBI, XapaKTEPUCTUKH MU PACUYET HMCIOJHUTEIBHBIX
MEXaHU3MOB U PEryjIupyromux oprasoB. OdopmiieHHe NMPOEKTHOTO 33JaHUs HAa aBTOMAaTH3aAIUIO
TEXHOJIOTMYECKOTro Iporecca. BeiOop Touek mM3MepeHus, KOHTPOJIs, YHPaBIsEMbIX MapaMeTpoB U
yOpaBIsoMMX Bo3aedcTBUM. CTaHAApTHI M yCIOBHBIE 0003HAYEHUS JJISI TEXHOJOTHMUECKUX CXEM.
OcnoBubie cBenenuss 00 ACY TII B xumumyeckod npombinuieHHocTH. [lpumeper ACY TII B
XUMHMYECKOM MpOMBbIIIIeHHOCTH. OCHOBHBIE BBIBOABI 1O Kypcy. COBpeMEHHbIE TEHICHIMH B
pazButuu CY XTII.

4. O0béM yueOHON TUCIUTUINHBL:

O0bemM AUCHUITHHBI
Bua yueoHoii padotbi Axan. | Acip.
3E
4. 4.

O01asi TPy10eMKOCTh JUCIMIIAHbBI 5 180 135
KonrakTHas padoTa — ayiuTOpPHbIE 3aHATHUS: 1,78 64 48
Jlexnun 0,9 32 24
[Tpaktuueckue 3anatus (113) 0,44 16 12
Jla6opaTopusie pabotsi (JIP) 0,44 16 12
CamocrosiTesqibHas paboTa 3,26 116 87
KoHrakTHast camocrosiTenbHas pabora 396 115,6 86,7
CamocTosTeNnbHOE U3YUeHUE Pa3/Ie0B JUCIUTLIINHBI ’ 0,4 0,3
Byt MTOroBOro KOHTpOJIst 3auer ¢ oneHKOI
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AHHOTanus padoyeil NpPorpaMMbl JUCHUTILTAHBI
«Xumuyeckue npoueccobl u peakropsd» (51.0.24)

1. Heab AMCHMIJIMHBI — MOJy4YeHUE O0YYaIOMIMMHUCS 3HAHUKA 00 OCHOBHBIX PEAKIIMOHHBIX
MpoIeccax M peakTopax XHUMHYCCKOW M HEe(PTEXMMHYECKOW TEXHOJOTHH, B YaCTHOCTH: TCOPHH
MpoIecca B PEAKIMOHHOM ammapare XHUMHUYECKOTO TMPOW3BOJCTBA — XUMHUYECKOM pPEaKTOpeE,
METOJIOJIOTUU WCCIICIOBAHUS B3aMMOACHCTBUS MPOIIECCOB XUMHYECKUX TPEBPALICHUA W SIBICHUN
MepeHoca Ha BCEX MAcIITaOHBIX YPOBHSX (OT MOJIEKYJISPHOTO IO MaclTada peakiMOHHOTO y3I1a),
METOJIMKE BBIOOpA peaKkTopa U pacuera Impoiecca B HeM.

2. B pe3yJibTate n3y4eHusl TUCHUNIUHBI 00yYAIOMMACS T0JI/KEH:

Obnadams cneAyOMUMA KOMIIETEHIIUSAMHA U UHIUKATOPAMH UX JTOCTHKCHUS:

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

3uame:

— OCHOBBI TCOPUH XUMHUYCCKHX MTPOIIECCOB U PEaKTOPOB;

— METOJIOJIOTHIO HCCJICIOBAaHUS B3aWMOJCHCTBUS XHMHUYCSCKHUX TPEBpANICHUN W SBICHUIN
MepPeHoca Ha BCEX MACIITAOHBIX YPOBHSIX;

— METOAMKY BBIOOpaA peaKkTopa U pacuéra mpolecca B HeM;

— OCHOBHBIE PEAKITMOHHBIC TIPOIIECCHI H PEAKTOPHI XUMHUYECKOM TEXHOJIOTHH.

Ymemn:

— TIPOM3BECTH BHIOOP THIIA PEAKTOPa;

— IIPOBECTH pacyeT TEXHOJOTHYCCKUX MapaMeTPOB JIJIS 3aJJaHHOTO TPOIIecca;

— OTIPEJICNIUTD MapaMeTPbl HAMTYUIIeH OpraHU3aIMH MPOIIEcCa B XUMUYECKOM PeaKkTope.

Bnaoemey:

— METOJIaMHU pacuéTa U aHaJIM3a MPOIECCOB B XUMHUYECKHUX PEaKTOpax;

— METOJIaMHU OTIpeIeTICHUS TEXHOJIOTHUECKUX MTOKa3aTeleH;

— METOJIaMU BBIOOpa XUMHUYECKHUX PEAKTOPOB.

3. KpaTkoe conep:kanue TUCUUTIUHBI:

Pa3znen 1. BBenenne B MaTeMaTnyeckoe MoOAeIMPOBaHHE XHMHUYECKHX MPOLECCOB U
PeaKkTopoB

[IpencraBienue o xumMuyeckoM peaktope. O0630p KOHCTPYKIMHA U CTPYKTYPHBIX 3JIEMEHTOB
XUMHYECKUX peakTopoB. CTPyKTypa MPOIECCOB B XUMHUYECKOM peakTope. MojaenupoBaHHE, Kak
Hay4YHBIA METOJ UCCIIeJIOBAHUS IpolieccoB. CxeMa MaTeMaTHUeCKOTr0 MOACIUPOBAHUS XUMUUECKOTO
peakTopa. Mepapxudeckas CTpyKTypa IPOLECCOB B XUMUYECKOM PEAKTOPE U UepapXudecKasi CHCTeMa
MoJieseil. DU3NKO-XUMHUYECKUE 3aKOHOMEPHOCTH XMMHUYECKHUX MTPEBPAIIEHUN — CTEXUOMETPUUYECKHE,
TePMOAMHAMUYECKUE, KUHeTHYeckue. [loka3aTenn XUMHUYECKOTO TMPEBpAIICHUsT — CTENeHb
MPEBpAIICHHUsI, BBIXOJ MPOJYKTa, UHTETrpalbHas U AudQepeHnanibHas CeeKTUBHOCTH, CKOPOCTH
peakiuu u npespaiieHus peareHToB. [1yTu nossieHus 3 PeKTUBHOCTH XUMUUECKUX MTPEeBpaILleHUN
Ha OCHOBE 3HAHUA UX (PU3UKO-XMMHUYECKUX CBOMCTB.

Pazgen 2. Xumnuyecknii npomecc

Onpenenenne XuMHu4Yeckoro mporecca. Krnaccudukamus XUMHUYECKHX IPOLECCOB TI0
pa3aMuyHBIM IpU3HAKaM. BiusHME XUMHUYECKHUX NMPU3HAKOB M YCIOBUHN NMPOTEKAHUS T'OMOTE€HHOI'O
npoiiecca Ha ero nmokasarenu. CrocoObl mHTeHCHPUKauu. [ToHSITHE ONTHMAaIbHBIX TEMIEPATYD.
OnTuMasnbHble TEMIEPaTyphl sl 0OpaTUMBIX U HEOOPATUMBIX 9K30- M SHIOTEPMHUUECKUX IPOIIECCOB.

CTpyKkTypa TE€TEpOT€HHOI0 TMpoIlecca M €ero cocraBisronme (craguu). Habmomaemas
CKOpPOCTh XUMHUECKOTO TpeBpaiieHust. O6macTu (peKUMBbI) POTEKAHUS TpoIiecca, TMMUTUPYIOIIast
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cramusi. ['eTeporeHHBId XUMHYECKHU mporecc '"ra3(skuakocts)—TBeproe”. OOocHOBaHUE,
MOCTPOCHUE M aHAJIM3 MATeMAaTHUYECKOW MOJENHW Ui peakiuid ropeHus (Mojaensb "CKUMAroIascs
cdepa") u TomoXMMUIECKo (Mozesb "¢ HeB3auMoieHCcTBYOIUM sigpoM'). HabGmrogaemas ckopocTh
MIPEBPAIICHUs, BPEMS ITPEBPAIICHUS ¥ TyTH MHTCHCU(DUKAIINH JIJIs1 PAa3IMYHBIX 001acTel MpOTeKaHus
mpoiiecca. ['eTeporeHHbId XUMHUYECKUH mporece '"ra3z(KMIKOCTh)—KuaAKocTh"'. OOoCHOBaHUE,
MOCTPOEHHUE U aHAIN3 MaTeMaTtnieckor mozaenu. Habmromaemast CKOpoCTh MpeBpalieHus U 001acTu
npoTtekanus npouecca. [lyTy nHTeHCUPUKAIMY [T Pa3InYHbIX PEKUMOB MPOIIecca.

I'ereporennblii KaTanu3 Ha TBepAOM Kartaim3atope. OOOCHOBaHHE, IMOCTPOCHUE W AHAIIN3
MaTeMaTHYECKOW MOJETM Ha KAaTaJIUTUYECKOW MOBEPXHOCTH M B IMOPHCTOM 3E€pHE KaTalau3aTopa.
Habmomaemast CkopocTh IpeBpaiieHus u 00JacTu npoTekanus mnpoiecca. CTeneHb UCIOIb30BaHUS
BHYTpEHHEH mMoOBepXxHOCTU. IlyTM WHTEHCUPUKAIMU KATAIMTHYECKUX NpPOIEecCOB. BrmsHue
TEIUIONEPEHOCa HA TETEPOTCHHBINA U TeTEPOTr€HHO-KATaTUTUIECKHUI TMPOLIECCHI.

Pa3nen 3. Xumuvecknii peakrop

Knaccudukanus mnporeccoB B peaktopax. OO0OCHOBaHHE W MOCTPOCHHE MaTEMaTHYECKUX
MOJENH Tpolecca B peakropax pasinumyHoro Tuma. Cucremarmzanus W KiIacCUpUKALUS
MaTeMaTUYEeCKUX ONMCAHUN NPOIECCOB B PEAKTOpax. BiMsHue CTPyKTypbl MOTOKa (MaeanbHOE
CMEIICHHE U BBITECHEHHUE), CTAIIMOHAPHOCTH PEKUMa (MPOTOYHBIA M MEPUOINYESCKUI), TapaMETPOB
U YCIIOBUHM INpOTEKaHUs Ipoliecca (TemrepaTypa, KOHIEHTpalus, JaBjIeHHe, 00beM peaKIIMOHHON
30HBI, BpeMs), BUJIa XUMUYECKOW peakuuu (IpocTas U CilIoXKHas, oOpaTumasi U HeoOpaTumasi) U ee
napaMeTpoB Ha npoQuIM KOHLEHTpAUMH M TOKa3aTeld Ipoliecca B peakTope (CTeneHb
MIPEBpAIEHHUs, BBIXO/ MPOJIyKTa, CEJIEKTUBHOCTH Iporecca. OCHOBBI pacueTra Ipolecca B peakTope.
CpaBHenne d()(PEeKTUBHOCTH pabOThl PEAKTOPOB, OIMUCHIBAEMBIX PA3TUYHBIMU MOJCISIMH  —
UJCAJTBHOTO CMEIIEeHUs U BhITecHeHHsI. OpraHu3aius TeIIOBBIX IIOTOKOB U PEKUMOB B XUMHUYECKHUX
peakTopax. Pacnpenenenue temnepaTypbl U KOHLIEHTpALUUN (CTENEHH MPEBPALECHHs) B PEAKTOPE B
peXUMax HJEaNbHOrO CMEIIEHUS M paclipe/ielieHus, ainadaTuyeckoM U ¢ TermooomMeHoM. CBs3b
TeMnepaTrypbl M CTENEHH IMpeBpalleHus B ajnuabaruyeckoM mnporecce. CormocTaBiieHUue ¢
HU30TEPMUYECKHM PEXUMOM. UHCIIO U YCTOHYMBOCTH CTAIIMOHAPHBIX PEKUMOB B aauabaTHUYECKOM
peaxkTope UealbHOTO CMEUIEHHUS U aBTOTEPMUYECKOM PEAKTOPE UJCAIbHOTO BHITECHEHUS

Pa3nen 4. [IpomblinieHHbIe XUMHYECKHE PEAKTOPbI

KOHCTpYKIIMM TPOMBIIUICEHHBIX PEAKTOPOB JIJISi TMPOBEJCHHS TMPOIECCOB T'OMOTEHHBIX,
TeTePOreHHBIX M KaTAIUTUYECKUX — BHIOOp THIIA pPEaKTOpa, OCOOCHHOCTH KOHCTPYKTHBHBIE WU

pexuMa.
4. O0bEM yueOHOM QTUCHHUILJIMHBI:
O0beM IMCOUILTHHBI
Buj yueOHoii padoThbl Axan. | Acip.
3E
q, q,
O0masi TPy10eMKOCTb M CHUILIUHBI 3 108 81
KontakTHas padoTa — ayAuTOpPHbIE 3aHATHS: 1,33 48 36
Jlexiun 0,89 32 24
[TpakTrueckue 3ausatus (113) 0,44 16 12
CamocrosiTesqibHas paboTa 1,67 60 45
KoHnrakTHast camocrosiTenbHas pabora 0,4 0,3
1,67
CaMOCTOSITEIbHOE U3YUYEHHE PA3]I€TI0B IUCHUIIIINHBI 59,6 447
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AHHOTanus padoyeil NpPorpaMMbl JUCHUTILTAHBI
«MojaeapoBaHue XMMHKO-TEXHOJOTHYECKHUX MPOLECCOB)
(b1.0.25)

1 I.[e.m; AUCHHUIIINHBI — HpI/IO6p€T€HI/I€ 0a30BBLIX 3HAHUH 1O OCHOBHEIM pa3aciiaM Kypca, a
TaKKe YMGHI/II‘/‘I U TIPAKTUYCCKUX HABBIKOB B obnactu MOACIIUPOBAHUA XUMHUKO-TCXHOJIOTHYCCKUX
mpouecCcoB, UCHOJIb3YEMbIX ITPHU PCHICHUN HAYIHBIX U IIPAKTUYICCKUX 3a/lay.

2. B pe3yabTaTe U3y4yeHus JUCHUNIUHBI 00yYAIOIUIICH TOJIKEeH:
Obaaoamsb cnenyomMA KOMIETSHIUSIMI ¥ UHIUKATOPAMH UX JTOCTUIKCHUS:
OIIK-2.2; OIIK-2.3; OIIK-2.8; OIIK-2.11; OIIK-2.16

Buame:

- METOABl  TMOCTPOCHUS  OMIHUPUYECKHX  (CTATUCTUYCCKUX) U (PU3MKO-XMMHYCCKHX
(TeopeTHUeCKHX ) MOJIeNICH XMMHUKO-TEXHOJOTHISCKUX TPOIECCOB;

- MeToAbl HJCHTU(UKAIMHM MATEMAaTHYCCKUX OIMCAHMH TEXHOJIOTHYCCKHUX ITPOIIECCOB Ha
OCHOBE JKCIICPUMEHTAIbHBIX JaHHBIX;

- METOJbl ONTUMH3AINN XUMHUKO-TEXHOJIOTHISCKUX TPOIECCOB C MPUMEHECHUEM dIMITUPHUCCKHUX
W/ GU3HKO-XUMHUYCCKUX MOJICIICH;

Ymems:

- TIPUMEHSTh W3BECTHBIE METOJIbl BBIYMCIUTEIBHOW MaTeMaTUKA W MaTeMaTHYeCKOM
CTAaTUCTHKHU I pEIICHUS KOHKPETHBIX 3aJad pacuera, MOJCIUPOBAHUA, UIACHTU(PUKAINHA U
ONTUMM3AIUU TIPH HUCCIICIOBAHUHU, TPOEKTUPOBAHWU W YIPABJICHUU TMPOIECCAMH XHMHUYECKOU
TEXHOJIOTUH

- HWCIOJIb30BaTh B CBOEH MPAKTHYECKON JACSITEIILHOCTH JIJIS IOCTHXKCHHSI STUX 11eJIeH N3BECTHBIE
MaKeThl MPUKIIAIHBIX TPOTPAMM.

Braoems:

- METOJaMH MAaTE€MaTUYeCKOW CTaTHUCTHKU JJisi OO0pabOTKM pe3yslbTaTOB aKTUBHBIX H
MAaCCUBHBIX SKCTIEPUMEHTOB

- METOJaMH BBIUMCIUTEIILHON MaTeMaTHUKH JJIsi pa3paOdO0TKH M peau3alii Ha KOMIIBIOTEpax
QITOPUTMOB  MOJICTUPOBAHUS, HWIACHTU(PUKAIMK ¥ ONTUMH3AIUU  XUMHUKO-TEXHOJIOTHYECKIX
MPOIIECCOB;

3. KpaTkoe copep:kanne JUCHUILIMHBI

Tema 1. OCHOBHbIC IOHATHS.

OCHOBHbIE NPHUHIMIIBI  KOMIIBIOTEPHOIO  MOJIEIMPOBAHUSA ~ XUMHMKO-TEXHOJIOTHYECKHX
nporieccoB (XTII). Maremarnueckre SMIUPHUECKHE W MaTeMaTHuecKhe (HU3UKO-XUMHYECKHE
MOJEIM W  KOMIIBIOTEpPHOE  MOJelupoBaHue. JleTepMHUHHMpPOBAHHBIE U BEPOSTHOCTHBIE
MaTemaTtudeckue mojenu. [IpuMeHeHne MeTo[0J0rMM CHUCTEMHOIO aHajiu3a JJIs peleHHs 3anad
MojienupoBaHus. [I[puMeHeHre NpUHINIA «YEPHOTO ALIUKAY P MaTeMaTHYECKOM MOJIETMPOBAHUH.
ABTOMATHU3MPOBAHHbIE CUCTEMbl MpUKIaAHON uH(popMaTuku. HMepapxuueckas CTpyKTypa
XUMHYECKUX MPOU3BOJICTB U UX MaTeMaTH4YeCKUX Mojeseil. [[pumeHeHnne KOMIbIOTEPHBIX MOJenei
XUMHYECKUX MPOLECCOB ISl aHAIN3a, ONTUMH3AIMN U CUHTE3a XUMHUKO-TEXHOJIOTMYECKUX CHUCTEM.
OCHOBHBIE TPUEMBl MATEMaTHYECKOI'O MOJEIUPOBAHUS: SMIUPUUYECKUH, CTPYKTYpHbIH ((PU3MKO-
XUMUYECKUN) 1 KOMOMHUPOBaHHBIN (TeopeTudeckuii). [locTpoeHne cTaTH4eCKUX U JUHAMUYECKUX
Mozenei. Pemenue npsmpix 3amad. [IpoekTHBIN W MOBEPOYHBIN (OIIEHOYHBIN) pacueT MPOIECCOB.
Pemenne oOpatHbIX 3amau. [lapameTrpudeckas M CTPYKTYpHas HICHTH(QHUKAIMS MATEeMaTHYECKHX
Mojzienell. YCTaHOBJICHHE aJCKBATHOCTH MaTeMaTH4ecKux wmojeneid. Crpareruss mnpoBeaeHUs
pacUeTHBIX UCCIIEIOBAHUA U KOMITBIOTEPHOTO MOJICTUPOBAHUS PEATbHBIX TPOIIECCOB.

Pasnea 1. [locTpoenne sMnupuveckux Moaesieil XMMHUKO-TEXHOJIOTH4eCKHUX MPo1eccoB.
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Tema 1.1. PopMyJMpOBKAa 33aJa4YM _ANNPOKCHMAIMHU _JAHHBIX JUISI ONUCAHMS
IKCIEPUMEHTAJIbHBIX 3ABMCHUMOCTEH M MOJYYEeHUsI IMIIUPUYECKUX MoJleJiell mpoueccoB. Bubl
KpuTepueB annpokcumanuu. Kpurepuil meTona HauMMeHbIIMX — KBajapaToB. PemenHue 3amaum
alpoOKCHUMalWy s  HEJNMHEMHOM M JIMHEMHOM IO TMapaMeTpaMm Mogeneil. Marpuynas
(GbopMyITUpPOBKA 337aYdl ANNPOKCUMAIMHA. AHAIMTUYCCKUH M AITOPUTMHUYECKUN TMOAXOIBI IS
peuieHusl 3aJadyd annpoOKCHUMAlMHM JUIsl JIMHEWHBIX W JIMHEAPU30BAHHBIX MOJENEH METOJI0OM
HaMMEHBIIUX KBaJPATOB.

Tema 1.2. HopMaJibHbI#i 3aK0H pacnpeieeHUs Ui BEKTOPHBIX CYYAiHbIX BeJUYHUHBI
U _ompe/esieHHe MX YHMCJIOBbIX XapaKTepPUCTHK. MareMaTuyecKkoe OXUIAHUE U JUCIEpPCUs I
BEKTOPHBIX CIy4ailHbIX BETUYHUH. JluCTIepCHOHHBIN U KOppensiiiuoHHbIN ananu3. [louaTus qucnepcun
BOCIIPOM3BOJMMOCTM M aJEKBaTHOCTH, a TaKXe - OCTAaTO4YHOM aucnepcuu. OmnpenencHue
BBIOOPOUHBIX KOA((OUIIMEHTOB KOPPENSAIMU M KOd(PPUIMEeHTa MHOKECTBEHHON KOPPEIISIIIH.
CraTHcTUYECKUI TIOJXO0/ K OIpeIeIeHUI0 OIMOOK U MOTPENUIHOCTEN B AKCIIEPUMEHTAIBHBIX TOUKaX
HU3MEPEHUH.

Tema 1.3. PerpecCHOHHBINH M KOPPEJSIMOHHBIA AHAJIU3 JAJIS OCTPOEHUS SMIIMPHYECKHX
MojieJieil Ha OCHOBE IAHHbIX MACCHBHOI0 YKcnepuMeHTa. [ToHsTHs G yHKIIMM OTKIIMKA U (PaKTOPOB.
OCHOBHBIE JIOMYIIEHUSI PETPECCHOHHOTO W KOPPETSAIMOHHOTO aHanu3a. Kpurepuu NpoBEepKU
OJTHOPOJHOCTU aAucrepcuid. Bwibop Buma ypaBHEHUH perpeccud, a TakKe OIpesesieHne
KO3 (PHUIIMEHTOB perpeccuy U X 3HAUMMOCTH ¢ UCTIoNib30BaHueM kputepus CteionenTa. [Ipomexypa
WCKITIOUCHUS  HE3HAUYMMBIX  Ko3(pduimeHToB  perpeccun.  OmnpepeneHue  aJeKBaTHOCTH
PErpPEeCCHOHHBIX MOJIEIIEH ¢ TTIOMOIIIBIO KpuTepusi Duriepa.

Tema 1.4. OCHOBHBIE 0JIOKE€HUSI TEOPHH ILIAHUPOBAHMS YKcnepuMeHTOB (I): moJIHbII
dakTopublii 3kcnepuMedT (IIPJ) M 00padoTka ero pe3yiabTaroB. OnTUMalibHbIE CBOMICTBA
MaTpPHIIbI TUTAHUPOBAHUS U CBOMCTBO OPTOrOHAIBHOCTH. Omipeienienne KodPpPUImeHToB Moaenei, ux
3HAYMMOCTH U TIPOBEPKa aICKBATHOCTH YpaBHEHHS perpeccuu. CBOMCTBO pOTaTaOEIbHOCTH MTOJTHOTO
(haKTOpHOTO SKCIIEPUMEHTA.

Tema 1.5. OcHoOBHbIE 10JI0KEHUS _TeOpHM _IJaHMpoBaHus JKkcnepuMenToB (II):
OPTOrOHAJBHBLIN _NEHTPAJbHBLIN _KoMNO3HIMOHHBIN _ miaaH _ (OLIKII) »KkcnepuMeHTOB M
00padoTKa _ero pe3yabTaroB. OOecrneueHWe OPTOTOHATBHOCTH MATPHIBI IJIAHUPOBAHUS H
OTIpeJICIICHUE BEJIMUMHBI 3Be3HOTO Tuieya. OnpeneneHue KodhGHUIIMECHTOB MOJICIH, MX 3HAYMMOCTH
M OLEHKAa aJeKBaTHOCTUM ypaBHEHUs perpeccuu. PacueTHoe BBIYMCIEHHWE KOOPAMHAT TOYKH
ontumMyma (IKCTpeMyMma).

Tema 1.6. OnTHMH3AIUA IKCIEPUMEHTAJIBHBIX HCCIET0BAHNN C MPUMEHEHHEM MeToaa
Bbokca-Bujbcona. OCHOBHBIC TOAXOAbI K ONTUMHU3AIMUU JKCICPUMEHTATBHBIX HUCCIEIOBAHUMN.
OKCHEePUMEHTATbHO-CTAaTUCTUYECKUI MeTo . CTpaTerust ABMKEHHS K ONITUMYMY TeJIeBOM (YHKIIUU
(pyHKIIMKM ~ OTKIIMKA) TPAJUEHTHBIM METOAOM. KpuTepuu ITOCTHKEHHS «IOYTH CTaIllMOHAPHOM
001acTH» U METO/Ibl YTOUHEHUS TTOJI0KESHUS ONTUMAJIBHON TOYKH B (PAaKTOPHOM IPOCTPAHCTBE.

Pasnen 2. [locTtpoenue GU3NKO-XUMHYECKHMX XUMHKO-TEXHOJOTMYECKHUX MPOLECCOB.

Tema 2.1 DJranbl _MaTeMaTH4ecKOro MojaeJupoBaHusi. DopMyaupoBKa THUIIOTE3,
MOCTPOCHUE MAaTEMaTHYECKOTO OIMHCaHUs, pa3paboTKa MOJESIUPYIOLIETO aIrOpUTMa, MpPOBEpKa
aJCKBAaTHOCTH MOJICIM W HWIACHTU(PUKANMSI WX IapaMeTpoB, pacUYCTHBIC HCCIICIOBAHUS
(BBIYMCIIUTEIIBHBIN KCIICPUMEHT).

Tema 2.2 CocTaBiieHHE CHCTEM VPABHEHHH MATEMATHYECKOI0 ONMMCAHUS NMPOLECCOB U
pa3paboTka (BbIOOP) AJrOpuTMOB HX pemieHHs. bio4yHbIA NPUHIUI TOCTPOSHUS] CTPYKTYPHBIX
MareMaTudeckux Mozenend. OO0o00IeHHoe omucaHue IBMKEHUS TOTOKOB (a3 B ammaparax c
MOMOIIBIO THAPOJNHAMHYECKHX MOJIENEH, YUYUTHIBAIOUIMX COCPEAOTOUYECHHBIE U PACIPEACIICHHbIE
HMCTOYHUKH BEIIECTBA M SHEPTrUM (TEIUIOThI). JIOKaIbHbIC MHTCHCHBHOCTH MCTOYHHUKOB BEIICCTBA H
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TEIUIOTHl B MOTOKAX, COOTBETCTBYIOIINE PA3JIMYHBIM (DU3HKO-XUMHYECKUX TporieccaM. OCHOBHBIE
TUTIBl YPABHEHUN MAaTEMaTHUECKOTO OMHUCAHUS XUMHKO-TEXHOJIOTHUYECKIX MPOIECCOB — KOHEUHBIE,
0OBIKHOBEHHBIC () depeHnanbabie u AudQepeHnanbpHbie ypaBHEHUS B YACTHBIX TPOU3BOIHBIX.

Tema 2.3 MaTemaTH4yeckoe MO/1eTHPOBAHNE CTAIIMOHAPHBIX U THHAMUYECKHX PEKUMOB
TWIPaBJIMYECKHX  TNPOLECCOB B TPYOONPOBOAHBIX  CHCTeMAaX,  IJI00ajbHble H
AeKOMIIO3MIIMOHHBbIE MeTO/bl pPellleHUsl CHCTeM HeJHHeHHbIX YPaBHEHWil, a Takike sIBHble U
HesIBHbIe METO/Abl YMCIEHHOI0 pelleHUsl CHCTeM OObIKHOBeHHbIX IH(depeHunaJIbHbIX
ypaBHeHuil. CocTaBjeHUE YpaBHEHUH MaTeMaTU4YeCcKoro omnucanusi mnpouecca. lloctpoenue
MHGOPMAIIMOHHBIX MAaTPHUIl MaTEMAaTUYECKUX MOJIeNIel Il BBIOOpa OOIIero ajaroputMa pereHus —
MOJIEIMPYIOIEro anroputMa. Peanusaiysi anropuTMoB pELICHHMsS] HETMHEMHBIX U OOBIKHOBEHHBIX
muddepeHmanbHbIX ypaBHeHn. Onrcanue crannoHapHbix pexumoB XTI ¢ npumeHeHneM cuctem
JMHEWHBIX U HeJTMHEWHBIX ypaBHEHU. MTepalimoHHbIe alrOpuT™BbI pemieHus. [[pumenenne MeTo10B
npocTeix utepanuii U Herorona-Padcona mns momydenuss pemenus. [IpoGnema cxomumoctu
nporecca pemeHus. JeKoMIo3uIOHHbINH METO/] PEIICHHUs CIOKHBIX CUCTEM KOHEUHBIX YPABHEHUH.
[Toctpoenune nHbpOpMaMOHHON MAaTPUIIB! sl BBIOOpA ONTUMAIBHOTO aJrOpUTMa PELeHUs 3aJauH.
[Tonsitue xectkocTu cucteM nudQepeHnnanbHbIX ypaBHEHUH M KPUTEPUM >KECTKOCTU. SIBHBIE
(ObICTpBIE) M HESIBHBIE (MEAJIEHHBIE) METO I perieHus. MeTo el mepBoro (MeToa Jisepa), BTOporo
( MomudunUpoBaHHBIE METOBI Ditiepa) u yerBepToro mopsiaka ( meron Pynre-Kyrra). Ornenka
TOYHOCTH METOJIOB — OMMUOOK ycedeHus. llepexomnpie OmMMOKM U OMMOKH OKPYTJICHUS MPHU
YUCJICHHOM MHTETpupoBannu qud depenimanbHbix ypaBHeHUH. CriocoObl 00ecTieueHrs CX0IMMOCTH
pemieHust 3amadd. [lpuMeHeHuMe HESABHBIX METOJOB ISl PELICHHS JKECTKUX  CHCTEM
muddepeHmanbHbIX ypaBHeHUH. OrpeseneHus Iara HHTETPUPOBaHUS UTEPALUMOHHBIM METOJIOM.
MertonoB Kpanka-Hukonscona (MeToa Tpanemuii).

Tema 2.4 Maremaruuyeckoe MoJeJHPOBAHHE CTAIMOHAPHBIX pPeKHMOB HPOIECCOB
Teljionepeayd B IJIACTMHYATBIX ¥ 3MeEeBHKOBBIX TelIOOOMeHHHMKaX. Marematuueckoe
OTMCaHUE MPOIECCOB C MPUMEHEHHEM MOJIeNel HIealbHOTO CMEIICHUsT M BbITeCHEeHUs. Bbibop u
rpadpuyeckoe TMpeACTaBiICHUE aNropuTtMoB peiieHus. IlpuMeHeHue CTaHIApPTHBIX METO/IOB
BBIUMCIIMTEIBHON MaTeMaTUKHU JJIsl PELICHUs 3a/1a4.

Tema 2.5 MaremaTnuyeckoe MojelMpPOBAHWE CTANMOHAPHBIX PEKMMOB _ IIPOLIECCOB
Tenjionepeayy B NPSIMOTOYHBIX M NPOTHBOTOYHBIX TPYOUATHIX TeNJI000MEHHHKOB, pelieHne
3agaun__Komwm u__KpaeBoii _32/1auyd__IpY__MHTEIPHPOBAHUM _ CHCTEM  00BIKHOBEHHBIX
auddepeHHAIbHBIX YpaBHeHHiIl. MaTeMaTuyeckoe OMHMCaHWE MPOIECCOB C MPUMEHEHHUEM
MoJieNiel ueanbHOTro BhITecHeHUs. Pemenue 3amaum Komm m kpaeBoit 3amauum. [IpencraBnenue
QITOPUTMOB  BBIYMCICHUMM B  BHJAE MH(DOPMALMOHHOM MAaTpUIl CHCTEMbl  ypaBHEHHI
MaTeMaTUYeCKOTO OMUCaHusi W OJIOK-cxeM pacueTroB. Maremarudeckoe omnmcanne XTII c
MPUMEHEHUEM CHUCTEM OOBIKHOBEHHBIX au(depeHInalbHbIX ypaBHeHUH. OnucaHne OOBEKTOB C
pacnpeieIeHHBIMU B IIPOCTPAaHCTBE NapaMeTrpaMu. @opMyIMpoOBKa HAYaJIbHBIX U KPAeBbIX YCIOBUN
3a7a4 peuieHus. YucieHHbId anroput™ 1-ro mnopsiaka ans pemieHus: 3anadun Komu. Meton
«TIPUCTPEINIKM» JJISl pELIeHUs] KpaeBOU 3a1auH.

Tema 2.6 MaTtemaTH4eckoe MOJe/JIHPOBAHHE CTANMOHAPHBLIX PEKHMOB MPOLECCOB B
peakTopax ¢ Memajkoii. OmnucaHne MHKPOKMHETHUECKUX 3aKOHOMEPHOCTEH MPOTEKaHUS
MIPOU3BOJIBHBIX CJIOKHBIX XUMHYECKUX PEAKIUH B KUIKOU (a3e /Uil MHOTOKOMIIOHEHTHBIX CHCTEM.
OmnpezeneHue KIOYEBBIX KOMIOHEHTOB CIIOKHBIX XUMHUECKUX PEAKIMA C MPUMEHEHUEM METO/IOB
JUHEHHOW anreOpbl - PpPaHroB MAaTPHUI] CTEXHOMETPHUYECKUX KOA(DPHUIMEHTOB pEaKIuu.
Matematndyeckoe ONMUCaHME PEAKTOPHOro Ipolecca ¢ pyOamikod JUIsl MPOU3BOJIBHOM CXEMbl
NPOTEKAaHUs] XUMHUYECKON peakiuu. BblOOp anropuTMOoB pelieHus 3ajaud ¢ MPUMEHEHHEM
MHGOPMAIIMOHHOM MaTpPUIBl CUCTEMbI YPABHEHUH MAaTEMaTH4E€CKOTO OMHCAHUS U MPEICTaBIICHUS
QITOPUTMA PELICHUS C TOMOIIBIO OJIOK-CXEMBI pacyeTa mpoliecca.
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Tema 2.7 MaTeMaTH4eCK0€ MOJAEJIMPOBAHNE HECTAIIMOHAPHBLIX PEKHMOB IPOIIECCOB B
peakTopax ¢ Memajkoil. MaremaTuyeckas MOCTAaHOBKA 3ajlaud ISl PEAKIIMU C MPOU3BOJILHOU
crexuomerpuueckoi cxemoil. dopmynuposka 3anaun Komm — 3a1a4u ¢ Ha4aJIbHBIMU YCIIOBUSMH.
PasHOoCcTHOE TmpeacTaBiICHHE CHCTEMbl  OOBIKHOBEHHBIX  JU(PQPEpEeHIHANBHBIX  ypaBHEHHIA.
[TocTtpoenne wHGOPMAITMOHHONH MaTpHIBl I BBIOOpa anropuTtMa pemieHws. [ paduueckoe
Mpe/ICTaBlICHNE aJrOPUTMa PEIICHHSI B BUIE OJIOK-CXEMBI pacyeTa.

Tema 2.8 MaTemMaTuueckoe MOJEJIHPOBaAHNE CTAIIMOHAPHBLIX PeKHMOB B TPy04YaThIX
peaKTopax ¢c NPSIMOTOYHLIM H MPOTHBOTOYHLIM JIBH;KEHHEM TEIJIOHOCHTeJIeli. MaTemaTudeckast
MOCTAHOBKA 3aJ]auM JUIsl PEAKIMU C KOHKPETHOM CTeXuoMeTpuueckoi cxemoil. DopMyaupoBKa
3amaun Komm — 3amauv ¢ HayaJdbHBIMU YCIIOBUSMH M KpaeBOW 3a/layd — 3a/ladyd C KPAaeBBIMH
ycinoBusiMH. PazHOCTHOE TIpe/icTaBlieHne CUCTEM OOBIKHOBEHHBIX AU(dEpeHIINAIBHBIX YpaBHEHUH.
[TocTtpoenne wWHGOPMAIIMOHHBIX MaTpPHUIl JUIS BBIOOpa alropuTMOB pelieHus. [ paduueckoe
MPEJ/ICTAaBIICHNE aJITOPUTMOB PEIICHUS B BHJIC OJIOK-CXEMBI pacyera.

Tema 2.9 MaTteMaTH4ecKoe MOJEJMPOBAHNE HECTAIIMOHAPHBLIX PEKHMOB IPOIIECCOB B
TPYOYATHLIX pPEeaKTOpax M YHCJIEHHbIE AJTOPHTMbBI JMCKPETH3AlMH JUIS pelIeHHs CHCTEM
1 depeHINAIBHLIX YPABHEHHI ¢ YACTHBIMH NPOM3BOAHBLIMH. MaTeMaTHyecKasl IIOCTaHOBKA
3a7auM JIJIA PEeaklMU C KOHKPETHOW cTexuomeTpuyeckon cxemonl. DopMynupoBKa HaYaJIbHBIX H
IpaHUYHBIX yclioBUi. JuddepeHnmanbapie ypaBHEHUS B YACTHBIX TIPOU3BOJIHBIX - JTUITHYECKOTO,
napaboaM4ecKoro u runepOoIMYECKOro TUTIOB. AJITOPUTMBI pEHICHHs] YpaBHEHUH MTapaboImiecKoro
Tna. MaTemaTudeckass MOJENb XMMHYECKOTO TPEBpaAlICHUS B W30TEPMHUUYECKUX YCIOBHSIX IS
HECTAI[MOHAPHOTO Tpollecca B TpyOUaThIX ammapaTax ¢ y4eTOM MPOJJI0JIBHOTO MepeMENIMBAHUSI U C
MPUMEHEHUEM OJIHOTIapamMeTpudeckor nuddy3MoHHON MOIENH IS ONUCAHUS THIPOTUHAMUYECKOM
00CTaHOBKH B PEAKIIMOHHOM MOTOKE. AJITOPUTMBI PEIICHUS B BU/I€ CUCTEM HEJIMHEWHBIX YPAaBHEHUIH,
a TaKke OOBIKHOBEHHBIX AU(PHEpPEHITMATBHBIX YPaBHEHUH MIEPBOTO U BTOPOTO MOPSIKOB.

Tema 2.10 MaTemaTnuyeckoe MOJAEJHPOBAHNE CTAIMOHAPHLIX PEKMMOB IPOIIECCOB
HenpepbIBHOM MHOTOKOMIOHEHTHOM peKTH(HKALIMN 1 a0copOumu. MaTeMaTHueCcKoe OITHCaHHUe
Mpoliiecca MHOTOKOMIIOHEHTHON peKTHU(UKAIIMK B TapeIb4YaTol KoJioHHEe. MojenupoBaHue pa3zoBoro
paBHOBECHs U TpoIlecca Maccolepeayd Ha TapelikaX B MHOTOKOMIIOHEHTHBIX CHCTEMax. Y4eT
TEIJIOBBIX OaJIaHCOB Ha Tapesikax MpU MOACIMPOBAHUM TPOIlecca B PEKTHU(PUKAIMOHHON KOJIOHHE.
JIeKOMTIO3UITMOHHBIA ~ aJITOPUTM  pacueTa TMpolecca peKTU(DHUKAIMKM B KOJOHHOM armapare.
MatemaTu4eckoe OIMCcaHue Ipolecca MHOTOKOMITOHCHTHOW aOCopOIMu B HacaJ0YHOW KOJIOHHE.
MonaenupoBaHue mporecca MHOTOKOMITOHEHTHOM MaccoTepe/iadd B CEKIUSIX HACAT0YHON KOJTOHHBI.
AJTOPUTM pelieHUs KpaeBOW 3amavd JUIsi MOJCIHMPOBAHMS Iporiecca adCOpPOIMU B HACATOYHOM
KOJIOHHE.

Pa3nen 3. OcHOBBI ONTHMH3ALMU XHMHUKO-TEXHOJIOTHYECKUX MPOIECCOB.

Tema 3.1 Pemenne 3a1a4 oNTHMHM3ALNH C TEPMOAHHAMHYECKHMH, TEXHOJOTHYECKHMH,
IKOHOMHYECKHMMH, TEXHHKO-)KOHOMHYECKHMH " IKO0JOTHYECKHMH KPHUTEPUSIMH
onTuMalbHOCcTH. OnTumainbhbie pecypcocOeperaromue XTII. Beibop kpurepueB onTuMaibHOCTH
(meneBbIx QyHKIMIT). DOpMyIUPOBKa MHOTOKPUTEPHAIBLHON 3aaun onTuMH3anuu. OcoOeHHOCTH
pelieHusi ONTUMHU3ANMOHHBIX 3ajad XTIl nmpu HaTUUMKU HECKOJBKUX KPHUTEPUEB ONMTHUMAILHOCTH,
OBpPaXKHOM XapakTepe 1eJIeBO (DYHKIMU 1 HAJTMYUU OrpaHu4YeHuid 1-ro u 2-ro pona.

Tema 3.2 AJITOPUTMBI __OJTHOMEPHOIi MW MHOIOMEPHOH ONTHMHM3AIMH. MeTonb!
CKaHUPOBAHUS, JIOKAIHM3AIUUA SKCTPEMyMa, 30JI0TOro cedeHus u uucen DubOoHaum B ciaydae
OJIHOMEPHON ONTUMHU3AIMU. MeTOIbl MHOTOMEPHOW ONTHMH3AIIMU HYJIEBOTO, IEPBOTO M BTOPOTO
nopsiikoB. CUMILIIEKCHBIE, CITyYalHbIe U TPaJIMEHTHBIE METO/Ibl MHOTOMEPHOM onTUMuU3aluu. MeTtoa
mTpadHBIX QYHKITUH.

3akjouenue.
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A. IlpumeHenue koMnblOTepHbIx Monedeii XTI npy npoeKTHPOBAHMU XHMMHYECKMX
npousBoactB — B CAIIP. 3anaun cucrem aBromatuszupoBaHHOro mnpoektupoBanus (CAIIP) u
CTPYKTypa CHCTEM KOMIIBIOTEPHOTO MpPOEKTUpoBaHus. HMHpopmManuoHHOE M MaTeMaTHYeCKOe
obecnieuenne CAIIP. ABTOMaTH3MpOBaHHOE NPOEKTUPOBAHUE C MPUMEHEHHEM KOMITHIOTEPHBIX
moneneit XTIL

b. Ilpumenenne komnbloTepHbix Moaeseid XTIl npy ynpaBjieHUH TeXHOJOTHYECKUMH
npoueccamu — B ACYTII. KomnsrorepHoe moaenupoanue XTIl B pexxume peasbHOTO BPEMEHH.
Cucrtembl MpsAMOro IUQPPOBOro (KOMIBIOTEPHOI'0) YIPABICHHUS TEXHOJOTHYECKHMMH HPOIECCAMU.
OcobOeHHOoCTH peanu3anuu KoMIbOTepHbIX Mojenei XTIl B aBTOMaTH3MpPOBAaHHBIX CHCTEMax
ynpaBiieHus TexHosornueckumu npormeccamu (ACYTII).

4 O0beM y4eOHOI TMCUMILIMHBI

O0beM AU CHUITHHBI
Buj yueOHoii padoThbl Axan | Actp.
3E
4. 4.
O01asi TPy10EMKOCTh JUCIIMIIHHbBI 4 144 108
KontakTHas padoTa — ayAuTOPHbIE 3aHATHS: 1,33 48 36
Jlexknun 0,89 32 24
Jlaboparopusie pabotsI (JIP) 0,44 16 12
CamocrosTenbHas padora 1,67 60 45
KonTakTHast camocTosiTenbHas paboTa - -
1,67
CaMOCTOSITENIHOE N3YYEHHUE Pa3/IeI0B JUCLHUIIIMHbL 60 45
Bujx koHTpOJIA:
JK3aMeH 1 36 27
KonTakTHast paboTa — mpoMeKyTouHasi aTTeCTaIus 1 0,4 0,3
IloaroToBKa K SK3aMEHY. 35,6 26,7
Bu1 MTOTOBOro KOHTPOJIS: IK3aMeH

AHHOTanus padoyell NpPorpaMMbl JUCHUTILIAHbBI
«Pusnueckas KyjabTypa u cnopr» (51.0.26)

1 Hear aucuumimMHbl — (GOpMHPOBaHHE MHPOBO33PEHUS M KYJIBTYphl JIHYHOCTH,
IPaXX/1aHCKOM MO3UIMH, HPABCTBEHHBIX KayeCTB, YyBCTBA OTBETCTBEHHOCTH, CAMOCTOSTEILHOCTU B
MPUHATUHU PEIICHUH, CITOCOOHOCTH MCIOJB30BaTh pa3HOOOpa3Hbie (POpMbI GU3UUECKON KYIbTYpHI,
CIIOPTa U TypHU3Ma JUIsl COXPAaHEHUsI U YKPEIUIEHHUsI CBOETO 3JI0POBbS M 3/10pPOBbSI CBOUX OJIM3KUX B
MOBCEHEBHOM JKU3HU U MPOPECCUOHATLHOM 1eATeTbHOCTH.

2 B pe3yabTare M3y4eHHs AUCHHUIIIMHBI 00YYaI0IMIiCS JOJIAKEeH:

Obaadams cnenyromUMUA KOMIETEHIUSIMU U HHIUKATOPaMH UX JOCTHUIKECHHUS:

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

3namo:

- HAy4YHO-TIPaKTUYECKHE OCHOBBI (PU3UUECKOM KYJIbTYpHI U 3J0POBOTO 00pa3a *KU3HU;

- BIMSHHME O3JOPOBHUTEIBHBIX CHCTEM (PU3MUECKOTO BOCIMTAHUS HA YKPEIJICHHE 370POBbS,
nporIakTHKy MpoeCCHOHATBHBIX 3a00I€BaHU 1 BPEIHBIX MTPUBBIUEK;

- crmocoObl KOHTPOJIA U OIIEHKH (PU3UUECKOTO Pa3BUTHS B (PU3NYECKOM MOATOTOBICHHOCTH;

- TpaBUja W CIOCOOBI IUIAHUPOBAHUS WHIMBUAYAJIbHBIX 3aHATHM pPa3IW4HON LieJeBOU
HaIpaBJICHHOCTH;
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- UCTOpHUIO (PU3UYECKON KyIbTYpHl U CIOpPTa, MPEACTABICHHE O 3HAYMMBIX CIIOPTHBHBIX
COOBITUSIX HE TOJIBKO CBOEH CTpaHbl, HO U MHPOBOT'O YPOBHSI, BAKHEHIIINE JOCTHXKEHUS B 00JIACTH
CIIOpTa;

- cnoptuBHbie Tpaauiuu PXTY um. J[.1. MenneneeBa, NOMHUTH O MOJIBUTaX CIIOPTCMEHOB B
ronapl Benukoit oreuecTBeHHO# BOMHEL 1941-1945 rT.

Ymems:

-  TOJIEPKUBATh JOJDKHBIA YpPOBEHb (PH3UYECKONH MOJrOTOBICHHOCTH il OOecredeHus
TIOJIHOIIEHHOM COIMAIbHON U TTPO(EeCCUOHATBHON e TENHHOCTH;

-  WUCMONB30BaThb  OCHOBHI  (DM3MUECKON  KyImbTYphl i OCO3HAHHOTO  BhIOOpa
3I0pOBBhECOEPETAIONINX TEXHOJOTHI C y4eTOM BHEIIHMX W BHYTPEHHHUX YCJIOBUH peanu3anuu
po(heCCUOHATBHON e TEIBHOCTH;

- CaMOCTOATEIbHO 3aHUMAThC (PU3HUECKON KYIbTYPOU U CIIOPTOM;

- OCYIIECTBJIATh CAMOKOHTPOJb 32 COCTOSSHHEM CBOETrO OpraHu3Ma M COOJ0JaTh IpaBHIId
THUTUEHBI U TEXHUKU 0€30MTaCHOCTH.

Braoems:

- CpeIACTBaMH U METOJAMH YKPEIUICHHS 3I0POBBs, PU3NIECKOTO CAMOCOBEPIICHCTBOBAHUS;

- JIOJDKHBIM YpOBHEM (PH3MYECKON MOATOTOBICHHOCTH, Uil OOECHedeHus MOJHOLECHHOU
COLIMAIBHON 1 MPO(heCCUOHATHLHOM IeATEIbHOCTH.

3 KpaTkoe coaepxxaHue JMCHUTINHBI

Paszoen 1. llpenmer ®usnueckas kynbrypa u criopt. Mcropus @KuC

1.1. IPEAMET ®U3NYECKAS KYJIBTYPA U CIIOPT. 3agaun 1 MeCTO IUCLMILIMHBI B
MoAroToBKe OakanaBpa. Opranuzaiusi y4eOHOTO mpollecca B paMKax JACHCTBYIOIIEH PEUTHHTOBOM
cuctembl. TpeOoBaHuUs K 3a4ETy.

1.2. UCTOPUA CITIOPTA. IlpoucxoxnaeHue (Gpu3nyecKux ymnpaxHeHUW u urp. JpeBHue
omuMmnuanel. Onumnuiickoe nBwkeHue. CHopTuBHBIE o00mIecTBa: HCTOpUS  (DUBKYIBTYPHO-
CIIOPTUBHBIX 00IIIECTBEHHBIX Opranu3aiuii. CnopTcMeHsI B rojibl Bennkoi oTedecTBEeHHOM BOMHBI.

Pa3zoen 2. OcHoBBI 310pOBOTO 00pa3a KU3HU

2.1. BPAUEBHbBII KOHTPOJIb U CAMOKOHTPOJIb HA 3AHATUSAX ®GUZUUYECKOHN
KVJIbTYPOI 1 CITOPTOM.

BpaueOHbIli KOHTpOJIb W BpaueOHOE OCBHUAETEILCTBOBaHWE. llemarorndeckuii KOHTPOJIb.
CaMOKOHTPOJIb: €ro OCHOBHBIE METOJbl, IOKa3aTesd, KpuTepun U oueHku. IIpodunakTtrka
CHOPTHBHOTO TpaBMaTu3Ma. OCHOBHBIE BHJIBI TPABM Y Pa3HbIX crienuanu3anuid. OkazaHue nepBoi
MOMOIIIHX TSI CTYJICHTOB BY30B XUMHKO-TEXHOJIOTHYECKOTO MPODHUIISL.

2.2. TUTMEHUYECKOE OBECHEYEHHME 3AHATUM  O3JJOPOBUTEJIbHOM
®UBNYECKOM KYJIbTYPOM. I'iriena Gpu3nueckoro BOCIUTAHHUS U CIIOPTA. PeXXUM MTUTaHUS TIpHU
3aHATUAX PU3NIECKON KynbTypoil u cioproMm. CoumnanbHas rurueHa. ConnaabHO-OMacHbIe 00JIe3HU
U MepbI TPODUITAKTHKH.

Pa3zoen 3. buonoruueckue 0CHOBBI U3NIECKON KYJIBTYPhI U CIIOPTA

3.1. BUOJIOTMYECKHUE OCHOBBI ®U3NYECKOU KYJILTYPHI U CITOPTA. Opranusm
YelloBeKa KakK €JMHas caMopas3BUBAroLIasicsi Ouojioruueckas cuctema. (DU3MYECKOe pa3BHTHE
yenoBeka. JlBurartenbHass aKTUBHOCTh W €€ BIHUSHHE HA YCTOMYMBOCTh, W aJanTallMOHHBIC
BO3MOKHOCTH YEJIOBEKa K YMCTBEHHBIM U (PU3NYECKUM Harpy3Kam IMPH Pa3IUYHbIX BO3JICHCTBHSIX
BHEIIHEHN Cpebl.

32. OBPA3 XHM3HM U EIr0 OTPAXEHUE B ITPO®ECCHOHAJIBHOI
JNEATEJIBHOCTU. 3mopoBbe 4dellOBeKa KakK IIEHHOCTh. 3JI0pPOBBIH 00pa3 KW3HH H €0
cocrapistomue. Poib W BO3MOXKHOCTH (DU3MUYECKOW KyJIbTYyphl B OOECHEUYEHUU 3JIOPOBBSI.
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ConuanpHblii XapakTep MOCIEACTBHMA AJIsi 3A0POBbS OT YMOTPEOICHHS] HAPKOTUYECKHX CPEACTB U
npyrux ncuxoakTuBHBIX BemlecTB (IIAB), mommHra m mumieBsIx J00aBOK B CHOPTE, aJKOTOJS U
TabakoKypeHus. JIOMMHT KaK MCKYCCTBEHHOE TMOBBIIIEHUE (PU3NIECKON paboTOCIIOCOOHOCTH U €ro
OTpULIATENBHBIE ITOCIIEICTBUS.

Pas3zoen 4. llpodeccnonanbHo-npuKIaaHas (HU3HUECKasi KyJIbTypa U CIIOPT

4.1. OBIAA OU3NYECKAA U CIIOPTUBHAA ITIOAI'OTOBKA CTYIAEHTOB B
OBPA3OBATEJIbBHOM IIPOLECCE. Meronuueckne TPUHIUIBI (U3AYECKOTO BOCIIHTAHUS.
OcHOBBI W HdTambl OOydeHHs] IBIWKeHUsAM. Pa3Butue ¢usnueckux kadectB. DopmupoBanue
MICUXUYECKUX KaueCTB B mporecce Gpusudeckoro Bocnuranus. CrioptuBHas noarotoBka. CTpykTypa
MOATOTOBJIEHHOCTH CIOPTCMEHA. MacCOBBIN CIOPT U CIIOPT BBICIIUX AOCTUKEHUH, UX 1€ U 3aJa4H.
CriopTUBHBIE COPEBHOBAHUS KAaK CPEJICTBO M METO]T OOIIEH U CIIeIIMaTbHON (PU3NYECKON TTOATOTOBKH
CTYACHTOB.

42. OUNYECKAS KVYJIBTYPA U CIHOPT B IIPO®PECCUOHAJILHOM
JNEATEJIBHOCTU BAKAJIABPA. JluuHas ®  COIMAJIbHO-DKOHOMHYECKAs  HEOOXOIUMOCTh
ncuxo(U3NIecKoil MoAroToBKHU uennoBeka k Tpyay. Mecro ITIIDIT B cucreme noaAroToBKH OyayIiero
cnenuanucra. [IpousBoacTBeHHas (pu3nueckas KyiabTypa U cropT. [Ipon3BojacTBeHHAs THMHACTHKA.
OcobeHHoCTH BBIOOpa (hOPM, METO/OB M CPEICTB (PU3NYECKON KyIbTYpHI U CIIOpTa B pabouee u
cBoOoHOE BpeMsi crieruanucToB. [Ipodunaktuka mpodeccuoHambHBIX 3a00J€BaHUN CPEICTBAMU
¢u3ndyeckol KyIbTypel W croprta. JlOMOJMHWUTENbHBIE CpEACTBA TOBBIMICHUS OOWmEH W
npodeccuoHanbHON  paboTocnocoOHOCTH.  BimsiHMe  MHAMBUAYAIBHBIX  OCOOCHHOCTEH U
CaMOCTOSITEIbHBIX 3aHATHIA (PU3NUECKON KyTbTYpOH M CIIOPTOM Ha OpPraHU3M.

4 O0beM y4eOHOI TMCUMTIMHBI

Cemectp
Beero 1 cemecTp 4 cemecTp
Buel yue6HOI paboTh

3E Axkan. 3E Axkan. 3E Axkan.
9. 9. q.
OO6mmas Tpy10eMKOCTh AUCIMIUIAHEI 0 y4eOHOMY ) 7 1 36 1 36

TUTaHy

KonrakTHas padoTa — ayAuTOpPHbIE 3aHATHS: 2 72 1 36 1 36
Jlexumn (JIek) 0,2 8 0,1 4 0,1 4
[TpakTrueckue 3austus (113) 1,8 64 0,9 32 0,9 32
Byt MTOrOBOro KOHTpOJIs: 3auer 3auer

Cemectp

Bcero
1 cemectp | 4 cemecTp

Bunpr yue6HoI paboThI

3E | Actp.u. | 3E | Actp.u. | 3E ASITp'

OO0mast Tpy10€MKOCTh JUCHUIUIMHBI 110 Y4eOHOMY ) 54 1 27 1 27

IJIaHy

KonrakTHas padoTa — ayiuTOpPHbIE 3aHATHS: 2 54 1 27 1 27
Jlexium (Jlek) 0,2 6 0,1 3 0,1 3
[TpakTrueckue 3austus (113) 1,8 48 0,9 24 09| 24
Bujx uTOroBOro KOHTPOJIsi: 3ager 3auer
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AHHOTanus padoyeil NpPorpaMMbl JUCHUTILTAHBI
«JJIeKTUBHBIE TUCHUILINHBI 10 GU3NYECKOH KYJIbTYpe H CHOPTY»
(1.0.27)

1 Heasb aucuunauHbl — GopMUpoBaHHE (PU3UUECKON KYIbTYPHl JUYHOCTU M CIIOCOOHOCTH
HANPAaBJICHHOTO MCIIOJIb30BAHUS Pa3HOOOPA3HBIX CPENICTB (PH3UUECKOM KYIbTYPHI H CIOPTA, TypH3Ma
JUIL COXPAHEHUsI U YKPEIUICHUs 37I0POBbs, MCUXO(DU3MYECKON MOATOTOBKH M CaMOTIOATOTOBKH K
Oyayuieil mpogecCHOHANBHOW JEATETHHOCTH, TOJTYYCHUH HAaBBIKA B OJIHOM U3 BBIOPAHHBIX BHJIOB
CHOpTA.

2 B pe3yabTaTe M3y4eHHs AUCHHUILIMHBI 00YYaIOIIMIiCS JOJIAKEH:

Obnadams cneAyOIMUMA KOMIIETEHIIUAMHA U UHIUKATOPAMH UX JTOCTHKCHUS:

YK-7-VK-7.1,7.2, 7.3, 7.4

3nams.

- HayYHO-TIPAKTHUECKHUE OCHOBBI (PU3MUYECKOM KYJIBTYPHI U 3I0pOBOr0 00pa3a KHU3HHU;

- BJIIMSIHUE O3/IOPOBUTENBHBIX CUCTEM (PU3UYECKOTO BOCHUTAHMS HA YKPEIUIEHUE 3/J0POBbS,
porIIaKTHKY MPOPECCHOHATIBHBIX 3a00I€BaHUH 1 BPEIHBIX MTPUBBIUEK;

- CIOCOOBI KOHTPOJISI M OLIEHKH (PU3NYECKOTO Pa3BUTHS U (PU3UUECKOM MOATOTOBICHHOCTH;

- MpaBWwIa U CIOCOOBI IUIAHUPOBAHUS WHAMBHUIYAJIbHBIX 3aHATHH pa3IMyHOM LieJIeBOU
HaIpaBJICHHOCTH;

- cnoptuBHble Tpaauuu MXTU-PXTY um. JI.1. Menaeneesa.

Ymems:

- IOAJIEP’KUBATh JOJDKHBIM YpOBeHb (M3UYECKOW IOATOTOBIEHHOCTU [UIs OOecredeHus
TIOJIHOIIEHHOM COIMAIbHON U TTPO(EeCCHOHATBHON e TENHHOCTH;

- UCIIOJIb30BaTh ~ OCHOBBI  (U3MYECKOM  KyJbTYphl  JUIi ~ OCO3HAaHHOIO  BbIOOpa
3I0pOBhECOEPETAIONINX TEXHOJOTHI C y4eTOM BHEIIHMX W BHYTPEHHHUX YCIIOBUH peanu3anuu
po(heCCUOHATBHON e TEIBHOCTH;

- CaMOCTOSITENIbHO 3aHUMATHCSI PU3NIECKON KYJIBTYpOH U CLIOPTOM;

- OCYIIECTBIISITh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETO OpraHM3Ma M COOJII0JaTh MpaBuia
TUTUEHBI U TEXHUKU 0€30MacHOCTH;

- BBITIOJIHATh HMHIUBUAYAIBHO TOAOOpAaHHBIE KOMIUIEKCHI MO (DU3MYECKO KylIbType H
pa3IMYHBIM BUAM CIIOPTA;

- OCYILIECTBIISITh TBOPYECKOE COTPYIHHUUECTBO B KOJUIEKTUBHBIX (hOpMax 3aHATHI (PU3NIECKON
KYJIBTYPOH U CHOPTOM;

- BBITIOJTHATH MPUEMBI 3aIIUTHI U CAMOOOOPOHBI, CTPAXOBKH U CAMOCTPaXOBKH.

Braoems:

- CpeICTBAMU M METOJIaMH YKPEIUICHUS 3/J0POBbsI, (PU3HMUECKOTO CaMOCOBEPIICHCTBOBAHHUS;

- TOJDKHBIM YPOBHEM (U3MYECKOW MOJTOTOBICEHHOCTH, IUIsI OOECIEYeHHs IMOJHOIEHHOM
COLIMANBHON 1 TPO(ECCUOHATBHON 1A TEIbHOCTH;

- TEXHUYECKUMHU M TAKTUIECKIMH HABBIKAMH B OJTHOM W3 BHJIOB CIIOPTA;

- UCIIOJIb30BaTh TNPUOOPETEHHbIE 3HAHMS W YMEHHMs B NPAKTUYECKOW MAEATEIbHOCTH U
MOBCEIHEBHOM KU3HU

3 Kpartkoe coaep:kaHue TUCUMTIAHBI

Pazoen 1. OCHOBBI MOCTPOCHHUS O3JI0POBUTEIIBHON TPEHUPOBKHU. TeOpeTHUECKO-METOINICCKUC
OCHOBBI PU3NYECKON KyIbTYpHI U criopTa. CoepkaTebHbIE OCHOBBI 03J0POBUTENBHOMN (hHU3HUECKOM
KYJIbTYpbl U criopta. OCHOBHBIEC HAIIPABJICHUS: O3I0POBUTEILHO-PEKPEATUBHOE, 03/I0POBUTEIHHO-
peadIIMTallnOHHOE, CIIOPTHUBHO-PEa0MIMTAIIMOHHOE, TUTHCHUYECKOE. [ToBbITICHHE
(YHKIIMOHAIBHOTO  COCTOSIHMSI OpraHu3Ma U (U3MYECKOH moAroToBieHHOCTH. (CrocoObl
pernamMeHTanuu Harpy3ku: OU3KyIbTYpHO-0310pOBUTEIILHBIE METOJUKA U CUCTeMbl. OCHOBHBIC
da3pl  03I0OpPOBUTEIBHOW  TpeHUpPOBKU. OIIGHKAa COCTOSHHUS  370pOBbI H  (U3HUCCKOU
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MOJITOTOBJIEHHOCTH 3aHUMAIOIIUXCS (PU3NIECKON KYIbTYpOr B cOPTOM. DYHKIIMOHAIBHBIE TIPOObI
(HCC, AL, XEJI u T.1.).

Pa3zoen 2. JlpuratenbHble BO3MOXXKHOCTH YEJIOBEKAa — BOCHHUTAHUE (DU3MUYECKUX KAdeCTB.
B®CK ITO. Meroauka opranu3zauud u nposeneHuss BuaoB wucnbsitaHuid ['TO. Cucrema
B3aMMOJCHUCTBUS B cdepe (PU3UUecKOol KyIbTypbl U cropTa. BocrnuraHue (Qu3MYecKHX KaudecTs,
oOyuaronuxcs (OT/AeIbHbIE KaYeCTBEHHBIE CTOPOHBI IBUTATEIIBLHBIX BO3MOKHOCTEH YEIIOBEKA).

Pazoen 3. Mertomuka OpraHuM3allid M TPOBEJIEHUS CIOPTUBHBIX COPEBHOBAHUNA U
(U3KYIBTYPHO-MACCOBBIX ~ MEPOINPHUATUN. XapaKTEPUCTHKA CHOPTHBHBIX COPEBHOBAHMU |
(U3KYIbTYPHO-MACCOBBIX ~ MeponpusiTuii. CHOPTUBHBIE COPEBHOBaHUS, IPOBOJUMBIE IO
OOIIETIPUHATHIM TNpaBwiaM. ENuHBIA KaJneHJapHbIH MaH (QU3KYJIbTYpHBIX M CIOPTHUBHBIX
Meponpusituii). OpraHusaius CHOPTUBHBIX Meponpusatuid. Onummnuiickast xaptus. denepanbHbie
(crienmanbHble, HAIMOHAIbHbBIE) 3aKOHBI cropte. Kiaccudukaiusi CroOpTUBHBIX COPEBHOBAaHUM.
HpasctBennnie oTHomeHus B crioprte. Fair Play («HecTHas urpay») — Kak OCHOBa STUYHOTO TTOBEACHUS
B crnopte. Konekc cnoptuBHO#l sTuku. Ilpodunaktuka HapymieHud crnoptuBHOM 3THKU. BAJIA.
Konexec BAJIA. MexayHapo/iHasi KOHBEHIIUSI 0 O0pHO€ ¢ TOTIMHTOM B CIIOPTE.

4 O0beM y4eOHOH TMCHUTIIHHBI

B Cemectp
Bun yue6Hoit paboTsl aKajiem. 1 2 3 4
gacax
OO1mas Tpy10€MKOCTb AUCLUITIIMHEI [10 y4eOHOMY 328 56 92 90 90
TUTaHy
KontakTrHas padora — ayiuTOpHbIE 3aHATUSA 192 32 64 64 32
IIpaxtuueckue 3ansatus (I13) 192 32 64 64 32
CamocrosTesbnan padora (CP) 136 24 28 26 58
KonrakTHas camocrosTenbHas paboTa 0,8 0,2 0,2 0,2 0,2
CaMOCTOSTENIbHOE U3YYCHUE PA3/IeI0B JUCIUTLIIHBI 135,2 23,8 | 27,8 | 25,8 | 57,8
Buja utoroBoro KOHTpoJIsi: 3a4eT | 3aYeT | 3auYeT | 3a4eT
B actp Cemectp
Bun yaeOHoit paboThl qacax 1 2 3 4
OO1mas Tpy10eMKOCTb JUCLMILUIMHBI 110 y4eOHOMY IIIaHY | 246 42 69 | 67,5 | 67,5
KontakTHasi padoTa — ayIuTOPHbIE 3aHATHSA 144 24 48 48 24
[Ipaktrueckue 3anstus (I113) 144 24 48 48 24
CamocrosTeqbHas padora (CP) 102 18 21 19,5 | 43,5
KoHTtakTHast camocTosTebHas padboTa 0,6 0,15 | 0,15 | 0,15 | 0,15
CamMocTosITeIbHOE U3YYCHHE PA3/IeTIOB IUCIUTIITUHBI 101,4 | 17,85 20,85 19,35 | 43,35
Bu1 MTOroBOro KOHTpOJIsi: 3aueT | 3a4er | 3a4eT | 3a4eT
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AHHOTanus padoyeil NporpaMMbl JUCIUTILTAHBI
«OcHOBBI HHPOPMALNMOHHBIX TEXHOJIOTHIN
(51.0.28.01)

1. He.ﬂb AUCHUIVIMHBI — O3HAKOMJICHUE CTYACHTOB C TCOPECTUYCCKUMH, MPAKTUICCKUMU U
MCTOOOJOTMYCCKHUMHU OCHOBAMH COBPCMCHHBIX HHq)OpMaHHOHHBIX cucteMm. B paMKax H3Yy4YCHU
JAUCHUIUINHBI 'y CTYACHTOB q)OpMI/IpYIOTCSI TCOPCTUUCCKUC 3HAHUS H IPAKTUYCCKUEC HABBIKK I10
HHCTPYMCHTAJIbHBIM CpE€ACTBAM IPOTPaAMMHOIO obecrieyeHus. CTYI[GHTBI HN3Y4YalOT Ha IIPAKTHKE
BHUbI I/IH(l)OpMaI_II/IOHHBIX TEXHOJIOTUIA.

33}13‘-[]/1 AUCHUIIINHBI — HpI/IO6p€T€HI/I€ CTYACHTAaMHU INPOYHBIX TCOPCTUYUCCKHUX 3HAHUU U
MNPaKTHUICCKUX HABBIKOB B obmactu HHq)OpMaHHOHHBIX TEXHOJIOTUM.

2. B pesyabTaTe H3y4eHHs JUCHHUILIMHBI 00yYAIOMMICS 0JIKEH
Obnadams ciaenyouMMIA KOMIIETEHIUSMH U MHUKaTOPaMH UX JOCTHKESHUS:
OIIK-3.1; OIIK-3.3; OIIK-3.5; OIIK-3.7

B pe3ynbraTe OCBOCHUSI JAUCHUIUIMHBI CTYIEHT JTOJIKCH:

3namy:

— IpOIeCChl, METOJIbl  MOWMCKa, cOoOpa, XpaHeHWs, OOpabOTKH, NpPEACTaBICHUS,
pacmpocTpaHeHusi HWHPOPMALMU U CIOCOOBI OCYIIECTBICHUS TaKUX MPOIIECCOB M METOIOB
(nH(pOpPMAIIMOHHBIE TEXHOJIOTHUHN)

— COBPEMEHHBIE WHCTPYMEHTAJbHBIE CpEeIbl, MPOrPAMMHO-TEXHHUYECKHE IUIaTPOPMBI U
MPOTrpaMMHBIE CPEJICTBA, B TOM YHCII€ OTEYECTBEHHOTO MPOM3BO/ICTBA, CIIOIb3yEeMbIe IJISI PEIICHHSI
3a7a4 po(heCCHOHAIBHOM NesITeIbHOCTH, U IPUHIIUITEI UX PAOOTHI.

Ymems:

— BBIOMpATh W HCIOJB30BaTh COBPEMEHHBbIE HH()OPMAIIMOHHO-KOMMYHHKAIIHOHHBIE U
WHTEIUICKTYalbHbIE  TEXHOJOTMH, HMHCTPYMEHTAJIBHBIE  CpPEIbl, MPOTPAMMHO-TEXHHUYECKUE
w1aTOPMBI U IPOrPaMMHBIEC CPEICTBA, B TOM YHUCIIE OTEUYECTBEHHOTO MPOU3BOJICTBA, JJISI PEIICHUS
3a/1a4 Mpo(heCCUOHATBHOM IeATEIbHOCTH

— aHAJIM3UPOBATH MPOQECCHOHANBHBIC 337a4H, BEIOUPATh M UCIOIB30BaTh noaxosmue 1T-
TEXHOJIOTHH.

Braoems:

— HaBBIKAMH paboTHI C JiexKamumu B ocHoBe U T-penienuit nanHbIMU

— HaBBIKAMHM  TMPUMEHEHUS. COBPEMEHHBIX  HWH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX U
WHTEIUICKTYaIbHBIX TEXHOJOTHH, HHCTPYMEHTAJIBHBIX CPEJICTB, B TOM YHCIE OTEYECTBEHHOTO
MIPOU3BOJICTBA, IS PEUICHUS 3a/1a4 IPOPECCHOHATBHON AEATEIILHOCTH.

3. Kparkoe conep:xanue IuCHUIIMHBI
Paznen 1. Beenenne B uH(pOPMAUMOHHBbIE TEXHOJIOTHH.

1.1. CtpyKkTypa omnepaiMoHHbIX CHUCTEM, MaKeThl MPUKIATHBIX porpamMm, Microsoft Office.
Knaccuduxamus nporpammusix cpeactB. CucTeMHOE U TpUKIIaaHoe nporpammHoe ooecriedenue [1K.
00630p omnepannonHbix cuctem (OC). Ilpunmunsl co3ganus u coctaB OC: sapo, uHTEpdEiic,
npaiiepbl. Kpatkas xapakrepuctuka WINDOWS, mopynpubiii mpunimmn moctpoenus. Cpema
WINDOWS: okHa, UX 3JIEMEHTHI, pab0Ta B MHOTOOKOHHOM PEXKHUME.

1.2. TekcroBeiii penakrop WORD, penakTopsl MareMaTH4eCKUX W XUMHUYECKUX (OPMYIL.
Bo3mokHocTn co3maHusi 37eKTpoHHBIX mpe3eHTanuii (Power point). Co3gaHue JOKYMEHTOB
pa3nuuHbIX (GopM (CTaHIAPTHBIX M HecTaHAapTHBIX). Co3/laHue M peJaKTUPOBAHHE TEKCTOBBIX
JOKYMEHTOB C MaT€MaTUYECKUMU U XUMUYECKUMH (POpMYyITaMu.
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1.3. Tabmuunsenii nporeccop EXCEL: o630p, Tumel u aapecanust siueek, Gopmar siueex,
BcTpoeHHbIe GpyHKIHH, hopmaTrpoBanue Tadbnul. EXCEL: Bo3MoxHOCTH TaOIMYHOTO pelakTopa u
WCIIOJIB30BaHKE €r0 [T pelIeHus] MHOPMAIIMOHHBIX U MHXKEHEPHBIX 3a1a4. [Toctpoenue rpadukoB
U IHarpamm.

1.4. EXCEL. Onepanuu ¢ maccuBamu. Pa3paboTka 1 peamzanus mpoCTeHIINX aJrOPUTMOB C
WCIIOJb30BAaHUEM BO3MOXKHOCTEH pemakTtopa (HaXOXIEHHE MaKCUMAIBHOTO (MHHUMAJIHHOTO)
AJIEMEHTa BEKTOpa U MaTPUIIbl, HAXOXKJICHHE CYMMBI 3JIEMEHTOB BEKTOpPA M MATpPHUIIbI, BEIYHUCICHUE
MaTPUYHBIX BBIpaXEHHIT). PemeHne BEIYUCINTENBHBIX 33/1a4 ¢ UCTIOJIb30BaHueM Tabmuil. Pemenue
CJIAY c ucnionp3oBaHreM 00paTHOW MAaTPHUIIBI.

1.5. EXCEL Iloctpoenue rpadukoB u nuarpamm. PacueT ¢ yHKIIMOHAIBHBIX 3aBUCUMOCTEH U
nmocTpoeHue rpadudeckux u3o0pakeHHil ¢ ucnosnb3oBaHueM craHaapTHeIX ¢GyHKiMid EXCEL u
Mactepa Gynkiuit. [TocTpoeHrne moBepXHOCTEH ¢ MCMOJIb30BaHUEM MacTepa auarpamm. [loctpoenue
JIMHUM TpeH/a.

Paznen 2. AropuT™Mbl 4 OCHOBBI IporpaMMupoBanus Ha sizsbike MATLAB.

2.1. Aaroputmsbl, TUTIBI aTOpuTMOB. [ToHsITHE anroput™a u ero cBoiicTBa. CriocoObl 3anucu
anropuTMOB. MOJTyIbHBIN HNPUHITUI TOCTPOECHUS! aJTOPUTMOB U IporpamM. [lakeT KoMIbOTepHOM
maremMatukn MATLAB. XapakTepucTUkud  SI3BIKOB ~ MPOTPAMMHUPOBAHMS.  DBOJIONUS |
KJIacCU(UKAIMsl SA3bIKOB IPOTPaMMMPOBAHUS, HUMIIEpaTHBHbIC, (DYHKIMOHAJIbHBIE, JIOTHYECKHE,
O0BEKTHO-OPUEHTUPOBAaHHbIE, MX  KoMOMHauuu. [loHATHA  TpaHCIALMM,  KOMIWIALUH,
UHTEpIIPETAlUN, UX pa3auuus. SI3bIKM TpOrpaMMHpOBAHMS BBICOKOTO YpoBHs. CTpyKTypHOE
MporpaMMHUpOBaHue, €ro ocodeHHocTh. O030p MaKeTOB KOMIMBIOTEPHOW MareMaTuku — Matlab,
Mathcad, Mathematica.

2.2. Cpena MATLAB. OcHOBHbIE CTPYKTYpbl W TPUHIUIBI  CTPYKTYPHOTO
POrpaMMHUPOBAHMs, WLTIOCTpanus. ba3oBble anropuTMHUYecKHe KOHCTPYKIMH (ClieJJOBaHUE,
BETBJICHHE, TOBTOpEHHUE), WX peanu3zanuu. OmnepaTopsl s3bika nporpammupoBanuss MATLAB.
OcuoBuble pematenu (solvers) MATLAB s peamu3anuu  BBIYHCIUTEIBHBIX aJITOPUTMOB.
bubmmoTeka cranpapTHeIX QyHKIWMI size, length, numel, zero, ones, linspace, sum, abs, sin, cos, exp,
log, sqrt, num2str, disp, printf.

2.3. [loctpoenue rpaduKoB PyHKIMUU OJTHOW U IBYX MEPEMEHHBIX. Vcmob30Banue GyHKIUN
plot, subplot, polar, mesh, surf, polar, meshgrid, surf, contour, odopmienue rpaguKoB(3aroyI0BKH,
MOJAIMMKCH T10 OCAM U IIp.).

2.4. Onepanuu HaJ MacCUBaMHU: BEKTOPAMH M MATPHUIIAMH - CIOXKEHUE, YMHOXXEHUE,
TpaHCIIOHUpOBaHKe, oOpamieHue (inv), BEIYUCIEHUE HOPMBI (norm), panra (rank) u ompeaenuTens
MaTpuilel (det ). AITOpUTMBI HaXOXKICHHSI MaKCUMAJIbHOTO, MUHUMAJIBHOTO JJIEMEHTa B MAacCHUBE,
QJITOPUTMBI COPTUPOBKH M UX peanu3anus (Harmpumep, Selection Sort).

Pasnen 3. Uuciaennbie metoabl. Peasnu3anus npocreiimmx aaroputmos B cpene MATLAB.

3.1. YucneHHbIe METO/IbI, XaPAKTEPUCTHKA U UX OCOOCHHOCTH, TIOHSATHE CXOJUMOCTH METO/IA.
DJIeMEHTBI TEOPUH MOTPEUTHOCTEH, KiIaccuuKamus morpeurHocTeii, abCoNMOTHAs 1 OTHOCUTEIbHAS
MOTPELIHOCTh, MOHATHE (QYHKIIMU HOPMBL. BBeieHne B CTaTUCTUKY. AJITOPUTMBI JIJIs1 CTATUCTUYECKON
o0paboTkn uHGOpMaUKM (BBIYUCICHHE TOYEYHBIX W HHTEPBAJBHBIX OICHOK PE3YJIhTaTOB
n3MepseMoi BenuunHbl), ux peanusanuu B [IKM MATLAB. Mcnons3oBanue GyHKIuii min, max,
median, var, polyfit, polyval.

3.2. Ilpubnmxenue ¢ynkmmii. MaTeprionsus MHorowieHamu. KycodHass MHTEpHOJSALUS
(crutaiin). Onenka norpemHocT. yakimnun MATLAB st pabotsl ¢ MHOrOwIeHamu polyld, polyval,
polyfit, polyder, polyint.

3.3. BobluncieHue omnpeaeseHHbIX HHTETPajioB, AJITOPUTMbl METOAOB HIPSIMOYTOJbHUKOB,
Tpaneuuii 1 CHUMIICOHA, OLIEHKAa MOIPEIIHOCTH METOAOB. Peanusanusi alropuTMOB UHCIEHHBIX
METOJIOB BBIUMCJICHUS OTpeNIe]ICHHBIX HHTerpaioB B cpeae MATLAB, npuMeHeHne cTaHIapTHBIX
¢dbynkuui trapz, quad, integral
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3.4. UccnenoBanue GyHKIMU OJHOM NepeMeHHo. Pemenue nenuuelinoro ypasaenus f(x)=0.
Otpaenenue KOpHEW. AJITOPUTMBI YTOYHEHHUS KOpPHSA (METOJ MOJIOBUHHOTO jaeneHusi, HproToHa,
npoctoil urepauuu). CpaBHUTENIbHBIE XapaKTepUCTUKU. Peanu3zanus anroputmoB B cpeae MATLAB
1o OJIOK- CXeMaM M ¢ UCIOJIb30BaHUEM pemiarteneit roots, fzero.

3.5. HccnenoBanme ¢yHKIuM onHOW mepeMmeHHoi. Ilouck »skcrpemyma QyHKIUU
BreruncnutensHble  aNrOPUTMBI HAXOXKJIEHUS JIOKAIBHBIX M TJOOAIBHBIX JKCTPEMYMOB (METO.
JICTIEHUs] OTPEe3Ka TOIMOoJIaM, METOJ 30JIOTOTO CEYEHHs), UX pealu3aluu 1Mo OJIOK- cXeMaM U C
ucnoas3oBanueM pematerst fminbnd B cpene MATLAB.

Paspnen 4. Komnbrorepuslie ceTu. ba3bl JaHHBIX.

4.1. KoMIblOTEpHbIE CETH: TOIMOJOTUM CETEH, HUX XapPaKTePUCTUKU. TOMOJIOTHU CEeTei:
3Be3/Has, IIMHHAsA, KojbleBas. CeTH 3aKpbITOro THUIMA: JIOKAJIbHBIE W pPAaclpe/iejeHHbIE CEeTH,
KopriopatuBHbele ceTu. lIporpammHO-TexHHMUeckoe oOecreueHue: ajapecanus, OIepaldoHHas
CUCTeMa, aJanTepbl, ApalBepbl, MPOTOKOJHI (0COOBIC S3bIKM, Ha KOTOPBHIX OOMEHHBAIOTCA
nH(popmalmeit komnbsoTepsl B cetu, Hanpumep, TCP, TCP/IP, UDP).

4.2. TnoGampubie cetu pasznuuHoro macmraba (WAN —Wide Area Net, MS Network,
Internet). Bosmosxknoctu cetn Matepuer, CucreMa TeiaexkoHpepeHuii. DiekTpoHHas nouta. Jloctyn
K uH(popmarmoHHbIM pecypcaMm. 3ammrta uHbopmaruu. [loHsTHe 6€30mMacHOCTH KOMIBIOTEPHOM
nHGOpMAIUK: HA/IEKHOCTh KOMIIBIOTEPA, COXPAHHOCTh JAHHBIX, 3alllUTa OT BHECEHUS M3MEHEHUMH
HEYMOJHOMOYEHHBIMH 50 JTMIIaMU, COXpaHEHUE TaHBI IEPETTMCKU B AJIEKTPOHHON CETH AJITOPUTMBI
3alIUThl MHPOpPMAIMU: METOJbl 3alllUThl, KOMIBIOTEpHbIE BUpPYChl M Oopbba ¢ HUMHU. Metoab
peau3aluy 3alnuThl HHQOPMaIUK: IPOrpaMMHBIE, allllapaTHbIE, OPraHU3aLMOHHBIE.

4.3. Undopmannonusie cucteMbl. CucTeMbl yrmpaBieHHsS OaHKamMu u 0a3aMu JIaHHBIX.
Pensuimonnass monenps naHHBIX. CTpyKTypa 3amucH, METoJbl goctyna K uHpopManuu. OOMeH
JaHHBIMH C Ipyrumu npuioxkeHussMu WINDOWS: TekcTOBBIMU pelaKTOpaMu U SJIEKTPOHHBIMU
TaOJIUIIAMH.

4.4. Pensiumonnas 6a3a nanueix ACCESS. 'maBHOE OKHO, MEHIO KOMaH/I, TAHEIh HHCTPYMEHTOB.
Co3znanue u OTKpbITHE 0a3bl JaHHBIX. BBO M pelakTHpOBaHUE JAHHBIX B PEKUME TaOIHIIBI U PEKUME
KOHCTpyKTOpa. DOopMHUpOBaHHE 3ampocoB. 3ampoChl MPOCTHIE M MHOTOTAOJIMYHBIC, 3aMpPOCHl C
ycnoBusimu. Coznanre otyeToB U (popm. TexHoIorus peanusanuu NpOoCTEUIINX 3a4a4 CPEACTBAMU
CYBJ] ACCESS.

4. O0beM THCHHUILIMHBI U BHABI Y4e0HOH padoThl

Cemectp
Bun yuebHoit paboThI I cemectp
3E Axan,.
9.
O0masi TPy10eMKOCTb IM CHHILINHBI 4 144
KontakTHas padoTa — ayAuTOpPHbIE 3aHATHSL: 2,36 85
B TOM 4YHclie B pOpMe MPaKTUIECKOH MOATOTOBKH 0,5 18
Jlexrum (JI) 0,47 17
[Tpaktnyeckue 3anarus (113) 0,94 34
B TOM 4YHcIie B POpMe MPAKTUIECKOH MOATOTOBKH 0,25 9
Jlabopartopusie pabotsl (JIP) 0,94 34
B TOM 4HcIie B pOpMe MPaKTUIECKOH MOATOTOBKH 0,25 9
CamocrosTeabHas padora (CP) 0,64 23
IlepepaboTka yueOHOTO MaTepuaa 0,06 2
[ToaroroBka K NpakTUYECKUM 3aHITHSIM 0,06 2
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IToaroToBka k 1abopatopHbIM paboTam 0,06 2
IToaroroBka K 3K3aMeHy 0,36 13
IToarotroBka K NpoMeKyTOUHOMY KOHTPOJIIO 0,06 2
Jlpyrue BBl cCaMOCTOSITEIBHOM paboThI 0,06 2
Bujabl KOHTpOJIA
JK3aMeH 1 36
KoHrakTHast camocTosiTesnibHas paborta 1 0,4
CamocCTOATENbHO U3YUEHHUE PA3JIEI0B JUCIUTIIIUHBI 35,6
Buj uTOroBoro KOHTpoOJIsi: IK3aMeH
Cemectp
Bun yue6Hoit paboTsl I cemectp
3E Actp.
q.
O0masi TPy10eMKOCTb I CUMIIMHBI 4 108
KonTakTHas padoTa — ayAuTOpPHbIE 3aHATHS: 2,36 | 63,75
B TOM 4HCJIE B OpMe MPaKTHUECKOI MOATOTOBKH 0,5 13,5
Jlexru (JI) 0,47 | 12,75
[Ipaktuueckue 3anstus (113) 0,94 25,5
B TOM 4HCJIe B OopMe MPaKTHUECKOI MOATOTOBKH 0,25 6,75
JlaGopaTopusbie pabots (JIP) 0,94 25,5
B TOM 4HcJe B OpMe MPaKTHUECKOI MOATOTOBKH 0,25 6,75
CamocTrositesibHas padora (CP) 0,64 | 17,25
[lepepaboTka yueOHOTO MaTepuasa 0,06 1,5
IToaroToBka K NpakTUYECKUM 3aHSATHSIM 0,06 1,5
[ToaroroBka k 1abopaTOpHBIM paboTam 0,06 1,5
IToaroTroBka K 3K3amMeHy 0,36 9,75
IloaroToBKa K NpOMEKYTOYHOMY KOHTPOJIIO 0,06 1,5
Jpyrue Buapl caMOCTOSATEIHHON pabOTHI 0,06 1,5
Buabl kKoHTpOJIS
IK3aMeH 1 27
KonrtakTHast camocrosiTenbHast paboTta 1 0,3
CaMOCTOSITEIbHO U3YYECHHE Pa3JIeJIOB IUCIUTITUHBI 26,7
BujJ HTOroBOro KOHTPOJIs: JK3aMeH

AHHOTauus padoyeil MpOorpaMMbl TN CIUTLIMHBI

nesreabHocT» (51.0.28.02)
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«IIpoduabHoe mporpaMMHoe odecriedyeHue s pelieHust 3a1a4 npodeccuoHaILHOI

1. Heab AMCHUIUIMHBI — O3HAKOMIJIEHHE CTYIEHTOB C TEOPETHUECKUMH, MPAKTUUYECKUMHU U
METOJI0JIOTHYECKMMHU OCHOBAaMHU COBPEMEHHBIX HWH(GOPMAIMOHHBIX CHUCTeM. B paMmkax u3ydeHus
JUCLUMIUIMHBL Y CTYJIEHTOB (DOPMHUPYIOTCS TEOPETHUYECKHE 3HAHUS M IMPAKTUUYECKHUE HaBBIKH I10
WHCTPYMEHTAJBHBIM CPEJICTBaM MPOTPaMMHOTO obOecriedeHus. CTyIEHTBl M3y4arOT Ha TMPaKTHKE
BUJIbI UHPOPMAIIMOHHBIX TEXHOJIOTHIA.

3agayl JMCHHUILUIMHBI — IPUOOPETEHNUE CTYJIEHTAMH MPOYHBIX TEOPETUUYECKUX 3HAHHHA H
MPAKTHYECKUX HABBIKOB B 00JIACTH MH()OPMAITMOHHBIX TEXHOJIOTHH.




2. B pesyabTaTe H3y4eHHs IUCHHUILIMHBI 00yYAIOMIMICS 10JIKEH
OIIK-3.1; OIIK-3.2; OIIK-3.3; OIIK-3.4; OIIK-3.5; OIIK-3.6; OIIK-3.7

B PE3yIbTaTC OCBOCHUA AUCHUILUIMHBI CTYACHT HOJIKCH:

3name:

— IpOIeCChl, METOJIbI  TMOWMCKa, cOopa, XpaHeHWs, OOpabOTKH, TpPEACTaBICHUS,
pacnpocTpaHeHuss HHQPOpPMAIMM U CIOCOOBl OCYIIECTBICHHUS TaKHUX IIPOLIECCOB U METO/OB
(nHpOpPMAIIMOHHBIE TEXHOJIOTHUHN)

— COBpEMEHHbIE HMHCTPYMEHTAJIbHbIE CpE/bl, MPOrPaMMHO-TEXHUYECKHE IIAaTPOPMBbI U
IIpOrpaMMHbIE CPEJICTBA, B TOM YHCIIE OTE€YECTBEHHOTO MPOU3BOJICTBA, HCIIOJIb3yEeMBbIE JUIsl PEILICHUS
3a]1a4 Mpo¢eCcCUOHATIBHOM 1€ATEIbHOCTH, U IPUHIUIBI UX PAOOTHI.

Ymems:

— BbIOMpaTh U HCIOJB30BaTh COBPEMEHHbIE HH(POPMAIIMOHHO-KOMMYHUKALIMOHHBIE U
UHTEIUICKTYalbHbIE  TEXHOJOIMH, HMHCTPYMEHTAJIbHBIE  CpEIbl, MPOrpaMMHO-TEXHHUYECKUE
w1aTOpMbI U IPOrpaMMHBIE CPEACTBA, B TOM YHUCIIE OTEUECTBEHHOI'O MPOU3BOJICTBA, JJISI PEILICHUS
3aJ1a4 Mpo¢eCcCUOHATIBHOM J1eATEIbHOCTH

— aHAJIM3MPOBATH MPOQPEeCcCHOHANIBHBIE 337a4H, BEIOUpATh U UCIOJIb30BaTh nojaxozsamue UT-
TEXHOJIOTUH.

Braoemy:

— HaBBIKaMH padOTHI C JiexamuMu B ocHoBe U T-permennii nanHbIMU

— HaBbIKAMHM  [PUMEHEHHUS  COBPEMEHHBIX  HH(POPMAIMOHHO-KOMMYHUKALIMOHHBIX U
WHTEIUICKTYaIbHBIX TEXHOJOTHH, HHCTPYMEHTAJIBHBIX CPEJICTB, B TOM YHCIE OTEYECTBEHHOTO
MIPOU3BOCTBA, ISl pEUICHHS 33]1a4 MPO(HEeCCUOHATBHON NeATETbHOCTH.

3. Kparkoe conepxxanue JUCHUNIMHBI
Pazgen 1. IKM Python u 0co0eHHOCTH ero peajM3alMu Ui PelleHUs PacyeTHBIX 32124 B
XHMHMHU U XMMHY€ECKOI TeXHOJIOTHH

1.1. OOBEKTHO-OPHEHTUPOBAHHBIN A3bIK porpammupoBanus Python: 0630p. OcoGeHHOCTH 1
CBOIiCTBa 00BEKTHO-OpHeHTUpoBaHHOTO TporpammupoBanus (OOIT). Co3manue W HUCIOJIB30BaHUE
muctpubytuBa Anaconda. Mudpactpykrypsr Spyder, Jupiter, crpykrypa s3bika. OCHOBHBIE
CTPYKTYpPHI JIAaHHBIX (CITUCOK KOPTEX, OOBEKTHI) U ONepaluu HaJg HUMU. AnroputMbl. OCHOBHBIE
QITOPUTMHYECKUE KOHCTPYKIIUU (CIIeIOBaHUE, BETBIICHHE, ITUKJIBI) U UX peanu3anus B Python.

1.2. Beeagenne B nmporpammupoBanue Ha s3pike Python. CTpykTypa mporpaMMel, OTCTYIIBI,
MOJlyJIH, OmepaTopbl, (GYHKIUU (MMEHOBAaHHBIE M AaHOHUMHBIE), ocoOeHHOCTH. CTaHAapTHBIE U
HecTaHnapTHeIe PyHKIUHU s3b1ka Python (o0mero HazHaueHus, MmaremaTiuaeckue, o0paboTka CTpOK,
BBO/I/BBIBO]).

1.3. Pa3zpaboTka airopuTMoB, MpOrpaMMUpPOBaHUE U OTIaAKa nporpamm Ha Python (B cpene
Spyder). Ynpasnsromue konctpykiuu if, for, while.

1.4 O0630p mpenMeTHO-OPUEHTHUPOBAHHON OubmMoTekn Mmoaysieil Python mns maydsbeix u
WHXEHEPHBIX BhIUUCIeHUN SciPy (Momymu scipy m numpy, a Takxke matplotlib), cpaBHeHHe c
MATLAB. OcHoBHas cTpykTypa naHHbIX NumPy asi BEKTOPHBIX W MaTPUYHBIX BBIYUCICHHI
ndarray. OcoOeHHOCTH BBIMTOJTHEHUS JEHCTBUIM HAJl MaTpUIIaMU (CII0KEHHUE, BHIYUTAHHE, YMHOKCHHE,
oOpamenue) Ha si3bike Python. Mudopmarnmonnsie MmaTpuuHble QyHKIMU (HOpMa, OTPEIETUTENb,
panr). Meroasl ndarray — T, copy, shape, size, ndim u ap., WHIEKCHpPOBaHHE, MATPUYHOE
npousBeneHne n GyHKIUKM MoIyls numpy len, shape, zeros, eye, dot, isclose, linspace, gradient,
linalg.det.
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1.5 IToctpoenue rpadukoB Ha s3bike Python ¢ ucnonbszoBanuem Moayns matplotlib. @ynkimu
Moyt matplotlib.pyplot plot, polar, plot_surface, colorbar, contour, quiver. YcranoBka napameTpoB
Y aHHOTHPOBaHHE TPadUKOB.

Pa3znen 2. MeToabl BBHIYHCAUTENbHOI MaTeMaTHKkH. OCHOBHBIE JTanbl pelleHus 3a/a4 Ha
IBM. Pemienune cucreM JiMHeHBIX ajnredpandecknx ypapuenuii (CJIAY)

2.1. TlpsiMble ¥ WTEpAIMOHHBIC YHUCJICHHBIE METOMBbI. DJIEMEHTHI TEOPHUU MOTPEUTHOCTEH.
[Tonsatue HOpMBL. OcoOEHHOCTH MamMHHOW apudMeTuku (kpaTkuii moBTop). OcobeHHOCTH
BBITNIOJTHEHHUS ACUCTBUI HAJl MaTpHUIIaMU (CIIOXKEHHE, BRIYUTAHNUE, YMHOXKEHHE, O0OpaIlleHHE) Ha SI3bIKEe
Python, nadopmarinonssie MaTpuuHbie GYHKIIUU (HOPMA, ONIPEACIIUTENb, PAHT).

2.2. Pemenue cucteM nuHelHBIX anreOpanueckux ypaBHeHuit (CJIAY). [locranoBka 3amaun.
[TorpemHocTH. MeTOIBI € HCIIOJNB30BAaHUEM OOpPATHOW MaTPUIIBI U METOJ TPOCTHIX HTEPAIIH.
Pemenue CJIAY Ha s3pike Python c¢ ucmonp3zoBanmem mogmyneir numpy.linalg u scipy.linalg. u
¢bynkuuii det, rank, inv, cond, norm, solve.

2.3. 00630p wmeronoB pemenusi CJIAY. BpruucnurensHass yCTOWYHMBOCTH, CXOIAMMOCTD
MeT0/10B. OOYCIIOBJIEHHOCTh CHCTEMBl JUHEHHBIX anreOpanueckux ypaBHeHud (CJIAY) u umcio
00yCJIOBIIEHHOCTH.

Paznen 3. O0padoTka pe3yjbTaTOB W3MepeHUs OMHOH BeJauduHbl. [Ipndiamxenue GpyHkumm
MHOI'04/ICHAMHM C OJHOH He3aBUCHMOM NepeMeHHOM. Pelienne cucreM HeJTMHEHHBIX ypaBHeHH
(CHY) unc/ieHHbIMHU MeToaMu

3.1. OOpaboTka SKCIEPUMEHTAJIbHBIX JaHHBIX. TOYEYHBIE W HMHTEPBAJIBHBIC OIECHKH.
®ynkiuu Python. Onpenenenne kputepust CThloieHTa

3.2. [Tpubnwmxenune GyHKIUHA. MeTOIbI HHTEPIIONISIIIMN 3aBUCUMOCTEHN C OJTHON HE3aBHUCHUMOM
nepemeHHoM. HTepnonsimoHHbIii MHOTOWIEH Jlarpamxka, peanu3aius B Python.

3.3. IIpubnmkenue ¢ yHKIMI. MeTo bl anMpOKCUMAIIUN 3aBHCUMOCTEH € OTHOI HE3aBUCUMOMN
nepeMeHHoi. Merox Haumenbmux kBaapatoB (MHK). Hcnonb3oBanue ¢ynkumii Python mms
anmpoxcumanmu 1 MHK scipy.polyfit, scipy.optimize.least squares, scipy.optimize.lsq_linear.

3.4.. AnropuTMBl MeTOJa TIPOCTOM UTepanuu u Merona Hetorona - Padcona mis pemenus
CHY. CkopocTb CXOUMOCTH, OLIEHKH MorpemHocTu. Peanuzanus meronos B Python.

3.5. MeTtoauka MCHIOIBb30BaHMs peniateneil B Moaylie scipy.optimize, GpyHkiuu root scalar,
root.

Pa3znen 4. Pemienue 3a1a4 MHOTOMEpPHOIl ONTHUMH3ANUN YUCICHHBIMH METOJAaAMH. AHAJIN3 U
peuieHue quddepeHunaIbLHBIX YPABHEHU N YMCJICHHBIMM METOAAMM

4.1. Knaccudukanus 3a7a4 1 METOJIOB ONTUMHU3ANKUUA. METOJ TPaIMEHTHOTO citycka. MeTos
negopMupyeMoro MHOrorpanHuka. Peanuzanus metonos B Python.

4.2. Berpoennsie Metonbl SciPy. Beibop pemiarens B moayne scipy.optimize Bcerpoennbie
metoasl SciPy, dyHkuuu minimize scalar, minimize.

4.3. Anroput™Mbl METOJIOB perieHus auddepeHnanbHbIX ypaBHeHHA. MeToibl Diisiepa u ero
Moaudukanuu. Peanusanus metonoB B Python. Beibop pemarens B Mozysne scipy.integrate, pyHKIUH
solve_ivp, solve bvp.

4. O6beM TMCHUIIMHBI H BUIbI Y4e0HO# padoThl

Cemectp
. 2 cemec
Bun yaeOHoit paboThl g
Axan,.
3E

4.

O0masi TPy10eMKOCTb M CHUILIHHbI 2 72
KonrakTHas padoTa — ayiuTOpPHbIE 3aHATHS: 1,42 51
B TOM 4ncje B GopMe MPaKTUIECKOM MOATOTOBKH 0,5 18
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[Tpaktuueckue 3anatus (113) 0,47 17
B TOM 4ncie B GopMe MPaKTUIECKOMN MOATOTOBKH 0,25 9
JlaGopaTopusie pabotsi (JIP) 0,94 34
B TOM 4YHcIie B OpMe MPAKTUIECKON MOATOTOBKH 0,25 9
CamocrosTeabHas padora (CP) 0,58 21
IToaroroBka K MpakKTUYECKUM 3aHSATUIM 0,11 4
[ToaroToBka k 1abopaTOpHBIM paboTaM 0,25 9
[TonroroBka K dK3aMeHY - -
IloaroToBKa K MPOMEKYTOUYHOMY KOHTPOJIO 0,11 4
Jlpyrue BBl CaMOCTOSITEIBHOM paboThI 0,11 4
Bu1 MTOrOBOro KOHTpOJIsi: 3auer
Cemectp
Bun yuebnoit paboTsl 2 cemectp
3E Acrtp.
q.
O0masi TPy10eMKOCTb IM CHHILINHBI 2 54
KontakTHas padoTa — ayAuTOpPHbIE 3aHATHSL: 1,42 | 38,25
B TOM 4ucJje B GopMe MPaKTUIECKOMN MOATOTOBKH 0,5 13,5
[Tpaktuyeckue 3anarus (113) 0,47 | 12,75
B TOM 4ucje B GopMe MPaKTUIECKOMN MOATOTOBKH 0,25 6,75
Jlabopatopusie pabotsl (JIP) 0,94 | 25,5
B TOM 4YHclie B pOpMe MPaKTUIECKON MOATOTOBKH 0,25 6,75
CamoctositeqibHas padora (CP) 0,58 | 15,75
[ToaroroBka K NpakTUYECKUM 3aHITHSIM 0,11 3
IToaroToBka k 1abopatopHbIM paboTam 0,25 6,75
IToaroToBka K NpoOMeKyTOYHOMY KOHTPOJIIO 0,11 3
Jlpyrue BUIbI CaMOCTOSITENIbHOM paboThI 0,11 3
Buj uTOroBoro KOHTpoJIsi: 3auer

Jucuunaunsl cnenunaaunsanun (61.0.29)
AHHoOTauus padoyeil MporpaMMbl TN CIUTLIMHBI

«XHuMHS YHEPrOHACHIIIEHHBIX COeTHHEHHI»
(1.0.29.01)
1. leab AMCHMNJIAHBI — O3HAKOMJICHHE OOYYaOMIUXCs ¢ OOIMIMMH MPHHIIMIIAMYU CO3JIaHUS

OHEPrOHACHIIEHHBIX MarepuasioB (OM) Kak XHMMHYECKHX aKKyMyJIATOPOB DJHEPruM -
WHIUBUIYalbHBIX BB, koMmoneHToB cmeceBbix BB, mopoxoB 1 pakeTHBIX TOILIUB, NX (GU3HMUYECKHUMH
U XUMHYECKUMHU CBOMCTBAMH M CIOCOOAMHU TOJNYYEHHsS] TaKUX MAaTepHalioB, OTHOCAIIUXCA K
pa3aMyHBIM XMMHUYECKHM KJlaccaM, a TakKe C NPUHIUIAMHM HCHOJb30BaHUs OM B BOEHHBIX U
MUPHBIX HEISX.

2. B pe3yabTaTe u3y4yeHusi JMCHUNINHBI 00y4aIOIUIICA NOJIKEH:

Obaaoamsb cnenyomMA KOMIETSHIUSIMU ¥ UHIUKATOPAMH UX JTOCTUIKCHUS:
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MK-2 (IIK-2.6), IK-7 (IIK-7.11, I1K-7.12), ICK-1.1 (IICK-1.1.1, TICK-1.1.2, TICK-1.1.4,
[ICK-1.1.7), ICK-1.3 (ITCK-1.3.2, TICK-1.3.3, IICK-1.3.6, IICK-1.3.12, [ICK-1.3.13).

3name:

— OCHOBHBIC TPUHIUIBI BBIOOpPA HOBBIX HHEPrOHACHIIICHHBIX MATEPHAJIOB W CO3aHHS
TEXHOJOTMYECKUX MPOIECCOB UX MPOU3BO/ICTBA;

— OCHOBHBIE€ HCTOUHUKH CHIPbSI JIS1 [TOJTyUEHUS] SHEPTrOHACBIIIEHHBIX COEAMHEHUHN, METOIbI UX
MOJTy4eHUs! U TPeOOBaHMSI K UCXOJHBIM IPOJTYKTaM;

— TEOPETHYECKUE OCHOBHI MPOLIECCOB HUTPOBAHHS M BBHIOOpa ammapaTypHOro oQopmiieHUs
MIPOIIECCOB MOJYYEHUS SHEPTOHACKHIIIEHHBIX MaTEPHAJIOB;

ymemy:

— MPOTHO3UPOBATh TEPCIEKTUBHBIE ITYTH CHHTE3a HSHEPrOHACHIIIEHHBIX COCIMHEHUH C
3aJIJaHHBIMU CBOMICTBaMU,

— obecrnieunBaTh OE30MACHBIC YCIOBHSI pabOTHI C SHEPTOHACKHIIIEHHBIMU MaTepUaIaMu;

- en1ademy:

— MIPAKTUYECKUMHU HaBBIKAMHU I1OJIyYE€HUS SHEPTOHACHIIIEHHBIX MaTepUaioB B 1a00paTOPHBIX
YCJIOBHSIX U crioco0amu o0ecriedeHusi 0€30MacHOCTH KCIIEPUMEHTATOPA M OKPY>KAFOIIHX;

— COBpeMeHHO! HH(pOopMaIuei 1Mo MPOru3BOICTBY SHEPTOHACKHIIIEHHBIX coennHeHmid B Poccun
U 3a pyOeKoM;

— HaBBIKAMH M3y4YEeHHsI U 00001IeHUs MHPOPMAIIMHA B OOJACTH XUMHUH SHEPTOHACHIIIEHHBIX
MaTepuasoB.

3. KpaTkoe coaep:kaHue THCHUILINHBI:

BBenenue. KpaTkas ucTOpUS pPa3BUTHS XUMUU U TEXHOJIOTUM HHEPrOHACHIIICHHBIX
MarepuasioB (OM). Pors OM B pa3Butum nuBmim3anuu. CoBpeMeHHbIE TpeOoBaHHS K OM.
[IpencraBnenuss 0 KOHBEpCHM OOOPOHHBIX IPOU3BOJCTB, TEXHOJIOTHUSAX JBOMHOIO Ha3HAYEHUS.
[TapameTpsl, xapakrepusytomiue 3PGEeKTUBHOCTh TEXHOJOTHUU: HAJTUYHUE ITUPOKON CHIPhEBON 0a3bl,
sKOHOMUYECKast () (PEeKTUBHOCTH, OE30MMaCHOCTD TEXHOJIOTUYECKAsI U HKOJIOTHUYECKasl.

[TpyHIUITBI KOHCTPYHPOBAHKS MHIUBUAYAIBHBIX YHEPTOHACHIIIICHHBIX COCTUHEHHIA.

Okcmno3udopHsle Tpynnsl. [IpeactaBieHuss 0 MaTeMaTHUYECKOM MOACITUPOBAHUHM TIPU
n3ydeHnu DM u HanpaBJIEHHOM CUHTE3€ MHIMBUIYAIbHBIX U CMECEBhIX DOM.

C-Hutpocoenuuenus.

Pa3nen 1. OcHoBHBIE M0J10:KeHUsI. COBPEMEHHBIE TIPEACTABICHHS O CTPOSHUN HUTPOTPYIIIIBI
U HUTPOCOEIMHEHWH apoMaTHUeckoro U anudarudyeckoro psajpoB. [‘eomerpusi Mosekyn
HHATPOCOEANHEHU.

Teopernyeckue  OCHOBbI ~ HUTpOBaHMs. MeXaHM3M  HUTPOBAaHUS  ApOMATUYECKHX
YIJIEBOJOPOJIOB a30THOM KHUCJIOTOW M CMEcIMH Ha ee OocHOoBe. HuTpoBaHHEe B TOMOT€HHBIX M
reTeporeHHbIX ycioBusx. HutpoBanue comsimu HuTpoHus. N- u O-nHurpoBanue. PanukanbHOe
HUTPOBaHHE aTU(paTUYECKUX U apOMaTHUECKUX YIJIEBOJIOPOJOB B MApOBOM M KMIKOH (a3zax
MexaHu3M peakiuu.

Bnusinue 3amecTtureneil Ha KHUHETUKY, OPHUEHTALMIO U CEJIEKTHMBHOCTh NPU HUTPOBAHHUU
apOMaTUYECKUX YTJIEBOJOPOAOB.

Hutpyrommue peareHTl W crmocoObl HUTPOBAHHS OPraHWYECKUX coearHeHH. TexHuka
0€30IacHOCTH M MPOOJIEMbI OXPaHbl MPUPOIBI IPU TOTYYSHHH HUTPOCOSTMHEHUH.
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Bo3MOXXHOCTH (U3UKO-XUMHUYECKHX METOJOB aHANN3a MPH M3yYEHUH HUTPOCOCIAWHEHUH H
MPOLIECCOB HUTPOBAHMS, MCIOJIB30BAHME MX B CHCTEMAaX YIPABJICHUS TEXHOJIOTHYECKHUMH
MPOLIECCAMHU.

OO0mue npeacTaBIeHUsT 0 TOKCUYHOCTH HUTPOCOCTUHEHHH, 3aBUucuMocTh BenmnuuH [1/IK ot
CTPOEHUSI HUTPOCOEIUHEHUH.

Paznen 2. HutpoaskaHbl M HUTPOAJKeHbl. XUMHS U TEXHOJOTUS HUTPOCOEIUHEHUUN
anudaTIecKoro psa.

®uznyeckue CBOMCTBAa HUTPOAIKAHOB, X 3aBUCUMOCTb OT CTPOEHHUSI.

XuMUYecKHe CBOMCTBa HUTpoalkaHOB. COBpEMEHHbIE MPEJICTaBICHUS O TayTOMEpPHH
HUTPOCOEAMHEHUH, 3aBUCUMOCTb UX KHUCJIIOTHOCTH OT CTPOEHHMS, BIMSIHUE Cpe/ibl. [ anoreHupoBasue,
HUTPO3UPOBAHUE, OKUCIIEHUE, BOCCTAHOBJIEHUE, THIPOJIN3, peakiiuu Muxasis, Aupu, Mannuxa, 1,3-
TunoJisipHOe npucoenunenrne O-3¢pupoB anu-HopmMbl HUTPOCOSTMHEHHIH.

CriocoObl ToJTydeHus: HUTpoasikaHOB. Peakmum Maiiepa, tep-Meepa, lllextepa-Kamnana,
OKHCIIEHHE OpTaHUYECKUX COEJIMHEHUH a30Ta, HuUTpoBaHue CH-KHUCIIOT B KUCIION U IIEJI0YHOM cpefie,
JeCTPYKTHUBHOE HUTPOBaHUE. TexXHOIOTrusI mapo(a3HOro HUTPOBAHHS YTIIECBOIOPOJIOB.

Crpoenne, (U3MYECKHE M XUMUYECKHE CBOMCTBA, CIOCOOBI TMOJy4YeHUs W TPUMEHEHHE
HUTPOMETAaHA, JUHUTPOMETAaHA, HUTPOPOpPMaA, TETPAHUTPOMETAHA, TEKCAHUTPOITaHA. TexXHOIOTus
HUTPOOpMA U TETPAHUTPOMETAHA.

®du3uveckne CBOWCTBA, OCOOCHHOCTH XHMHYECKOTO TOBEACHHS M CHOCOOOB IOYYCHUS
KUPHOAPOMATUYECKHX HUTPOCOCTUHEHHUH, HUTPOOJICPHUHOB, HUTPOKAPOOHHIBHBIX COCIUHECHUH,
HUTPOKapOOHOBBIX KUCIOT. VX mpumeHeHue.

Pasznen 3. Kuciaopoacoaep:xxammue HuTpocoeauHenus. Hurpocnuptel. 3aBUCHMOCTh HMX
($u3NYECKNX U XUMHUYECKUX CBOMCTB OT CTPOECHHUS, CIIOCOOBI IOIYyYEHHsI U pUMeHeHHe. TexXHOI0rus
HUTPOCIUPTOB U aMHUHOCITUPTOB HA UX OCHOBE.

Hutpoxucnorel. 3aBUCHUMOCTh (PU3NYECKUX M XUMUYECKUX CBOMCTB OT CTpoeHusl. CrocoOs
MOJTyYEHUs U IPUMEHEHUE.

Pazgen 4. HurpoaMuHbI.

C-Hurpoamunbpl. ®u3nyeckrne 1 XMMUYECKHE CBOMCTBA. PeakInu ¢ yaacTieM aMHUHOTPYIITIBL.
Crnioco0Obl monyvyenus u npuMeHeHne. «OcHoBaHMs MaHHUXa», UX UCIIOJIb30BaHUE B cUHTE3e DM.

N-Hutpoamunsl. dusnueckue coiictBa. CTpoeHHe U TayToMepusl. XMMUUECKHUE CBOMCTBA.
BoccranoBnenue, ruapoiau3, aJKUIUPOBAHME, ALMJIMPOBAHHUE, TaJOT€HHPOBAHUE, HUTPOBAHUE B
KHCJIOH U IeJI0UHO0H cpene, peakiuu Aupu, Mannuxa, Muxansisi. CriocoObl osrydenust. MexaHu3Mbl
N-HUTpOBaHUSI IEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX aMUHOB. [IpuMenenue.

®usznyeckue M XMMHYECKHE CBOWMCTBa, IIOJy4Y€HHE M MNpUMEHEHHe dSTuiieH-N,N’-
JUHUTPAMHUHA, JIUHUTpATa JUAITAHOJ-N-HUTpaAaMUHA, HUTPOrYyaHHJIMHA, HUTPOMOYEBUHBI, N.N-
JUHUTPAMHUHOB. TEXHOJIOTUSI HUTPOT'yaHHINHA.

Pazgen 5. Oprannyecue a3uabl.

Crpoenue, puznueckue 1 xuMuueckue cBoictBa. CriocoObl MOTy4YeHUs U IPUMEHEHHE.

Pazgen 6. ludropamuHbl.

dTopupyromue u TudTopaMHHUPYOIIUE areHTbl. CrocoObl MOTy4YeHUs U IPUMEHEHHE.

Pazgen 7. O-HutpocoennHenusi (HUTpo3pupsbi).

3aBUCUMOCTh (PU3MUYECKUX CBOWCTB OT CTPOEHHUS. XHWMHUYECKHE CBOMCTBA HHUTPOI(PHUPOB.
[lepestepudukanus, BOCCTAaHOBJIEHHE, THAPOJM3, TEPMHUECKOE pa3jiokeHHe. TOKCHYHOCTh
HUTPO3(UpoB. CriocoObI MONTYYSHHUS U PUMEHEHNE HUTPOI(HUPOB.
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I'muuepuntpunutpar (HuTpornuuepuH). CBoWCTBA W MpUMEHEHHUE. TEeXHOJOTHsS >KUIKUX
HUTPO3(PHUPOB (MHKEKTOPHBII METO).

HI/ITpaTBI OCJIIFOJI036bI. CTpOGHI/Ie, CBOﬁCTBa, CI10CcOObI MNOJIY4CHHUA U TPUMCHCHUC HUTPATOB
O CIIOJIO3bI paBHOfI CTCIICHHU 3T€pI/I(1)I/IKaL[I/II/I. Oco0eHHOCTH TEXHOIOTHH O-HI/ITpOBaHI/IH OCJJIFOJI03bI.

4. O6bpeM yueOHON TUCIUTUINHBI

Bceero 6 cemecTp 7 cemecTp
Buabl yueoHo# padoThl
3E |Axkax.u.| 3E |[Axan.u| 3E |Axkan u.
O0masi Tpy10€eMKOCTb AW CHUILIUHBI 9 324 4 144 5 180
KonTakrHas padora — ayiuTopHbIe 3.55 128 1.33 48 222 30
BaHATHSA:
B TOM 4ucJie B popmMe NPaKTHYECKOI 15 54 ) ) 15 54
MOATOTOBKH
Jlexuunu (Jlex) 0.89 32 0.89 32 - -
IIpaxtuyeckue 3ansatus (I13) 0.44 16 0.44 16 - -
JlaGopaTopusie 3ansiTus (J1ad) 2.22 80 - - 2.22 80
B TOM 4HCJIe B (pOpME MPaKTHIECKOM ) 7 ) i ) 7
[10JITOTOBKHU
CamocrosiTesibHasi padoTa: 4.45 160 1.67 60 2.78 100
KonTakTHast camocTosiTenpHas pabora 02 02
4.45 1,67 2.78
CaMOCTOSITEIbHOE U3YUYEHHE PA3JIEIOB 159.8 60 99 8
T CLIATUTHHBI
JK3aMeH 1 36 1 36 - -
KonTakTHast paboTa — MpOMEKyTOUHas
0.4 0.4 -
ATTeCTaIHs 1 1 -
[loaroToBka K 9K3aMeHy 35.6 35.6 -
Bujx KOHTPOJIA: JK3aMeH 3auer
Bcero 6 cemecTp 7 cemecTp

Buabl yueOHO#l padoThI
3E |Acrp.u.] 3E |Acrp.u.] 3E |Actp.u.

O0masi Tpy10€eMKOCTh AW CHUILIUHBI 9 243 4 108 5 135
KonTakTHas paboTra — ay1iuTOpHbIE 3.55 9% 133 36 222 60
BaHATHS:

B TOM 4HcJie B (popMe NPAKTHYECKOMH 15 405 ) ) 15 405
MOATOTOBKH ) ) ) )
Jlexunu (Jlek) 0.89 24 0.89 24 - -
[Ipaktrueckue 3anstus (113) 0.44 12 0.44 12 - -
Jlabopatopusie 3ansTus (J1ab) 2.22 60 - - 2.22 60
B TOM 4HCJIe B (pOpMe MPaKTHIECKOM ) 54 ) i ) 54
MOJITOTOBKH
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CamocrosiTesibHasi padoTa: 4.45 120 1.67 45 2.78 75
KonTakTHast camocTosiTenpHas pabora 0.2 02
4.45 1.67 2.78

CaMOCTOSITEIbHOE U3YUYEHHE PA3JIEIOB 159.8 45 748
TV CLIATUTHHBI
JK3aMeH 1 27 1 27 - -
KonTakTHast paboTa — MpOMEKyTOUHas

0.3 0.3 -
ATTeCTaIUs 1 1 -
[ToaroroBka K 3K3aMeHy 26.7 26.7 -
Bujg koHTpOJIA: JK3aMeH 3aver

AHHoOTauus padoyeil MpOorpaMMbl TN CIUTLINHBI
«Xumuyeckasi Gu3NKa IHEProHACHIIIEHHBIX MAaTEePHATOB»
(1.0.29.02)

1. eap AWCHMIVIMHBI — H3Y4YEHHE TEOPUHM  BO3HUKHOBEHHS UM Pa3BUTHUSA
CaMOPACTIPOCTPAHAIOMUXCS (PU3UKO-XMMHUYECKUX MPOIECCOB TOPEHUS M JETOHAIMM, KUHETHKHU
XUMHMYECKUX PpEaKIUi, JeKallMX B OCHOBE B3PHIBYATOIO IIPEBpAILEHUS SHEPTrOHACHIIIEHHBIX
coenuuenuii (OHC).

2. B pe3yJbTare n3y4eHus1 AUCHUIIUHBI 00y4YaIO M IACH JOJI/KEH:

Obaaoamsb cnenyronMA KOMIETSHIUSIMU U UHIUKATOPAMH UX JTOCTUIKCHHUS:

MK-1 (I1K-1.2); ICK-1.1 (IICK-1.1.3, TICK-1.1.5, TICK-1.1.6, [ICK-1.1.8); ICK-1.2 (IICK-
1.2.1, [ICK-1.2.2, [ICK-1.2.4, I[ICK-1.2.6, IICK-1.2.7, IICK-1.2.8. IICK-1.2.9. IICK-1.2.10).

3name:

— OCHOBHBI€ ITPUHLIUIIBI BEIOOPA HOBBIX SHEPrOHACKHIIIEHHBIX COSIMHEHUI];

— KOJIMYECTBEHHYIO TEOPUI0 BO3HUKHOBEHHS M Pa3BUTHS CaMOPaCHpOCTPaHSIOLIUXCS
(U3UKO-XUMUYECKHIX TPOIIECCOB TOPEHUS U IETOHAIUH, TIEPEX0/1a TOPEHUS B IETOHAIIUIO;

— COBPEMEHHBIE TPEJCTABICHUS O METOJAaX pacueTra M CO3/JaHMsI HOBBIX COCAMHEHHH U
COCTaBOB C 3aJaHHBIMU (DU3MKO-XMMHUYECKUMH, B3PBHIBYATHIMH, MEXAaHUYECKHMMU H JIPYTHUMH
CHeualbHbIMUA CBOMCTBAMU;

— KJIaCCU(MKAIMI0 SHEPrOHACHIIIEHHBIX MAaTepPUAJIOB W M3ACIUH C TOUYKU 3pPEHHS
MPOMBIIIUICHHOW  0€30TMacCHOCTH, TPAaHCHOPTHPOBKH, XPAHEHUS, NPUMEHEHHs, OCHOBHYIO
HOMEHKJIATYypy MaTe€pUaioB U U3/IEINH;

— XUMHYECKUE, (UBNKO-XUMUYECKHE, SHEPTreTHUECKUE U B3PHIBUATHIC XaPAKTEPUCTHKHU
OCHOBHBIX NPEACTABUTENICH NHIUBUYAIbHBIX U CMECEBBIX SHEPTOHACKIILIEHHBIX MAaTEPUAJIOB;

— TEOPETHYECKUE OCHOBBI Pa3pad0TKU COCTABOB HA OCHOBE YHEPrOHACHIIIEHHBIX MaTepHaJIOB;

Ymemy:

— TEOPETHUYECKH PACCUUTHIBATh U SKCHEPUMEHTAILHO ONPENEIsITh TEPMOJIMHAMUYECKHE M
B3pPbIBYATHIE XapPAKTEPUCTUKH SHEPTOHACKIIIEHHBIX MATEPHAJIOB;

Bnaoemy:

— METOJaMH HCIOJIb30BAaHUSI COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJOTUW MJisl pacyera
CBOICTB B3pBhIBUATHIX BEIIECTB, IPOLIECCOB FOPEHUS U ACTOHAIUY;

— METOJIMKaMU pacyeTa U SKCIIEPUMEHTAJIbHOIO ONPEIEICHHS B3PbIBUATHIX XaPaKTEPUCTHK U
CHeLHaJIbHBIX CBONCTB SHEPTrOHACKHIIIEHHBIX MAaTEPUAJIOB U U3/ICIINH;

— HAaBBIKAMHM  JKCIIEPUMEHTAIBHOW pabOThl 1O HCCIIEIOBAHMIO DHEPTOHACHIIIEHHBIX
COEOUHEHNN.
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3. KpaTkoe conep:kaHue TMCUUIIUHBI:
Beenenne

DHepreTUuecKue pecypchl  4YelloBeuecTBa. XuMudeckue odHeproHocurenn (XOH).
OCOOEHHOCTH PHEPreTUIECKUX MOTPEOHOCTEH HEKOTOPBIX OTPACC TEXHUKH. DHEPrOHACHIIICHHBIE
matepuansl (OHM). KonnencupoBanusie B3pbiBuaThie cuctembl (KBC). Obnactu mpumeHeHwus.
OcHoBHbIe npecTaBuTeny KoaeHcupoBaHHbx BC. Kitaccudukanus 9HM. CiocoOHOCTE BelecTBa
K DK30TepMUYEeCKUM mpeBpanieHusM. Camoyckopsromuecss peakuud. CrnocoOHOCTh  (hU3HKO-
XUMHUYECKUX TMPOLECCOB K CaMOPACIpOCTPaHEHHUIO. TemnjaoBoe, aBTOKATAIUTHUYECKOE U LEMHOE
camoyckopeHue. @opMbl ¥ CIOCOObI MHUIIMMPOBAHMS B3PBIBHOTO MpeBpalieHusi. OCHOBHbBIE PEKUMBI
TOpPEHUS - TETJIOBOM U XOJIOJHOTIIAMEHHBIN, KWHEeTHYeCKui U udPy3nonnbiid. ['opeHune JaMmmuHapHoe
(KOHIYKTUBHOE), TypOyJeHTHOe (KOHBEKTHBHOE). PaamanmuoHHBIN pexuM TopeHus. B3pbiBHOE
ropenue. Jleronamnus. IIpoGreMbl BIPHIBOOE30MACHOCTH B XUMHYECKOM M HWHBIX OTpPACIAX
MIPOMBIIIUIEHHOCTH.

Pa3gen 1. OCHOBBI XUMHYECKOI KHHETHKH TEPMHUYECKOI0 Pacnajia YHeProHachIeHHbIX
MaTepHuaJioB
OcHognvle nonoxcenusn u OnpeodeenHus XumuuecKkoll KUHeMmUuKy mepmuiecKo2o pacnaoa
IHEP2OHAaACHIUeHHbIX mamepuanog (M)

MoHOMOJNIEKYIISIpHBIE W OMMOJICKYJISIpHBIC peakimu. [ yOmHa  mpeBpaimieHus.
Xapakrepuctuueckoe Bpemsi peakuuu  (tr). [apanTuiinelii  cpok  xpanenus. [IpunHimn
KBa3UCTALIMOHAPHBIX KOHIECHTpAaNUWA. MaKpOCKOTMYECKUE CTaJlMU CIOXKHBIX peaknuil. Peakumu,
KOHTpoJiupyemble nud¢ys3ueil, U sHeprus akTUBaUMU. BnusHue TemmnepaTypsl Ha KOHCTAaHTY
CKOpoCTH. Peakiuu pasiioxeHus U peakiuu okucieHus. Ux temneparypHble 3aBucuMocTu. LlenHbie
peakui. OcoOEHHOCTH OKHUCIICHHS TUOKCHIOM U OKCHJIOM a30Ta.

Tepmuueckuii pacnao paznuunvix Kkaiaccoe IM.

OcHoBHBIE oOcoOeHHOCTH pacnaga OHM (kuHeTHYecKHMe XapaKTEepPUCTUKH, TPOIAYKTHI
pacnajza, BbleNeHHE Temia mpu pacnane). OCoOCHHOCTH HH3KOTEMIIEPATYpHOTO XUMHUYECKOTO
npeBpaiieHus DM pa3HbIX KiaccoB. Xumudeckas ctoiikocth DHM (mpu xpaHeHuu, B mpoliecce
MIPOM3BOJCTBA, MPHU CHAPSDKEHUHU, B YCJIOBUAX HpuMeHeHHs). IlyTu moBbIIEHHS XHMHUYECKOU
CTOMKOCTH. MeTroapl OLEHKM XHMHYECKOH CTOMKOCTH. MeEToabl UCCIIeIOBAaHUS KUHETUKU
Tepmuyeckoro pasnoxkenuss DHM. Hewusorepmudeckass kunHetuka. OmnpenesneHne KHHETUYECKHX
napaMeTpoB.

BrusitHue arperaTHOrO COCTOSIHUSI Ha CKOpPOCTh pacmnana. Peakuuu B ra3oBoi (aze. Ponb
reTepPOreHHBIX MPOIECCOB. BiusiHre 00paTuMOCTH peakiiuii pacmaga Ha KHHETHIECKUE TapaMeTphI.

Peakiuu B xumkod ¢asze. ABrokaranu3. JIuHelHbIi aBTOKaTanu3. M3MeHEHHE CKOPOCTH
aBTOKATAJIUTUYECKOM PEaKIH CO BPEMEHEM.

Pacnag TBepapix BemiecTB. D((HEKTHI, KOTOPBIE BO3MYIIAIOT M MAaCKUPYIOT TBEPAOQa3HBIMA
nporecc. TonmoXuMUYecKue peakuuu npu pacnane M. BiausiHue BHEITHUX BO3JICHCTBHIA HA pacral
OHM.

Anudatndeckue M apoMaTHUeCKHe HUTPOCOSAMHEHHs. MOJICKYISpHBIA M paguKaIbHBIHA
pacnaj. Biusaue ctpyktypsl. Hutpo-uutputHas neperpynmnuposka. ObpasoBanue anu-hopMabl.

Tepmuueckuit pacnan HUTpodpupoB. OcoOeHHOCTH pacmana B xKuakoil (aze. BrusiHue
CTpYKTYpHL. Biustaue Boapl. ['naponns. OcoOeHHOCTH pacnaga HUTPOKIETYATKH.

Bropuunsie HUTpamMuHbBL. BiusiHuE reOMETpHYECKON CTPYKTYpPhl HUTPAMUHHOTO (hparMeHTa
HA KHHETHUYECKHUE TTapaMeTphlI.

Oprannueckue a3uapl. TepMmudeckoe pasnoxkenue pypazanoB u pypokcanon. Tepmudeckoe
paszioxeHue TeTpa3zonioB. Oprannyeckue 1uTOPaMUHOCOETUHEHHMS.

OO61re 3aKOHOMEPHOCTH TEPMHUUECKOTO PA3JI0KEHUSI OHUEBBIX cosield. BiusiHnne n30bITOUHON
KHUCJIOTHI WK OcHOBaHUs. CyOnuMarus ¥ TEPMHUYECKOE Pa3IoKeHHE.

A3OTHasi KHUCJOTa. BiusiHHE KOHIIEHTpAalMd HAa KUHETHYECKHUE 3aKOHOMEPHOCTH pacraja.
PacTBOpBI a30THOW KUCIIOTHI B OPraHUYECKUX PACTBOPUTEISX.
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XinopHas kucnoTa. [I[pruunHbl ocTaHOBKY pacnajia. Brnusinue konueHTpaiuu. LlemHoit mpoiiecc
MpU Pa3TOKEHUM.

Hutpar ammonud. MoOHHBIN W paguKadbHBIA MEXAHU3M pA3JIOXKEHUS. BiusHHEe BOABI,
KHCJIOTHI 1 aMMHaKa Ha CKOPOCTh pa3jiokeHus. BiusHue 100aBOK Ha CKOPOCTh Pa3ioKEHUSI.

[Tepxsopar ammonus. KuHeTuka HU3KO- U BBICOKOTEMIIEPATYpPHOTO pas3ioxeHus. Biusgnue
M30BITOYHBIX KHUCJIOT U OCHOBAHMM, PAa3IMYHBIX T00ABOK M M3Iy4YeHHs. TepMUYecKoe pas3iioKeHue
CMECEBBIX CHCTEM Ha OCHOBE MEPXJIOPATA AMMOHHUS.

Jluautpomuat ammonusi. Hurpodopmar runpasuna.

Pasnen 2. Tensiopusnka 3K30TepMUYECKUX XMMUYECKUX NpeBpalieHui
Aouabamuueckoe gocniamenenue

[IpeoOpazoBanue skcroneHnuanbHoi (yHkimu mo J.A. ®dpank-Kameneukomy. IlogoOue
MOJIEW KOHLEHTPALUI MO0 TEMIIEPATYPBHI.

CKOpOCTh BBIIEICHHUS TeIla NPU XUMUYECKOM peakiuu. DK30T€pMUYECKash peakuus B
agnabatnyeckux yciaoBusx. CKOpOCTh HAKOTUICHHUS TeIUIa B cucteMe. Makcumym ckopocTu. [lepuon
UHAYKIWH (ta). Kputepuii B3peiBuaroctu. "Boipoxkaenue". 3aBUCUMOCTh aiuadaTHUECKOTro Mepruoaa
MHAYKLHU OT Ha4yaJIbHON TeMIIepaTyphbl U JaBJICHUS.

Teopus "mennoeozo e3pviea”’

Teopuss H.H. Cemenora u JI.A. ®pank-Kamenenkoro. CKoOpoCcTh BBIACICHUSI, TOABOJA,
oTBoAa u HakoruteHus teria. Kpurepuit Cemenosa (Se) u @pank-Kameneukoro (Fk). Kputnueckue
YCIIOBHUS TEIUIOBOTO B3pbIBA MPU MOCTOSSHHOM Kod(¢uimeHTe TeruiooOMeHa. Bpemst mporpesa u
Nepuol MHAYKIUHU. 3aJepkka BocIiulaMeHeHus. OCHOBHbBIE 3a/aud TEOPUM BOCIJIAMEHEHUSI.
ABTOKaTanuTHYecKuid "TeraoBoi B3peIB". OuaroBelii "TemoBoil B3pbIB". BocmameHeHue mnpu
anabaTHYeCKOM CKaTHHU ra3a. BocriamMmeHeHune B MoToke.

3ascuzanue

[lepexoq OT CMMMETPHUYHOIO BOCIUIAMEHEHHS K HecMMMeTpuyHoMmy. HecummerpuuHoe
BOCIUIaMEeHEeHHe iacTuHbl (3amada A.b. 3enpnoBuua). Bocruiamenenne moimyOecKOHEYHOTO Teda.
Bocmuiamenenue u ropenne. MeToibl onpeiesieHUs] XapaKTepUCTHK BOCIUIAMEHEHUS U 3a’KUTaHMUS.

Paznen 3. TepmoanHamuka GU3NKO-XUMHUYECKUX BOJH
Tepmoounamuueckoe onucanue 07 1HOBbIX NPOUECCOB.

BonHoBBIE IBIIEHUS B MPUPOJAE U TEXHUKE, COMPOBOXKIAIOIINECS CYIIECTBEHHBIMU (PU3UKO-
XUMUYECKUMU MPEBPALICHUSIMU - BOJHBI TUIABJICHHS U KPUCTAIUTM3ALMH, KUIIEHUS U KOHICHCALIUH,
noJUMOpQHBIE TIEPEXOIbl, TOIOXUMHYECKUE PEAKIIUU B BOIHOBOM pexume. udy3rnoHHbIC BOTHBI,
BOJIHBI TPOTpeBa M OXJIAXKJIEHUS, 3BYKOBBIE BOJHBI, YyJapHbIE€ BOJHBI M BOJIHBI Pa3peKEHUS.
VYpaBHEHUSI COXpaHEHUs M YpaBHEHUE COCTOSHHUS MCXOJHOTO BEIECTBA M IMPOJYKTOB T'OPEHHUS U
B3pbIBa, KaK OCHOBAa MaTeMaTHYECKOTO ONUCAaHUS NPOLECCOB  PACIPOCTPAHEHUS BOJH
9K30TEPMUYECKMX XUMHUYECKHX peakiuii. CBs3b (YHKIHA COCTOSHUS M THUIPOAMHAMUYECKHX
MEPEeMEHHBIX B JIaHHOM Ce€YeHUU BOJHBL. Anumabara ['roronmo. [Ipsmas Panes-Muxenscona.
Hednarpamus. eronamms. YcmoBue XKyrs. CranuoHapHOCTh JBWKEHUS U YCTOWYHMBOCTH
CTAallMOHAPHBIX perieHuid. [1yTi peanuszanuu CHIIbHBIX U c1a0bIX BOJIHOBBIX IPOLIECCOB.

Tepmoounamuxa zopenus u demonayuu

Hcxonubie nmonoxenus. CrexuoMeTpusi B3peIBUaThIX cucTteM. Kucnopoansiit 6ananc (Kb) u
kodhdummeHnT u30biTka okuciautens (ao). Kucmopomsbeiii kodddunueHt (A). DKBUBAIEHTHOE
otHotienue (). KoMrnoHoBKa 1 pacdyer 3JIeMEHTapHOTO COCTaBa B3PHIBYATHIX CUCTEM.

Koppensiunonnsie Meroasl pacuera AH/S°. VI3MeHeHWE SHTanpnuu B pe3yJIbTaTe pEaklUH
B3pbIBUATOro npespaiieHust AH,°). OcHoBHbIE (POPMBI ypaBHEHUS] COCTOSIHUS MPOJTYKTOB TOPEHUS U
B3pbIBa U 00yacTH ux npumMeHeHus (cropanue TPT B momy3aMkHyTOM 00BEME; CrOpaHUE MOPOXa B
3aMKHYTOM 00bEME; IeTOHAIUS U pacIIipeHne MPOAYKTOB B3pbIBA).

Ipooyxkmout 2openus KBC npu ymepennom oaeienuu

TepMonrHamMuueckoe paBHOBECHE B IPOAYKTax ropeHust. OCHOBHbIE PABHOBECHBIE PEAKIIUH,
ux sHeprun ['m66ca ((AGr), xoHcTaHThl paBHOBecus (K)). Tabiuipl BHYTpEHHUX SHEPrui u
sHTaNbNUH npoaykToB roperus. Tpu rpynmnsl CHNO - B3pbiBuathix cucteM. [TpubiamkeHHbIN pacder
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cocTaBa U TEPMOJMHAMHUYECKHUX XapaKTEpUCTHK MPOAYKTOB CrOpaHUsI B PABHOBECHOM
annabarnyeckoM mporecce. Jlucconmanus NpoaykKToB cropanus. OOpa3oBaHHME THIPOKCHI
paaukaiga, OKCHAOB a30Ta, METaHA, aMMHaKa M CHHWJIBHOM KHCIIOThI NpPU TOPEHHUU M B3PBIBE.
[Iponyktel cropanusi ramorenconepxkammx BC. OOpa3zoBaHue caxu Npu ropeHud. [ opeHue
MeTauioB. Pacuer coctaBa W TEPMOJMHAMUYECKUX XAPAaKTEPUCTUK TMPOAYKTOB CrOPAHHUA.
PaBHOBECHOE OXJ1aXKI€HHE TPOTYKTOB CTOPAHUSL. 3aMOPOKEHHOE PAaBHOBECHE.

Tepmoounamuka npooykmoe e3pwviea KBC.

MeToabl 3KCIEPUMEHTAIIBHOTO ONPEEICHHS] TEIJIOThI, TEMIIEPATypPhbl U COCTaBa MPOAYKTOB
ropeHusi W B3pbiBa. Kamopumerpudeckas Oomba beptio. bomba buxens. JleTOHaIMOHHBIHA
KaJIOpUMETP.

VYpaBuenne HoOms-AGens. KoBomtoMm u cmina mopoxa. YpaBHEHHE COCTOSIHUSI MPOAYKTOB
B3pBIBA IIPU cBepXBhIcOKOM aasnenuu (10°-10'! T1a). TemnoBoe (KHHETUYECKOE) NAaBICHHUE U YIIPYTOE
(xomonHOE, cTaTtuyeckoe) JnaBieHue. llpuHiun pacuera cocTaBa U TEPMOJMHAMHUYECKUX
XapaKTEPUCTUK MPOAYKTOB B3pbIBA IIPU BHICOKOM JaBJICHUH.

Pa3znen 4. Teopusi ropeHust
Cmayuonapnoe zopenue

Hopwmanbhas ckopocth ropenus. ['opeHue ra3oB M JIeTyuyuxX B3pbIBYATHIX BEILIECTB. 30HA
nporpeBa M 30Ha peakuuu. bananc Temna npu jJamuHapHOM ropeHud. HopmanbHasi CKOpPOCTb
OJIHOCTaJIMMHOrO ropeHus. Benymas cragus ropenus. /J[ByxcraauifHoe ropeHue.

l'opeHne B3pBIBYATHIX BELIECTB C TEIUIOBBIJCIICHUEM B KOHIACHCUPOBAHHOW (a3ze. SIBneHue
JUCIIEPTUPOBaHMs pU ropeHuu. Beaymas ctaaus ropeHus.

Bnusinue naBieHus M Ha4aIbHOW TEMIEpaTyphl HA CKOPOCTh FOPEHHsI KOH/IEHCHUPOBAHHBIX
cucreM. [IpakTnyeckoe 3HaUEHUE YKAa3aHHBIX 3aBUCUMOCTEN.

Pesynbratel onbiToB mo ropeHuto KBC pa3iauyHbIX XMMHUYECKHMX KilaccoB. Peakuus B
KOHJICHCUPOBAHHOM U Ta30BOM (ha3zax.

3aKOHOMEPHOCTH TOPEHHS CMECEBBIX TBEP/AbIX PAKETHBIX TOIUIMB. BiusHue npupoasl u
pa3Mepa 4YacTHULl OKHUCIUTENS, MPUPOIbl CBA3YIOIIEr0, COOTHOLIEHUS OKHUCIHUTENb-TOpIOYEe.
PerynupoBanue 6aJIMCTUYECKUX XapaKTEPUCTHUK.

MeTtob! onpe/iesieHus] CKOPOCTH TOPEeHUs] KOHIEHCUPOBAaHHBIX cucTeM. bomba nmocTossHHOro
nasiieHusi. Manomerpuueckas 6om6a. VccnenoBanus CTpyKTyphI IIJIAMEHU.

Tennoeas neycmoituueocmp 2openus
[Ipenensl pacnpocTpanenus mwiaMmenu. Kputudeckuil tuamerp ropenusi. KoHleHTpaloHHbIe
npeaensl. TemsoBas HeycToiuuBocTh mpu ropernn OM. Kpurepuit 3enpaoBuua. Kpurepuit
Hosoxuiosa.
T'uopoounamuueckan neycmou4ueocms 20peHus
ABToTypOynu3amus ropeHusi kuakocted mo Jlanmay-AuapeeBy. BnusHue BA3KOCTH Ha
KPUTHUYECKYIO CKOpPOCTh TopeHusi. TypOyneHTHOe (KOHBEKTMBHOE) TOPEHHE IMOPOMIKOOOpa3HBIX
BemecTB. [lepexon ropenns Ha TypOyneHTHBIN peskuM. OMbITHl B 00MOE MOCTOSTHHOTO JIaBJICHUS U B
MaHOMETpUYECKON 6oMOe.
I'azoounamuueckan neycmouuugocmsy 20penus
lMazopnHamuueckass HEYCTOMUMBOCTh TopeHus: OM. BiusitHue nokasaTensi CTENIEHHU B 3aKOHE
TOpPEHUs Ha ra30JMHaMUYeCcKas HEyCTOUYUBOCTb.
Pa3nen S. Teopusi neToHanuM
Teopusa oemonayuu 2a3o06
[TpaBuno or6opa Yenmena-XKyrs. CKOpoCTh AETOHAIIMHU Ta3a. 3aBUCUMOCTh €€ OT TEIUIOTHI
B3pbIBa, COCTaBa MPOAYKTOB B3pbIBa, HAuyaJlbHON TeMmmepaTypbl U JaBieHHUS. Teopus U OIIBIT.
CrpykTypa GpoHTa JeTOHAIIMOHHOM BOJHBL. CIIMHOBAS IETOHAIIMS B Ta3ax.
Yoapnovie 6onnut 6 konoencuposannvix éewyecmeax
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W3mepenue JaBieHuss B yJapHoW BosHe. Merton oTkona. Meton  akBapuyma.
DJEeKTPOMAarHUTHBIA METO/A. Y HapHble aauadaThl KOHACHCHUPOBAaHHBIX BEIIECTB. Temmeparypa
YAApHOTO pa3orpesa.

Jlemonayua KOHOEHCUPOBAHHBIX eU|ECE

3aBUCUMOCTb WJCATbHOW CKOPOCTH JI€TOHAIMHU OT IUIOTHOCTU Hapsana. Teopus maeanbHOU
netoHauuu KBC Jlannay-CraHiokoBu4a. Y paBHEHHE COCTOSHUS MTPOIYKTOB B3phIBA MIPHU IETOHALIMH.
Mexanu3zM peakuuu Opu JAeToHauuu. Temmneparypa jaetoHauuud. MeTonapl pacuera mapameTpoB
JNETOHaUMU.  MeToapl  SKCHEPUMEHTAIBHOIO  ONpEAENICHHWs  NapaMeTpoB  JIETOHAIMHU
KOHJIEHCUPOBAaHHBIX DOM.

Hecmayuonapnule saenenus npu oemonayuu Konoencuposanuwvix IM.

JleToHanuss KOHJAEHCHpPOBaHHBIX OM ¢ moTepsMU. 3aBUCUMOCTb CKOPOCTH JIETOHAIUH,
JIABJICHUSI U TEMIIEpPATypbl B JIETOHAIMOHHOM BOJIHE OT AuaMerpa 3apsna. Kputuueckuilt nuamerp
netonanuu. [lpuamun O0.b. Xapurona. 3aBUCHMOCTh KPUTHYECKOTO JHaMETpa JCTOHAIUA OT
HAYaJIbHOU TEMIIEPATyphl, INIOTHOCTH 3apsijia, pa3MEpOB YaCTHIl U Jp. pakTopoB. BiusiHue o6omouku
Ha CKOPOCTb M KPUTHMYECKUH TUaMETp AETOHAUuU. Teopus KPUTHUECKOTO JAMAMETpa JETOHALMH
TOMOT€HHBIX OM.

HuzkockopocTHBIE 1€TOHAIIMOHHBIE PEXUMbBI, MEXAHU3MbI UX PACIIPOCTPAHEHUS B KHUJKUX U
TBEpABIX OM.

Pa3nen 6. Bo30y:x1eHue B3pbIBYATOrO NPeBpALICHUSA
Bo3zoyscoenue xumuueckoii peakyuu noo 6030eiicnmeuem 6HeUIHe20 UMNYIbCA

OcHOBHBIE MOJIOKEHUS. Buabl 4yBCTBUTEILHOCTH K BHEIIHUM BO3JeWcTBUSIM. HauanbHble
UMITYJIbChl. 30UpaTenbHOCTh YYBCTBUTEILHOCTH DM K pa3IMuHbIM HAa4aJlbHBIM UMITYJIbcaMm. [lyTu
BO3HUKHOBEHUSI B3PBIBOB IPU IIPOU3BOJICTBE, XPAHEHUH U IPUMEHEHUH B3PBIBUATHIX MAaTEPUAJIOB.

Bo3zoyscoenue 63pvieuamozo npeepaunieHus menioevlm UMnNY1bCOM

Bo3HukHoBeHue Benblllikd BB mnpu mnocrosiHHON TemIiiepaTtype WM MEJJIEHHOM Harpese.
BosnuknoBenue ropenuss BB npu ero momkuranuu (Bocriamenenue BB). DxcnepumeHnTtanbHbie
METO/IbI OTIPEIeNIEHNs YyBCTBUTENBHOCTH BB Kk TernoBoMy Bo3AeiCTBHIO.

Bo3soyscoenue 63pviea npu mexaHuueckux 6030eicmeunx

MexanuzM uHUIMUpoBaHUs TBepAbix BB. KoHueHTpauus sHEprum ymnpyroro c:katwus.
Pazpymenne. Pa3zorpeB Ha IUIOCKOCTSX CKOJBXEHHs. Poiib yacTuil aOpa3uBHBIX MaTepUajoB.
Metons! ucnbitanusi: konpsl K-44-1 u K-44-11, npubopsr Nel u Ne2. OcHOBHBIE XapaKTEpUCTHKU
YyBCTBUTENIBHOCTU. KpuTHueckoe HamnpssKeHue, KpPUTHYECKas SHEprus, HauMeHbIIas BbICOTa
MaJIeHusl TPy3a, 4acTOCTH B3phiBOB B mpubopax Nel m Ne2. UysctBuTENnbHOCTH DM K TpEHHIO.
Mertonp! ucnsitanus, konep K-44-111. CpaBHeHrE METOIOB UCTIBITAHUS JPYT C IPYTOM.

Bo30yscoenue 63pviea npu OunamudecKux 6030eicmeusx.

ToueuHoe WHULKMHUpPOBaHHE. MUHHUMAaNbHBIN WHUIMUPYIOMIUN UMnyibc. MHuUnuupyroiiee
JIEWCTBUE KaIlCIOJIEH-AeTOHATOPOB. YJiapHasi BOJHA KaK Pe3yJdbTaT M MCTOUYHUK BO3HUKHOBEHUS
B3phIBa. Kputnueckoe naBieHne MHUIMUPOBAHUS I€TOHAIIMHU. 3aBUCUMOCTb KpPUTHUECKOT'O JaBJICHUS
WHUIMUPOBAHMSA JICTOHAIIMU OT pa3nuyHbIX (hakTopoB. [lepenada neronanuu yepes nperpafdy, [am-
tect. Ilepenaua peroHanuu Ha paccrosiHue. Metonsl ucnbiTaHui. PaccrostHust Ge3omacHbie 1O
nepegayde AeTOHAIMH.

Bo3oystcoenue e3pvieuamozo npeepauienus npu 030€icCmeUN 21eKMPULECKUX UMNYTIbCO8

Bo3zneiictBe MOCTHKAa HaKalMBaHHA, DJIEKTPHUECKOTO TMPOOO0s pPa3psSIHBIX HCKPOBBIX
MIPOMEKYTKOB, JIEKTPHUUECKOIO B3phIBA METAUNIMYECKUX MPOBOJIOYEK HA KOHJEHCUPOBAaHHbIE DM.
UyBCTBUTENBHOCTh KOHACHCUPOBAHHBIX DM K pa3psly CTATHYECKOTO AIEKTPUYECTBA.

Ilepexoo zopenus 6 demonavuio (I11'/]).

OcHoBHbIE cTaauM Iporecca. MeTo sl UCClIeZJIOBaHUS TpoIlecca, ONpeIeeHNs] CKIOHHOCTH
OM k IIT'J. Kputuueckre ycioBHUsi CTAllMOHAPHOTO T'OPEHHUsI, CPbIBA CTALIMOHAPHOTO pEeXUMa Ha
KOHBEKTUBHBIM peXHUM. PexUMbl KOHBEKTMBHOIO TOPEHHUS, MEXaHU3M (OpMHpOBaHHUS YyHapHOU
BOJIHBI KPUTHUYECKOH HMHTEHCUBHOCTU. OCOOEHHOCTH TIepexoja TOpEeHHs B JETOHAIMIO B
MOPOIIKOOOPA3HBIX U BEICOKOIUIOTHBIX DM.
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Pazgen 7. Paspymaroniee geiicTBre B3pbIiBa
OO6mue nonoxenus o padote B3pbiBa. DopMbl pabOTHI M OaTaHC YHEPTUU TTPU B3PHIBE.

4. O6bpeM yueOHON TUCIUTUINHBI

Bcero 7 cemecTp 8 cemecTp
Bujet yuedHoit padorsl 3E |Axkaan.4.| 3E |Akag.u.| 3E AKan. 4.
O01mas Tpy10eMKOCTh M CIHUILIHHBI 10 360 5 180 5 180
KonTakTHasi padoTa — ay1iuTOPHbIE
N 4.0 144 1.78 64 2.22 80
B TOM 4HCJIe B (popMe NPAKTHIECKOU ) )
I — 1.39 50 1.39 50
Jlexuuu (Jlex) 1.33 48 1.33 48 - -
IIpaxtuueckue 3ansatus (I13) 0.45 16 0.45 16 - -
JlaGopaTopusie 3ansitus (JIP) 292 80 - - 292 80
B TOM 4HCJIe B (popMe MPaKTHUECKOM ) 7 ) i ) 7
[10JITOTOBKHU
CamocrosiTesibHast padora: 5.0 180 2.22 80 2.78 100
KonTakTHast camocTosiTenpHas paboTa 02 . 02
CaMOCTOSITEIbHOE U3YUYEHHE PA3JIEIOB 5.0 2.22 2.78
[ —— 179.8 80 99.8
JK3aMeH 1 36 1 36 - -
KonTakTHast paboTa — MpOMEeKyTOoUHas 0.4 0.4 i
aTTECTALMS 1 ) 1 ) -
IloaroToBka K sK3aMeEHy 35.6 35.6 -
Buja koHTpOJIA: JK3aMeH 3auer
Bceero 7 cemecTp 8 cemecTp
Bune1 yuebuoii pabort 3E |Acrp.u.] 3E |Acrp.u.] 3E |Actp.u.
O01mas Tpy10eMKOCTh M CIHUILIHHBI 10 270 5 135 5 135
KonTakTHast paboTa — ayANTOPHBIE
I 4.0 108 1.78 48 2.22 60
B TOM 4HcJie B (popMe MPaAaKTHYECKOH ) )
OrOTOBKH 1.39 37.5 1.39 37.5
Jlexuun (Jlex) 1.33 36 1.33 36 - -
[Ipaktrueckue 3anstus (113) 0.45 12 0.45 12 - -
Jlabopatopusie 3anstus (JIP) 2.22 60 - - 2.22 60
B TOM 4HCJIe B (popMe MPAKTHUECKOM ) 54 ) i ) 54
[10JITOTOBKHU
CamocrosiTesibHast padora: 5.0 135 2.22 60 2.78 75
KonTakTHast camocTosiTenpHas pabora 50 0.15 222 . 2.78 0.15
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CaMOCTOSITEIbHOE N3YUYEHHE PA3JIEIOB 134.75 60 7475
T CLIUTIMHBI
JK3aMeH 1 27 1 27 - -
KonTakTHast paboTa — MpoMexKyTouHas 0.3 0.3 i
aTTeCTALMS 1 ) 1 ) -
IloaroToBka K 9K3aMeHy 26.7 26.7 -
Bujg koHTpOJIA: JK3aMeH 3auer

AHHOTanus padoyell NporpaMMbl JUCIUTLTAHBI

«XuMu4eckas TexHosorusi oOpuzanTabix IJHC»

(1.0.29.03)
1. Ileab IMCHUIVIMHBI — HAy4YUTh CTYAEHTOB OOIIUM TNPHUHIMUIAM [OCTPOEHUS

TEXHOJIOTHYECKUX TPOIIECCOB IPOU3BOJCTBA JSHEProHachleHHbIX coeauHenuit (DHC) m ux
IKCILTYaTallHH.

2. B pe3yabTaTte H3y4eHUsi JUCHUNIAHBI 00yYAIOIIUHIACH T0JKEH:

Obnadams cneayOMUMA KOMIIETEHIIMSAMHA U UHIUKATOPAMH UX JTOCTHKCHUS:

NCK-1.3 (IICK-1.3.1, I[ICK-1.3.2, TICK-1.3.3, TICK-1.3.4, I[ICK-1.3.7, TICK-1.3.10, TICK-
1.3.12, IICK-1.3.13)

Buameo:

- OCHOBHBIE TPHUHIUIBI BHIOOpPA HOBBIX JHEPrOHACHIIICHHBIX COCIWHEHUNW M CO3JaHUS
TEXHOJIOTHYECKUX TPOIECCOB UX MPOU3BOJICTBA;

- TEOPETUYECKHUE OCHOBBI ITPOLIECCOB HUTPOBAHUS — MEXAHU3M, KHHETUKY U TEPMOAMHAMUKY;

- anmaparypHoe 0pOpMIICHHE MPOIIECCOB MOTYYCHHS YHEPTOHACKIIICHHBIX MAaTEPUAJIOB;

- TEXHOJIOTHYECKHUE TMPOIIECCHI MOJIYUYCHUSI OCHOBHBIX SHEPTOHACKHIIIEHHBIX COSTMHEHUIA,

Ymemn:

- CHHTE3UPOBaTh W MOJy4aTh HAa HETPEPHIBHOW yCTAaHOBKE OCHOBHBIE YHEPTOHACHIIICHHbIE
MaTepuayibl  KJIacCOB HUTPOAPOMATHUECKHX COCJWHEHUN, HUTPAMHHOB, HUTPOI(QUPOB H
TeTePOIUKINIECKUX COSTMHEHU;

- SKCIIEPUMCHTAJILHO  ONPEICIATh OCHOBHBIC (U3WYECKHEe H  (PU3HKO-XUMHUYCCKHE
XapaKTePUCTUKH SHEPTOHACKIIIIEHHBIX COSIMHEHHM, TPOBOIUTH UX aHAIN3 XUMUYECKUMH U (PU3UKO-
XUMHAYECKUMH METOIAMHU;

- BBIMOJHATh PAcUeThl KHUCJIOTHBIX CMECE, OCHOBHBIX MapaMeTPOB TEXHOJOTHUYECKHUX
MIPOIIECCOB MOJyYEHUS] HUTPOCOEINHEHHIA;

Braoemy:

- COBpEMEHHOW  uWH(oOpMamuel 1Mo  OpraHu3aluud W O0BEMY  IMPOU3BOJCTBY
SHEPrOHACHIIICHHBIX coequHeHnid B Poccun u 3a pybexom;

- HaBBIKAMH  JKCIIEPUMEHTAJIbHOH  pabOThl 1O  TMOJIYYCHHIO W HCCICIOBAHHUIO
SHEPTOHACHIIIEHHBIX COCTMHEHUN.

3. KpaTkoe conep:kanue TMCUMIIUHBI:

BBenenue

XuMuUeckass TEXHOJIOTHSI DJHEPrOHACBHIMICHHBIX COCAMHCHHMHA - pas3iell XHMHYSCKOU
TEXHOJIOTUH, OCOOCHHOCTH KOTOPOTrO OOYCIIOBJICHBI OMNACHOCTHIO TOJYyYaeMbIX NPOIAYKTOB U
PEaKIMOHHBIX MACC, UCTIONB3YEMBIX MPH MX MPOU3BOJICTBE.

Paznen 1. O0umue MpUHOMNBI MOAX0Aa K OPraHU3alUdH TEeXHOJOTMYEeCKUX TMPOLEecCcoB
NMPOU3BOJICTBA YJHEPTOEMKHX MATEPHAJIOB

®dakTopbl, ONpEeNeNAIoNe I1eJIeCO00Pa3HOCTh CO3/IaHWs HOBBIX M MOJCPHHU3AIMHI
CYIIECTBYIONTUX MPOU3BOJCTB. BBIOOP M CHHTE3 HOBBIX COCIWHEHUMN, U3YUYCHHE MX (DU3HUYECKUX,
XUMUYECKUX U CIICHUAJbHBIX CBOWCTB, OIpeAelieHne o00JacTh HCNoidb30BaHus. llapamerpsi,
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onpenensonye 3)PEeKTUBHOCTh TEXHOJIOTHH: HAINYUE MHUPOKON CHIPHEBOM 0a3bl, IKOHOMUYECKAS
3¢ (HEeKTUBHOCTD, TEXHOJIIOTUYECKAs U HKOJIOTHYECKasi 0€30MacHOCTb.

Pa3nen 2. [IpununnuanbHas cxemMa 1mexa no nojJy4eHu0) HUTPOCOeIUHEHHH.

OcoOCHHOCTH  TMPOM3BOJACTBA HHUTPOCOSCIUHEHUH C  TO3WIUH TEXHOJIOTHYECKOHN
6e3omnacHoctu. CHCTEMBI IpUEMa U XPaHEHUS ChIPbs, 00eCIIeYeHHS TIPOU3BO/ICTBA YJICKTPOIHEPTUEH,
TEIUIOM, XJIaJareHTaMHt, CKaThIMU Ta3aMu. CHUCTEMbI pereHepai OTpaOOTaHHBIX (a30THOM, CEpHOU
U YKCYCHOH) KHCIOT W pacTBopuTteneil. X poibs B MpOW3BOACTBE HUTpocoeauHeHud. OCHOBHBIC
cTaauu mnpouecca. Oxpana npupozsl nmpu npousoactse BB. TexHomornyeckue pemeHus ¢ Ueabio
ONITUMU3AIUY pacxo/ia peareHToB. Opranu3amnus KUCJIOTO- U BO1000opoTa. bruonorunueckas ouncTka
CTOYHBIX BOJ. B3psiBoOe30omacHoe ohopmIileHHE CUCTEM BEHTUIISIIUU U cOOpa OTXOIOB.

Pa3nen 3. PeakumoHHBIN y3eq B IPOU3BOACTBE HUTPOCOeAHHEHUH. {00THUTEIbHbIE
rJIaBbl TCOPUHM HUTPOBAHUA

Cucrembl IOJATOTOBKM KOMIIOHEHTOB. MeTO/Ibl  peryiupoBaHus M OOecleyeHHs
PAaBHOMEPHOCTH JO3UPOBAHUS KOMIIOHEHTOB B PEAKTOPbl JJII MHOTOKOMIIOHEHTHBIX CHCTEM.
Temora peakiu HUTPOBAHUS U Pa30aBICHUS KUCIOT U UX CMECEH.

MexaHu3M, KHHETHKA U TEPMOIMHAMUKA MPOIIECCOB HUTpoBaHus. HutpoBaHue B 6€3BOIHBIX
KHCIIOTHBIX CMECSIX: CBA3b CKOPOCTH HUTpOBaHUs ¢ QpyHKIusMu kuciaotHoctu (Ho, Hr, M). n- u o-
Kommekcbl, KOHKypupyoliee HUTpoBaHue. Pojb KaTHOH-paiMKaioB B pEAKIUAX OKUCIUTEIBHOTO U
«HOPMAJILHOTO» HUTpOBaHHs, MNCO-HUTPOBAaHUE: €T0 POJIb B OCHOBHBIX M MOOOYHBIX IMPOIECCAX.
[TapannenbHO NPOTEKAIOLIUE PEAKIIMU IPU HUTPOBAHHH.

Karanutuueckoe HutpoBanue. Ilpupona TBepapIx KaTain3aTopoB. X BIMsSHUE HA CKOPOCTh
IpoLecca U U30MEPHBIN COCTAB MPOAYKTOB HUTPOBAHUS.

Pazgen 4. Texnosoruueckoe ogopmiieHre MPoIeccOB HUTPOBAHMS

HutpoBanue B rOMOr€HHBIX U T'€TEPOrE€HHBIX cucTemax. Mcnosib30BaHME KMHETHYECKOW U
T Py3MOHHOM Mojene JUIsl KOJMYECTBEHHOI'O ONMCAaHUS J1abopaTOPHBIX M IMPOMBIIUIEHHBIX
MPOLIECCOB HUTPOBAHMS B TETEPOreHHBbIX cucTemax. OpraHu3anus MOTOKOB NPH HUTPOBAHHHU.
Kucioroobopor.

B3pblBOONacHOCTh  LIENIEBBIX  NPOAYKTOB,  PEAaKIHMOHHBIX  CMECEH, BO3MOYKHOCThb
BO3HMKHOBEHHMS  B3pbIBA BO  BCIIOMOTaTENbHBIX CUCTEMaxX. Mephl, Mpeaynpexaarome
BO3HMKHOBEHHUE aBapuil. AmnmaparypHoe odQopMieHHe mporeccoB. KOHCTPYKIIMM peaKkTOpOB.
KoHcerpykiun cenaparopoB. XMMHUYECKHE IIPOLIECCHI, MPOTEKAIOIINE B CENapaTope, UX ydeT IpHU
olleHKe ornacHoctu npouecca. KUII.

Pazgen 5. Ilpou3BoacTBO apoMAaTHYeCKUX HUTPOCOETUH eHU I

XvMHS HUTPOTPOU3BOJHBIX O€H307a,. Toiayoda W Apyrux AY . XUMHYECKHE pPEakIiuwu,
IpOTEeKaloe Npu MoixydeHuun TpoTwia. Kunermka mnpoueccoB. PeaknnonHas crnocoOHOCTb
HM30MEPOB HUTPOTOJIYOJIOB Ha CTAAUSAX HUTPOBAHMS M OYUCTKU. TEXHOJOTHsS TPUHUTPOTOIYOJA.
CoBpeMeHHOE TeXHOJIOTH4Yeckoe o(opmIleHHEe CTaauM HUTpoBaHUs B Poccum u 3a pyGexom.
[lepcriekTBHBIE TeXHOJOTHYecKUe IMpouecchl. CTaaus OYMCTKH: (U3HUECKHe M XUMHYECKUe
METO/Ibl; TEXHOJIOIHUecKoe oopmiieHHe cTaguu ouucTKU. Cylika TpoTuiIa, CTauH YelIyupOBaHUS
u rpanymauud. DOU3MKO-XMMUYECKHME OCHOBBI M ammaparypHoe oQopmieHHEe MpPOLECCOB.
MaremaTuyeckoe MOJIETUPOBAHUE IPOLIECCa HUTPOBAHUS B IPOU3BOJCTBE TPUHUTPOTOIYOIA.

XUMUSL ¥ TEXHOJIOTHS 3aMEIICHHBIX O€H30JI0B: TPHHUTPOIIPOU3BOIHbBIE (DeHOIIa, PE30PIMHA,
xJopben3ona, anmimHa. [loydenue npsiMpIM HUTPOBAHUEM M KOCBEHHBIMU MeToAaMu. [IpumeneHue
B cuHTEe3e TepMocToriknx BB. Xumus u texnonorus Hutponadranunos. Tepmocroiikie BB.

Pa3nen 6. Texnosioruss N-HUTpaMMHOB

XUMHUSL ¥ TEXHOJIOTUS apOMAaTUYECKUX HHUTpaMUHOB. Terpwms. OcoOEHHOCTH HHUTPOBAHUS
apOMaTUYECKUX aMUHOB B SJpO U IO aToMy a3zoTa. TexHosorus Terpuia. KuHeTuka, MexaHU3M
rpoiiecca B cpejic KOHIICHTPUPOBAHHOW CEPHOW W Pa30aBICHHOW a30THOM KUCIOTHI. L{uKnnueckue
noMuHUTpaMUHBL.  OCOOCHHOCTH CTPOEHUSI W CBOMCTBA IUKIMYECKUX TMOJMHUTPAMHHOB,
nonumopduszM. Obmactu npumenenus. Kunetnka u TeruioBbie 3G QeKTsl HUTPOJH3a YPOTPOIIHHA.
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Texnomorust rekcoreHa. CpaBHHTENIbHAs XapaKTEPUCTHKA OTEUECTBEHHOH U 3apyOekHON
TeXHOJIOTUU TekcoreHa. [lomydyenue B cpelie a30THOM KHUCIOTHI M YKCYCHO-a30THBIX KHCIOTHBIX
cMmeceii dnermaTu3aiys, GU3NKO-XUMHUECKAE OCHOBBI U TEXHOJIOTHUYECKOe O(hopMIIeHHE mpoliecca.
TexHonorust OKToreHa. ¥ KCyCHO-aHTUpHIHAsl TEXHOJIOTUs OKToreHa. [Ipouecchl kpucrammsanuu 1
pEeKpHCTAIIN3aNH, PU3UKO-XUMUIECKHE OCHOBBI. BO3MOXXHOCTH peryinupoBaHus KPUCTANTNIECKON
Monu(pUKAMU U TpaHyloMeTpudeckoro cocraBa. [lomydenue oxrtoreHa uepe3d [AIIT u TAT.
«be3anruapuanas» texnonorus. [lepcrnekTUBHBIE TPOLIECCHI.

Pazgen 7. Texnosioruss HUTPo3I(pupos

Ctpoenre M peakiMoHHas crnocoOHOCTh O-HuTpocoemuHeHuid. OO6macTH TPUMEHEHUS.
MeToapl MOJMydyeHUs] M OYUCTKU. TEeXHOJOrHs TETPAHUTPONEHTAIPUTPUTA M HUTPOIJIMLEPUHA.
OcobeHnHocT anmaparypHoro u TEXHOJIOTUYECKOTO oopMIIeHUSI. Obecneuenue
6e3onacHoctunpornecca. Hutponemmonoza. OcoO0eHHOCTH OpraHM3alMM IMpolecca HUTPOBAHHS
1esT0103b1. COBpeMEeHHAst TEXHOJIOTHSI HUTPOLIeJUTr0s103bl. CTabunu3anus.

Paznen 8. ManouyBcTBuTeabHBIE BB 11 cocTaBbl

ManouysctButenpbHpie BB (MUBB) wu  cocraBer  (MUBC).  YnaapHoBomHOBas
YYBCTBUTEJIBHOCTh KaK OCHOBHAsl XapaKTEPUCTHUKA HTHX CUCTEM. TpHU OCHOBHBIX HANpaBleHUs B
pazpaborke MUBB u MUBC: 1) BBenenue HOBBIX 100aBOK B cymiecTByromue BB; 2) cocraBel Ha
OCHOBE IHKJINYECKUX HUTPAMHHOB C TOJHUMEPHBIM cBs3yromuM; 3) HoBble MUBB. Xumwus u
texHosorus  1,3,5-tpuamuno-2,4,6-tpunurpobensona, 2,2°,4,4°,6,6’-rekcaHuTpoCcTUIIbOEHa,  3-
HUTPO-1,2,4-Tpuazon-3-oHa).

Pa3nen 9. TexHo/10rus1 HUTPOCOEANHEHH, HCIOJIb3YeMbIX B Ka4eCTBe IIPOMeKYTOUYHbIX
NPOAYKTOB B XUMH4Y€CKOH MPOMBIIIJIEHHOCTH

Texnomorust HUTpOOEH30JIa M  aHWIMHA; JUHUTPOTONYONa W  TOJYWICHIUAMHHA.
[Tpon3BOACTBO TOMYHIICH- U +METHIICHANN30IIMaHaTOB. OCHOBHBIE MOTPEOUTEH HUTPOCOSAMHEHUI:
MPOU3BOJCTBA TOJMMEPOB, KpacuTened u OWOJIOTMYECKH-aKTHBHBIX BemlecTB. IlIporecchr
BOCCTaHOBJICHHSI HUTPOTPYIIIIbI: MEXaHU3M, KUHETHKA, TEpMOIMHaMuKa. Karanu3aTopsl, UX cOCTaB U
CTpyKTypa. biiouHble kataau3aTopsl.

4. O0bpeM yueOHON TUCIUTUINHBI

5 Bceero 7 cemecTp 8 cemecTp
Bubt yuebHoii padoThl 3E |Axkaa.4.| 3E |Axkapn. u. 3E AKaj. 4.

Oo0masi TPy10€eMKOCTh AW CHUTITUHBI 11 396 3 108 8 288
KonTakTHast paGoTa — ay1iuTOpHbIE
I 4.45 160 0.9 32 3.55 128
B TOM 4HCJIe B (popMe NPAKTHIECKOM 2.1 76 ) ) 2.1 76
NMOATOTOBKH : :
Jlexuu (JIek) 1.34 48 0.9 32 0.44 16
[Ipaktuueckue 3anstus (113) 0.44 16 - - 0.44 16
JlaGopaTopusie 3ansTus (J1ad) 2.67 96 - - 2.67 96
B TOM 4HCJIe B (pOpMe MPaKTHUECKOM 299 80 ) i 299 30
MOJATrOTOBKH ’ ’
CamocrosiTesibHasi padoTa: 4.55 164 1.1 40 3.45 124
KonTakTHast camocTosiTenpHas padoTa - - -
CaMOCTOSITeIbHOE N3YYCHHE Pa3JIeIOB 4.55 164 1.1 40 3.45 124
TV CLIATUTHHBI
JK3aMeH 2 72 1 36 1 36

165



KonTakTHast paboTa — MpOMeKyTouHast

ATTECTaLMsI 2 0.8 1 0.4 1 0.4
IloaroToBka K 9K3aMeHy 71.2 35.6 35.6
Buja KOHTPOJIA: JK3aMeH JK3aMeH

5 Bceero 7 cemecTp 8 cemecTp
Bubt yuedHoii padorst 3E |Acrp.u.| 3E |[Acrp.u.] 3E | Actp.u.

Oo01asi TPy10€eMKOCTH AW CHUTIITAHBI 11 297 3 81 8 216
KonTakTHast pabGoTa — ay1iuTOpHbIE

A 4.45 120 0.9 24 3.55 96
B TOM 4HCJIe B (popMe NPAKTHIECKOH 2.1 57 ) ) 21 57
MOArOTOBKHU ) )

Jlexumu (JIek) 1.34 36 0.9 24 0.44 12
[Ipaktuueckue 3anstus (I113) 0.44 12 - - 0.44 12
JlaGopaTopHsie 3ansTus (J1ad) 2.67 72 - - 2.67 72
B TOM 4HCJIe B (pOpMe MPaKTHIECKOM 299 60 ) i 292 60
MOJITOTOBKHU

CamocrosiTesibHasi padoTa: 4.55 123 1.1 30 3.45 93
KonTakTHast camocTosiTenpHas paboTa - - -
CaMOCTOSTEILHOE U3YUEHHUE Pa3IesioB 4.55 123 1.1 30 3.45 93
M CLUTUIMHBI

JK3aMeH 2 54 1 27 1 27
KonTakTHast paboTa — MpOMEeKyTOouHas 0.6 03 03
ATTECTaLMsI 2 1 1
[ToaroroBka K 3K3aMeHy 53.4 26.7 26.7
Buja koHTpOJIA: JK3aMeH JK3aMeH

AHHOTanus padoyeil NporpaMMbl JUCIUTILIAHbBI
«XHUMHSA M TEXHOJIOTHSI HHUIHUPYIOIIHX U OBICTPOrOPSIIUX B3PbIBYATHIX BEIECTB)
(1.0.29.04)

1. Heap IMCUMIVIMHBI — O3HAKOMJICHHE OOYYalOIUXCsl C XHUMHUYECKUMH, (DHU3UKO-
XUMUYECKUMHU U B3PHIBYATHIMU CBOWCTBAMH MHHUIIMUPYIOMUX U ObicTporopsimmx BB, merogamu nx
WCIBITAaHUH, MPpaBHJIAMU 0€3011aCHOTO OOpAaICHHMS, TPATUITMOHHBIMA U HOBBIMU TEXHOJIOTHYECKUMH
pUeMaMU TIOJTYYSHHS IITATHBIX WHUIIMAPYIOIIUX B3PhIBUATHIX BEIIECTB, a TAKKE C KOHCTPYKIUSIMU
U YCTPOHCTBaMH, B KOTOPBIX HCIIOJIb3YIOTCSI MHUIIMAPYIOIIUE MaTEPHAIIBL.

2. B pe3yJbTaTe n3y4eHusl TUCHUNIAHBI 00yYAIOIMIACS T0JI/KEH:

Obnadams cneayOMUMA KOMIIETEHIIUSAMHA U UHIUKATOPAMH UX JTOCTHKCHUS:

MK-1 (IIK-1.2); NCK-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:

— OCHOBHBIE CBOWCTBA M METOJbl MOJYYEHHUS HMHULUUPYIOUIMX U  OBICTPOrOPSILUX
B3PbIBYATBIX BELIECTB;

— MCETO/Ibl UCIIBITAHUA U OIIPCACIICHUA OCHOBHBIX XapPaKTCPUCTHK,

— npaBuyia 0€30MMacHOT0 OOpAIICHHS C STUMHU MaTepHAIAMU;
Ymems:

— HCCJICAOBATb OCHOBHBIC CBOMCTBA U MNPOrHO3UPOBATh  IMOTCHUUAJIBHBIC obiactH
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MPUMEHEHHS HOBBIX HHUIIMUPYIOIIUX U OBICTPOTOPSIINX MAaTEPHAJIOB;

Braoemy:

— NPAKTHYECKUMH HaBBIKaMH 0€30TacHON pabOThl ¢ HHUIMUPYIOIIUMH U OBICTPOTOPSIITHMHU
B3pBIBYATHIMU BEIIECTBAMH B JJAOOPATOPHBIX YCIIOBHSIX.

— uHpopMaIMell 1o MPOU3BOACTBY U MPUMEHEHHIO HHUIIMUPYIOIINUX U ObicTporopsiux BB.

3. KpaTkoe conep:kaHnue TUCUUIIUHBI:

Beenenne

CrpykTypa JUCHMIUIMHBI, JIMTEpaTypa s CaMOCTOSTENBHOrO H3ydeHus. Mecto
naunuupyomux BB (MBB) B psay sHeproHachllieHHBIX MaTtepuaioB. McTopudeckue 3Tarbl
passutusi UBB u cpencrts mHunuupoBanusa. beictporopsimue BB. Dxonornueckue acmexTs
ucnons3oBanusa UBB miist rpaxkaaHcKuX 1ieJied U B IPOMBIIIJIEHHOCTH.

Pazgea 1. OcHOBHBIE CBOMCTBAa MHUIUMPYHOIIMX H OBICTPOrOPAIIMX B3PbIBYATHIX
BenlecTB (BB u BI'BB)

1.1. Krnaccupukanus HMBB mno xumudyeckomy mpusHaky (12 xmaccoB). OCHOBHBIE
npejacraBuTeNu. XapakrtepHele cBoiictBa BB, oTnuyatoiiye ux oT Apyrux 3HEProHachIeHHBIX
MaTepuaioB. Bricokas CKOPOCTh HaYaJIbHOW CTAJUHU B3PhIBUATOrO MPEBpAIICHUs (TOPEHUS) KaK
KIItoueBoi GakTop st 00bsicHeHus: MHOruX cBoiicTB IBB. KonnuecTBeHHOE paznuuue Mexmay
MHUIMHPYIOIUMU 1 Opu3aHTHRIMU BB mipu pa3BuTHH npoiiecca nepexoaa ropeHust B A€TOHAIIHMIO
C TOYKHU 3PEHUSI OCHOBHBIX MOJIOKEHUI TEOPUU TOPEHUS TOPUCTHIX CUCTEM.

1.2. OcHoBubie xapaktepuctuku HWBB wu BI'BB. HWaunnuupyromias crmnocoOHOCTS,
YYBCTBUTEJIBHOCTD K Y/1apy, TPEHHIO, JIy4y OTHsI, TEpMUYECKasi CTOMKOCTb. MeT0/1bl OTIpeieJIeHUs
MHULUUPYIONMIEH CocOOHOCTH. MUHUMANTbHBIN WHUIMUPYIOMUNA 3apsia. Brustomme gakTopsl.
KonpoBbeie MeTo/bl OmpeneneHus 4YyBCTBUTEIBHOCTH. METO/bl UCCIIEOBAHUS TEPMUUYECKOU
cToiikoctu. TeMreparypa BCIbIIIKU. Bpemsi 3a7€pKKH BCTIBIIIKH.

Paznea 2. OcHoBHble npeacrasuten UBB. Xumnueckue u B3pbiBUYaThIE CBOMCTBA.
IIpoMbinLIeHHBIE H J1a00PATOPHBIE METOABI MOJIyYeHHUSs
2.1. B3spbiBuaTbie KOMIUJIEKCHBIE COEJMHEHMs] TMepexXOoAHbiX MeTaioB. (CrTpoeHue
KOMIUIEKCHBIX CO€IUHeHMH. Jluranapl W aHHOHBI Ui MOJY4YeHHs OBICTPOrOpSIIUX H
uHuIuupyoomux BB. BrausHue npupoasl meramia, nuraiga M OpOTHBOMOHA Ha B3pPbIBYATHIE
cBoiictBa BemecTB. OCHOBHBIC MPEJICTABUTENN, METOJbI MOMyYeHUs, (DU3UKO-XUMHUUYECKUE H
B3pbIBYAThIE CBOMCTBA.

2.2. Comu (pynpMuHOBOM KHUCTOTHI. DynbMHHATH MeTaUIOB. ['pemyuas pryrh. HcTopus
OTKPBITHS. XHUMHU3M IOJIY4€HUsI U CTpoeHue. DU3UKO-XMMHUECKHE U B3pbIBYATHIE CBOMCTBA.
Bsaumopeiicteue ¢ metamuiamu. Croco® MpOMBIIIEHHOTO MPOU3BOJICTBA 110 CTAAUAM. MeTo 1bl
YHUUTOXKEHUSI.

2.3. AsortucroBojmoponHas kuciota. CTpoeHue u cmocoObl mosydeHus. Dusudeckue,
XUMHMYECKHUE U B3pbIBUaThie cBOMcTBa. Conu ¢ MeTaiiamu. [IpoMbliieHHbIE CIOCOOBI TOTYYEHHS
azuaa HaTpus Ho cragusM. DU3MKO-XMMHUYECKHE U B3pbIBUATHIE CBOMCTBA a3ujia CBHHIIA.
B3aumogeiictBue ¢ KHUCIOTaMHM, IIEJIOYaMH M MeTaulaMH. [uaponuTuyeckass HECTOMKOCTD.
Crioco6 mpOMBIIUIEHHOTO MPOU3BOJACTBA MO CTAAUsIM. BUbI MPOMBIIIJIEHHOTO a3H/1a CBHUHIIA.
MeTo/1bl YHUUTOXKEHUS.

2.4. Comn HOJ'II/IHI/ITpOOKCI/IGGHBOJ'IOB kak BB u KOMIIOHEHTEHI MUPOTCXHUICCKUX cMmeceit.
Kanuesrie n CBHHIIOBBIC COJIN HOJ'II/IHI/ITpO(l)eHOJ'IOB Hu pC30pUHUHOB. CTH(bHaT CBHHIIA. duzuko-
XUMHUUYCCKUEC KW B3PbIBUATHIC ceoiictBa. OOaactu MNPpUMCHCHHUA. HpOMBILHJ'IGHHBIfI c1moco0
MOJIYYCHHUA 110 CTAAUSIM. MCTOII YHHUYTOXCHUA.
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2.5. Jwnazomunutpodenon. CTpoeHue, CBOICTBa, METOJbI IMOJIyueHUs. B3pbiBuaThie
XapaKTEePUCTUKA W TpuMeHeHHe. [IpOMBINUICHHBIH COCO0 MOMY4YeHHs MO CTaausiM. MeToIbI
yauutokeHusi.  Conmu ua3oHUTPOOeH30sI0B.  Hutparelt u  mepxjioparbl  MOHO- |
JTUHATPOMa300eH30510B. CrIOCOOBI MOTY4EHHUS U B3PHIBYATHIE CBOMCTBA.

2.6. 5-3amemieHHble TeTpas3ojia B KayecTBe HHuUUMupyoomux BB. BausHue npupoast
3aMECTUTENI Ha CKOPOCTh TOPEHHsI M B3PBIBUATHIE CBOMCTBa TeTpas3oJioB. lIpomsBoaHbie 5-
HUTPOTETpa30Jia Kak nepcnektuBHble «3eieHsie» MBB. lltatHoe BB terpazen. Ctpoenue,
METO/IbI TIOJTYUYCHHSI, XUMUYECKUE U B3pbIBYATHIE CBOMCTBA. [[pOMBIIIIEHHBIH cCTIOCO0 MOTydYeHHS
o craausM. JIabopaTOpHBIN ¥ MPOMBINIJICHHBIH CIIOCOO YHUUTOKEHUSI.

2.7. Oprannueckue aszunpl kak HWBB. OOmme Meroapl TMOTy4eHHUS U OCHOBHBIE
npeacraButenu. luanyprpuasuag u  TpuasugoTpuHuTpoOeH3on. JlaboparopHslii  cmocob
MIOJTYYEHUs, B3pbIBYATHIC CBOWCTBA.

2.8. Opranmueckue mnepekucu. OOmas XapaKTepUCTHKa M OCHOBHBIE TIPEJICTABUTEIU
B3pBIBUATHIX NEpoKcUI0B. Ilepokcuap! anetona. ['ekcameTniaeHTpUNIEpOKCUIIUAMUH. MeTo 1bl
MOJYy4YEHHUs U CBONCTBA.

2.9. Comu nunuTpobenzodypokcana. Crioco0d nonydyeHus. BimsiHue monoxeHus Meraunia B
MOJIEKYJIC Ha B3pbIBUYATHIE CBOMCTBA coeaunenus. Kanuesas conb 4,6-muHuTpoOEeH30hypOKCaHa
KaK TMepPCIEeKTHBHOE JKoJjormuecku-oesomacHoe KWBB mis  ymapHO-BOCIIIaMEHHUTEIBHBIX
KaIlCIOJIbHBIX COCTABOB.

Pasnen 3. [Ipumenenue UBB. Cpencrea nHUIMUPOBAHU S
3.1. Knaccudpukanus CU. CpenctBa Bo3OyxkaeHus jaeronanuu. CpeacTBa BOCIUIAMEHEHUS.
OcHoBHbple U BcrnomorarenbHble CH. Kancronu-BocrnjiaMeHUTEN W KalcCOJIU-A€TOHATOPHI.

DNEKTPUUECKUE U HEINIEKTPUUECKUE CUCTEMbI MHULIMUPOBAHUS.

3.2. CpencrtBa mnepenayd HHULMHUPYIOMIETO W OTHEBOIO MMITYJIbCa HA PaCCTOSHUMU.
OruenpoBOAHBIN U NETOHUPYIOWUH IIHYphl. OCHOBHBIE THUIIBI IIHYPOB U UX XapaKTEPUCTUKH.
CromuH. Y napHO-BOJTHOBAs TPyOKa.

4. O6peM yueOHOM TUCITUTIIIMHBI

o O0BLeM AUCHUIIIINHDI
Bun yaeGHoi paGoThl uaent

3E Axan. u. | Actp. d.

OO011as Tpy10eMKOCTh AUCHUILIMHBI 7 252 189
KonrakTHas padoTa — ayIuTOpPHbIE 3aHATHS: 3.1 112 84
B TOM 4mucjie B popMe NpakTHYeCKOi MOATOTOBKHU 1.1 40 30
Jlexuun 0.6 20 15
[Tpaktuueckue 3anatus (113) 0.3 12 9
Jla6opaTopusbie pabotsl (JIP) 2.2 80 60
B TOM 4ncie B GopMe MPaKTUIECKON MOATOTOBKH 2 72 54
CamocrosTenbHas padora 2.9 104 78
KonTakTHast camocTosiTesibHas paboTa - -
2,9
CamocTosTeNbHOE U3YUEHUE Pa3/IeI0B JUCIUTLIIMHBI 104 78
JK3aMeH 1 36 27
KonTakTHast paboTa — mpoMeKyTouHasi aTTeCTaIs 1 0,4 0,3
[ToaroToBKa K SK3aMEHy 35,6 26,7
Bujx koHTpOJIA: IK3aMeH
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AHHOTanus padoyeil NpPorpaMMbl JUCHUTILTAHBI
«XUMHUSA TeTePOUNKINIECCKUAX COeJTMHEHUN a30Ta»
(51.0.29.05)

1. Heab TUCHMILUIMHBI — 03HAKOMJICHHE 00YYarOMIMUXCs ¢ OOIIMMHU MPUHITUIIAMH TTOCTPOCHUS
SHEPrOEMKHX a30TcoJepKamux TrereponukioB (DAI), uX (U3MYECKUMHU W XHUMHYCCKHUMH
CBOMCTBaMHU, a TAK)Ke ¢ 0COOCHHOCTSIMH UCTIOJb30BaHUsS DAL’ B BOGHHBIX U MUPHBIX IICIISX.

2. B pe3yJbTare n3y4eHUus1 AUCHUIIUHBI 00yYaOIIMIACH JOJI/KEH:

Obaaoamsb cnenyomMA KOMIETSHIUSIMU U UHIUKATOPAMH UX JTOCTUIKCHUS:

MK-7 (IIK-7.11); IMCK-1.1 (TIICK-1.1.1, TICK-1.1.2, TICK-1.1.3, TICK-1.1.4, TICK-1.1.5,
[ICK-1.1.6, [ICK-1.1.7); ICK-1.2 (IICK-1.2.11).

3uame:

— OCHOBHBIC  TPHMHITUIIBI  CO3/IaHUSI HOBBIX  JHEPTOHACHIIICHHBIX  a30TCOJCPMKAIIUX
FEeTEPOLIMKIIOB;

— OCHOBHBIEC METO/IbI IOJyUEHUS ¥ TPEOOBAHUS K UCXOTHBIM IPOJTYKTaM;

— TEOPETUYECKUE OCHOBBI IMPOIECCOB HUTPOBAHUS, OKHUCICHUS W  a3UJIUPOBAHMS
a30TCOJIEPIKAIINX TETEPOITUKIIOB;

Ymemn:

— MpOTHO3UpOBaTh d3(PGEeKTUBHBIE TYTH CHHTE3a HSHEPrOEMKHX TeTePOIUKINIECKUX
COCIMHEHUM;

— OIICHUBATh XHMMHYECKHE W DHEPreTUYECKHE CBOMCTBA HOBBIX HHEPTrOHACHIIIEHHBIX
MaTepHuaJioB;

Braoemw:

— NPAaKTUYECKUMM  HaBbIKAMHU  TOJYYEHHUS]  HHEPrOHACBHILIEHHBIX  TIETEPOLUKIOB B
71a060paTOPHBIX YCIOBUSX;

— COBPEMEHHOW HayYHO-TEXHUUECKOU HH(MOpMAIHEH M0 TOTyYeHHUIO B (PU3UKO-XUMHYECKIM
CBOMCTBaM HHEPTOHACHIIEHHBIX a30TCOACPKAIUX T€TEPOLIUKIIOB;

3. KpaTkoe conep:kanue TUCUUIIUHBI:

Pa3nen 1. BBenenne. OcHOBHBIE N0J10:KeHHUsI. MeCTO HUTPOTIPOU3BOTHBIX 230TCOICPIKAIIIX
reTepPOLUKIIOB B PsAJly SHEPrOEMKHX MaTepuajoB U OMOJOTMYECKH aKTHBHBIX BemlecTB. OCHOBHbBIE
MOHATHSL O B3aMMHOM BJIMSIHUU TPUPOJABI FeTepoaToMa M KOJblla Ha PEaKIHUOHHYI CIIOCOOHOCTH
COEIMHEHUH. ApOMAaTUYHOCTh a30TUCTHIX T€TEPOLIMKIIOB.

Homenknatypa reTepouKIMUYeCKUX COeUHEHU.

3aMmecTuTeNbHas U TpUBHAJbHAsE HOMEHKIaTypa. Cucrema ['anya-BunmMana B mpyMeHeHUH K
a30TUCTBIM retepourkiaM. Oco0eHHOCTH HOMEHKJIATYPhl HOJUIMKINYECKUX COSTUHEHHH.

OO01ue NPUHIUITBI CHHTE3a TeTEPOLUKINYECKUX COeTNHEHUH.

[TonsiTue o peakusax rereporukin3anmn. Kinaccuduxanus peakiuil IUKJIONPUCOSTUHEHUS U
AJIEKTPOLIMKINYECKUX pPEaKIMA Ha NpUMEpe CHUHTe3a a30TCOoJAEpXKalluX coeluHeHui. Peakuuun
KOH/ICHCAIIUU B CUHTE3€ a30TUCTHIX T'€TEPOIUKIIOB.

Pa3nen 2. HacblleHHble a30TcoepKkaliye reTepouuKIbl.

A3MpUAMHBI U a3e€TUAMHBI - KaK MOTEHIUAIbHbIE HCTOYHUKU B CHHTE3€ HHEPrOEMKUX
coenuHeHnid. CTpoeHHe, OCHOBHBIE CIIOCOOBI TOJIYUCHHS] U XUMHUYECKHe CBoicTBa. OcoOeHHOCTH
CHUHTE3a MOHO- U TMOJMUUKINYECKUX HUTpaMHHOB. CHHTE3 M pEakIHOHHas CIOCOOHOCTh
LIUKIMYECKUX HUTPOMOYEBUH. BiusHME KHCIOTHOCTH Cpelbl Ha HANpaBlI€HUE U CKOPOCTh
HUTPOBAHMUS.

CoBpeMEHHBIE TPEJACTaBICHUS O CHoco0ax CHHTE3a KapKACHBIX, HOJIHIIPUIECKUX
SHEPrOEMKUX COCTMHEHUH.
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Pasnen 3. A30Jibl.

[Muppoi, mupazoi, UIMHIA30JI, TPUA3OJIBI, TETPA30JI U TMEeHTa30Jbl. CTpOeHHE, XUMUYECKHE
CBOICTBA U OCHOBHBIC CIOCOOBI MOMy4YeHHs. BiusHUE CTPOCHHUS a30JI10B U MPUPOJIBI HUTPYIOIIETO
areHTa Ha OPUEHTALMIO U KUHETUKY HUTpOBaHUs. KOCBEHHBbIE CITOCOOBI BBEACHHUS HUTPOTPYIIIIHI B
CTPYKTYPY a30JI0B.

DHEeproHachlllleHHbIe KOHICHCUPOBAaHHBIE a30Jibl. HUTpOmpou3BoaHbIE OCH3MMMIA30JIa U
O6enzorpuasona. [lepcrieKTHBHBIE HAMpaBICHUs B XUMHUH TE€Tpaa3aleHTaJICHOB. BiusHue cTpoeHUs
Ha TEPMHUYECKYIO CTA0OMIBHOCTD.

Xumus 1,2,5-okcaanasonos.

®dypazanbl U pypokcanbl. CTpoeHHE, XUMHUYECKHE CBOMCTBA M CIIOCOOBI noiyueHuss. CuHTe3
HHEProeMKHUX MAaTEpPHaJIOB Ha OCHOBE ()YPOKCAHOB U (pypa3aHOB.

Pa3nen 4. A3uHbI.

[MupunuH, nupasuH, HTUPUMUIUH, TUPUIA3UH, TPHUA3HMHBI U TeTpasuHbel. CTpoeHue,
XUMHMYECKHE CBOICTBA M OCHOBHBIE CIIOCOOBI MOJIydeHUs. BiusiHue cTpoeHHs a3sMHOB M IPUPOJIbI
HUTPYIOILIETO areHTa Ha OPUEHTAINI0 U KUHETUKY HUTpoBaHus. [IpsiMoe HUTpOBaHME M KOCBEHHbIE
METO/Ibl BBEJCHUS HUTPOTPYMIBI B CTPYKTYpY rereporukiaa. OcoOeHHOCTH a3uI0-TETPa30IbHON
TayTOMEPHUU B pAJly 3aMELICHHBIX a3UHOB.

[lonyueHue SHEpProeMKHUX MaTepuajsoB Ha OCHOBE CHMMETPUYHOIO  TeTpa3uHa.
A3onoTeTpa3uHbl B CUHTE3€ YHEPIOHACKIIIEHHBIX COETMHEHUI U OMOJIOTHYECKH-aKTUBHBIX BEIIECTB.

1,2,3,4-Tetpa3un-au-N-OKCU/IbI KaK HOBBIM KJAcC 3HEProeMKuX coeauHeHul. Crparterus
CHUHTE3a, COBPEMEHHbIE IPEACTaBICHUS O MEXaHW3ME LUKIM3alMH, (PU3NYECKHEe U XUMUYECKHE
CBOIICTBa.

4. O6peM yueOHOM TUCITUTIIIMHBI

O0BLeM AUCHUIIJINHDI

Bun yueOHoit paboTsl
3E Axkajn. 4. | AcTp. 4.

OO01mast Tpy1I0€MKOCTh JTUCIUTUIHHBI 5 180 135
KonTakTHas padoTa — ayiuTOPHbIE 3aHSITHA: 1.8 64 48
B TOM 4HcJie B GopMe NPaKTHYECKOH MOAT0TOBKH 0.67 24 18
Jlexnuun 0.9 32 24
Jlabopartophsie padotsl (JIP) 0.9 32 24
B TOM 4YHclie B opMe MPaKTUIECKON MOATOTOBKH 0.78 28 21
CamocTosiTeJibHas padoTa 2.2 80 60
KonTakTHast camocrosiTesipHas pabora 29 - -
CamocTosTeNbHOE U3YUEHUE Pa3JIeNIOB JUCIUTLIMHbI ’ 80 60
JK3aMeH 1 36 27
KonTakTHast paboTa — MpOMEKYTOUHAsI aTTECTAIHS 1 0,4 0,3
[ToaroTroBka K 3K3aMeHy 35,6 26,7
Buj koHTpOJIA: IK3aMeH

AHHoOTanus padoueii mporpamMmbl TucHUILIHHBI «Texnoaorusi cmeceBbix JHC»
(51.0.29.06)

1. Heanb AMCOUMMIMHBI — 0O3HAKOMJICHHE 00YYaIOIIUXCS ¢ OONIMMH MPUHIIMIIAMHU CO3/IaHUS U
COBPEMEHHBIMHU TPEOOBAaHMSIMH K CMECEBBIM JHEPTOHACHIIICHHBIM MaTepHaliaM, HCIOJb3YEeMbIX B
peXUMe JCTOHAIMA - CMECEBBIM B3PBIBUATHIM BEIISCTBAM, MX KOMIIOHEHTHOW 0a30#, COCTaBOM,
TEXHOJOTHAMH TIONy4eHUsI, (DU3MKO-XMMUYECKUMH W B3pPBIBUATBIMU CBOWCTBAMH, a TaKXKe C
MIPUHITUIIAMH MX UCIIOJIb30BAHUS B BOCHHBIX U MUPHBIX IIEJISX.

B pe3yabTaTe H3y4eHUs] TUCIUIINHBI 00yYAKOIIUICS T0JIKEH:

Obnadams cneayOMUMA KOMIIETEHIIMSAMHA U UHIUKATOPAMH UX JTOCTHKCHUS:
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IICK-1.1  (IICK-1.1.1); TIICK-1.2 (IICK-1.2.5, TIICK-1.2.7, TICK-1.2.8, TIICK-1.2.9);
ICK-1.3 (IICK-1.3.1, [ICK-1.3.4, [ICK-1.3.8, [ICK-1.3.9, TICK-1.3.10, [ICK-1.3.12, TICK-1.3.13).
3uamo:

— TEOPETHUYECKUE OCHOBBI IOCTPOEHUS COCTABOB YHEPIrOEMKHX CMECEBBIX MAaTEPUAJIOB;

— NPUHLHUIIBL 110100pa KOMIIOHEHTOB M 3aBUCHUMOCTh Ba)KHEUIIMX CBOMCTB IHEPrOEMKUX
CMECEBBIX MaTepUaJIOB OT MPUPO/IbI U COOTHOILIEHUS! KOMIIOHEHTOB, IIJIOTHOCTU U CTPYKTYPHI 3apsiia,
OT BHEUIHUX YCJIOBUIA;

— TEXHOJIOTUM TPOU3BOJICTBA, CHAPSIKEHUS W TNPUMEHEHUs, (PUIUKO-XUMHUUECKUE WU
B3pbIBUAThIE CBOMCTBA MPHUMEHSEMBIX DSHEPrOEMKHX CMECEBBIX MaTepuasoB, IMYTH HX
COBEpILIEHCTBOBAHMS;

— COCTaB M Ba)KHEHIIIME CBOMCTBA CMECEBBIX SHEPrOHACHIIICHHBIX MaTepUATIOB HauOolee
4acTO MPUMEHSIEMbIX B IPOMBIIIUIEHHBIX, BOGHHBIX M TEXHUYECKUX LEJIAX;

— CHUCTEMBI KJIACCU(PHUKAIIMK TPOU3BOJAUMBIX IMPOMBIIIICHHOCTHIO CMECEBBIX B3PBIBUATBIX
BEIIECTB;

Ymemy:

— aHATM3UPOBATh MH(OPMAIUIO 00 DHEPrOEMKHUX CMECEBBIX MarepHaliaX, ONPEAeIsuTh HX
00acTh MPUMEHEHUS! B 3aBHCUMOCTU OT COCTaBa, a TAKXKe MpeJIaraTh PerenTypbl COCTaBOB IS
orpeieIEHHON 00JIaCTH IPUMEHEHUS;

— MPOTHO3UPOBATH ITYTH COBEPIICHCTBOBAHMS YHEPrOEMKHUX CMECEBBIX MaTEPHAJIOB B IIAHE
3¢ (HEeKTUBHOCTH, YIKOHOMUYHOCTA M O€30MacHOCTH 1O KOMIIOHEHTHOH 0a3e, cocTaBy, CTPYKTYpE,
TEXHOJIOTHSM IOJIy4EHUS], CHAPSKEHUS, IPUMEHECHHS,

Braoemy:

— HaBbIKAMM pacyeTa Ba)KHEHIIMX B3pPbIBUATHIX XAapaKTEPUCTHUK W 3HAHUEM METOJIOB
HKCHEPUMEHTAIILHOTO OIPEEICHHs XapaKTEPUCTHK CMECEBBIX SHEPrOHACHIIIEHHBIX MaTEpHAJIOB,
BXOJISIIINX B TEXHUUYECKHUE TPEOOBAHMUS HA TOTOBYIO MPOIYKIIHIO;

— COBpeMEHHOU MH(popMaIueil M0 KOMIOHEHTaM, pelenTypaM, TEXHOJIOTUAM IOJIy4eHUs U
o0J1acTsM NPUMEHEHHsI CMECEBbIX YHEPTOHACHIIIEHHBIX MaTepuasioB B Poccun u 3a pyoexom;

— HaBBIKAMH HM3y4€HHUs, 0000IIECHUS W aHalu3a WH(OpMAIMU O BOIPOCAM, CBSI3aHHBIM C
COBEPILIEHCTBOBAHUEM TEXHOJIOTUH MTOJIYYE€HHUS U IPUMEHEHHUSI CMECEBBIX SHEPTOEMKUX MaTepUAIOB.

3. KpaTkoe conep:kanue TUCUUTIUHBI:

BBenenue. KpaTtkuii 0030p BO3HHKHOBEHHSI W Pa3BUTHS TPOU3BOJACTBA CMECEBBIX
SHEpProHaCHIIIEHHbIX MaTepuanoB B Poccun u 3a pyOexoM. 3HaueHHE UCHOJIb30BAHMS CMECEBBIX
SHEPro€MKHUX MaTepHajioB B NPOMBIIIJICHHOCTH M BOEHHOM jene. [Ipumepbl X03sSHCTBEHHBIX U
Hay4YHO-TEXHUYECKHX 3a7a4.

Pa3nes 1. O0masi XapakTepuCTHKA cMeceBbIX IJHEPrOHACHIIIEHHBIX MATEPHAJIOB

KpaTtkass xapaktepucthka o00JacTH HCIIOJNB30BaHUS CMECEBBIX JHEPTrOHACHIIIEHHBIX
MaTepuaIoB B HAPOIHOM XO3AWCTBE W BOECHHOM Jene. TpeOoBaHMs, MPEAbIBISIEMbIE K CMECEBBIM
MaTepuasaM UCXOAs U3 yCIIoBUi npuMmenenus. OO0bEM Mpou3BOJICTBA.

Cucrembl KJIacCCU(PUKALIMM CMECEBBIX HHEPrOHACHIIICHHBIX MAaTEpPHaJiOB IO B3PHIBYATHIM
CBOWCTBaM, IO COCTaBY, IO YCJIOBUSIM NpUMEHEHHs. TeXxHH4YecKue TpeOOBaHUS K CMECEBBIM
SHEProHACBIIIEHHBIX MaTEpHaaM Pa3IMYHbIX KJIaCCOB.

OCHOBBI TEOPUU JETOHALIMH CMECEBBIX YHEPrOHACHINICHHBIX MaTeprasioB. OCHOBBI TEOPUH
JICTOHAIIMM Ta3000pa3HbIX, >KUIKUX M TBEPIABIX HHEPTOHACHIIICHHBIX CMECEBBIX MAaTEPUAJIOB.
CrtpoeHue 1eTOHAMOHHOTO (POHTA, OCOOCHHOCTH PAaCIPOCTPAHEHHUS JIETOHAIIMH BOJIU3U NPE/ICIIOB.
JleTOHaIMOHHBIE PEKUMBI C HU3KOM M MOBBIIIEHHONW CKOPOCThIO. BimsiHue Gpu3nKo-MexaHU4eCKuX
(akTOpOB Ha CKOPOCTb W TpEJeNibl paclpoCTpaHEHUs JAEeTOHAUMU. TeopeTHdyecKuil pacuér
JIETOHAIIMOHHBIX XapaKTEPUCTUK cMeceBbIX BB: ckopoctu nertonanuu, JaBieHHs JIE€TOHALUU,
paboTocrocoOHOCTH. MeToabl  HKCIEPUMEHTAIBHOTO  OMNPEAENICHUs]  JKCIUTyaTallMOHHBIX U
JETOHALMOHHBIX XapaKTEPUCTUK CMECEH.
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OCHOBBI TEOpPUM MPENOXPAHUTEIBHBIX B3PHIBYATHIX BEIIECTB. TEIJIOBbIE THUIIOTE3Bl O
MEXaHMW3ME BOCIUIAMEHEHHSI METAHO-BO3JAYIIHON Cpelbl B3pHIBOM. Pa3BUTHE TEOpUHU IEMHBIX
peakuuii i1 OOBSCHEHUs] MEXaHH3Ma BOCIUIAMEHEHHUS METAaHO-BO3JYIITHOW CpPEIbl B3PHIBOM.
[TpuHIUITBEI TOCTPOCHUS COCTaBa MPEAOXPAHUTEIBHBIX B3PBIBYATHIX BEIIECTB. METO/bI HCIIBITAHUS
Ha OMACHOCTHh BOCIJIAMEHEHHWSI METaHAa W YTOJIbHOW NbUIH. [IpUYMHBI BBITOpAaHUS B3PHIBUATHIX
BEIIECTB IPH BEJICHHH B3PBIBHBIX paOOT B YTOJBHBIX MIAXTaX, METOJBI OIEHKH CKJIOHHOCTH K
BBITOPAHUIO U MEPHI IPEIOTBPAILICHHUS BEITOPAHUSL.

Pa3nes 2. OCHOBBI XUMHY€ECKOIl TEXHOJIOTHH MPOU3BOJCTBA CMeCEBBIX COCTABOB

XapakTepuCcTHUKa OCHOBHBIX KOMIIOHEHTOB cMeceBoro BB 1 mpuHIHUIEI M0100pa cMECeBhIX
KoMIO3UIMHA. OKUCIIUTENH, CPaBHUTENIbHAS XapaKTepucTuKa. ['oprouee B3pbIBUaTOE U HE B3pbIBYATOE
(MeTanbl U oprannyeckue coeauHenns). CeHcuOunm3aTopsl neToHanuu. HepTHBIE 100aBKH U MX
poinb B coctaBe. [Ipoune moGaBku, XapaKTepuCTUKa U Ha3Ha4YeHHE. BiusHUe cocTaBa B3pHIBUATOM
KOMIIO3UIIMM Ha JIETOHAIIMOHHYIO CIOCOOHOCTb, CIIOCOOHOCTh K TOpPEHHIO, CTaOUJIBHOCTh
B3PBIBUATHIX XAPAKTEPUCTHK.

XapakTepuCTUKAa OCHOBHBIX XHMHKO-TEXHOJOTUYECKHX IPOIECCOB, HCIOIB3YEMBIX B
MIPOU3BOJICTBE CMECEBBIX COCTABOB: CYIIKA, APOOJICHNE, CMEIICHUE, TPaH YIS,

AnmnapatypHoe odopmiieHHE TEXHOJIOTMYECKHX IPOLIECCOB IMPOU3BOJCTBA cMeceBbix BB.
KoHCTpyKIUs ¥ XapaKTepUCTHKA alIapaTroB, UCIOIb3yEeMbIX Ul CYIIKH KOMIOHEHTOB CMECEBOTO
BB, rpyboro u ToHKOTO M3MenbYeHUsA. CMECUTENN HEMPEPHIBHOTO U MEPUOJIUYECKOTO JCHUCTBUSI.
['panynsaTopsl, GopcyHKH, KIacCU(DUKATOPHI.

OCHOBHBIE TEXHOJIOTHYECKUE CXEMBI IPOM3BOICTBA B3PHIBUATHIX CMECEH.

TexHomornyeckue TMOTOKM IPOU3BOJCTBA IOPOIIKOOOpPA3HBIX B3pBIBUATBIX CMecel
MEPUOIUYECKOTO U HEMPEPHIBHOTO JEHCTBHUS.

[Ipon3BoACTBO B3pBIBUATHIX CMECEH, COAEp)KALIUX IOJIMMEPHbIE M IUIACTU(PUIMPYIOIIKE
KOMIIOHEHTBHI.

[TpousBoAcTBO rpy0OIMCIIEPCHBIX M TPaHYIUPOBaHHBIX BB.

Pa3nen 3. CocraB, 0COOEHHOCTH M3rOTOBJIEHHA M CBOMCTBA OCHOBHBIX THIIOB CMECEBbIX
IHEProHACHIIEHHBIX MaTepuajoB. CMecH Ha OCHOBE AMMHAYHOI CeJIMTPBHI

CMmecu Ha OCHOBE aMMHAYHOU CEJIUTPBHI.

[TopommkooOpa3zubie aMMOHUTBL. (OCOOEHHOCTH TPOU3BOACTBA. DU3MKO-XUMUYECKHUE H
B3pbIBUATHIC CBOMCTBA. [IprMephl COBPEMEHHBIX COCTABOB. J[HHAMMOHBI.

['panynupoBaHHbIE U TPYyOOIMCHIEPCHBIC B3pPHIBYATHIE CMECU. | paMMOHUTBHI U TPAHYJIUTHL.
CocTaB ¥ B3pbIBUATHIE CBOWCTBA. METOIbI TOPSYETO U XOJIOIHOTO cMeteHus. [ panynupoBannsie BB
HAa OCHOBE aMMHUAYHON CEJIUTPBI, HE COJAEPKAIMe B3PbIBYATHIX KOMIIOHEHTOB. B3phiBuaThie
CBOWCTBA, COCTaB U OCOOCHHOCTH U3TOTOBJICHHUS.

I'excorencoaeprkamiye aMMOHUTBL. OCOOEHHOCTH TPOU3BOJCTBA. B3phIBUaThie CBOIWCTBA.
[Tpumepsb! cocTaBoB.

BononanonHennsie B3pbiBUaThie BemlecTBa. OCOOEHHOCTHM M3TOTOBJICHUS M MPUMEHEHUS.
DOMyIbCHOHHBIE B3pbIBUaThie BemiecTBa. CocraB. (DU3MKO-XUMHUYECKHE OCHOBBI IOJIYYEHUS.
B3speiBuateie cBoiicTBa. OCOOEHHOCTH TEXHOJIOTMH MOJTyYEHUS.

CMmecu Ha OCHOBE KHUAKAX HUTPOUGUPOB (AMHAMUTBI U JACTOHUTHI). OCOOEHHOCTH
npou3BojcTBa. B3pbiBuaThie cBoiicTBa. IlpuMepsl cOCTaBOB, NEPCHEKTUBBI NPUMEHEHHS U
npousBojcTBa. HuskonpouentHsie HuTporauiepunossie BB. OcobenHocTu nmponsBoacTa. ®usnko-
XUMHYECKUE U B3PbIBUYATHIC CBOMCTBA, IPUMEPHI COCTABOB.

Paznen 4. CMmeceBble B3pbIBUATbIE BelECTBA JSl PA3JIMYHBIX MPOMBINLIEHHBIX,
BOEHHBIX U TEXHHYECKUX Ieteit

BricokosHepreTuyeckue JIUThEBbIE U MpeccoBble cocTaBbl. COCTaBbl, COJEPIKAIINE KUAKHUE
KOMIIOHEHTBI — KUJKHUE, TacTo00pa3Hble, IUIACTUYHbIE, 3JIACTHYHBIE B3pbIBUaThHIE BellecTBa. JKuakue
U TBEPJIbIE BCIICHEHHBIE B3pbIBUAThie BellecTBa. [IpuMepsl cmeceil 3TOro THra, UCHOJIb3yeMbIX 32
pyOeXoM U MPOU3BOAUMBIX OTEUECTBEHHOM MPOMBIIUIEHHOCTHIO. B3pbiBUaThie cBoiicTBa, 001aCTh
npuMeHeHusi. [lmacTu3oibpHAasi TEXHOJOTHS —IOJYUYEHHSI CMECEBBIX B3pPBIBUATHIX BEIIECTB.
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TepMmocToiikne CMeECEBBIE B3pbIBUATBIE BEIIECTBA. BO3MOXXHOCTH YBEJMYEHUS 3HEPIUM B3pbIBA
Ooenpuraca 3a CU4ET MCIIOJIB30BAaHUS KUCIOpOaa Bo3ayxa. OIHOTAKTHBIE U JIBYXTAaKTHBIE 00BEMHO-
JIETOHUPYIOIINE CHCTEMBI — (DU3UKO-XMMUYECKIE OCHOBBI TPUMEHEHUs. TepMoOapruecKue COCTaBBI.

4. O6beM yueOHOM TUCITUTIIIMHBI

N O0beM TUCHUTINHBI

Bu yuenoii pabots: 3E Akan. 4. | Actp. 4.
OO0mast Tpy1I0€MKOCTh AUCIUTUIMHBI 3 108 81
KonTakTHas padoTa — ayiuTOPHbIE 3aHSITHA: 0.9 32 24
Jlexuu 0.9 32 24
CamocrosiTeJibHas padoTa 1.1 40 30
KoHTtakTHast camocTosiTebHasg paboTa 1.1 - -
Pedepar ’ 40 30
B TOM 4ucje B hopMe MPaKTUIECKON MOATOTOBKH 0,56 20 15
JK3amMeH 1 36 27
KoHrtakTHast paboTa — mpomMeKyTOUHAas aTTeCTaIus 1 0,4 0,3
IToaroTroBka K 3K3aMeHy. 35,6 26,7
Buja konTpoas: IK3aMeH

AHHOTanus padoyeill NpPorpaMMbl JUCIUILTAHBI
«AudopManmoHHbIe TEXHOJOTHN B XUMHUHU IHEPrOHACHIIEHHBIX MATEPUAIOB)»
(51.0.29.07)

1. Heap AUCHMIUVIMHBI — MMO3HAKOMHUTH CTYJCHTOB C COBPEMEHHBIMU MH()OPMAIIMOHHBIMU
TEXHOJIOTUAMHM, NPUMEHSIOMIMMHUCS Ha pa3IMYHBbIX CTAJUSAX HAyYHO-HCCIEIOBATEIbCKOU U
WHXCHEPHOW JIEATCILHOCTH B O0JIACTH CHHTE3a, CTPOCHHUS, TEXHOJIOTHHM, NPUMCHCHHS
SHEPTrOHACHIICHHBIX MAaTEPHATIOR.

2. B pe3yJbTare n3y4eHus1 AUCHUIIUHBI 00y4aI0IIMIACH JOJIAKEH:

Obaadamsb cnenyonMA KOMIETSHIUSIMU ¥ UHIUKATOPAMH UX JTOCTUIKCHUS:

OIIK-3 (OIIK-3.7); ITK-2 (I1K-2.3, T1K-2.4, T1K-2.6, I1K-2.7); ITK-7 (ITK-7.3, [1K-7.10, T1K-
7.11).

3names:

— OCHOBHBIC BO3MOXXHOCTH COBPEMEHHBIX MH(POPMAIMOHHBIX TEXHOJIOTHH I TIOCTAHOBKH
3aja4, cOopa, aHamu3a U 00pabOTKU HKCIIEPUMEHTAIBHON M JINTEPATypHOU MH(POpPMALIUK B 00IaCTH
XUMUH, XUMAYECKON (PU3HKHU ¥ TEXHOJIOTHH SHEPTOEMKHX MaTEPHAIIOB;

—o0ysacTd  TPUMEHEHHsS, BO3MOXKHOCTH, TEOPETHUYECKHE OCHOBBI,  OTPaAaHUYCHHS
KOMITBIOTEPHBIX TPOrpaMM JIJIsl pacuera MapaMeTpOB B3PBIBUATOTO IPEBPAIICHUS YHEPTOSMKHUX
MaTepHaJioB;

Ymems:

— OCYIIECTBIISITh TOUCK HH(MOpMaAIMu 10  (PU3UKO-XUMHUYECKHM, TEPMOXHUMHUYECKHM,
TEIIO(PU3NIECKUM M B3PHIBYATHIM CBOWCTBAM YHEPTOEMKHX COCIUHEHHUH B JIOKAJTBHBIX M on-line
0a3ax JaHHBIX, IIOUCKOBBIX CHCTEMAX

— MPUMEHATh TMPOTPAMMHOE O0O0eCreYeHne /Js TOJIYYCHHUS JaHHBIX C TPUOOpPOB U
000pyI0BaHMS, YKCIIEPUMEHTAIBHBIX YCTAHOBOK, aHAJIN3a U 00pa0OTKU JaHHBIX;

— paccuMThIBaTh (PU3UKO-XMMHYECKHUE, CTIEKTPAJIbHBIC, B3PhIBUATHIE CBOMCTBA IHEPTOEMKUX
COCUHCHUIA;

Braoemns:

— HaBBIKAMH KBaHTOBOMEXAHUYECKOT'O pacueTa CTPYKTYpPHhI, peakoHHoi akTuBHOCTH C, N,
O-HUTPOCOEIMHEHNH, pacueTa W aHaiu3a KojeOaTeIbHBIX CHEKTPOB, SHTAJBIIUU OOpa30BaHUA
SHEPreTHYECKMX MATEPUANIOB C MCIIOJIF30BAaHUEM PA3IMYHBIX METOJIOB.
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— HaBBIKAMM aHaJIHM3a CIEKTPOPOTOMETPUUECCKOW M XpomaTorpaduiekor WHGOPMAIHH C
WCITI0JIb30BAaHUEM CTICIIHATM3UPOBAHHOTO ITPOIPAMMHOT0 00CCTICUCHNS;

— METOJIaMU PacyeTa OCHOBHBIX MTAPaMETPOB MPOLIECCOB TOPEHUS U JETOHAIIUN SHEPTOEMKHX
COCUHCHUM.

3. KpaTkoe copep:kaHue THCHUIINHBI:

Beenenmne

3amaun kypca. OcCOOEHHOCTH MPUMEHEHHS KOMIBIOTEPOB U MH(OPMAIIMOHHBIX TEXHOJOTUN
Ha DPAa3IMYHBIX CTAIUSAX PEUIEeHHWs HAYYHbIX M HMHXXEHEpHBbIX 3aj1ad. [IpuHIUNBI MpUMEHEHUs
KOMIIBIOTEPOB /ISl YIIPABJICHUS! HAYYHBIMU MPUOOPAMHU U SKCIIEPUMEHTAIbHBIMU YCTAHOBKAMH.

Pa3nea 1. [IporpaMMHbIe NPOAYKTHI AJIsl TEOPETHYECKON U 001el XUMUM

[Iporpammbl KBAHTOBOXMMHUYECKOTO pacueTa CTPYKTYphl, CBOMCTB, p€aKIMOHHON aKTUBHOCTH
C, N, O-HUTpOCOECIWHEHWH C WCIOJB30BAHUEM PA3UYHBIX METOJOB  MOJIEKYJISIPHOTO
MoenupoBanus. OCOOCHHOCTH, BO3MOKHOCTH U OTPAaHHYEHUS Pa3IMyHBbIX METOJI0B pacueTa. Pacuer
Y aHaNU3 KoJIeOaTeNbHBIX CIIEKTPOB. PacdeT sHTambIIKM 00pa30BaHMS YHEPTETUYECKUX MATEPUATIOB.

Kommieke nporpamm ACD Labs. OGpaGotka SIMP (C'3), TIMP, HUK- crnexTpos
HUTpOcoeAnHEeHUH. [I[puMeHeHne B )KUIKOCTHOHN 1 ra30BOM XpoMaTorpadum.

Pa3nen 2. [IporpaMMHBbIe NPOAYKTHI AJISl PACYETOB MPOLECCOB FOPEHNs U 1eTOHALIUH

Kommiekc mporpamMm Ui pacuera TEPMOJMHAMMYECKUX PABHOBECHHM  CIIOXKHBIX
reTepOreHHbIX MHOTOKOMIIOHEHTHBIX CUCTEM IIPU MOBBIIICHHBIX TEMIIEpaTypax U JaBJICHUSX.

[Iporpamma pacyera TEepMOJAMHAMHUYECKMX pPAaBHOBECHM  CJIOXKHBIX TIe€TEpOTre€HHBIX
MHOTOKOMITOHEHTHBIX CHCTEM IIpH IIOBBIIIEHHBIX TeMmIeparypax U jaaBieHusx — REAL.
TeopeTnyeckue OCHOBBI, AITOPUTM pacueTa, BO3MOXXHOCTH IMPOTPAMMBI, OOJIACTH NPUMEHEHUS,
orpaHn4eHus. PacueTsl cocTaBa MPOAYKTOB FOPEHUs] U MX TEPMOJUHAMMUYECKUX MapaMeTpoB IS
MHOTOKOMITOHEHTHBIX CHCTEM IPU TIOCTOSIHHOM JIaBJIeHUH WK o0beme. PacdeTsl ¢ agnabaTnueckum
pacimiupeHreM. Y4eT BIMSHUS KUHETHYeCKUX (akTopoB. Pacyerbl TEmoTsl TOpeHusi, CUiIbl U
MOTEHIMaJIa OPOXa, YAEIbHOIO UMITYJIbCa, IAPaMETPOB B KaMEPE CrOpaHUsl PaKETHOTO JIBUraTels,
B CEYCHUH U HA CPE3€e COILIA.

[Iporpammer pacueTa napamMeTpoB JETOHAINH, yIAPHBIX aarnadaT

[Iporpamma pacuera mapamerpoB aeronanuu SD (Shock & Detonation). Teoperudeckmuii
6a3uc, anropuT™M pacuera, BO3MOXHOCTH IPOrpaMMbl, O0JacTH NPUMEHEHUs, OTrpaHHYEHUS,
CpaBHEHHE C 3apyO0eKHBIMU aHAJIOTaMH.

PacueT mapameTrpoB cTanMoOHapHOW JETOHAMU B3pbIBUATHIX cHUCTeM. Pacuer mapamerpoB
JICTOHAIINH, KaK ()YHKIIMU TUIOTHOCTH M COCTaBa cMeCcH. PaBHOBECHBIE M «3aMOPOKEHHBIE) ainadaThl
paciupeHus MpoAyKTOB AETOHAIMU. PacueT paBHOBECHBIX M «3aMOPOKEHHBIX» yAapHBIX aguadar
(ammnabat [''oroHNO) TPOTYKTOB B3PHIBA.

[Iporpamma «EXPLOSIVE» nmns pacueta mapaMeTpoB JETOHAIIMM C HCIOJIb30BAaHHEM
MOJTYSMITUPUYECKUX METOJIOB.

Pa3nen 3. Cnenuajm3dupoBaHHble HAY4YHbIe 0a3bl JaHHBIX B 001acTu JHM

baza qaHHBIX TEPMOIMHAMHYECKUX, TEPMOXUMHYECKUX, TEPMOPHU3NIESCKIX CBOHCTB BEUIECTB
— ASTD. Ananu3 oOpaTUMBIX XMUMHUYECKUX pEaKIui (BIUSHUS HA WX MPOTEKAHWE NaBIICHUS U
TeMIEepaTypsl).

ba3za pmaHHBIX 1O TEPMOJMHAMHUYECKUM CBOMCTBaAM J3HepreTuueckux marepuanoB [CT-
database. Ee conepxanue, 001acTu npuMeHEHHs, TOUCK HEOOX0IMMON MH(POPMAIIHH.
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ba3a maHHBIX 1O CBOWCTBAM M CTAallHOHAPHOMY TOPEHUIO SHEPTETHUECKUX MATepPUAIOB —
FLAME (PXTY wum. J.UW. Menneneea). Conepxxanue 0a3bl JaHHBIX, MOHCK HEOOXOIUMOUN
nHOpMAIUH, BO3MOKHOCTH aHAIIN3A.

baza nmaHHBIX MO YYBCTBUTEIBHOCTH HSHEPrEeTHUECKUX MATEPUAJOB K PA3IMYHOTO pojaa
Mexanndeckum BoznehcTBusiM — HAZARD (PXTY wm. .M. Menneneesa). Ilpunnumbr ee
MOCTPOCHUS U COAEPIKaHNE, TOUCK HEOOXOAMMON MH(POPMAIIHH, TPUMEPHI IPUMEHEHUS ISl OLEHKU
0€30I1aCHOCTH XUMUKO-TEXHOJIOIMUECKUX MPOLIECCOB.

[Ipumepsr mpumeneHuss on-line 06a3 maHHBIX s ToWcka HHpOpManuu 10  (PUIUKO-
XUMHYECKUM, TEPMOXHUMUYECKUM, TEPMOAMHAMUYECKHM, B3phIBUATHIM CBOMCTBAM 3HEPTrEeTUUYECKHX
MatepuanoB (6a3el anHbIX NIST, FACT Thermochemical Database, Shock Wave Database u mp.).

Pazgen 4. IlporpammHoe ofecrnedyeHue [Jisi YNPaBJEeHHS  AHATUTHYECKHM
o0opynoBaHueM, 00padoTKH U BU3YAJTHU3ALMH JTAHHBIX

[Iporpammer gt momydeHuss W OoOpabOTKM  CHEKTPOHOTOMETPUYECKOW |
xpomatorpadudeckoit napopmanuu Xcalibur, Soft Spectra, Omnic, MynbTuxpom.

Cneunanu3upoBaHHas porpaMmma STATISTICA. Bo3moxHoCTH MPOTrPaMMBl,
HCIOJIb3yEeMbI€ METO/IbI, IPUMEPHI IPUMEHEHUS /111 00padOTKU U aHaIU3a JaHHBIX.

Pazgen 5. Ilpuvenenne uMH(OPMAUMOHHBIX pecypcoB ceru Internet aasi momcka
uHdopmanum B odaacTu JHM

[TouckoBeie cuctemsl ScienceDirect, Scopius, Reaxys u ap. DnexTpoHHas Hay4yHas
oubmmnoteka E-Library. IlarentHeie 6a3pl manubeix (Ha mpumepe Europe’s Network of Patents
Database).

4. O0beM y4eOHOH TUCUUTIIHHBI

Bl yueoHoi paGoTs! O0BLeM JMCHUILIHHBI
3E Akaa. 4. | AcTp. 4.
OO1mas Tpy10eMKOCTb AUCIUIIIIMHbI 3 108 81
KontakTHas padoTa — ayAuTOpPHbIE 3aHATHUS: 0.9 32 24
B TOM 4Hucjie B hopMe NPaKTHYECKO# MOATOTOBKH 0.22 8 6
Jlekumn 0.45 16 12
Jlabopatopusie pabotsl (JIP) 0.45 16 12
B TOM 4HcIie B POpMeE MPAKTHUECKON MOATOTOBKH 0.22 8 6
CamocrosiTesqibHas pabora 2.1 76 57
KonTakTHast camocrosiTenbHas paboTta 0.4 0,3
2.1
CaMOCTOSITENIHOE N3YYEHHUE Pa3/IeI0B AUCLHUILIMHBL 75.6 56,7
B TOM 4HcJie B JOpMe MPAKTHUECKOH MOATOTOBKH 1 36 27
Buja konTpos: 3ader ¢ OLEHKOI

AHHoOTauus padoyeil MpOorpaMMbl TN CIUTLIMHBI
«IIpoexkTupoBanue u obopyaoBanue npouspoactTs JHC u uzgeanii»
(1.0.29.08)

1. Heab TMCHMIUIMHBI — 3aKJt0YaeTcss B (DOPMUPOBAHUM y CTYJECHTOB 3HAHHA OCHOB U
0CcOOEHHOCTEN MPOEKTUPOBAHUSI MIPEANPUATUN IO POU3BOACTBY SHEPrOHACHIIIEHHBIX MATEPHAJIOB
(BM), ciennduaecknx TpeOOBaHUI, YUUTHIBAEMBIX IIPH CO3/IaHUU TTPOCKTA.

2. B pe3yabTaTe H3y4yeHUs: JMCHUIINHBI 00y4aIOIUICHA JOJIKEeH:

Obaadams cnenyromUMUA KOMIETEHIUSIMU U UHIUKATOPaMU UX JTOCTHUIKECHHUS:
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YK-2 (VK-2.3, YK-2.6, YK-2.7, YK-2.10); IIK-4 (IIK-4.1, I1K-4.2, T1K-4.3, [1K-4.4, [IK-4.8,
[1K-4.11, I1K-4.12); IIK-5 (I1K-5.1, [1K-5.4, [1IK-5.7, T1K-5.10).

3uamo:

— OCHOBHBIE ~ OCOOEHHOCTM  IPOEKTUPOBAHUS  MPEANPHUSATHH 1O  MPOU3BOJCTBY
HHEPrOHACHIIIICHHBIX MaTEPHAJIOB;

— OCHOBHBIC HTAIbl BHEIPCHHS HAYYHBIX pa3pabOTOK B MPOU3BOICTBO;

— NPUHLIMIIBL COCTABJICHMUSI TEXHUYECKOrO 3aJaHMs Ha IPOEKTHPOBAHMUE OIBITHOM WM
MUWIOTHON YCTAHOBKH, COCTAB MCXOAHBIX JAHHBIX Ul IPOEKTUPOBAHUS;

— MPHUHIIUIIBI BEIOOPA CXEMBI IIPOU3BOJICTBA;

— METOJIbl COCTAaBJICHUSI TEIUIOBOIO M MaTepPUAIBHOTO OaiaHca, pacyeTa MaccOOOMEHHBIX
anmapaToB Uil IKCTPAKIIMU U TPOIIECCOB CYIIKH,

— OCHOBHBIE CIIOCOOBI OYMCTKH U 00€3BpEKHMBAHUS CTOYHBIX BOJ|, PET€HEPALUU KUCIOT U
pacTBopuTENeH.

Ymemy:

— HCHOJIB30BaTh MOJy4YEHHBIC 3HAHUS JUIsl PEIICHHUS KOHKPETHBIX 3a/1a4 P MPOSKTUPOBAHUH
MIPOM3BOJICTBA YHEPrOEMKUX MATEPHUAJIOB;

Braoems:

— HaBbIKAMHM 110 MOJIrOTOBKE HCXOJHBIX JAaHHBIX [UIi IPOEKTUPOBAHHUSA, COCTaBJICHMIO
MaTepHaJIbHOTO W TEIUIOBOTO OanaHca, BHIOOPY TEXHOJIOTMYECKOW CXeMbl Mpou3BojacTBa DM u
BBITMOJIHEHUIO KYPCOBOTO M JJUINIOMHOT'O IIPOEKTA.

3. Kparkoe cogep:kaHue IMCUUIINHBI:

Beenenune. OCHOBHBIE OCOOEHHOCTH MPOEKTUPOBAHUS MPEANPHUITHA IO TMPOU3BOJCTBY
SHEpProHaCHIIIEHHbIX MaTrepuasoB. Crenuduueckre TpeOOBaHUs, YYUThIBA€Mble NPU CO3JAAHUU
IpoeKkTa (KaTeropuuyHOCTh 3/1aHuM, HEOOXOJUMOCTh YCTPOMCTBA OOBAJIOBOK M HHBIX 3AIIUTHBIX
COOPYKEHHUH, OrpaHUYEHUE KOJMYECTBA B3PhIBUATHIX MATEPUAJIOB HAXO/SIIUXCS B 37aHUN)

Paspea 1. IlyTe BHeApeHHsI HAYYHBIX Pa3padoTOK B IPOU3BOACTBO, OCHOBHbIE 3TAIbI

Hayunplii mnowuck, pa3zpaOoTka TEXHOJIOTMM B JIAOOPAaTOPHBIX YCJIOBHAX, IaTEHTHAs
npopaboTKa, HM3y4yeHHE pbIHKA MOTpeOUTeNeld MNPOIYKIMH, HCTOYHUKOB M CTOMMOCTH CBIPBS,
00opy10BaHMsI U TOTOBOM MPOAYKLIUH.

Onenka 06€30MacHOCTH  BO3MOXKHBIX IPOIECCOB € TOYKH 3pEHUS IOXKapo- U
B3pPBIBOOE30MACHOCTH, OXpPaHbl TpyJda (TOKCUYHOCTH HCXOAHBIX, MPOMEXKYTOUYHBIX, MOOOUYHBIX
MPOAYKTOB ¥ TOTOBOM MPOAYKIIUU), OXpaHa OKPYIKAIOIIEH CPEIbL.

HapaboTka onbITHOV ApTHH €€ UCTIBITAHUS, TIOJrOTOBKA OM3HEC-TIIaHA U MCXOIHBIX TaHHBIX
JUIE  TIPOCKTHUPOBAHMs IPOW3BOJICTBA, NATCHTOBAaHHME CHOCO0a TOJNYYCHHS, TEXHOJOTHH U
000pyIOBaHHSI.

Pasnen 2. Texnuueckoe 3aJaHMe HA NPOEKTHPOBAHHE ONBITHOM WJIM NWIOTHOM
YCTAHOBKH

TexHoMmorn4eckre napaMeTpsl MPOESKTUPYEMOTO MPOU3BOICTBA, TPEOOBAHUS K MaTepHasam,
TpeOOBaHMS K HAJIEKHOCTH, HEOOXOIMUMBIE CpPEJICTBA aBTOMATH3AIlMM U KOHTPOJIS IMapaMeTpoB.
TpeboBaHUsT  TEXHOJOTHYECKOH  O€30MacHOCTH, OXpaHbl MPHUPOABI, PEMOHTOIPUIOTHOCTD
000pyIOBaHHMS, YCIOBHSI SKCILTyaTaI[UH.

Pa3nen 3. CocraB HCXOAHBIX JAHHBIX A/l IPOEKTHPOBAHUS

Xapakrepuctuku  BbimosiHeHHBIXx  HHWOKP, o00ocHOBaHHME pEKOMEHIYyeMOro MeToda
MPOU3BOACTBA B CPAaBHEHWHM C WM3BECTHBIMH CHOCO0aMHU, pPEKOMEHJAIMW 10 MpaBHJIAM
TEXHOJOTMYECKOW  O€30MacHOCTH,  XUMH3M  Ipouecca,  (U3MKO-XUMHUYECKHE  OCHOBBI,
NPUHLUIIUAIBHAS TEXHOJIOTHYECKasi cXeMa IPOM3BOJCTBA, pabouue MapaMeTphl, MaTepUaIbHbIN
OanaHc U pacxoHbIe KO3 (DUIIMEHTHI, TaHHBIE IS pacuyeTa, KOHCTPYHUPOBAaHHUS U BBIOOpAa OCHOBHOTO
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000pyIOBaHMS, PEKOMEHIAIMH 110 aHATTUTHYECKOMY KOHTPOJIIO B MPOU3BOJCTBE, MEPOIIPHUATHUS IO
TEXHHUKE 0E30MaCHOCTH U OXpaHe OKPYKAIOMICH CPEIbL.

Pasnen 4. KypcoBoe u 1UIJIOMHOE IPOEKTHPOBAHME

TemaTtuka nmpoekToB. OOBEM NPOEKTA: PACUSTHO-TIOSCHUTEIbHAS 3aIMCKA, TEXHOJIOTHICCKas
4acTh, rpaduyeckas 4acTh (CXeMa TEXHOJOTHYECKas MPUHIIUIHAIBHAS, CXeMa aBTOMATHU3aI[UH
MPOU3BOJICTBA, YEPTEK OIHOTO M3 allapaToB C BXOASIIMMH B HETO COOPOYHBIMHU CAMHHIIAMH H
JIETAJISIMH ).

Bri6op mepuoamnyeckoil MO0 HEMPEPHIBHOW CXeM, OOOCHOBAaHHME C YYETOM TpeOyeMoii
MIPOU3BOAUTEILHOCTH. BBIOOp ONTUMANIbHBIX TEXHUUYECKUX PEIICHUM, UCTIOJIb30BAHHE MPSIMOTOYHOM
Y TIPOTUBOTOYHOM CXEM, PEIUPKYIIALNNUS OTPaOOTAaHHBIX PEAKIIMOHHBIX CpPell, BBIOOp THIA peakTopa
(cMmerieHus, BHITECHEHNS, aIa0aTHUECKUE PEaKTOPhI, PEAKTOPHI C Pa3ACIbHBIMU U COBMEIICHHBIMH
cenapaTtopamH, armapaThl Uil KaTATUTUYECKUX TIPOIECCOB, U T.11.).

Pasnen 5. Meroasl cocTaB/ieHHsI MATEPHAJIBLHOIO 0aJjlaHCca

Jlumutupytromue GakTopbl — CKOPOCTh XUMHUYECKON peaklvy WM OTBOJI (ITOJBOJT) TeIjia OT
peaxTopa. Pacuer nosHoro oobema anmnapaToB ¢ y4eTOM 3araca Ha ciydail BCHeHUBaHUs, U3MEHEHUH
B pelenType, BPEMEHHOI'0 3aMe/IICHUs BBIXOJla PEaKIIMOHHON Macchl U3 amnmnapaTa, He0OX0IUMMOCTH
aBapuITHOTO TpEeKpalleHusl Mpolecca MmyTeM pa30aBiIeHHs] peaKIMOHHOW Macchl. Pacuer umcna u
o0beMa eMKOoCTel JUIs aBapUHHOrO CJIMBA, BPEMEHH OIOPOKHEHHUsS ammapara B CilIydyae aBapuu.
OmnpezeneHue CyTOUHOM 1 4aCOBOW MPOU3BOUTENHLHOCTH 11€Xa C YUETOM YKciia pabouux JHEH B roy
u yucia cMeH. OrpeieseHns 4nuciaa 1 00beMa OCHOBHBIX anmapaTtoB. MeXaHn4ecKHi 1 TPOYHOCTHOU
pacueTsl peakropa.

Br16op Tuna nepeMenmBaromero yCTporucTBa sk eMKOCTHBIX alliapaToB, pacyeT NOTPeOHOM
MOIITHOCTH DJICKTPOIBUTATEISI, MEXaHUYECKUI pacueT NepeMENINBaONIIEro YCTPOHCTBA.

Pa3nen 6. Metoanbl cocTaB/ieHHs TENJIOBOr0 OajiaHca

Hcnonp3oBaHue NPAKTUYECKUX JAHHBIX, pPacyeT TEIJIOThl PEAKIUU 10 HSHTAIBIHUIM
o0pa3oBaHUsl BEUIECTB, YYeT TEIUIOTHl pa30aBIIEHUS CEPHOM M Aa30THOM KHUCIOT, TEIUIOTa
KpUCTaJUTM3aMid. BpIOOp THMa TErmIo0OMEHHOro ycrpoiicTBa (pyOainku, 3MeeBuku). Pacuer
HEOOXOMMON TOBEPXHOCTH TEIJIOOOMEHA HCXOs M3 TEIUIOBOTO IOTOKA, THUAPOJAWHAMUYECKHX
yCIIOBUI B 00beMe peakTopa U 3MeeBUKe (pyOarike) u k03(pPHUIMEeHTOB Teruionepeaayu.

Pa3nen 7. 3amura okpy:kawuei cpeabl

OuncTka U 00€3BpEKUBAHIE CTOYHBIX BOJI, PETEHEPAIUs KUCIOT U pacTBopuTeneil. CriocoOsl
yaaneHust 1 00€3BpEKUBAHUS CONEPKAIIMXCS B HUX HUTPOCOEINHEHH.

4. O0beM y4eOHOH TUCUUTIIIHHBI

5 Bcero A cemecTp B cemectp
Bunpi yaeduoi paborss 3E |Axkag.u| 3E |Axkan.u| 3E |Akan. u.

OO0masi Tpy10€eMKOCTh AW CHUILIUHBI 4 144 2 72 2 72
KontakTHas padoTa — ayAuTOpPHbIE 1.0 36 0.89 32 0.11 4
3aHATHS:
6 mom uucine 6 hopme npakmuueckoi 0.28 10 0.17 6 0.11 4
no020moseKu
Jlexnuun 0.56 20 0.56 20 - -
[Tpaktuyeckue 3anarus (113) 0.44 16 0.33 12 0.11 4
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6 mom uucie 6 popme NPaKMu4ecKou 0.28 10 0.17 s 0.11 4
1n0020moeKu ' ' '
CamocTosiTesibHas padoTa 3.0 108 1.11 40 1.89 68
KonTakTHast camocrosiTenpHas pabora 0.8 0.4 0.4
CaMOCTOSITENTPHOE N3YUYEHHUE Pa3/IeoB 3.0 396 1.11 39.6 1.89 i
ICITATUINHEL ) ’
KypcoBoii npoekt 67.6 - 67.6
6 mom uucie 6 popme NPaKMuU4ecKou 1.83 66 ) i 1.83 66
1n0020mo6Ku ] ’
Bua koHTpoOJIA: 3a4éT ¢ oneHKoIi Klf[l: g;):;m
5 Bceero A cemecTtp B cemecTp
Bupi yaednoi padorst 3E |Axag.u.| 3E |Axar.u.| 3E | Actp.u.
O0mas Tpy10eMKOCTh M CIHUIIIUHBI 4 108 2 54 2 54
KonTakTHast paboTa — ayIMTOPHbIE 1.0 27 0.89 24 0.11 3
BAHSTHS: ) ’ )
6 mom uucne ¢ popme npaxmuyeckou 0.28 75 0.17 45 0.11 3
no02omosKku ) ) ) ’ )
Ulextiun 0.56 15 0.56 15 - -
[Tpaktuyeckue 3anarus (113) 0.44 12 0.33 9 0.11 3
6 mom yucie 6 popme NPaKMu4ecKou 0.28 75 0.17 45 0.11 3
1n0020moeKu ' ’ ' ’ '
CamocTosiTesqibHas paboTa 3.0 81 1.11 30 1.89 51
KonTakTHast camocTosiTenpHas paboTa 0.6 0.3 0.3
CaMOCTOSITENTbHOE N3YYCHUE Pa3/IeoB 3.0 297 1.11 297 1.89 i
T CIIUTTHBI ) ’
KypcoBoii npoekt 50.7 - 50.7
6 mom yucre 6 popme NPaKMu4eckou 1.83 495 ) i 1.83 495
1n0020MOBKU ' ’ ' ’
Bua koHTpOJIA: 3a4éT ¢ oneHKoIi Klf[l: g;):;m
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5.2 IncummiiuHbl 4acTu, GopMupyeMoil y4aCTHUKAMHU 00pa30BaTeIbHbIX OTHOLICHH I

AHHOTanus padoyeil NporpaMMbl JUCHUTILTAHBI
TexHuueckasi TepMoguHamMuka U Temnorexnuka (b1.B.01)

1. Heap aucuuniuHbl — chOpMHUpPOBATH y OOYYarOMIMXCS YPOBEHb MpodecCHOHaTbHOM
KOMITETEHTHOCTH, TTO3BOJISIOMINN OYAyIIUM HWH)KEHEPaM-TEXHOJIOraM C YBEPEHHOCTHIO NMPHMEHSThH
(byHIaMeHTaIbHbIE OCHOBBI TEXHUYECKOH TEPMOAMHAMHKH M TPAMOTHO BBIOMPATh pallMOHAJIBHBIN
PEXHUM SKCIUTyaTalud 000pyNOBaHHUS XMUMHUYECKUX MPOM3BOJCTB TMPHU PEIICHUH ONpeAeIEHHON
TEXHUYECKOW 3aJIauH.

2. B pe3yabTaTe H3y4eHUs] JUCHUIIUHBI 00yYaAIOLIUIICA JOJKEH:

Obnanate cieayromuMu npoQecCHOHATEHBIMUA KOMIIETCHIIUSIMU ¥ HHIUKATOPAMH UX JTIOCTHKCHHS:
IIK-4 - T1K-4.11, TIK-4.15.
IK-5 - T1K-5.5, TIK-5.8, TIK-5.9.

3name:

— HAYYHYI0  TEOpeTHUYeCKyl  0a3y  TEIUIOTEXHHKH, OCHOBHBIE  TIOCTYJNaThl U
(byHIaMeHTaIbHbBIE 3aKOHBI IIPUKIIATHON TePMOTMHAMUKH.

Ymems:

— MPOBOJUTH KAa4yeCTBEHHBIN YIIyONEHHBIM aHAU3 peXuMa padOThl TEIUIOTEXHHYECKOTO
o0opynoBaHus Ha mpeaMeT Hanbosee 3(h(PEeKTUBHOTO HYHEPTrONOTPEOICHNUS;

— OIICHUTH BEJMYMHY DHEPro3arpaTr KOHKPETHOTO MHKEHEPHOTO OOOPYAOBAHHS, UCXOMS U3
TEOPETHUUECKOI MOJENH, Ha IPEIMET TOCTOBEPHOCTH U BO3MOXXHOCTHU MPAKTUIECKON peasi3alliH.

Bnaoemy:

— KOMIUJISKCHOW  METOJAMKOW  OIEHKH  CTENEeHH  COBEPIICHCTBA  JHEPro-XUMHKO-
TEXHOJIOTHYECKON CUCTEMBI C TOUKH 3PEHUS FHEPTOTEXHOJIOTUH, SKOJIOTHHA U SKOHOMHKH.

3. Kparkoe coaepkanue JMCUHMILIMHBI.

Pazgean 1. Beenenne. OcHOBHBIE MOCTYJIATHI U PyHIaMeHTAIbHbIE 3AKOHbBI PABHOBECHOM
TePpMOAUHAMUKHU. BBIOOP 3Ta10HHBIX NPOLECCOB NPe00pPa30BAHUs JHEPIrUH U BelleCTBA

TepMmonnHamuueckue napameTpsl, PyHKIMN U QYHKIIMOHAJIBI PABHOBECHOW MAKPOCHCTEMBI.
VYcioBue XMMHYECKOTO PABHOBECHUSI MHOTO(a3HOW 1 MHOTOKOMIIOHEHTHOU cucTeMbl. O0BbeTMHEHHOE
Bolpaxxenne | u Il Havanm kimaccuueckoil paBHOBECHOW TepMOJIMHAMHKHU B auddepeHraatsHoM U
MHTETPaJIbHOM BHUJI€, OCOOCHHOCTH Peaju3alii B 3aMKHYTHIX Ipolieccax MpeoOpa3oBaHUs SHEPTUU
1 BelecTsa. Pacuer u aHanu3 OCHOBHBIX PaBHOBECHBIX IIPOLIECCOB CXKATHUS Ia30B B KOMIIPECCOPE.
Pacuer MUHMMAaJIBHBIX 3aTpaT dHEPIHM B IIPOLIECCAX Pa3JEICHUs, OXJIAXKICHHUS U OKUKEHUS Ta30B.
[TomuTponHbIi Tporiecc, Kak o00oOmIarOmMi Mpouecc ckatus (paclIupeHus) Ta3oB, MapoB U
Mapora30BbIX CMECEN.

Pazgen 2. AHaIMTH4YeCKHMH anmapar HePaBHOBECHBIX IPOLECCOB INpeodpa3oBaHUMA
3Hepruu U BemecrBa. KomyecTBeHHas OLEHKA JUCCHMIIATHBHOH (YHKIMHM Kak Mepsbl
HeoOpaTHMOCTH NpoLecca, MPOTEKAIIIEr0 ¢ KOHEYHOH CKOPOCThIO. JKCepreTH4ecKnii MeTox
AHAJIN32 CTENeHU COBePLICHCTBA YJHEPIro-XMMHKO-TEXHOJIOrHYeCKONH CHCTEeMbI

Teopust JOKagbHOIO pPAaBHOBECHS ONMCAHUS HeoOpaTUMbIX mporeccoB. Cucrema
muddepeHnanbHbIX 0aJaHCOBBIX YPABHEHMH MaccChl, SHEPrHUH, SHTPONUU M KHUHETHYECKHX
COOTHOILIEHUNA [UII OTKPBITOW MAaKpOCUCTEMBL. AHAJUTHYECKOE W YHUCIEHHOE PEIIEHUE HTUX
YPaBHEHUH U1 ONPENEICHUS BEIUYMHBI JOKAJIBHON M MHTETPAIbHOW IUCCUIIALUU DHEPTUU IIPU
TEUEHUU BA3KUX cpej, TepMoaAu((Py3MOHHBIX IPOLECCOB B MHOIOKOMIIOHEHTHBIX CHCTEMax.
OKceprus CTallMOHAPHOI'O MOTOKA BEIECTBA.

Pa3znen 3. TepmoanHaMu4yecKkuii pacyer M aHAJHM3 HEPABHOBECHBIX NMPOLECCOB CKATHS
(pacluMpeHusi) ra3oB, NapoB M NapoO-Ta30BbIX CHCTeM. JKCepreTHYeCKMi MeToJ OLEeHKH
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CTeleHH COBEpPUIEHCTBA Mpolecca: onpeaejeHne BeJu4uHbl dKkceprernyeckoro KIIJ pe:xxuma
PatoThHI YCTAHOBKH U NMOMCK IIyTeill ero moBbIINIEHHS 32 CYeT BHYTPEHHUX JHEPropecypcoB

Pacuer (hakTrdyeckux 3aTpar YHEPTUH B MPOLECCaX KOMIIPEMUPOBAHUS ra30B (MIapOB) HA OCHOBE
WHTETPAJbHBIX 0allaHCOBBIX YPaBHEHHMI MAacChl, TOJHOW HSHEPrHH, SHTPOIUHU, KUHETHUYECKOH U
NOTEHIMAJILHOM 3Hepruu, o5Kcepruv. KonaudecTBeHHash OLEHKA BEJIWYUHBI JUCCUMALMU B
OXJIAXKJIAEMON M HEOXJIAKJAEMOM CTYNEHH KOMIPECCOPHOW YCTAHOBKH. DHEPrO3IKOHOMHYECKOE
00OCHOBaHHME  I€JIECOOOPA3HOCTH  MHOTOCTYIIEHYaTOro  pexuMa  paboThl  KOMIIpeccopa.
CpaBHHUTENBHBIA aHAMH3 CHOCOOOB OXJIAXKJICHHS Ta30B (MapoB) B JIETAHACPHBIX YCTAHOBKaX M
JpOCCENbHBIX YCTpoiicTBax. Pacuer BenmuuHbI H30TEpMHUYECKOro 3ddexra apoccenupoBaHus
Jxoynsi-ToMIicoHa Ha MpUMEpPe MOJIETH HEUJICaTIbHOIO rasa.

Pazgen 4. TepmoanmHamMuyecKkue OCHOBBI JHepropecypcocodepe:keHdsi B XHMHYECKOM
TeXHOJIOTHMH. JHeprocoeperaomme CUCTeMbl B XHMHYECKHX INMPOM3BOACTBAX MNpeBpalleHUs
JHEePruu 7| BellecTBa. Ananm3 CONPSIKEHHOMH CHCTEMBlI, YTHJIM3UPYIOLIEH
HHM3KOMOTEeHIHAJIbLHBIC TellJIOBbIe pecypchbl, HA NMpHUMepe XO0J0AUIbHbBIX MAIIUH M TeIJIOBBIX
HACOCOB

MeTo/ibl OIIEHKM 3HEPropecypcoB Ha OCHOBE MOHATUS 3Kcepruu. CHUHTE3 TEXHOJIOTUH WU
HHEPreTUYECKUX CHCTEM KaK OCHOBHOHM MPHMHIMI dHEprocOepekeHus (Ha mpuMepe MPOU3BOJICTBA
aMMHaKa U ciaboil a30THOW KHUCIIOTHI). OCHOBHBIE MPOMBIIUICHHBIE CXEMBbI MOTYYCHHS XO0JIOAa U
Tpanchopmanuu Teruia. CpaBHUTEIBHBIA TEXHHUKO-)KOHOMUYECKHN aHAJIN3 MapOKOMIPECCHOHHBIX
(ITKXM) 1 TemIoucnob3yONMX X0I0AMIBHBIX MAIITHH.

4. O6beM yueOHOI TUCITUTUTNHBL

O0beM TUCHUTINHBI
Bun yaeGHo# paboThl
3E A'f:m' AcTtp. 4.
OO011ast TPy10eMKOCTh AUCHUILIUHEI 3 108 81
KonrakTHas padora — ayiuTopHbIe 1,33 48 36
3aHATHS:
Jlexun 0,89 32 24
[TpakTrueckue 3ausTus (113) 0,44 16 12
CamocrosiTesqibHas paboTa 1,66 60 45
KoHnrakTHast camocrosiTenbHas pabora 04 0,3
CamMocTosITeNIbHOE U3YUYCHHE Pa3/IeIOB 1,66 59.6 44,7
JICITUTUTHHBI
Bua nTOroBOro KOHTPOJIS: 3ader ¢ oueHKOM

AHHOTanus padoyeil NporpaMMbl JUCHUTILTAHbBI
«IIpoekTHpPOBaHNE MPOLECCOB U ANMNAPATOB XUMHYECKOH TEXHOJIOT UM
(b1.B.02)

1. Heab IMCUMINVIMHBI - CYIIECTBEHHO PacIIUPUTh, CUCTEMATU3UPOBATh M MCHOJIb30BATh HA
MPAKTHKE 3HAHUH OCHOB THAPABIMYECKUX, TEIIOBBIX M MAacCOOOMEHHBIX IMPOLECCOB XUMUYECKOU
TEXHOJIOTUH, TMO3BOJSIOIIMX  BBIMTYCKHHUKAM  OCYIIECTBISTh HAY4YHO-  HCCIEI0BATEIbCKYIO,
MIPOU3BOACTBEHHO-TEXHOJIOTUYECKYIO M SKCIEPTHYIO JIEATEIBHOCTbD.

2. B pe3yabTare u3y4eHHs QUCHUIIMHBI 00yUAOIIMIACS T0JKEH:
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OObnanate caeayrOIUMA YHUBEPCATbHBIMU KOMIIETCHIIUSAMU U MHIUKATOPAMH UX TIOCTHKCHHS
YK-2 - YK-2.3; YK-2.7; YK-2.10.
Obnamate CHeAylONUMH TPOPECCHOHANBHBIME KOMIETCHIUSIMUA W WHAWKATOPAMHU HX

JIOCTHIKCHUS:
IK-4 - [1IK-4.5; T1IK-4.12.
IK-5 - T1K-5.3; T1K-5.6; I1K-5.9.

3nams.

— METO/JIbI pacyeTa TeIjIo- U MaCCOOOMEHHBIX almaparos;
OCHOBHBIE TIPHHIIMITHI OPTaHU3AIUN TTPOIIECCOB XMMHUYECKOW TEXHOJIOTHH;

— THIIOBBIE TIPOIECCHI XUMUYECKON TEXHOJIOTUH, COOTBETCTBYIOIIME allapaThl 1 METObI UX
pacuera;

— METOJIbI COCTABJICHHUS TEXHOJIOIMYECKMX CXEM C HAHECCHHEM BCEX aIllapaToB.

Ymemo:

— COCTaBJISITh MaTEPHUAIIBHBIC M TEIUIOBBIC OaTaHCHI I CUCTEM T'a3-)KHJIKOCTD;

— PpaccUYUTHIBATH MMapaMeTPhl TEIUIO- © MACCOOOMEHHOTO 000PY/I0OBaHUS U HACOCOB;

— Toa0upaTh CTaHJapTHOE obopynoBaHue, UCTIOJIb3yEeMOe B XUMHYECKOM
MIPOMBITIJIEHHOCTH.

Brnaoemw

— METOJIOJIOTHEH pacueTra OCHOBHBIX TMapaMETPOB THUIPOMEXAaHUYECKUX, TEIJIOBBIX H
MacCOOOMEHHBIX MPOIIECCOB;

— OCHOBaMH IPaBUIIBHOTO MOA00PA TEIUIO H MACCOOOMEHHOTO 000PYAOBAHUS;

— METOJaMU COCTaBJICHHUS TEXHOJOTHYECKUX CXeM M Trpapuieckoro H300pakeHHs
OCHOBHOT'O 000PYy/IOBaHUSI.

3. KpaTkoe conep:xanue IUCHMILIMHBI.
BBenenne. ®u3nKko-XMMHUYECKHUE OCHOBBI 1 OCOOCHHOCTH YCJIOBHI MPOBEJCHUS TIpoIiecca

pa3/iesieHus )KUJIKUX TOMOTEHHBIX cMecel pekTudukanueil. Onucanue NpUHIUIHAIBHONW CXEMBI
PEKTU(PUKAITMOHHON YCTAaHOBKU HENPEPHIBHOTO JieHcTBU. CpaBHEHHE U 00JaCTH IPUMEHEHUS
HACaJOYHBIX U Tapeap4yaThiX KOJIOHH. [locTpoeHHe paBHOBECHOM JIMHUU HA OCHOBE NOJIYYEHHBIX
WHJUBUYaJbHBIX 3a/laHUM.

Pasnen 1. Pacuér pekTnpukannoHHoi KOJTOHHBI.

1.1. Pacuér Hacano4Hoii peKTH(PUKANMOHHOMH KOJOHHBI HENPEPbLIBHOIO JeiicTBUS (1JIs
Tpex pa3MepoB HACAAKH).

MatepuanbHblii 0anaHC KOJOHHBI. Pacuér MuHUManbHOTO M pabouero (uerMoBOro 4mcia.
[TocTpoenue padounx muamiA. Pacu€t ckopocTn mapoB u quameTpa KoJoHHBL. OnpenesieHre BHICOTHI
HACaJIKH MO0 MOJU(MUIIMPOBAHHOMY YPaBHEHHIO Maccoonepeaauu. OmnpeneneHue oOIIero 4ucia u
BBICOTHI €IMHMUI] ITepeHoca. Pacuér ruipaBianMyecKoro COnpoOTUBICHUS HACAIKU.

1.2. PacuéT TapeabuyaToil peKTHGUKANNOHHONH KOJOHHBI HENPEPHIBHOTO Il CTBHS.

[IpeaBapurensHbIi BEIOOP Tapenaok. MatepuanbHbIid 0ajgaHC KOJIOHHBI. PacuéT MUHMMAaILHOTO
u pabouero ¢uermoBoro uncia. Pacuer ckopoctu mapoB 1 AuaMeTpa KojoHHbL. [locTpoenne pabounx
quHui. OmnpeneneHue BBICOTHI CBETJOrO CJOSA KUAKOCTH Ha Tapelke M MapOCOJEp:KaHMs
O6ap6oTaxkHoro cios. Pacu€r koadduinenToB Maccoornepeaadn, o0IEro 4Yucia eIuHUIl IepeHoca,
s dextuBHOCTH IO Mapdpu. Pacuér BeicoThl KosoHHBI HAa ocHOBe KII/] mo Mapdpu ¢ mocrpoeHunem
KMHETHYECKON JTMHUM. PacuéTr ruipaBiandecKkoro COnpoTUBIIEHUS KOJIOHHBI.

1.3. CpaBHeHuUe JaHHBIX pacyeTa HACAJ0YHOM M TapeJbyaToil KoJ1oHH. ConocraBiieHue
AAHHBIX, MOJY4YeHHBIX [0 POrPaMMaM KOMIIbIOTEPHBIX U PYYHBIX pacuéToB. Boioop
KOJIOHHBI.
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Pasnen 2. Pacuyér u BbIOOP Ten1000MEeHHUKOB.

Pacuér u BBIOOp TEMI000MEHHUKOB TI0 OOIIEH CXeMe: -pacdeT TeTIOBOW HArpy3KH; -
OTIpe/IeJICHHE TETUIOBOTO PEXKUMA M CPEeIHEH IBIKYIICH CUJIBI; - IPUOIIKEHHAs OlEHKA
KOX(PGUIIMEHTOB TEIIOOTAa4YH, KOXPPUIIMEHTA TEIUIONEepe1aun, MOBEPXHOCTH Fop; - BEIOOD THTIA U
HOPMaJIM30BaHHOTO BapHaHTa KOHCTPYKIIUH; -OTIpe/IeNIeHHE TapaMeTpOB KOHCTPYKIMH (Hampumep,
JUISL KOKYXOTPYOHOTO TEIJIOOOMEHHHUKA: YKciia TPYO M YUCIia X00B, AuaMeTpa Tpyo, AuaMerpa
KOXKYyXa, TOBEPXHOCTH TEINIOOOMEHHHKA Fyopy U p.); - COMOCTaBICHHE OPUEHTUPOBOYHOU Fop 11
Fropw; - cOMOCTaBICHNE JAHHBIX, MOJTYYCHHBIX IO TPOrpaMMaM KOMITBIOTEPHBIX U PYYHBIX
pacueToB; -I'MJIPaBINYECKHUI pacueT; - BBIOOp ONTUMAIBHOTO BapuaHTa TEIIOOOMEHHHKA.

2.1. PacuéTt KOXKyXOTpyO4aToro uCiapurTess.

2.2. Pacuért koHJeHCaTOpa (KOKYXOTpyOUaToro UM IiacTUHYATOrO).

2.3. Pacuér momorpearens (KOXXyXoTpyOUuaToro Wiv IIaCTUHYATOTO).

2.4. Pacuér XOJOMMIBHUKOB ITUCTHIUIATA M KyOOBOro ocTaTka (KOKyXOTpyO4aThIX WU
MJIACTUHYATHIX ).

Pazgen 3. I'uapoanHaMmuyeckue pacyérnbl.

3.1 Pacyér ruapaBinyecKoro COMpOTUBIICHHS TPYOOIIPOBOIOB

3.2. Pacu€t onTUManbHBIX TMaMETPOB TPYOOTIPOBOIOB

3.3. Pacuét u moabop HacocoB

Pasnen 4. I'paduueckoe odopmiienue.

Texnomornveckas cxema. PektudukamoHHast KOJOHHA OMPEIEIICHHOTO THIIA C
n300pakeHUEM JleTalei KOHTAKTHBIX JIEMEHTOB, PACCYUTAHHBIX B pasnene 1.

4. O6beM y4eOHO JTHCHHILIMHBI.

O0beM AU CUUILTHHDBI
Bux yyeOHoi padoThl
3E Akan. | Actp.
q, q,

OO0masi TPy10€eMKOCTb M CHUILTUHBI 2 7 54
KonrakTHas padoTa — ayiuTOpHbIE 3aHATHUS: 0,44 16 12
[Tpaktuueckue 3anatus (113) 0,44 16 12
CamocrosiTesqibHas paboTa 1,56 56 42
KoHTrakTHast camocTosITeIbHAs padoTa 0,4 0,3

1,56
CaMOCTOSITEIbHOE U3YUYEHHE PA3/I€JI0B IUCHUIIIIMHBI 55,6 41,7
Bujx uTOroBOro KOHTPOJIsi: KypcoBoii npoekTt

AHHOTanus padoyeill NpPorpaMMbl JUCIUTILIAHbBI
«Teopus, coiictBa u npuMeHenne JHC u u3geamii»
(b1.B.03)
1. eap AMCHUMIUIMHBI — HW3y4YEHUE TEOpPHUM IIpoliecca Mepeladd SHEPTUU B3pbIBA B

OKPYXKAIOIYI0 Cpelly, a TaKKe MPAaKTUYeCKUX acleKTOB NMPUMEHEHHs B3pbIBa, Ha 0a3e AIIEMEHTOB
(bu3uKu TBEPIOTO TeJa, TA30JUHAMHUKHU M TEOPUH TTOA00HS.

2. B pesyabTaTe H3y4eHUs! JMCHUILIHHBI 00y4alOIUIICH NOJIKEeH:
Obnadams cnenyouMMyA KOMIIETEHIUSMH U MHUKaTOPaMH UX JOCTHKECHUS:
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[IK-7 (I1K-7.4, TIK-7.5, I1K-7.7, [1K-7.10, I[IK-7.11); [ICK-1.2 (ITCK-1.2.3, [ICK-1.2.8, TICK-
1.2.9).

3nams:

— (u3nyeckue OCHOBBI B3pbIBA B Cpelax C pPa3IMYHBIMH  (DU3UKO-MEXaHMUYECKUMH
XapaKTepUCTUKAMU,

— METO/bI OICHKH 3()(PEKTUBHOCTH IHEPrOEMKHUX MATEPHUAJIOB IO WX (DU3UKO-XUMHUYECKHM
CBOMCTBaM U BbIOOpA ONTUMAIBHON 00JIACTH MCTIOIB30BAHMS JIJISI HUX;

— METOJIbl MCTOJB30BaHUS YHEPTrOEMKHUX MaTEepHaTIOB B BOCHHOM JieJie, TPOMBIIIIEHHOCTH,
HayKe;

— XapaKTEPUCTUKU OCHOBHBIX YCTPONCTB U U3JIEIIHA, UCIIOJIb3YIOIINX YHEPTHUIO B3PHIBA;

— TpeOOBaHMS K DHEPTrOEMKUM MaTepuajiaM, BRITEKAIONIUE U3 YCIOBUN UX IIPUMEHEHUS;

Ymems:

— MPOTHO3UPOBAThH B3PHIBUATHIE CBOMCTBA YHEPrOHACHIIICHHBIX MaTEPHAJIOB HA OCHOBE UX
(PMBUKO-XUMHUYECKUX XapaAKTCPUCTHK;

— pemiath TpsiMble W OOpaTHBIE 3aJauyd B3pbIBA JHEPrOHACHIINICHHBIX MaTEpUajoB B
Pa3IUYHBIX cpe/ax;

Brnaoemy:

— HaBBIKAMHM M METOJIMKAMU pacyeTa JUIsl Pa3IUYHBIX YCIOBUM MPAKTUYECKOTO MPUMEHEHUS
AHEPTrOHACHIIIIEHHBIX MaTEPHUAJIOB;

— HaBBIKAMH M3y4eHUs U 00001eHst HHPOpMAIHK B 001aCTH pa3pabOTKH, UCCIECIOBAHUS
MPUMEHEHUS YHEPTOHACHIIIICHHBIX MAaTEPHUAJIOB.

3. KpaTkoe conep:kanue TUCUUTIUHBI:

Beenenue

Kpartkass xapakrepuctuka oOnactu wucnoib3oBaHus BB, 3amaum, pemaembie C
WCIIOJIb30BAaHUEM HHEPIrUM B3pbIBA, MACCOBBIE B3pPbIBBI B IPOMBILUIEHHOCTH, HPHOPUTET
OTEYECTBEHHBIX YUEHBIX B 00JIACTH COBEPIICHCTBOBAHUS TEXHUKHU U TEXHOJIOTHH BEJICHHSI B3PbIBHBIX
pabot. Poct mpousBoactBa BB B pa3BuThIX cTpaHax, MepCHeKTUBHI pa3BUTHS npuMeHenus BB B
MIPOMBIIIUIEHHOCTH.

Pazgen 1. DnemenTsl GU3NKN B3pbIBA

DOneMeHThl (DU3WKU B3pbIBA. SIBIEHME B3pbIBAa. YPABHEHHsI COCTOSHUS MPOJYKTOB B3PhIBA.
Metonbl  3KCHEPUMEHTATIBHOTO  OMNPEJEICHHUS] YpaBHEHUS COCTOSHHMS TMPOAYKTOB  B3pbIBA.
B3aumoaeiicTBre MPOIyKTOB B3phIBa € pa3IMYHBIMU CpeaMu. PacyeT 30HbI paciiupeHust IPOAyKTOB
B3pbIBa B BO3/lyX€, BOJIC M O0JIee IIOTHBIX cpeax. [ uapoannaMudeckas TeOpHst BOJIH CKATHUS M BOJIH
pa3rpy3ku. Y napHas BosiHa. [loHsITHE O IIEHTPUPOBAaHHOM BOJIHE pa3rpy3Ku. BerunciieHre HayaabHbIX
apaMeTpoB YJapHbIX BOJH IPH B3pbIBE B CpeJax C pa3iMyHbIMU (U3NKO-MEXaHMUYECKUMU
XapaKTepUCTUKaMU (BaKyyM, BO3JIyX, BOJIa, TOPHAsl MOPOIa, METAILL, aOCOIFOTHO HeaehopMupyemMoe
teno). [lonstre 06 yaapHoit annabaTe BeliecTBa, 3aMuch yaapHou aaunadatsl B 00001eHHOM hopme.
DKcleprUMEHTaIbHbIE METOJbl M3YUYEHHsI C)KMMAaEeMOCTH KOHJCHCHUPOBAHHBIX BEILECTB B 00JIACTH
BBICOKMX M CBEPXBBICOKHMX JaBleHUU. TeopeTnyeckoe U NpaKTHUYEeCKOE 3HAUEHUE ITUX PE3YJIbTATOB.
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Pasnen 2. Pabora B3pbiBa

bananc sueprum mpu B3pbiBe. IloHsTHE O OpM3aHTHOM W (yracHOM [EHWCTBUU B3pbHIBA.
DKCcIeprUMEHTaIbHBIE METO/IbI OIICHKH PabOoThI B3pbIBa. VIMITYJIbC KOHTAKTHOTO B3PBIBA U €T0 CBSI3b C
pa3pyIIamuM AelicTBUEeM B3pbiBa. [loHATHE 00 aKTUBHOW YacTH 3apsiia U METOMbI €€ BEIYHCIICHHS.
MerarenbHoe JieicTBUE B3pbIBa. SIBJIEHUE OTKOJA U €r0 POJib B pa3pyllaronieM JeHCTBUU B3pbIBa.
KymynstuBHoe neiictBue B3pbiBa. | mapoaumHaMudeckass Teopusi (OPMUPOBAHUS KyMYJISTHBHOU
CTpyu U ee OpoHenpoOWBHOro JedcTBuUs. BiusHue QopMbl KyMYISITHUBHOM IOBEPXHOCTU U
napameTpoB geToHanuu BB Ha OpoHenpoOuBHOE IEHCTBUE KYMYJISITHBHOTO 3apsija.

3akoHOMEpHOCTH (HOPMHUPOBAHUSI U PACIPOCTPAHCHUS YIAPHBIX BOJIH B Ae(POPMHPYEMBIX
cpenax. DKCHepUMEHTAIbHbIE METO/bl ONpeieNieHUs] MapaMeTpoB YJAapHBIX BOJH NIPU B3pHIBE B
paszIM4HbIX cpeaax. BrIBO OCHOBHBIX COOTHOLIEHUH, ONPEEISIIONINX YAeIbHbINA pacxon BB, pacuer
30H paspylieHHss U O€30MacHBIX PACCTOSHUM MPU B3PHIBE C HUCIOJIB30BAHUEM 3JIEMEHTOB TEOPUU
nos1o0usi. B3pbIBBI B IpyHTE, B BOJIE, B BO3/yXE.

Pasnen 3. [lpumMeHeHne B3pbIBYATHIX BellleCTB B TOPHOA00bIBaIOIIEH POMBIIIIEHHOCTH

Brusane ¢hpu3nKo-MexaHn4eCKUX CBOMCTB TOPHBIX MOPOJ Ha YA bHBIN pacxon BB. Cucremsr
TOPHBIX BBIPAOOTOK Ha OTKPBITOM MOBEPXHOCTH M 10/ 3eMJiieil. MeTo/ bl BeIeHHsI B3PBIBHBIX Pa0boOT B
TOPHOM MPOMBINUIEHHOCTU. METO/1 HaKJIaAHbIX 3aps10B, IIIYPOBbIX 3aps10B, KopoTko3ameaneHHoe
B3pbIBaHKe. OCOOEHHOCTH B3pPBIBHBIX Pa0OT B IIaXTaX OMACHBIX 110 ra3y U MbUld. Beiropanue u mepbl
00pb0BI ¢ HUM. MeTOo/T CKBaKMHHBIX 3apsiIoB. MeTo 1 KOTIIOBBIX M KAMEPHBIX 3apsoB. B3pbiBbI Ha
copoc u BeIOpoc. CoBpeMeHHBIE TpPeOOBaHUS TOPHOMOOBIBAIOIICH MPOMBIIUICHHOCTH K
COBEPIIEHCTBOBAHUIO COCTaBa B3pPbIBYATHIX BEIIECTB, U3roTOoBIeHHEe BB Ha MecTe npuMeHeHus.

Pa3nen 4. [IpumeHeHue B3pbIBYATHIX BellECTB B METAJIYPIrUM, BOCHHBIX M HAYYHBIX
eJIfix

B3priBHBIE paboThl B HedTemoObIBaONMIEH MPOMBIITUICHHOCTH. TOpneaMpoBaHue CKBAXKHH,
nepdopanus ckBaXuH. B3pbiBHOE Oypenue ckBaxuH. JIukBumamus aBapuii. B3pbiBHbIE pabOTHl B
ctpoutenbcTBe. [locaaka Hacklineil, KopueBKa MHEW, Bajka jeca. PazpylieHue crapbiX MOCTPOEK,
co3aanue BojoemMoB. Mcrionb3oBanue BB mi1st 06paboTky MeTania B3peIiBOM. B3pbiBHAS MITAMITOBKA,
CBapKa, pe3ka, B3pbIBHOE ynpouHeHue. TexHonorus u BB, npumenseMblie A 3THX BUIOB padoT.
Hcnonws3zoBanne BB st cHapsbkeHus: 60enpunacoB, OCHOBHBIE BUIBI 3aPSIOB U TUITBI TPUMEHSIEMBIX
BB. [IpuMeHeHne 3HEproeMKUX COEJUHEHUM IS TOHKOTO HEOPTAHUYECKOTO CUHTE3a. TexXHOoIorus
JICTOHAIIMOHHOTO CHHTE3a CBEPXTBEPABIX MaTepuaioB (HUTpHAa Oopa W YIbTPAAUCIEPCHOTO
ajyiMasa), co3JlaHle CBEPXBBICOKHX JABJICHUH JUIsl HAYUHBIX IIeJIeH.

4. O6beM yueOHOMH TUCIUIJIHHBI

O0BLeM AUCHUILINHDI

Bun yaeGHoi paGoThl

3E Axan. u. | Actp. 4.
OO01as Tpy10eMKOCTh AUCHUTUIMHBI 4 144 108
KontakTHas padoTa — ayAuTOpPHbIE 3aHATHS: 1.33 48 36
Jlexuun 0.88 32 24
[TpakTrueckue 3austus (113) 0.45 16 12
B TOM 4YHcIie B OpMe MPaKTUIECKON MOATOTOBKH 0,22 8 6
CamocTosiTesqibHasi paboTa 1.67 60 45
KonTakTHast camocrosiTennbHas pabora - -
1,67
CamocTosTeNbHOE U3YUEHUE Pa3JIeNIOB JUCIUTLIIMHBI 60 45
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JK3aMeH 1 36 27
KonTakTHast paboTa — MPOMEKYTOUHAsI aTTECTAIUS | 0,4 0,3
[ToaroToBKa K SK3aMEHY. 35,6 26,7
Buja koHTpoOJIS: IK3aMeH

AHHOTanus padoyeil NpPorpaMMbl JUCHUTILIAHBI
«Hcxoanbie mpoaykThl s JHC
(b1.B.04)

1. Heap AMCHMIIMHBI — O3HAKOMJICHHE OOYYAIOIIUXCS C XUMHUYECKOH TEXHOJIOTHUEH
MPOU3BOACTBA MCXOAHBIX COEIUHEHUN UCHOJB3YyeMbIX MPU MOJIYYEHHUH SHEPrOHACHIIICHHBIX
MatepuasioB (OM). C OCHOBHBIMH TPHUHIIMIIAMHU BBIOOpA CBHIPhEBOW 0a3bl, €€ BIMSIHHEM Ha
HKOHOMHUYECKYIO 3 (HEKTUBHOCTD, TEXHOJIOTUIECKYIO U IKOJIOTHIECKYIO O€30MaCHOCTb.

2. B pe3yJbTare n3y4eHUus1 AUCHUIIMHBI 00y4aIOIIMIACH JOJI/KEH:

Obaaoamsb cnenyronMA KOMIETSHIUSIMU ¥ UHIUKATOPAMH UX JJOCTUIKCHUS:

MCK-1.1 (IICK-1.1.1); TICK-1.3 (ITCK-1.3.5, TICK-1.3.11, [ICK-1.3.12, TICK-1.3.13).

3uamo:

— OCHOBHBIE MTPUHITUIIBI BBIOOPA CHIPEEBOM 0a3bl MPOU3BOACTBA DM

— TEOPETHYECKUE OCHOBBI MPOILIECCOB MOTYYCHHS UCXOIHBIX MPOAYKTOB JIsi MPOU3BOJICTBA
OM;

Ymemo:

— [IPOrHO3HUPOBATH MEPCIEKTUBHBIE IYTH PA3BUTHS TEXHOJOTHMHM IPOLECCOB MOJIYyYEHHS
HMCXOAHBIX MPOAYKTOB JJIsl MPOU3BOACTBA DM;

Braoems:

— COBpeMeHHOW HH(OpManMend MO METOJaM MPOU3BOJCTBA HMCXOIHBIX MPOIYKTOB JIJIs
npousBojcTBa OM B Poccuu u 3a pybexxom;

— HaBBIKAMH M3y4eHHUA U 00001eHns nHpopmaiuu B 00JaCTH XUMUYECKON TEXHOIOTHH.

3. KpaTkoe conep:kanue TMCUUTIUHBI:

BBeagenue. OOmme mnoaxoiasl K BBIOOPY CBIpbS Ui mpousBoicTBa OM. Dakrtopsl,
OTIpEe/ICIISIIONINE  [1eTIECOO0Pa3HOCTh  CO3JaHHMs HOBBIX M MOJICPHU3ALMU  CYIIECTBYIOIIUX
MIPOU3BOJCTB. BBIOOp M CHHTE3 HOBBIX COEAMHEHHUH, U3yuyeHHE UX (U3NYECKUX, XUMHUUYECKUX U
CHellMaJbHBIX CBOWCTB, OINpejAesieHHe O00JIacTH HcHoib3oBaHud. [lapamerpsl, ompezaensionine
3¢ ()EKTUBHOCTH TEXHOJIOTHUH: HAJTUYHME IUPOKOHN CHIPhEBOM 0a3bl, IKOHOMHUYECKas 3G (HEKTUBHOCTD,
TEXHOJIOTMYECKasi M 3KOJIOrnyecKkasi 6e301nacHOCTb.

Pa3nea 1. [lonyuenue apoMaTH4eCKUX COSAMHEHUN U3 HePTH M KaMeHHOTO yriis. BrusHue
TEXHOJIOTMHM Ha KadeCTBO IOJIy4aeMbIX YIJeBoJ0pooB. llepBuuHas u BTopuuHas mnepepadboTka
He(TH, TMpOLECChl  KPEeKUHra, NHpoju3a, pUOpPMUHIa,  KAaTAIUTUYECKHE  CHUCTEMBI.
TepMmoarHaMUUeCKUe U KHHETHUECKUE (aKTOPBl U MX BIMSHUE HA COCTaB MPOAYKTOB. Brinenenue
apoOMaTUYECKUX YIIeBOJOPOJIOB, OUUCTKA OT CEPHUCTBIX U A30TUCTBIX COETUHEHUN COETMHEHUH.

Pazgen 2. Vcnonb3oBaHue 3aMEIIEHHBIX apOMATHUYECKUX YTIEBOJOPOJIOB B MPOU3BOJICTBE
HHEPrOHACHIIICHHBIX MaTEPUAJIOB.

[lomyuenune  ¢eHonma, pesopuuHa, GIyporiaOlMHA, O€H3WJIaMHHA,  XJIOpOEH307Ia.
[ammronmHMpyroHe U CyabGUPYIOLINE areHTHI.

Pa3nen 3. Ceipbe A1 HOTy4YeHUs] HUTPOI(PUPOB.

HenpenenbHble yrieBogopoibl, 3MOKCHABI, MOJHUCIHUPTHL: METOJbl CHUHTE3a, TEXHOJIOTHS,
TpeOOBaHMS K KAYECTBY.

Pa3nea 4. CoipnreBast 6a3a mpou3BOICTBA HUTPAMUHOB.
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VYKCycHas KUCIOTa, YKCYCHBI aHTHAPHUJ, albAETUIbl, YPOTPOIHH, TIHUOKCalb. MeTOobl
MOJTyYEHUsI, TEXHOJIOTHsI, TPEOOBaHMUS K KAYECTBY MCXOIHBIX MPOJYKTOB.

Pa3nen 5. CoipbeBas 6a3a Moay4eHHs HOBBIX U MEPCIIEKTUBHBIX DM.

TpuazosoH, MPOU3BOJHBIE TE€KCAA3aAU30BIOPLUTAHA, 2-METHIITUPUMUIUHIHOH.

4. O6beM yueOHOMH TUCIUIJIHMHBI

O0beM AU CHUITHHBI
Bun yuebHoit paboThl 3 AKal. Actp.
E 4. 4.
OO0m1ast TPyI0EMKOCTh JUCIUTUIMHBI 2 72 54
KontakTHasi padoTa — ayAUTOPHbIE 3aHATHS: 0.9 32 24
Jlexiuu 0.45 16 12
ITpakTrueckue 3ausatus (113) 0.45 16 12
B TOM 4HcIie B POpMe MPAKTHIECKON MOATOTOBKH 1,1 4 3
CamocrosiTesqibHas padora 1,1 40 30
KoHTakTHasi caMmocTosITeIbHas padoTa 0,2 0,15
1,1
CaMOCTOSITEIbHOE N3YUYEHHE PA3/IEI0B IUCHUTLINHBI 39,8 29,85
Bun xonTpoasn: 3auer

AHHOTauMs padoyeil NporpaMMbl JUCIUIIIAHBI
«OcHoBBI TexHoJ0rHii JHM M u3aenin»

(b1.B.05)

Huctunmaa «OcHoBBI TexHosoruit DHM u u3genuii» coctouT u3 AByX yacteil. [lepBas
94acTh YHUTACTCA B IATOM CEMECTpPE M SBIIETCS NEPBON NPOPMIHMPYIOMIEH JAUCUUIUIMHON 110
cnenuanu3anu. Ee HazHaueHHWe — O3HAKOMHTH OOYYAIOMIMXCS C MEPBUYHBIMHU, CAaMBIMU OOIIUMU
MPEJCTABICHUSIMU 00 OSHEPrOHACHIIEHHBIX MaTepuaiax, HX KIacCU(UKALUU, TEXHOIOTHSIX
MOJTyYEHUs,, OCHOBHBIX pPEXHMax B3pBIBUATOTO IMPEBpallleHus, 0OJacTIX MpUMeHeHus. B
JallbHEHNIIeM TIOJy4YEeHHblE CTYICHTaMH B XOJE€ H3YYEHHUS JIAaHHOW JUCHUIUIMHBI O00IIue
MPEJICTABJICHUSI TONY4YalOT YIIyOJIGHHOE pa3BUTHE B Kypcax «XUMHUS DHEPrOHACHIIICHHBIX
coenuHeHuit», «Teopus, cBoiictBa U npuMmenenne DHC u uznenwity, «XuUMUYecKash TEXHOJIOTHS
opuzantabix DHC», «Xumudeckas ¢uzuka DHM»y, «TexHomorus cmeceBbix JHM» u Bo BTOpO#
YacTU JAHHOM JUCLMITIINHBI.

Bropas yacte untaercs B 1eBITOM cemecTpe. Ee Ha3HaueHne — 03HAKOMUTH 00YYarOIMIUXCS C
TEXHOJIOTUAMH co31aHus U npumeHeHus DHM, ucnonb3yeMbIxX B pexKUMe FOPEHHUS.

YACTD 1 (cemectp 5)

1. Ieab AMCHMIUIMHBI — O3HAKOMJIEHHE CTYAEHTOB C OCHOBaMH IIPOLIECCOB TOPEHUS U
B3pbIBa, OCHOBHBIMH BOIPOCAMH B XMMHUHU U TEXHOJOTMH MPUMEHEHHUS SHEPrOHACHIIIEHHBIX
MatepuanoB (OHM) — nHIuBHTyaIbHBIX M CMECEBBIX B3phIBUATHIX BemiecTB (BB), suakux u TBEpabIx
paketHbIX TOIIMB (JKPT u TPT) 1 mopoxoB cTBONBHBIX cucTeM, nuporexHudeckux coctaBos (I1C),
KOMILJIEKCOM TpeOOBaHUH, MpeabsiBisieMbix K DHM.

2. B pe3yabTaTe H3y4eHUs! JMCHUILINHBI 00y4al0IUIICH NOJIKEeH:
Obnadams cnenyouMMyA KOMIIETEHIUSAMH U MHUKaTOPaMH UX JOCTHKECHUS:
IK-3 (I1IK-3.4); IICK-1.3 (IICK-1.3.1, [ICK-1.3.8, [ICK-1.3.10, IICK-1.3.13).

3Hambs.
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— KpUTEPUU  B3PBIBUATOCTH XUMHUYECKHMX COCJIMHEHHM U CMECE, COBPEMEHHYIO
knaccupukauo YHM, ocHoBHBIE (HOPMBI UX XUMHUYECKOTO TIPEBPALIIEHUS;

— OPUHIUIIBI CO3JaHUs UHIUBUYAIbHBIX U cMeceBbIX DHM;

— OCHOBHBIC HaIIpaBJICHUS UCTIOJIb30BaHusI DHM B pekrMax TOpeHHsI M JICTOHAIIHH;

— METO/IbI UCCJICIOBAHUS (PH3NKO-XUMHUSCKHUX U B3PBIBYATHIX CBOMCTB DHM;

— 3TaIbl ICTOPUYECKOTO PA3BUTHSI, COBPEMEHHOE COCTOSIHHE U HAIIPABJICHHUSI IEPCIIEKTUBAMH
coBepuieHcTBoBaHust DHM;

yMemy:

— aHanmm3upoBath HHMPopmMaruo 06 IHM, onpenensaTs ero 1mo cocTaBy XapakTepHbIE PEKUMBI
MpeBpaIleHUs U 00J1aCTh TPUMCHCHHUS;

— MPOTHO3MPOBATh NYTH  coBepiieHCTBoBaHusa OHM B muane 3ddexTuBHOCTH,
SKOHOMHYHOCTH, 0€30ITaCHOCTH M SKOJIOTUH TTPOU3BOJICTBA U TpuMeHeHuss DHM;

- 81a0emn.

— HaBBIKAMHM pacyeTa Ba)XKHCWINUX B3PBIBUATHIX XapaKTCPUCTUK M 3HAHHEM METOOB
AKCIIEPUMEHTATIBHOTO OMPENETICHUS XapaKTEPUCTUK COCTABOB;

— COBpeMeHHOW MH(pOopMaIueil M0 KOMIOHEHTaM, peleNnTypaM, TEXHOJIOTUSAM TMOJIy4eHUs U
001acTsIM IPUMEHEHHSI CMECEBBIX YHEPTOHACHIIICHHBIX MaTepuasioB B Poccun u 3a pyoexom;

— HaBBIKAMH HM3Yy4eHHs, 000OIICHNUS W aHaln3a WHPOPMAIMH 0 BOIMPOCAM, CBSI3aHHBIM C
COBEPIICHCTBOBAHHEM TEXHOJIOTUH MOJIYYCHHUS ¥ IPUMEHEHUSI CMECEBBIX YJHEPTOEMKHX MaTEPUAIIOB.

3. KpaTkoe coaep:kaHue THCHUIINHBI:
Pasnen 1. OcHoBHBIE (popMBI XUMHYECKOT0 NpeBpamenus IJHM

[Tonsitue o sHepronacwimeHHbx MaTepuanax (OHM). Ilonstue 00 ocHOBHBIX (popmax
XUMHMYECKOT0 TpeBpalieHuss DM: MeIIeHHOM TEePMUYECKOM pa3sIoKEHUH, TOPEHUH, JETOHAIIUH.
[TapameTpsl IpoI1IECCOB TOPEHUS U IETOHALIMU: CKOPOCTh PacpOCTpaHEeHUsl, KpUTUYECKUH TUamMeTp,
BEJIMYMHBI JIaBJICHUH B BOJIHE, TEIUIOTa MpOIlecca, MX 3aBUCUMOCTh OT PA3JIUYHBIX (PAKTOPOB.
[Tepexon ropeHust B IeTOHAIIMIO.

Pazgen 2. Knaccudpuxkanmusa IHM, odmme cBeeHus

Ucropuueckuii nyts pazsutus DHM. Ilpunuunsl koHcTpynpoBanus BB u sHeproemxux
komnoHeHToB mopoxoB u TPT. Knaccupukamms DM 1o mnpuMeHeHHIO: OpU3aHTHBIE U
MHUILIMUPYIOIIKE B3pbIBUaThie BemecTBa (BB), mopoxa, xuakue u TBEpapie pakeTHbie ToruBa (JKPT
u TPT), nuporexuuueckue coctassl ([1C). Tpebosanwust, npeapsasisiemeie kK BB, mopoxam, TPT u I1C,
WX XapaKTePUCTUKH, 00TACTH IPUMEHEHHS.

Pazgen 3. Iloayyenune unauBuayansabix JHM

OCHOBHBIE XMMHUYECKHE TMPOIECCHl MOTYYCHUS uHauBuAyansHeix  BB.  Croco0Osr
OpraHM3alyy TPOIECCOB B IPOMBINUIEHHOCTH. [IpoBeJeHHE OCHOBHBIX pEAKIUi IOTy4eHUs,
BBIJICJICHHE TPOJIYKTa, OYHCTKA OT IMPHMECEH, BBIMYCK TOTOBBIX (opM. [IpumMep OIOK-CXeMBbI
npousBojacTBa BB. Cnocobsl monyuenuss m3aenuii u3 BB. Ilytum oGecnedenuss OGe3o0macHOCTH
MPOIIECCOB. DKOJOTHUECKUE U SKOHOMUYECKUE aCTICKTHI.

Pazgea 4. Ilonyuenue cmeceBbix JHM

HeoOxoaumocTh 1 IpUHIATIEI co3aHus cMeceBbix DHM. KomnonenTHas 6aza cmeceBbix BB.
Tuner cmeceBbix BB, ux xapakrtepuctuku, ob6imacTé npuMeHeHus. [IpUHIMIIBI KOMIOHOBKH H
KomMnoHeHTHast 6a3a mopoxos, TPT u IIC. @yHKkuMM MOIMMEPHBIX KOMIOHEHTOB B DM, NOHATHE O
IACTU(UIIUPOBAHHBIX U HATIOJHEHHBIX OJTUMEPHBIX MaTepraiax. AKTUBHbBIC U HHEPTHBIC TOPIOUNE
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ceszytomme. CriocoObl mepepabotku cMeceBbix OHM. Bompockl 0€30mMacHOCTH W DKOJOTHH
TEXHOJIOTHYECKOT0 [IUKJIA SHEPTETUYECKUX MATEPHUAIIOB.

Pazgen S. Cucremsbl 1 ycTpoiicTBa, nenoab3yomue JHM

Knaccudukamus opyxwusi, ucnons3yromero JHM. Bunbl apTuiuiepuilckux M pakeTHBIX
cucrteM. IlpuHnunsl neictBus, ocoOeHHOCTH. OCHOBHBIE MPOILECCHI, MPOUCXOISNIINE B PAKETHOM
JIBUTaTele, Npy apTUUIEPUHCKOM U BBICTpENe U B razoreneparopax. Kiaccudukanus peakTHBHBIX
nsurareneid. Kinaccudukanus pakeTHbIX ToruB, mopoxos, JKPT u TPT.

Pazgen 6. [lpumenenue JHM B pe:xkume JeToHALMU

[Ipumenenne BB B rpakJaHCKHX U BOCHHBIX HENIX. Buabl 60enpunacoB u Qpyrux u3aeui,
conepxxamux BB, ux koHcTpykTHBHBIE 0cOOeHHOCTH. bpuszanTHOE M dyracHoe neiCcTBHE B3pHIBA.
[Tonsitue o kymynsaTuBHOM 3¢ dekre. Macmtadsl npuMeHeHrs BB B BoeHHOM jierie v B TpaXaaHCKUX
LETSIX.

Pa3nen 7. Ipumenenue JHM B peskume ropenust

PaznooOpasue 3a1a4, penaeMpIX ¢ MOMOIIBIO YHEPreTUYECKUX MATEPUAJIOB, HCIOIB3YEMBIX
B pexxuMme roperus. ['operane BB, nopoxos u muporexanyeckux coctaBoB (I1C). Duepreruueckue u
OammctTuueckune xapakrepuctuku nopoxoB u TPT. 'eomerpuueckue Gopmbl 1 pa3mMepbl TOPOXOBBIX
3apsiaoB.

Knaccuduxanus u macmradel npumenenus [1C. Komnonentst T1C: okucnurenu, roprodee,
[EMEHTATOphI, JOOABKM CHeIMaabHOrO HaszHaueHusa. Dddextsi, mocturaemeie ¢ momomipio TIC.
Oco6ennoctu ropenus [1C. Tpeboanus, npeapssiseMbie k [1C.

Pa3pgen 8. Meroanl ucciaenosanus csoiicts JHM

PacueTHple M 3KCHEPUMEHTAIBHBIE METOJbl ONPEIEIICHMs IapaMETPOB TEPMHYECKOIO
pacnaza, ropeHus u AetoHauuu. TemioTa, TeMiepaTypa U COCTaB IIPOLYKTOB ropeHus. PacueTHbie u
9KCIIEPUMEHTAIbHBIE METO/IbI UX ONPEIEICHUS.

[Monsitue o ¢u3nyeckoil U XUMU4eCcKol ctorikoctd DHM, COBMECTUMOCTH KOMIIOHEHTOB
cmeceBbIX DHM, rapantuiinbie cpoku xpaHenus. [lonarue o wyBctBuTenbHocTH DHM K paznuyabiM
BO3/ICHCTBUSM: TETUIOBBIM, MEXaHHUYECKUM, (yI1ap, TPEHUE) U JIp., METOIbI UX ompeaeneHus. MeTos
TEPMHUYECKOTO aHAIIN3a.

Pa3znen 9. llepcnexTuBel pazputuss JHM

CoBpemennble TpeOoBanus k OHM. IlepcnekTvBHBIE WHAWBHUIYyaJbHbIE COCIUHEHUS U
KOMITIOHEHTHI cMeceBbix DHM. [lepcnekTrBbl pa3BUTHUS TEXHOJIOTHH MMOTYYEHUS UHANBUAYAJIbHBIX 1
cmeceBbix DHM. Tlonatue 06 yTuian3anuu SHEPreTuYecKux MaTepuanoB. KoHBepcust mpousBoacTBa
OHM, nBoliHBIE TEXHOIOTHH.

YACTD 2 (cemectp 9)

1. Heab A cuMIMHbBI — 03HAKOMJICHHE OOYYAIOIIUXCs ¢ OOIMMHU MTPUHITUTIAMU CO3TaHUS U
COBPEMEHHBIMU TPEOOBAHMUSMU K DHEPrOHACHIIICHHBIM MaTepHallaM, UCIOJIb3YEMBIX B DPEKUME
ropeaust — XUAKUX U TBepAbIX pakeTHbIX TOIIMB (PKPT m TPT), mOpoxoB CTBOJBHBIX CHCTEM,
ra3oreHepupyoIUX TOIUIMB, TOIUIMB CIEUUAIBHOTO HA3HAYEHMS, a TAKXKE MUPOTEXHUYECKUX
coctraBoB (IIC), ¢ ux KOMIoHEHTHOW 0a30ii, COCTAaBOM, TEXHOJIOTUSMH IOJIYYCHHS, OCHOBHBIMU
XapaKTepPUCTUKAMU M METOJIaMH HX PETYJIMPOBAaHUs, a TaKXkKe C OOJACTIMHU HX HCIIOJIb30BAHUS B
BOCHHBIX U MUPHBIX ICJISX.

B pe3yabrare n3yueHust AMCHUILIMHBI 00y4aI0OIHIiCS J0JIKEH

Obnadams cneayOMUMA KOMIIETEHIIUSAMHA U UHIUKATOPAMH UX JTOCTHUKCHUS:
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MK-3 (IIK-3.4); IICK-1.3 (IICK-1.3.1, I[ICK-1.3.8, TICK-1.3.10, [ICK-1.3.13).

3uamo:

— KIaccudukanuio, TpeOoBaHus, NpaBuiaa KOMINOHOBKM DHM, HCHONB3yeMBIX B PEKUME
ropeHust

— TEOPETHUYECKUE OCHOBBI pabOThl M OCHOBHBIE NPHUHIMIBI YCTPOMCTBA >KMIKOCTHBIX H
TBEPJOTOIIMBHBIX ~ PAKETHBIX JIBUTATeNIeW, CTBOJBHBIX CHUCTEM, razorereparopoB, MIJI-
re€HEPaToOpPOB;

— TpeboBaHus K komrnoHeTaM DHM, HCIob3yeMbIX B PEKUME TOPEHUS, UX KIIACCU(PHUKAIHIO,
CBOICTBa NMPUMEHSAEMbIX U MEPCIEKTUBHBIX KOMIOHEHTOB, METO/IbI UX MOJIY4YECHHS

— OCHOBHBIE XapakTepucTHku OHM, HCHOIB3yeMBIX B pPEXKUME TOPEHUS U IYyTH HUX
peryiaupoBaHus;

— B3aUMOCBsI3b XapakTepucTuk DHM ucnonb3yeMbIX B peKMME FOPEHUs, U CHapsHKAEMbIX
MU YCTPOMCTB ¢ 001aCThIO UX IPUMEHEHUS;

Ymemy:

— aHanmu3upoBath HHpGopMaro 06 IHM HCmob3yeMbIX B pEKUME TOPEHUS, OMPEIEIATh €r0
0 COCTABY XapaKTepHBIC PEKUMBI IPEBPAIICHHUS U 00JIACTh TPUMEHEHHUS;

— NPOTHO3UPOBATh MyTHU coBepileHcTBOBaHUS DHM, ucnosib3yemblx B peKMME TOpPEHUsl B
11aHe 3¢ (HeKTUBHOCTH, 3KOHOMUYHOCTH, O€30MTaCHOCTH U SKOJIOTHUH ITPOU3BOJICTBA U PUMEHEHMUS;

Braoems:

— COBpeMEeHHOW MH(popMaIueil M0 KOMIOHEHTaM, pelenTypaM, TEXHOJIIOTUAM IOJIy4eHUs U
oOnactsM npuMeHeHus U xapaktepuctukam DHM, ucnosnb3yembix B pexume ropenus B Poccun u 3a
pyoexom;

— HaBBIKAMH HM3Yy4eHHs, 000OIICHNUS W aHaln3a WHPOPMAIMH IO BOMPOCAM, CBS3aHHBIM C
COBEPIIEHCTBOBAHUEM TEXHOJIOTMM MOJy4YeHUs U npuMmeHeHuss DHM, ucnosib3yeMmbx B peKHUME
rOpeHusi, MPOTHO3UPOBAHUEM IMEPCHEKTUB NPUMEHEHHS HOBBIX KOMIIOHEHTOB, pELENTyp |
TEXHOJIOTHH.

3. Kparkoe cogep:kaHue IMCUUIINHBI:

Paspnen 1. BBegenue

Lenu, 3a1a4 1 OCHOBHBIE pa3/ielibl Kypca. 3HaUeHHe Kypca ISl MOATOTOBKU CIIEIIUAJINCTOB
B 00JIaCTH XUMHH, TEXHOJOTMM U TNPUMEHEHUs HHepreTndyeckux marepuanoB. CBs3b Kypca ¢
00I11€TeOPEeTUUECKUMHU U CIIELUATbHBIMU TUCIUIIMHAMH.

Knaccudukanus sHepreTH4ecKUx MaTepHalioB, MCIIOJIb3YEMbIX B pEXUME ropeHusi. THIibl
pPEaKTUBHBIX JBUTaTeNel U TOIUIMB, 001acTU UX MpuMeHeHus. COBpeMEHHOE COCTOSIHME paKeTHOU
TexHUKU B Poccuu u 3a pyOexoMm.

Pa3gen 2. TpeOoBaHUSA K paKeTHBIM TOILNIMBAM. JHepPreTH4ecKHe XapaKTepuCcTHKHU

TpeOoBaHusl K pakeTHBIM TOIUTMBAM. Y IEJIbHBIM MMITYJIbC KaK OCHOBHAs SHEPreTHYecKas
XapaKTEepPUCTUKA PAKETHBIX TOIUIUB — (PU3MUECKUN CMBICI, 3aBUCUMOCTh OT PA3JIMYHBIX (PAKTOPOB,
€ro MOoTepH, MyTH HX CHIKEHHs. CBS3b XapaKTEPUCTUK TOIUIMBA MU PAKEThl Ye€pe3 BEIMUYUHY
YAEIBHOTO UMITYJIbCA.

Pazgen 3. KPJ u KPT

OcHoBHble ucTOpuueckue HTanbl co3ganuss KPJ[.  Ilpunmunsr  yctporictBa KPP/,
knaccupuxarmus KPT. Oxucourenu u roprounme JXPJII. BeiGop cpeam coenuHeHUN pa3mudHBIX
knaccoB. [Ipumensiemble okucnurenu u roproune JKPJ[: cBoiicTBa, CIocoObl MONTYyYeHUs,
JIOCTOMHCTBA, HENOCTaTKu. OHeprerudyeckue xapakrepuctuku JKPT. CamoBocmiiaMeHsrOMIMECs
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TOIUTMBA, TUOpUIHBIE TOIUIMBAa. OIHOKOMIIOHEHTHBIC TOILIMBA, JKUJKHE TMOPOXa. 3aBUCHUMOCTH
obmacreit npumenenus JKPT oT ux cBOICTB.

Pa3gen 4. BoICOKOMOJIEKYJ/ISIDHBIEC COEIMHEHHSA

Knaccudpukanus noammepoB IO XUMHYECKOMY CTPOCHHIO. MOJIEKYIIpPHO-MaccoBOE U
MOJIEKYJISIpHO-unCiIoBoe  pacnpenencHue. Kondurypanus wmakpomonekyn. HaamonexynspHas
CTPYKTYpa IOJINMEPOB.

ITony4yenue nonumepos. PagukanbHas nonuMepusanus. IoHHas U1 MOHHO-KOOPAUMHALMOHHAS
nonumepusanus. [lonukonaencanusa. CX0ACTBa U pa3nuyus MOJIMMEPU3aLUU U TOJMKOHICHCALUH.
Metoasl OpraHu3aLuu IIPOLIECCOB. BayTtpumonexyisipasie NEPErpynInupoOBKU u
MOJIMMEPAHaIOTHyHble npeBpaileHus. CIIMBaHHME W OTBEPXKACHUE IIOJIMMEPOB. XUMHUYECKas MU
busnueckas 1eCTpyKLUs, CTaOMIN3aIMS TOJTUMEPOB.

@usnyeckne U (a30Bble  COCTOSHUS  IIOJUMEPOB, TEPMOMEXaHHUYECKas  KpuBas.
PenakcanvoHHble IIPOLECCHI B IOJIMMEpax, rUcrepe3suc. VICTHMHHBIE M KOJJIOMIHBIE PAacTBOPHI
noiauMepoB. IlnacTudukanus u HanonHeHUe NOIUMEPOB. TEXHOIOrUs MOJIUMEPHBIX MAaTEPHAJIOB.

Pa3nen 5. Komnonentnast 6aza TPT

CpaBHEHHE XKUJKHX U TBEPIbIX pakeTHbIX TOIIuB. O6mactu npumenenus paket ¢ XKPI u
PATT. OcHoBHble ucTopuueckue 3tamnsl pa3Butus PT u P/I.

Knaccudpukanmus TPT mo cocraBy. OCHOBHBIE THIIBI KOMIIOHEHTOB MeETaTelbHBIX BB,
tpeboBanus k HUM. Okuciurenu TPT. TpeGoBanus, BEIOOp cpeir OpPraHUYECKUX U HEOPTaHUIECKUX
coenunenuid. [lepxnopatel ammonust (IIXA) u kanust — mojrydeHue, CBOMCTBA, MApKH BBIITYCKa€MOT'O
[IXA. IlepcnextuBuble okucautenu TPT — Hutpar ammonus, quHuTpamuaatr ammonus (AJJIHA),
HuTpodopmar ruapasuHa. llomydeHue, CBOWCTBA, JOCTOMHCTBA, HEJOCTAaTKU. MeTalimyeckue
roproune — (U3UKO-XUMHUYECKHE OCHOBBI INPUMEHEHHUs. BpIOOp, OCTOMHCTBA U HEIOCTAaTKU
Pa3IMYHBIX METAIMYECKUX Toprounx. [IpuMeHseMble MeETaJUIMYECKUE TOpHOYHME — IIOJIy4YEHUE,
MapKH, aKTUBHOCTh, cTabunm3anus. ['uapuasl MeramioB kak roproune TPT. TpeGoBanus, BbIOOD,
MoJiyueHue, cBoiicTBa. JlOCTOMHCTBA M HEAOCTATKH TOIUIMB C THAPUIAMU. DHEPreTHUECKHE
HanonHutenn TPT. TpeOGoBanus, BBIOOpP, CBOMCTBA NPHUMEHSEMBIX M MNEPCIEKTUBHBIX
SHEPreTUYECKUX HAMOJIHUTENECH.

loproune ceszyronme BemectBa (I'CB) — tpeboBanus, kiaccupukanus Mo CTPYKTYpe H IO
COCTaBy, TUITy PacTBOPOB MoiMMepa B IulacTUUKaTOpe. XUMHYECKHE U (U3UUYECKHE METOJIbI
crpykrypupoBanusi TPT — noctouncTsa u Henocratku. [lonmumepnas ocnoa I'CB — kitaccudukarus,
JIOCTOMHCTBA, HENOCTaTKH, obmactu npuMmeHeHus. [Inactudukaropel ['CB — gusuko-xumuueckune
OCHOBBI IPUMEHEHUSI, KJIACCU(PUKAIMS, 00JIaCTH TPUMEHEHUSI.

TexHomorusl MOMYYEHHUS HUTPOLEIUTI0N03bl. CBOWCTBA HHUTPOLEIUIIONO3BI M O0JIACTH €e
npuMeHeHusl. TeXHOJIOTHsI M3TOTOBIICHHSI M KOMITIOHEHTHAsi 0a3a MHUPOKCHIMHOBBIX, KOPJUTHBIX,
OaJUTUCTUTHBIX, CHEPUYECKUX, BUCKO3HBIX M IUIACTU30JIBHBIX HHUTPOLEIUIIOJNIO3HBIX ITOPOXOB.
3aBHCHMOCTh OO0JIACTH TPUMEHEHHS HUTPOLEIUIIONO3HBIX IMOPOXOB OT COCTaBa W TEXHOJIOTUU
W3TOTOBJICHHUS.

Pazgen 6. Xapakrepuctuxku TPT

Tpebosanust k TPT, ocHoBHbie Xapaktepuctuku TPT. DHeprerndyeckue (3HEProMaccoBbIC)
xapaktepuctukn TPT, ux 3aBucuMocTh OT coctaBa TtormBa. O6mactu npumenenus TPT B
3aBHCHMOCTHU OT UX SHEPTrOMAaCCOBBIX XapPAKTEPUCTHUK.

VYerporictBo u  ¢pynkuuonupoanue PJTT, nHeoOxomuMocTh ydera OajsIMCTUYECKUX
xapakrepuctuk TPT, X B3aUMOCBSI3b C XapaKTEPUCTUKAMHU 3apsijia, ABUraTessi U pakeTsl. Ilytu
perynupoBaHus OammucTrueckux xapakrtepucTuk TPT. BnusHue cooTHOmIEHHS M AMCTIEPCHOCTH
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KOMIIOHEHTOB Ha Oayumnctudeckue xapakrepuctuku TPT. ®dusndeckue MeETONbl PerylupoBaHUs
Oammctuueckux xapaktepuctuk TPT. PerynmpoBanme Oammmctuyeckux xapakrepuctuk TPT c
MOMOIIIBIO T0OABOK XMMUYECKUX BellecTB. Ynpasienue padoroit PITT Ha ee paznuuHbIX cTausX.

Mexanunueckue xapaktepuctuku TPT, WX B3aUMOCBSI3b C XapakTEPUCTUKAMU 3apsia,
nBurarens u pakersl. 3apsasl TPT: crmocoObl pacroyiokeHusi B JIBUTaTele B 3aBHCHUMOCTH OT
MEXaHWYeCKMX CBOMCTB U coctaBa TPT. OcHOBHbIE KOHCTPYKTHUBHBIE (DOPMBI, TEXHOJIOTHS
n3roroieHus 3apsaaos TPT.

B3priBuateie xapakrepuctuku TPT kak xapakTepUCTUKU MX O€30MTaCHOCTH.

Pa3znen 7. O6saacTu npumenenusi nopoxos u TPT, cnenuajibHbie BUIBI OPOX0B

Omnnynst mo TpeOOBaHUSIM U COCTAaBy IIOPOXOB, MCIOJIB3YEMBIX B apTHIICPUNHCKUX,
CTPEJIKOBBIX CHCTEMaX M PAKETHBIX IBUTATENSIX. PerynmupoBanue SHEPreTHIECKUX 1 0aNTMCTHYECKUX
XapaKTEPUCTUK MTOPOXOB, UCMOIB3YEMBIX B APTHIUIEPUICKUX, CTPEIKOBBIX CUCTEMAX.

pyrue ycTpolcTBa, HCIONB3YIOIME 3HEPTUI0 IOPOXOB: IMOPOXOBBIE AKKYMYJISTOPHI
nasieHusi, MIJl-reneparopsl, mazeppl. OOmacth TpUMEHEHHsS, TpeOOBaHUS K TOIUIMBAM.
CriennasibHble BUJBI TIOPOXOB: HU3KOTEMIIEpaTypHble M OecIslaMeHHbIE MOpOXa, IIa3MEHHbIE U
Jla3epHBIE OPOXa, TEPMOCTOMKHE MTOPOXa.

Pa3znen 8. [luporexHuyeckmne coCTaBbl

Ocnosasle cBenenns o [1C. Cxoactsa u paznuuust no TpedoBanusm u coctaBy [1C u TBepabIx
toruB. CoBpemenHas kiaccudukanus [1C no uenn npuMeHeHus. Bo3MOXXHOCTh MCIIOJIb30BAaHUS
onHoro [1C s pa3nuyHbIX 1e1ei Ha MpuMepe AbIMHOTO [TOPOXa U JKeJIe30aTFOMUHUEr0 TEPMHUTA.

KomnonenTtnas 6a3a [1C, ee cxoacTBa u pa3inuuusi ¢ KOMIOHEHTHON 02301 TBEP/IbIX TOILIHB.
Oxucnurenu IIC. I'oproune u roproune cszyromue [1C.

OU3NKO-XMMHUYECKHE OCHOBBI NPUMEHEHHUs, TpeOOBaHMS, KOMIIOHEHTHI, COCTaB, 00JacTH
MPUMEHEHUS OTAENbHBIX rpymmn u BujoB 11C.

CocTaBbl [UIsl TIOJy4EHUS] CBETOBOTO M3NMydeHHs. OCBETUTENbHBIE U (POTOOCBETUTEIHHBIC
cocraBbl. CHUTHaJIbHBIC COCTaBhl. Tpaccupytomire coctaBbl. OeiiepBepOYHbIE COCTABHI.

CocTaBbl Il HHUIIUUPOBAHUS, TIEpeaul U UCTIOIb30BaHUSI TETLIOBOTO X OTHEBOTO UMITYJIbCA.
[MupodopHbie ¥  3akHUraTeNbHBIE COCTaBbl. BOCIUIAMEHUTENbHBIC, 3aMEIUIMTEIbHBIE U
HarpeBaTeNIbHbIE COCTABEHI.

CocTaBbl [Tl TOTyYEHUsI adpo30Jieil. MacKupyromye U CUTHaJIbHBIE a9PO30JIbHBIE COCTABHI.
CriernanibHbie a3p030JbHBIE cOCTaBbl. COCTaBbl M YCTAHOBKHU JUIS TOXAPOTYIICHHS. 3allUTa OT
3aMOpPO3KOB, paclibUieHHue sSA0XuMukatoB U1 OB. AkTHBHOE BO3/eHCTBHE Ha 00Jlaka M TyMaHbl,
HCCIIEJIOBAaHNE aTMOC(EPHI C TOMOIIBIO HCKYCCTBEHHBIX CBETSIIMXCS 00JIAKOB.

3BYKOBbIC 1 UMUTAIIMOHHBIE COCTABBI U H3CITUSL.

CocTaBbl [J1s1 TOMyYEHUs] XUMUYECKUX MPOAYKTOB. [loydeHrne nHANBHUIyalIbHBIX BEIIECTB B
razoobpazHomM coctosHud. [lomyueHue TBepABIX BEIIECTB METOJAaMH METAJUIOTEPMUU U
CaMOpPaCIPOCTPAHIIONIETOCSI BEBICOKOTEMITEPATYPHOTO CHHTE3A.

JpIMHBII TTOPOX, Kak yHUBepcabHbIi [IC — cocTaB, XxapakTepucTUKH, 0071aCTH PUMEHEHHUS,
TEXHOJIOTHS MOJTy4EHUSI.
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4. O0beM y4eOHOH TUCUUTIJIHHBI

Bcero 5 cemecTp 9 cemecTp
Buabl yueoHo# padoThl
3E |Axkax.u.| 3E |[Axan.u| 3E |Axan u.
Oo0masi TPy10€eMKOCTh AW CHUTITAHBI 7 252 3 108 4 144
KOHTaK”'l"Haﬂ paloTa — ayANTOPHBIE 2.22 80 0.89 32 1.33 48
3aHITHS:
Jlexuuu (JIek) 1.78 64 0.89 32 0.89 32
[Ipaktuueckue 3anstus (I113) 0.44 16 - - 0.44 16
CamocrosiTesibHast padora: 3.78 136 2.11 76 1.67 60
B TOM 4HCJIe B (pOpMe MPAKTHUECKOM 1 36 0.5 18 0.5 18
[OJITOTOBKHU
KonTakTHast camocTosiTenpHas paboTta 0,2 0,2 -
3,78 2,11 1,7
CaMOCTOSITENTPHOE N3YUYEHHUE Pa3/IeoB 135.8 75.8 60
M CLIUTUIMHBI
Jx3amMeH 1 36 - - 1 36
KonTakTHast pabota — HmpoMEXyTOUHas]
0,4 - 0,4
ATTECTaLNs 1 - 1
IloAroToBKa K SK3aMeEHY. 35,6 - 35,6
Bujx KOHTPOJIA: 3ager JK3aMeH
Bcero 5 cemecTp 9 cemecTp
Buabl yueoHo# padoThl
3E |Acrp.u.] 3E |Acrp.u.] 3E | Actp.u.
OO0masi Tpy10€eMKOCTh AW CHUILIUHBI 7 189 3 81 4 108
KOHTaK”.l“HaSI pabora — ayniuTOpHbIE 2.22 60 0.89 24 1.33 36
BaHSITHS:
Jlexuuu (JIek) 1.78 48 0.89 24 0.89 24
[Ipaktuueckue 3anstus (I113) 0.44 12 - - 0.44 12
CamocrosiTesibHast padora: 3.78 102 2.11 57 1.67 45
B TOM 4HCJIe B (pOpME MPaKTHIECKOM | 27 0.5 13.5 0.5 13.5
MOJATOTOBKH
KonTakTHast camocTosiTenpHas pabora 0,15 0,15 -
3,78 2,11 1,7
CaMOCTOSITEIbHOE U3YUYEHHE PA3JIEIOB 101,85 56.85 45
M CLUTUIMHBI
JK3aMeH 1 27 - - 1 27
KonTakTHast pabota — HmpoMeEXyTOUHas]
0,3 - 0,3
ATTeCTaIUs 1 - 1
[ToaroTroBka K 3K3aMeEHY. 26,7 - 26,7
Bujx KOHTPOJIA: 3ager JK3aMeH
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AHHoOTauus padoyeil MpOorpaMMbl TN CIUTLINHBI
«OCHOBBI TEXHOJIOTMYECKOH 0€30IIaCHOCTH IPOM3BOACTBA IHEPIrOHACHIIIEHHBIX MATEPHATIOB U
U3 CJIN D)
(b1.B.06)

1. Ieab IUCHUIUIMHBI — O3HAKOMJICHHE OOYyYalOMMXCAd C OOUUMH TMPHHIUIIAMHA
TEXHOJIOTMYECKOW OE30MacCHOCTH TPU MPOU3BOJICTBE YHEPTOHACHIIICHHBIX MATEPHAJIOB U CMEXKHBIX
o0acTelt XUMUYECKOT0 IPOU3BOICTBA.

2. B pe3yJbTare n3y4eHUus1 AUCHUIIMHBI 00y4aI0IIMIACH JOJI/KEH:

Obaaoamsb cnenyomMA KOMIETSHIUSIMU U UHIUKATOPAMH UX JTOCTUIKCHUS:

MK-6 (ITK-6.1, IT1K-6.2, I1K-6.3, I1K-6.4, I1K-6.5, I1K-6.6, I1K-6.7).

3namo:

— METOJIMKH Y aJITOPUTMBI OLIEHKH TT0KapO U B3PHIBOOMIACHOCTH MPOU3BOJICTRA;

— OCHOBHBIC OPIaHW3AIMOHHBIC W TEXHUYCCKHME MOMEHTBHI OOCCIICUCHHS TEXHOJIOTUICCKOM
0€30MacHOCTH TIPOU3BOJICTBA SHEPTOCOACPIKAIINX MaTEPHUAJIOB;

— METOJIMKH OLIEHKH OMACHOCTH MPOIYKTOB U TPY30B;

Ymems:

— ONPEENATh KaTerOPUUHOCTh OMACHOCTH TPOU3BOJICTBEHHOTO TPOIlecca, KJIACC OMacHOCTH
OCHOBHBIX M TIPOMEKYTOUHBIX MMPOAYKTOB;

— OIICHUBATh YHEPTETUUECKUIN SKBUBAJICHT aBapUU MO0 MaciITadam pa3pynieHHi;

Braoemns:

— METOJIaMH  BBIYMCJICHUS SHEPreTHYECKOTO0 JKBUBAJICHTA aBapHH; METOJaMH  OICHKH
BEPOSATHOCTH MOPAKCHUS.

— QITOPUTMOM  pacyeTa BO3MOXKHBIX pa3pyIIEHHWA © 30H TOPAKECHUS Pa3IUUYHBIMU
MOpaKArOIUMH (PaKTOpaMu TIPY aBapyusIX U B3PbIBaX;

— METOJIaMH OIICHKH BEPOSTHOCTH TTOPAYKCHHS.

3. KpaTkoe conep:kanue TUCHUIIUHBI:
BBenenue. KpaTkass XapakTepuCTHKa MPOU3BOJICTBA DJHEPrOHACHIINICHHBIX MaTepuajoB C
BBIJICJIEHUEM €T0 0OCOOEHHOCTEH 1 BO3MOXKHBIX aBapuii. OCHOBHBIC aBapHH, XapaKTEPHBIC IJIs1 TAaHHOM
00J1acTH MIPOMBIIUIEHHOCTH, C aKIIEHTOM Ha B3PBIBBI U UX TOCJEACTBUS, MAaTepUAIBHBIN yIiepo u
KEPTBBI. 3HAUCHUE TEXHOJIOTUIECKOW 0€30MaCHOCTH VIS TIPEIOTBPAIICHUS MACIITAOHBIX aBapy.

Pasznen 1. Kinaccudukanus B3pbIBHBIX POLIECCOB NPH aBAPUAX

[Ipon3BOACTBO 3HEPrOHACHIINIEHHBIX MAaTEPUATIOB KaK YacTh XMMHUYECKOTO MPOU3BOJCTBA C
BBIJICJICHHEM €r0 OCOOCHHOCTEH B TUIaHE KOJMYECTBA M MaciiTada BO3MOXKHBIX aBapuil. OCHOBHbBIE
aBapuu, XapakTepHbIC IS JAHHOW O00JAacTH MPOMBIIUIEHHOCTH, C aKIEHTOM Ha B3PBIBBI U UX
MOCIIEICTBUS, MaTepUaIbHbIN yiepO u xepTBbl. Kinaccuukanus B3pbIBHBIX MIPOLIECCOB P aBAPHSIX
[0 UCTOYHUKY DHEPrUU U MO MPUYUHE UX BO3SHUKHOBEHUS. THUNHUYHBIE CUTYallMH, NPUBOJSALINE K
TOPEHUIO U B3PBIBY, POJIb YeJIO0BEUeCKOro (hakropa. [IpuunHbl BOSHUKHOBEHUS U pa3BUTUS aBapuil:
pa3BUTHE SK30TEPMHUECKON peaKIiy, BHEIIHEE TEIIOBOE, MEXaHNUECKOE, SJIEKTPUUECKOE TN MHOE
SHEepreTUyYeckoe BoO3JeHcTBUe. Pa3BuTHe mpoliecca: BOCIUIAaMEHEHHE, TropeHue, jeduarpanus,
neroHanus. [loxkapoonacHOCTh M B3PBIBOOINACHOCTh T'a30BO3JYIIHBIX CMECEH M a’3po3ojed, HuX
XapaKTEepPUCTUKA U METOJbI onpeneneHus. Jednarpanus u IeTOHAIUS Ta30BBIX, a3PO30JIbHBIX U
KOH/ICHCUPOBAaHHBIX CHUCTEM. B3pBIBEI OCHOBHBIX, MPOMEXKYTOYHBIX W IMOOOYHBIX TMPOIYKTOB B
XUMHYECKOM U MHOM IIPOU3BOJICTBE. B3phIBHI B 3/1aHUSX U allliaparax, BHE 3/1aHuil. B3pbIBbI cocyioB
JUI TOPIOYMX W HETOpPIOYMX Ta30B MOJI JABJICHHEM, B3PBIBBI €MKOCTEH CO CKIKEHHBIM Ta30M,
MePErpeTon KUJAKOCThIO, TAPOBBIE B3PBIBHI.

Pa3nen 2. Metoabl OlleHKH 1OCJIeICTBHI B3PbIBOB
VYnapHasi BOJHA, TPOTHWIOBBIM SKBUBAJIEHT, OSHEPreTUUYECKHA 3aKOH TOJ00Us, 30HBI
paspyuieHus. MexaHu4ecKkoe M OCKOJIOUYHOE ACHCTBUE B3pbIBAa M yNApHOU BOJIHBI, MIEPBUYHBIE U
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BTOPUYHBIE OCKOJIKM. TEIuloBo€ H3JIydeHHE OT IOXKapOB M B3PHIBOB, OHEHHBIN ILIAp, KPUTEPUH
BOCIUJIAMEHEHUS TETUIOBBIM U3TyYEHUEM.

[Mopakenus nro/eii pu B3phIBE: IEPBUYHBIC, BTOPUYHBIE, TPETUYHBIE TIOPAKEHUS, 0apOTPaBMBI,
0KOT'H, OCKOJIOYHBIE TOPAXKEHUSI, OTPABJICHUE MPOAYKTAMU FOPEHHUS U B3PbIBA U BO3MOKHBIMU
TOKCHUYECKUMHU BbIOpocamu. PacueT mopaxaromux GakTopoB, 30H MOPAKESHUS, CTCTICHU U
BEPOSTHOCTHU MIOPAKEHUS OT Pa3HbIX (haKTOPOB.

Paznen 3. Iloxkapo6e30macHOCTbL M B3PHIBO0E30NACHOCTh XMMHMYECKHX INPOM3BOJICTB
DHEPreTUUeCKUid KpUTEpUd B3PHIBOOMIACHOCTH B TMPOMBIIIJICHHOCTH U €r0 OCHOBHBIE MOKa3aTellu.
Knaccudpukanus u MeToIbl ONEHKH CTENEHH B3PHIBOOMACHOCTH TEXHOJIOTMYECKHX MPOIECCOB H
MaTepUasoB.

MeToapl MpeOTBpAllCHUsT W YMEHBIICHUsT MaclITabOB aBapuil W B3pHIBOB. [laccuBHBIC
METOJbI, O00ECIeYHMBAIOIINE  T0XXKApOOE30MaCHOCTh M B3PBIBOOE30MACHOCTh ~ XUMHUYECKHX
Mpou3BOACTB. VIHEPTHBIE W HETOPIOUME PACTBOPUTENN W CPEIbl NMPOBEIACHUS PEAKINi, WHEpTHAs
atMocepa UIA 3aloNHEHMs AamNlapaToB M TPOW3BOJACTBEHHBIX 3MaHMH. besomacHoe W
B3PBIBO3AIIUIIICHHOE 3JIeKTpooOopyaoBanue. OcinadieHne KpUTUIECKUX SJIEMEHTOB YCTAaHOBOK JIJIst
MPeOTBPAIICHUS Pa3BUTHS B3PbIBA, TACCHBHBIC TPEPHIBATENN TOPEHHS U JICTOHAIIUH. 3/1aHUSI C JIETKO
paspymaeMbIMH OOJIETY€HHBIMH DJIEMEHTAMH KOHCTPYKIWHU JJIsl OClIabJeHusi JAEHCTBHS B3phIBA.
BponekaOuHbl UIs  B3pBIBOONACHOTO OOOpYIOBaHMs, OOBAaJOBKAa KPYITHBIX B3PBIBOOMACHBIX
YCTaHOBOK W 3/IaHUH JIJIsI JIOKQJIM3alu1 B3PHIBA.

AKTHBHBIE METO/BI 00eCrieueHus MokapoOe30MmacHOCTH U B3pbiBoOe3onmacHoCcTH. CpeacTBa
aBTOMAaTHYECKOTO KOHTPOJIS, TOXKAPOTYIICHUS ¥ B3PHIBOIOJABICHUS HAa HAYaJbHBIX CTaJHSIX.
CripuHKIIEpHBIE U IpeHYepHbIe cucTeMbl, ruapomnymku, ACIIB.

Pa3nen 4. OcHoBHBIE TPeOOBAHUS HOPMATHBOB B3PbIB00€30IIACHOCTH

Kommiekc  mpodunaktuueckux — meponpusituii.  [loBegeHne  pyKOBOAALIETO |
MIPOU3BOJICTBEHHOT'O TIEPCOHAJIA B YCIOBUAX aBapuil M MPOBEJCHHS aBPUHHO-BOCCTAHOBUTEIbHBIX U
peMOHTHBIX pabot. [lpuBreueHWe NEHTPATH30BAHHBIX AaBAPUITHO-CIACATENBHBIX, MMOXAPHBIX U
ra3ocracaTesIbHbIX CITYkKO.

OcHOBHbBIE TpeOOBaHUSI HOPMATHBOB B3PHIBOOE30MACHOCTH, METOJWMKA WX BHEAPEHHS Ha
MPOU3BOJACTBEHHBIX  OOBEKTaX. OKCHEPTHU3a MPOEKTHOW  JOKYMEHTAIlMd  B3PBIBOOMACHBIX
MIPOU3BOJCTB, CTAHAAPTHI U TPEOOBAHUS K CHCTEME YIPABJICHHS MPOMBIILIICHHONH 0€30TaCHOCTHIO U
OXpaHoH Tpy/a.

ABapuiiHbIe ciTyyal Ha TPAHCIOPTE, UX UCTOYHUKHU U MPUUMHBL, IPUMEPBI KPYITHBIX aBapuil.

Knaccudukamuss omacHbIX TIpy30B, OTHECEHHE K KjaccaM ONAcHOCTH Ha OCHOBaHHUH
WCHBITAaHUM 110 MEXKAYHAPOJAHBIM METOIUKAM.

4. O0beM y4eOHOH TUCUUTIJIHHBI

N O0beM AUCHUNIHMHBI
Buja yueOHoit paboThl et

3E Akaja. 4. | AcTp. 4.
OO0m1ast TPyI0EMKOCTh JUCIUTUIMHBI 2 72 72
KontakTHas padoTa — ayAuTOpPHbIE 3aAHATHSL: 0,89 32 24
Jlexumn 0.56 20 15
[Tpaktnyeckue 3anarus (113) 0.33 12 9
B TOM 4mcJje B GopMe MPaKTUIECKOMN MOATOTOBKH 0,17 6 4.5
CamocTosiTesqibHas paboTa 1.1 40 30
KoHTakTHasi caMmocTosITelIbHas padoTa 0,4 0,3

1,1
CaMOCTOSITEIbHOE N3YYEHHE PA3JIETIOB IUCHUILINHBI 39,6 29,7
Bua koHTposs: 3ader ¢ oueHKOM
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AHHOTanus padoyeil NpPorpaMMbl JUCHUTILTAHBI
«Hay4Ho-HCcC/Ie10BaTEIbCKHH IPAKTHKYM»
(b1.B.07)

1. Heab MuCHUNIAHBI — (OPMHUPOBAHKE Y CTYICHTOB HABBIKOB HAYYHO-HCCIIE0BATEIILCKOM
paboThl C WMCMOJB30BAHHEM COBPEMEHHBIX METOJIOB TIOJYYEHHS W HCCIEIOBAHMS CIEIUATbHBIX
CBOMCTB 3HEPrOHACHIIICHHBIX MaTEPHAIOB, C IMPUMEHECHHUEM COBPEMEHHBIX METOJIOB (HU3HKO-
XUMHYECKOTO aHaju3a M HM3y4eHHs] W OOHApYXKEeHHsl STHUX COCIUHEHHA W TPOAYKTOB HX
MpeBpaICHHS.

2. B pe3yabTaTe u3y4yeHus: JMCHUNIUHBI 00yYAIOLIUIICH TOJKEH:

Obnadams cneayOMUMA KOMIIETEHIIUSAMHA U UHIUKATOPAMH UX JTOCTHKCHUS:

IK-1 (TIK-1.1, ITIK-1.2, TIK-1.5, TIK-1.9, T1K-1.10); ITK-2 (TT1K-2.1, TIK-2.2, I1K-2.3, T1K-2.4,
[TK-2.5, TIK-2.6, T1K-2.7); IK-3 (I1K-3.1, I1K-3.2, [1K-3.3, T1K-3.4); IICK-1.1 (IICK-1.1.3, TICK-
1.1.4, TICK-1.1.6, T[ICK-1.1.7, TICK-1.1.8).

3nams:

— OCHOBHBIC TPHUHITUIBI OPTaHU3AIMHA HAYYHO-MCCIIEIOBATEIbCKUX padOT, 3Tambl MPU UX
BBITTOJTHEHHH;

— CYNIECTBYIOIUN apceHall (U3NKO-XUMHUYECKHX METOJOB UCCIEIOBaHUS M aHaJN3a,
WCIIOJIb3yEeMbIH TP BHITIOJTHEHUU HAYYHOU pabOThI B 00JaCTH XUMUH, TEXHOJIOTUN U UCCIIEIOBAHMS
CBOMCTB 3HEPTOHACHIIIEHHBIX COEIUHEHHUI;

— HOBBIE METOJIbI BBEICHUSI HUTPO- U JPYTHX YHEPTOEMKHUX TPYIII, IUPOKO MPUMEHSIEMbIC B
1abopaTOPHOM MPAKTHUKE;

Ymemn:

— HCTIOJIH30BATh MOJTYYEHHBIC 3HAHUS JJIS1 pEIICHUS] KOHKPETHBIX 33]1a4 CHHTE3a YHEPTOEMKHUX
MaTepualioB C 3aJaHHBIMH CBOWCTBaMHU, MPHU pa3pabOTKe TEXHOJOTHM WX TMOJYYCHHS, TPH
OTPEJCIICHUA OCHOBHBIX (U3MYCCKHUX, AHAIUTUYCCKUX H  CICHUATBHBIX  XapaKTCPUCTHK
SHEPrOHACHIIIEHHBIX MaTEPHUAJIOB.

Braoemns:

— METOJaMH ITOMCKa HH(OPMAITUHU B 00JIACTH YHEPTOHACHIIIICHHBIX MaTepUajIoB (CIIPaBOYHbIC
W3JIaHUs, SHIIUKIIOTICIUH, DJICKTPOHHBIC 0a3bl JaHHBIX ),

— MeTofamMu  (U3UKO-XMMUYECKOTO aHajiu3a [JIs YCTAHOBJIEHUS CTPYKTYphI, aHaAIM3a |
oOHapy>KeHHUsI YHEPTrOHACHIIIEHHBIX COCTMHEHUH.

3. KpaTkoe conep:kanue THCHUTLINHBI:
Pa3nes 1. BoinoJsiHeHre HAYYHO-HCCJIEA0BATEIbCKOT0 MPAKTHKYMAa

1.1 Metons! cOopa nadopmaruu asis odbecreyeHus: HayqYHO-HCCIIeI0BATEIbCKOM PabOTHI

OO0mue TtpeboBanuss K wuHGMOpPMAIMU, HEOOXOAUMOW Ui OOECICYeHHs] HAay4HO-
HCCIICJIOBATEIbCKOW PAa0OTHI: JIOJDKHA CTPOrO COOTBETCTBOBATH ITOCTABJICHHOW 3ajilaue, HOCUTh
MCYEPNBIBAIOIINI XapaKTep, OXBAThIBATH IMOCJIEHHE JOCTH)KCHHUS B JAHHOUW 00JIaCTH.

OCHOBHBIE HCTOYHUKU WH(OPMAIIMU: TIEPUOINICCKIE H3/IaHuUs, CIIPABOYHUKH, DJIEKTPOHHBIC
0a3bl TaHHBIX.

OO01ue UCTOYHUKH HHPOPMAITIH:

PedeparuBubIe )KypHAITbIL.

OTteuecTBEHHBIE CIICIUAIM3UPOBAHHBIC )KYPHAIBI ¥ U3JaHUS, TYOJUKYIONINE MaTepHaIIbl TI0
TemaTHKe Kadeapsl: «boenpunacel U CIeXUMHUS», «XUMUUeckas pusrkay, «KHHeTHKa U KaTanusy,
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«Xumunueckas texHonorus», «M3sectus PAH. Cepus xumunueckas», «XUMHS T€TEPOLMKINYECKUX
coequHeHu», «KypHanm OopraHmveckod XuMum» W Ap. Tpyasl KOHGEpPEeHUUH MO TOPEHUI0 U
JETOHALIUU.

WNHocTpaHHbIE ClIEUAIM3UPOBAHHBIC KYPHAIBI U M3/IaHUs, MyOJUKYIOIINE MaTepHaIIbl MO
temartuke kadenpsl: «Propellants, Explosives, Pyrotechnics”, “Journal of the Hazardous Materials”,
“Journal of the Energetic Materials”, “Combustion and Flame”, “Thermochimica Acta” u np.

CripaBOYHHMKY ¥ SHIUKJIIONENH:

1. Encyclopedia of explosives and related items /Ilog pea. 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. DHepreTuvecKre KOHICHCUPOBAHHbBIE CHCTEMBI /KpaTkuii SHIIMKIONEANYECKUI CIIOBaph.//
M. SAnyc-K, 1999. -595 c.

3. Beilsteins Handbuch der Organische Chemie.

DNeKTpOHHBIE Oa3bl TaHHBIX:

1. baza maHHBIX MO TEPMOJUHAMUYECKHMM CBOMCTBAM HSHEPrOHACHILIEHHBIX MaTEpHAIOB
®panxoBepckoro HHCTUTYTa XuMHuueckoi Texuonoruu (ICT).

2. ba3a 1aHHBIX 110 CBOMCTBAM M CTAlMOHAPHOMY F'OPEHUIO SHEPTOHACKIILIEHHBIX MaTEPUAJIOB
- FLAME (PXTY um /I..Menneneea).

3. basza naHHBIX 10 YYBCTBUTEIBHOCTH SHEPTOHACKHIIIEHHBIX MATEPHAJIOB K PA3IMYHOTO POja
MexanndeckuM BosneicTBusiM — HAZARD (PXTY um. J[..Menneneena).

1.2. ®U3UKO-XMMHYECKUE METO/IbI HCCIIEN0BAHNS SHEPTOHACKIILIEHHBIX MATEPHAJIOB

Kpartkas xapakTepucTHKa BO3MOKHOCTEN KaKJI0TO U3 COAEpKAIIMXCsS B IPOrpaMMe METo1a
(PMBUKO-XUMUYECKOTO aHAJIH3a.

Ucnonp3oBanne UK-ciekTpockonuu st uaeHTUGUKAIIIT Y HEPTrOHACHIITICHHBIX COSAMHEHHM.
XapakTepuCTHUECKHE YacTOThl OCHOBHBIX 3Heprocoaepxkamux rpymni: NO2, NO, N3 u ap. Bimusaue
aToMa, CBS3aHHOI'O C HUTPOTPYMIOH, HA MOJOXKEHHE HTHX YacTOT — pa3jinihe B IMOJ0Cax
CUMMETPUYHBIX M aHTUCUMMETPUYHBIX KoyieOaHuii C-HUTPOCOEAMHEHUH, N-HUTPOCOCIUHECHUH,
HUTPOA(UPOB, reMauHuTpocoenHeHn. K-crieKTphl oIMa30TUCTBIX TETEPOIMKIIOB.

Ucnonb3oBanue metona Y D-CHEKTPOMETPUS IJI UCCIEAOBAHUS KUHETHUKHA HUTPOBAHMS W
psiaa QpyTrux peakuuil CHHTE3a SHEPrOHACBIIICHHBIX COeIMHEHH . BusHue HUTPOrpynIbl ¥ Ipyrux
SHEPrOeMKHUX TPYII Ha CMEUIEHUE MaKCUMYyMa MOTJIOLIEHUS U3Y4aeMbIX COCIUHEHUM.

Hcnonp3oBaHue METOJOB Ta30-KUAKOCTHOW U BBICOKOA(()EKTHBHON  KUAKOCTHOM
xpomarorpapuu Ui aHalu3a U WACHTU(PUKAIUN SHEPTOHACKHIIEHHBIX COCTUHEHUNA M UX CMECEH.
OCoOeHHOCTH aHajM3a ATOTO KJlacca COSAMHEHUI.

Hcnonb3oBanue METOJIOB b depeHImanbHOMN CKaHupyouen KaJIOPUMETPUH,
TEPMOTpaBUMEPUM  JJIsl  ONpEACNICHUS TEPMOJMHAMUYECKHX  XApPAaKTEPUCTUK U  aHaIM3a
HHEPrOHACHIIIEHHBIX MaTepUaIOB.

Hcnonp3oBanne wMerogoB [IMP- u  SAMP-cnexkrpockonwu it WIACHTU(DUKAIMN |
YCTaHOBJICHUSI CTPYKTYPbl 3HEPrOHACHIIIEHHBIX COSMHEHNN. BiusiHue 3Kcriio30(OpHbIX TPyl HA
XUMC/IBUT TPOTOHOB U JIPYT'MX aTOMOB.
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MeTobl  KOHIIEHTPUPOBAHUS CJICJAOBBIX KOJMYECTB OSHEPrOHACHIIICHHBIX MaTEpPHaJIOB,
MPUCYTCTBYIOIIMX B TMapax W B TBepaoil (aze. Metoapl ompeneneHuss U OOHAPYKEHHS ITHX
COCAMHEHUN MPY HU3KUX KOHIICHTPAIUSX.

1.3 HoBble TEHAECHIMU B UCCIECIOBAHUE CIHEIHUAIBbHBIX CBOWCTB 3HEPIrOCOAEpKAIINX
MaTepuaioB

a) TepMonapHbIif METOJT UCCIIEIOBAHUS CTPYKTYPBI BOJHBI TOPCHHUSI.

0) UccnenoBanne HecTallMOHAPHOTO TOPEHUS TIPU U3MEHSIONIEMCS JaBICHHH.

B) MccnenoBanue TemneparypHOi 4yBCTBUTEIbHOCTH CKOPOCTU TOPEHMUSL.

r) HccnenoBanue TermioBbiX 3¢ (HEKTOB B3pHIBUATOTO MPEBPAIICHUS YHEPTOHACHIIICHHBIX
MaTepHualioB, COCTaBa KOHJIEHCHPOBAHHBIX M ra3000pa3HBIX MPOAYKTOB B3PHIBA.

1.4 HoBble HanpaByieHUS] B CHHTE3€ U TEXHOJIOTUU SHEPIOHACHIIIEHHBIX COEMHEHUN

Hcnonp3oBanue cojieit HUTPOHUS, CMECE YKCYCHOTO aHTHAPHUJA C a30THOM KUCIOTOU (TpH
00JIbIIIOM M30BITKE A30THON KUCIIOTHI), CEPHO-a30THBIX KHUCIOTHBIX CMece (C HU3KHM COJIepyKaHUEM
CEpPHOM KHCJIOTHI U BBICOKHMM a30THOH) MPU HUTPOBAHUHU a30TCOACPIKAIIMX TE€TEPOIMKINIESCKIX
COEOUHEHNN.

Karanutnueckue mporieccbl B XUMHUM HUTPOCOEAUMHEHUN. Peakuuu HUTpoOBaHMUS B
MPUCYTCTBUM TBEPAOro KaTajiu3aropa. CBEpXKHCIOTHBIE KaTalu3aTopbl. BiusHUE CTPYKTYypbl
KaTajlu3aTopa Ha U30MEPHBIM COCTaB MPOIYKTOB HUTPOBAHUS.

1.5 UnnuBuayanbHas Hay4YHO-UCCIIEOBaTENbCKas paboTa

Tematnka MHIMBUAYANBHBIX Hay4yHO-UccienoBarenbckux pabor (MHUP) ompenensiercs
OCHOBHBIMHU HayYHBIMH HAIIpaBJICHUSAMHU paOOThl Kadeapsl U BKIIOYAET UCCIEIOBAHMS 110 CHHTE3Y,
TEXHOJIOTUH, TpolleccaM TOPEHHs] W JIETOHAIIMM UM KaTaJUTHYECKUM TIporeccaM B XUMUH
SHEPIrOHACHIIEHHBIX COEMHEHUH.

4. O6peM yueOHOM TUCITUTIIIMHBI

Bujt yue6Hoii paboTs! O0bemM AU CHUITHHBI
3E | Akag. 4. | AcTp. 4.

OO0m1ast TPyI0EMKOCTh AUCIUTUIMHBI 6 216 162
KontakTHas padoTa — ayAUTOPHbIE 3aHATHS: 29 112 84
B TOM 4Hucjie B hopMe NPaKTHYEeCKOi MOATOTOBKHU 2.33 84 63
Jlabopatopusie 3ansaTus (JI3) 2.9 112 78
B TOM 4HcJje B hopMe MPaKTUIECKON MOJTOTOBKH 2.33 84 63
CamocrosiTesqibHas padora 3.1 104 78
KonTakTHast camocrosiTenpHas padoTta 31 0.2 0.15
CaMOCTOSITENIbHOE N3YYEHHUE Pa3/IeIOB AUCHUILIMHBL ) 103.8 77.85
Buj koHTpoOJIs: 3auer

AHHOTanus padoyeill NporpaMMbl JUCHUTILTAHBI
«Kyasrypoaorus» (b1.B.08)
1 Heab AUCHMIUIMHBI — IPHOOPETEHUE CTYACHTAMU KOMILICKCHBIX 3HAHUN O MPUHIIMIAX U
3aKOHOMEPHOCTSX (PYHKIIMOHUPOBAHUS KYJIBTYPHI B OOIIIECTBE.

2 B pe3yJbTare u3y4eHHUs AUCHHUILIMHBI 00y4AIOMIUICS JOJIKEH:
O06naaath CIeayIIMUMU KOMIIETEHIIUSIMU U HHAUKATOPAMHU UX JOCTHKCHUS:
VK-5.5, VK-5.8, YK-5.10,
3uamo:
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— MOHATUIHBIN anmapaT KyJIbTypOJOTHH;

TEOPETHYECKHE OCHOBBI KYJIbTYPOJIOTHH;

(OpPMBI U THIIBI KYJIBTYPHI;

— CMocoObI MPUOOPETEHUS, XPAaHEHUS U TepeIaui COIMOKYIBTYPHOTO OTIBITA;

— 0a30BbI€ IEHHOCTHU KYJIbTYPBI;

— TEOPHUIO U UCTOPUIO MEKKYJIBTYPHON KOMMYHHUKALIUU;

Ymemn:

— MNPUMEHSTH MOJyUYEHHbIE 3HAHUS B IPOLIECCE;

— 00BACHUTH (DEHOMEH KYJIBTYPHI, €€ POJIb B UEIIOBEYECKOH KU3HENCATEIbHOCTH;

— CaMOCTOATEJILHO OCBAUBaTh LICHHOCTU MUPOBOM U OT€YECTBEHHOU KYJIbTYPbI;

Brnaoemy:

— COBOKYITHOCTBIO 3HAHMM, OOECTECYMBAIONIUNX MIMPOKYIO DJPYAMIMIO MU KyJIbTYPHBIN

Kpyrosop;

— HaBBIKAMH MPOJIYKTUBHOI'O JIEJIOBOTO OOIIECHUS C MPEACTABUTEISIMU PA3IMUHBIX KYJIbTYD;
— YBAKEHHUEM K KYJIbTYPHBIM LICHHOCTSIM.

3 KpaTkoe coaepxxaHue JMCHUTINHBI

Pasoen 1. Ocnognvle npobremvl meopuu Kynomypbl

1.1 KynbpTyposorus kak Hayka

1.2 TlpoGrema MPOUCXOXKAEHUS U ONPEETICHUS KYIbTYpBbI.

1.3 Cucrema KYJIBTYpHI, CTPYKTYypHas LIEJIOCTHOCTD u 3aKOHOMEPHOCTHU

(bYHKIIMOHUPOBAHUSI KYJIbTYPHI.

1.4 KynbpTypa Kak 3HaKOBO - CHMBOJIMUECKasl CUCTEMA.

Pasoen 2. Junamuxa u munonocusayus Kyaismypul

2.1 TlpoGiema TMHAMHUKH KYJIBTYPbI

2.2 IlpoGiema TUTIONIOTU3AIMH KYJIbTYPhI

Pa3zoen 3. Ilonsmue cospemennoti Kyaibmypul U poib pOCCUUCKOU KYIbmMypbl 8 €€ OalbHelulem

paseumuu

3.1. [Nonmudouus MUPOBOI KyJIBTYpBl. MUP KYJIBTYPHI U KYJbTYPHBIE MHUPHI.
3.2. BzaumojieiicTBrE KyJabTyp: 000COOJEHHOCTh, B3aUMOCBA3b. [ J100aIbHBIE TPOOIEMBI

COBPCMCHHOCTHU.

3.3. JloMuHaHTBI KyIbTYpHOTO pa3BuTusi Poccun.
4 O0beM y4eOHOH TMCHUTIJIHHBI

O0beM AU CHUITHHBI
Bux yyeOHoi padoThl Axan. | Acip.
3E
4. 4.

O0mas Tpy10eMKOCTb M CHUILIHHBI 2 72 54
KontakTHas padoTa — ayAuTOpPHbIE 3aHATHS: 0,9 32 24
Jlexumn 0,9 32 24
CamocrosTenbHas padora 1,1 40 30
KoHnrakTHast camocrosiTenbHas pabora 11 0,2 0,15
CaMOCTOSITeIbHOE U3YYCHHE Pa3/IeTIOB TUCITUTIIIMHBI ’ 39,8 | 29,85
Bujx koHTpOJIA: 3auer
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AHHOTaUMs padoyeil mporpaMMbl TUCHMILTUHBI « M eHeaKMeHT»
(b1.B.09)

1 He.]]b AUCHUMIIIMHBI — MOJIY4CHHUEC CUCTCMbI 3HAaHUHA O 3aKOHOMCPHOCTX
q)YHKI_II/IOHI/IpOBaHI/IH XUMHUYCCKOTO IIPpOHU3BOACTBA B CHCTCMC HaHHOHaHBHOﬁ 9KOHOMUHKHMU,
Hpe,I[CTaBJ'IeHI/Iﬁ B oOJactu MCHCIPKMCHTA U MApPKCTHUHIA, BKJIHOYasd MCETOAOJOTNYCCKHUC OCHOBBLI U
3aKOHOMCPHOCTH, q)YHKI_II/II/I, METOAbI, OpPTraHHU3allMOHHBIC CTPYKTYPbI, OPraHU3alUIi0 IIPOUECCOB,
TEXHUKY U TEXHOJIOTUIO MCHC’KMCHTA U MApPKCTUHI'A B YCJIOBUAX pBIHO‘-IHOfI OKOHOMHMKH, 3aJI0OKCHHUC

OCHOB NMPO(eCCUOHATLHON A TETHHOCTH.

2 B pe3yJabTaTre H3y4yeHUs JUCHUNIUHBI 00yYAIOIUIICH T0JKEH:

Obaaoamsb cnenyonMA KOMIETSHIUSIMU ¥ UHIUKATOPAMH UX JTOCTUIKCHUS:

VK-3.2, VK-3.4, VK-3.5, VK-3.7, VK-3.8

B pe3ynbraTe u3y4eHus JUCHUILINHBI CTYACHT JOJDKEH:

3namo:

— TPHUHIMIIBI COCTaBJICHHUS TEXHUYECKON NOKyMeHTanmuu (rpadukoB padOT, WHCTPYKIH,
IJIAHOB, CMET, 3aBOK Ha MaTepuajbl 1 000pyJA0BaHHUE) U JIp.;

— TEOPETHUYECKHE OCHOBHI M METOJIbI BHIPAOOTKHU IIeJe M cTpareruu OW3Heca; MPUHIIUIIBI
MOJITOTOBKY JIOKYMEHTAIIUH JIJIsl CO3JJaHHsI CUCTEMbI MEHEKMEHTA

— KauecTBa NpeANpUsITHS;

— METO/Ibl ¥ TEXHOJIOTUH MPUHATHS U PEATU3AUH YIPABICHUECKUX PEIICHUH.

Ymems:

— COCTaBIISITh 3asBKH HA 00OPY/IOBAHHE;

— pa3palaThiBaTh TEXHUYECKYIO JOKYMEHTAIIHIO;

— MPUHUMAThH YIPABICHUECKHUE PEIICHUS W OPraHM30BHIBATH UX BBIOJHEHHE;, COOMPATh,
0o0pabaTbIBaTh U UCIIOJIB30BATh YIIPABJICHUECKYIO0 HH(POpMAITHIO;

— paboTaTth C YHpaBJIEHYECKON JIOKyMEHTAIMel, MOJb30BaThCsl 3aKOHAM, HOpPMaMu H
MpaBUJIaMH aIMUHUCTPATUBHOM J€ATEIbHOCTH;

— pacmpeaensiTh 00s13aHHOCTH H OTBETCTBEHHOCTB;

— HCIIOJIb30BaTh METOJbl MOTHBAIMM MEPCOHANA; KOHTPOJIMPOBATH M PErYIUPOBAThH
WCIIOJTHEHHE TIJIaHOB.

Braoemu:

— HaBbIKAaMHU NPUMEHEHMs ONTHUMAJbHBIX IOAXOJOB JJS JHUAarHOCTHKU M aHalIM3a PBIHKA;
METOJJaMH PYKOBOJICTBA [I€PCOHAIIOM,;

— HMHCTpyMeHTaMu YPGEKTUBHOTO YIPABICHUS MPEAIPUITHEM.

3 Kparkoe coaep:kaHue 1 CUUILIHHBI.

Pazgen 1. OcHoBbl ynpaBiaeHusi npeamnpusitueM. Ilpeamer, meron W coaep:kaHue
AUCHUIIMHBI « MeHeTKMeHT».

Teopust ynpaBieHus: yrnpaBieHHE Kak MOTPEOHOCTh M Kak (akTop ycrexa AeSTeIbHOCTH,
CYUIHOCTh ¥ COJICp’KaHUE YIPABICHUSI, MECTO TEOPHH YIPABJICHUS B CUCTEME COBPEMEHHBIX 3HAHUH,
cnenuduKa ynpaBIeHYECKON AEITEILHOCTH, COBPEMEHHBIE MTPOOJIEMBI yripaBieHus. [ eHe3uc Teopuun
yIIpaBIICHUS: YIIPABICHYECKHE PEBOJIIOINH, BOSHUKHOBEHNE HAYYHOI TEOPHHU YIIPABJICHUS, UCTOKH U
TEHJICHIIMA DPAa3BUTUSI POCCUHCKOTO YIpaBleHHUs. 3aKOHOMEPHOCTH W TPHHIUIBI YIIPaBICHUS:
CyOBEKTUBHBIC U OOBEKTUBHBIE (PAaKTOPHI B yrpaBieHu. CucTeMa yIpaBiIeHUs TIPEANPUSITHEM U €€
crpykrypa. Ouenka 3¢ (¢hekTHBHOCTH ynpaBieHus. LleHTpanu3amnus u 1eeHTpaau3anys yupaBieHus,
JeTIeTUPOBAaHNE TIOJITHOMOYMH B Tpolieccax yrnpasieHus. OpraHu3alioHHAs CTPYKTypa U €€ BHIBL.
OcHoBHbIe OHATHUS dhdekTHBHOCTH yrpaBieHus. [TokazaTenn 3 PexKTHBHOCTH yIipaBIeHUS.
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Pa3zngen 2. OcHOBEI MEHEIKMEHTA.

Lenu m uenenosiaraHue B YINPABICHHUU: POJIb L€ B OPraHU3allMd U OCYLIECTBICHUHU
MPOIIECCOB  yIpaBJICHUs, KiIaccupukanus 1eneil, mnocrpoeHue naepeBa ueneid. Coueranue
pasHooOpasus nene u QyHkuuid MeHemkMeHTa. CucteMa ympaieHus mo nemsMm. CrpaTterus u
TakTUKa yrpasieHus. CyIHOCTb, MPUHIMIBI M METOJbI IUIaHWpOBaHuWsA. lIpomecc BeIpabOTKH
crpateruu. @OpMBI TEKYyIIEro MIaHupoBaHus. Pa3paboTka ynpaBlieHYECKHX PEIICHHH: TOHSATHE U
KJ1acCH(HKAIHS yIIPABICHYSCKUX PEUICHU, OCHOBOMOJIATAIOIIUE YIEMEHTHI IS TEIIbHOCTH, YCIOBUS
U KPUTEpUU TPHUHATHSA PEIICHUH, MPOLECC W MOJEIH TPUHATHS YIPaBICHYECKUX PpEIICHUH,
peanuzanus yrpaBJIeHYECKUX PEeIIeHUH.

Pazgen 3. YnpagiieHne nmepcoHaioM.

Bnacte B cucteme ynpasnenus. JlugepctBo u ctuib ynpasineHus. OTHOIIEHUS BIAcTU B
CUCTEME YIIpaBJICHUS: TIOHATUE U TUMOJOIrUs BiIacTH. Biacte u aBropurer menemkepa. [Ipusnakuy,
(akTOphl M TPOSIBICHUS HEYNPaBIsIeMOCTH. VICTOUHHMKM BIIacTH B YNPaBICHUM OpraHu3alueil;
NapTHEPCTBO B IMpoIEccax MEHEKMeHTa. JIuaepcTBO M CTUJIb  YHPABICHHS: IPOLECCHI
(hopMHpOBaHUS U OCHOBHBIC COCTABJISIONINE JIMAEPCTBA, (hopMalibHbIE U He(OpMalIbHbIE (aKTOPHI
mnepcta. [IposiBienue iuaepcTBa B CTHIIE ypaBieHUs. TeHACHIUS Pa3BUTHs CTUIIS YIIPaBJICHUS.
MoTuBanus JesiTeIbHOCTU B YIPABJISCHUH: MOTUBBI 1€ TEILHOCTH YEJIOBEKA U UX POJIb B yIIPaBJICHHUH,
OCHOBHBIE TOHSTHS U JIOTHKA Mpollecca MOTHUBALMH, (akTopbl (popMHpOBaHHS MOTHBOB TpYJa.
Hcnonp3oBaHre MOTHBALIMKM B MPAKTUKE MeHeIKMeHTa. DakTopbl 3P PEeKTUBHOCTH MOTHUBAIUHY;
COBPEMEHHbIE KOHILENIMK MOTHUBAaLMU. ['pynmoBas AMHAMUKAa U KOH(IMKTBHL pPOJIb TPYMIbI B
MOBEJICHUU U JIESITEIbHOCTU uejoBeKa, (opMupoBaHue rpynn. BzaumopeiictBus B rpymmne u B
opranuzanuu. Bo3HukHOBEHME, TPOSIBICHUE U Pa3HOBUIAHOCTH KOH(IMKTOB. BiusiHue KoH(IUKTOB
Ha YIIpaBJieHHE.

4 O0beM y4eOHOI JMCUMILIMHBI.

O0beM AU CHUITHHBI
Bua yueoHoii padotbi Axan. | Actp.
3E
4. y.
OO0mas Tpy10eMKOCTb M CHUIIIHHBI 2 72 54
KonrakTHas padoTa — ayiuTOpPHbIE 3aHATHUS: 0,89 32 24
Jlexun 0,44 16 12
[Ipaktuueckue 3anatus (113) 0,44 16 12
CamocrosiTesqibHas paboTa 1,11 40 30
KoHTakTHast camocTosITeIbHAs padoTa L11 0,2 0,15
CamocTodaTenbHOE U3yUeHUE Pa3/Ie0B JUCIUTLIINHBI ’ 39,8 29,85
By uToroBoro KoHTpoOJIS: 3auer

200



AHHOTanus padoyeil NpPorpaMMbl JUCHUTILTAHBI
"CoBpeMeHHbIe (U3NKO-XUMHYECKHE METOAbl AHAJIN3A JHEPTrOHACKINIEHHBIX coeIMHeHn "
(b1.B.10)

1. Heqab AMCUUIIIIMHBI:

- O3HaKOMJICHHE C TEOPETHUYECKUMHU OCHOBAMH W amllapaTypHBIM O(QOPMIIEHUEM OCHOBHBIX
(U3MKO-XUMUYECKMX METOJIOB aHAJIN3a: MacC-CIEKTPOMETPUH, OINTHYECKOW CIEKTPOCKOIUH U
HMMITYJIbCHOW CIIEKTPOCKOTIMH SIIEPHOTO MarHUTHOTO pe3onanca (AMP);

- O3HAKOMJICHHE C 3aJa4aMH, PEIIaeMbIMH C IOMOIIBIO XUMUYECKUX U (PU3UKO-XUMHUECKUX
METOJI0B aHanu3a i1 BD martepuanos;

- OpTraHU3alrsl KOHTPOJISI KAYECTBA IEJIEBBIX MPOIYKTOB M PEAKIIHOHHBIX MACC UX MOTyYCHHUS,

- YCTaHOBJICHUE CTPOCHHUS U OCHOBHBIX (DM3MUECKUX XapaKTEPUCTUK HOBBIX COCIMHEHHIA,

- HCIOJIb30BaHHME (PU3MKO-XMMMUYECKUX METOAOB aHaju3a Ui OOHapyXEeHHs U
uaeHTuukanun BD MartepuanoB npu HX HECAaHKIUMOHHPOBAHHOM XpaHEHUH, MEPEeBO3KaX U
WCCIICJIOBAHUU OCTATKOB TIOCJIE B3PHIBOB IS MTPEIOTBPAIICHUS TPOTHUBOIIPABHON ACATEIHLHOCTH.

2. B pe3yabTaTe U3y4yeHUs JMCHUIINHBI 00y4aIOIUICHA NOJIKEH:

Obnadams cneayOMUMA KOMIIETEHIIUSAMHA U UHIUKATOPAMH UX JTOCTHKCHUS:

IK-1 (I1K-1.2, T1K-1.5, T1K-1.10); IK-7 (I1IK-7.1, I[1K-7.2, [1K-7.3, I1K-7.6, I1K-7.8, T1K-7.9,
[1K-7.12); ICK-1 (IICK-1.1.6, IICK-1.1.8).

3Hamy:

- TEOPETHYECKHE OCHOBBI COBPEMEHHBIX METOJOB XHMHUUYECKOTO0 M  (PU3UKO-XMUMHUYECKOTO
aHanM3a (PU3NKO-XUMHUYECKOTO BHICOKOOHEPTeTUUECKHX BEIIECTB;

- COBpEMEHHbIe  (PUBUKO-XMMHUYECKHE U  CHelUHaJbHble METOJbl  HCCIIEJIOBAHUS
BBICOKO?HEPI€TUYECKUX BEIIECTB U U3EIUI Ha UX OCHOBE;

- METO/Ibl UCTIBITAHUM U KOHTPOJISl TapaMEeTPOB TEXHOJIOTMUECKUX IPOLIECCOB;

- METOJbl 00pa0OTKM MOJYyYEHHBIX PE3yJbTAaTOB, pabOThl C OMOIMOTEKAMH CIIEKTPaIbHBIX
JAHHBIX U X UCTOJIB30BaHUsA Uil uaeHTudukanuu BD coennnenmii;

Ymems:

- MCTIOJB30BaTh MMEIOIIEECs CIEIHaIbHOEe 000pyI0BaHue U MPUOOPHI (PU3NKO-XUMHUIECKOTO
aHanmza s uccnenosanus BOC u n3nenuii Ha X OCHOBE.

Bnaoemy:

- HaBBIKAMH MIPOBEJCHUS U OpraHu3aliy padoT ¢ MCMOJIb30BAHUEM XUMHUECKUX U (PU3UKO-
XUMHMYECKUX METOJIOB aHalu3a JJIsi PELICHHs MPOU3BOJICTBEHHBIX, HAyYHO-UCCIIEOBATEIbCKUX U
KPUMHHAIMCTHYECKUX 3a/1a4;

- TpUHOMOAMU Pa3pabOTKM METOAWK U MPOTPaMM ISl PEHICHUs] aHAIWTHYECKHX 3a7ad B
obnactu BD marepuarnos.

3. Kpatkoe coaep:kanue IMCUUILIUHBI:
Beenenmne
CrtpykTypa AMCUUIUIMHEL, TUTEPATYypa MO TUCIUILTHHE.
Pa3gen 1. OnTuyeckas CieKTPOCKOMUS YJHEPrOHACHIIEHHBIX MATEPHAJIOB

1.1. OcHOBHBIC TIOJOXKEHHS IIEKTPOHHON CIEKTPOCKONMUHM B MPUMEHEHUU K OOHAPYXKCHHIO U
UICHTU(UKALMKA  DHEPrOHACHINICHHBIX  MaTtepuasioB  (OM).  Cnoekrpockonwst B
yIbTpadUoNeTOBOM M BHIMMON oOmacTu. XapakTepHble 00JIACTH TIOTJIOMICHUS Pa3HBIX
KJaccoB DM, 3aBUCUMOCTH CIIEKTPOB DM OT UX CTPOCHHUSI.

1.2. OcHOBHBIE TIOJIOKEHHSI MOJICKYJISPHON CHEKTPOCKONHMH B MPUMEHEHHH K OOHAPYKEHUIO U
unentupukanun IM. MHdpakpacHas CIEKTPOCKONHUS, CIIEKTPOCKOHsI KOMOWHAIITMOHHOTO
paccenBaHus. BBeneHHe B TEOPETHUECKHE OCHOBBI METOJIOB, HEKOTOPBIE OCOOCHHOCTH
KOHCTPYKIIMH TPUOOPOB, Pypbe-CEeKTPOMETpHL. VICIonb30BaHne ONTUYECKUX METOI0B IS
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Ka4eCTBEHHOTO M KOJHMYECTBEHHOTO AaHajdn3a OPraHW4eCKHX COEAMHECHUH. MeToibl
00pabOTKM TOJYYCHHBIX JaHHBIX, OWUONUOTEKH CIEKTPOB M WX HCIHOJIb30BAHHUE JUIS
UICHTU(UKALUN OPTaHUIECKUX COSIMHECHUH.

Pa3nen 2. XpomaTtorpadguyeckune metoabl anaausza JC

2.1.Mcnionp30BaHne XpoOMaTorpapuueckux METOAO0B (TOHKOCJIOWHAs, >XUAKOCTHAs M raso-
XKHUIKOCTHast xpomatorpadus) mpu anammze DC. X BO3MOXKHOCTH M HCIIOJIb30BAaHUE B
HAy4YHO-UCCIIEJIOBATEIbCKONW paboTe, B MPOU3BOJCTBEHHON MPAKTUKE W IS OOHAPYKEHUS
CJIEZIOBBIX KOJMMYECTB DM B KPUMHHAIUCTHKE M JKOJOTHYEeCKOM KoHTpoise. Ob6paboTka
XpoMaTorpamMM, OCHOBHBIE XpoMarorpaduyeckue mapameTpbl, HyneBas (0a3oBas) TUHUS,
myMm, apeid HyJaeBol JTWHUHU, XpoMaTorpaduyecKuil MUK, OCHOBAHWE MHKA, IJIOMA b IMHKa,
BBICOTA MUK, ITMPUHA [TMKA, 00bEM y/Iep>KMBAHUS BEIIECTBA, MEPTBBIN 00bEM, IPUBEICHHBIN
00beM yJlep>KUBaHUs, aOCOIIOTHOE BpeMs YAEpP)KUBAHUS BEIIECTBA, MEPTBOE BpeMs,
MIPUBEJCHHOE BPEeMsl yAepKUBaHUs, YPPEKTUBHOCTh XpoMaTorpaduuecKkoi CUCTEMBbI, YUCIIO
TEOPETUYECKUX TapesoK, (pakTop ynepkuBaHus (KOdDPHUIIUESHT eMKOCTH), CEEKTUBHOCTb,
KO3 (PHUIMEHT acCHMMETPHUH, pa3pelieHre MUKOB, MTOCTPOEHUE KaTUOPOBOUYHOMN 3aBUCUMOCTH,
abcoytoTHas KaJMOpOBKA, BHYTPEHHHMI CTaHIapT, BHEMIHMKA CTaHIApT, HOPMHPOBKA,
KOJIMYECTBeHHBIM aHanu3. Mcmonbp3oBaHue mporpamMmmHoro obecrneuenus (Xcalibur u
MynbTUXpOM) TIPU MTOCTPOSHUHU METO/1a aHAIHM3a U 00paboTKe XpoMaTorpamm.

2.2. ToukocmnoitHas xpomarorpadust (TCX) B mpumeHeHHH K aHaim3y W oOHapyxkeHuto DC.
OcuoBubie Tumbl macTuH 111 TCX, BeiOop turactud it ananu3a 9C. CocTaBbl AJIFOEHTOB
s onpenenenuss OM Merogom TCX, mpuHIMI BBIOOpa AIIOEHTA, BIUSHHE XUMUYECKUX
cBoiicTB OM, ruaponutnyeckas crabmibHOCTh OM. TexHuka BbINOSHEHHUs aHanmm3a DM
MerogoM TCX, moarotoBka W HaHeceHwe mpoO. Mcmonb3zoBaHue 00pasiioB CpaBHEHHS.
UyBCTBUTENBHOCTh METO/IA K Pa3HbIM KiaccaM DM. MeToibl BU3yalu3aluyd XpoMaTorpaMm
OM. Cps3p MeToJla BH3yalH3allMM C XHUMHYECKUMH CBOWCTBAMU M CIIEKTPAIBHBIMH
cBoiictBaMn DM (KJIacChl HHUTPAMHUHOB, HUTPOIGUPOB U TOIHHUTPOAPOMATHUECKUX
coenuHenuid). [IposBisironme peareHTsl — pacTBOp Au(EHUIAMUHA, PACTBOPHl OCHOBAHUH,
peaktuB ['pucca. KomnuecTBeHHbIE METOABI B TOHKOCIOWHOW Xpomarorpadpuu —
JICHCUTOMETPHSI, OTPAaHHYEHUS] METO/1a, alfapaTHas ¥ IpOTrpaMMHast pealin3alus METOa.

2.3.BricokodppexTrBHAS KUAKOCTHASI B IPUMEHEHUH K aHan3y u o0Hapyskenuto DC. [IpuHimmn
paboTBl U YCTPOMCTBO XHAKOCTHOrO xpomatorpada, tumsl xpomatorpadon (BOXKX, u
CBOXX). OcHOBHBIE THITBI XpOMaTOrpaUIECKUX KOJIOHOK, BEIOOP KOJIOHKH JJIsl aHaIHM3a
3C. CocraBbl MIOEHTOB s onpeaeneHus DM merogom KX, mpuHIMIT BEIOOpA IIIOCHTA,
BIUSIHHE XHMHUYECKHX CBOWCTB DM, ruaponutuueckas crabuiabHOocTh OM. TexHmka
BHIMOJHEHUs1 aHanm3a OM meromom BDXKX, moaroroBka mpo6, uentpudyrupopanue,
¢unbTpanms, TBepaodaszHas sSkcTpakius. OCHOBHBIE THUIBI JETEKTOpPoB st BOXKX —
CHEKTPOPOTOMETPUUCCKHNA, IHUOMHAS MaTpulla, pePpakTOMETpUUECKUd M JETEKTOp IO
CBETOPACCEMBAHUIO, NPHUHLMUI JCUCTBUS, OO0NAacCTH TpPUMEHEHHs Tpu aHamuze OM,
OTPaHUYEHHUS, YYBCTBUTEIBHOCTh M JMANa30H JUHEWHOCTU. YyBCTBUTENIBHOCTh METO/A K
pa3HbIM Kiaccam OM.

2.4.I"'a30Bas ¥ Ta30KUIKOCTHASI XpoMaTorpadus B MPUMEHEHNUHU K aHAJIU3y U 0OHapyxeHuro DC.
[Mpuniun  paGoThl M YCTPOWCTBO Ta30BOoro xpomartorpadga. OCHOBHBIC  THIIBI
xpoMaTtorpadudecKux KOJOHOK, BBIOOp KOJOHKH /is aHainu3a JC. BeiOop yciioBuii aHaimsa,
BIIMSIHUE TEPMHUYECKON CTOMKOCTH M MOJSApPHOCTH DM, BBIOOp TemmepaTypbl TEpPMOCTaTa,
M30TEPMUYECKUI U NPOTrpaMMUPOBAHHBIM PEKUM, BIIMSHUE TEMIIEpAaTypbl UCHApUTEN U
netekrtopa. TexHuka BbIOJNIHEHHS aHaimm3a OM wmetomom BOXKX, moaroroBka mpoo,
neHTpudyrupopanue, GuibTpaius, TBepaodazHas dKcTpakiuus. Vcronbp3oBaHUE METOIOB
BBOJIa PAaBHOBECHOTO IMapa M TBepAO(pa3HONH MHUKPOIKCTPAKIMU JUIsl aHalu3a JIETY4YHX
KOMIIOHEHTOB DM M NpOAYKTOB HX IMPEBpAIICHUs. YHHUBEpPCAIbHbIE U CEJIEKTHBHbIE

202



JETEKTOPbI, UX NMPUMEHEHUE MpU aHanu3e DM, MpPeruMyIIecTBa CEJIEKTUBHBIX JETEKTOPOB.
OCHOBHBIE THUIIBI IETEKTOPOB — JETEKTOP MO TEIIONPOBOJHOCTH, IJIAMEHHO-HOHU3ALIMOHHBII
JIETEKTOP, a30THO-(HOCPOPHBIN JETEKTOP, MIIAMEHHO-(OTOMETPHUUECKUN JETEKTOP, IETEKTOP
AJIEKTPOHHOTO 3axBaTa, IMPHUHIMII JIEHCTBHs, OOJIACTH TpPUMEHEHHUs Tpu aHammze OM,
OTpaHUYEHHUs, YYBCTBUTEIBHOCTh U JMANA30H JMHEHHOCTH. YyBCTBUTEIBHOCTh METOJA K
pa3HbIM Kjaccam OM.

Pasnen 3. Macc-cnexkrpockonusi M

3.1.

3.2.

3.3.

Hcnonp3oBaHre M OCHOBHBIE BO3MOXKHOCTH Macc-crieKTpockonuu OM. Beenenue B
TEOPETUUECKHUE OCHOBBI MACC-CIEKTPOMETPUH, KOHCTPYKIMS U MPUHIMI PabOThl OCHOBHBIX
TUIIOB CEJIEKTOPOB MOHOB: KBaJPYIOJib, MOHHAS JIOBYIIKA, BPEMSIIPOJICTHBINA, MarHUTHBIM,
MaccoBoe paszpemienue. Kparkas xapakrepuctuka HHQOpMAalMM, MOJIy4aeMOM B MeETOAax
Macc-CIIEKTPOMETPUU U XPOMATO-MACC-CIIEKTPOMETPHH - IPSIMOE U3MEPEHNE MOJIEKYJIIPHON
Macchl BEIECTBA, MCIIOIb30BAHUE MAaCC-CIIEKTPOMETPUHM BBICOKOTO pa3pelieHus s
MOJTyYeHHs] TOYHOTO 3HAYEHHUsI MOJIEKYJISIPHOM Macchl U pacdeT OpyTTo-GpopMyiy BEIIECTBa,
pasJesieHue  aHaJMTUYECKOro CHUTHaja o0pas3lloB BO BpEeMEHHM, H3Y4YE€HHE psna
TEPMOJIMHAMHUYECKHUX TIpOIleccCOB (Mcnapenue, cyonumarus). OcoOEHHOCTH Macc-CIEKTPOB
HUTPOCOEAMHEHUH, XapakTepHble HMOHBI U cXeMbl (¢parmMeHTanuud. OCHOBHBIE METOMbI
MOHM3AllMM B Macc-criekTpoMmerpuu: «XKectkue» - wnonuzaunusa snekrpoHamu (M3, EI)
WHIYKTUBHO-CBsi3aHHOW Tutazmoit (ICP) u «Msrkue»- xumudeckas nonuzamnus (XU, Cl),
XuMudeckass uoHuzamnus mnpu armochepnom naBnenun (XMAJ, APCI), marpudno-
aKTUBHpOBaHHas JazepHas jaecopOuus/monmsanus (MAJIIU, MALDI), wuonuzamus
anextpopacnsiieHruem (M3P, ESI) [IpuniunuansHas cxema HOHHOTO HCTOYHHKA.

Kparkue cBemenuss o razoBoil xpomarto-macc-criektpometpun (I'X-MC), cThIKOBKa
xpomarorpada u Macc-CIeKTPOMETpa, OrpaHUYCHUS, HAKJIaJbIBa€Mble Ha METO] aHAJIM3a.
KpaTtkue cBeneHus o >KMAKOCTHOW Xxpomarto-macc-criekrpomerpun (JKX-MC), crhikoBka
Xxpomarorpada u Macc-crieKTpoMeTpa, orpannyeHus u cnennduka XKX-MC ananusa, odnactu
npumenenus JKX-MC. OcnoBueie uatepgerice - ESI u APCI.

Co3nanne Merona TpPOBEACHHMS aHaiuu3a B ciydae ompeneneHuss OM. OoOpaboTka u
WHTEPIIPETAIUs MacC-CIIEKTPOB. BhIeneHre MOJIEKYIIPHOTO HOHA, aHAJIA3 HOHOB-a/ITyKTOB.
Hcnonp3oBaHWEe MacC CIEKTPOCKONMUHM TPH  YCTAHOBJICHWU CTPYKTYPHI  BEIECTB,
WCIIOJb30BaHHE OMOIMOTEK MAacC-CIeKTpOB. ba3oBble  MPUHIUIBI  HMCIIOJIB30BaHUS
nporpammHoro obecrieuenust Xcalibur. Meroapl ¢ peructparueii moiaroro cnekrpa (TIC),
BbIOpaHHbIX HOHOB (SIM) m moHHBIX peakuuii (SRM), OCHOBHBIE NPUHIUIBI CO3/IaHUS
MeTo/a, cxema rposeaeHust MC" sxcriepuMeHTa.

Pasnen 4. Cnexkrpockonus AMP na aromax H, C, N npu ycranoB/jieHuu cTpykrypbl IC

4.1.

4.2.

4.3.

OcHoBHbIE TOJIOKEHUSI M BHIbI crnekTpockonuu SAMP. Teopermueckue ocHoBbl SIMP
skcriepuMenTa. KBaHTOBO-MEXaHNYECKOE U MAKPOCKOIIMYECKOE pacCMOTpeHHe. MarHuTHbIE
cBoiictBa smep. Dddexr 3eemana. Ypasuenuss bioxa. IlpeoOpasoBanue Dypne-SIMP.
B3anmopeiicTBie MeXly HAMAarHUYEHHOCTHIO U TonoJHUTebHBIM TTosieM (RF). Penakcamus
AIEpPHOM HAMAarHU4EHHOCTH.

OcuoBuble mapamerpsl 'H SIMP. Xumuueckuii casur. DakTopbl, ONPEAEISIONIME
MOJIO’)KEHUE XMMUYECKOro ciBura. MarHuTHas aHM30TpOIus (PYHKIHMOHAIBHBIX TPYNIl U
atomoB. CITUH-CIIMHOBOE B3auMojeiicTBrue. MynbTUIIIETHOCTh curHainoB. Kiaccudukanus
CIIMHOBBIX cucteM. A nepHsiii s3dppext OBepxaysepa. SIMP skcniepumentsl Ha sapax *C, P14N
u '“N. XapakTepucTuku sjiep, NIKaIbl XAMHYECKUX CIIBUTOB, CTAHIAPTHI.

[Ipaktnyeckue acnektsl SAMP. KoHcTpykTHBHBIE 0COOCHHOCTH COBpeMeHHBIX SMP-
crieKTpoMeTpoB. Peructpanms u o0paboTka naHHbIX. BpiOop MeToma, pacTBOpPHUTEINS,
temrepatypel. MHtepnperanus pesynbraToB. IIporpamMMmuble cpeacTBa Ui pacdera
criektpo AMP.
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4.4. Isymepnas SAIMP cnekrpockonus. OOmme moHATHS O KoppessiuuoHHou  SIMP
cnekrpockonuu. I'omosiiepuas (COSY, TOCSY, INADEQUATE) u rereposinepnast (HSQC,
HMQC, HMBC) nBymepnas SAMP cnekrpockonus. BviOop, ITOCTOMHCTBA M 00JIaCTH
MIPUMEHEHUSL.

Pazgea S. PentrenoduiyopecueHTHbIC U PEHTTCHOAM(PPAKIIUOHHBIE METOIbI

5.1. OcHOBHBIE NMPHUHIIUIIEI 1 BO3MOXKHOCTH PEHTTCHOU(PPAKIIMOHHBIX METO/IOB IIPH aHAIN3E U
unentupukanuu IC. Teopus nudpakuy peHTreHOBCKHX JTyuel. 3akoH bparra. Mcrounuku
PEHTTEHOBCKOTO  HM3iy4eHus.  KOHCTpYKIMOHHBIE  OCOOCHHOCTH  PEHTI'€HOBCKUX
mudpakromeTpoB. Judpakmus Ha MoHOKpuctamuie. Meron Jlays, MeTon Bpamaromierocs
KpUcTa/uia. PeHTreHoaudpakiMoOHHBIA aHanu3 mnopomkoB, Meron Jlebas-Llleppepa.
Anroput™M pacmiuppoBKH M YTOYHEHHE CTPYKTYphI BemecTBa. DakTop pacxoIuMOCTH.
[IpencraBnenue 3KCIepUMEHTaIbHBIX JaHHBIX.

5.2. OcHOBHbIE IPUHLUIIBI U BO3MOXXHOCTH PEHTI€HO(DIYOPECIIEHTHBIX METO/I0B P aHAIU3Ee U
unaentupukanun  OC. Duszuka PEHTTCHOBCKOH (PIyopecleHTHONH  CIIEKTPOCKOIUH.
XapakrepucTuueckoe wusinydeHue. 3akoH Moznu. KaudecTBeHHBI M KOJIMYECTBEHHBIN
PEHTreHO(ITyOpECCHTHBIN aHaH3.

Pa3znen 6. Xumuueckne MeToabl 00Hapy:kenusi IM

6.1. O0mue Metonbl oOHApYXEeHUs HUTpOocoenuHeHuid. [[BeTHbIe peakuuu npu oOHApYKEHUU
MOJIMHUTPOAPOMATHUECKUX COCAUHEHUH (KOMIUIEKChI SIHOBCKOTO, B3aMMOJICUCTBHE C
OCHOBAaHMSIMH), HUTPAMHHOB U HUTpPOd(PHpoOB (ompeneieHue ¢ AUPUHUIAMUHOM H
pe3opuuHoM peakuus ['pucca u T.1.). [TocnenoBatensHoe oOHapykeHne Tpéx kiaaccoB BB.
Onpenenenue anupaTHUECKUX HUTPOCOCTUHEHHI B TOM YHCIIE HUTPOMETAaHA.

6.2. OOHapykeHHE  TEpPOKCHAOB.  Meroapl  OmpeneieHus  TPUALETOHTPUIIEPOKCHUIA,
muanetonaunepokcuaa, 'MT/I. Mcnonb3oBanne pepMEHTaTUBHBIX PEAKIIHA.

6.3. OOHapy)XeHHE HEOPraHMYECKHUX HHEProeMKUX COCAMHEHHA. MEeTOoabpl ompeesieHus
HUTPATOB, HUTPUTOB, XJIOPATOB U MEPXJIOPATOB.

4. O0beM yueOHOH TUCUUTIIHHBI

Bun yaeGHo# paboThI Beero

3E Akaa. 4. | AcTp. 4.
OO01mas TPyI0eMKOCTh JTUCITMILTAHBI 5 180 135
KontakTHas padoTa — ayAUTOPHbIE 3aHATHS: 1.8 64 48
B TOM 4ucJie B GopMe NPaKTHYECKOI MOATO0TOBKH 0.45 16 12
Jlexiuu 0.45 16 12
[TpakTrueckue 3ausatus (113) 0.45 16 12
Jlabopatopusie 3ansitus (JIP) 0.9 32 24
B TOM 4ucJie B hopMe MPaKTUIECKOM MOArOTOBKH 0.5 18 13,5
CamocrosiTesqibHas padora 3.2 116 87
KonTakTHast camocrosiTenpHasi padoTa 0.4 0,3

3.2
CamocTosTellbHOE U3YUeHUE Pa3/Ie0B AUCIUTIIUHBI 115.6 86,7
Buj koHTpoJIsn: 3auer ¢ oneHKOI
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AHHOTanus padoyeil NpPorpaMMbl JUCHUTILTAHBI
«OCHOBBI KBAHTOBOI XUMHMHU OPraHUYECKUX COeTMHEHUH a30Ta»
(b1.B.11)

1 He.]]b AUCHUILIMHBI — COCTOUT B U3YUCHUHU OCHOBHBIX MOHSTHUI COBpeMeHHOfI KBaHTOBOM
XUMHUHN U KBAHTOBO-XMMHUYCCKUX MCTOAOB pacdCTa CTPOCHUA U CBOMCTB XMMHUYECKUX CHCTEM, BO
BBCACHUHU CTYACHTOB B KPYI' OCHOBHBIX HpeI[CTaBJIeHI/IfI 0 XMMHUUYECKOM CBS3U U MCKMOJICKYIISIPHBIX
BBaHMOHeﬁCTBHHX M O3HAKOMJIEHMM Ha JTOH OCHOBE C OCOOEHHOCTSIMHM XHMHYECKOHM CBSI3H B
XUMHWYCCKHNX BCHICCTBAX H 06}’CJ'IOBJ'I€HHBIX 3TUM CBOMCTBaAMM MaTCcpraioB; B OCBOCHUU pa6OTBI C
OCHOBHBIMH KBAHTOBO-XUMHWYCCKUMH KOMIIBIOTCPHBIMU IIPpOrpaMMaMH, HCIIOJIb3YECMbIMHU Ha
IIPpaKTHUKC.

2 B pe3yabTaTe M3y4eHHs AUCHMUILIMHBI 00YYAI0IMIiCS JOJIAKEH:

Obaadams cnenyromUMUA KOMIETEHIUSIMU U UHIUKATOPaAMU UX JOCTHUIKECHHUS:

NK-1-7IK-1.4, [IK-1.7, IIK-1.12

3namo:

- OCHOBHBIE TIOJIO)K€HHS KBAHTOBOM XHWMHH, COBPEMEHHON TEOpUM XMMHYECKOM CBSI3H U
MEXMOJIEKYJISIPHOTO B3aUMOJICUCTBUS U NMPUMEPHI €€ MPUMEHEHHUS] K KOHKPETHBIM XUMUYECKUM
CUCTEMaM;

- NPUHLMIBI KOJIMYECTBEHHOW XapakTepu3alMd AaTOMHOW U 3JIEKTPOHHON CTPYKTYpbI
MOJIEKYJISIPHBIX CUCTEM M MOJIUMEPOB;

- OCHOBHBIC B3aMMOCBSI3M MEXIYy OJJIEKTPOHHOH CTPYKTYpOl W (PU3UKO-XUMHUYECKUMU
CBOICTBaMU BEUIECTB, JIEXKAIINE B OCHOBE YIPABJICHUSI CBONCTBAMU;

- BO3MOXXHOCTHM OCHOBHBIX COBPEMEHHBIX KBAaHTOBO-XMMHUYECKUX PACUETHBIX METOJIOB U
00J1aCTH UX TPUMEHHUMOCTH.

Ymemo:

- MPUMEHATh KBAaHTOBO-XUMHUYECKHE MOJXOJbl U METOABI Uil pacyera, MHTEpHpeTaluud U
Mpe/CKa3aHus CTPOCHHUS U CBOMCTB MOJIEKYJISIPHBIX CUCTEM.

Braoemy:

- DJIEMEHTAPHBIMH HaBbIKAMU NMPUMEHEHHUSI KBAHTOBO-XMMHUYECKUX MOJAXOJIOB U METOIOB U
MHTEpIIPETAllU  pPe3yJIbTaTOB IPH PEIIEHUH TMPAKTUYECKHX TEXHOJOTMYEeCKHX 3a7ad |
CTaHJAPTHBIMU KBAHTOBO-XMMHUYECKUMH KOMITBIOTEPHBIMH IIPOTPAMMaMHU.

3 KpaTkoe coaepxxaHue JMCHUTINHBI

Beeoenue. Tlpenmer kBaHTOBOM XUMHH. PoJIb KBaHTOBOM XUMHH B OTIMCAHUH XHUMHYECKHX
SIBJIEHUM U TIpolieccoB. B3anMOCBsI3b KIIaCCUUECKON U KBAHTOBOM MOjieJield MOJIEKYJI.

Pazoen 1. Obwue nonosicenuss K6aHMoBOU Xumuu

1.1. OcHOBHBIEC PUOTMKEHUS

OcHOBHbI€ MPUHILIUIIBI KBAHTOBOM MEXaHUKH. BapHallnOHHbBIN METO/1 HaX 0K /IEHHUS BOJTHOBBIX
¢yukuuid. [Tpubnmxenne He3aBUCUMBIX YacTUIl. MeToJ caMOCOTJIacOBaHHOIO MOJIsL Ui ATOMOB.
[Tpubnmxenue EHTPaIBLHOTO MOJs. ATOMHBIE OPOUTANIN U UX XapaKTEPUCTUKH.

1.2. OnHO37EKTPOHHBIE 1 MHOTO3JIEKTPOHHBIE BOJIHOBBIE (YHKIIMHM U METO/IbI UX pacueTa

AHTUCHUMMETPUYHOCTh ~ MHOTOJJICKTPOHHOM  BOJIHOBOM  ¢yHKIMU. CHnuH-OpOUTANH.
Herepmunant Creiitepa. Metoasl Xaptpu-®oka u Kona-llloma, xumudeckas  TpakTOBKa
MOJTy4aeMbIX PE3yJIbTaTOB. DJIEKTPOHHbIE KOH(PUTYpaIK aTOMOB.

Pa3zoen 2. Keanmosas xumus monexyn

2.1. MonexynsipHas CTpyKTypa U METO/IbI €€ pacuera

[Mpubmwkenne  bopua-Onmnenreiimepa, aanabaTHYECKUW  MOTEHIMAT W TOHSTHE
MOJIEKYJIIpHOU cTPYKTYpbl. MeToasl XapTpu-Poka u Kona-I1Isma ans monexy:n. [pubmmxenne MO
JIKAO. DrnektpoHHas Koppesiius. MeToa KOH(PHUIrypalMoOHHOTO B3auMOJACHCTBUsA. Teopus
BO3MYUICHUI. DHEPruu AUCCOUMALUN XUMHUUYECKUX CBS3EH.
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2.2. HeaoMnupuyecKkue 1 MoJiydMIUPUUECKHE METOAbl KBAHTOBOW XUMUH

Uepapxusa MeTon0B KBaHTOBOW XMMHUHU. HesMmmupuueckass KBaHTOBash XUMHUS. ATOMHBIE U
MOJIEKYJIIpHBbIE 0a3ucHBIE HAOOPHI JUIT HEAMIUPUIECKUX PACUETOB, UX POJIb B ONMMCAHUHM CBOWCTB
Mosekyi. [lomysmnupudeckre MeTOIbl. BalleHTHOe M T-3JIEKTpOHHOE TpHUOMmKeHHs. MeTobl
[Tappuzepa-Ilomna-Ilappa u Xrokkens. TOYHOCTP KBAHTOBO-XMMHYECKHX pAacuy€TOB CBOWCTB
MOJIEKYI.

Paszoen 3. Xumuueckas céa3v u peakyuonHas cnocoOHoCnb IHEPLOHACHIUEHHBIX COEOUHEHUL

3.1. XuMmuueckas CBsi3b U MEXMOJIEKYJISIPHbIE B3aUMOJIEUCTBUS

OpOutasnibHasi KapTMHAa XUMHYeCcKOM cBA3U. KoOHCTpykTMBHass ¥ Je€CTpyKTHUBHas
uHTepdepeHus opburtaneii. MosexkynspHble OpOUTaTd M HUX CUMMETPHIHAS KiIaccH(UKaIus.
Koppenaunonnusie auarpaMMbl. DJIEKTPOHHbIE KOHQUIypaluu ABYXaTOMHBIX MOJIEKYJ. AHaIMU3
3aceneHHOCTe opOuTanen. I[IpocTpaHCTBEHHOE pacmpeneieHUue dJICKTPOHHON TIJIOTHOCTH U
XUMHYECKas CBs3b. Tonosornuyeckas Teopusi XUMUYECKON CBSI3H.

3.2. KBaHTOBO-XMMHUYECKOE ONHUCAHUE XUMUYECKUX peaKIui

[ToBepXHOCTh TOTEHIMAIBLHOW HHEPTrUU XUMHUYECKOW peakimuu. Ocobbie Touku 11D u
PaBHOBECHBIE U IEPEXOJHBIE COCTOSHHSA. METOAbl OMMCAaHUS XUMHUYECKHX peakuuil: Teopus
BO3MYILEHUI, METOJT KOOpPAMHATHI peakuuu. [I[ppumeHeHre KBaHTOBOW XUMHUU JJISl XapaKTepu3aluu
PEaKIMOHHOM CTIOCOOHOCTH YHEPTOHACHIIIICHHBIX COSTUHEHUH.

3axnouenue. KBaHTOBasE XMMHS KAK MHCTPYMEHT IPOTHO3a B XUMHU U XUMUYECKON
TEXHOJIOTUH.

4 O0beM y4eOHOI JMCUMILIMHBI

O0bemM AU CHUITHHBI
Buj yueOHoii padoThbl Axan. | Acip.
3E
4. 4.

O01asi TPy10eMKOCTh JUCIMIIAHbBI 2 72 54
KonrakTHas padoTa — ayAuTOpPHbIE 3aHATHSL: 0,89 32 24
Jlexnnu 0,445 16 12
JlaGopaTopusie pabotsi (JIP) 0,445 16 12
CamocrosiTesqibHas paboTa 1,11 40 30
KoHnrakTHast camocrosiTenbpHas pabora 111 0,2 0,15
CamocTosaTeNnbHOE U3YUeHUE Pa3/Ie0B JUCIUTLIINHBI ’ 39,8 | 29,85
Bujx koHTpOJIA: 3a4yeT

AHHoOTauus padoyeil MporpaMMbl TN CIUATLIMHBI
«OCHOBBI TEXHHYECKOI'0 PeryJIMPOBAHMA H MeTPOJIOTHU»
(b1.B.12)

1. Heab q(uCUMNJMHBI — MTOJYYEHHUE CTYJIEHTAMH OCHOBHBIX HaYYHO-IPAKTUYECKUX 3HAHUMN
B 00JIaCTH METPOJIOTMM U OCHOB TEXHUYECKOI'0 PErylupoBaHus Ha Tepputopuu PO u 3a pybexom,
HEOOXOJMMBIX JJISi pelleHus 3a1ad oOecreueHus €IUHCTBA W3MEPEHUH M KOHTPOJS KauecTBa
npoaykuuud  (yciayr), METPOJIOTMYECKOMY U  HOPMATHBHOMY OOCCIIEYEHHIO  pa3pabOTKH,
MPOU3BO/ICTBA, UCTIBITAHUI, SKCIUTyaTallui U YTHIIM3ALUU TPOAYKIIHH.

2. B pesyabTaTe H3y4eHUsi JMCHUILINHBI 00y4al0LIUIICH NOJIKEeH:

Obnadams ciaenyouMMyA KOMIIETEHIUSMH U MHUKaTOPaMH UX JOCTHKECHUS:
1IK-4.6; 1IK-4.7; I[IK-4.8; I[IK-4.9; [IK-4.10; IIK-4.13; 1IK-4.14
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3uamo:

-COBPEMCHHBIE TCH/ICHIIMH Pa3BUTHS TEXHUKHA U XMMHYECKOW TEXHOJIOTHH;

-COBPEMEHHBIE METO/IbI H3MEPCHHS (PU3NKO-XUMHUYECCKUX ITOKa3aTeJIel U UX IMOTPEITHOCTECH;

- 3aKOHO/ATEIbHYIO, OPTaHU3ALMOHHYIO, HAYYHYIO M TEXHHUYECKYI) OCHOBBI 00ECIICUCHHS
€MHCTBA M3MEPCHUH M CTaHIapPTH3AIUH.

-TIOPSJIOK Pa3pabOTKH, YTBEPKICHHS U BHEAPEHUS CTAHIAPTOB, TEXHUYECKUX YCIOBHHA U
JPYroil HOpMaTUBHOW U HOPMATUBHO-TIPABOBON JOKYMEHTAIIUH;

- TMEPCHEKTUBBl TEXHUYECKOTO pPa3BUTHSA M OCOOEHHOCTH JIEATEIHbHOCTH OpTaHU3aIINM,
KOMITETEHTHBIX Ha 3aKOHOJ/IaTEJILHO-IIPABOBOM OCHOBE B O0OJACTH TEXHMYECKOTO PETYJIUPOBAHUS U
YIIPaBJICHHUS KAaYECTBOM;

-OCHOBHBIE (JOPMBI TOJTBEPKIICHUS COOTBETCTBHS, YYACTHHUKOB PabOT MO cepTH(HUKALINH,
cxembl cepTudukanuu u aexinapupoBanus B PO u 3a pyoexom.

Ymemn:

-IIPUMEHATh METOJIbI W HCIOJIb30BaTh TPUHIMIBI CTAaHAAPTU3AIMH TIPU  pa3padboTke
HOPMAaTHUBHBIX JJOKYMEHTOB;

-IIPUMEHATh Ha TpakTuke denepanbHbIE 3aKOHBI W MEXKIYHAPOJHBIE PEKOMEHIAIMU B
00J1aCTH METPOJIOTHH U TEXHUYECKOTO PEryJIUPOBaHNUS;

-IIPUHAMATh YYacTHE€ B TIpOlleccax TOATBEPKIACHUS COOTBETCTBUS PA3HOTO YpPOBHS-
aKKpeIMTaIluH, TIPUEMKE, SKCIIEPTU3E, TUIIEH3UPOBAHUH, TOCKOHTPOJIE U HAJ30PE;

-MCTIONIB30BaTh TEXHUYECKHE CPEACTBA JUUII  HM3MEPEHHS OCHOBHBIX  MapaMeTpoB
TEXHOJIOTUYECKOT0 MIPOLIECCa, CBOMCTB ChIPhS U IPOLYKIUH.

MPUMEHSATh METOJIbI KOHTPOJISL M YIPABJIECHHUS Ka4€CTBOM IPOIYKIUU U MPOU3BOJACTBEHHOIO
nporiecca MpeAnpusIThS,

-aHaJM3UPOBATH TaHHBIE O KAYECTBE MPOTYKIMH U ONPENEISATh IPUUNHBI Opaka;

Bnaoemu:

- HaBBIKAMHM OCYIIECTBJIATH IIOUCK, KPUTHUECKUN aHAIU3UpPOBaThb U CHUHTE3UPOBAThH
nH(GOpMAIUIO, IPUMEHSITh CUCTEMHBIHN IMOAXO0/T JJIsl peLIeHHs [TOCTABJICHHBIX 3a/1a4;

- HaBBIKAMU HCKaTh HYXXHbI€ HCTOYHMKM HWHPOpMAIMM U JaHHbIE, BOCIPHUHHUMATH,
aHaJM3UPOBaTh, 3aAIIOMUHATH U MEepe/laBaTh HHPOPMALIMIO C HCIIOIb30BaHUEM LU(PPOBBIX CPEJCTB, a
TaKXKe C MOMOIIIBIO aJITOPUTMOB IIPHU PabOTE C MOITYYEHHBIMU U3 PA3JIMYHBIX HCTOYHUKOB JAHHBIMU C
€610 3(HEKTUBHOTO UCTIOIB30BAHUS MOTYyYEHHOW HH(OPMAIUK IS PEIICHU 3a/1a4.

- HaBBIKAMHU aHAJIM3UPOBATh, COCTABJIATH U MPUMEHSTh TEXHUUECKYIO JOKYMEHTAIIUIO, CBSI3aHHYIO C
npo(heCCHOHANBHON  JESTENbHOCTBI0, B COOTBETCTBUM C JICHCTBYIOIIMMH HOPMATHBHBIMU
JOKYMEHTaMH B COOTBETCTBYIOIICH OTPACIIH;

- HaBBIKAMH MIPUHUMATH OOOCHOBAHHBIE TEXHUYECKHE PELICHHS B TPO(HECCHOHATBHOMN eI TeIbHOCTH,
BBIOHPATh 3((HEKTUBHBIE U OE30MACHBIC TEXHUYECKHE CPEJICTBA i TEXHOIOTHH.

3. Kpatkoe coaep:kanue M CUNILINHBI

Pasoen 1. Memponozus. OcnoéHvle noHAMUSL U NPUHYUNDL

[Ipenmer merponorus. Tepmunsl u onpenenenus. 3akoH PO «O06 obecnieueHUU eIUHCTBA
m3mepennid. Knaccuduxamust usmepenuit» OcCHOBHbIE (PU3MUECKHE U XUMHUYECKHE BEJIMUYUHBL.
CpencrtBa uzMmepenuilt u ux Buibl. [lorpemHoctd usMepeHuil. I'ocynapcTBeHHass METpOJIoruuecKkas
ciyx6a. MexayHapoHas OpraHu3aius 3aKOHOIATEIbHON METPOJIOTHH.

Pasoen 2. Ocnogbl mexnuuecko2o pe2yiupoeanus.

3akonbl PO «O TexHU4YecKoM perynupoBanuny, «O crangaptuzanuu B POy, «O 3amute npas
norpebutens». TexHUYeckne perJaMeHThl W HOPMAaTHBHBIE JIOKYMEHTHI, JIEHCTBYIOIIME Ha
Tepputopun PO.

Pasoen 3. Ocnogvl oyenku coomeemcmaus.

®opmbl moaTBepkIeHuss cooTBeTcTBUs. OOs3aTenbHas cepruduxarus. JlekimapupoBaHue.
JoGpoBomnbHas ceprudukais. AKKpeauTaIus.
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4. O0beM yueOHOM JUCIUIJIMHBI

O0bemM AU CHUITHHBI
Buj yueOHoii padoThbl Axan | Actp.
3E
4. 4.

O0masi Tpy10eMKOCTb IM CHUILIUHBI 4 144 108
KontakTHas padoTa — ayAuTOPHbIE 3aHATHS: 0,88 32 24
Jlexnnu 0,44 16 12
[Tpaktuueckue 3anatus (113) 0,44 16 12
CamocrosTenbHas pabora 2,12 76 57
CaMOCTOSITENIbHOE N3YYEHHUE Pa3/IeNoB JUCIUIIIMHbI 2,12 76 57
Bujx kKoHTpOJIA:
JK3aMeH 1 36 27
KonTakTHast paboTa — MpOMEKyTOUHAsI aTTECTAIS 1 0,4 0,3
IToaroroBka K 3K3aMeHy. 35,6 26,7
Bu1 MTOrOBOro KOHTpOJIS: JK3aMeH

5.3 IncuMninHbl o BbIOOPY

AHHOTanus padoyeill NporpaMMbl JUCIUTILTAHBI
«Coumogiorus» (b1.B./1B.01.01)

1. Heap aucuMmInHbI: (HOPMUPOBAHHME V CTYIACHTA IICJIOCTHOTO IPEJCTABICHHUS O
COCTOSTHUM M OCHOBHBIX HAIPABJICHUSAX PA3BUTHUS COBPEMEHHOIO OOIIECTBa.

2. U3y4yeHue AUCHUILIMHBI HANpPaBJIeHO HA (OPpMHpPOBaHHME M Pa3BUTHE CJeIYHOLIHUX
KOMITETEHIIH:

VK-3.1, VK-3.2, YK-3.3, YK-3.4, YK-3.5, YK-3.6, YK-3.7, YK-3.8, YK-5.8, IIK-3 4.

3HaAMb:

— TMPUHIIUIIBI Pa3BUTHS COBPEMEHHOTO OOIIIECTBA;

— colHaibHbIe QYHKIMH U TapaMeTpbl (PYHKIIMOHUPOBAHHS COIIMATBHBIX HHCTUTYTOB U
TIPOIIECCOB ;

— OCHOBBI METO/IOB COLIMOJIOTHYECKHUX UCCIIENOBAHNM;

— OCHOBHBIE HaIPaBJICHUS COLMOJIOTMYECKOT0 aHaau3a OOIECTBEHHBIX OTHOIIICHUI

ymemup:

— OMpEAeIsATh CENU(PUKY COIMAILHOTO B3aUMOICHCTBHS,

— KPUTHYECKH OLIEHUBATh JOCTOMHCTBA U HEAOCTATKU PA3IUYHbBIX MOJX0J0B K U3YUECHHIO
COIIMYMa;

— ONpeeIsATh CenU(PUKY COUATHHOTO B3aUMO/ICHCTBUS;

— aHaTM3UPOBATh COCTOSTHUE COIMAIILHBIX HHCTUTYTOB U MIPOIIECCOB;

é1aoemsp:

— MOHATUWHBIM aNmnapaToM COIMOJIOTHH;

— OCHOBHBIMH METOJIaMHU cOOpa M aHajau3a COIMOJIOTHICCKON HH(pOopMaIuu;

— OCHOBHBIMHM HaBBIKAMH aHAJIM3a COLUAIbHBIX MHCTUTYTOB U MPOLIECCOB B
o01ecTBe.

3.KpaTkoe conep:kaHue TUCHUNIHHBI:

Pazgea 1. [lonsaiTie U NCTOPUSA COLUOJIOTHH

Conmosiorusi Kak Hayka M ydeOHas AucHMIUIMHA. VcTopus pa3BUTHS COIMOJIOTHMYECKOU
MbIcau. COLIHOIOTHYECKUE UCCIIET0OBAHUA.
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Pa3pen I1. O61ecTBO

OO1IecTBO Kak IEJIOCTHAsE COLMOKYIbTYpHast cuctema. ColuanbHas CTPYKTypa OOIIecTBa.
JINYHOCTEL — OCHOBHOII 3JIEMEHT OOIIECTBA.

Paznean I11. CounanbHble HHCTUTYThI

Conmonorust  cembu. Coruosioruss KyiabTypbl. COITMONIOTHS TIOJMTUKH. JKOJOTHYECKas
COIIMOJIOT S,

4 O0beM y4eOHOI TMCUMTINHBI:

O0beM AU CHUTINHBI
Bua yuyeOHoi padoThl - Axax | Actp.
4. 4.
O0masi TPy10eMKOCTb M CHUILIUHBI 2 72 54
KonTakTHas padoTa — ayIuTOPHbIE 3aHITHA: 0.9 32 24
B TOM 4HcJie B (popMe NPAKTHYECKOH MOATOTOBKHU 0.45 16 12
Jlexunn 0.45 16 12
CamocrosiTesqibHas paboTa 1.1 40 30
KoHrakTHasi camocTosiTenbHas padoTa 11 0,4 0,3
Pedepar ’ 39,6 29,7
Bujx uTOroBOro KOHTPOJIsi: 3auyer ¢ oLeHKOH

AHHoOTauus padoyeil MporpaMMbl TN CIHUTLIMHBI
«Kondpumxkroaorus» (b1.B./1B.01.02)

1. Heab auCHUIUIMHBI: cHOPMHUPOBATH y CTYAEHTOB MPEJCTABJICHUS O COLUAIBHOM
KOH(DIIMKTE KaK OJTHOU 13 (POPM COIMAILHOTO B3aUMOICUCTBHSI, KaK O CIIOCO0€ peIeHHs COIIMAIbHBIX
MPOTUBOPEYNH U yIIpaBlieHUs KOHQIUKTHBIMH CUTYAIUAMU U KOH(DIUKTaMU.

2. U3yueHne ITUCHHUILUIMHBI HANMPaBJeHO HA (opMHUpOBaHHEe W Pa3BHTHE CJEAYIOIIHX
komnerenuuii: YK-3.1, VK-3.2, YK-3.3, YK-3.4, YK-3.5, YK-3.6, YK-3.7, YK-3.8, YK-5.8, [IK-3.4
3namo:

- OCOOCHHOCTH TMpeaMeTa KOH(MIUKTOJIOTHH; OCHOBHBIC KJIIACCHUECKHE W COBPEMCHHBIC
COIIMOJIOTHYCCKUE TEOPHUM W IIKOJbI B OOJACTH COITMOJIOTHM KOH(JIUKTA; 3aKOHOMEPHOCTH
COIMAJTbHO-KOHOMUYECKUX U TIOJIMTUICCKUX MPOIIECCOB, BIMSIONIUX HA BOSHUKHOBEHUE M PA3BUTHE
KOH(MJIMKTHBIX OTHOIIICHUH.

Ymuemes:

- mpuoOpeTaTh 3HAHUS B MPEAMETHOW 00JacTH KOH(MIUKTOJIOTHH; padoTaTh B KOMaHJE,
TOJIEPAHTHO BOCIIPHHUMATH COIMAJIbHBIE, STHHYECKHE, KOH()ECCUOHAIBHBIE U KYJIbTYPHBIC Pa3IHyus;
aHAJIM3UPOBATH COLUANTBHYIO CTPYKTYPY KOH(IIMKTA C LEJIbIO €r0 pa3pelIeHus;

Bnaoemos:

- METOJlaMU aHajiKn3a KOH(MIMKTHBIX MPOTHBOPEYMH M KOH(JIMKTOB B PA3IMUYHBIX 00JIACTAX
OOIIIECTBEHHOMW JKM3HU W pEIIaTh WX C TOMOIIBIO COBPEMEHHBIX HCCIIENOBATEIHCKUX METOJIOB;
CIIOCOOHOCTHIO HAXOIUTh OPTraHU3AIMOHHO-YITPaBICHUECKHE PEIICHNS B KOH(DIUKTHBIX CUTYaIIUsX;
BJIAJICTh IPAKTUIECKUMHU HaBBIKAMU aHAJIN3a U pa3pelIeHUs] KOHPIMKTHBIX CUTYAIUI] 1 KOH(JIMKTOB.

3.KpaTkoe cofep:kaHue THCHUIINHBI:

Pazpen 1.
[Tonsitue u ucropust KoHpHKTONIOTHK. OO0IIast TEOPHsT KOH(IIUKTA.

Pazpnen 2.
BHYTpUIMYHOCTHBIE W MEXKIUYHOCTHBIE KOH(MIMKTHL. BHYTpUTpYIIOBBIE M MEXIPYIIIOBBIC
KOH(JIUKTBHI.
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Paznen 3
Kongnukte! B opranuzanuu. CouuanbHO-TPYI0BBIC U COITUATEHO-I)KOHOMUYECKHE KOH(DIUKTHI.

4. O0beM y4yeOHOM QTUCHHUIIJIMHBI:

O0bemM AU CHUITHHBI
Bua yuyeOHo# padoThl N Axan. | Acip.
E
4. 4.
O0masi TPy10eMKOCTb M CHUIIUHBI 2 72 54
KonrakTHas padoTa — ayiuTOpPHbIE 3aHATHS: 0.9 32 24
B TOM 4HcJie B (hopMe NPAKTHYECKOH MOAT0TOBKH 0.45 16 12
Jleknuu 0.45 16 12
CamocrosTenbHas padora 1.1 40 30
KonTakTHast camocrosiTennbHas pabora 11 0,4 0,3
Pedepar ’ 39,6 29,7
Byt MTOroBOro KOHTpoOJIs: 3auer ¢ oleHKOI

AHHoOTauus padoyeil MpOrpaMMbl TN CIUTLIMHBI
«CounajIbHO-NICHX0JIOTHYEeCKHE OCHOBBI PA3BUTHSA JHYHOCTH
(b1.B./1B.02.01)

1. Hean mucuumiimHbl — GOpMUPOBAHKE COLUATLHO OTBETCTBEHHOM JIMYHOCTH, CITOCOOHOM K
CaMOOpraHM3allud M Pa3BUTHUIO, YMEIOUIEH BBICTPaWBAaTh M PEATM30BBIBATH CBOIO >KU3HEHHYIO
CTpaTeTuio, CIIOCOOHON YNPaBIsTH CBOMM BPEMEHEM B HOBBIX COLIMAIBHBIX PEATHSAX, B YCIOBHUIX
HENPEPHIBHOTO  00pa30BaHMs, YMEKIIEH OCYIIECTBISATh COLMAIBHOE B3aUMOACWUCTBUE U
peann30BbIBaTh CBOIO POJIb B KOMAH/JIE.

2. B pe3yJbTare n3y4eHUs1 JUCHUIIMHBI 00y4AIOMIMICA J0JIKEeH

O0nmanatp CIeayIIUMU KOMIIETEHIIUSIMU U WHAUKATOPAMHU UX JOCTHKCHUS:

YK-6 — VK-6.1, VK-6.2, VK-6.3, VK-6.4, VK-6.5, VK-6.6, YK-6.7;

YK-9 - VK-9.1, VK-9.2, VK-9.3;

3namo:

CYIIHOCTh TPOOJIEM OpraHW3allii M CaMOOPTaHHM3AIMH JIMYHOCTH, €€ TOBEJCHHS B
TpyIIe B YCIOBHUSIX COBPEMEHHOTO O0IIECTBA M HETIPEPBIBHOTO 0OPA30BAHUS;

METO/Ibl CaMOOPTraHM3alMUd W Pa3BUTHUSA JIMYHOCTH, BBICTPAMBAHUS W pead3alluu
TPACKTOPHH CAMOPA3BUTHSI, BHIPAOOTKH IEJICTIONIAaTaHUsI © MOTUBAIIMOHHBIX YCTAHOBOK,
pPa3BUTHUSI KOMMYHUKATHBHBIX CIIOCOOHOCTEH U MOBEICHUS B TPYIIIIE;

OOIIYI0  KOHIENIMI) TEXHOJOTWH  OpraHM3allid BpPEMEHH ¥ TOBBIIICHUS
3¢ (HEKTUBHOCTH €0 HCIIOIb30BAHUS;

METOJMKH U3Y4YEHMs COLMATIbHO-TICUXOJOTHYECKUX SIBIIEHUI B cdepe yIpaBlieHUs U
CaMOYIIpaBJICHUs JINYHOCTH, IPYIIIbI, OPTaHU3ALNH.

Ymemen:

IUIAHUPOBATH M PEUIATh 33a4H JTMYHOCTHOTO U MPO(eCCHOHATBFHOTO Pa3BUTHS;
aHAJM3MPOBATh CBOM BO3MOKHOCTH M OTPAaHUYEHUS, WCIOJIb30BaTh METObI
CaMOJIMarHOCTUKH, CAMOIIO3HAHMUSI, CAMOPETYJISLIUU U CAMOBOCITUTAHUS,;
yCTaHABJIMBATh C KOJUIETaMH (OJHOTPYIITHUKAMHU) OTHOIICHUS, XapaKTepU3YIOIIUeCs
3¢ PEeKTUBHBIM YPOBHEM OOIICHMUS;

TBOPYECKU TPUMEHATh B PEIICHHH MPAKTUUECKUX 3a7ad MHCTPYMEHTHI TEXHOJIOTHMA
OpraHHM3alyy BPEMEHHU U MOBBIIICHUS 3P PEKTHBHOCTH €T0 UCTIOIb30BaHMUS.
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Bnaoemy:

— CONUAIBHBIMH W TICHXOJIOTHYECKMMH TEXHOJIOTUSIMU CaMOOPTaHU3allUd M Pa3BUTHUS
JUYHOCTH, BBICTPAUBAHUS U PeaTH3alH TPACKTOPHHA CaMOPa3BUTHS;

— UWHCTPYMEHTaMHU OINTHUMH3AIMU KCIIOIb30BAHUS BPEMEHH, HABBIKAMHU IUIAHUPOBAHUS
JUYHOTO U Y4eOHOTO BPEMEHHU, HABBIKAMU CaMO00pa30BaHMUS;

— TEOPETHYECKHMMH U TPAKTHUYECKUMH HAaBBIKAMHU TNPEAYNPESKICHUS W pa3pelieHust
BHYTPHWJIMYHOCTHBIX M TPYNIOBBIX KOH(IHKTOB;

— crmoco0aMu MOTHBAllMM WICHOB KOJUIEKTHBAa K JIMYHOCTHOMY W TPO(ecCHOHATHLHOMY
Pa3BUTHIO;

— CITOCOOHOCTSIMH K KOHCTPYKTUBHOMY OOIIICHHUIO B KOMaH 1€, PEPJIEKCUU CBOETO TTOBEIACHUS
U JINJIEPCKUMHU Ka4eCTBAMHU.

3. KpaTkoe copep:kanue JHCHUTIMHBI

Pa3zoen 1. Obwecmeo: nogvle ycrosus u hakmopuvl pazeumusi IUYHOCMU
CoBpeMeHHOE 00I1eCTBO B YCIOBHUSX II100aTH3aIMK U MHPOPMATHU3AIINH.
ConnaabHbI€ MPOIIECCHI
WHCTUTYTHI colMann3aiy JMIHOCTH
HNuctutyT 00pazoBaHmst
ConunanbpHasi 3HAYUMOCTh PO ECCUH.
«Mos npodeccusi B COBpeMEHHOM POCCUICKOM OOIIeCTBE»

Pa30eﬂ 2. Jluunocmo. CoyuanbHvle u NCUXon02udecKue mexHoa02Uy camoopeanu3ayuy u
camopazeumusi

1. Tlcuxosorus JINYHOCTH

2. Crpareruu pa3BUTHs U CAMOPA3BUTHUS JIMIHOCTH

3. Camoopranuzaius 1 caMmopeann3anus JUIHOCTH

4. JIM4HOCTH B CUCTEME HEMPEPBHIBHOTO 00pa30BaHUs

5. llenenonaranue B JHYHOCTHOM U TNpOo(PecCHOHAILHOM pa3BUTHH. [IpakTHKyMm

«[TocTpoeHne Kapbepbi».

Paszoen 3. I'pynna. Coyuanvhvle u ncuxonocudeckue mexHor02uu cpynnogo2o noseoeHus u
Jaudepcmea

1. Komnnektus u ero popmuposanue. [Ipaktukym «llcuxonorus oOmeHus»
Crtunu pykoBojacTBa u nmuaepcTsa. [Ipaktukym «KomanmoodpazoBanue. JlnnepcTBo»
[IpakTrkym «YmpaBieHne KOHPIUKTHBIMHA CUTYalUsIMU B KOJUICKTHBEY
[IpakTrkym «MOTHBBI TUYHOCTHOTO POCTa»
ConmanbHO-TICUXOJIOTUYECKOE 00ecCTieueHre YIpaBICHHUS KOJUIEKTUBOM. [IpakTukym
«MckyccTBO ynpaBisiTh co00»

XL R W~

kv

4 O0beM y4eOHOI TMCUMIIIMHBI

. O0beM TUCHUIIIMHBI
Buj yueoHoii padoTnl

3E Akaja. 4. | Actp.4.
O01asi TPy10eMKOCTh JUCHMIIAHBI 2 72 54
KonrakTHas padoTa — ayAuTOpPHbIE 3aHATHS: 0,88 32,0 24
Jlexun 0,44 16,0 12
[TpakTrueckue 3austus (113) 0,44 16,0 12
CamocrosTenbHas padora 1,11 40 30
KonTakTHast camocTosiTesibHas paboTa 111 0,2 0,15
CamocTosITeNIbHOE U3YUEHUE Pa3JIeNIOB JUCIUTLIMHbI ’ 39,8 29,85

Buj koHTpoOJIS: 3auer
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AHHOTanus padoyeil NpPorpaMMbl JUCHUTILTAHBI
«nxenepuas ncuxosorus» (b1.B.J1B.02.02)

1. Heab AUCHUNJMHBI — MPUOOpPETEHHE CTYACHTAMU 3HAHMK B 00JIaCTU TICUXOJIOTHH
OpraHu3aluyu JIesTeIHLHOCTH JIIOJIEH B CUCTEME '"YellOBeK-MalinHa'", 4eaoBeK-IpodeccuoHaIbHas
JEeSITENbHOCTD, Pa3BUTHE MPO(HECCHOHATBHO BaXXHBIX KaUECTB OYIyIIEro CIeUaINCTa.

2. B pe3yJbTare n3y4eHUus1 AUCHUIIMHBI 00y4YaI0IIMIACH JOJIKEH:

00Ja1aTh cJ1e1yIOIMMH KOMIETeHIUAMH U HHANKATOPAMHU HUX JOCTUKEHHS:

YK-3 - VK-3.1, YK-3.2, YK-3.3, YK-3.4, YK-3.5, YK-3.6, YK-3.7, VK-3.8;

YK-6 - VK-6.1, VK-6.2, VK-6.3, YK-6.4, VK-6.5, VK-6.6;

YK-9 - VK-9.1, VK-9.2, VK-9.3;

3namo:

— OCHOBHBIE IICUXOJIOTUYECKHE TMOHATUS (IICUXMKA, CO3HAHWE, WHIUBUI, JHUYHOCTH,
WH/IMBHIyaJIbHOCTh, IICUXUYECKHE MPOIECCHI, CBOMCTBA, COCTOSHHUS U TIP.);

— METO/JIbI MICUXOJIOTUYECKUX MCCJIEeI0BaHUM (0OBEKTHBHBIE, OTMCaTeNIbHBIC,
TICUXOJIOTUYECKOW TTOMOIIIN);

— 1npodeccuoHaIbHO BaXKHbIE KAUeCTBA 3HAUMMBbIe JUIst Oy Tylei criennaibHOCTH;

— TICUXOJIOTHYECKYIO CYIIHOCTH OOIICHMS,

— KOHCTPYKTHBHBIE CLIOCOOBI pa3peiieHusi KOHQIUKTHBIX CUTYalL;

— TICHXOJIOTHYECKHE 0COOCHHOCTH PAa3BUTHS MaJIOW COIMATBHON TPYNIbI (KOJUIEKTHBA);

Ymems:

— TPOEKTUPOBATH U MOJICPKUBATH NICUXOJIOTHYECKU OE30MACHBIC YCIOBUS JESITEILHOCTH B
CJIO’KHBIX CUCTEMaXx YeJIOBEK-MaIINHA;

— paboTaTh B KOJUIEKTUBE, COTPYIHUYATH C KOJUIETaMH, pa3pemiaTh KOHQIUKTHBIE CUTYaIHH;

— aHAJM3MPOBAaTH CBOM BO3MOXXHOCTHM  MCIOJB30BaTh  METOJbl  CaMOJIMAarHOCTHKH,
CaMOIIO3HAHMS U CAMOBOCITUTAHUS;

Bnaoemy:

— HaBbIKaMH IICUXOJIOTHYECKOT0 CaMOaHaJIN3a U CaMOPETyJIUPOBAHUS, HEOOXOIMMBIMU

— g 3¢ deKkTUBHOM 1 6e30macHoi MpohecCUOHaATBHON A TETbHOCTH,

— TEOPETHYECKUMH U TPAKTUYECKUMHM HaBBIKAMHU IUIAHUPOBAHUS NPOECCHOHAIBHOM
NEeSITETbHOCTH, LIEJIeTIOaraHust U Pa3padOTKHU ONTUMATBHBIX IPOrPaMM peaTH3aluy HEIH.

— HaBbIKaMHU MEXJIMYHOCTHOT'O OOIIEHMSL.

3 KpaTkoe coaepxxaHue JMCHUTINHBI

Pasoen 1. Ilcuxonocus uenosexa u e2o npogheccuonanbHas 0esmenbHOCMb

OO0mras xapaKTepuCTUKa T CUXOJIOTUU KaK HAYKH

1.5 OOmias xapakTepucTHKa MCUXO0JOTUN KaK HayKu. MeToapl ICUXO0JI0THH

1.6 OO1ee MOHATHE O JIMYHOCTH

1.7 JIM4HOCTB U ee ICUXUYECKHE CBOKCTBA

1.8 Tlo3HaBaTenbHBIE TPOLIECCHI TUYHOCTH

1.9 DOMOLMOHATIBLHO-BOJIEBbIE MPOIECCHI TUYHOCTH

1. 10T1cuxonorus npodeCCUOHANTBHOMN IEeATEIbHOCTH

Pasoen 2. Yenosex kax yuacmuuk mpyooo2o npoyecca

2.3 OcHOBHBIE 3Talbl pa3BUTHUs CyObEKTa Tpyaa

2.4 TpynoBasi MOTHBAIIHSI U yIOBJIETBOPEHHOCTh TPYAOM

2.5 llenenonaranue | IUTAHUPOBaHUE B MPO(ECCHOHATBLHON IS TETLHOCTH

2.6 TlpodeccroHanbHas KOMMYHUKALIUS

2.7 Ilcuxomorus KOH(IUKTA

2.8 Ilcuxomorus COBMECTHOTO Tpyaa

2.9 llcuxomorus ynpasjeHUs
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2.10 Ctpecc u ero npoduaakTuka

4 O0beM y4eOHOI JMCUMILIMHBI

O0bemM AU CHUITHHBI
Bup yueoHoit padoThbl Axan. | Acip.
3E
4. 4.

O01asi TPy10eMKOCTh JUCIMIIAHbBI 2 72 54
KonrakTHas padoTa — ayAuTOpPHbIE 3aHATHSL: 0,88 32,0 24
Jlexumn 0,44 16,0 12
[TpaxTrueckue 3austus (I113) 0,44 16,0 12
CamocrosTenbHas padora 1,11 40 30
KoHrakTHast camocrosiTenbHas pabora 111 0,2 0,15
CamocToaTeNnbHOE U3YUeHUE Pa3/Ie0B JUCIUTLIINHBI ’ 39,8 | 29,85
Bujx koHTpOJIA: 3auer

AHHOTanus padoyeil NporpaMMbl JUCHUTILTAHbBI
«IIpodJemsl ycroituusoro passutus» (b1.B./1B.03.01)

1 Ieab AucuMMIMHBI — ¢HOPMUPOBATE Y CTYIEHTOB LEJIOCTHYIO KapTUHY MUpPa Ha OCHOBE
KOHIIEMIIMM YCTOMYMBOIO Pa3BUTHs, MO3HAKOMUTH CTYIEHTOB C LEIIMH YCTOWYMBOI'O Pa3BUTHS,
MOHATUSAMHU YCTOMUMBOCTH M HEYCTOWYMBOCTH JMHAMHYECKUX CHCTEM B OKPYKAIOLIEM MHMPE;
pecypcax ¥ pa3BUTUH, AHTPOINOTEHHOM BO3IEMCTBUM Ha OKPYXKAIOUIYIO Cpely, YIpaBICHUU
KayeCTBOM OKPY>KaOILeH cpebl.

2 B pe3yabTaTe U3y4eHHs JUCHUIINHBI 00yUYAKOIIMICS I0JIKEH:

Obaadams cnenyromUMUA KOMIETEHIUSIMU U HHIUKATOPaMU UX JOCTUIKECHHUS:

VK-8.1; VK-8.2; VK-8.10; 1IK-3.4

3nams.

— OCHOBHBIE OINPEACIICHUS U MPUHIMIBI KOHUENIUN YCTOMYMBOTO Pa3BUTHS;

— OCHOBHBIC XapaKTEPUCTUKH OMOTUYECKUX, a0OMOTHUYECKHX W aHTPOIOTCHHBIX (DaKTOpOB,
OKa3bIBAIOIIUX BIMSHUE HA )KUBBIC OPTaHU3MBI, BKJIIOUYAs YEJIOBEKa,

— OCHOBHBIE CYIIECTBYIOIIME MPOOJIEMBbI, BO3HUKAIOUINE MPU B3aUMOICHCTBUU YKOHOMHUKH,
00IIIeCTBA U OKPYKAIOLIEeH cpebl;

— COBPEMEHHBIE CHCTEMbI MH/IEKCOB M MHAUKATOPOB YCTOWYMBOTO Pa3BUTHS, KX OCOOCHHOCTH
Y HEJOCTaTKH;

Ymems:

— JeNlaTh CHUCTEMHBIA aHaIM3 CYUIECTBYIOUIMX AKOJIOIO-COIMAIbHBIX, COIHMAJIBHO-
HKOHOMHUYECKHX U 3KOJIOr0-3KOHOMHUYECKUX MPOOIeM;

— HAaXO/JWUTh HauboJsiee pallMOHAJIbHBIM BAPUAHT PEIICHUS IMOCTABJICHHBIX 3a/1ad C Y4ETOM
KOH(IMKTA B TOTPEOHOCTSIX YEJIOBEKa U OTPaHMUYEHHSIX OKPY>KaoLel cpebl;

Braoemu:

— HaBBIKaMH TOJIb30BaHMUS COBPEMEHHOU JIUTEpaTypoil B 00JIACTH YCTOWYMBOTO Pa3BUTHS U
9KOJIOTUH;

— YMEHHEM aHAIM3UPOBATh HOBBIE TEOPETUUECKHUE M MPAKTUYECKUE MPOTPAMMBbl U TIPOEKTHI,
HaNpaBJICHHBIE HA JJOCTH)KCHHUE 1IeJIeH YCTOWIMBOTO Pa3BUTHS,

— IpUeMaMH TPUHITHS PEIICHUH M0 ypPEeTryJInPOBaHUI0 KOH(MIMKTHBIX CUTyalluid B 001acTh
YCTOMUYMBOIO Pa3BUTHA U HUCIIOJI30BAHUS PECYPCOB.
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3 Kpartkoe coaep:kaHue TUCUMTIAHBI

Beeoenue

Henn, 3amaun u mpeaMer Kypca. MecTo Kypca B CHCTEME XHMHYECKOTO OO0pa3oBaHUS.
Dkosoruueckoe 06pazoBaHue U 00pa30BaHUE IS YCTOMYMBOTO Pa3BUTHSL.

Pa3zoen 1. Ocnosnvie nonamusn Kypca. Odouecmeo u okpyscarouian cpeoa

PocT u pazButue. YCTOWYMBOCTh M HEYCTOMYMBOCTh AMHAMUYECKHX cucTeM. brocdepa kak
JMHAMHAYecKas cuctema. YenoBek: OMOJOrMuecKuid BUA M UuBWiIM3anms. CUCTEMBbl MOJIepKaHUs
KU3HM ¥ CHCTEMBbl TMOJAJCpXKaHWsS [HMBHIM3aUUU. HaceneHuwe, NPOU3BOJICTBO, COCTOSHUE
okpyxartoiei cpenbl. [TonsTre ycroitumBoro pazsurus. Pumckuii kiryo u riiobanbHas mpoodieMaTrka.
HeobxomumocTs B ycToiunBOM pa3BuTuu. CojepkaHue ¥ ABOJIIOIMS MPEACTABICHU 00IIecTBa 00
YCTOWYMBOM Pa3BUTHHU.

Pazoen 2. Buocgepa, ee reonwuyusa u ycmouuueocmo. IKocucmemvl 33emau u
ycmouqueocma

OcHoBHBIE CBeZieHUs O TutaHeTe 3emiisi. CTpoeHue U coctaB aTMocdepsl. MUPOBOW OKeaH.
Jlutocdepa. buornueckast u abuoTrueckasi COCTaBsrONIMEe OHMOchepbl: OCHOBHBIE XapaKTEPUCTHKHU.
[ToToku sneprun B cucteme CoiHiie-3ems.

OcHOBHBIE TOHATUA dKoJoTUU. CHUCTeMBbl MOAAEPKaHUS >KM3HU Ha 3emuie: o0mmii 0030p.
[Tonsitue sxocuctembl. CTPyKTypa M COCTaBIISIIONIME dKOocHcTeM. Buapl, momyssiuu, coolIiecTna.
BsaumogeiictBue BuaoB B skocucTeMax. OCHOBHBIE THUIIBI SKOCUCTEM.

[ToToku »sHepruM u BemiecTBa B HJKOcHCTeMax. Tpodudueckue 1enu. Mertabomusm U
AJIEMEHTHBIH COCTaB JKMBOM W HEXWBOW Marepuu. OCHOBHbIE OHOTEOXMMHYECKHE ITUKIIbI
(xpyroBopoTsl BemecTB). LIMKIMIHOCTE TipoIieccoB B Orochepe U yCTONIMBOCTD.

W3meHeHuss B momynsiusx, cOOOIIECTBaX, 3KocucTemax. Peakuus >XKMBBIX CHUCTEM Ha
n3MeHeHus: okpyxatomieir Cpenpl. Bo3neiicTBue denoBeka Ha SKOCUCTEMBI. 3aKOHBI U TPUHIUIIBI
9KOJIOTHUH.

buopaznooOpa3ue U ycTOHMUMBOCTH KOCHUCTEM. BupoBoe pasHooOpasme - HEoOXoaumoe
YCIIOBHE YCTOWYHBOCTH OHMOChEpHI.

Pazoen 3. UYenoseuecmeo kak uacmv Ouocghepuvl. Jlemozpaguueckue npoodaemul
COBPEMEHHO20 Mupa.

OcoOeHHOCTH YeNloBeKa Kak OMOJIOrMYecKoro BUjaa. JIMHaMMKa YeIOBEYECKOW MOMYJISIUH,
POXIaeMOCTh, CMEPTHOCTh, BO3pacTHasi CTpyKTypa. I[IpoOneMbl COBpeMEHHOro JTama pocTa
YHCIEHHOCTH HaceneHus. [eorpaduyeckoe pacmnpeneneHue HaceiaeHus. CelbCKOe M TOPOJCKOE
HacenieHue. YpOanmszamnms. Cpena oOuTaHuMsl YeloBeKa W OKpyxkatomas cpera. dopmupoBanue
TEXHOTEHHOMW CPEJIbI.

PerynupoBanue HapomoHaceneHus. CraOwim3anusi UYHUCICHHOCTH  HACENCHUS WM
JETIONYJISIIUS: OIICHKA MPEIeIbHON YNCICHHOCTH HaceneHus 3eMiu. Penurno3Hsie, HpaBCTBEHHBIE U
cCoLlMalbHbIE TPOOJEMBbl OrPaHUYCHUS POKIAEMOCTH W IUIAHUPOBAaHUS CEMbU. PermoHanbHbIE
ocobeHHOCTH. MBplIieHue, s3bIK, poiib oOyueHus. HereHeTwmueckuid KaHan BHJIOBOWM IaMSTH.
[TonoxxuTenbHble U OTPULATEIbHBIE MOCIEACTBUS HAIUYUS HET€HETHYECKON mamsatu. I'enaepHble
MPOOJIEMBI.

Pazoen 4. Pazsumue u pecypcol

Ompenenenue pecypca. Kiaccudukanus pecypcoB. HeBo300HOBHMBIE, BO300OHOBHMBIE,
HeucuepraeMble pecypcbl. MarepuanabHble, 3IHEpreTudeckue U WHGPOPMAIMOHHBIE PECYPCHI.
I'enernueckue pecypesl 6uocepsl. CocTossHUE U MUPOBBIE 3allachl OCHOBHBIX BUIOB MPHUPOJIHBIX
pecypcos. ['eorpaduueckoe pacnpeaeneHue 3anacoB NPUPOAHBIX PECYPCOB.

Pa3BuTHe 1uBMWIM3ALKMK M PacxXoJl0OBaHHE MPUPOJHBIX pecypcoB. IIpHHIUIBI YCTOMYUBOTO
pa3BUTHUS B OTHOIICHUHU MIPUPOJIHBIX pecypcoB. Posib BO30OHOBUMBIX M HEMCUEPIIAEMBIX PECYPCOB B
YCTOMYHBOM OOIIIECTBE.
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Pazoen 5. Aumponozennoe 6o3zoeiicmeue na ouocgepy

AHTpPOTIOTEHHBIE BO3MYIIEHUS OHOTCOXMMHYECKUX IMKJIOB W JIETPAJalus CUCTEM
noJiiepKaHus KU3HU. [ 100ambHbIE, pErHOHAIBHBIC U JIOKATBHBIE TPOOIEMBI OKPYKAIOIICH CPE/IbL.

3arpsisHeHne aTMocepbl (KUCIOTHBIC AOXKAU, (OTOXUMUYECKUNA CMOT U T.I.). 3arps3HEHUE
BHYTPEHHHX BOJA W MupoBoro oxeaHa. 3arpsi3HeHHe JUTOC(hEpBl; Jerpajgaius 3eMelb,
OITyCTHIHUBAHHE.

Pazoen 6. Knumamuueckue nocieocmeuss UsmeHeHus COCmasa ammocgepul

['moGanbHBIN SHEpreTHUecKuil OanaHc; MapHUKOBBIA YPQPEKT Kak NPUPOAHBIN (PakTop
NOJAEp>KaHus YCIOBUH CylllecTBOBaHMS KUBOM Marepuu. IlapHukoBbie ra3bl. ICTOUYHUKU U CTOKH
JMOKCHJIA YITIEpoa U IPYTUX NapHUKOBBIX Ta30B. M3MeHeHre KOHIIeHTpaluy JUOKCH A yriiepoaa u
JPYTUX MAapHUKOBBIX ra30B B aTMoc(pepe; MeXaHU3M I7100albHOTO MOTEIICHUS.

[TocneactBus ri106aabHOrO NOTEIUIEHNUS: TOBBIIIEHUE YPOBHS MUPOBOT'O OK€aHa, 3aTOIICHUE
npUOPEXHBIX 30H; TasHUE JIEHUKOB M BEYHOM Mep3noThl; Aedopmanus KIMMATUYECKUX U
CEJIbCKOXO3AUCTBEHBIX 30H M Treorpapuueckoil CTPYKTyphl MPOU3BOJACTBA IPOJIOBOJILCTBUS;
M3MEHEHUS paCTUTEILHOIO MTOKPOBA, ONyCTHIHUBAHUE.

Pa3zoen 7. 3enenasn pesonroyusn

3eneHas XuMUs. 3eJIeHasl DHEpreThka. 3ejieHas SKoHOMHUKa. [loHsATHE HM3KOYTIepOaHOU
(umkmaeckoil) skoHOMUKH. ClieHapuM HU3KOYIJIEpOJHOTO paszBuTHs it Poccun. Hawmmydmme
JOCTYTHbIE TEeXHOJOruH. OCHOBHBIE MPHUHLUIIBI 3€JIEHOTO IMPOU3BOJCTBA. [ OCyAapCTBEHHOE
perynupoBaHue Tpupojaomnosib3oBanus Ha ocHoBe HJIT. Dxonormueckwii ciem dYeoBedecTBa.
3enenbiit oduc. KapOoHOBBIE TOJUTOHBI.

Pazoen 8. Mupoeo33penue, ymuka u ycmoituueoe pazeumue.

ITepexon oT obmiecTBa MOTpeOeHUs K YCTOWYMBOMY 0OOIIecTBY. M3MeHEeHHEe CTPYKTYpPHI
noTpeOHOCTEN 00IIeCTBa M KPUTEPHEB KAaueCTBA JKU3HU U YPOBHS Pa3BUTHs. POJib KyIbTypHBIX U
PEIIMTHO3HBIX TPATUIHA B TPOOJIEMEe YCTOWYMBOTO Pa3BUTHSL.

WNudopmarnus, 3HaHue, HAyKa, TEXHOJOTHH. Y BEJIMYCHUE POJIM MH()OPMALIMOHHBIX PECypCOB
B 0011eM OanaHce pecypconoTpebienus. MapopmalmonHoe (MocTUHAyCTpUaabHoe) o0mecTBo. Poib
00pa30BaHuUs B yCTOMYMBOM OOIIECTBE.

4 O0beM y4eOHOH TMCHUTIJIHHBI

O0beM AU CHUITHHBI
Buj yueOHoii padoThbl Axan. | Actp.
3E
4. 4.
O0mas Tpy10eMKOCTb M CHUILIHHBI 2 72 54
KontakTHas padoTa — ayAuTOpPHbIE 3aHATHSL: 0,9 32 24
Jlekuuu 0,45 16 12
[TpakTrueckue 3ausatus (113) 0,45 16 12
CamocrosTenbHas padora 1,1 40 30
KonTakTHast camocrosiTenpHas pabora 11 0,2 0,15
CaMOCTOSITEIbHOE U3YUYEHHE Pa3/I€JI0B IUCHUIIIIMHBI ’ 398 | 29,85
Bujx koHTpOJIA: 3a4yer
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AHHOTanus padoyeil NpPorpaMMbl JUCHUTILTAHBI
«AHAJIU3 TEXHOTEHHOI0 PUCKA»
(b1.B.J1B.03.02)
1 Heap AuCUMIMHBI — ((OPMUPOBAHNE KOMILIEKCA 3HAHWUMN, ITO3BOJISIONINX OIICHUTHh PHCKU
OT XO3SHUCTBEHHOW JESTEIBHOCTH YEJIOBEKAa W COMYTCTBYIOIIUX €H (DaKTOPOB XMMHUYECKOTO M
(M3UYECKOTO BO3JICHCTBHSA, a TaKKE MPEUIOKUTh HOBBIC IPOIECCHI, IMO3BOJISIONIUX CHU3HUTH
TEXHOTCHHBIN PHUCK U yIIepO OT HEro.

2 B pe3yabTaTe M3y4eHHs AUCHMILIMHBI 00YYAaI0OIMIiCS JOJIKEeH:

Obaadams cnenyromUMUA KOMIETEHIUSIMU U HHIUKATOPaAMU UX JOCTUIKECHHUS:

VK-8.1; VK-8.2; VK-8.10; 1IK-3.4

3namp:

— BHU/IbI (DAKTOPOB BPEHOTO BO3AECHUCTBUS;

— KIaccuUKAINIO, ICTOYHUKU U 00BEKTHI PUCKOB;

— OCOOCHHOCTH PHCKOB XHMMHUYECKOTO0 M (DU3UYECKOro (B TOM 4YHCJE pPaJMallMOHHOTO)
BO3/ICICTBUS Ha YEJIOBEKA U OKPYKAIOLIYIO CPeNy;

— OCHOBHbIE KOHLEIIUH YIPABJICHHUS PUCKaMH;

— KOJIMYECTBEHHbIE METO/Ibl aHAJIN3A PHUCKA.

Ymems:

— onpenesats BJIK) ;. XUMU4eCKuX COeqMHEHMI;

— onpenesATbh XI1Kieop. XHMHUUECKHX COEIMHEHNN;

— pacCUUTHIBATh AKTUBHOCTbH PAIMOAKTHUBHOIO Mperapara;

— pacCUMTHIBATh MHAMBUIYAIBHBIA PUCK HA OCHOBE CTATUCTHUECKUX JTAaHHBIX.

Braoems:

— METOJIMKON YKPYIMHEHHOW OIIEHKH HKOJIOTO-3KOHOMHUYECKOro yimiepOa OT 3arps3HeHUs
OKPY’KaIOIIEH CpeIbl MPEATPHUSITHEM.

3 Kpartkoe coaep:kaHue TUCUMTIIAHBI

Pazoen 1. Toxkcukonozusn u xumuueckuil puck

Hcrounuku cymiecTBOBaHMS JKU3HM Ha 3emie. KpyroBopoTel BEHIECTB B HPHUPOAC
(OMOreoXUMHYECKHE IIUKIIBI).

®dakTopsl BpeAHOro Bo3aekcTBUs. Oco00e MECTO XMMHUYECKHX HAyK B ONMUCAHUM BPEIHOTO
BO3JCHCTBHs. YUEHHE O BPEIHOM JEHCTBUU BEILECTB.

Tokcukonorus. Hanpasnenuss Tokcukosorun. Bpennoe BemiectBo. D GeKTsl BO3ACHCTBUS
BEIIECTB: KCEHOOMOTHKH, 3aMEHSEMBbIC BelIeCTBA. TOKCHYHOCTh M OMacHOCTh. Kiaccudukarms
Bpenubix BemiectB. LDso, LCso. KpuBas «mo3a-addexr». Mexanusm JeiicTBHS BPEIHBIX BEIIECTB.
®da3bl BO3ACHCTBUS BPEAHBIX BEIIECTB.

Tokcukomerpus. [Toporoass u OecroporoBast xonuemniuu. ['omeocta3. OOparHasi CBs3b.
TonepaHTHOCTb.

ITAK. IAKc ., ITIKwp., IIIKp 5., BAKps ILIKs, ITIK, x., BIIK, XIIK, BII.

DOMNUpUYEcKue TpaBWiIa OIEHKU TOKCHYHOCTH coenuHeHud. OCcOoOEHHOCTH TMOBTOPHOTO
BO3/ICMCTBUS BpEAHBIX BellecTB: ajgantauus, Kymymsinus. Cencubunuzanusi. KomOuHMpoBaHHOE
JENCTBUE BPEAHBIX BEIECTB: CYMMALUsl, CHHEPTHU3M, AaHTarOHU3M.

XUMUYECKHE ONacHOCTH. XHMHUYECKHE ONAacCHOCTH HOBBIX TeXHosoruid. OnacHOCTH
HaHOTEXHOJIOTUM. JIeHCTBUS TI0 CHUKEHUIO XUMUYECKOTO PUCKA.

Pazoen 2. Honuszupyrwuiee uziyuyenue u paouayuoHHwlil pucK

Knaccudukanus wsnmydennit. Kriaccudukanus wWOHM3UpYOMUX uW3dydeHud. Hyxmma.
W3oronsl, m300apbl, M30TOHBI. PamnoaktuBHOCTh. CTaOWUIbHBIE U PAAUMOHYKIUABL. VICTOUYHMKH
paanoHyKIuA0B. PanroakTuBHbIN pacnaa. TUnbl paAMoakTUBHOTO pacnaia. 3aKOH paJioaKTUBHBIX
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cMmemneHnii (mpaBuiao paauoakTuBHBIX cMeniennid Coxmu u DasHca). PannoakTHUBHBIC PSIbL.
[Tponukatomiast criocoOHOCTh HOHU3ZUPYIOIIUX U3ITydEHUH.

3akoH paauoakTUBHOro pacnana. Ilocrosinnas pacmaga. Ilepumon momypacnana. Cpeanee
BpeMsl KU3HU. AKTUBHOCTb.

Henenue sdanep. SnaepHble uenHble peakuuu. Snepueiii B3pbeiB. Kpurhueckas wacca.
[Mopaxaromue ¢akTopsl AEpHOTO B3pbIBA. SnepHbiii peaktop. [IpuponaHslii saepHbIA peakTop B
Oxno. AtomHas snektpoctannus. I dexr Bapumosa — Uepenkonsa.

DddexTpr AeiicTBUS MOHM3UPYIOMUX H3TydeHud. [lormomeénnas mo3a. DKCIO3UIIMOHHAS
no3a. DKBHBaJEHTHas 1o03a. DddexTuBHas HSKBUBaJeHTHas no03a. KosmexktuBHas sddQexTuBHAsS
SKBHMBaJIEHTHas 103a. [IpenensHo nonycrumMas 1o3a.

Pa3zoen 3. Ananusz puckoe

VYcroitunBoe pa3Butue U Oe3omacHOCTh. OmacHOCTh. TakKCOHOMHSI  OMACHOCTEM.
Knaccuduxamuss puckoB. Ilpuponnbrit puck. TexHOreHHbI puck. PaauanMoHHBIM pHUCK.
Xumuueckuid puck. OCHOBHBIE TPUHIIUTIBI OIIEHKHA PUCKA BO3JAEHCTBUS XUMHUYECKUX COCAMHECHHI.
XUMHUYECKHUM KaHIIEPOT€HHBIN pUCK. XUMUYECKUM HEKAHIIEPOTE€HHBIN PUCK.

Knaccuduxanus ypoHe#t pucka. LleneBoii puck. KonnduecTBeHHbIE METO/IBI aHAIM3a PUCKA.
JlepeBo coObITHil. [lepeBo 0TKa30B.

NuauBuayansueiil puck. KomnektuBubld puck. CouuanbHbii puck. lloTeHimanbHbII
TeppuTOpHaNbHBIN pucK. PoHOBBIN puck. Kounemnmus abcomoTHON Oe3omacHocTH. Konmenmus
npuemiemMoro pucka. Kpyrnnele TexHorennsle karactpodsl. O1ieHKa, aHalIu3 U YIpaBiIeHUE PUCKOM.

4 O0beM y4eOHO# TMCHUNIJIHHBI

O0bemM AU CHUITHHBI
Buja yueOHoil padoThl Axan. | Acip.
3E
4. 4.
O01asi TPy10eMKOCTh JUCIMIIAHbBI 2 72 54
KonTakTHasi paboTa — ayIMTOPHbIE 3aHITHSA: 0,9 32 24
Jlexnnu 0,45 16 12
[TpakTrueckue 3austus (I113) 0,45 16 12
CamocrosiTesqibHas paboTa 1,1 40 30
KoHrakTHast camocrosiTenbHas pabora 11 0,2 0,15
CamocTosaTeNnbHOE U3YUeHUE Pa3/Ie0B JUCIUTLIINHBI ’ 39,8 | 29,85
Buj koHTpOJIA: 3auer
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5.4. IlpakTuku
AHHOTaUMs NPOrPaMMBbI NPAKTHKH «Y4eOHas npakTuka: O3HAKOMUTE/IbHAS! MPAKTHKA»
B2.0.01(Y)

1. Heuanb yuyeOHo# npakTHKn: O3HAKOMHUTEJIbHAS IPAKTUKA — O3HAKOMJICHHE CTYIE€HTOB C
METOJI0JIOTUIECKHUMH OCHOBAMH OPTaHU3allMU 00pa30BaTeNIbHOTO MpoIiecca Mo MPOQIITIO H3ydyaeMon
nporpammbl  cienmasmtera Ha kKadeape XTOCA PXTY um. .M. MenaeneeBa, OCHOBHBIMH
HaANpPaBICHUSIMA HAYYHO-HCCIIEIOBATENIbCKOM paboThl Kadeapbl B 00JACTH DHEPTOHACHIIIEHHBIX
MaTepualioB U M3JCNIHUMA; C JEATENbHOCTHIO MPOU3BOACTBEHHBIX, HAYYHO-HUCCIEIOBATEIbCKUX M
MIPOEKTHBIX OPraHU3alMN 10 MPOQUIIO N3Y4aeMOi MporpaMMbl CIIEIUAIUTETA, a TAKXKE MOJIydeHUe
NEPBUYHBIX MPO(PECCHOHATIBHBIX YMEHMH M HABBIKOB IYTEM CAaMOCTOSTEIBHOIO TBOPUYECKOTO
BBINOJIHEHHUS 33/]1a4, IOCTABJICHHBIX IPOrpaMMOi IPAKTHUKH.

OcHOBHOW 3ajaueld ydeOHOW TMpPaKTUKU SIBISETCS (POpMUpPOBaHUE Yy OOyJArOIIMXCS
MEPBUYHOTO TIPEJCTaBICHUS 00 OCHOBHBIX O00JIACTAX, OOBEKTaxX U BHJAAX MPO(ecCHOHATHLHOM
NeSITEIbHOCTH, K KOTOPBIM TOTOBATCS BBIMTYCKHHKH, OCBOUBIIME INPOTPAMMY CHEIHATUTETa I10
BbIOpaHHOH ClienaTU3alNH.

YyeOHble MPaKTUKK IPOBOIUTCS BO 2-0M U 6-OM CeMeCTpax B popMe TEOPETUUECKUX 3aHITHI
1 3KCKYPCUH.

2. B pe3yabTaTe NpoxokaeHus: y4e0HON NPAKTUKH 00y4AIOIINIiCS 10JI7KEH

Obnadams cnenyonMMyA KOMIIETEHIUSMH U MHUKATOPaMH UX JOCTHKESHUS:

YK-6 (YK-6.3, YK-6.4, YK-6.6); IIK-1 (IIK-1.1); IIK-2 (IIK-2.1, [IK-2.6, I1K-2.7); IIK-3
(TIK-3.4).

3namo:

— HOPSIOK  OpraHM3aluM, IUIAHUPOBAaHMA, MPOBEJCHUS M obecreueHus oOpa3oBaTeNbHON
JEATEIbHOCTH 110 MPOGIIII0 U3y4aeMOi IPOrpaMMBbl CIIELUAINTETA;

— MOpSAZIOK ~ OpraHu3alluy, IUIAHUPOBAHMs, TIPOBEAEHUS M  oOecrneyeHuss Hay4yHO-
HCCIIEZIOBATENBCKUX PAOOT C MCIIOIb30BAHUEM COBPEMEHHBIX TEXHOJIOTHH.

Ymemns:

— OCYLIECTBIIAITh IOUCK, OOpabOTKYy W aHaliM3 HAayYyHO-TEXHMYECKOH HH(popManuu Io
npoUITIO IPOUICHHON MPAKTUKY.

Braoems:

— CIIOCOOHOCTBIO M TOTOBHOCTBIO K IPO(GECCHOHATIBHOM MAEATENBbHOCTH IO HPOQUIII0
M3y4aeMOM NPOrpamMMsl CIIELIUAIINTETA;

— METOJOJIOTUYECKMMH  MOJAXOJaMU K OpraHM3alMM  HAy4YHO-HUCCIIENOBATEIbCKOM U
00pa3zoBaTeIbHON AEATEIBHOCTH.

3. Kpatkoe conep:kanue y4eOHOil NPaKTHKH

Paznen 1. O3HakomiieHHME C HCTOpPUEH MPOM3BOJCTBA YHEPrOHACHIIMICHHBIX MaTEpPHAIOB
(OHM) u u3genuii Ha ©X OCHOBE, OCHOBHBIMH O0JIACTSMH UX TIPUMEHEHHUS.

[Tocemenne TeMaTHYECKUX IKCIO3ULIUNA MY3€€B U BBICTABOK.

Pa3nen 2. O3HakoMIICHHE C TIEPCIIEKTUBHBIMUA HAyYHBIMH pa3padO0TKaMu B 00JIaCTH CO3/TaHuUs
U NIPUMEHEHHUs] HEPrOHACHIIIEHHBIX MaTepuaaoB U u3nenui. Ilocemenue HayuHbIX JabopaTtopuit
Kadeapbl ¥ 3HAKOMCTBO C OpraHU3alKeld padoThl B HCCIIEIOBATEIBCKOM TabopaTopuu.

Paznen 3. [locenienue neiCTBYOMMX MPENPUATAN IO pa3padoTke U mpou3BoAcTBY DHM u
U3 Ha UX OCHOBE.

O3HaKOMJICHHE C OCHOBHBIMH TEXHOJOTHYECKUMHU CTAIUSMU U CHOCOOaMHU IMPOU3BOJICTBA
OHM, cBolicTBamMu U3/1eNHA U 00JIACTIMU X TPUMEHEHHS.

Pa3nen 4. [TonroroBka oT4eTa O MPOXOKACHUU YICOHOM MPAKTHKH.

TpeboBanusi, npeabsaBIsieMble K HATUCAHUIO U TIPECTABIICHUIO OTYETA.
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KonkpetHoe conepkanue yueOHOM MPAKTUKU OINPEACNSIEeTCS C y4€TOM BO3MOXKHOCTEH H
WHTEpECcOB Kadeapsl, OpraHu3yromield NPakKTUKY, H IPUHAMAIOIIEH OpraHu3aIim.

4. O6beM yueOHOM MPAKTUKHU

Bcero 2 cemecTtp 6 cemecTp
Bun yueOGHOM pabOThI

YHEDHORP 3E |Axanw. | 3E |Awaxw. | 3E | AN
OO0m1ast TPyI0EMKOCTh AUCIUTUIMHBI 6 216 3 108 3 108
KonTakTHas padoTa — ayAuTOpHbIE ) ) ) ) ) )
3aHITHA:
CamocTosiTeibHasi padoTa 6,0 216 3,0 108 3,0 108
6 mom uucie 8 popme NPpaKmuyeckou 598 | 2156 | 299 1078 | 200 | 1078
n0020MOBKU ’ ’ ’ ’ ’ ’
KoHTakTHasi caMmocTosITelIbHas padoTa 0,4 0,2 0,2
NunuBuyanbHoe 3a1aHue 36 18 18
CaMocCTOSATEIIPHOE OCBOCHHE 3HAHHM, 6 3 3
YMEHHI 1 HABBIKOB 10 MPOrpaMme 179,6 89,8 89,8
y4eOHOM MPAaKTUKU
Bujx KoHTpOJIA: 3ager 3ager

Bcero 2 cemecTp 6 cemecTp
Bun yue6HOI pabOThI

YHEOHORP 3E |Actp.u. | 3E |Acrp.u. | 3E | AP
OO0m1ast TPyI0EMKOCTh AUCHUILIMHBI 6 162 3 81 3 81
KonrakTHas padoTta — ayAuTOpHbIE ) ) ) ) ) )
3aHITHA:
CamocrosiTeibHas padoTa 6,0 162 3,0 81 3,0 81
6 mom uucie 8 popme NpaKmuyeckou
nOOCOMOaKIL 598 | 161,7 | 2,99 80,85 | 2,99 | 80,85
KonrakTHast camocTosiTenibHas pabora 0,3 0,15 0,15
NunuBuyanbHoe 3a1aHue 27 13,5 13,5
CaMoCTOATENIBbHOE OCBOCHHE 3HAHMM, 6 3 3
YMEHHI 1 HABBIKOB 110 MPOrpaMMe 134,7 67,35 67,35
y4eOHOM MPAaKTUKU
Bujx KOHTpOJIA: 3ager 3ager
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AHHOTaNUs NPOrPaMMBbI PAKTUKH
«IIpon3BoacTBeHHas NpaKkTHKA: TexHoI0rMYecKasi MPAKTHKA»
b2.B.01(IT)

1. Ileab NMpPoOM3BOACTBEHHON NPAKTHKHM: TEXHOJOTMYecKas NPAKTHKA — I0JIyYeHUE
po(heCCUOHANBHBIX YMEHHIA U ONbITa POPECCHOHATBHOMN AEATEIBHOCTH ITyTEM CAMOCTOATEIHHOTO
TBOPYECKOT'O BBIMIOJHEHMs 3a/1a4, IIOCTABJICHHBIX IPOTPaMMOIl TPAKTUKH, O3HAKOMJIEHHUS C
COBPEMEHHBIMU TEXHOJIOTHSIMU TIOJNYYEHHS OCHOBHBIX SHeproHachimeHHbIXx coenuuenuin (QHC),
OTIBITHBIMM IIPOU3BOIcTBaMU nepcrekTUBHBIX DHC B ycioBUsAX NeiCTBYIONIET0 MPOU3BOACTBEHHOTO
MPEINPUATHS U OTPACICBOrO HAYYHO UCCIIE0BATEIHCKOTO HHCTHTYTA.

OcCHOBHOI 3a71a4€ii MPON3BOJICTBEHHOW MPAKTUKH SIBJISIETCS TPUOOPETEHHE OIBITa Y4aCTHS B
pealbHBIX IPOM3BOJICTBEHHBIX Mpolleccax, MPUOOpeTeHne HeoOX0AMMOro KOMILIEKCa HAaBBIKOB U
3HaHUM, HEOOXOIMUMBIX Il PElIeHUs] KOHKPETHBIX TEXHOJIOTMYECKHX 3ajad, cOop HHpopmanuy,
HEOOXOMMOM I BBIIOJIHEHUSI KYPCOBOT'O MIPOEKTa 10 pa3paboTke KOHKPETHOM TEXHOIOTHYECKON
ctaauu npousBojacTea JHC.

KonkpeTHoe copep:kaHue MPOU3BOJCTBEHHON IMPAKTHKU OMNPEIENIeTCs WHIMBUAYyaIbHBIM
3aJ]JaHeM CTYJEeHTa C y4€TOM MHTEPECOB M BO3MOXHOCTEH OpraHM3alMii, rJje OHa BBIMOIHIETCS.
WnauBunyansHOe 3aaHue pazpadaTbiBaeTCs 0 NPOPIIIIO CHEIHATUTETA.

[TpousBoacTBenHas mpaktuka npoBoautcs Ha DKII «3aBox mmenu .M. CeepmiioBa» u
OI'VIT «I'ocHUU «Kpuctamn» (r. [Azepxxunck, Huwkeropoackoit o6r.).

VYyebnast pabota Ha MPOM3BOIACTBEHHOW MpPaKTHKE Oa3MpyeTcss Ha 3HAHUAX, MOJYUYECHHBIX
cryaieHtaMmu B Kypcax «lIpoekrtupoBanue u  000pyAOBaHHE 3aBOJOB  IPOU3BOJICTBA
HHEPrOHACHIIICHHBIX MAaTEepPHaioB M u3JAenuit» M «OCHOBBI TEXHOJOTHUYECKOW O0€30MacHOCTH
MIPOM3BOJICTBA YHEPTOHACHIIIEHHBIX MaTEPUAIIOB.

2. B pe3ysabTaTe NpOXo:KIeHUS TEXHOJIOTHYECKOI MPAKTUKH 00y4aKONIHIiCA TOJIKeH::

Obaadame cnenyromUMUA KOMIETEHIUSIMU U HHIUKATOPAMU UX JOCTUIKECHHUS:

MK-4 (ITK-4.1, [1K-4.2, T1K-4.3, [1K-4.4, T1K-4.8, T[1K-4.12); IIK-5 (I1K-5.1, T1IK-5.3); ITK-6
(ITK-6.2); IICK-1.3 (IICK-1.3.1, [ICK-1.3.4, T[ICK-1.3.12, [ICK-1.3.13).

3namy:

— YCTPOWCTBO ~ NPOM3BOJACTBEHHBIX JIMHUM, CTPYKTYpbl U  OOOpYyIOBaHHsS  IEXOB,
TEXHOJIOIMYECKUE 0COOEHHOCTH KOHKpeTHOro npoussojcTea DHC;

— [OPSAZIOK OpraHM3allvM, IUIAHUPOBAHMs, IPOBEIACHUS U OOecleyeHHusl IMPOU3BOJICTBA
ocHoBHBIX DHC ¢ ucnoyib30BaHUEM COBPEMEHHBIX TEXHOJIOTHIA;

— MOpSAZIOK ~ OpraHW3aliy, I[UIAHUPOBAaHUS, TPOBEJCHUS  OMBITHBIX  MPOU3BOCTB
nepcnektuBHbIX DHC;

Ymems:

— OpPUEHTHPOBATHCS B COBPEMEHHBIX TEXHOJOTHSAX IPOU3BOJCTBA HWHAMBUIYAJIbHBIX U
cmeceBbiXx DHC u o0nacTsax ux mpuMEHEHHUS,

— OpPUEHTHPOBATHCS B COBPEMEHHBIX TEXHOJOTHSIX CHAPSDKEHUS W3JCNUN, COJepIKAIIUX
MHIUBUYyalbHbIe 1 cMeceBbie DHC.

Braoems:

— HaBBIKAMH aHAJIM3a TEXHOJOTHYECKHX CXEM M TEXHHUYECKUX PETIaMEHTOB IMPOU3BOJICTBA
ocHOBHBIX DHC;

— CIIOCOOHOCTBIO W TOTOBHOCTBIO K TPOQPECCHOHAIBHOW AEATEIBHOCTH MO MTPOQUITIO
M3y4aeMO# MPOrpaMMBbl CIIEIHATUTETA.
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3. Kpatkoe coaep:kaHue NpoU3BOJACTBEHHON NPAKTUKM: TEXHOJIOTHYECKasl MPAKTUKA

Pasnea 1.

Opeanusayuonnoe coopanue (PXTY um. /[.U. Menoeneesa):

* 3HAKOMCTBO C POTPaMMOM, LIEJISIMU U 33/1a4aMU IIPOU3BOJICTBEHHON NPAKTUKU;

* pa3zbsiCHEHHE OCOOCHHOCTEN MPOXOXKIEHUS MPAKTUKU Ha MPEATIPUATHIX

* MHCTPYKTaX IO OOIIUM TOJO0KESHHUIM TEXHUKH O€30MMacCHOCTH;

* onpe/iesieHue MPUMEPHOTro KaJleHAApHOro rpaduka IpOoX0xkKICHUs PAKTUKH.

Pa3nean 2.

Opeanusayuonnvie meponpuamus (PKII «3a600 umenu A.M. Ceeponosayn, @I'VII «'ocHUH
«Kpucmanny):

[TpoxoxkneHne pexxuMHBIX MEPOPUATHI /Tt foctyna Ha Tepputoputo OKII «3aBon nmenn
AM. CsepanoBay. I[lpoxokneHue HWHCTpyKTaka IO TexHHKe Oe3omacHocTd. I[IpoxokneHue
CHEUATBHOIO0 MHCTPYKTa)Xa MO PEXUMY NPAKTUKHU. [IpOXoKaeHne peKMMHBIX MEPONPUATHI Ha
teppuropun OKII «3aBog umenn .M. CepasioBa» U CIEIUHCTPYKTaXKa MO COOPY MaTepuaioB st
KypcoBoro mpoekra. [IpoxoxaeHne pexxuMHBIX MEPONIPUATHN ISl focTyna Ha Tepputopuro OI'VII
«T"ocHNUN «Kpucramm.

Pa3nean 3.

O3HakomumenbHble MEPONPUAMUSL:

O3znaxomiienue ¢ ucropueil pazsutus npousBoactB OKII «3aBog umenn .M. CsepiioBa»
(my3eit). [Tocemenne HayqHO-pOU3BOICTBEHHOTO LIEHTPA: J1a00pATOPHUIl M OMBITHBIX MPOU3BOJICTB,
Oecena ¢ BeaymmMH crienuanuctamMy. O3HaKOMJICHHE ¢ COBPEMEHHOM TEXHOJIOTHEH MPOU3BOJICTBA
HUTPOOEH30I1a, BKJIIOYAs BOMPOCHI KOJOTHH MpPH MPOM3BOACTBE HUTPOCOSJAMHEHUN — Y4acTKOB
KaTaJIUTUYECKOI0 COKUTaHHMs OTXOJSIIMX Ta30oB, pereHepalnuu cepHOd KUCIOThl. O3HaKOMIIEHHE C
COBPEMEHHOM TEXHOJIOTHMEH MpPOU3BOJACTBA TPUHHUTPOTOIyona. O3HAKOMIIEHHE C COBPEMEHHOMU
TEXHOJIOTHEH ITPOU3BOJACTBA NEKCOr€HAa M TETPAaHUTPATa MEHTAaPUTPUTA, YCTAHOBKOM pereHepanuu
a30THOM KUCIOTHL. O3HAKOMIIEHHE C COBPEMEHHOI TEXHOJIOTUEN MPOU3BOICTBA OKTOTE€HA, BKIIIOYAst
MeYM CXKUTaHUS CTOYHBIX BOJ M Y4YacTKa pEreHepaluu yKCycHOro anruapuaa. O3HakoMmiIeHHE ¢
COBPEMEHHOW TeXHoJorue cHapsiokeHuss BB. O3nakomiieHHe € COBpEMEHHON TEXHOJOTHEH
MOJTy4YeHHs cMeceBbIX BB n n3nennii u3 Hux.

Oznakomiienue ¢ uctopueit ®I'YIT «l'ocHUN «Kpucramn» u ero ctpykrypoii. [locemenue
nonpasieneHuii u naboparopuii MHctuTyTa, Oecena ¢ Bemymmmu cnenuamucramu. llocemienue
ucnblTaTeNIbHOr0 KomIuiekca. Ilocemienne wucneiTatenbHOro Komiuiekca (mosivron). Ilocemenue
OTBITHBIX TPOU3BOJICTB.

Pasznea 4.

Cbop mamepuana 015 8blNOIHENHUSA KYPCOBO2O NPOEKMA.:

W3ydenne cTpyKTypbl M OOOpYIOBaHHS IIEXOB MPOHM3BOJICTBA KOHKPETHOTO MPOAYKTa B
COOTBETCTBUM C MHAMBHYyalbHBIM 3anaHueM. [loapoOHoe M3ydeHHE ydacTKa MPOU3BOJCTBA JUIS
MOCJIEIYIOLIEr0 NPOeKTUpOBaHus. 3ydueHue annapaTypbl, KOHCYJIbTAllUH.

W3yueHne TEXHUUECKOIrO perjlaMeHTa 11€Xa B COOTBETCTBUU C MHAMBUAYAIbHBIM 3aJaHUEM.
N3yuyenue cxemsbl MPOU3BOACTBA B COOTBETCTBUM C MHAMBHIYaJIbHbIM 3ajaHueM. KoHcynbTamuu c
pabOTHUKAMHU 1IeXa.

O3HakoMJIEHHE C ammaparypoil IpPOU3BOJCTBA, pPa3padOTKa MPEANoIaraeMoi CXembl
MIPOM3BOJICTBA B COOTBETCTBUU C MHAWBUYaJIbHBIM 3aaHueM. KoHcynpTanuu ¢ paboTHUKaMH 1iexa
u pykoBoguteasimu npaktuku ot PXTY um. J[.1. Menneneesa.
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N3yueHune KalbKyJasiMU CTOMMOCTH BBIIYCKAEMOI'O MPOAYKTa B COOTBETCTBHHM C
WHJUBUYaJIbHBIM 33JJaHUEM.

Pazgea S.

3axnouumenvrvie MEPONPUAMUAL

PexxumHas nmpoBepka KOHCIIEKTOB U YEPTEXKEH.

[IpoxoxkaeHne 3aKIIFOYUTETFHOTO HHCTPYKTaXKa M KOHCYJIBTAIIMH B Y UE€OHO-METOAMYECKOM
Lentpe. Odopmienue otuéra o npakruke. [Ipyem 3adera Mo MpakTHKE C y4aCTHEM COTPYIHUKOB
MpeInpUATHs U penogaBaresnieii kageaps (1o nexam). OdopmieHrne oTuéTa 0 MpaKkTUKE.

4. O6beM NPOU3BOJCTBEHHOI MPAKTHKH

Bun yuebHoit paboThI O01em mpakTHKy
3E Akaja. 4. | Actp. 4.

OO0mas Tpy10eMKOCTh TUCIIUILITUHBI 6 216 162
KonTakTHas padoTa — ayAuTOPHbIE 3aHITHUSL: - - -
CamocTosiTesqibHas paGoTa 6,0 216 162
6 mom uucie 6 hopme NpaKmu4eckoll n0O20MoeKuU 5,99 215,8 161,85
KoHTakTHast caMocTosITeNIbHAs padoTa 0,2 0,15
NuauBunyansHOE 3a1aHUE 6 36 27
CamocTosTebHOE OCBOCHUE SIjaHHfI, YMEHHI U HABBIKOB 110 179.8 134.75
porpamMme MpPOU3BOJICTBEHHON MPAKTUKU ’ ’
Bujx koHTpOJIA: 3auer
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AHHOTAIUS NPOrPaMMBbl IPAKTUKH
«I[Tpon3Bo/iCTBEeHHAS MPAKTHKA: HAYYHO-HCCJIEI0BATEIbCKAsA padoTay
B2.B.02(H)

1. Hea» npou3BOACTBEHHOW MNPAKTUKH: HAYYHO-UCCJIEJ0BATEeIbCKOH padoThl —
MoJTydyeHue, 0000IIeHNEe U CUCTeMAaTH3alusl JaHHBIX, HEOOXOUMBIX /ISl BHITIOJTHEHUS BBIITYCKHOMN
KBaJIM(UKAMOHHON paOOTHI.

[Ipou3BoACTBEHHAs IPAKTHKA: HAYYHO-MCCIIEIOBATEIbCKAs padOTa HAallpaBJIeHa Ha:

- 3aKpeIlJICHuEe TEOPETUUECKUX 3HAHWN M MPAKTUYECKUX HABBIKOB, MOJIyYEHHBIX B IpOILEcce
00y4eHHsI TI0 IPOrpaMMe CHEIHATUTETA;

- mpuoOpeTeHNe HAaBBIKOB, HEOOXOIMMBIX B AajbHEUIIEH MPO(hecCHOHATLHON e TeTbHOCTH;

- MPHOOPETEHUE OMBITA MOCTAHOBKM M BBITIOJIHEHUS HAayYHO-MCCIIEIOBATENbCKUX (B Cllydae
BBINOJIHEHHUS HAyYHO-UCCIIEOBATENLCKONW PabOThl) M MPOEKTHBIX (B Cllyyae BBHIMOJIHEHHS pacueTHO-
MIPOEKTHOM paboThI) 3a1a4;

- OBJIQJICHUE METOJIOJIOTHEH U METO1aMu 00pabOTKH Pe3yJIbTATOB HCCIIEIOBAHUS,

- ydactue B paboTe Hay4yHO-HCCIIEOBATEIBCKOW TPYMIMBI, BPEMEHHOTO TPYIOBOTO
KOJIJIEKTUBA;

- cOop, mNOAroTOBKa M CHCTEMAaTH3alUsl MaTepuajoB [0 TEMaTHKE BBITYCKHOM
kBaymdukannonHoii padotsl (BKP).

OCHOBHBIMH 33/1a4aMH MTPEUILIOMHOMN MPAKTUKU SIBIISTFOTCS:

- ¢opmupoBaHuEe y OOYYaIOMIUXCSA [EJIOCTHOTO TMPEACTaBlIeHUs 00 OpraHu3anud u
YOpaBI€HUM OTAEJIbHBIMU 3TalaMd U IporpaMMaMH IPOBEJICHHUS HAy4YHBIX HCCIIEAOBAaHUN U
TEXHUYECKUX pa3pabOTOK; O CTPYKTYpE OpraHU3ali U OCHOBHBIX (DYHKIUSX UCCIIEOBATEIbCKUX U
YIpaBICHUYECKUX MOAPA3/ICIICHU,

- yyacTHMe B paboTe Hay4yHO-HCCIIEOBATEIbCKOW TPYIIIBI, MOApPA3JIEIECHUsI, BPEMEHHOIO
TPYAOBOT'O KOJIJIEKTHBA;

- pa3BuUTHE y 00YUaIOUIMXCS JTMYHOCTHO-PO(ECCHOHANBHBIX KaYeCTB UCCIIEI0BaTEIIs.

B cnyuae BoinonHeHus pacueTHo-nipoekTHOM BKP ocHOBHOM 3a1aueii siBisieTcst cOop, aHAIIN3,
cuctemaTu3anus HeoOxomumoi misi BbimosHeHus BKP wnbopmammu mno (yHKIMOHHpOBaHHUIO
TEXHOJOTMYECKUX JIMHUNA TPOU3BOCTBA YHEPrOHACKILICHHBIX MAaTEPUaJIOB.

2. B pe3yabrare NpOXO0XKAEeHMS TNPOM3BOJACTBEHHOH  NMPAaKTHKUH: HAY4YHO-
HCCJIeI0BaTeIbCKOI padoThl 00yUYalOIMiics J0JKeH:

Obaadams cnenyromUMUA KOMIETEHIUSIMU U HHIUKATOPAMU UX JOCTHUIKECHHUS:

MK-1.1; TIK-1.2; T1K-1.3; T1K-1.5; [1IK-1.6; TIK-1.8; T1K-1.9; I1K-1.10; TTK-1.11; TIK-2.1; TIK-
2.2; I1IK-2.3; T1K-2.4; T1K-2.5; T1K-2.6; T1K-2.7; TIK-3.1; TIK-3.2; T1K-3.3; TIK-3.4; [IK-7.1; [1K-7.2;
[1K-7.3; 1IK-7.4; 1IK-7.5; [IK-7.6; [1IK-7.7; [IK-7.8; [1K-7.9; I1K-7.10; TIK-7.11; IIK-7.12; I1CK-
1.1.1; IICK-1.1.2; TICK-1.1.3; TICK-1.1.4; I[ICK-1.1.5; TICK-1.1.6; TICK-1.1.7; IICK-1.1.8; TICK-
1.2.1; IICK-1.2.2; TICK-1.2.3; TICK-1.2.4; [ICK-1.2.5; TICK-1.2.6; TICK-1.2.7; IICK-1.2.8; TICK-
1.2.9; IICK-1.2.10; IICK-1.2.11; [ICK-1.3.1; TICK-1.3.2; TICK-1.3.3; [ICK-1.3.4; [ICK-1.3.5; TICK-
1.3.6; IICK-1.3.7; IICK-1.3.8; IICK-1.3.9; [ICK-1.3.10; I[ICK-1.3.11; IICK-1.3.12; TICK-1.3.13.

3uams:

— OCHOBBI OpraHu3ali U METOJO0JIOTHUI0 HAYYHbIX HUCCIICIOBaHUIA;

— COBPEMEHHBIC HAyYHbIC KOHIICTIIINU B O0JIACTH SHEPTOHACHIIIEHHBIX MAaTEPHAJIOB;

— CTPYKTYpY M METOJbl YNPABJICHUS COBPEMEHHBIM MPOU3BOJCTBOM 3HEPrOHACHIIICHHBIX
MaTepuaoB.
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Ymemn:

— paboTaTh ¢ HAYYHBIMHU TEKCTaMH, TIOJIb30BATHCS HAYYHO-CITPABOYHBIM arapaToMm;

— 00pabaTeIBaTh, aHAIM3UPOBATH TOJYUCHHBIE IKCIIEPUMEHTAIBHBIE TaHHBIC;

— 0OpMIIATH Pe3yabTaThl HAYYHBIX UCCIICIOBAHUN;

— HCITOJIB30BAaTh MOJIYYEHHbIE  TEOPETUYECKHME  3HAaHUA  JUIA MPOEKTUPOBAHMS
TEXHOJIOTUYECKUX JIMHUK MPOU3BOJICTB SHEPTOHACKIIICHHBIX MAaTEPUAJIOB.

Braoemw:

— HaBBIKAMH CAMOCTOSITEJIbHON Hay4HO-HCCIIEIOBATENbCKON JIEATETbHOCTH, pPabOTHl C
WMCTOYHUKAMU Hay4yHOU UH(OpMaIuu, pedheprupoBaHusi HAYYHBIX MTyOTUKAIINIA;

— METOJIaMU TPOCKTHPOBAHUS OCHOBHBIX U BCIOMOTATENBHBIX I[EXOB IPOU3BOICTBA
HHEPrOHACHIIICHHBIX MAaTEPHAJIOB, CIIOCOOAMU pacueTa TEXHOJIOTHIECKOTO 000pyI0BaHUSI.

3. Kparkoe cojiep:kanue NPOU3BOJACTBEHHOH MPAKTHKH: HAYYHO-HCCJEI0BATEIbCKOI
padoThI

TemaTtuka NPOU3BOJCTBEHHON NPAKTUKH: HAYYHO-HUCCIIECIOBATEIBCKOW pabOTHI CTYACHTOB
CHENHATIUTETa IO CHEIHATBFHOCTH «XUMHUYECKas TEXHOJOTHsSl IHEPrOHACHIIICHHBIX MAaTepHAaJoB
U3JICNIUNA» OINpEAesieTCsT TEeMAaTUKONM WX BBIMYCKHOW KBaTM(PUKAIMOHHOW pabOTBI M MOXKET
MIPOBOJIUTHCS B HAYYHO-UCCIIE0BATEILCKOM HIIM MPOEKTHOM (opMaTe (IIpH BHIIOJHEHUU HAy4HO-
HCCIIEJIOBATENBCKON MM PACYETHO-TIPOCKTHON pabOThI COOTBETCTBEHHO).

HayuyHo-uccrnenoBarenbckass ~ MpakTHKa  MPOXOJUT B HAYYHBIX  J1a0OpaTOpHsX,
TEXHOJIOTMYECKUX TMOJApA3JCIICHUsIX, WH(POPMAIMOHHBIX IIEHTPaX HAyYHO-UCCIIE0BATEIHCKON
opranu3anuu win B nabopatopusx kadenpst XTOCA PXTY uwm. /1. 1. Menneneena.

CryneHTbl 3HAKOMSTCS C TEKylleld paboToil J1abopaTopuH, OCBAaMBAIOT METOJABI CHUHTE3A,
WCCIICJIOBAHUSI CBOWCTB OSHEPrOHACHIIICHHBIX MAaTEpPUAJIOB, ONMHPAsICh HA ONBIT W HABBIKH,
NpUOOpPETEHHBIE TIPU  OCBOSHUM JUCUUIUIMHBI  «HaydHo-uCClie[oBaTeNbCKUl  MPAKTUKYM,
MPUOOPETAIOT HABBIKM MOUCKA HAYYHO-TEXHUYECKOW MHpopManmu U paboThl ¢ 0a3amu JaHHBIX,
MIPOBOJIAT SKCIIEPUMEHTAIbHbIE UCCIIEIOBAHNUS U UCIIBITAHUS B COOTBETCTBUU C YTBEPKACHHOM TEMOM
BKP, ygacTByrOT B 00pab0OTKe pe3yIbTaTOB UCCIEIOBAHUS U MOATOTOBKY UX K MyOIHKAIIHH.

[Ipon3BoACTBEHHAs! MPAKTUKA CTYACHTOB, BHITOJHSIONIMX PACYETHO-TIPOCKTHYIO BBITYCKHYIO
KBaJIM(UKALMOHHYIO paboTy, MPOXOIUT B MPOM3BOJCTBEHHBIX LE€XaX M TEXHUYECKHUX OTHEeNax
MIPOMBILIUIEHHOTO NpeaAnpusaThs. CTyIeHTbl 3HAKOMSITCS CO CTPYKTYPOIl MpEeANpHUsITHSI, HOpMaTHUBHO-
TEXHOJOTMYECKON IOKYMEHTAIMEH, perJIaMeHTaMu IPOU3BOJICTBA, U3yYalOT CUCTEMY MEHEKMEHTA
u kadectBa mpoaykuud. OCHOBHOE BHHMAaHUE YJENACTCS NPAKTUYECKUM  BOIPOCaM
(YHKIIMOHUPOBAHUS TEXHOJOTMUECKUX JIMHUM IMPOM3BOJACTBA IMPOIYKIIMH, BOIPOCAM BHEAPEHUS
HAy4YHO-UCCIIEJIOBATEIbCKUX Pa3pab0TOK /IJIsl COBEPIIEHCTBOBAHUS TEXHOJIOTUYECKOTO MIpOIEcca.

Bo Bpemst mpoxoskaeHusT TPOM3BOICTBEHHON MPAKTUKU: HAYYHO-HCCIIEIOBATEIHCKON pabOThI
CTYACHTBI COOMpPAIOT MaTepualibl 1O TEMaTUKE BBIMTYCKHONW KBaNIM(UKAIIMOHHONW paboTHI,
aHAMM3UPYIOT MX, HaMEYaloT OCHOBHBIE HANpaBiCHUs U 3a7aud  pabOThl, BbIPAOATHIBAIOT
METOJIOJIOTHIO PEUIeHUs 3THX 3ajau.

KonkpetHoe conep:kanue nMpou3BOACTBEHHOMN MPAKTUKU: HAyYHO-UCCIIE0BATEIbCKON paboThI
oTpesieNsieTCsT MHIWBUAYAIBHBIM 3aJaHHEeM CTYACHTAa C Y4ETOM HMHTEPECOB U BO3MOXKHOCTEH
OpraHu3alui, rJe OHa BBIIOJIHSIETCS.

WuauBunyanesHoe 3ajaHue pa3pabaTbIBaeTCsl MO MNPOQII0 CIEUUATBHOCTH B CTPOTOM
COOTBETCTBHUHU C TEMOU BBITYCKHOW KBAJTM(UKAIITMOHHON paOOTHI CIIeIIUAINCTA.
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4. O0beM NPOU3BOJACTBEHHOI MPAKTHKH: HAYYHO-UCC/IEJ0BATEJbCKOI padoThl

Bcero 10 cemecTp 11 cemectp
Bz yeGroit padorst 3E | Akan. 4 3E |Axkan.u. | 3E AKa.
.9 .9, a.
OO1u1as TPyI0EMKOCTh AUCHUILIMHBI 31 1116 12 432 19 684
KonrakTHas padora — ayAuTopHbIe 15.5 558 6 216 9.5 342
3aHATHA: ’ ’
6 mom uucie 8 popme NPaKmuyeckou
002OMOsKL 15,5 558 6 216 95 342
CamocTosiTeibHast padoTa 15,5 558 6,0 216 9,5 342
6 mom uucie 8 popme NpaKmuyeckou 155 558 6.0 216 95 342
n0020MOBKU ’ ’ ’
KoHTakTHasi caMocTosITeIbHAs paboTa 0,6 0,4 0,2
NuauBunyansHOE 3a1aHUE 279 108 171
CaMocCTOSATEIIPHOE OCBOCHHE 3HAHHM, 6 6 9,5
YMEHHI ¥ HABBIKOB 10 MPOrpaMme 2784 107,6 170,8
y4eOHOM MPAaKTUKU
Bux koHTpOJIA: Kgggg::ﬂ 3auer
Bcero 10 cemectp 11 cemectp
Bun yaeGHoit paGoThl Actp.
3E |Actp.u. | 3E |Akan.u. | 3E .
OO0m1ast TPyI0EMKOCTh AUCIUTUIIMHBI 31 837 12 324 19 513
KontakTHas padoTta — ayAuTOpHbIE 155 | 4185 6 162 95 | 2565
3aHATHS: ’ i ’ ’
8 mom uucie 8 popme NpaKmuyeckou
OOCOMOsKIL 15,5 | 4185 6 162 95 | 256,5
CamocrosiTeibHas paboTa 15,5 418.,5 6,0 162 9,5 256,5
6 mom uucie 8 popme NpaKmuyeckou 1551 4185 6.0 162 95 | 2565
n0020MoBKU ’ ’ ’ ’ ’
KoHnTakTHast caMmocTosiTesibHasg padoTa 0,45 0,3 0,15
NunuBuyansHoe 3a1aHue 209,25 81 128,25
CaMocCTOSATEIIbHOE OCBOCHUE 3HAHUM, 6 6 9,5
YMEHHI 1 HABBIKOB 110 MPOrpaMme 208.8 80,7 128,1
y4eOHOM MPaKTUKU
Bua konTposas: Kl})’ap ;g::ﬂ 3auer
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5.5. T'ocynapcTBeHHasi UTOTOBasi ATTECTALUSA
AHHOTauus nporpamMmsl «BbinoJiHeHHe, TOATOTOBKA K MPOLeAype 3alllUThl ¥ 3aIMTa
BBINIYCKHOM KBATH(UKANMOHHOH padoThD)
(b3.01)

1. Heap rocygapcTBeHHOW WMTOrOBOl aTTeCTALMH: BbINOJHEHUE, MNMOATOTOBKA K
npoueaype 3alMThI U 3a1HUTA BBIMYCKHONH KBAJM(PUKALMOHHOI padoThl — BHISBICHUE YPOBHS
TEOPETHUYECKOM M NPAKTUYECKOM MOATOTOBIEHHOCTH BBINYCKHUKAa BYy3a K BBIIOJHEHHUIO
npoecCHOHambHBIX 3a7a4 W COOTBETCTBUS €ro moAaroroBku TpeboBanusm DPIOC BO mo
cnenquanbHocTd 18.05.01 Xumuueckass TEXHOJIOTHMSI SHEPrOHACBHIILEHHBIX MAaTEpUANIOB H3IEIIHM,
crnennam3anus Nel « XuMudeckasi TEXHOJIOTUSI OPraHMYECKUX COSTMHEHUI a30Tay.

2. B pe3yJabTare rocy1apcTBeHHOM UTOrOBOM aTTeCTALMM: BbINOJHEHHE, ITOATOTOBKA K
npoueaype 3aliUMThl M 3alIMTa BbINYCKHON KBaJM(PUKALMOHHOW padoThl y CTyAEHTa
nposepsiercsi cGOPMUPOBAHHHOCTD CJICAYIOIIUX KOMIECTECHIUM, a TAK/Ke CJCAYIOIMX 3HAHU,
YMEHHII ¥ HABBIKOB, I03BOJSIIOIIMX OLEHUTHb CTeNeHb TOTOBHOCTH OOyYalIIMXCA K
JaJibHeH el MpPo(ecCHOHAIbHOU IeATEeIbHOCTH

VK-1; YK-2; VK-3; YK-4; VK-5; VK-6; YK-7; YK-8; VK-9; YK-10; YK-11; OIIK-1; OIIK-2;
OIIK-3; OIIK-4; I1K-1; ITK-2; T1K-3; T1K-4; TIK-5; TIK-6; ITK-7; [ICK-1.1; [ICK-1.2; T[ICK-1.3.
3Hamb.

— TOPSIIOK OpraHu3allky, IJIAHUPOBAHUS U TIPOBEICHUST HAYYHO-MCCIIE0BATEIbCKUX padboT
C HCIIOJIb30BAHUEM TIOCIIETHUX HAYYHO-TEXHUYECKHX JOCTIKEHUH B 00JIACTH SHEPTrOHACKHIIIEHHBIX
MaTepHaJioB;

— METO/Bbl CHHTE3a W HCCIENOBaHMUA (PUIUKO-XUMHUUECKHUX, B3PBIBUATHIX U (DU3HMKO-
MEXaHMYECKUX CBOMCTB MHIUBUIYAJIbHBIX U CMECEBBIX B3PbIBUATHIX MAaTEPHAIIOB;

— COBpPEMEHHbIE HAyYHbIE TEHJICHIIUN PA3BUTUS SHEPTOHACBIILIEHHBIX MAaTEPHAIIOB;

— OCHOBHBIE TEXHOJIOTMYECKHE TPOoIecchl A(HPEKTUBHOTO U OE30MACHOTO TMOIYYCHHS
SHEPrOHACHIIIEHHBIX MAaTEPUATIOB U U3/EIIN;

ymems:

— CaMOCTOSITEJIbHO BBIBJIATH IEPCHEKTUBHBIC HAIPABJICHHUS HAYYHBIX HCCIEIOBaHUM,
00OCHOBBIBATh aKTyaJIbHOCTh, TEOPETHUECKYIO M MPAKTHUECKYIO 3HAYUMOCTD IPOOJIEMBI, IIPOBOIUTH
HKCHEPUMEHTAJIbHBIE CCIIEI0BAaHMsI C UCTIOIb30BAHUEM COBPEMEHHBIX IPUOOPOB, AHATM3UPOBATH U
MHTEPIIPETUPOBATH [10JIyYEHHBIE PE3YJIbTAThl, TOAMOTABIMBATH OTYETHI M MyOIMKAIIUK O pe3yIbTaTax
HUCCIICIOBAHUI;

— OCYLIECTBJIATh IIOWCK U aHaJlM3 Hay4YHO-TEXHHYECKOW uHopMmanuu B o0dacTu
SHEPrOHACBHILIEHHBIX MATEPUAJIOB M U3JEAUI C ULEJIbI0 HAYYHO-NIPAKTUYECKONM W MaTEeHTHOM
MOJJIEP>KKU POBOAUMBIX UCCIIEIOBAaHUM;

— IPUMEHATH 3HAHUA 110 XMMHH U TEXHOJIOTMHM UHIMBHUIYAJIBHBIX U CMECEBBIX B3PbIBYATBIX
MaTepuaJioB U MX OTIEIbHBIX KOMIIOHEHTOB Ul YIIPABIEHUS TEXHOJOTMYECKUM IIPOLECCOM,
IIPOTHO3UPOBAHMS ¥ PETYJIMPOBAHUS OCHOBHBIX IKCIUTYyaTallHOHHBIX CBOMCTB, IOCTAHOBKH 3a/1a4 110
HCCIIEI0BAHUIO U IPOEKTUPOBAHUIO TEXHOJIOTMH HOBBIX B3PBIBUATBIX MAaTEPUAIIOB U U3/EIIHIA;

61a0emy:

— METOJOJIOTME M METOAMKOM TPOBEAEHUS HAY4YHBIX HCCJIEIO0BAHUI; HaBbIKAMH
CaMOCTOATEIHHON HAYYHOH M MCCIIEIOBATEILCKON paboTHhI;

— HaBbIKaMU pa0OTHl B KOJUIEKTUBE, IUIAHUPOBAHUS M OPraHM3allMU KOJJICKTUBHBIX
Hay4YHBIX UCCJIEIOBAaHUI; COBPEMEHHBIMM METOIAMH MCCIICJOBAHUS U aHAIIM3a YHEPIOHACHIIICHHBIX
MaTepHaJioB;

— HaBbIKAMU MPOBEJCHUS HCCIEIOBAHUN WHIMBUAYAJbHBIX M CMECEBBIX B3pPbIBUATHIX
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MAaTEpPHUAJIOB, UX UCIIBITAHUN U KOHTPOJIS apaMeTPOB TEXHOJIOTHYECKHUX MTPOLECCOB UX MOIYYEHNUS;

— HaBbIKAMU BBITIOJIHEHUS WHXEHEPHBIX pacyeToB, OOECIEeYMBAIOIINX TMPOBEICHUE
CYIIECTBYIOIIETO TEXHOJIOTUYECKOTO MPOIIECCa WM BHECEHUS B HErO HEOOXOIUMBIX JOMOTHEHHHA U
W3MCHCHUM.

3. Kparkoe coaep:kaHHe TrocyJapCTBEHHOH MTOIOBOIl aTTecTAllMU: BbINOJHEHMHE,
MOATr0TOBKA K Mpolueaype 3allliThl U 32a1UTA BLINYCKHON KBAJIN(PHKANMOHHOI padoThI

lNocynapcTBeHHas UTOroOBasi aTTECTALMA: BBINOJIHEHUE, [TOATOTOBKA K MPOLEIYPE 3aLUTHI U
3aIKTa BBIMTYCKHONM KBATHM(PUKAIMOHHOW paboThl mpoxoaut B 11 cemecTpe Ha 6a3e 3HaHMIA, yMEHHI
M HaBbIKOB, TMOJIYYEHHBIX CTyJA€HTAaMHU MPU HU3YYEHUH AUCHUILIMH crnenuaibHoctd 18.05.01
XuMuYecKasl TEXHOJIOTHsST OSHEPrOHACBHIIICHHBIX MaTepHalioB u3aenui, crneruanuzanus Nel
«XHMUYECKasI TEXHOJIOTHS OPTaHUUYECKUX COCAUHEHUH a30Ta» M MPOXOXKICHUS MPAKTHK.

lNocynapcTBeHHas UTOroBasi aTTECTALMA: BBINOJIHEHUE, [TOATOTOBKA K MPOLIEIYpE 3aIUTHI U
3aIMTa BHIMTYCKHON KBaTU(UKAIMOHHON pabOThl POBOJAUTCS TOCYAAPCTBEHHON SK3aMEHAIMOHHOM
KOMHCCHEN.

Kontpoinb ypoBHsI chOpMHUPOBAHHOCTH KOMIETEHITUN 00yYarommxcs, MPUOOPETEHHBIX MPH
ocsoennn OOII, ocymecTBisieTcss MyTeM IMPOBEACHUS 3alUThl BBITYCKHOW KBaJTU(UKAIMOHHON
pabotel (BKP) u npucBoeHns kBanupuKamu «aHKEHEP.

4. O0beM rocyaapCTBeHHOW MTOrOBOM AaTTeCTALMM: BBINOJHEHHE, IMOATOTOBKA K
npoueaype 3alUThHI M 3alIMTA BbINYCKHONH KBAJH(UKAIMOHHON padoThI

[Iporpamma otHOcuTcst Kk O1oky b3 «l'ocynmapctBennas urorosasi arrectarms» (b3. 01) u
paccuuTaHa Ha COCpeloTOYeHHOE MpoxoxkaeHue B 11 cemectpe (6 Kypc) oOyuenus B oobeme 324 4
(9 3ET). Ilporpamma mpearnoiaraer, 4To 00y4aroImuecss UMEIOT TEOPETHYECKYIO U MPAKTUYECKYIO
MOJIrOTOBKY B 00JIaCTH YHEPrOHACHIIIIEHHBIX MAaTEPUAIOB U U3/IEIIH.

. B 3auernnix | B akagem. B
Bunpr yue6HoOI paboThI aCTPOHOM.
€IMHUIAX yacax
yacax
OO0masi TPy10eMKOCTb M CUMILUINHBI M0 Y4eOHOMY 9 324 243
IJIAHY
KonrakrHas padora (KP): - - -
CamocrosteqnbHas padora (CP): 9 324 243
B TOM 4ucie B popMe MPaKTUIECKOM MOATOTOBKH 8 288 216
KonrakTHast pabota — UTOroBas arrectaius 9 0,67 0,5
Bremonnenue, Hancanue u opopmiienne BKP 323,33 242.5
Buja kourposas: 3amura BKP 3amura BKP
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5.6. ®aKyJIbTATHBBI
AHHOTanus padoyeil NporpaMMbl JUCHUTILTAHbBI
«I'pamIaHCcKas 3a1IUTA B YPe3BbIYAHMHBIX CHTYAIMAX»
(®TI.01)

1. Heqb AUCHUNIIMHBI — IOJTOTOBUTH CTYJEHTAa K OCMBICIICHHBIM MPAKTUYECKUM JIEUCTBHUSIM
no 00eCTeYeHHI0 CBOEH OE30MacCHOCTH M 3allUThl B YCIOBUSX BO3HHUKHOBEHHS YpPE3BBIYAIHOMN
CUTYallUH MIPUPOJHOTO, TEXHOTEHHOTO U BOEHHOT'O XapaKTepa.

OcHOBHOH 3ajmauell JUCHMUIUIMHBI SIBISIETCS (OPMUPOBAHUE YMEHHHW U HABBIKOB,
MO3BOJISIOLINX HA OCHOBE M3YYEHUS OMACHBIX M MOPAKAIOUIUX (aKTOPOB YPE3BBIYAWHBIX CUTYalUN
MPUPOIHOTO, TEXHOTE€HHOI'O M BOEHHOI'O XapaKTepa, IPYruX OMACHOCTEH yMENO pemarb BOIMPOCHI
CBOCH 0€30MMaCHOCTH C MCIOJIb30BAHUEM CPEJICTB CHCTEMBI TPaKTaHCKOM 3aIlIUTHI.

2. B pe3yabTaTe 0CBOEHUS JUCUMIJIMHBI CTY/AEHT H0JI2KEH:

Obaadamsb cnenyronMA KOMIETSHIUSIMU ¥ UHIUKATOPAMH UX JTOCTUIKCHHUS:
VK-8.2, VK-8.3, VK-8.5, VK-8.6, VK-8.8, IIK-6.1.

3uamo:

- XapaKTEepHCTUKUA TPUPOAHBIX OCICTBUH, TEXHOTEHHBIX aBaphii W  KaracTpod Ha
paZiMalluOHHO, XUMHUYECKA U OMOJIOTUYECKH OIMACHBIX O0BEKTax, mopaxaromue (HakTopbl IPYrux
OITACHOCTEM;

- OCHOBBI BO3JICHCTBHUSI OMAcCHBIX (PAKTOPOB YPE3BBIYAMHBIX CUTYaI[dii Ha 4YeIOBEKa W
MPUPOIHYIO CPELy, TOMYCTUMBIE MPeIeIbHbIE KPUTEPHH HETATUBHOTO BO3JICHCTBYS,

- Mepbl 0€30IMacHOrO TOBEJEHUS MpU TNpeObIBAaHUM B pailoHax (30Hax)  IOXKapoB,
PaZIMOaKTUBHOIO, XUMHUYECKOTIO U OMOJIOTHYECKOIO 3arps3HEHNUS;

- CrmocoObl M CpEeACTBa 3alllUThl 4YEJIOBEKa OT BO3JCHCTBHS MOpaxaromux (akTopoB
Ype3BbIYAMHBIX CUTYAIUI IPUPOJIHOTO, TEXHOTEHHOI'O U BOGHHOT'O XapakTepa.

Ymems:

- HCIIOJIb30BaTh  CPEJCTBA 3AIMTHI OPraHOB JbIXaHUS M KOXH, MEAULUHCKUE IS
CaMO3aLIUTHI U OKAa3aHUsl TOMOIIHU JAPYTUM JIFOJISIM;

- IPUMEHSTh IEPBUYHBIE CPEICTBA NOKAPOTYIICHUS IS JIOKATU3AUH U TYLIEHUS TI0XKapa,
BO3HHMKIIIETO B ayTUTOpUH (J1abopaTopun);

- OKa3bIBaTh cebe U JAPYruM MOCTPAAABIINM METUIIMHCKYIO MOMOIIb C HCIOJIb30BAHUEM
TaOENBHBIX U MOAPYYHBIX METUIIUHCKUX CPEJCTB.

Braoemu:

- IpuéMaMHu IPOBEJICHHUS YACTUYHOW CAaHUTAPHOI 00paOOTKH NPH BBIXOE U3 paiioHa (30HbBI)
PaIMOAKTUBHOTO, XUMUYECKOTO M OMOJIOTHYECKOTO 3arps3HeHUS (3apaskeHus);

- cr1oco0amMu ¥ TEXHOJIOTUSMU 3aIIUThI B YPE3BBIYAMHBIX CUTYaLIUAX.

3. KpaTkoe coaep:kaHue JMCHUILINHBI.

Pa3zoen 1. Onacnocmu npupoonozo xapaxkmepa.

Cruxuiinple O€ICTBUsSI, SBJICHUS MPUPOABI Pa3pyILIMTEIbHOM CHUJIBI - 3EMIIETPSICEHMUS,
HABOJHEHHS, CEJIEBbIE TIOTOKU, OTIOJI3HH, CHEXKHBIE 3aHOCHI, U3BEPKEHUE BYJIKAHOB, 00BAJIbI, 3aCyXH,
yparansbl, OypH, MOXKaphl.

Pa3zoen 2. Onacnocmu mexnoeennoeo xapaxmepa.

ABapuu u karacTpodsl Ha paIUAIMOHHO OMAaCHOM OOBEKTE, XUMUYECKU OMAaCHOM OOBEKTE,
OMOJIOTUYECKH OTIAaCHOM OOBEKTEe; Ha TPAHCTIOPTE (KEJIE3HOJOPOKHOM, aBTOMOOMIHBHOM, PEYHOM,
aBUAIIIOHHOM); Ha THJIPOCOOPYKEHHUSAX; HA KOMMYHAJIBHBIX CHCTEMaX KH3HE00eCIIeUeHHUsL.

Pa3zoen 3. Onacnocmu soennoeo xapaxmepa.
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[IpumeHneHne OpyXHusi MacCOBOTO MOPAXKEHUS (SAEPHOTO, XUMHUYECKOTO, OMOIOrMYECKOro),
OOBIYHBIX CPEJICTB C 3a)KUTATEIBHBIM HANOJHEHHEM, HOBBIX BUJIOB OPYXHs. 30HBI 3apakK€HUS OT
CPEACTB MOPaXCHUS U UX BO3/ICHCTBUE HA HACEIICHUE M OKPYKAIOILYIO IIPUPOIHYIO CPEy.

Pazoen 4. Iloxcapuas 6e3onacruocmo.

[okapuast onacHoctb. [loxkapHas oxpana.Knaccudukanus moxapoBHOXKapoB B 3JaHHIX H
nomenieHusax. Ctaauu pa3BuTus moxkapos. JIokanuzanus u TymeHnue noxapon. [lepBuunbie cpencTsa
noxapotymenus: (oruerymurenu OIT -8, OY-2, OBII-5, BHyTpeHHU# MOXXapHBI BOAOIPOBOI) U
MpaBWia TIOJIb30BAaHUS HMMH. ABTOMAaTHYECKHE CHUCTEMBl MOXAPOTYIIECHUS — TPUHKIEPHBIE U
npendepHble. OrHeTyIamye BelecTsa — Boja, IeHbl, HEroproure ra3bl U pa30aBUTEINH, TOPOIIKOBbIE
COCTaBbI, raJIOT€H3aMEIIEHHbIE YTIIEBOIOPOIbI.

Pazoen 5. Komnnexc meponpusamuii 2paxcoancKotl 3auumsl HaceleHUs.

- OmnoBemenne U MHPOPMUPOBAHME HaceJeHHs 00 omacHocTH. [IpuHSATHE HaceleHUEM
curHasioB omnosenieHus («Baumanue Bcem!», «Bo3nymnas TpeBoray, «PaguanuonHasi ormacHOCTbY,
«Xumuuaeckas TpeBoray, «OTO0N 0MacHOCTHY») U MOPSAOK NEUCTBUS 110 HUM. DBaKyaIusi HaCeJICHUS
u3 30HBI onacHOCTH. CriocoObl 3BaKyalluu OKCTPEHHAs 3BaKyallusl CTYIACHTOB U3 ayJUTOPUHU IpHU
BO3HUKHOBEHUH I10XKapa.

- CpencrBa MHANBUAYaIbHOM 3amuThl opranoB apixanust (I'TI-7, T'TI-9, P-2, V-2K, PIIA-1,
PIII-67M, PY-60M, «®enuxcy», I'/I3K, AT, AIT-3, [13Y-K, UI1-4M, UII-5, UI1-6, KUII-8), xoxu
(JI-1, O3K) yenoBeka. MeauimHcKue CpeACcTBa 3aIUTHI .

- CpencTBa KOJUIEKTUBHOM 3aIIUThl HaceaeHus. HazHaueHue, 3aluTHBIE CBOMCTBA yOCKHUIIL.
[IporuBopaguanuonnsie ykpbeiTus (IIPY, mom3emHbie memexoHbie MEpexoibl, 3ariyOJieHHbIE
CTaHILIMU METPOIOJUTEHA), IPOCTEHIIINE YKPBITHS (TpaHILEeH, OKOIIbI, epeKpbIThie mienn). [IpaBuna
3aHATHS YOSKHIIIA.

Pazoen 6. Oxazanue nepsoii nomowu.

OxazaHue MepBOi MOMOIIM MPH OXKOTaX, PaHCHHAX, 3apakeHusix. [IpoBeneHne yacTHUHOU
CaHUTApHOW OOpabdOTKM KOXKHBIX ITOKPOBOB 4YEJIOBEKA IPH BBIXOAE M3 30H PaAMOAKTHBHOTO,
XUMHYECKOTO ¥ OMOJIOTHYECKOTO 3apaKeHUs (3arpsi3HEHUs ), U3 30H ITOKAPOB.

Pa3zoen 7. Jlukeuoayus nociedcmeuti upe3sbiuatiHol cCumyayuu.

ABapwuifHO-criacaTeNbHbie PaboThl. DKCTPEHHAs HBaKyalust U3 ayauTopun (1abopaTopuu) B
YCIIOBUSIX TIOXapa, PaJualiOHHOTO, XUMHUYECKOT0, OMOJOTHYECKOTO 3arpsi3HEHHsI TEPPUTOPUU C
UCHOJB30BaHUEM MpocTeimux cpeacts 3amuthl («Denukey, ['JI3K, nporusoraza I'TI-7 ¢ AI1T-3).

4. O0beM yueOHOM TUCHUIJIMHBI

O0bemM AU CHUITHHBI
Buj yueoHoii padoTnl Axan | Actp.
3E
4. 4.
O0masi TPy10eMKOCTb M CHUILIUHBI 2 72 54
KonrakTHasi padoTa — ayIUTOpPHBbIE 3aHATHA: 0,44 16 12
Jlexumm 0,44 16 12
CamocrosiTeqibHast pad+oTa 0,56 20 15
KonTakTHast camocTosiTesibHas paboTa 0,2 0,15
0,56
CaMOCTOSITENIbHOE N3YYEHHUE Pa3/IeoB JUCLUIIIMHbL 19,8 | 14,85
Bujx koHTpOJIA: 3a4yer
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AHHOTanus padoyeil NpPorpaMMbl JUCHUTILTAHBI
«IlepeBoa HayYHO-TexHMYeCcKOil suTepatypb» (PT/.02)

1. leab TMCHMIIMHBI — TPHOOpPETeHHE OOYyYarOIIMMHKCS 00IIeH, KOMMYHUKATHBHOW W
po(heCCHOHANTBHON KOMIETEHIINH, YPOBEHb KOTOPBIX HA OTIENBHBIX JTAax S3bIKOBOW MOJATOTOBKU
MO3BOJISIET BBIMOJHATH PAa3IMYHbIE BUIBI TNMPO(ECCHOHATHFHO OPUEHTHUPOBAHHOTO IEPEeBOJA B
MIPOU3BOICTBEHHOW U HAYYHOU 1€ATEIbHOCTH.

2. BpesyabTaTen3y4eHUsIIUCHUTILTAHBIO0 Y4 A0 U CSITOJIZKEH :

Obaaoamsb cnenyronMA KOMIETSHIUSIMI ¥ UHIUKATOPAMH UX JTOCTUIKCHUS.

VK-4.3; YK-4.4; YK-4.6; YK-4.8; YK-4.10;

3namy:

— OCHOBHBIE CIIOCOOBI JOCTH)KEHHUSI YKBUBAJICHTHOCTH B IIEPEBOJIE;

— OCHOBHBIE TIPUEMBI [IEPEBO/IA;

— SI3BIKOBYIO HOPMY U OCHOBHBIE (DYHKIIMH S13bIKA KaK CUCTEMBI;

— JIOCTaTOYHO€ JJIsi BBINOJHEHHS TMEpPEeBOJAa KOJIUYECTBO JIEKCUYECKUX  EIUHUII,
($pa3eos0ru3mMoB, B TOM YHCIIE COL[UAIBHBIX TEPMUHOB U JIMHI'BOCTPAHOBEAUECKUX pealInii;

ymems.

— IPUMEHSTh OCHOBHBIE IPUEMBI IEPEBO/IA;

—  OCYIIECTBJIATh MHCBMEHHBIM TIEPEBOA C  COONMIOACHHEM HOPM  JIEKCHUECKOM
9KBUBAJICHTHOCTH, COOIIOIEHUEM IPAMMATUYECKUX, CHHTAKCUYECKUX U CTUIIMCTUYECKUX HOPM;

— 0(hopMIISATH TEKCT MEPEBOA B KOMIIBIOTEPHOM TEKCTOBOM PENAKTOPE;

— OCYHIIECTBISITH NEPEeBOJ C COOJIIOJICHMEM HOPM JIEKCUYECKOM SKBUBAJIEHTHOCTH,
COOJIFOJICHUEM TPaMMATHYECKHX, CHUHTAKCUYECKHX M CTHJIMCTHYECKUX HOPM TEKCTa MepeBoaa U
TEMIOPAJIbHBIX XapaKTePUCTUK UCXOJAHOTO TEKCTA;

61a0emy:

— METOIUKOM Ipe/IIepeBOIUECKOro aHaIN3a TEKCTa, CIIOCOOCTBYIONIEH TOUHOMY BOCIIPUSITHIO
HCXOJHOTO BBICKA3bIBAHUS;

— METOJMKOW TOJrOTOBKHM K BBINOJHEHMIO MEpeBOja, BKIIIOYAs IMOMCK HHPOpMALUU B
CIIPAaBOYHOM, CIENMaIbHON JTUTEPATYPE U KOMIIBIOTEPHBIX CETSX;

— OCHOBaMHM CHUCTEMBbI COKPAIIIEHHOM MepeBOUECKOM 3aNCH IIPH BHIIIOJIHEHUN TIEPEBOA;

— OCHOBHOM MHOSI3bIYHOM TEPMHUHOJIOTUEN CHIEUATBHOCTH;

— OCHOBaMHM pe(epupoBaHusl U AHHOTUPOBAHUS JIUTEPATYPHI 110 CHEIIMATILHOCTH.

3. KpaTkoecoaep:xaHueIy CHUIIIUHBI

Pazgesn 1. OcHOBHBbIE JIeKCHYeCKHMe M CTHJIMCTHYECKHe 3aKOHOMEPHOCTH IepeBoja
HAYYHO-TeXHHYECKOH JUTepaTypbl

1.1 Jlexkcuyeckne 3aKOHOMEPHOCTHM HAYYHO-TEXHHUYECKOro mnepeBojia. CMBICIOBOM aHAIM3
HAy4YHO-TEXHUYECKOTO TEeKCTa U ero cerMeHTtanus. CTUIMCTUYeCKHE OCOOEHHOCTH Hay4yHO-
TeXHUYECKUX TeKCToB. IIpeononenue TpyaHocTel, CBSI3aHHBIX C PACXOXIEHUEM CHHTAaKCHUYECKHX
CTPYKTYpP MHOCTPAHHOI'O U PYCCKOIO TEXHUYECKUX TEKCTOB.

1.2 CpaBHeHHE MOpsAKa CIOB B aHIVIMIICKOM M PyCCKOM mpeyoxeHusix. IlepeBon cios,
yCTaHOBJICHHE 3HaueHHs cioBa. llepeBoa cBOOGOIHBIX M (Pa3eOJOrHUYECKUX CIOBOCOYETAHUH.
ITepeBo 3aro0BKOB TEKCTOB U CTAaTEM

1.3 Coxkpamienus. OcoOCHHOCTH WX TepeBoja. Pa3BUTHE HAaBBIKOB IEpeBOJia Ha MPHMEPE
TEKCTOB IO TeMe «XHuMHuUecKas adoparopus» «M3MepeHust B XUMHUK.

1.4. Jlekcuueckue TpaHcQOpMAMM TPU TEPEBOJIE TEKCTOB IO TEMAaTUKE XHUMUU H
XUMHYECKOM TEXHOIOTHH.,
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Paznen 2. OcHOBHBIE rpaMMaTHUYeCKHE 0COOEHHOCTH MepPeBo/a.

2.1. OcobenHocTH mepeBoa mpeioxkeHuii Bo Bpemenax Indefinite, Continuous., Perfect,
PerfectContinuous Ha mpuMepe nepeBoia TEKCTOB 10 TEMATHKE XUMHUECKOH TexHosoruu [lepeBon
MPUIATOYHBIX MTPEITIOKCHHIA.

2.2. MeTo/ipl ¥ IPUEMBI IEPEBOA CTPAJATENIBHOIO 3aJI0Ta HA IPUMEPE MEPEBOa TEKCTOB 10
teme "TexHonoruu Oymymiero”.

2.3. Tumel yCIOBHBIX MpPEUIOKECHHUN, MpaBHJIa U OCOOGHHOCTH WX mepeBona. llpakTuka
MepeBoia YCIOBHBIX MPEUIOKEHUH Ha MpHUMepax TEKCTOB MO Pa3jMYHBIM pas3feiiaM XHMHAU U
XUMHUYECKON TEXHOJIOTHH.

2.4. MopanbHbIEe TJIArojbl U OCOOCHHOCTH WX TEpEeBOJa Ha TMPHUMEpPE IMepeBOjia TEKCTOB
«Texuonorusy, «[IpombinieHHOE 000PYI0BaHUE

Pa3nen 3. OcoOeHHOCTH MepeBoIa NPeNJI0KEeHNH ¢ HeTMYHBIMHU (opMaMHu rJ1aroJia

3.1 UadunutuB (HeompeneneHHas gopma riarosna). Ponb mHGUHUTHBA B MPEUIOKEHUN U
BapUaHThI MEPeBO/Ia HAa pyccKui si3bIK. [IpuyacTust u repynauil. BapuanTsl nepeBoja Ha pyccKUit
SA3BIK.

3.2 UadunutuBHbie 000p0TH. O60pOT MomoaHEHHE ¢ THGUHUTHBOM. OOOPOT MOIekKAaIIee ¢
MHGUHUTUBOM. Pa3innuHble BapUaHTHI [IEPEBO/IA.

3.3 IlepeBoa mpuyacTHBIX 00OPOTOB. AOCOJIOTHBIM NPUYACTHBIM OOOPOT M BapHaHTHI
nepeBoza. Pa3Butre HaBBIKOB NepeBoa B chepe XUMUM U XUMUYECKOW TEXHOJIOTHH.

Pa3nen 4. OcodenHocTH pepepaTUBHOIO NEepeBoIa

4.1. AnTopuTM TNpeArnepeBoIeCKOr paboThl C HAYYHO-TEXHUYECKUM TEKCTOM IO XMUMHKO-
TEXHOJIOTHYECKON TEMATHUKE.

4.2. Anroputm cocTaBieHus pedepara Mo XUMUKO-TEXHOJIOTMIECKOW TeMaTuKe (AaHHOTAITIH)

4.3. Anroput™M paboTel 1O pedepaTHBHOMY TEPEBOAY MO XHUMHUKO-TEXHOJIOTHYECKOM
TEMaTHUKe.

4. O0beMy4eOH O IN CHNILTUHbI

Cemectp
Bceero
But yueGHO# paGoTsr 5 cemecTp 6 cemecTp
3E Axan. 4. 3E AI;aH' 3E Aiaﬂ'

B IO 4,0 1440 | 2,0 | 720 | 20 | 72,0
JUCIUILTHHEI
Konraxrnas pagora - 1,8 64,4 0,9 | 320 | 09 | 320
ay/IMTOPHbIE 3aHATHSA:
[Ipaktuueckue 3anatus (I113) 1,8 64,0 0,9 32,0 0.9 32,0
CamocrosiTesqibHas paboTa 2,2 80,0 1,1 40,0 1,1 40,0
KonTakTHast caMOCTOSITEIIbHAS 0.4 0.2 0.2
paboTa
C 2,2 1,1 1,1

aMOCTOSITEJIbHOE U3YUCHHUE 79.6 308 308
pa3aesioB TUCIUTUINHBI
Buj MTOroBOro KOHTPOJIsI 3auer 3auer
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Cemectp

Bcero
Buyt yueGHOi paGoTsI 5 cemectp 6 cemectp
3E Actp. u. 3E Af{Tp' 3E AiTp'

OO01mas Tpy10eMKOCTh 4 108 ) 54,0 ) 54
JCLIUTIITMHBI
KonrakTHas padora — 1.8 48,3 0,9 24 0,9 24
ay/IMTOPHbIE 3AHATHA:
[paxtnueckue 3austus (I113) 1,8 48 0,9 24 0,9 24
CamocrosiTeqibHas padoTa 2,2 60,0 1,1 30,0 1,1 30,0
KonTakTHast camocTosiTennbHas 0.3 0.15 0.15
paboTa
C 2,2 1,1 1,1

aMOCTOSITEJIbHOE U3yUeHUe 507 29,85 29,85
pa3enoB IUCIUILINHBI
By MTOroBOoro KOHTpOJIst 3aver 3auer
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