5 AHHOTAIIUA PABOYHUX ITPOI'PAMM JUCHUILJIMH, MIPAKTUK U T'HA
5.1 IucuunjnHbl 00513aTeIbHON YacTH

AHHOTauA padoyeil MPOrpaMMbl JUCHHUIJIMHBI
«/HOCTpaHHBIN A3BIK»

1. Heap aAuMCHMIVIMHBI — TpHOOpeTeHHEe OoOydarouMucs oOmeld, KOMMYHUKATUBHOW U
npoecCHOHANbHOM KOMIIETEHIINM, YpOBEHb KOTOPBIX Ha OTHENbHBIX JTamax S3bIKOBOW MOATOTOBKU
MO3BOJISIET UCMOJIb30BaTh MHOCTPAHHBIM A3BIK MPAKTUYECKH KaK B MPOoQeccHOHAIbHOMN (IIPOU3BOJICTBEHHOM
Y HAyYHOW) IEATEIHHOCTH, TaK M [ 1eliel camooOpa3oBaHUsl.

2. B pe3yabTraTe u3ydyeHUs QJUCHHUILIHHBI 00yYAIOIIUICA T0JIKEH:

Ob6nadamye CleAyOMUMI KOMIIETEHIIMSAMU U UHIUKATOPAMH UX JTOCTHUKECHUS.

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

3nams:

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

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

- OCHOBHBIE MPUEMBI U METOJIbI peepUPOBAHUS U AHHOTUPOBAHHUSI IUTEPATYPHI;

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

- IpUEMBI padOThI C OPUTUHAILHON JINTEPATYpPOi HA MHOCTPAHHOM SI3bIKE.

Ymems:

- paboTaTh C OPUTHHAIBHOM JTUTEPATYpO HA MHOCTPAHHOM S3BIKE;

- paboTath cO cloBapeM;

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

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

Braoemy:

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

- OCHOBaMH pedeprupoBaHMs U aHHOTUPOBAHUS JINTEPATYPhl HA U3y4aeMOM HHOCTPAHHOM SI3BIKE.

3. Kpartkoe coaep:xanue TUCHMILIHHBI

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

1.1 ChopspkeHre ¥ M3MEHEHHE TJaroja-cBs3Kd B (popMax HACTOSIIEro BpeMeHU. BupoBpeMeHHbIE
¢dopmbl  rnaronoB. OOpa3oBaHue (GOpPM MPOCTHIX, NPOJOJIKEHHBIX, MEpPPEKTHbIX U mnepdeKTHO-
MPOJOHKEHHBIX BPEMEH TIiarosia. BompocurtenbHble MpeUIokKeHHs] B pa3luyHbIX BpemeHax. OOpa3oBaHue
OTPHUIATENBHBIX (HOPM TJIaroja B pa3NvHbIX BpEMEHaX.

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

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

1.5 Undunutu. @opmbl uHpuHUTHBA. [IpomomkeHHbd W nephekTHbIH UHPUHUTUB. DyHKIHH
nHpuHUTHBA B mpeaioxkenun. OOpa3oBanue W ynoTpedieHue HHOUHUTHBHBIX OOOPOTOB THIIA «CJIOKHOE
HOJJIEKALIEEN U «CIOKHOE JJOTIOTTHEHHUEY.

1.6 Monanbsubie riaroisl. CTpykTypa npemioxenus. [IpuHmmnsl cioBoodpazoBanus. CokparieHus
(ab6peBuarypsl). O603HaueHue natbl [IpaBuia YTeHUS XMMHUYECKHX 3JEMEHTOB, 0003HAaYeHUH U Gopmyn
HEOPraHWYECKUX COCIMHEHUW W ypaBHEHUU XMMHYECKUX peakiuil. [IpaBuiia yreHus eIuHHI] U3MEPEHHUS.
[IpaBuna ureHUs HAUMEHOBAHUI OCHOBHBIX OPIraHUYECKUX COCIMHEHUN.
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Pa3nen 2. PazBuTre HaBBIKOB UTEHUS] TEMATUYECKUX TEKCTOB.

2.1 YreHne TEKCTOB MO TEMaM:

2.1.1. BBenenue B CrieMaIbHOCTh

2.1.2. JI.1. Menaeneen

2.1.3. PXTY um. JI.11. MenneneeBa

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

2.1.5. CoBpeMeHHbIE HHKEHEPHBIE TEXHOJIOTUN

2.1.6. XumMuyeckoe npeanpusiTue

2.1.7. Xwumuueckas naboparopusi. TexHuka Oe3omacHOocTH B Jsaboparopuu. M3mepenus B
XUMHUYECKOH J1abopaTopuu

2.1.8. Xumus Oymaymero.

2.1.9. buorexHonorus @apManeBTUYECKUE IPOU3BOCTBA.

2.1.10. 3enenast xumusi. [IpobreMbl SKOJIOTHH.

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

AKTHUBHU3a1Us JTIEKCUKU IIPOUYUTAHHBIX TEKCTOB.

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

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

Pasnen 3. IlpakTuka ycTHON peun

3.1 IIpakTrka yCTHOM pedH Mo TEMaM:

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

3.1.2. «Moil yHUBEPCUTETY,

3.1.3. «YHUBEPCUTETCKUN KAMITYC)

3.1.4. «At the bank»

3.1.5. «Applying for a job» u T.1.

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

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

OcoOeHHOCTH IUATOTMYECKON pedr MO MPOIIEHHBIM TEMaM.

Pasnen 4. OcoGeHHOCTH A3BIKA CIEUAIBHOCTH

I'pammaTHUECKHE TPYJHOCTH S3bIKA CIELIUAIBHOCTH:

4.1. I'paMMaTH4eCKHE U JIEKCHYECKUE TPYAHOCTH A3bIKA CIIEIUATBHOCTH:

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

4.2. CocnaratenbHoe HakjaoHeHHE. POpMBI COCIAraTeJIbHOIO HAKJIOHEHHS B M3y4acMOM SI3BIKE.
MopanbHble TJIAarojibl U MX HCIOJIB30BAHWE B MPEMJIOKEHUSX B COCIAraTeIbHOM HAKJIOHEHHH. THIIbI
YCIIOBHBIX MPEUI0KEHUNA. BapuaHThl epeBojia NpeyioKeHUH B COCIaraTeIbHOM HAKJIOHEHUH U YCIOBHBIX
npemtoxeHuit. [lopsmok cioB B mpeaiokeHun. IMpaTHIECKUe KOHCTPYKIIHH.

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

4.4 N3yyaroliiee YTeHUE TEKCTOB M0 TEMATHKE:

1) «JIaGopaTopus»

2) «M3MepeHus: B XUMUYECKOH 1abopaTopum».

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

Bunx yuebnol paboThl

Bcero

Cemectp

Cemectp

1 cemectp

2 cemecTp

3 cemecTp

4 cemectp

3E

9.

Axan.

Axan.
q.

3E

Axan.
q.

3E

3E

4.

Axan.

Axan.
q.

3E

JUCIUIINHBI

O01mas Tpy10eMKOCTh

9,0

324,0

2,0 | 72,0

2,0 | 72,0

2,0 | 72,0

3,0 | 108,0

KonTakTHas padora —
ayJIUTOPHbIE 3AHATHUS:

3,6

129,0

09 | 32,0

0,9 | 32,0

0,9 | 32,0

0,9 | 32,0

d13)

IIpakTrueckue 3aHATUA

3,6

128,0

0,9 | 32,0

0,9 | 32,0

09| 32,0

09| 32,0

padora

CamocTofaTeIbHasA

4,4 | 160

L1 | 40

1,1 40

1,1 | 40

1,1 | 40,0

KourakTHas

caMOCTOATENIbHAsE paboTa

CaMocCTOITEIbHOE

JUCHHUILINHEI

HU3YUCHHUC pa3JCIOB

0,6

0,2

0,2

0,2

4.4

159,4

1,1
39,8

1,1
39,8

1,1
39,8

1,1
40,0

Buabl koHTpoOJIA:

Bun konrpous us YII

IK3aMeH

1,0 | 36,0

1,0 | 36,0

MIPOMEXYTOYHAs
aTTecramus

KonrakTtHass pabora -—

[ToaroroBka Kk 3K3aMeHYy.

0,4
1,0

0,4
1,0

35,6

35,6

Bujg urorosoro
KOHTPOJIAA:

3auer

3auer

3auer

IK3aMeH

Bun yaebnoit
paboTsl

Bcero

Cemectp

Cemectp

1 cemectp

2 cemecTp

3 cemectp

4 cemectp

3E

Acrtp.

3E

Acrtp.
9.

3E

Acrtp.
q.

3E

Acrtp.
q.

3E

Actp.
4.

Oo6mas
TPYIO0EMKOCTh
JOUCITUITIINHBI

243

2 54,0 2

54 2

54

81

KonrakTHas
padora —
ayJIUTOPHbIE
3aHATHA:

3,58

96,75

0,89 | 24

24 0,89

24 (0,89 | 24

[IpakTnueckue
sanstus (I13)

3,6

96 0

89 | 24

24 10,89

24 10,89 | 24

CamocTosiTeIbHASA
pabdora

4.4

120 1

11| 30

30 | 1,11

30 | 1,11

30,0

KounraktHas
CaMOCTOSITEIbHAS
pabota

4.4

0,45 |1

0,15

0,15

0,15
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CamocTosTeNnbHOE
U3y4YEHUE Pa3/IesioB 119,55 29,85 29,85 29,85 30,0
JUACITUIIIHHBI

Buabi koHTpOJIA:

Bua konTposs u3

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

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

Bup wrorosoro 3auer 3aver 3aver IK3aMeH

KOHTPOJIS:

AHHOTauA padoyell MPOrpaMMbl JUCHUIJIMHBI
«HUcrtopus (ucropusi Poccun, Bceodmasi ucropusi)»

1 Heap nucuunauHbl — GOPMUPOBAHUE Y CTYACHTOB LIEIOCTHOTO MPEACTAaBIECHUS 00 HCTOPUUECKOM
npouuioM Poccun, ee MecTe BO BCEMUPHO-UCTOPUYECKOM IIPOLIECCE.

2 B pe3yabTaTe u3yuyeHHUs JUCUMILIMHBI 00y4AIOIIHUIACH 10JIKEH:

Obaaoams CeNyIOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

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

3namu:

— OCHOBHBIE HaIPaBJICHUS, TPOOJIEMBI U METO/Ibl HCTOPUUYECKON HAYKHU;

— OCHOBHBIC JTambl M KIIOYEBBIE COOBITUS HcTOpuH Poccum u Mupa; OCOOEHHOCTH DPa3BUTHUS
POCCHICKOTO TOCYIapCTBA, BBIIAIOIINXCS IeATeNIel OTEUeCTBEHHOM U BCEOOIIEH UCTOPHUH.

Ymemy:

— COOTHOCUTH OOIIME HCTOPUYECKUE MPOIECChl M OTAENbHbIE (DAKThI; BBIIBISATH CYIIECTBEHHBIE
YepThl UCTOPUYECKUX MPOIIECCOB, SBICHUN U COOBITHI; aHAIM3UPOBATH COITUATBHO-3HAYUMBIE MPOOTIEMBIL;

— (opmynupoBaTh W apryMEHTHPOBAHO OTCTaMBaTh COOCTBEHHYIO MO3ULHIO IO Pa3IUYHBIM
npobiemMaM UCTOPHUH.

Braoemy:

— MpeACTaBICHUSMU 00 UCTOPHH KaK HayKe, €€ MECTE B CUCTEME TYMAaHUTAPHOTO 3HAHMS;

— MpeJCTaBIEHUSIMU 00 OCHOBHBIX ATarax B UCTOPHH YEIOBEYECTBA U UX XPOHOJIOTUH;

— KaTeropuajbHO-MOHITUIHBIM anapaToM U3y4aeMoOU TUCIUIUINHBL

— HaBBIKAMH aHaJIN3a UICTOPUUECKUX UCTOYHHUKOB.

3 Kpartkoe cogep:xaHue JUCUMILIHHBI

Pasnen 1. HUcropuss B cHucTeMe CONUAIBLHO-TYMAHHUTAPHBIX HAayK. OCHOBBI MeETOH0JIOTHH
HcTOpUYecKoil Hayku. OCO0EHHOCTH CTAHOBJIEHHUS TOCYJAapCcTBeHHOCTH B Poccum mo cpaBHEHHIO ¢
€BPONEHCKIMHI PAHHECPeIHeBeKOBBIMH IoCy1apCcTBaMHu.

I. 1. Mecro ucropum B cucreMe Hayk. /[peBHeiilllee mpouuioe 4ejaoBe4ecTBa W IepBble
uuBuau3anuu. [Ipenmer ncropuueckoid Hayku. Ponb Teopun B mo3HaHuu npouutoro. CymHocTs, pOpMBI,
GYHKIIMM HCTOpUYECKOTO 3HaHUS. [lOHSATHE HMCTOPUYECKOTO HCTOYHMKA, KJIACCU(UKALNS HCTOPUUYECKHX
ucTOYHUKOB. Mcropuss Poccum — HeoThemiieMass 4acTh BCEMUPHOW HCTOPHH; 00IIee M OCOOECHHOE B
HUCTOPUYECKOM Pa3BUTHUHU.

Amntponorenes. Heomutnyeckas pesomtonus. CouuanbHbelid cTpoil. PasznmoxkeHune mnepBOOBITHOM
obmunpl. [luBunmuzanmum JIpeBHero Boctoka. ['ocymapctBa anTuunHoctH. Hapoawsl u  apeBHeimme
rocyaapctsa Ha Tepputopun Poccun. OtHorenes cnapsH. Bennkoe Ilepecenenne napoaos B [1I-1V Ba.
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Tpaauumonnsie GOpPMbI COLUAIBHOW OpraHU3allMd €BPOINEHCKUX HApOJOB B JOTOCYAApCTBEHHBIH
neprojl. Bo3HUKHOBEHHE paHHECPEIHEBEKOBOW rOCy1apCTBEHHOCTH B EBpore.

OTHOKYJIBTYpHBIE U COLMAJIBHO-TIOJIMTUYECKUE  TPOLECCHl  CTAHOBIEHUS  POCCHICKON
rocynapcrBeHHocTH. Havano poccuiickoit rocynapcrBeHHOCTH. [[peBHsist Pych. [IpunsiTHe XpucTHAaHCTBA.

1.2. Cpeanne Beka. MecTo cpelHEBEKOBbsI BO BCEMUPHO-HUCTOPUUYECKOM Ipolecce. Pycckue 3eMian
B XII-XIIT BB. MoHnroso-tarapckoe HamecTBue Ha Pych. DkchmaHcusi B 3amajHble M CEBEpPO-3alajiHbIe
pycckue 3emiin. Bennkoe KHSKECTBO JINTOBCKOE U Pycckoe rocyaapcTso.

CknanplBaHHE€ OCHOB HaIllMOHAIBHBIX rocynapcTB B 3amagHoit EBpome. O6pazoBanue Poccuiickoro
rocyJapcTBa, €ro MCTOPUYECKOE 3HAUYEHUE.

1.3. HoBoe Bpemsi. Y ucrtokoB HoBoro BpemeHu. OCOOCHHOCTH COCIOBHO-TIPEICTABUTEILHOM
moHapxuu B EBporie u Poccun. Hauano XVII Beka — smoxa BceoOriero eBpomneiickoro kpusuca. Poccus B
XVI B. - XVII BB. CHHXpOHHOCTb KPU3UCHBIX CUTyallui B pa3HbIX cTpaHax. «CMyTHOE BpeMs» B Poccun.

I'enesnc kanutamms3ma. Ero ¢gopmbl u cocymiecTBoBaHue ¢ 3neMenTamMu (peoganuszma. OcobeHHOCTH
pa3nuuHbIX pernoHoB EBpombl.  ®DopmupoBaHHe MHpPOBOTO pbiHKA. [logbem  MaHygakTypHOTO
pon3BOACTBAa. POPpMUPOBAHNE BHYTPEHHUX PHIHKOB.

I'enesuc camoxpepkaBusi B Poccun. «Btopoe m3manue» kpenoctHuuecTBa — CoOopHOE yloKeHHE
1649 r. u ropuardeckoe ohopMIICHHE KPEOCTHOTO TipaBa. CeKysapu3amus pycCKOl KyabTYpHI.

Pasznea 2. Or HoBoro k HoBeiimiemy Bpemenn. Poccuiickas umnepusi B XVIII — navane XX
B.

2.1. XVIII Bek — Bek MoOJepHM3ALMU U TNpocBemieHusi. MaeiiHpie U CONManbHO-TIOIUTUYECKUE
uctoku IIpocBemenuss. OCHOBHBIE UEPTHI IPOCBETUTEILCKOM HJEOJOTMHU: YEIOBEK M TOCYAApCTBO,
«eCTeCTBEHHOE MpaBoy, 3THKa. Maes mporpecca Kak rocro/ICTBYIOIIEE TEYEHHE B OOIIECTBEHHONW MBICITH.

Pedopmsr [letpa | xak mepBas mombITKa MOJEPHU3AIUK CTpaHbl, €€ ocobeHHOoCcTH. DOopMUpOBaHHE
Poccuiickoit umnepun. OCHOBHBIE HAMPABJICHUS «EBPOMEU3AMW» CTPaHbl. IJBOJIONHUS COLMATBHON
CTPYKTYpbl oOmecTBa. JlanbHelnee pacmmpenue rpanull Poccuiickoil ummepun. Poccus B 3moxy
npocenieHHoro abcomorusma. Poccus m EBpora B XVIII Beke. M3MeHeHUsT B MEKTyHAPOIHOM TIOJIOKCHUH
Poccuiickoit umnepuu.

2.2. XIX croaerne. IIpombimenusiii nepeBopor B EBpome m Poccum: oOmiee m ocobeHHOE.
Baxmweiimue ycnoBus nepexoza Poccun k MHAyCTpHaIbHOMY OOIIECTBY — pEeIIeHUE KPECThsIHCKOTO BOIIpoca
W OrpaHUYECHHE CaMOJEpKaBUA. JIIUTENBHOCTb, HENOCIENOBATEIBHOCTh, LHMKINYHOCTh IIpoliecca
OypskyasHoro pedopmupoBanus. EBpornetickas pesomrorus 1848—1849 rr. Utoru, 3HaueHue, NCTOPHUECKUE
MIOCJIE/ICTBHSI.

Ponp cyOwpexkTuBHOTO (hakTopa B mpeojoieHun otcraBaHus. Pedopmbr XIX Beka, UX 3HAUEHHE.
OO0mmecTBennble nBMkeHNs B XIX Beke.

2.3. Poccusi u MHpP Ha pylOeke BeKOB: KpHU3HChI pa3BuTHsa. OOIIME HTOTM POCCUHUCKOM
MOJIEpHHU3alMU K Havany XX Beka.

CootHomieHne mnoauTuueckux cwi B Poccum B Hawame XX Beka. Hapacranuwe kpusuca
camonepxkasusi. [lepBast poccuiickas peBomorusa. OOpa3oBaHKe MOJUTHYECKUX MapTUid. ["ocymapcTBeHHas
nyma Hadana XX BeKa KakK IMEpBbIA OMNBIT POCCHUUCKOro mnapiameHTapu3Ma. CTONBIMHCKAs arpapHas
pedopma. IlepBast mupoBast BoliHa U ydactue B Heil Poccun. @eBpanbckas peBosorus 1917r. u kopeHHbIE
M3MEHEHHUS B OJUTUYECKON )KU3HU CTPAHBI.

Pazgen 3. BcemupHo-ucropuyeckuii mpomecc m XX Bek. OT COBeTCKOro rocyaapcrsa K
coBpemeHHOi Poccun. OcHOBHBIE TEHAECHIIMM MHPOBOI0 PAa3BUTHSI HA COBPEMEHHOM JTale.

3. 1. HayaJjio HoBeiimero Bpemedu. @opMUpOBaHUE U CYITHOCTh COBETCKOTO CTpOsi. MapKCU3M Kak
U/ICOJIOTUYECKAsk OCHOBA PEBOJIOIMOHHBIX MpeoOpa3oBaHuil U poccuiickue peanuu. [loaroroska u nodema
OkTs0pbCcKOTO BOOpY:XKeHHOTO BoccTanus B [lerporpane. 11 Beepoccutickuit cheznm COBETOB M €r0 PEIICHHUS.
DKOHOMUYECKAas U COIMATIbHAsK MOJIUTHKA OOJIBIIEBUKOB.

Hroru nepBoit MupoBoil BOMHbBI. Bepcalibckasi cuctemMa MeXIyHapOIHBIX OTHOIIEHUM.

I'paxxnanckas BoWHa M HMHOCTpaHHas wuHTepBeHIuMsA. Cynp0a u 3Hadenne HOIlla. YT1Bepknenue
ONHOMApPTUHHON monuTH4eckoil cuctembl. OOpazoBanue CCCP. Ilomutmueckass Goprba B MapTuul u
rocynapctBe. CCCP B roapl nepBbix msaTmiieTok (konen 20-x rr. — 30-e rr.).

MupoBoii 3xoHOMUYeCKU Kpu3uc 1929-1933 rr. u BapuaHThl BbIXOJa U3 HEro. ToTaauTapusMm B
EBpone. @opmupoBaHue pexuma JUYHOW Biacth CTalMHa M KOMaHAHO-aJIMUHUCTPATUBHON CUCTEMBI
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ynpasineHust rocyaapctBoM. Koncrurynmus CCCP 1936 r. Buemmnsis nonutuxka CCCP B 20-30-e 1T
HearenbHocts KomuHTepHA.

3.2. Bropas mupoBas BoiiHa. Betukas OredyecTBeHHasi BoiiHa: «be3 cpoka naBHocTH». MockBa u
MockoBckas o0acTek B roabl Bennkoit OteuectBeHHON BOMHBL. OCHOBHEIE dTambl Benmnkoi OTedecTBEHHON
BOITHBI. KOpeHHOI1 TepesioM B X0/1€ BOIHBI.

CoBerckuii ThUT B TOABI BOWHBI. bopp0a B Thuly Bpara. I[laptu3anckoe nBwkeHue. YemoBedyeckue u
MaTepHualbHbIEC MOTEPHU B XOJ] BOMHBI.

Pematrommii Bkimanm CoBerckoro Coro3a B pasrpom (ammszma. HropaOeprckuii mporecc Han
HAI[UCTCKUMHU BOCHHBIMH MPECTYMHUKAMU. Xa0apOBCKUI IpoIiecc.

3. 3. CCCP u mup c nocjeBoeHHOro nepuoaa a0 1991 r. MiameHeHue COOTHOLIEHUSI CHII B MUPE
1ocJje BTOpod MUpOBOM BOMHBI. Hauano «xononHoi BoHbD. «JlokTpuna Tpymana» u «llnan Mapmainay.
dopmupoBaHue OUMOISIPHOTO MUpa. B3aMMOOTHOIIIEHUS CO CTpaHAMU «HAPOJAHON nemMokpatuny. Co3mnaHue
Cosera 3xoHOMHUYecKOi B3aumoniomoii. Koudmukr ¢ FOrocnaBueit. Opranuzaius CeBepoaTIaHTUUECKOTO
noroBopa (HATO). Coszmanune Opranmzanun Bapmasckoro noroopa. Boitna B Kopee. TpyanocTu
nociaeBoeHHoro pas3Butusi CCCP. YikecToueHuEe MOJUTUYECKOTO PEKUMA U HACOJOTMYECKOTO KOHTPOJISL.
[TonbITKN 0OHOBIEHUS «TOCyAapcTBeHHOTO corranu3May. XX cbe3n KIICC u ocyxaenue KyabTa JUUHOCTH
Cranuna. «OTTenensy B TyXOBHOH cdepe.

DKoHOMHUYECKHE pedopMbl cepeauHbl 60-X roJoB, MPUYMHBI MX HE3aBEPIICHHOCTH. «l 0CymapcTBO
omarogerctBus». IV u V Pecmyonuka Bo @panmuu. O6pazoBanue u Pazutue OPI. «DxoHOMHUYECKOe
yyno» Snonuun. Pacman konoHuanbHOM cucteMbl. HeokoncepBatusm BenmkoOpuranuu. PeliroHomuka B
CHIA.

Hapacranue kpu3uCHBIX siBIEHUN B coBeTckoM oOrmiectBe B 70-¢ — cepenmHe 80-x romoB. Hopas
Konctutynmua CCCP. Konuenuusi «pa3uroro couuanuzmay. Baemnsas noautnka CCCP B konne 60-x
Hayase 80-X IT.: OT pa3psAIKu K 000CTPEHUIO MEXAYHAPOTHONW OOCTaHOBKHU.

«IepecTpoiika»: CyIIHOCTb, LI€JK, 3aJayd, OCHOBHbIE JdTambl, pe3ynbTarel. Pacman CCCP.
O6pazoBanue CHI'.

3.4. OcHOBHbIE TEHIEHIIUM MHUPOBOr0 Pa3BUTHUSA HA coBpeMeHHOM JrTame. CTaHOBJ/IeHHE HOBOIl
poccuiickoii rocynapcrBeHnoctu (¢ 1991- mo Hacrosimiee Bpems). JInGepanbHas KOHIEMIUS POCCUHUCKUX
pedopM: nepexoa K pbIHKY, (hOpMHUPOBaHKE IPAXKIAHCKOT0 00IIeCcTBa U IPaBOBOro rocynapceraa. «lllokoBas
Tepanus» 3koHoMHuYeckux pedopm B Hayane 90-x rogos. Koncrurymus Poccuiickoit @enepaunu 1993r.
MexHannoHanbHble oOTHOIIeHUA. [lonmuTuyeckue mnapTuu U oOIIEeCTBEHHBIE JBIXKeHUs Poccun Ha
coBpeMeHHOM 7drtarie. Poccus Ha myth MonepHu3auuu. Poccus B CUCTEME MUPOBOM HSKOHOMHMKH M
MEXIYHApOAHBIX CBsA3ed. MupoBoil s3xoHoMuueckuid kpuzuc 2008-2011 rr. HoBeie reomonutuyeckoe
peanuu B MHUpEe U UX BIHMSHHME HA BHEIIHIOW MONUTHKY Poccuiickoit denepanuu. ['mobansHbie mpodaeMbl
COBPEMEHHOCTH.

4 O0beM yueOHO TUCUUIJINHBI.

O0beM TMCUMTLTHHBI
Buna yueOHo# padoThI Axax. | Actp.

3E

4. 4.

O01mas TPy10eMKOCTh TUCHUILIHHBI 4 144 108
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 1,3 48 36
B TOM 4HucJe B GopMe NPAKTHYECKOH MOATOTOBKH
(npu nanuuuu) ) ] )
Jlexkuun 0,9 32 24
B TOM 4HcJje B GopMe NPaKTHYeCKO#l MOATOTOBKH (npu
Haauyuu) j j j
IpakTuyeckue 3ausatus (I13) 0.4 16 12
B TOM 4HcJje B GopMe NPaKTHYECKO#l MOATOTOBKH (npu
Haauyuu) ] ] ]
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CamocrosiTesbHasi padoTa 1,7 60 45
KonTakTHas camocrTosiTesibHass padora

(AmmK u3 YII ona 3au /3au4 c oy.) 1.7
CamocTrosiTe/IbHOE U3yUYeHUe Pa3/1e10B JTUCHUILINHBI (uau ’ 60 45
opyzue udbl CamoCmoamenabHoll padomat)

Bua koHnTpoJis:

JK3aMeH 1 36 27
KonTakTHas padoTa — mpoMe;KyTOYHAas aTTecTanus 1 0,4 0,3
IloaroroBka K IK3aMeHy. 35,6 26,7
Buj nTOroBoro KOHTpoOJIsi: JK3aMeH

AHHOTaUA padoyell MPOrpaMMbl JUCHHUIJIMHBI
«IIpaBoBeneHue»
1 eab TMCHMNJIMHBI — OBJIA/ICHUE OCHOBAMH IMPABOBBIX 3HAHMIA;, (DOPMHUPOBAHKE OCHOB TIPABOBOI
KYJIBTYpPbI U IPAaBOMEPHOTO MOBEICHUS TPakIaHWHA CTPAHBI.

2 B pe3yabTaTe n3y4eHHs IMCHUILIHHBI 00yYAIOIIUICS 10JIKEH
O6nagarh caeayOUMMI KOMIIETEHIUAMU U MHAUKATOPAMU X JTOCTHIKEHUS:
VK-11.1, VK-11.2, VK-11.3, OIIK-3.3; OIIK-3.9, OlIK-3.10, OIIK-3.13,
3namo:

— OCHOBBI POCCHUHCKON TPaBOBOM CHUCTEMBI W POCCHUUCKOIO 3aKOHOJIATENIbCTBA, OCHOBBI
opranm3aliii ¥ (QYHKIMOHUPOBAHHMS  CYACOHBIX WM  HMHBIX  MPABONPUMEHUTENBHBIX U
MIPaBOOXPAHUTENIbHBIX OPraHoOB;

— TPaBOBbIE U HPABCTBEHHO-ITHUECKHE HOPMBI B cpepe mpodecCHOHATBLHOM NesTeIbHOCTH;

— TIpaBOBbIE HOPMBI, PETYIHUPYIOIIHE OTHOLIEHHE YEJOBeKa K YeJOBEeKYy, OOILecTBY,
OKpY>Karolleu cpere;

— TpaBa U 00S3aHHOCTH TPaKIAaHUHA,;

— OCHOBBI TPYJOBOT'O 3aKOHOJATENbCTBA;

— OCHOBBI XO35ICTBEHHOTO [IPaBa;

— OCHOBHBIEC HAIlPaBJICHUSI aHTUKOPPYILIMOHHOM AesTEIbHOCTH B PD

Ymemns:

— UCIOJIb30BaTh ATUYECKUE W MPABOBbIE HOPMBI, PEryJUPYIOIIME OTHOIICHHE YEJIOBEKa K
4eNoBeKy, OOLIECTBY, OKpYKaIOIlel Cpe/ie, NCIOJIb30BaTh MpaBa U CBOOOBI YEIOBEKA U rpakJaHUHA
pu pa3paboTKe COLUATBHBIX MPOCKTOB;

— HUCIIONB30BaTh M COCTABISATh HOPMATHUBHBIE M IPABOBBIE JOKYMEHTBI, OTHOCSIIHECS K
npodeccuoHaIbHOM  N1eATeNbHOCTH, MNPEANpPUHUMATh HEOOXOAMMBbIE Mepbl K BOCCTaHOBJICHHIO
HapyIIECHHbIX MPAB;

— peaTM30BBIBATH MPaBa M CBOOOIBI YEIOBEKA U TPAXKIaHWHA B PA3IUYHBIX cepax

KU3ZHEJCATEIIbHOCTH.
Braoemy:
— HaBbIKAMH MPUMEHEHUS 3aKOHOJIaTEIbCTBA IPHU PELUICHUU MPAKTUYECKHUX 3a/1a4.
3 KpaTrkoe coaep:kanue IUCHUNIHHBI
Pazoen 1. Ocnoswvt meopuu cocyoapcmea u npasa
1.1 OcHoOBBI TEOpUH TOCYIApCTBA
1.2 OcHOBBI TEOpHUU TTpaBa
Pa3zoen 2. Ompacnu nybruunozo npasa
2.1 OCHOBBI KOHCTUTYIIMOHHOI'O MpaBa
2.2 OCHOBBI aIMUHUCTPATUBHOI'O IIpaBa
2.3 OCHOBBI YTOJIOBHOI'O MpaBa
2.4 Koppymnuus Kak COUMAIBHOE U IPAaBOBOE SIBIICHHE B COBPEMEHHOM 00IIIeCTBE
2.5 OCHOBBI PKOJIOTHYECKOTO MpaBa
2.6 HopmaTuBHOE TpPaBOBOE pErylIHpoOBaHUE 3aIuThl WH(OpManuu. [IpaBoBbIE OCHOBBHI 3aIlUTHI
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rOCYIapCTBEHHOW TAHBI

Pazoen 3. Ompacau wacmnoeo npasa

3.1. 'paxxnanckoe mpaBo: OCHOBHBIE MOJIOKEHUS O0IIIEH YacTu.

3.2. ABTOPCKOE M MAaTE€HTHOE MIPaBO U MPaBOBas 3alllUTa PE3YIbTATOB HHTEIUIEKTYaJIbHOMU.

3.3. OCHOBBI X03HCTBEHHOTO (IIPEANIPUHUMATEIBCKOI0) IIpaBa.

3.4. OCHOBBI CEMEUHOT0 TIpaBa

3.5. OcHOBBI TPYOBOIO IIpaBa

Pazoen 4. Ocobennocmu npaeogoeo pezynupoganus npogheccuoHanrvHol O0esimenbHOCMU 8
OMOENbHbIX OMPACTAX XUMULECKOU NPOMbBIULTEHHOCTNU

4.1 OcHOBBI HallMOHAJIBLHOW 0€30MaCHOCTH, TOCYapCTBEHHOW IOJIMTHKH M 3aKOHOJATElIbCTBO B
obyacTu obecrieueHus sIIEPHOI U paIualiuOHHOM 0€30MacHOCTH.

4.2 OcoOeHHOCTH MPABOBOTO PETYIUPOBAHUS TPY/Aa PAOOTHUKOB XMMHUYECKONW MPOMBIIUIEHHOCTH.

4.3 HopmaTtuBHO-TIpaBoBasi 0a3za peryJupoBaHUS XHMHUUYECKOW M HEPTEXUMHUYECKON OTpaciu B
Poccun.

OO611ee KOTMYECTBO Pa3IeiioB 4.

4 O0beM yueOHOH THCHUILINHBI

O0BbeM U CIHUIIINHEI
Bup yueOHoii padoTbl Axan, | Acip.
3E
4. 4.
OO0masi TPy10€eMKOCTh 1M CHUTTHHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 0,9 32 24
Jlexuun 0,45 16 12
ITpakTnueckue 3anstus (I13) 0,45 16 12
CamocTosiTesbHasi padora 2,1 76 57
KonrtakTHas camocrosiTenbHasi pabota 0,2 0,15
2,1
CaMOCTOSITETbHOE U3YUYEHUE PA3/I€NIOB TUCIIUIIIINHBI 75,8 56,85
Bua konTpoJs: 3ader

AHHOTaUsA padoyeil MPOrpaMMbI AU CHUNIIHHBI
«Dusocodpus»

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

2. B pe3yabTrare u3ydyeHUs JUCHHUILIHHBI 00yYAIOIIUICA T0JIKEH:

OO6nanath CIeAyIONIMMI KOMIETCHIIMSIMHA U WHIUKaTopamMu ux noctmxkeHus: YK-5.4, VK-5.5, VK-
5.8, YK-5.9, YK-5.14.

3HATh: OCHOBHOE COZICpXKaHHUE TTaBHBIX (PUI0CO(CKHUX IIKOJ U HANPABICHHM, IPEACTABUTEICH ITUX
IIKOJ, CBSI3b W paziuuue ux QUIocOQCKUX WACH, CBA3h HCTOPUKO-PUIOCO(MCKUX KOHIEHIUNA C
COBPEMEHHBIMH MPOOIEeMaMH WHIUBUAYATHHON U OOIIECTBEHHOM KU3HH;

yMeTh: TOHUMAaTh W aHAJIU3UPOBATH MHUPOBO33PEHUYECKHE, COIHUAIbHbIE M HWHAWBHIyaJbHbIE
npoOJieMbl  COBPEMEHHOW  KM3HU; TPAaMOTHO BECTH JIUCKYCCHIO, AaHAIM3HPOBaTh OCOOEHHOCTH
MEXKYJIbTYPHOTO B3aHMOJCHCTBHS, OOYCIOBIEHHbBIE PA3IMUYUEM STHYECKHX, PEIUTHO3HBIX U LIEHHOCTHBIX
CUCTEM, OIHUpasCh Ha HApaOOTaHHBIA B wHCTOpUU Quiocopuu MaTepuan; MNPUMEHITh MOTy4YEeHHBIC
bunocodckre 3HaHUS K PEIICHUIO TPO(hEeCCHOHATBHBIX 3a/1a4;

BJIAJIeTh: MPEACTAaBICHUSIMU O (HUIOCOPUN KaK HAyKe M CHUCTEME IICHHOCTEH, €€ MecTe B CHUCTEME
TYMaHUTapHOTO 3HAHMS; OCHOBaAMH (UIOCO(PCKOr0 MBIIUIEHUS; KaTerOpUalbHBIM allaparoM H3ydaeMoi
JUCHUIUIMHBL, (uiaocopckuMu MeTogaMM aHalM3a pasiMyHbIX MpoOsieM, HaBBIKaMHU  (UIOCO(PCKOM
KYJIbTYpPbI JIJIsl BBIPAOOTKHM CHUCTEMHOIO, IIEJIOCTHOTO B3IJIsIa HAa JIEHCTBUTENBHOCTH U MECTO XUMHH U
XAMHUYECKOW TEXHOJIOTHH B LEJTIOCTHOM KapTUHE MUpA.
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3. Kparkoe conep:kanue IHCHUNIHHBI

Beenenne. @unocodus, ee mpouCcxokIeHNne U poib B 00IIECTBE.

Pasznes 1. OcHoBHBIE (uI0cOPCKUE HIKOJBI.

Antnunas  guinocodust (mocokparuku, cocpuctsl, Cokpar, Jlemokput, Ilmaton, Apucrorens,
AJUTMHUCTHYECKU-pUMCKast (ritocodus). OcHOBHBIE MPOOJIEMBI  CPEIHEBEKOBOH (UIOCOPUM H IIMOXH
Bospoxnenusi. @unocodpuss Hosoro Bpemenu (XVII — XVIII BB.) Uneonorus [Ipocsemenns. Hemerkast
kinaccuueckass duirocodus. Pycckas ¢unocodpus XIX — XX BB. OCHOBBI MapKCHUCTCKOW (uimocodumu.
OcCHOBHBIE HAaIIPABJICHHUS] COBPEMEHHOU (prtocodpuu.

Paznen 2. ®unocodckue KOHUENUUU ObITHS U IO3HAHUS.

[Ipobnema ObiTus B uctopuu ¢unocoduu. IloHsTHs MarepuambHOTO M HaeadbHOTO. OCHOBHBIC
dunocodckue HampaBlIeHUS: MaTepuain3M U uaeanu3M. [IpuHIUMO TI00ATHHOTO HBOJIOIHMOHU3MA B
COBPEMEHHOMN HAay4YHOU KapTUHE MUpAa.

Konnenmum mpocTpaHcTBa 1 BpeMeHH B HCTOpHH (pruitocohru U HAYKH.

[Ipoucxoxaenue co3Hanug. Posb Tpyna B NpPOHUCXOXKIECHUM CO3HaHus. HMpaeanuctuueckue wu
MaTepHaUCTUYeCKre KoHIenuuu co3HaHus. Cosznanume u Mo3r. Co3HarenbHOe U Oecco3HATeNbHOE.
Co3Hanue u s13bIk. CO3HAHUE U CAMOCO3HAHUE.

Konnenuuu rHoceonorun B HCTOpuM (uiocoduu: CeHCyanus3M, palHOHAIN3M, CKENTHIIM3M,
arHOCTHUIIM3M, KOHUENIMS BPOXKICHHBIX UACH, anpuopusM. JluanekThka IO3HAHUS: UYYBCTBEHHOE W
panuoHanbHOe. OCHOBHBIE TEOPUU UCTHHBI.

Pasznea 3. IIpoG.ieMbl yesioBeka B pusiocopuu.

YenoBek Kak mpeaMer Gpuiiocopckoro aHaausa B ucropuu puinocoduu. IIpoucxoxieHne yenoBeka:
NPUPOJIHBIE U COIMAJIbHBIE YCIIOBUS aHTPONOCOIMOTeHe3a. buoiornyeckoe MW COLMAIBLHOE B YEJIOBEKE.
WNHauBua, THIMBUAYATBHOCTE, TMYHOCTD.

CMbICI JKM3HM UM TpeJHa3HaueHHue uyenoBeka. JKu3Hb, cMepTh, OeccmepTue. JIBM)KeHNE HEHACHIIMS,
€ro poib B coBpeMeHHOW >xu3HU. Llenn um mennoctu. CBoOOAa BOJIM M OTBETCTBEHHOCTh JHMYHOCTH.
HpaBcTBeHHbIE, peTUTrHO3HbIE, ICTETUYECKNE [IEHHOCTH.

Pa3nen 4. ®ustocopus ncropun u od1mecTsa

UeoBeK B CHCTEME COLMAILHBIX CBi3ell. JIMYHOCTH M Macchl, CBO0OJA M HEOOXOIUMOCTD.
Owminocodust uctopuu: GOpMAIMOHHAS ¥ IMBWIM3AIMOHHAS KOHIEMIIUU HCTOPUYECKOTO Pa3BUTHSL.
[TporpeccucTckue u HUKIMYECKHE MOAENIU pa3BUTHsL. | 1006anbHbIe TpobiieMbl coBpeMeHHOCTH. KoHnenus
YCTOMYUBOTO PA3BUTHA U CLIEHAPUU OYIIYIIETO.

Ob6mectBo u ero crpykrypa. ComnuaibHas, TOJUTHYECKass W JyxXoBHas cdepbl oOImecTna.
Konnenuu rocynmapcrtsa B uctopuu (uinocodcekoir Mbicnu. ['pakgaHckoe oOIIECTBO W MPaBOBOE
roCyaapcTBO.

Paznea 5. ®unocopckue npodaeMbl XMMHU U XUHMHUYECKOH TEXHOJIOTHH

Hayunoe u BHeHayuHoe 3HaHuWe. CTpyKTypa HaydHOT'O 3HaHHUS, €ro MeTojbl U ¢opmbl. Hayunsie
PEBONIIOIIMM W CMEHA THUIIOB palMOHANBHOCTA. Hayka B COBpPEeMEHHOM MHpe. OTHKAa HAyKd U
OTBETCTBEHHOCTh YUEHOTO.

[IpoGnema cooTHOIIEHUsT HAayKd W TeXHUKH. ColHaabHBIE MOCIEACTBHUS HAYYHO-TEXHUYECKOTO
nporpecca. DTHUECKUEe U SKOJIOTUYECKUE UMIIEPATUBbI PA3BUTHS HAYKH U TEXHUKH.

MecTo XUMUU B CHUCTEME €CTeCTBEHHBIX HayK. OCHOBHas mpoOiemMa XUMUU KaK HAyKu |
npousBojcTBa. Llenu u 3amaun xumudeckoi TexHosnoruu. Crenndrka XMMHUKO-TEXHOJIOTHYECKOTO 3HAHUSA:
byHaaMEeHTaIbHOE U MPUKIATHOE, SMIUPUIECKOE H TEOPETUYECKOE.

4. O0beM y4eOHOM JUCHHUIIMHBI

Bunpr yue6HOM paboThI 3E Axan. 4. Actp. 4.
O0masi TpPyA0eMKOCTh JUCHUILUIMHBI 10 Yy4eOHOMY 4 144 108
ILUIAHY
KonraktHas pa6ora (KP): 1,78 48 36
Jlexmm (Jlek) 0,89 32 24
[Tpaktuueckue 3ansatus (I113) 0,89 16 12
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CamocrositesbHas padora (CP): 1,22 60 45

CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI 1,22 60 45

Bua konTpoJs: JK3aMeH

IK3aMeH 1 36 27

KonTakTHas paboTa — MpoMeKyTOYHAs aTTECTalHS 1 0,4 0,3

IToaroroBka K 3K3amMeny 35,6 26,7

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHBI
«OCHOBBI 5)KOHOMHUKH U YIIPABJIEHHUS MPOU3BOACTBOM»

1 Heap AMCHMIUIMHBI — TOJYYeHHE CHCTEMbl 3HAaHUN 00 SKOHOMMYECKHX 3aKOHOMEPHOCTSX
(GYHKIIMOHUPOBAHMSI  MPOMBIIUICHHOTO  TPOU3BOACTBA B  CHCTEME  HAI[MOHAJIBHOW  DIKOHOMUKH,
dbopMupoBaHHE KOHOMHYECKOI'O MBIIUIEHUS M HCHOJb30BaHUE IOJTYYEHHBIX 3HAHUH B MPaKTHYECKON
JeSATEIbHOCTH.

2 B pe3yabTaTe u3yuyeHHUs JUCUMILIMHBI 00y4AIOIIHUIACH 10JIKEH:

Obaaoams CeNyOMUMA KOMIETCHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

VK-10.1; VK-10.2; VK-10.3; OIIK-3.1; OlIK-3.2; OIIK-3.4; OIIK-3.5; OIIK-3.6; OIIK-3.7;

OIIK-3.11; OIIK-3.14; OIIK-3.15; OIIK-3.16; OIIK-3.17

3nams:

- OCHOBBI IKOHOMHUYECKOU KYIbTYPHI, B TOM YHcIie PUHAHCOBOW TPAaMOTHOCTH;
- OCHOBBI POCCHUMCKOW TIPaBOBOM CHUCTEMbl M POCCHUUCKOTO 3aKOHOJATENIbCTBA, IPABOBBIE U

HPABCTBEHHO-ITHUYECKHE HOPMBI B chepe nmpodeccHoHaTbHON AeSITETFHOCTH;

- IPaBOBbIE HOPMBI, PETYJIMPYIOIINE OTHOILLIEHHE YeJIOBEKA K YEeJIOBEKY, OOILECTBY, OKpYXKaloIllel cpeie;
- OCHOBHBIE KaTE€rOPUH U 3aKOHBI SKOHOMUKHU;
- OCHOBBI ’KOHOMHYECKOM JeSITeNbHOCTH NPEANPUATHS, €r0 CTPYKTYPY U OTPacieBYIO crieupuKy;

KI1acCU(UKAIIMIO IPEATPUSATHIA TIO TPABOBOMY CTaTYCY;

- coJiepKaHKe ATAroB pa3pabOTKU ONEPATUBHBIX MJIAHOB PA0OTHI TEPBUYHBIX TPOM3BOACTBEHHBIX

MOApPa3ACIICHUM.

Ymemy:

- HCTI0JIb30BaTh 3HAHHSI OCHOB SKOHOMUKH MPU IPUHATUNA 00OCHOBAHHBIX PEIICHUI B pa3IUYHbBIX
00J1acTSIX NEeATEILHOCTH,

- HCTIOJIb30BaTh 3HAHHSI OCHOB SKOHOMUKH TPU PEILIEHUH MPOU3BOACTBEHHBIX 33]1aY;

- OCHOBAMH XO3SIICTBEHHOTO U 3KOJIOTHYECKOTO IIPaBa;

- IPOBOJUTH TEXHUKO-3KOHOMUYECKHUM aHaIN3 MHKEHEPHBIX PEIICHUH.

Braoemy:

- HaBBbIKAMHU BbIOOPA SKOHOMHYECKH 0OOCHOBAHHBIX PEIICHUH B PA3INYHBIX 00JIaCTAX

KU3ZHEIESITEIIbHOCTH;

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

MIPOU3BOJICTBEHHBIX MOPA3CICHUII;

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

3 KpaTkoe coaep:kanne IUCHUNIHHBI

Paznen 1. BBenenue. OCHOBBI PHIHOYHOM IKOHOMHU KU

Tema 1: DxkoHOMHUYeckHe TOTpeOHOCTH, Onara W pecypchl. DKOHOMHUYECKHE CHCTEMBl U UX
cymHocTh.  OOIIeCTBEHHOE TMPOU3BOJACTBO W SKOHOMHUYECKHE OTHomieHus. [IpousBoicTBeHHBIE
BO3MOXXHOCTH O0IIIECTBA M SKOHOMHUYECKHH BBIOOp. KpuBas MpoW3BOICTBEHHBIX BO3MOXKHOCTEH. 3aKOH
yOBIBarOIIECH MPEeACIbHON MOJIE3HOCTH. THUIIBI M MOJIEIIM SKOHOMHYECKUX CUCTEM. DIIEMEHT YKOHOMHUYECKOM
cuctembl. TpaaunnonHas s3koHOMUYeckas cucreMa. CoOCTBEHHOCTh: (POPMBI U ITYTH MX MPEOOpa3OBaHUS.

Tema 2: PeiHOUHBI MeXaHU3M copoca U npemioxeHus. CoBepllleHHass W HECOBEpILICHHAas
KOHKypeHIIUU. ToBapHbBIH (PBIHOYHBIN) THUI OOIIECTBEHHOrO Mpou3BoJACTBA. CyYIIHOCTh M YCIOBUS
BO3HUKHOBEHMS pblHKA. BUJIbI phIHKOB M MX cTpykTypa. @yHkuuu peiHka. ToBap u ero cBoiictBa. Crpoc u
npeasioKeHue Ha phIHKE. [IOHSATHE «3JIaCTUYHOCTBY». DIACTUYHOCTH CHpOca U MPEIIOKEHUs, TOUCHHAs U
nyroBasi. CoBeplIeHHAas W HECOBEpIICHHas KOHKypeHIHH. MoHomnonus. Makcumuzanus MOpuObLIN
MOHOMOJAUCTOM. OJIUTONOUSI.
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Tema 3: [loHdaTHEe HaUMOHAIBLHOM SKOHOMHUKH, OCHOBHBIE MAaKPOAIKOHOMHUYECKHE IOKA3aTelu.
[ToHSTHS COBOKYITHOTO CHpPOCa M COBOKYIHOTO MPEIJIOKEHHUS, (aKTOphl, BIUAIOIINE HA MUX H3MEHEHHS.
[Torpebnenuss u coepexeHus. DKOHOMHUECKUH Kpyroodopot. IIpons3BoacTBo, 0OMEH W pacrpenesneHue.
[ToTpebnenue, coepexeHre, MHBECTUIIMH TOBAPOB U YCIIYT.

Tema 4: @unancoBas cucreMa M (UHAHCOBAs MOJUTHKA OOmIeCTBa. ['OCyAapCTBEHHBIN OIOKET U
rocynapcTBeHHbIN noar. Hamoru u HamoroBas cucrema.

Pa3nes 2. JxoHOMHYeCKHE OCHOBBI YIIPaBJICHUSI IPOU3BOICTBOM

Tema 5: Ilpennpusarue kak CyOBEKT PHIHOYHOTO XO3SMCTBA. JKOHOMUYECKHE 3aKOHBI U OCOOCHHOCTH
WX TPOSBICHHS HA NpeanpusTuu. Poiip crenmanucra XMMHUYECKOM NpoMbliuieHHOCTH. IIpennpusrue B
CHCTEME pBIHOYHOM SKOHOMHUKH. [Ipenmpusarue — Kak CyOBEKT M OOBEKT NPEANPHUHUMATEIHCKOM
NEeSTeNIbHOCTH. 3aKoHoJaTellbHasg 0aza MNpeAnpuHUMATENIbCKON aesTeNbHOCTH. HopmaTuBHO-IpaBOBBIE
aKThl,  perJiaMeHTHPYIOUINEe  JAEATEeIbHOCTh  mpeanpustus. OpraHu3aluOHHO-TIPABOBBIE  (OPMBI
NpeIIPUHUMATEIBCKON N1eATEeNbHOCTH U KPUTEPUU HMX BbIOOpa. DOpMbl COOCTBEHHOCTH. BHemHss u
BHYTPEHHSISI Cpe/ia MPEAPUSATHUS.

Tema 6: MatepuanbHO-TeXHHUECKass 0aza mpousBojacTBa. ChIpheBas M TOIUTMBHO-dHEPreTHYECKAs
0a3a XMMHMYECKMX TNPOU3BOACTB. IIpOM3BOJICTBEHHAass mporpaMmMa M MPOU3BOJICTBEHHAs MOIIHOCTb
npennpusaTus. KauecTtBo U KOHKYPEHTOCIOCOOHOCTh MPOAYKIHMH. DKOHOMUYECKOEe 00OCHOBaHUE BbIOOpa
CBIpbsl M TOmIMBa. PecypcocOepexenne. ANbTepHAaTHBHbIE MCTOYHHUK CBHIPbS M dHEpruu. OpraHuzanus
CKJIAJICKOT0 X03siCTBA.

Tema 7: MarepuaiabHO-TEXHHUYECKHE pecypchl npeanpusaTis. OCHOBHBIE POU3BOJCTBEHHBIE (OHIBI
XUMHUYECKHX MPEeANpUATHI: TOHATHE, KiIaccuukauus U cTpykrypa. [loHsTHE U CTpPYKTypa OCHOBHBIX
cpeactB. OreHKa OCHOBHBIX CpeACTB. MeTonbl OIEHKH OCHOBHBIX (oHIOB. Ilokazarenu ucmoiab30BaHUSA
OCHOBHBIX TTPOU3BOCTBEHHBIX (PoH10B. MI3HOC 1 amopTH3aiius ocCHOBHBIX (poH10B. O1ieHka 3pheKTHBHOCTH
UCIIOJIb30BaHUSI OCHOBHBIX MTPOU3BOICTBEHHBIX (DOHI0B. Bocpon3BoacTBO OCHOBHBIX cpencTB. OO0OpOTHbIE
CpEICTBa MPEANPUATHUS: TIOHATHE, COCTaB U CTPyKTypa. Mcrounuku (popmMupoBaHus 0OOPOTHBIX CPEACTB.
Ob6opaunBaeMocTh OOOpPOTHBIX CpeACTB. MarepuanbHble 3amackl Ha mnpeanpusatud. OmnpenencHue
MOTPEOHOCTH B 0OOPOTHBIX CPECTBAX.

Tema 8: TpynoBeie pecypebl npeanpustus. [lepconan npennpustuss U ero cTpykrypa. OCHOBBI
OpraHM3aly Tpyda Ha npeanpuatud. I¢G(GEeKTUBHOCTh MCIOJIB30BAHUS MEpCOHAIa U pabodyero BpeMEeHH.
[IpousBoAUTENBHOCTE TPyAA U omiata Tpyaa. OpraHu3zanus 3apaboTHO TuiaThl Ha npeanpustian. CocTaB u
CTPYKTypa MPOMBIIUIEHHO-IIPOM3BOJCTBEHHOIO IepcoHana. [Ipom3BoAMTENBHOCTE Tpyna: TMOHSTHE,
MOKa3aTenn W MeTOoAbl u3MepeHws. MHauBHayalbHas W OOIIECTBEHHAs MPOU3BOAUTEIHLHOCTH TPY/A.
Pe3epBbl u (hakTOpHI MOBBILICHUS MPOU3BOAUTEIHLHOCTH Tpyaa. DOpMbl, CUCTEMBI M pa3Mep OILIaThl Tpyaa
Ha IPEANPUSITHH.

Paznen 3. TeXxHNKO0-9KOHOMHYECKH A aHAJIM3 HHKEHEPHBIX PelleHuil

Tema 9: Jloxoas! U pacxozsl Ha MPOU3BOJCTBO, U PEATIM3ALINIO IPOAYKLINHU Npeanpusatus. U3nepxku
MPOM3BOJICTBA MPOAYKIHH (CEOECTOMMOCTB), MPUOBLIb, PEHTAOCIBHOCTh M IleHOOOpa3zoBanme. [loHsaTHE
3aTparhbl Ha MPOU3BOACTBO M PEATHU3ALHUIO MPOAYKINH (cebecTOMMOCTh). Bubl 1 3HaYeHne Kiaccuukanuu
3arpar. CTpyKTypa 3aTpaT Ha IPOU3BOACTBO U PEATU3ALUIO MPOAYKIUHU. TEeXHUKO-3KOHOMUYECKUNA aHAJIU3
WH)KEHEPHBIX pemieHuil. OcoOeHHOCTH pacdera 3aTpaT Ha MPOU3BOJICTBO M PEAIH3ALUI0 NPOAYKIHH B
KOMIIIEKCHBIX MPOU3BOACTBaX. OCHOBHBIE MYTH CHMXKEHHS 3aTpaT HA MPOU3BOJCTBO MPOAYKIMH. J[0XOJIbI
npennpusaTus. [loHsTHE MPUOBLIN U T0X0a MPEANPHUATHS, METOIBI UX pacueTa. PEHTa0eNbHOCTh, €€ BUIIBI U
MeTo/Ibl pacueTa. [1yTi noBbIIeHNs MPUObUIM U PEHTA0ETbHOCTH HA PEIIPUITHSIX.

Tema 10: IlenooOpa3zoBanue M IeHOBass NOJAMTHKA. LleHa HA TPOAYKIMIO W TNPHHLIUIBI
nenooOpaszoBanus. Buasl nien. CTpykTypa IIeHBI, cucTeMa I1eH. B3auMocBs3u 1ieH u uzzaepikek. Llenosas
nojuTuka. Pa3paboTka 1IeHOBOM CTpaTeru.

Tema 11: ®uHaHCOBO-KPEAUTHBIE OTHOIICHUS TPEANPHUATHNH M CHCTEMa HaJIOTOOOJI0XKCHUSI.
[TonsiTue, coctaB u cTpykTypa GpuHaHCOB pennpusTus. [IpuHIUIBEI HatoroodnoxeHus. Hamoru u mmarexw,
YCTaHOBJIEHHBIE 3aKOHOAATEILCTBOM: BUbI, CTABKU, 00BEKTHI HAJIOTOOOJI0KEHHUS U CPOKH YIUIAThl HAJIOTA B
OrO/IKeT.

4 O0beM yueOHO# JUCUUIIJIMHBI

Bup yuye6Hoii padoThi O0BLeM THCHUILIHHBI
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3E Axkan. | Actp.
4. 4.

OO0masi Tpy10€eMKOCTh 1M CHUILITHHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 0,89 32 24
Jlexuun 0,44 16 12
[Tpaktrueckue 3ansatus (113) 0,44 16 12
Jlabopartopusie pabots (JIP) - - -
CamocrosiTesibHas padoTa 2,10 75,6 56,7
KoHnrtakTHas camocTosTenbHas pabora 0,4 0,3

2,10
CaMocCTOsITENIbHOE N3YUYEHHE PA3AEIOB IUCHUIIIMHBI 75,6 56,7
Bug uTOroBoro KOHTpoJIs: 3a4eT ¢ OLEHKOM

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHBI
«ConuaJbHO-TICHX0JI0THYeCKHEe OCHOBBI PA3BUTHUS JTUYHOCTI)

1 Heab aAuCUMIUIMHBI — (OPMUPOBAHUE COIHMAIBHO OTBETCTBEHHOW JHUYHOCTH, CIIOCOOHOW K
CaMOOpraHu3alMi ¥ Pa3BUTHIO, YMEIOIIEH BBICTPAWBATh M PEATM30BBIBATH CBOIO KU3HEHHYIO CTPATETHIO,
CIIOCOOHOHM YIPaBsATH CBOMM BPEMEHEM B HOBBIX COIMAIBHBIX PEATUSAX, B YCIOBHIX HENPEPHIBHOTO
o0pa3oBaHMs, yMEIOIIEH OCYIIECTBISITh COLMATBLHOE B3aWMOJCWCTBHE M pPEaJN30BBIBATH CBOKIO POJb B
KOMaH/Ie.

2 B pe3yabTaTe N3y4eHHs JMCUUILIAHBI 00y4AIOIIMICS 10/2KEH

OO6manath caeAyOMMUME KOMIIETEHIIUSIMHA U HHAUKATOPAMHU WX JTOCTHIKEHUS:

VK-3.1, VK-3.2, VK-3.3, VK-3.4, VK-3.6, VK-5.10, VK-6.1, YK-6.2, YK-6.3, VK-6.4, VK-6.5, VK-

6.6, VK-9.1, VK-9.2, VK-9.3,

3nams:

— CYIIHOCTh MPOOJIEM OpPTraHM3allud U CaMOOPTAHU3AlMK JIMYHOCTH, €€ TOBEJICHUS B TPYIIE B
YCIIOBUSIX COBPEMEHHOTO OOIIECTBA M HEMPEPHIBHOTO 00pa30BaHNS;

— METOJbl CAMOOPTAHMU3ALMKU U Pa3BUTHUS JTUYHOCTH, BBICTPAUBAHUS U pPealM3allUd TPACKTOPUU
caMOpa3BUTHS, BEIPAOOTKH IIeJIeTIONIaraHusl U MOTUBAIMOHHBIX YCTAHOBOK, Pa3BUTHS KOMMYHHKAaTHBHBIX
CIIOCOOHOCTEH U TIOBEICHHUS B TPYIIIIE;

— OOIIyI0 KOHIEMIIMI TEXHOJOTUM OpraHu3aIllid BPEMEHU M TMOBBIMIEHUS Y(HPEKTUBHOCTH €ro
WCIIOJIb30BAHUS,

— METOAWKH U3YYCHHS COLMATbHO-TICUXOJIOTUYECKUX SBICHUH B cdepe YIOpaBICHHS W
CaMOYTPaBJICHUS TUIYHOCTH, TPYIIBI, OPTaHU3AIIUH.

Ymemy:

— TUTAaHUPOBATh M PEIIATh 3aJa4H JIMYHOCTHOTO U MPOGECCUOHATLHOTO PAa3BUTHS,

— aHaJIM3UPOBAaTh  CBOM  BO3MOXHOCTH WM OTPAaHUYCHHS,  HMCIIOJB30BaTh  METOJIbI
CaMOJMAarHOCTUKHU, CAMOIIO3HAHUS, CAMOPETYIISIIUUA U CAMOBOCIIMUTAHUS;

— YCTaHABIMBAaTh C KoJuleraMu (OJHOTPYNIHUKAMHU) OTHOIICHHUS, XapaKTePHU3YIOIIHUECs
3 PEKTUBHBIM YPOBHEM OOIICHHUS;

— TBOPUYECKHM TMPUMEHATH B pEHICHUH TNPAKTUYECKUX 3aJad HMHCTPYMEHTBHI TEXHOJOTHUM
OpraHu3aIiy BPEMEHH U TOBBIMICHHS 3((HEKTUBHOCTH €T0 MCIIOJIb30BaHMUS.

Bnaoemy:

— COLUMAIBHBIMUA M TICUXOJIOTHYECKUMHU TEXHOJOTHUSIMH CaMOOPTaHW3AIlMH W Pa3BUTHS JIMYHOCTH,
BBICTPAMBAHUS U PEAIM3ALUU TPACKTOPUH CAMOPA3BUTHS;

— WHCTPYMEHTaMHU ONTHUMH3AIUN HCIIOJIH30BaHUS BPEMEHHU, HABBIKAMH IUIAHUPOBAHHS JHUYHOTO H
y4eOHOro BpeMEHH, HaBBIKAMU CaM000OPa30BaHMS;

—  TEOPETHMYECKUMHU U  MPAKTUUYECKUMHU  HaBBIKAMHU  MNPEAYNPEXKIACHUS U  pa3pelieHus
BHYTPHJIMYHOCTHBIX W TPYNIOBBIX KOH(JIUKTOB,;

— crmoco0aMy MOTHUBAIIMH YJICHOB KOJIJICKTHBA K TMYHOCTHOMY U TIPO(ECCHOHATLHOMY Pa3BUTHIO;

— CMOCOOHOCTSAMHU K KOHCTPYKTHBHOMY OOIIEHUIO B KOMaHE, pe(IeKCUH CBOETO TMOBEIACHHS H
JTUAEPCKUMHU KaueCTBaMH,

3 Kpartkoe cogep:xaHue JUCUMILIHHbBI
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Pasoen 1. Obwecmeo. nosbvie ycnous u hakmopsl pazeumus TIUYHOCMU

1.3 CoBpeMeHHOE OOIIECTBO B YCIOBHUAX TNIOOAIM3AIMU U HH()OPMATHU3AIINH.

1.4 CoumanbHble IPOLIECCHI

1.5 MHCTUTYTHI collMann3aiuy JUYHOCTH

1.6 Uncturyt oOpa3oBaHus

1.7 CoumanbHasi 3HAYUMOCTH MPOHECCUH.

1.8 «Mos npodeccust B COBpeMEHHOM pOCCUHCKOM OOIIECTBE)

Paszoen 2. Jluunocmo. Coyuanvhvie u ncuxonio2uieckue mexHoi02uu Camoopeanu3ayuu u
camopazeumuisl

2.7 Ilcuxonorust TMYHOCTU

2.8 Crpareruu pa3BUTHUS U CAMOPA3BUTHS JIUYHOCTH

2.9 Camoopranusanus U camopean3anus JUIHOCTH

2.10JIn9HOCTh B CHCTEME HEMPEPHIBHOTO 0Opa30BaHMS

2.111enenonaranue B JMYHOCTHOM M mpodeccruoHanbHoM pa3Butuu. I[Ipaktukym «Iloctpoenue
KapbepbI».

Pasoen 3. I'pynna. Coyuanvmvie u ncuxonocuyeckue mMexHON02UU 2PYAN08020 NOBeOeHUs U
Jauoepcmeda

3.6. KomnexTus u ero popmuposanue. [Ipaktukym «lIcuxomorust oomeHus»»

3.7. Ctunm pykoBojicTBa u auaepcrBa. [Ipaktukym «Komangooopazosanue. JInmgepcTtBoy»

3.8. [IpakTukym «YnpaBieHne KOH(QIUKTHBIMU CUTYalUsIMHU B KOJUICKTUBE

3.9. IlpakTukym «MOTHUBBI TUYHOCTHOTO POCTa»

3.10. ConmanbHO-TICUXOJOTHMYECKOE OOecreyeHne YIpaBiIeHUs KOJUIEKTHBOM. IIpakTukym
«VcKyccTBO ynpaBiIaTh cO00»

OO11ee KOIMYECTBO pa3aesioB 3.

4 O0beM yueOHO# JUCHMIIJIMHBI

O0beM TMCUMTLTHHBI
Buna yueOHo# padoThI Axax | Acp.
3E
4. 4.
O01mas TPy10eMKOCTh TUCIHHUILIHHBI 2 72 54
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 0,88 32,0 24
Jlexmm 0,44 16,0 12
[Ipaktrueckue 3austus (I113) 0,44 16,0 12
CamocrosiTesbHasi padoTa 1,11 40 30
KonrtakTHas camocrosTenbHas pabora 111 0,2 0,15
CaMocTosITEeNbHOE N3YUYEHHE PA3AEIOB IUCIUIIIMHBI ' 398 | 29,85
Bua konTpoJis: 3auer

AHHOTanUs padoyeil NPOrpaMmMbl JUCUUIIIMHBI
«O0mas 1 HeOpraHm4vecKass XuMusH)

1 Heap QMCUMIUIMHBI — MPUOOPETCHHE 3HAHWUN M KOMIETCHIMH, (OopMUpOBaHHE COBPEMEHHBIX
MPEJICTABICHUI B 00JIACTH TEOPETUIECKUX OCHOB XUMHH U XUMHH JICMEHTOB.

2 B pe3yabTaTe H3yuyeHHUs JUCUMILIMHBI 00y4aI0IIHUIACH 10JIKEH:

Obaadoams cAenyOMUMI KOMIETCHIMSIMEA U WHANKaTopamu ux aoctmkenus: OIIK-1.1; OIIK-1.5;
OIIK-1.9.

3namo:

— 3JIEKTPOHHOE CTPOCHHE aTOMOB M MOJIEKYJ;

— OCHOBBI TEOPHUM XHMHYECKON CBS3M B COCAMHEHUSX PAa3HbIX TUIIOB, CTPOCHHUE BEILIECTBA B
KOHJCHCUPOBAaHHOM COCTOSTHUHU;

— OCHOBHBIE 3aKOHOMEPHOCTHM TMPOTEKAHUS XMMHYECKHUX IMIPOLIECCOB M  XapaKTEPUCTHUKU
PaBHOBECHOT'O COCTOSIHUS;

— METO/Ibl OTMCAaHUsI XUMUYECKUX PABHOBECUH B PACTBOPAX JIEKTPOIUTOB;

— CTPOEHUE U CBOMCTBA KOOPIMHAIIMOHHBIX COEAMHEHUI;
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— MOJIYYEHHE, XUMUUECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX HEOPTaHUYECKHUX BELIECTB.

Ymems:

— BBIIIOJIHATH OCHOBHBIE XUMUYECKHE OIIEpAIMH, ONPEAEIATh TEPMOJUHAMUUECKUE XapaKTEPUCTUKH
XUMUYECKHX PEAKLIU U PAaBHOBECHBIE KOHLIEHTPALlMU BEILECTB;

— HCIIOJIb30BaTh OCHOBHBIE XMMHUYECKHE 3aKOHBI, TEPMOAMHAMMUECKHUE CIIPABOYHBIE JAHHBIE IS
pelieHus npodeccrnoHalbHbIX 3a/1a4;

— MPOTHO3UPOBATH BIMSHUE PA3INYHBIX (DAKTOPOB HA PABHOBECHE B XUMHUECKUX PEAKLIUSX.

Braoemy:

— TEOPETUYECKUMHU METOJAaMHU OIMCAHMS CTPOEHHS M CBOMCTB MPOCTBIX M CIIOXHBIX BEIIECTB Ha
OCHOBE DJJIEKTPOHHOIO CTPOECHMSI MX aTOMOB M IIOJIO)KEHUS B IEPUOJMYECKON CHCTEME XUMHUYECKHX
3JIEMEHTOB;

— OCHOBHBIMU HaBBIKAMHU pa0bOThI B XUMUYECKOH 1TabopaTopuu;

— DOKCIIEPUMEHTAIbHBIMH METOJaMHU OMPEENIEHNUs HEKOTOPhIX (U3UKO-XUMUYECKUX CBOMCTB
HEOPraHUYECKUX COCTMHEHUN.

3 Kpartkoe cogep:xaHue JUCUMILIHHBI

Pasoen 1. IlpuHIMIIBI XUMUAN

1.1 Ctpoenue aroma.

BonHoBBIE cBOliCTBa MaTepuabHBIX 00BEKTOB. YpaBHeHue Ae bpoitnsa. CooTHoLIeHNE HeonpeneneHHoCTel
I'eitzenOepra. [lonsTHe 0 KBaHTOBOW MexaHuKe U ypaBHeHuU LlIpenunrepa.

1.2 Ilepnonnueckuii 3aKOH ¥ NEPUOINYECKAS CUCTEMA.

CoBpemenHast GopMyJIHpPOBKa MEPHOIUUECKOro 3aKoHa. [leproanueckas cucreMa U ee CBSI3b CO CTPOCHHUEM
aTOMOB. 3alOJHEHUE 3JEKTPOHHBIX CJIO0EB M 000J0YEK aTOMOB B IIEPUOJUUECKON crcTeMe sreMeHToB J[.1.
Meuneneesna.

1.3 OkucnIuTeNnbHO-BOCCTAHOBUTEIBHBIE MTPOLIECCHI.

Crenenu okwuciieHHs. BakHellue OKUCIWTENN W BOCCTAaHOBUTENW. BakHeillnne cxembl NpeBpalleHHs
BELIECTB B OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIX PEAKIIMSIX.
1.4. Xumuyeckas CBsI3b M CTPOCHUE MOJIEKYI.
KoBanenTHast cBs3b, OCHOBHBIE IIOJIO)KEHUS METO/1a BAJICHTHBIX CBA3€H. PaccMOTpeHne cxem nepeKkphIBaHUs
aTOMHBIX opOuTaneii mpu 00pa3oBaHWM CBsA3el B Mojekynax. [mOpummsanuss BOJTHOBBIX (DYHKITHIA.
OcHOBHBIE TIOJIOXKEHHUS MeToAa MoJyeKylsipHbix opoutaneir (MO JIKAO). Meron I'mmmecnu. OOmue
CBEJICHNUs O KOMIUIEKCHBIX COEIMHEHMSX, UX CTpPOCHHE. MEeXMOJIeKyIsipHas M BHYTPUMOJIEKYJISPHAS
BOJIOPOJIHAs CBsA3b. VIOHHAs CBsI3b KakK NpeAeNbHBIN claydail KOBaJIGHTHOM cBsa3Hu. OOIIMe MpeacTaBIeHHs O
MEXMOJIEKYJIIPHOM B3aUMOJICUCTBUU: OPUEHTALIMOHHOE, MHAYKIIMOHHOE, JUCIIEPCUOHHOE B3aUMO/ICHCTBHUS.

1.5. TloHsATHE O XMMHUYECKON TEPMOINHAMUKE.

Tepmonuuamudeckue (QYHKIIMA COCTOSHHS (XapaKTepuCcTHUYecKue (GYHKIHUH). BHYTpEeHHssT JHEprust u
SHTAJBIHNA, UX (QHUIUUECKUH CMBICH. TepMOXUMHS M TEpPMOXMMHMYECKHE YypaBHEHHUs. 3akoH lecca wu
cnenctBusi u3 Hero. [loHsitue 00 SHTponMHU, aOCOIIOTHAS SHTPONUS U CTPOEHHE BellecTBa. V3meHeHue
SHTPONMHU B Pa3IMYHbIX IIpOLECcCaX.

1.6. [ToHsITHE O XMMUYECKON KUHETHKE. XMMUUYECKOE PAaBHOBECHE.

OpHocTaauiiHblE M CJOXHBIE pEaKUMHM. 3aKOH JAecTByromux Macc. KoHcTraHTa CKOpOCTH pPEaKIMH.
MoneKyIapHOCT, U MOPSAAOK PEaKIMH. 3aBUCUMOCTb CKOPOCTH PEAKLHUH OT TEMIEPATYPBI; SHTAIBIIHSI
aKTUBALMU. [ OMOTre€HHBI U r€TePOreHHbIN KaTalu3.

HctunHoe wu kaxymieecss paBHOBecus. KoOHcCTaHTa XHMMHYECKOro paBHoOBecusa. CwelnieHue
XUMHUYECKOro paBHOBecus, npuHuu Jle-llarense — bpayHa.

Oneprusi ['m60ca, ee CBsA3b ¢ PHTponUeNd W SHTaNbNUEH. Duznyeckuii cMmpica dHepruu [ mbdOca.
OHTPONUUHBINA U SHTANIBNUIHBIN (QakTopsl mporecca. CBsizb AG'r ¢ KOHCTAaHTOW PaBHOBECHSI.

1.7. PactBopsl. PaBHOBECHS B pacTBOpax.

ITporecchl, compoBOXKIarOMIME OOpa30BaHHE MXHIKUX HCTUHHBIX PACTBOPOB HEIIEKTPOIMTOB H
3JIEKTPOJINTOB. ACCOLUMUPOBAaHHbIE M HEACCOLMHMPOBAHHBIE AJIEKTPOIUTHL. (CTeneHb JUCCOLMALNU.
Koncranta aucconmanuu. PaBHoBecue B CHUCTEME, COCTOAILIEH W3  HACBHIIIEHHOIO pacTBOpa
MajopacTBOPUMOTO 3JIEKTPOJIUTA U €ro KpUCTAIUIOB. PaBHOBECcHE B pacTBOpax KOMIUIEKCHBIX COEIMHEHUH.
PaBHOBecue qucconuanuyu Bo/ibl, MHOHHOE MPOU3BEIEHUE BOJIBI M €r0 3aBUCUMOCTh OT Temneparypsl. [Ilkana
pH. I'maponus conei.

Pa3zoen 2. Heopranudeckasi XuMus
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2.1. XuMus s-371eMeHTOB. 2.2. XuMus p- 3JIEMEHTOB.

Bonopoa-nepBelil 371eMEHT MEPUOIUYECKON CUCTEMBI, €r0 JBOMCTBEHHOE MOJIOKEHUE. DIEMEHTHI 1—
2 u 13-18 rpynn nepuoauveckoil cucTeMbl. 3aKOHOMEPHOCTH B M3MEHEHUH 3JIEKTPOHHBIX KOH(UTYpaIuii,
BEJIMYUH PAJUyCOB, JJIEKTPOOTPULATEIIBHOCTY M DSHEPrMU HMOHU3AIMM aTOMOB. THIHMYHBIE CTEINEHU
OKHUCJIEHHA. XUMHUYECKHUE CBOWMCTBA IPOCTHIX BELIECTB. 3aKOHOMEPHOCTH B CTPOCHHMHM U CBOMCTBax
OCHOBHBIX TUIIOB COEIMHEHM, UX norydeHue. [Ipupoanaslie coenMHEHMs, IOTyYEHUE U IPUMEHEHHUE.

2.3. Xumus d-anemeHTOB. 2.4. Xumus f- 371eMEeHTOB.

OnemeHThl 3—12 Tpynn NepuoguyYecKol CHUCTEMbl. 3aKOHOMEPHOCTH B U3MEHEHHH SJICKTPOHHBIX
KOH(QUTYypaluii, BeIMYUH pPAJWyCOB, OJHEPrMM HOHU3ALMHU, XapaKTEPHBIX CTEMEHEH OKUCIICHHUS,
KOOPJMHAIIMOHHBIX YHCEN aTOMOB. [IpupoiHbie COeAMHEHMS, TOIYYCHUE U COTIOCTABICHUE (PU3NYSCKUX U
XUMUYECKUX CBOMCTB NpPOCTBIX BemecTB. CTpoeHMe M CBOWCTBA OCHOBHBIX THIIOB COEAUHEHUM.
OcobenHoctu f- 371EMEHTOB.

4 O0beM yueOHO# JUCUHUIIJIMHBI

Beero CemecTtp
Buj yueOHoi1 padoThl 1 2
3E Axan. 4. 3E | Axkan. 4. 3E | Axkag. 4.
A 12 $32 | 71| 232 | s 180
JVICIIATUTAHBI
Kourakruan padora - 6,23 24 356 128 |267| 96
ayIMTOPHbIE 3aAHATHA:
Jlexuuu 1,78 64 0,89 32 0,89 32
[paktuueckue 3ansatus (I13) 0,89 32 0,89 32 - -
Jlaboparopusie paboTs (JIP) 3,56 128 1,78 64 1,78 64
CamocrosiTesqibHAs paboTa 3,77 136 2,44 88 1,33 48
KoHnTakTHas camocTosiTenbHast ) ) )
paborta 3,77 2,44 1,33
CamocTrosiTeTbHOE U3YUCHUE 136 38 48
pa3aenoB TUCIUTUTHHEI
Buabl koHTpOJIA:
IK3amMeH 2 72 1 36 1 36
KonraktHas pabora —
IPOMEKYTOYHAS aTTECTALNS 2 08 1 04 1 04
[ToaroroBka k 3K3ameHy 71,2 35,6 35,6
Buj MTOroBOro KOHTPOJIS: IK3aMEH IK3aMeH
Cemectp
Buj yueOHoi1 padoThI Beero 1 2
3E Actp.u. | 3E | Actp.u4. | 3E | Actp. u.
e e 12 324 | 7 189 | 5 135
JVCIIATUTAHBI
Konraxrnas pagora- 6,23 168 | 3,56 96 2,67 72
ayIMTOPHbIE 3aHATHA:
Jlexuuu 1,78 48 0,89 24 0,89 24
[Mpaktuueckue 3ansatus (I13) 0,89 24 0,89 24 - -
Jlaboparopusie paboTs (JIP) 3,56 96 1,78 48 1,78 48
CamocrosiTesibHAs paboTa 3,77 102 2,44 66 1,33 36
KoHnTakTHas camocTosiTenbHast ) ) )
paborta 3,77 2,44 1,33
CamocTrosiTeTbHOE U3YYCHUE 102 66 36
pa3aenoB UCIUTUTHHEI
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Buasbl koHTpOJIA:

IK3aMeH 54 27 27

§;§;2§;1Hq§:§0;ieCTaunﬂ 06 0.3 0.3
[ToaroroBka Kk 3k3aMeHy 53,4 26,7 26,7
Bua uToroBoro KOHTpoOJIA: IK3aMeH IK3aAMEH

AHHOTaNuA padoyell MPOrpaMMbl JUCHUIJIMHBI
«Opranuveckasi XUMHD)

1 Heap AUCHUIUIMHBI — TPUOOPETCHHE CTYACHTAMHU 3HAHUH O CTPOSCHUH OpPraHUYECKHX
COEIMHEHUHN, OCHOBHBIX XHMMHYECKHUX CBOMCTBAaX pAa3JIMYHBIX KJIACCOB OPraHUYECKUX COCIWHEHHU U
METOJIaX UX TMOJTYYCHHsI, KaK TIPOMBIIUICHHBIX, TaK U Ta00OPaTOPHBIX.

2 B pe3yabTaTe u3yuyeHHUs JUCUMILIMHBI 00y4aIOIIHUIACH 10JIKEH:

Obaaoame cAenyOMAMI KOMIETCHIMSIME U WHANKaTopamMu ux aoctikenus: OIIK-1.2; OIIK-1.6;
OIIK-1.10.

3namu:

— TEOPETHUYECKHE OCHOBBI CTPOCHHUS M CBOMCTB Pa3IMYHbIX KIACCOB OPraHUYECKUX COEANHEHUI;

— CIOCOOBI MOTYYEHHS ¥ XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPraHUUYECKUX COSTMHECHUI;

— OCHOBHBIE MEXaHW3MBI IIPOTEKAHNsI OPraHUYECKUX PEaKIHii;

Ymemy:

— MIPUMEHATH TEOPETUYECKHE 3HAHUS JIJIs1 CHHTE3a OPraHMYECKUX COEIMHEHNI pa3IMYHbIX KJIACCOB;

— aHAIM3UPOBATH U MPE/ICKA3bIBATh PEAKIIMOHHBIE CBOMCTBAa OPraHMUECKUX COCIMHEHU;

— COCTaBJIAITh CXEMbI CHHTE3a OPIraHUYECKUX COCMHEHUM, 3aIaHHOTO CTPOCHHS;

Braoemy:

— OCHOBaMH HOMEHKJIATYphI U KJIacCU(PUKAIIMK OPraHUYECKUX COEANHEHUI,

— OCHOBHBIMU T€OPETHUECKUMHU MPEACTABICHUSIMH B OPraHUUECKOW XUMUH;

— HaBbIKaMH 00OCHOBAHUS PALIMOHAIIBHBIX CIIOCOOOB MOTyYEHUS] OPraHMYECKUX BEILIECTB.

3 KpaTkoe coaep:kanue TUCHUNIHHBI

Pazoen 1. Teopus xumuueckoeo cmpoenus u HacvlyeHHbvle Yene8000poovt (VB).

1.1. [Ipuposa XMMHUYECKOM CBSA3U

[Tpupona xoBaneHTHOM cBsi3u. Dopmynsl JIbtonca. opmanbHbiii 3apsaa. Teopust rudbpuanzanun AO.
Teopusi OTTaIKWBaHUS ANEKTPOHHBIX TMap BajneHTHOW ob6onouku (ODIIBO) u dhopma Monekyn. ATOMHO-
opOuTtansHbie Moenu. DPdekTrl B opranndeckoi Xumuu. [loHATHE 0 MEeXaHW3ME XUMUYECKON pEaKIluu.
[IpomexxyTouHbIE COEAMHEHUS U YACTHUI[Bl OPraHUUYECKUX PEAKIIUM.

1.2 Anxanbl

I'omonoruueckuit psn. Mzomepus. Homenxiatypa. CrnocoObl mosyuenusi. IlpocTtpancTBeHHOE U
9JIEKTPOHHOE CcTpoeHue. dusmueckue cBoicTBa. OOImIas XapaKTepUCTHKA PEAKIIMOHHON CIOCOOHOCTH.
IToctymar XsMMoHAaA..

1.3 Crepeounzomepusi

Tunel cTepeon30MepoB: KOH(POPMEPHI, TEOMETPHUUECKHE HU30MEpPHI, SHAHTHOMEphl. OnTuueckas
n3oMepus. XHUPaJbHOCTh. OJHaHTHUOMEpHL. Pamemudeckas cmech. CrnocoObl MPOCTPAHCTBEHHOTO
M300paXeHHs ONTUYECKUX M30MepoB. OTHOcUTeIbHAs U abcomroTHas KoHpurypamuu. [Ipoekiun Ouiepa.
D,L-Homenknatypa. R,S-Homenkmarypa. [lonarne 00 onTH4YecKOW aKTHUBHOCTH COEAMHEHUH C JBYMS
ACUMMETPUYECKUMHU LIEHTPAMH.

1.4 I{uknoaakaHbl

I'omonoruueckuit psg. Wzomepus. Homenxiatypa. Cnoco6sl monydenus. Kondopmaruu. Tumst
HanpspKeHUH B IUKIIax. GU3nyecKkre CBOMCTBA. Peakiiny [UKI0aJIKaHOB.

Pa3zoen 2. Henacvluennule yenee000poobi.

2.1. AnkeHsl

l'omonoruueckuit psn. Wzomepusi. Homenknarypa. Cnoco6sl momydeHusi. IlpoctpancTBeHHOE
cTpoeHue. Pu3nyeckue CBOMCTBA. Peakiiuu aJlkeHOB.

2.2 ANKUHBI
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I'omonoruueckuit psn. Mzomepus. Homenxiatypa. CrnocoObl mosyueHusi. IIpocTtpancTBeHHOE U
3JIEKTPOHHOE cTpoeHne. dusnueckue cBoiicTBa. Peakiiuy ankuHOB.

2.3. AnkagueHbl U MOJUEHBI

[TonsiTHe O TEPUIUMKINYECKHX peaknusax. [omomornueckuii psg. Knaccudukamus. M3omepus.
Howmenknarypa. CriocoOsl nonyuenus. Peakuuu 1,3-ankagueHoB. [ToHsTHE 0 NEPUIMKINYECKUX PEAKIIHIX.
[uxnonpucoenuaenue.. OcodeHHOCTH peakiuil J(nnbca-Anbaepa.

Pa3zoen 3. Apomamuueckue coeounernus.

3.1 Teopuu apoMaTUYHOCTH.

CoBpeMeHHBIE TIPEACTABICHUS O CTPOCHHH OCH30J1a. ApOMAaTHYECKUN XapakTep OeH30ia. DHEprus
conpspkeHus. O0Iue KpUuTepuu apoOMaTHIHOCTH.

3.2 Coenunenus 0€H30JLHOTO Psia

Nzomepus. Homenknarypa. CriocoObl momydeHus. [IpocTpaHCTBEHHOE M 3IIEKTPOHHOE CTPOCHHE.
®dusndeckue cBoiicTa. O0IIas XapaKTeprUCTHKA PEaKITMOHHOM CIIOCOOHOCTH.

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

4.1 'amoreHONMPOU3BOIHBIE

Knaccudpukanus. Homenkmnarypa.

Anxwi- u ammranoreHusl. M3omepust. Homenknarypa. Crioco6s! nmonyuenus. [IpoctpancTBeHHOE U
ANEKTPOHHOE cTpoeHue. OU3nuecKrue CBOMCTBA.

Peakuun  HykiaeoQuUIbHOTO  3aMEIIEHHss WM OTIICIJICHUS.  BUMONEKyNSpHBI ~ MeXaHU3M
HYKJIICO(DUIBHOTO 3amenieHus (Sn2).

MoHOMONEKYISIpHBIM ~ MeXaHM3M  HyKJIeouiapbHOro 3amemieHus. Peakuuu otmereHus. [3-
OnumunupoBanue. Mexanusmel E1 u E2. Apomarnyeckue rajgoreHonpon3BoiHble. MexaHu3M 3aMelleHus
rajioreHa B aKTHBHUPOBAHHBIX ranoreHapeHax (Sn2 apom). HeakTuBHpoBaHHBIE TajOr€HONPOU3BOJHBIC
apoOMaTHYECKHX YIJIEBOJOPOI0B; apMHOBBII MEXaHU3M 3aMELICHM rajloreHa.

4.2 DneMeHTOpPraHUYeCKUEe COCTMHECHUSL.

XapakTepucTUKa CBSI3€H  YIIEpOA-3JIEMEHT B 3aBUCHUMOCTHM OT IIOJIOXKEHHS JJIEMEHTa B
[lepmonnueckoii cucreme HsineMeHTOB. Mertamnopranudyeckue coenuHeHus. Homenknatypa. CrocoObl
NOJIyUYEHUsl JINTUH- W MarHuiopraHuuyeckux coenvHeHui. Peakuus ['punbsapa, Mexanusm. CrpoeHue
peakTuBOB I puHbspa. VX peakuuu ¢ COEINHEHHUSIMH, COAEPKAIMMH aKTUBHBIN aTOM BOJIOPOJAa: KUCIOTaMU,
CIIUpTaMu, aMUHAMU.

4.3 CoupTsl.

Opnoaromublie ciupThbl. Knaccudukanus n Homenkiaarypa. CriocoOsl nomydenusi. [IpoctpancTBeHHOE
MU DJIEKTPOHHOE CTpOE€HHE. XUMHYECKHE CBOWMCTBA. MHOroaToMHble COHUPTHL, [yukonu. [nunepuH.
CriocoObl monyueHusi. Ou3nveckue u XuMUIECKHe CBOMCTBA. [IpakTnyeckoe mpuMeHEHHeE.

4.4 ®eHonbl

Knaccuduxanusa u Homenkiarypa. Croco0sl nonyyeHus. Ousnueckue cBoiictsa. [IpocrpancTBenHoe
Y DJIEKTPOHHOE CTPOEHUE. XUMUYECKUE CBOMCTBA

4.5 TIpoctsie 3¢pupsi

Knaccudukanus u Homenkiaatypa. Criocoosl monmydenus. @usndeckue cBoictpa. [IpoctpancTBeHHOE
U DJEKTPOHHOE CTpoeHue. XHMHUYeCKue cBoucTBa. llukinnueckue 3upsbL. Kpayn-a¢upsr.
KomriekcooOpazoBanue ¢ wMoHaMu MeTayuioB. [Ipumenenue.

4.6 DniokcucoeIMHEHUs

N3omepusa. Homenkmarypa. CrnocoObl momydenus. ®Pusmueckue cBoicTBa. [IpocTpaHcTBEHHOE U
JJIEKTPOHHOE CTPOCHHME OJTUIICHOKCHJA. XUMHUUYECKHE CBOMCTBA. MEXaHM3Mbl peakUMi M HalpaBiICHUE
packpbIThs Kosibla. [IpuMeHeHre B MPOMBILITIEHHOM OPraHUYECKOM CHHTE3E.

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

5.1. Anpaeruasl U KETOHEI

Knaccugukamus u Homenknarypa. Criocoosl nonmydenus. @uzndeckue cBoiictBa. [IpocTpancTBeHHOE 1
3JIEKTPOHHOE CTPOCHUE. XMMHUYECKHE CBOMCTBA.

5.2 a, B-HenacslieHHbIe abIeruabl 1 KETOHBHI.

Homenknarypa. CnocoObsl monmyuyenus. IIpocTpaHcTBEeHHOE M 3JEKTPOHHOE CTpoeHue. Peakuun
MPUCOCIUHECHHS DJEKTPOPMIBHBIX (OpoMa M TaJlOTE€HOBOJOPOAOB) W HYKJICODHIBHBIX PEarcHTOB
(CMHMJIBHOM KUCIIOTHI U a30Tcoaepxamux Hykiaeopmwion). 1,2- u 1,4-IIpucoenunenne. MexanusM peaxiuii
1,2- u 1,4-npucoeMHEHN METAJUIOOPTAHNYECKUX COCTUHEHUH.
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5.3 OgHOOCHOBHBIE KAPOOHOBBIE KUCIIOTHI.

Knaccudukanmss 1 HOomeHkiarypa. CrocoObl mosydeHus. [IpocTpaHCTBEHHOE W DJIEKTPOHHOE
crpoeHue. Pusznyeckue CBOMCTBA. XUMUYECKHE CBOMCTBA.

5.4 dyHKIMOHATIBHBIE MPOU3BOJAHBIE KAapOOHOBBIX KHCJIOT: TaJOT€HAHTUAPHUABI (alMraioreHuIbl),
AHTUJPUIIBI, CIIOKHBIE (UPBI, AMUIIBI, HUTPHIIBI.

Cnoco6s! monydenus. OcoOEHHOCTH TPOCTPAHCTBEHHOT'O W JJIGKTPOHHOTO CTpoeHus. BaxHueiimme
cBoiicTBa. Peakiuu N- u O-auuiinpoBaHus. UX MeXaHU3Mbl. KeTeHbl 1 TUKETEHBI.

5.5 MHOrooCHOBHBIE KapOOHOBBIEC KHCIIOTHI.

JlnkapOOHOBBIE KUCIIOTHI KUPHOTO M apoMaTuyeckoro psana. Homenkmnarypa. CrocoObl moiaydeHus.
dusnyeckne U XUMHUYECKUe cBoiicTBa. MasoHoBblid 3¢up. Ilomyuenue. Ctpoenue, CH-KucnorHocTs.
Peakiinu KoHIeHCAIIMY MAJIOHOBOTO 3(Hpa U MaJOHOBOW KHUCJIOTHI € ajlbJAeTHIaMU.

5.6 a,- HenacelmeHnusle KapOOHOBBIE KHCIOTH U MX ()YHKIMOHAJIBHBIE TPOU3BOIHEIE.

[IpoctpancTBenHas nzomepusi. CriocoOb! mosrydeHusl. XMMHUYECKUE CBOWCTBA.

5.7 Anbaerusio- U KEeTOKUCIOTHI.

Knaccudukanus u HOMeHKIATypa. o, [, y-AJBAETHI0- U KETOKHUCIOTHL. AIETOYKCYCHBIH 3(up.
Crnoco6s1 momydenus, crpoenne. Konnencanuu Kistitzena n lukmana. MexaHU3MBL..

5.8 3ameriéHHbIe KapOOHOBBIX KUCIIOT.

["anoreno3amemniennbie kucnoThl. Kiaccudukanus u HoMeHkinaTypa. CrnocoObl MmoyydeHus o- u [3-
raJlorTeHO3aMEIIEHHBIX ~ KUCIOT. XHUMHYECKHEe CBOHCTBA. [ MIPOKCHMKUCIOTHI:  Kilaccu(uKamus U
HoMeHkatypa. CrocoObl monmyueHus. OCOOEHHOCTH CBOWCTB O-, [-, Y-THAPOKCUKUCIOT. JIaKTOHBI.
AmuHOKHCHOTHL. CriocoOwl monyuenus. Ctpoenue. Baxxnelmue Gu3nyeckie 1 XMMHUIECKHE CBONCTBA.

Pa3zoen 6. A3omcoodepacawue u cemepoyuriuieckue coeOUHeHUs.

6.1. Hurpocoenuuenus

Knaccudukanus u Homenknarypa. CrnocoObl moiydeHus. IIpocTpaHCTBEHHOE U AJIEKTPOHHOE
cTpoeHue. XuUMHUYECKHE CBoOicTBa. Tayromepuss MNEpBUYHBIX M BTOPUYHBIX adu(aTHYECKHUX
HUTpOcOenuHEeHuN. Peaknuu.

6.2. AMuHBI

Knaccugpukanus u nHomenkiarypa. CrocoObl monydeHus. Pusnueckue CBOHCTBA. XHUMHUYECKUE
CBOMCTBA.

6.3 A3a- 1 IMa30COEANHEHUS

[lonyyenue nMa30COCAVMHEHUN peakUMed AHA30TUPOBAHMS: YCIOBUS MPOBEACHUS PpEAKUUH U
MEXaHM3M; Pa3inuusg B YCTOWYMBOCTH HACBHIIIEHHBIX M apOMATHYECKUX IuazocoeauHeHuil. dusnueckue
cBoiicTBa. [IpocTpaHCTBEHHOE U 3JIEKTPOHHOE CTPOEHUE apOMATHYECKUX THAa30COECINHEHUI B 3aBUCUMOCTH
or pH cpenbl, TayromepHble NpeBpalleHUs. XUMUYECKHE CBOMCTBa. A3zocoueranue. llomyuenue wu
MpUMEHEeHUE azacoeauHeHn. CUHTE3.

6.4 I'eTepoLIMKINYECKUE COCTUHEHUS

Knaccudukanus. I'erepormkinyeckue apomaTudeckue coenuHeHus. OCOOCHHOCTH MOJICKYJISPHOM
CTPYKTYypHhl. [ISTHUNICHHBIE TEeTEepPOLUKINYeCKUue coequHeHus: ¢ypaH, nmuppoi, THoden. Homenkmnarypa.
CnocoOnr momydeHusi. IIpocTpaHCTBEHHOE M 3JEKTPOHHOE CTpOeHHE. ApoMaTHYHOCTh. OCOOECHHOCTH
peakiuii anekrpoduiabHoro 3amenienus. lllectuuieHHble M MONMUAAEPHBIEC TETEPOIMKINYECKIE COSTMHECHUS:
NUPUANH, XUHOJWH, akpuAuH. llupuauH. DIEKTpOHHOE CTpOeHHME M apOMaTHUYHOCTh. OCHOBHOCTH M
HYKIICO(DUIBHOCTD. Peakiiuu 371eKTpoQUILHOTO U HYKJICO(PHIFHOTO 3aMEIICHHUs: PEaKLIMOHHAS CIIOCOOHOCTD
u opueHTauus. Tayromepuss 2- W 4-TUAPOKCM W aMUHONMUPUAMHOB. COEIMHEHUS C HECKOJbKUMH
reTepoaroMamMu B ITUKJIE: AMA30JIbI, OKCA30JIbl, TUA3UHBI U Tpra3uHbl. OO0IIast XapaKTePUCTHKA XUMHUECKUX
CBOMCTB.

4 O0bem yueOHOH TMCUMIIHHBI.

Cewmectp
Bceero
Bun yue6Hoit paboThI 2 cemectp 3 cemectp
3E, AKaf. 3E Akan 3E Axan.
4. 4. v,
O61mas TpyA0EMKOCTb JHUCLMILIMHEL 9 324 3 108 6 216
KonrakTHasi padoTa — ayAuTOpPHBIE 3,55 128 133 48 222 %0
3aHATHSA:
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Jlexmum 1,77 64 0,44 16 1,33 48
[Tpaktrueckue 3anstus (113) 1,78 64 0,89 32 0,89 32
JlaGopatopusie padotsl (JIP) - - - - - -
CamocTosiTesibHasi padora 4,45 160 1,67 60 2,78 100
KonTakTHas camocrosiTenbHas paboTa 0.4 0.4 i
e ———— 167 278
MOCTOSITEJIbHOE N3y4YeHHUE Pa3/IeoB 159.6 596 100
JUCITUTUINHBI
Buabl KOHTpOJISA:
Buo konmpona uz YII (3au /3au c ou.)
Ix3aMeH 1 36 - - 1 36
KonTaktHas paboTa — MpOMEKyTOYHAS
0,4 - 0,4
aTTecTanus 1 - 1
[ToaroroBka K 3K3aMeHy. 35,6 - 35,6
3auér ¢
Bua uToroBoro KOHTpoJIs: - IK3aMeH
OIlEHKOM
Beero Cemectp
Bt yueGHoii paGoTs! 2 cemMecTp 3 cemectp
3F AcTp. 3E AcTp. 3F Act
q. 9. p. 4.
OO61m1ast TpyA0€MKOCTh TUCITUTUTHHBI 9 243 3 81 6 162
KonTakTHas padora — ayinTOpHbBIE 3,55 96 1,33 36 222 | 60
3aHSATHS:
Jlexumm 1,77 48 0,44 12 1,33 36
[Tpaktuueckue 3ansatus (I13) 1,78 48 0,89 24 0,89 24
JlabopaTtopusie padots (JIP) - - - - - -
CamocrosiTesibHAs paboTa 4,45 120 1,67 45 2,78 | 75
KoHTakTHas camocTosTenbHas pabota 03 03 i
gélmml{ uz YII ons 3au / 3au ¢ oy.) 445 167 278
aMOCTOSATEIIbHOE N3YUCHHUE Pa3/IeIIOB 119.7 447 75
JUCITATITUHBI
Buabl KoHTpOJIA:
Buo konmpona uz YII (3au / 3au c ou.)
JK3aMeH 1 27 - - 1 27
KoHTakTHass paboTra — mpoMexXyTodHas
0,3 - 0,3
arrecramnusa 1 - 1
IToaroroBka K S5K3aMeHY. 26,7 - 26,7
3auér ¢
Bu MTOroBOro KOHTPOJIS: - IK3aMeH
OIIeHKOM

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHBI
«AHAJINTHYECKAS XUMMI»

1 Heap AUCHUIIMHBI — MPUOOPETEHHE OOYYAOIIMMHUCS 3HAHWA U KOMIETCHIINA, HEOOXOIUMBIX
JUTSL PEUICHUsT KOHKPETHBIX 3a/1a4 XMMAYECKOTO aHaJIH3a.

2 B pe3yabTaTe u3yuyeHHus JUCUMILIMHBI 00y4aIOIIHUIACH 10JI7KEH:
Obnadamye cleayOMUMU KOMIIETEHIIMAMU U UHIMKATOPAMH UX TOCTHKECHUS:
OIIK-5.1; OIIK -5.2; OIIK-5.4; OIIK-5.6

3name:
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—  OCHOBHBIC MMOHSTHUS, TEPMUHBI, METOJIBI ¥ TIPUEMbI KAYECTBEHHOTO U KOJIMYECTBEHHOT'O XUMUYECKOTO
aHaJIN3a;

—  TEOpEeTHYECKHE OCHOBHI (PU3UKO-XUMUYECKUX METOJIOB aHAIIN3a;

—  TNPUHOUIBI PAOOTHI OCHOBHBIX MPUOOPOB, HCIONB3YEMBIX JUIsl TIPOBEICHUS KAaYeCTBEHHOTO U
KOJIMYECTBEHHOT'O aHAIN3a;
Ymemo:

— TMPUMEHATh NPUOOPETCHHBIE TNPAKTHUECKUE HABBIKU B TPO(ECCHOHATBHOW NEATEIBHOCTH IS
pelieHus KOHKPETHBIX aHATUTHUYECKHUX 3a/1a4;

— TPOBOJAUTH OOOCHOBAHHBIM BBHIOOP METOJA aHAIW3a C Y4YETOM IieJied M OCOOCHHOCTEH ITaHHOM
MPAKTUYECKON 3a0a4H;

— TIPOBOIUTH PAcUEThl HA OCHOBE MTPOBEACHHBIX NCCIICIOBAHM;

—  TPOBOJMUTH METPOJIOTHYECKYIO OIICHKY PE3yJIbTaTOB KOJTNYECTBEHHOTO XUMUYECKOTO aHATN3a
Bnaoemn:

— OCHOBaMH METPOJIOTUYECKOU OIEHKU PE3yIbTATOB KOJIMUYECTBEHHOTO XUMUYECKOTO aHAIH3A;

— TIpueMaMHU WHTEPIIPETAIIMHU PE3yJbTaTOB aHAJIN3a Ha OCHOBE KBAIMMETPUUYECKHUX OICHOK;

— METOJOJIOTUEH XMMHUYECKUX U (PU3HKO-XMMHYECKUX METOJIOB aHAIIM3a, IMUPOKO HCIOIB3YEMBIX B
COBPEMEHHOM aHAJTUTUYECKON TPAKTHKE

3 Kpartkoe coaep:xaHue JUCUMILIHHbBI

Pasoen 1. inentudukanys HOHOB 3JIEMEHTOB B PacTBOpax

1.1 BBenenue B COBpEMEHHYIO AHATUTUYECKYIO XUMHIO.

AHanuThueckas XMMMsS KaKk OCHOBAa METOJOB M3y4eHHUS M KOHTPOJS XMMHYECKOTO COCTaBa BEIIECTB B
MaTepuaIbHOM MIPOU3BOJCTBE, HAYUHBIX UCCIEIOBAHUSAX, B KOHTPOJIE 0O0BEKTOB OKpYXKarouieil cpeasl. Busl
aHanu3a. DIIEMEHTHBIH, MOJIEKYJISIPHBIN, (a30BbIi 1 N30TONMHBIN aHann3. KonnyecTBeHHBINH U KaueCTBEHHBIH
aHAJIU3 OPraHUYECKUX U HEOPraHWYEeCKUX BeIIecTB. XUMHUECKHUE, (PU3NKO-XUMUYECKUE METO/bl aHaIN3a,
UX B3aUMOCBSI3b, COOTHOILIEHUE U NPUMEHEHUE. AHAJINTUYECKUI CUTHAJI KaK HOCUTENIb KaueCTBEHHOW U
KOJUYEeCTBEHHON uHpopmarmu o0 o0bekTe aHanmu3a. [locTaHOBKAa aHATUTUYECKOW 3amadu. AJNTOpPUTM
NPOBEICHUS aHAIN3a: 0TOOP CpefHel MpoObl, MOATOTOBKA MPOOBI K aHAIN3Y, U3MEPEHNE aHAIUTHIECKOTO
CUTHAJIa U €ro METPOJIOTMYEecKas OLEHKA, pacdyeT pe3y/ibTaTOB aHalW3a M UX MHTeprperauusd. [lpumepsl
pelIeHus 3a7a4 aHATUTUYECKOTO KOHTPOJIS B XUMHUUECKOM TEXHOJIOTHH, B aHAJIN3€ 0OBEKTOB OKpYXKaroIei
cpensl U Ap. IIOHATUS O COBPEMEHHBIX METOJaX 3JIEMEHTHOIO aHallu3a: aTOMHO-3MHUCCHOHHBIN aHaIN3,
aTOMHO-a0COpOLIMOHHBIN aHAIN3, PEHTI€HO(IYOPECIICHTHBIN aHAU3.

1.2 Cnenuduka 3a7a4 aHATUTUICCKOU XUMUH.

OcHOBHBIE ~ TEpMHMHBI  aHamuTHUecko xumuu. OOHapyxenue. OmnpeneneHue. AHaIM3.
AHalnUTHYECKHEe XUMHYECKHE peaklUMd KaKk OCHOBAa XHMHUYECKOro aHanuza. KadecTBeHHbIE U
KOJINYECTBEHHBIC aHAIUTHYECKUE XUMHUYECKHe peakunu. TpeboBaHus, npeabapisemMble K HUM. Crenuduka
AQHAIUTUYECKUX pEaKLUi, UCTIOIb3yeMbIX B aHaIM3e. AHaTUTHUecKas GopMa M aHATUTUYECKHE MPU3HAKHU.
AHaIMTHYECKUE pEAaKUUH M aHaIUTH4YecKue HPQeKThl. XapaKTePUCTHKH aHATUTUYECKUX PpEeaKIuil:
YyBCTBUTEIBLHOCTh, M30MPATEIBHOCTh (CEJICKTUBHOCTH). [ pynmoBeie, 00mMe, YacTHBIC, XapaKTEpHBIC U
cneuuduyeckne peakuuu. IlyTu MOBBIIEHUS H30UPATENbHOCTH M YYBCTBUTEIBHOCTU aHAIUTHUECKUX
peaKuuii.

1.3 Xumnueckne paBHOBECHS B TOMOT€HHBIX U T€TEPOI€HHBIX CUCTEMAX, IPUMEHSIEMBIX B
AHAJIUTUYECKON XUMHUH.

OCHOBHBIE ~ THUIIBI ~ peaKiuil, TNPUMEHSIEMbIX B  AHAINTHYECKOM XUMHUH  (OCAXKICHHS,
KHCJIOTHO-OCHOBHBIE, KOMIUIEKCOOOpa30BaHusl, OKUCICHUSI-BOCCTAaHOBIIEHHS). COCTOSIHUE NOHOB 3JIEMEHTOB
B pacTBopax. KoHCTaHTBI paBHOBECHS AaHATTUTUYECKUX PEAKLUI: TEPMOANHAMUYECKUE, KOHIICHTPALMOHHBIE,
ycioBHbIe. DakTOphl, BIUAIONIME HAa XHMHUYECKOE paBHOBecHE (KOMIUIEKCOOOpa3oBaHHE, OOpa3oBaHME
MaJIOpacTBOPUMBIX COEIMHEHUMN, N3MEHEHNE CTEIIEHU OKHMCIEHUS ONPEEISIEMOr0 HOHA, BIUSHUE IPUPOIBI
PacTBOPUTEIISL, HOHHOM CHJIbI, TEMIIEPATYPHI, COCTaBa pacTBOPA).

PaBHOBecusi B aHAJIMTUYECKH Ba)KHBIX IMPOTOJIUTUYECKUX cUcTeMaX. KOHCTaHTBI KUCIOTHOCTH M
OCHOBHOCTH. YpaBHEHHUs MarepuaibHOro OanmaHca. Beramcnenue pH pacTBOpOB KHCIOT W OCHOBAaHHM
pa3IMyHON CHIIBI, CMecell KHUCIOT M OCHOBaHWH. BydepHbie pacTBOpHI, MCHOIb3yeMble B XUMHYECKOM
aHaJM3e: MX COCTaB, cBoWcTBa (OydepHas eMKOCTh, 0bnacTh OydepupoBanus), pacuetr pH, npumeHeHnue B
AHAJIUTUYECKON XUMHH.
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AHanUTHYECKHE peaKIUh KOMIUIEKCOOOPa30BaHMs, OCAXKICHUS, OKHCICHUSI-BOCCTAHOBIICHUS.
OO6mue, cTyneH4YaTsle U yCIOBHBIE KOHCTAHTHI YCTOMYMBOCTH KOMIUICKCHBIX COeIMHEHHH. Vcmonp3oBanme
peakuuii KOMIUIEKCOOOpa3oOBaHWsT B aHaJUTHUECKOH Xumuu (OOHApyKeHHE M  KOJUYECTBEHHOE
ornpezeneHue, MackupoBanue). Mcnonp3oBanue peakuil ocakJeHUsl B aHaauTHUecKux nemsx. Koncranra
PaBHOBECHS PEaKIMi OCaXKIECHUS-PACTBOPEHUS; (PAKTOPBI, BIUSIONINE HA PACTBOPUMOCTh OCaaKkoB. Pacuer
YCIOBHM OC&XIEHHUS M PACTBOPEHHs OCaAKOB. (OKHCIHMTEIbHO-BOCCTAHOBUTENIBHBIE PaBHOBECHS.
CraHaapTHBIN U peabHbIi OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE MTOTEHIIUAIIBI.

Xumuueckue W (U3UKO-XMMHYECKHE CcrmocoObl ompeneneHuss pH pactBopoB. PaBHOBecus
AQHAIUTUYECKUX peakUuid KOMIUIEKCOOOpa3oBaHUs W ympaBieHHe WMU. DakTopbl, BIUSIOUIUME Ha
HaIpaBJIE€HUE OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIX peakiuil. KoHcTaHTa paBHOBecHUss M €€ XHMMHKO-
aHaJUTUYECKOe 3HaueHue. Pacuetr k03pUIIMEHTOB TOOOYHBIX PEAKIIHA.

1.4. KayecTBeHHblE U  KOJMUYECTBEHHBIC AHANUTUYECKHE PEAKUUH C  OPraHUYEeCKUMU
AHAJTUTUYECKMMHU pEareHTaMu B aHAJIN3€ HEOPraHUYECKUX BEIIECTB.

Oprannyeckne ananutudeckue pearentsl (OP). Knaccuduxamms OP mo tumy peaknuii ¢
HeoprannyeckuMu wuoHamu. KommiekcooOpasyromue OP u crpoenune ux Monekyid: (yHKIHOHAIBHO-
AHAIUTUYECKAsT M aHaJIUTHKO-aKTHBHas rpynnbl. OCOOEHHOCTH W MpeuMylecTBa wHcmonb3oBanus OP,
obsacti mpuMeHeHHs. JIOTIOTHUTENBHO: TEOpHUsl NEHWCTBHS KoMIuiekcooOpasyrommx OP, yder moHHOTO
cocrossHuss OP um Meramna. ['unore3a aHanoruil M nmpakTHYECKHE BbIBOIBI U3 Hee. [Ipupona xummueckoi
cBsi3u B KoMmiuiekcax OP ¢ moHaMu METalJIoB U €€ MPOSIBIICHUE B IBETHOCTH KoMmIUIekcoB. Peakunu OP c
XpOMO(QOPHBIMUA  dJIEMEHTaMU. VHTEHCUBHOCTh OKpPACKH aHAJUTHUYECKUX (OpPM M HHTCHCHUBHOCTH
norjiouieHus. Mcrnonb30BaHne peakiuii OpraHn4eckiux peareHToB B (POTOMETPUUECKOM aHAIIU3E.

Pa3zoen 2. KonmndecTBeHHBIN XUMUYECKUI aHATTN3

2.1. IlpuHUMIBI ¥ 3842491 KOJTMYECTBEHHOTO aHAJIN3A.

Krnaccudukanus METO0B KOTHYECTBEHHOTO aHan3a. TpeOoBaHUs, PEIbIBISIEMbIE K XUMUYECKIM
peakuusM B KOJMYECTBEHHOM aHalW3€. OTanbl KOJMYECTBEHHOIO OIpeAesieHHus. XapaKTepHCTHKa
pe3yJabTAaTOB KOJIMYECTBEHHOTO XMMHUYECKOro aHainu3a. OmnpeaesieHue COAEpaHus BEIECTBA B PacTBOPE,
pacuetHbie  ¢opMynbl. CrnocoObl MpencTaBieHHs] pe3yabTaTOB aHaiu3a. TecTbl Ha  BBIABICHUE
CUCTEMAaTHUYECKUX TOTPEUTHOCTEH B pe3yiabTaTax KOJMYECTBEHHOTO XMMUYeckoro anamusa. [Ipo6ootbop u
poOOTOATOTOBKA.

2.2. TutpumeTpuueckuii ananus. THUITBI peakiyii, HCTIOJIb3YeMbIX B TATpUMETpHUU. TpeboBanus,
NPEABSBISIEMBIE K HUM.

[Mpuntun tutpuMmetpuu. TutpoBanue u ero HsTambl. ['paduueckoe u300pakeHHE TMpolecca
TUTPOBAHUS — KPUBBIC TUTPOBaHUs, UX BUAbL. CKa4YOK HAa KPUBOM TUTPOBAHUS, TOYKA SKBUBAJECHTHOCTH
(T.3.) m xoneunas touka TtuTpoBanus (K.T.T.). IlepBuunbie u BTOpUYHBIE cTaHAApTHL. [Ipuemsl
TUTPUMETPUUECKOTO aHaliu3a: NpsMOe U OOpaTHOE TUTPOBAaHUE, KOCBEHHBIE METOJbl. THIbI peakiuii,
UCIIONIb3YEMBIX B THTPUMETPUUYCCKOM aHAIH3e; TPeOOBAHMSI, IPEABSIBISIEMbIC K HUM.

JlonoTHUTENBbHO: HHCTPYMEHTAJIbHbIE METOAbI MHANKAIMU TJ. [loTeHurnoMeTpruiyeckoe TUTpoBaHue. Meto
I'pana. Ipyrue cnocoObl ycTaHOBIEHHSI KOHEYHOM TOYKU TUTPOBAHHUSL.

2.3. Peakiiuu HeWTpaU3allui B KOJUYECTBEHHOM XMMHUYECKOM aHAJIU3E.

Metoapl KUCTIOTHO-OCHOBHOTO TUTPOBaHUA. CyIIHOCTh METO/1a KUCIOTHO-OCHOBHOTO TUTpOBaHus. Kpusbie
KHCIIOTHO-OCHOBHOI'O TUTpOBaHUs. Pacuer n mocTpoeHne TEOPETUYECKUX KPUBBIX TUTPOBAHUS CHUIIBHBIX U
CTa0BIX OJHOOCHOBHBIX MPOTONUTOB. DAaKTOPHI, BIMUSIONINEC HA BETUYHMHY CKauyka HA KPHUBBIX KHUCIOTHO-
OCHOBHOTO THUTpoBaHUs. CrocoObl yCTaHOBJICHHMS KOHEYHOW TOUYKM TUTpoBaHMs. KHCIOTHO-OCHOBHBIE
WHWKATOPBI, MHTEPBAJI MEPEX0/ia OKPACKH WHAWKATOpa, mokasarens TuTpoBanus (pT). IlpaBumo BeIOOpa
WHJUKATOpa JUIsi KOHKPETHOIO ciy4as TUTpoBaHusA. l[IpakTMueckoe NpUMEHEHHWE peakuud KHCIOTHO-
OCHOBHOT0 B3aumojieiicTBUs. [loTeHIImoMeTpruyecKoe TUTPOBAHUE HAa OCHOBE PEaKLMi KUCIOTHO-OCHOBHOTO
B3auMoiecTBUsA. IHAMKATOPHBIE TOIPEIIHOCTH U UX OLICHKA.

2.4. AHaluUTHYECKHE pEaKIMH KOMIUIEKCOOOpa3oBaHUS M OCAXKACHUS B KOJHMYECTBEHHOM
XUMUYECKOM aHaIU3E.

Hcnonb30BaHre KOMITJIEKCOOOpa30BaHUs B XUMUYECKOM aHanu3e. Heopranmueckue U OpraHu4ecKue
auranabl. KOMIIJIEKCOHBI M MX CBOMCTBA. YCIIOBHBIE KOHCTAHTBl YCTOMYMBOCTH KOMILJIEKCOHATOB U HX
MPAKTUYECKOe MCToIb30BaHue. OOOCHOBAaHUE BHIOOpPA ONTUMATBHBIX YCIOBUN KOMIUIEKCOHOMETPHIECKOTO
TUTpOBaHUsA. KpuBble KOMIUIEKCOHOMETPUYECKOTO TUTPOBAaHUS. PaKTOPBI, BIUSIONIME HA BEIUYMHY CKayKa
Ha KpUBBIX TUTpoBaHusa. CriocoOs! yctanoBienus T.0. u K.T.T. MeramioxpoMHble HHIUKATOPbI, TIPUHIIHII
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ux JeicTBus. BeiOop mHAMKATOpa JUIsi KOHKPETHOTO Ciydas TUTPOBAHHS. AHAIUTHUYECKHUE BO3MOKHOCTH
METOJIa KOMIUIEKCOHOMETPUYECKOT0 TUTpOBaHUs. [IprMeHeHne KOMIIJIEKCOHOB B aHAJIMTUYECKON XUMHUU B
KaueCTBE MACKUPYIOUIMX areHToB. [IpuMeHeHWe XHMHYECKUX peakluuid KOMIUIEKCOOOpa3oBaHUS B
dboToMEeTpUYECKOM aHaju3e, B METOJE KOHJIYKTOMETPHUYECKOrOo THUTpOBaHUS. Peaknuum ocaxaeHus B
KOJINYECTBEHHOM XMMHUYECKOM aHanu3e. I paBuMerpuyeckuii ananus. TeopeTnueckoe 000CHOBaHHE BHIOOPA
ONTHUMAJIBHBIX YCJIOBHM OCaXJIEHHUS KPUCTAIMYECKHX W aMOp(dHBIX ocaakoB. [IpumMeHeHHe XUMHUYECKUX
peakuuidi OCaXJCHHUS B METOJE IMOTECHIIMOMETPHUECKOTO THTPOBAHHS, B METOJE TYpOUIUMETPHUHU.
OcobeHHOCTH peakIuii KOoMIUIeKcooOpa3oBaHus (XematooOpa3zoBaHus) HOHOB MeramwioB ¢ DJITA.
OcanutenbHOE TUTPOBAHUE.

2.5. AnanuTHyecKue peaklMu OKHCICHUS-BOCCTAHOBJIEHUS B KOJIMYECTBEHHOM XHUMHUYECKOM
aHayuse.

OKHCIUTENEHO-BOCCTAHOBUTEIbHAS PEAKIUs M OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIN MOTECHIIHAI.
KoHncTaHTbl paBHOBECHsI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuil. BeiOop THUTpaHTa M ONTHUMAaJbHBIX
yCIOBUH TUTpOBaHUS. KpUBbIE OKHCIUTEIBHO-BOCCTAHOBUTEILHOTO TUTPOBaHUs. DaKTOPHI, BIUSIONINE HA
BEJIMYMHY CKauka Ha KpHUBOW TUTpoBaHUA. MHAMKaMs KOHEYHOW TOYKM TUTPOBAHUS XUMHUYECKHUMH U
bu3UKO-XMMHYECKUMU MeToaMu. [lepManranaroMeTpus. XapakTEpUCTUKA METO/A. Y CIOBUS MPOBEICHUS
NepMaHraHaTOMETPUUYECKUX  ompezeneHuil. BemectBa, ompenenseMble NEpPMaHTaHATOMETPUUECKUM
MeronoM. JlocromHcTBa M HemocTtarku Mmerona. Momomerpus. XapakTepucTHMKa METOAA, YCIOBHUS
MIPOBEJICHUS HOJOMETPUYECKOTO onpeiesieHus BemecTB. JloctonHcTBa n Henoctatku Metona. [Ipumenenue
peaKIuii OKUCICHUS-BOCCTAHOBJICHHS B METO/I€ MOTEHIIUOMETPUUYECKOTO TUTPOBAHMUSL.

2.6. MonooOMeHHas xpoMaTorpadust B KOJTUISCTBEHHOM XUMHYECKOM aHAJIN3E.

TpeboBanus, npeabsaBIsieMble K peaklUsiM HOHHOro oOMmeHa. M3oTepma moHHOrOo obomeHa. Bribop
ONTUMAJBHBIX  YCIOBUH HMOHOOOMEHHOTO  paszfeneHuss BemecTB. [IpumeHeHHe  HMOHOOOMEHHOM
xpomaTorpaduu B aHAIUTUYECKOW XWMHH OPTraHMYECKHX M HEOPTraHWYECKUX COSAMHCHHIA: pa3ielicHuc,
OUYHMCTKA, KOHIICHTPUPOBAaHUE U T.1.

Pa3zoen 3. Beaenne B pu3nko-xuMudeckue (MHCTPYMEHTAIIBHBIE) METO bl aHATN3a

3.1. ®XMA — cocTtaBHasi 4aCTh COBPEMEHHOMN aHATUTUYECKON XUMUH.

Knaccupukanus  QU3NKO-XUMUYECKHX  METOIOB  aHalW3a. AHAIMTHYECKUW CUTHAN  Kak
uH(popMaTuBHAs (YHKIIMS COCTaBa BEILECTBA U €ro KoindecTna. [IpuMepsl aHAIUTUYECKUX CUTHAJIOB U MX
n3Mmepenuii B DXMA.

3.2. MeTponorudeckrue OCHOBbI aHATUTUYECKUX METOJIOB.

OCHOBHBIE AHATUTUKO-METPOJIOTHUECKHAE XapAaKTCPUCTUKA METOJOB U PE3YJIbTaTOB aHAIM3a,
CIocoObI UX OLIEHKU: Mpeaesl 0OHapy)eHUs, KOOPPUIUEHT UyBCTBUTEIILHOCTH, HUXKHSS U BEPXHSIsl TPaHUIla
JIMara3oHa OINPENEISIEMbIX COJEPKAHUM, CEIEKTUBHOCTh, IMPELUU3UOHHOCTh B YCIOBHUSIX CXOJUMOCTH
(TTOBTOPSIEMOCTH) W BOCTIPOU3BOIMMOCTH, MPABHIIBHOCTD, dKCIIpeccHOCTh. O000menubie cBenenus o [OCT
P CO 5725 (2002).

3.3. OOmas xapakTepuCcTKa CHEKTPAIbHBIX, FNEKTPOXUMHUUYECKUX U XpoMaTorpaduyeckux METOOB
ananmza. [Ipencrasienue o pOTOMETPUIECKIX, MOTEIIMOMETPUUECKUX METOJaX aHAIM3a 1 MOHHOOOMEHHOM
xpomarorpadumu.

4 O0beM yueOHOI JUCUMIITIMHBI

O0BbeM U CIUIIINHEI
Bup yueOHoii padoTbl Axan, | Acip.
3E
4. 4.

OO0masi Tpy10€eMKOCTh 1M CHUTNTHHBI 4 144 108
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 1,79 64,4 48,3
Jlexuun 0,45 16 12
[Tpaxtrueckue 3anstus (113) - - -
JlaGopatopusie padotsl (JIP) 1,34 48,4 36,3
CamocrosiTesibHas padora 2,21 79,6 59,7
KonrtakTHas camoctosTenbHas pabora 2,21
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CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCLIUIIIMHbI | 796 | 59,7
Bua uTOoroBoro KOHTpoJIsi: 3a4deT ¢ OLEHKOM

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUILIIMHBI
«Pu3nyecKas XuMMI»

1. Heqb AUCHUNIMHBI — PACKPBITH CMBICI OCHOBHBIX 3aKOHOB, YIPAaBISAIOMIMX XOJ0M XUMHUYECKOTO
mporiecca, Moka3arh 00JIaCTH MPHIIOKEHUS STUX 3aKOHOB M HAYYUTh CTYIEHTa TPAMOTHO MPUMEHSTh UX TIPH
pEUIEHUM KOHKPETHBIX TEOPETUYECKMX M TPAKTUYECKHUX 3a7a4, IOHATh OCHOBHBIE KHHETHYECKHE
3aKOHOMEPHOCTHU MPOTEKAHUSI XUMUYECKHUX MTPOLIECCOB U POJIb KaTalu3a AJisi XUMUYECKON TEXHOJIOTUH.

2. B pe3yabTraTe u3y4yeHUs TUCHHUILUIUHBI 00y4AIOIIHACH 10JI/KEH:

Obaadoams cAenyONMMI KOMIETEHIMSIMI U uHAuKaTopamu ux mgoctwxkenus: OINK-1.3, OIIK-1.7,
OIIK-1.11.

3Hamu:

— OCHOBHBIC 3aKOHBI (DM3MUYECKON XHWMHUHU, B3aUMOCBSI3b (PU3NYECKUX U XUMHUYECKHX XapPaAKTEPUCTUK
nporecca;

— TyTU OIpeeseHHs BAKHEHIIMX XapaKTEePUCTUK XUMHUYECKOTO paBHOBECHs (KOHCTaHTHI paBHOBECHS,
PaBHOBECHOT'O BbIXOJIa MPOAYKTA, CTENIEHU MPEBPAILICHUS] UCXOJHBIX BEIIECTB) U BIUSHUS Pa3TUUHBIX
(bakTOpOB HA CMEIIEHUE XUMUYECKOTO PaBHOBECHS;

— TEpPMOJMHAMHYECKOE OIHCAHME CBOWCTB MWJACAIBHBIX M HEHUJCAIbHBIX pPAacTBOPOB, MOAXOABI K
HAXO0/ICHUIO MapUUATBbHBIX MOJISPHBIX BEJIMYMH KOMIIOHEHTOB PAacTBOpA.

— TEOPHIO TAJIbBAHUYECKHUX SIBJICHUN;

— TEOpPHM KUHETHKH, MYTU TEOPETUYECKOTO pacyeTa CKOPOCTEH XMMHUYECKHX PEAKLIUN W OTPAaHUYEHUS B
MPUMEHUMOCTH PACUETHBIX METOIOB;

— OCHOBHBIE YepThl TOMOT€HHOIO M TE€TEPOreHHOr0 KaTaliu3a, NPUYMHBI YCKOPEHUS XHMHYECKOTO
Ipoliecca B IPUCYTCTBUU KaTaJIn3aTopa.

Ymemy:

— TPHUMEHATH TEOPETUYECKHE 3HAHHS M IKCICPUMEHTAIBHBIE METOABl UCCICIOBAHMS (PU3NICCKON XUMUHI
IpU pelIeHrnu TpodhecCHOHaIbHBIX 3a7a4;

— IMpeACKa3blBaTh W HAXOAUTh ONTUMAJIbHBIE YCIOBUS IPOBEICHHUS XUMHUYECKOTO IPOLECCa C LENbI0
MOJIYYeHUSI MAKCUMaJIbHO BO3MOKHOT'O BBIX0/1a HHTEPECYIOIIETO MPOIYKTA;

— TPHUMEHATH TEOPETUYECKHE 3HAHUS M IKCIIEPUMEHTAIBHBIE METOABI UCCICIOBAHMS (PU3NICCKON XUMUHI
JUISl peLIEHUs BOIIPOCOB, BO3HUKAIOIINX MTPU U3YYEHUN KNHETUKN XUMHYECKUX PEaKIIHil;

— TPOBOAUTH AHATU3 U KPUTUYECKU OICHUBATh MOJyYEHHBIE SKCIIEpUMEHTANIbHbIE JaHHbIE, 00001IaTh 1
nenath 000CHOBAaHHBIE BHIBO/IBI Ha 0a3e MPOBEAEHHBIX OIBITOB.

Braoems:

— KOMIUIEKCOM COBPEMEHHBIX TEOPETUYECKUX METOJOB (PM3UYECKONW XUMHUH ISl PEIICHUS KOHKPETHBIX
HCCJIEI0BATENbCKUX 3a/1a4;

— HaBBIKAMU OMNPEIEICHUS COCTOSHHUS PABHOBECUS M CAMONPOU3BOJIIBHOIO HANPABICHUS XMUMHYECKOTO
mporecca;

— 3HaHUSMU OCHOBHBIX 3aKOHOB (U3WYECKOWM XUMHUHM IS COACpPXKATeIbHON  HMHTEpHpeTarun
TEPMOJIMHAMUYECKUX PACUETOB;

— METOJaMH OIpEACIICHHUs TMOpSAKa M CKOPOCTH pPEaKIMH, YCTAHOBJICHHS JUMUTHPYIOIIEH CTaguud M
MEXaHU3Ma U3y4aeMON XUMUYECKON PEaKLUU;

— HaBBIKAMHU COCTABJICHHUS! TaJIbBAHUYECKUX HJIIEMEHTOB /I LIeJIe OmpeneseHuss TePMOJAMHAMUYECKUX
XapaKTEPUCTUK U KOHCTAHT PAaBHOBECHS UCCIEAyEMOU pEaKIvHy;

— 3HaHUSMHU OCHOBHBIX 3aKOHOB XMMHYECKOW KMHETHUKH, BIMSHHS PAa3MYHBIX (HAaKTOPOB (TEMIEpaTyphl,
JABJICHUS, KaTaJlu3aTopa) Ha CKOPOCTh XUMUYECKON PEaKIUU.

3. Kpartkoe cogep:xanue JTUCUMIIIMHBI

5 cemecTp

Paznea 1. Xumunueckasi TepMOAUHAMHUKA

1.1. IlepBblii 3aKOH TEPMOJUHAMUKHU

TepmonrHaMHUECKUE CUCTEMBI M1 TEPMOJUHAMUYECKHE NTapaMeTpbl. DKCTEHCUBHBIE U UHTEHCHUBHBIE
cBoOiicTBa cHCTeMbl. TepMmoauHamuyeckuid mpouecc. DYHKIUM COCTOSIHUA M (YHKIHMM Tpoliecca.
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BHyTpeHHsIst sHEprusl 1 SHTAIBIN, UX cBOMCTBaA. Temora 1 paboTa kak ¢popmbl nepeaayn sueprun. Padora
pacimMpeHus raza U mosesHas pabora. PopMyIupOBKH MEPBOro Hauyajga TEPMOAMHAMUKHU. B3anmocBssb
TEIUIOTHI, PabOThl W HM3MEHEHHUS BHYTPEHHEH JHEPrUU B H30XOPHOM, HM300apHOM M HM30TEPMHUYECKOM
npoueccax. TemnoéMKocTh BellecTBa — M30XOpHas WM M300apHasi, MoysgpHasi, yAenbHas. TennoéMKocTh
UJeaNbHBIX Ta30B, B3aUMOCBs3b MOJISIpHBIX TemnoéMkocted Cp u Cv uaeanbHOro rasza. TernoéMKoCTb
TBEPJBIX BEIIECTB W JKUIKOCTEH. 3aBUCHUMOCTb MOJISIPHOM W300apHON TEIUIOEMKOCTH BEIIECTBA OT
TEMIIepaTypbl, IMIIUPUUECKUE YpaBHEHUsS (CTETEHHBIC PAIbl), UX MPUMEHUMOCThb. 3akoH KyOoB JleOas,
npaswio Jlrononra u Iltu. Cpennsisi m3oOapHasi TEIJIOEMKOCTh BEIlECTBA B HHTEpBAJe TEMIIEPATYP.
TemnepaTypHasi 3aBUCUMOCTh HpupaiieHus sHTanbnuu Beuiectsa (Ht — Ho) npu moctossHHOM naBieHuu c
yuérom (a3oBbix mepexonoB. TemmoBoit 3ddekr xmmuueckoro mporecca. OCHOBHOE CTaHIAPTHOE
cocrosiHue. CtaHaapTHbIE SHTANBIMKU 00pa30BaHUs M cropaHus BemiecTB. [Ipumenenue 3akona I'ecca s
BBIYUCIICHHUS] TEIUIOBBIX 3(P(PEKTOB XUMHUYECKHX U (U3UKO-XMMHUYECKHX MporieccoB. CBS3b TEIIOBBIX
3(PeKTOB MpU MOCTOSIHHOM O0BEME W TIPH TOCTOSHHOM JIaBJIEHWU. 3aBUCHUMOCTH TeIIoBOoro 3d¢dexra
peakiuu OT Temmeparypsl. BeiBon u ananu3 ypaBHeHus Kupxroda B nuddepenumansHol ¢opme.
WNurterpupoBanne ypasHeHus Kupxroda.

1.2. Bropoii 3aKOH TEpMOANHAMUKH.

CaMonpou3BOJIbHBIE W HECAMONPOM3BOJIbHBIE, OOpaTUMble U HeoOpaTHMble, pPaBHOBECHBIE
(KBa3UCTaTUUECKHE) M HEPABHOBECHBIC Mpolecchl. PaboTa paBHOBECHOTO M HEPABHOBECHOTO IPOIIECCOB.
@OpMyIMpPOBKM BTOPOTrO Hayajga TEPMOJMHAMHUKH. OHTPONMS KaK KPUTEPUM  HAIpPaBICHHOCTH
CaMOIIPOU3BOJIBHBIX IPOLIECCOB M PABHOBECHS B M30JUPOBAHHBIX CHCTEMaxX. 3aBUCUMOCTb JHTPONHHU
BEIIECTBAa OT MapaMeTPOB COCTOSIHUS (TeMIepaTypsl, AaBieHus, o0bema). Pacuer u3mMeHeHHs SHTPOINUU B
Pa3IUYHBIX MPOLIECCaX, CBA3AHHBIX C U3MEHEHHEM COCTOSHUS MACAIBHOIO rasa, a TaKXKe YUCTBIX TBEPIBIX
WIN KUJIKUX BeElecTB. V3MeHeHHe >HTponuu B MPOLECCE CMELICHHMS HACAIBbHBIX Ta30B. M3MmeHeHune
SHTpONUU Tpu (a3oBbIX mnepexonax. TeruoBas Teopema Hepucra, moctymar [lnanka (Tperbe Havaio
TepMoauHamMuKku). CraTucTUdeckass HHTEpIpeTalss BTOPOro Hayajga TEPMOJMHAMHUKH, YpaBHEHHE
Bonbumana-ITnanka. Beraucnenne aOCOMIOTHOW SHTPONUM BellecTBa. Pacder M3MEHEHHMsS SHTPOIUU B
XUMHUYECKHX pEaKIMsIX TpH Pa3IHYHbIX Temmeparypax. O0wbenumHeHHoe ypaBHeHue | u Il 3akoHOB
TepMoMHAMHUKH. DHeprus ['expmromnbiia u sHeprus ['md0ca kak KpUTEpUM HANPABICHHOCTU MPOIECCOB U
paBHOBECHS B 3aKPBITHIX CHCTEMaX. XapakTepucTuieckue QyHKIUU. 3aBUCUMOCTh SHepruu ['enpMrosbia u
sHeprun ['mb0ca oT mapameTpoB cocTostHHMs. TemmeparypHas 3aBUCUMOCTh 3Hepruu ['mbOca BemecTBa ¢
yaétoMm (a3oBeix mepexomoB. Pox (dazoBoro mepexonma (mepBblid, BTOpoi). YpaBHeHusi ['mbOca-
I'enpmromneia. Pacuer namenenuit crangapTHeIx sHepruil ['nd6ca u ['enbMronpia B XUMUYECKUX PEAKIMAX
IIPU PA3JIMYHBIX TEMIIEPATYPAX.

CucreMpl NMepeMEHHOr0 COCTaBa. XMUMHYECKHM MOTEHIMAJ KOMIIOHEHTa CHCTEMBI. 3aBUCHUMOCTb
XUMHYECKOrO TMOTEHLIHANA OT JABJICHHUS W TEMIIepaTypbl. YCIOBHS PaBHOBECHUS U CaMOIPOU3BOJIBHOTO
IIPOTEKaHUs polecca B CUCTEMaX NIEPEMEHHOIO COCTaBA.

1.3. Xumuyeckoe paBHOBECHE.

MarepuanbHblii 0aJaHC XMMHYECKOW PEaKIMU, CTENEHb NMPEBPALCHHs, XMMUYECKas IepeMeHHasl.
VYpaBHEHHE M30TEPMBbI XUMHUYECKOW peakiuu (n3orepmbl Bant-I'odda). Xumuueckoe cpoactBo. AHanm3
YPaBHEHHS M30TEPMBI JUIsl ONpPEAEIEHUS HAIpPABICHUS CaMONPOM3BOJIBHOIO IPOTEKaHUsSI XUMHUYECKOU
peakuMd OT JAHHOTO MCXOAHOTO (HEpPaBHOBECHOT0) cocTosiHUS. TepMonnHaMuyeckass KOHCTaHTa
XUMHUYECKOTO PABHOBECHS M SMIUPHUUYECKHUE KOHCTaHTHI xumudeckoro paBHoBecus (Ki, K¢, Ki, Kp),
YPaBHEHUS UX CBS3U JUISl pEaKIMU B UJI€aIbHOM ra30Boil cMecu. KOHCTaHThI paBHOBECHS AJI1 TOMOT€HHBIX U
TeTEPOreHHBIX peaKLui, WICATbHBIX M HEWACaJIbHBIX PEAKLMOHHBIX cHCTeM (Ha npumepax). CmenieHue
XUMHYECKOTO PaBHOBECHs TpH M3MeHeHuu oOmiero masneHus (T = const) U mpu 700aBICHUH B CHUCTEMY
uHeptHoro rasa (T = const, P = const).

Bnusinue temmneparypbl Ha KOHCTaHTY XMMHUYECKOTO PaBHOBECHsI, ypaBHEHUSI M300apbl U H30XOPHI
XUMHYECKON peakiuu. BrIBOj, aHaIM3 U MHTETPUPOBAHUE HA3BaHHBIX YPAaBHEHUN Ha IPUMEPE YpaBHEHUS
nu300apel. Pacuer cpenHero M HMCTUHHOTO TEIUIOBOrO 3¢ ¢deKTa XUMHUYECKHX peakUuid W3 3aBUCUMOCTU
TEPMOJMHAMHYECKON KOHCTAHTBl PABHOBECHUS OT TEMIIEpaTypbl. PacueT KOHCTaHT paBHOBECHUS XMMHUUYECKUX
peakuuii U3 CTaHAAPTHBIX TEPMOAMHAMUYECKUX (YHKIUN BeulecTB. BbluncieHHe KOHCTAaHT pPaBHOBECHS
XUMHUYECKHX pPEaKIMHA MO CIPaBOYHBIM JAaHHBIM O KOHCTaHTaX paBHOBECHS peakUui 00pa3oBaHUS
COEIMHEHUH U3 MTPOCTHIX BEIIECTB.

Pa3nen 2. ®a3oBble paBHOBeCHS B OTHOKOMIIOHEHTHBIX CHCTeMax
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2.1. ®a3oBble epexoapl U Ga3zoBasi AUArpaMMa COCTOSHUS I OJTHOKOMIIOHEHTHBIX CHCTEM

daza, KOMIOHEHT, YHCIIO cTerneHe cBoOoswl. [IpaBuno ¢asz 'mb6ca. [Ipumenenne mpasuia a3
I'm60ca nmns ananm3a ¢a30BBIX PABHOBECHMH B OJHOKOMIIOHEHTHBIX CHUCTeMax. Jluarpamma COCTOSIHHS
OJIHOKOMIIOHEHTHOM cucTeMbl, e€ (a30BbIe MOJIS, JIMHUU U TPOIHBIE TOUKH, BBIPaXAIOIIHEe COOTBETCTBEHHO
onHo(daszHoe, nByx(dazHoe u TpexdaszHoe paBHOBecus. HacblmeHHBIN map, TemmepaTypHas 3aBUCHMOCTD
JaBJICHUsI HachIlleHHOTO Mapa. Kputuueckas Touka, KpUTUYECKOE COCTOSTHUE BEIECTBA, €T0 OCOOCHHOCTH.
BriBoa u ananu3 ypaBHenus Knanelipona. 3aBUCUMOCTb TEMIEPATYpPhI IJIaBICHUS OT BHEUIHETO JaBJICHMUS,
WHTErpUpOBaHNEe ypaBHeHUs KiamelipoHa Il paBHOBECHS TBEPAOE TEJNO - KUIAKOCTb. PaBHOBecHs ¢
razoBoi (a3oii, ypaBHenne Knaneiipona-Kmaysuyca, BRIBOJ U MHTETPUPOBAHUE YPAaBHEHHUSI JJIS ONUCAHMS
JUHUHN UCTIApSHHSI U CyOIMMAIINH, UCTIONIb3yeMbIe fomyineHus. Onpesenenrne KOOpANHAT TPOHHOM TOUKH.
2.2. Onpenenenre TepMOAMHAMUYIECKUX QYHKIIUM Mporiecca (pa3oBoOro mnepexosia

[Ipumenenne ypaBHenus Kiamneiipona-Knaysmyca ans pacuera U3MEHEHHS] TEPMOJIMHAMUYECKHUX
byHkuil npu Ga3oBbIX MpeBpalleHUsIX. B3anuMOCBA3b SHTANBNUN TUIABIECHUS, UCHAPEHUS U BO3TOHKU B
TPONHOM Touke. DMnupudeckoe npasuio TpyToHa.

Pasznen 3. TepmoauHaMuveckasi TEOPUsi PAaCTBOPOB
3.1. OcHOBBI TEPMOAMHAMMKY pacTBOPOB. IlaprinansHbie MOJIBHBIE BETUYHHBI

Knaccudukanmm pactBopoB. I[lapumanbHple MOJISIpHBIE BeIWYHMHBL YpaBHeHus [ uO6ca-/lrorema
(BBIBOA M aHANIN3). MeTOIbI ONpeeNieHUs MapIHATbHBIX MOJIIPHBIX BEJIHMYUH (METOJI KacaTeIbHBIX U METO
oTpe3koB). OTHOCHUTENbHBIE NapLUaIbHble MOJSPHBIE BEIUYMHBI (NMApLHaIbHBIE MOJSpPHbIE (QYHKIIHUU
cmenienus). Tepmonuuamudeckue QyHKIIMA CMEIICHHSL.

3.2. TepMOAMHAMHUYECKOE OMUCAHUE UICATIbHBIX U HEUICAIbHBIX PACTBOPOB

WneanbHble (COBEpIICHHBIE) pPACTBOPbl. XHUMUYECKUH IOTEHLMAA KOMIIOHEHTa HAEAIBHOTO
pactBopa. TepmonuHamMudeckue GyHKIIMA CMEIICHUS ISl UACAIbHBIX PacTBOpOB. PaBHOBecHe "HieanbHbBIN
pactBop-map", 3akoH Payns, rpaduueckas umHTEepmperanus 3akoHa Payns. IlpenenpHO pa3zOaBieHHBIE
pactBOpbl, 3akoH ['eHpu. YpaBHEHHME XMMHUYECKOrO IMOTEHUMana JJIsl PACTBOPUTENS M PAaCTBOPEHHOTO
BelecTBa. HeupeanbHble (peajbHbIE) PacTBOPHI, MOJOXKHUTEIbHBIE M OTPUIIATENIbHBIE OTKJIOHEHUS OT
uaeanbHocTH (0T 3akoHa Payns). CranpmapTHble COCTOSIHHSI KOMIOHEHTOB pacTBopa. CHUMMETpUYHAas U
HECUMMETPUYHASI CHCTEMbI CpaBHEHUS. PacueT akTHBHOCTEH U parioHaTbHBIX KO3()PUIIHMEHTOB aKTUBHOCTH
KOMIIOHEHTOB pacTBopa. TepmonuHamuueckue (GYHKIUM CMEIICHUS [UJIs HEWAEaJbHBIX PAacTBOPOB.
3aBUCHMOCTh aKTUBHOCTH U KOA(P(UIIMEHTA aKTHBHOCTH KOMIIOHEHTA OT TEMIIEPaTyphl U JaBJICHUS.

3.3. KomturaTuBHBIE CBOMCTBA pa30aBIeHHBIX PACTBOPOB HEJIETYYHX BEIIECTB B JIETYYEM PACTBOPHUTEIEC

KonnuraruBHable CBOMCTBa pa30aBIEHHBIX PACTBOPOB HEJIETYYHX BEUIECTB B JIETYYHX PACTBOPHUTEISAX
(moHMKEHHE JaBJICHUS HACBIUICHHOTO Mapa pacTBOPHUTENsS HaJ PAacTBOPOM IO CPaBHEHHIO C YHUCTHIM
pacTBOpUTENIEM, TOBBIIICHUE TEMIEPATyphl Havajla KUIIEHUS U TOHWXKEHUE TeMIeparypbl Haudaja
OTBEpJIeBaHUs paCTBOPOB, OCMOTHUYECKOE J1aBlieHUE). DOYUTHOCKONUYecKasi U KpUOCKOIMYECKast KOHCTAHThI
pactBopuTens. BbIBOJ ypaBHEHHs, CBSI3bIBAIOILETO IMOHMKEHUE TEMIEpaTyphl Hayana OTBEpACBaHUS C
KOHIIEHTpanue pactBopa. OcMmoc, OCMOTHYECKOE JaBieHHE, oOpaTHBIM ocmoc. Hcmonbs3oBaHue
KOJUIMTaTUBHBIX CBOMCTB JJIsl OMNPEJCICHUS MOJIIPHOM MacChl, CTENEHU AMCCOLUMALMH WU CTEICHHU
accolMaly PaCTBOPEHHOI'O BEILIECTBA.

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

JlnarpaMMbl <«J1aBJICHHE-COCTaB», «TEMIIEPATypa-COCTaB», «COCTaB Mapa-COCTaB KUIKOCTW» s
UJeaNbHbIX M HeuealbHbIX pacTBOpoB. [IpumeHenue npaBuia (a3 K UCCIEJOBAHUIO JUarpaMM. 3aKOHbBI
I'n66ca-KonoBasioBa. AszeoTponusi, TEPMOAMHAMUYECKOE YCIOBUE TOYKM azeoTpoma. [IpaBuio peryara.
OU3NKO-XUMHUYECKHE OCHOBBI Pa3/IesIeHUs KHUAKIUX CMECe METO1aMU MEPETOHKU U PeKTU(DUKAIIIH.

4.2. PaBHOBECHE «OKUIKOCTb-TBEPA0E» B JIBYXKOMIIOHEHTHBIX CUCTEMAX.

Tepmuuecknii aHaln3, KPUBBIC OXJIAXKJIEHHUS, MOCTPOCHUE IUArpaMMbl IUIABKOCTH IO KPHUBBIM
oxyaxaeHusi. CucTeMbl ¢ OTPAaHUYEHHON U HEOTPAHMUYEHHON pPACTBOPUMOCTBHIO KOMIIOHEHTOB B TBEPAOM
cocrossanu. M3omopdusm. Tumbl TBepABIX  pacTBOpoB. JlmarpaMMbl — IJIABKOCTH — HM30MOPGHO
KPUCTAJUTM3YIOIIUXCSl BelecTB. JluarpamMmbl IJIaBKOCTH CHUCTEM C OrPAHMYEHHOW pPaCTBOPUMOCTHIO B
TBEPOM  COCTOSIHUM. OBTEKTHMYECKOE€ M IEpUTEKTHYECKoe paBHOBecus. OmpeneneHue cocraBa
IBTEKTHUYECKON JKUAKOCTH MOCTpPOCHHEM TpeyrosibHuka Tammana. IIpumenenue mpasmia a3 I'm60ca k
UCCJIEIOBaHMIO (pa30BBIX PABHOBECHUH.

6 cemecTp
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Pa3nen S. PacTBOpBI 2JIEKTPOIUTOB
5.1 PacTBOpPBI 37IEKTPOJIUTOB B CTATUYECKUX YCIOBUSIX

TepmoanHaMu4yeckoe OMUCaHWE CBOWCTB PAaCTBOPOB AJIEKTPOIUTOB. AKTUBHOCTU U KO3 (DUITMEHTHI
AKTUBHOCTH JJIEKTPOJIUTA M HOHOB B PAacTBOpE, CpelHUE HOHHBbIE KO3 UIMEHTH akTUBHOCTU. CBS3b
AKTUBHOCTH 3JIEKTPOJIUTA CO CPEIHEH MOHHON aKTUBHOCTBIO M KOHLIEHTpanuen aiuekrpoanra. MoHHasg cuia
pactBopa. IIpaBusio wWoOHHOW cuiabl. OCHOBHBIE MOJIOKEHUS HIEKTPOCTATUUYECKOM TEOPUU CHIIBHBIX
anekTponutoB Jlebas-Xiokkens. Ilpenenbublii 3akoH [lebas-X1oOKKens, BTOpOe M TPEThE MNPHOIMKEHUS
TEOpuH, rpapuuecKoe MPeCTaBICHNE ITUX 3aBUCUMOCTEH.
5.2 PacTBOpBI 2JIEKTPOJIUTOB B JUHAMUYECKHUX YCIOBHUSIX

IIpoBonHuku snexTpudeckoro Toka I u Il pona, noHHAsA U AIEKTPOHHASI IPOBOAUMOCTb. Y I€IbHAs,
MOJISIDHAsE Y SKBUBAJIEHTHAsl AJIEKTPUYECKUE IMPOBOAMMOCTH, B3aMMOCBS3b MEXIY HUMH. 3aBHCHUMOCTH
YACIBHOM U MOJSIPHOM JJIEKTPUYECKOM INPOBOAMMOCTEHM OT KOHLEHTpAlUU, TEMIIEPATypbl U IPUPOJIBI
pactBopuTtens. CKOpOCTh U MOABMXKHOCTH (a0CONIOTHAsT CKOPOCTh JBHKEHHS1) HOHOB. 3aKOH HE3aBHCHMOTO
JBIOKEHUS HOHOB (3akoH Kombpayma). [IpenenbHble MONSIPHBIE AJIEKTPOINPOBOJHOCTH HOHOB. DcTadeTHBIH
MEXaHU3M I[IEpEeHOCa DJJIEKTPUYECTBA HMOHAMHU THAPOKCOHMS M TUApOKcWiIa. Yucna mepeHoca HOHOB.
DJEeKTPONPOBOAHOCTh PACTBOPOB CHIIBHBIX 3JIEKTPOJIHMTOB, YpaBHEHHE KOPHS KBaJpaTHOro (ypaBHEHHE
Konbpayma). [IpumeHeHre TEOpuu CHIBHBIX 3JIEKTPOJIUTOB JUIsl OOBACHEHUS 3JIEKTPO(POPETUUYECKOTO U
penakcaroHHOro 3((EeKTOB CHUKEHHUS AJIEKTPOIPOBOTHOCTH. Biinsinue mnoseil BBICOKOW HAPSHXKEHHOCTH U
BBICOKOM YacTOThl NEPEMEHHOIO0 TOKa Ha 3JIEKTPOIPOBOJHOCTh PACTBOPOB. METONHMKU HU3MEpEHUs
3IIEKTPONPOBOIHOCTH. KOHIYKTOMETpHUYECKOE ONpe/eNieHHe CTENEHH M KOHCTAHTBI JUCCOLMALMU CIIa0bIX
JJIEKTPOJIUTOB, TEIUIOTHI, HHTponuu u HHepruu [ubOOca mpoluecca AMCCOIMALMHM, PACTBOPUMOCTH
MaJIOpaCTBOPUMBIX COETMHEHUH.
Pazngen 6. JjekTpoxumMmuueckne cUCTEMbI (1[eMH)
6.1 DJIC u 371€KTpOAHbBIE TOTEHIIUAIIBI

DIeKTPOXUMHUYECKHE cHUCTeMbl (1enu). Bo3HMKHOBEHHE CKauka MOTEHLMAala Ha TpaHMIIEe pa3jiena
npoBoaHukoB I u II pona. JIBOHHON 37I€KTpUUECKUM CIIOM. DJIEKTPOXMMHUYECKHI NOTEHLUAN, TrajJlbBaHU-
noTeHan. OOparuMble  JJIEKTPOJABI W OOpaTHUMBIE  DJIEKTPOXMMUYECKHE 1enHu  (DJIEMEHTHI).
DJEeKTPOIBMKYINAsl CUjla TaJbBAaHMUYECKOTO 3JIEMEHTA, YCIOBHBIA 3JIEKTPOIHBIA MOTEHUIHAN (MTOTEHIUAN B
BogopoaHoi mkane). Cesa3p D/[C raqrpBaHMYECKON IIENHU ¢ AICKTPOIHBIMU MOTeHITManamu. [IpaBuio 3HakoB
OJC u 3neKTpOJHBIX NOTEHLUANOB. TepMOAMHAMHUYECKAsl TEOpUsl TaJlbBAaHUYECKUX sABJIEHUI. BpiBoa u
aHanmu3 ypaBHeHuss HepHcra, BbIpaxaromero 3aBucuMOCTh OJIC TalbBaHMYECKOTO JJEMEHTa OT
AKTUBHOCTEH  KOMIIOHEHTOB  JJICKTPOAHOW  peakiuu.  YpaBHeHue [ uO6Oca-I'enpMronbpia  uis
SJIEKTPOXUMHUYECKHX CUCTeM. 3aBUCUMOCTh JJIC rajbBaHUYECKOTO JJIEMEHTa OT TEeMIEepaTyphl.
Knaccudukanus 31eKTpoJOB: 3JEKTPOJIbI TMEPBOrO M BTOPOrO poOja, Ta3oBblE, OKHCIUTEIHHO-
BOCCTAaHOBUTEJbHBIE. YpaBHeHHEe HepHcTa U1l mOTeHIMaia 31eKTPOI0B BCEX BUJIOB.
6.2. 'anpBaHMYECKHUE IJIEMEHTHI

Tunel ragbBaHUYECKUX AJIEMEHTOB: XUMUYECKUE, KOHIIEHTPALMOHHbBIE, C TIEpEHOCOM, 0e3 MmepeHoca.
JudQy3noHHBI MOTEHIMAN, MEXaHW3M BO3HMKHOBEHHS M METOAbl €ro YCTpaHeHHs (CBeIEHHUs K
MUHUMaJIbHOW BenuuuHe). Mertoguka wm3Mepenus JOJIC W 2EKTpPOIHBIX MOTeHIManoB. [IpuMeHeHune
NOTEHLIMOMETPUU JUIsl  ONpPEAETCHUS TEPMOAMHAMMUYECKHUX XapaKTEPUCTHK XMMMUYECKHUX pPEaKIuil,
INPOTEKAIOIUX B TaJlbBAaHUYECKOM II€NH, KOHCTAHT XUMHUYECKOTO pPAaBHOBECHUS, AKTUBHOCTEH U
KO3(QQHUIMEHTOB  aKTUBHOCTH  3JEKTPOIUTOB, pH  pacTBOpOB, NPOU3BEACHUS  PACTBOPUMOCTH
MajopacTBOPUMBIX COEAMHEHUN. XUMUYECKHE HCTOYHUKH TOKA.
Pa3nen 7. XuMu4yeckas KHHETHKA
7.1. ®opmanbHas KHUHETHKA

TepMonnHaMuyeckass  BO3MOXHOCTh — IIpoliecca M €ro  MpakThyeckas  (KMHETHYecKas)
OCYIIEeCTBUMOCTD. [IpenMer u 3agaun XuMU4IecKo KuHETUKA. OCHOBHBIC TTOHATHSI (POPMATTLHON KUHETHUKH:
CKOPOCTh XHUMHMUYECKOW PpEaKIMH, MOJICKYJISIPHOCTb, YAaCTHBIM M oOmmi mopsnok. OCHOBHOH mocTynar
XUMUYECKON KWHETHKH, KUHETHYECKOE YpAaBHEHUE CKOPOCTH peakluu. KOoHCTaHTa CKOPOCTH XMMHUYECKON
peakuuy, pa3MEpHOCTh KOHCTAHTBI CKOPOCTH. MeToAbl ONpeneneHus] CKOpOCTeH XMMHUYECKUX peaKLui.
[IpocTeie (PnMeMeHTapHblE) U CIOXKHbIE peakuud. KuHeTMka mpocThIX H  (HOpPMaIbHO MPOCTHIX
OIHOCTOPOHHUX TOMOTEHHBIX peakiuil. Peaknuum 1nepBoro, BTOPOrO UM TPETHETO  MOPSIIKOB.
Huddepennmanpras u uHTErpagbHas GOpMbl KHHETUUECKUX YpaBHEHUM, KHHETHYECKHE KpuBhIe. JInHeliHoe
IIPEJICTaBICHUE KUHETUYECKMX KPUBBIX JJI PEaKLUMH pPa3IMYHBIX TMOPSAKOB. Bpems mosynpeBpalieHus.
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Peakuuu HyneBoro nopsiaka. Meron u3osiTka (n3osiiun) OcTBasgbaa OnpeaeseHusl YaCTHBIX MOPSIKOB IO
COOTBETCTBYIOIIEMY peareHTy. JuddepeHunanbHble U HHTETPAIbHBIE METOABI ONpEIeNIeHUs TMOopsaKa
peakuuu. Pa3nuume KOHLIEHTPAlMOHHOTO U BpPEMEHHOro mnopsakoB. Cioxxsble peakuuu. [IpuHimn
HE3aBHCHMOI'0 TPOTEKaHUsl 3JIEMEHTapHbIX peakiuil. OOpaTuMble M MapajjlelibHble peakUuud IEepBOro
nopsiaka. uddepeHipanbaple ypaBHEHUs, ONKUCHIBAIONINE CKOPOCTH 3TUX PEAKLUH, UX WHTETPUPOBAHUE.
Kunetnueckue KpuBBIE I KaXIOro M3 pearupyrommx BeniecTB. I[locnenoBarenpHble peakuuu 1-ro
nopsinka. Cucrema auddepeHIUanbHbIX ypaBHEHUH, OMMCHIBAIOIIUX KHUHETHKY IOCIEI0BaTEIbHBIX
peakuuii. KuHernueckue ypaBHEHUS W KUHETUYECKHE KPHUBBIE JJII BCEX YYACTHHKOB peakuuu. Bpems
JOCTH>KEHUSI MaKCHUMAJIbHOM KOHUEHTPAlMM MPOMEXYTOYHOIO BEIIECTBA. 3aBUCHUMOCTh MAaKCHUMAalbHOM
KOHIEHTPAllUU IIPOMEXYTOUHOIO BEIIECTBA OT COOTHOILEHUS KOHCTAaHT CKOPOCTEM OTAENBHBIX CTaaui
MOCJIEA0BATEIbHON peakiuu. [[puHInN TUMATUPYIOIIEH CTaANU MOCIIEI0BATEIbHON XUMUYECKOW PEaKIUU.
CranuoHapHbIi pEeXHMM NIPOTEKAaHUs IOCIENOBAaTENIbHBIX  peakuuil. MeTol  KBa3HUCTAllMOHAPHBIX
KOHIIEHTpalui, o0jacTb NpuMeHeHus. BnusHue TemmepaTypbl Ha CKOPOCTh XHMHUYECKON peakiui,
npubimxenHoe npaswio Banrt-I'odda. YpaBHenue Appenuyca B auddepeHIHaaIbHON U MHTErpabHOM
dopme. OddexTuBHasS sSHEprus aKTHUBAIMK M NPEIIKCIOHEHIHUAIbHBIA MHOXHUTENIb, METOIBl HX
OIpeENIEHUs U3 DKCIIEPUMEHTAIbHBIX TAHHBIX.

7.2. Teopuu XUuMHUYECKON KUHETUKHU

Teopus aktuBnbIX (OunHapHbIX) coynapeHuii (TAC). CkopocTh peakiuu Kak YMCIO CTOJTKHOBEHHMA
AKTHBHBIX MOJICKYJI B €IWHHUIY BpeMeHU. KoHCTaHTa CKOpPOCTH OMMOJICKYJIApHON peakiuu. Pu3ndecKuit
CMBICJI TIPEIIKCIIOHEHLIUATBHOIO MHOXHUTENSI M DHEPrud aKTUBAllMd B paMKaX TEOPUHM AaKTHUBHBIX
coyaapenuii. Crepuueckuil pakTop, HEOOXOIUMOCTh €T0 BBEACHUSI B KHHETHYECKOE ypaBHEHUE PEaKIIHHU.
JlocToMHCTBAa M HENOCTAaTKU TEOPUM AKTUBHBIX COYJapeHHUH. MexaHu3M MOHOMOJIEKYJSIPHBIX TI'a30BBIX
peakuuii B pamkax TAC, cxema Jlunaemana. HcronkoBaHue TIPUYMH HW3MEHEHHUS TOpPSAKA
MOHOMOJIEKYJISIPHOM peaklMy IIpU U3MEHEHUH JaBJICHHUS.

Teopus mepexomnoro cocrosinus (aktuBupoBaHHoro komiuiekca) (TIIC wmm TAK). OcHoBHBIE
nonoxxkeHus TIIC, kuHernyeckas cxema peakuuu. [IoBEpXHOCTh MOTEHUMAIBHOM 3HEPIMM, KOOpAMHATA
peakiuu, MyTh peakUWh. AKTUBUPOBAHHBIM KOMIUIEKC M €r0 CBOWMCTBA, MCTHMHHAs JHEPrUs AaKTHBALUU.
CKOpOCTh peakiMu — CKOPOCTh pacnasia akTHBHPOBAHHOTO KOMIUIEKCA (CKOPOCTh €ro MPOXOKIACHUS Yepes
NoTeHIMANBHBI Oapbep). KBazurepmomumnamuveckass gopma ypaBHenus TIIC, sHTampnus ¥ SHTPOIHUS
aKTUBAIMM, TPAHCMUCCUOHHBI KodpduuueHt. CBsA3b OSHTAIBNUM aKTUBAMU C  3(PQPeKTUBHOM
(9KCTIEPUMEHTATBHOM ) SHEPTUEH aKTUBAIIUH.

7.3. ®OTOXMMHUYECKHUE U IIEMTHBIE PEAKIIUHI

@DOTOXMMHUYECKUE  peaklMW, TEepBUYHbIE U  BTOPUYHbIE  (POTOXMMHUYECKHE  IPOLIECCHI.
@otomucconmanuss U poronmus. Poroduznueckue (Ae3aKTHUBALMOHHBIC) MPOLECCHl NpPU MOTJIOIIECHHH
u3nydeHus. 3akonsl potoxumun: I'porryca-/Ipenepa u Ditnmreitna-IlItapka. KBanToBsiii Beixoa. Kunetnka
IPOIECCOB,  MPOUCXOMAIMX €  ydacTHeM  (POTOBO30OYKIEHHBIX  MoyeKyl.  CeHCHOMIU3aTOPBI,
CencubunusupoBanHble GporoxuMuyeckue peakiuuu. OCHOBHbIE pa3inuus peakuuid ¢ GOTOXUMHYECKUM U
TEPMUYECKUM MHHLIMUpoBaHHeM. DoToxuMudeckue mporeccsl B armocdepe, GoTOCHHTES.

Hennpie peakmuu. [Ipumepsl peakiuii, MpOTEKAIIMX MO IeMHOMY MexaHu3My. OCOOEHHOCTH W
OCHOBHBIC CTaIUM IEMHBIX peakiuid. MexaHu3Mbl 3apOXKACHUS, Pa3BUTUS U OOphIBa Lemnei. JInHelHblil u
KBaJpaTUYHBIN OOpBIB Iemeil. 3BeHO Iienu, JUMHa 1menu. Hepa3BeTBiIEeHHbIE M pa3BETBICHHBIC IICTTHBIC
peakuuu. KuHeTnka Hepa3BEeTBIEHHBIX LENHBIX peakuuid. CTaauu pa3BETBICHHOM LIEMHON peakluu.
BepostHocTh 00pbIBa M pa3BeTBICHHS LeNU. Pa3BuThe pa3BETBICHHBIX LEMHBIX peaklUid BO BpEMEHH,
CTallMOHAPHBIM M HECTALIMOHAPHBIM PEKUMBI TeUeHMs peakuuu. IIpeneibHble sABICHHUS B Pa3BETBIEHHBIX
peakmusax. HwkHMI W BepXHHM mpenensl BOCIDIaMEHEHWs (B3phIBa) IEemHOW peakiuu. [lomyoctpoB
BOCIJIAMEHEHUSI.

Pa3nen 8. Karaaus

I'oMoreHHbIN U reTeporeHHbIi Katanus3. ABTokaTanus. OCHOBHBIE 3aKOHOMEPHOCTH KAaTaTUTHUECKUX
peakuuii. BiusHue karanuzaropa Ha TEPMOJAMHAMHYECKUE U KHUHETUYECKHE XAPAKTEPUCTUKU XUMUYECKUX
peakuuii.  CeleKTMBHOCTh  J€HMCTBUS  KaTanu3aropa. Kartaiutudeckas  aKTMBHOCTb,  yJ€JIbHas
KATAJINTUYECKAs] aKTUBHOCTh. [ 'OMOreHHbIl Katanu3. CIUTHBIA U pa3eibHbIi MEXaHU3Mbl KaTATUTHYECKUX
peakiuii, >HEepreTHYecKUue uarpaMMbl B3aUMOJCHCTBHS pEareHToB C KaraiguzatopoMm. OOummii u
cnenupuYecKuii  KUCIOTHO-OCHOBHBIM  KaTanu3. OQdeKkTuBHAas KOHCTAaHTa CKOPOCTH  PEaKIuH,
KaTaJIU3upyeEMON BELIECTBAMU C KUCIOTHO-OCHOBHBIMH CBOWCTBaMHU. KaTtanuTuueckrne KOHCTaHThl CKOPOCTH
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peakuuu. I'ereporensslii karanu3. CKOPOCTh T€TEPOreHHO-KAaTAIUTUYECKOW peakuu. TUIbl TeTepOreHHbIX
KaTaJnu3aTopoB. 3aKOH JICHCTBYIOIIMX MOBEpXHOCTEH. Ponb aacopOmuum B TeTEpPOreHHOM IpOIiecce.
Kunernka rereporeHHO-KaTAIMTHUECKUX peakuuil, He JIuMuUTHpYyeMbIX muddysueit. Otpasienue
KaTaJIn3aToOpOB.

4. O0beM y4eOHON JUCHHILIMHBI

Beero Cemectp
Bun yaeOHO# paboThI > 6
3E Axan. 3E Axan. 3E Axan.
9, 9. 9.

OO6m1ast TpyI0EMKOCTh TUCIUILIMHBI 14 504 7 252 7 252
KonrakTHas padora — ayiuTOpHbBIE 5,34 192 2,67 96 2,67 96
3aHATHS:
Jlexmuu 1,78 64 0,89 32 0,89 32
[Ipaktuueckue 3anstus (I113) 1,78 64 0,89 32 0,89 32
Jlabopartopusie pabots (JIP) 1,78 64 0,89 32 0,89 32
CamocrosiTesbHas padoTa 240 3,33 120 3,33 120
IToaroroBka K J1abopaTopHBIM paboTam 102 60 42
KonrtakTHas camocrosiTenbHas pabota 6,66 - 333 - 333 -
CamocTrosTenbHOE H3YUCHHE Pa3/IeIOB 138 60 73
JIACIIUILTUHBI
Buabl KOHTpOJIA:
IK3aMeH 2 72 1 36 1 36
KonTaktHas paboTa — MpOMEKyTOYHAS 0.8 0.4 0.4
aTTecTanus 2 1 1
IToaroroBka K 3K3amMeHy 71,2 35,6 35,6
Bua uTOoroBoro KOHTpoJIs: IK3aMeH IK3aMeH

Beero Cemectp

Bun yuebHOM paboThI > 6
3E Actp. 3E Actp. 3E Actp.
q. 9. 9.
OO6mast TpyA0EMKOCTh TUCIUTITHHBI 14 378 7 189 7 189
KonTakTHasi pabora — ayIMTOpHBIE 534 144 2,67 7 2,67 7
3aHATHSA:
Jlexun 1,78 48 0,89 24 0,89 24
[Ipaktrueckue 3ausrus (113) 1,78 48 0,89 24 0,89 24
Jlaboparopusie pabots (JIP) 1,78 48 0,89 24 0,89 24
CamocTosiTesibHasi padora 180 3,33 90 3,33 90
[TonroroBka K 1a00paTopHbIM paboTam 76,5 45 31,5
KoHnrtakTHas camoctosTenbHas pabora 6,66 - 333 - 333 -
CamocrosiTenbHOE U3YUEHHE Pa3/IeNIOB 1035 45 58.5
JTUCITUTLTAHBI
Buabl KOHTpOJIA:
Ix3aMeH 2 54 1 27 1 27
KonrtakTHas pabora — mpoOMEKyTOUYHas 0.6 0.3 0.3
aTTecTalms 2 1 1
IToaroroBka Kk sK3aMeHYy 53,4 26,7 26,7
Bua uTOroBoro KOHTpoJIs: JK3aMeH JK3aMeH
AHHOTaUA padoyeil MPOrpaMMbl JUCHUIJIMHBI
«KoanouaHass XumMus»
1 Ieap AUCHMIVIMHBI — TpuoOpeTeHne oOydarommmucs 0a30BbIX 3HaHUM B o0xacTu
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TEPMOJMHAMUKH MOBEPXHOCTHBIX SIBIICHUM M CBOMCTB JUCHEPCHBIX CUCTEM M MOJYYEHHE YMEHHUUM B 4acTH
UCIOJIb30BAaHUSl JTUX 3HAHUM MpPH HCCIENOBAaHUHM, MPOEKTUPOBAHMM U CO3JAaHUU PEAIbHBIX CHCTEM,
SIBJISTFOIIUXCS. B OOJIBIIMHCTBE CITy4aeB JUCTICPCHBIMH.

2 B pe3yabTaTe u3yuyeHHUs JUCUMILIMHBI 00y4AIOIIHUIACH 10JIKEH:

Obaaoams CleqyOMUMA KOMIETCHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

OIIK-1.4, OIIK-1.8, OlIK-1.11.
3namop:
- IPU3HAKN 0OBEKTOB KOJUIOMIHON XUMUHU U UX KJIacCU(PUKAIUIO.
- OCHOBHBIC TIOHSITUS W COOTHOILIEHUS TEPMOJUHAMHUKU IMOBEPXHOCTHBIX SIBICHUN (TepMOAMHAMUKA
MOBEPXHOCTHOTO  CJIOSI;  aAre3usi, CMauuBaHUE W  PACTEKaHWE KUIKOCTEH; JTUCHEPCHOCTh U
TEPMOJIMHAMHYECKHE CBOMCTBA TEJ; aACOPOIINS Ta30B U MapoB, acOPOIHs U3 PaCTBOPOB).
- OCHOBHBIE TEOPHH (PU3NIECKON aCOPOIIUH.
- OCHOBHbIE TIPEJICTABICHUSI O CTPOCHHUU JIBOMHOTO 3JIEKTPUUYECKOTO CIIOS; IPUPOAY AJIEKTPOKUHETHUYECKOTO
MOTEHI[MaIa; OCHOBHBIE JIEKTPOKUHETUUECKUE SIBJICHMUSL.
- yCIoBHUS NpPUMEHMMOCTH 3akoHa (CTokca; 3akoH OWHIINTEiHA — CMOJYXOBCKOTO, THMIICOMETPUYECKOE
ypaBHeHue Jlamaca.
- IPUPOAY CEAMMEHTAIMOHHOW M arperaTuBHOM YCTOWYMBOCTH; OCHOBHBIE CBOMCTBa pacTBOpoB ITAB kak
TMOQUIBHBIX CHCTEM; OCHOBHbIe moyiokeHust teopuu JJIDO; nmpuynHbl U OCOOEHHOCTH OBICTPOH U
MEJIJICHHOW KOAryJIsiliiKi, KOHIIEHTPAIlMOHHON U HEUTPATU3AMOHHONW KOATYJISLIHH.
- TUNBl CTPYKTYp, BO3HUKAIOIIME B JUCIEPCHBIX CHCTEMax, NMPUYUHBI M YCIOBHS HX OOpa30BaHHS;
KJIaCCU(UKALIMIO TUCTIEPCHBIX CUCTEM I10 UX PEOJIOIMUECKUM CBOIMCTBaM.
Ymemos:
- pacCUMTHIBaTh MapaMeTPbl, KOTOPBIMH XapaKTEPU3YIOT AUCTIEPCHOCTb.
- TOPOBOJUTH PACUEThl C MCIHOJIb30BAHUEM OCHOBHBIX COOTHOILIEHUW TEPMOJMHAMHUKUA TOBEPXHOCTHBIX
SIBJICHUU.
- pacCYUTHIBATh OCHOBHBIE XapaKTEPUCTUKU MOPUCTOU CTPYKTYPHL
- paccUMTHIBaTh BEJIMYMHY 3JEKTPOKMHETHYECKOTO TOTEHIMana [0 JaHHBIM D3JIEKTpoOCcMOca U
anekTpodopesa.
- pacCUMTHIBaTh MHTETPATIBHYIO U U depeHIINaTbHYIO KPUBBIE PACcTIpeAeIEHUs YaCTUI IO pa3MepaM.
- pacCcUuTHIBATh U AHATU3UPOBATH MOTEHI[MAIbHBIE KPUBBIEC MAPHOTO B3aUMOICUCTBUS YACTHII,
- pacCUMTHIBaTh U U3MEPATH BA3KOCTH TUCHEPCHBIX CUCTEM.
Bnaoemy:
- IPEACTABIECHUSIMU O POJIM MIOBEPXHOCTHBIX SIBJICHUN U IUCIIEPCHBIX CUCTEM B TEXHUKE U IPUPO/IE.
- METOJIaMU U3MEPEHUS TOBEPXHOCTHOTO HATSKEHUS, KPA€BOI'O yria.
- 3HAHUSIMHU O METOJaX U3MEPEHUS aICOPOIIUU U yIETbHOM MOBEPXHOCTH.
- 3HAHUSAMH 00 YCIIOBUSX MPUMEHUMOCTH ypaBHEHUs [ enbmronbia — CMOITyXOBCKOTO;
- METO/IaMHU OTPEJIENICHNUS AIEKTPOKHHETHUYECKOTO MOTEHIIANA.
- METOJIOM CEIMMEHTAIMOHHOTO aHaJIu3a.
- METO/IaMU OTIpeJIeNIeHUs] KpUTHUECKON KOHIIEHTPAI[MN MUIIEII000pa30BaHus;
- METOJIaMHU UCCIIEAOBaHUSI KUHETUKU KOATryJISLIUHN.
- METO/IaMU U3MEPEHUS U aHaJIn3a KPUBBIX TCUCHUSL.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Paznen 1. [lpeamer u npusHakyu 00BbEKTOB KOJJIOUIHOW XUMHUHU

Konnounnas xumusi - Hayka O TMOBEPXHOCTHBIX SIBJICHHUSX W JUCIEPCHBIX cucTeMax. OCHOBHbIE
MOBEPXHOCTHBIE SBJICHUS: aAre3usi 1 CMauMBaHKe, KaWUIIPHOCTh, aAcOpOLUs, dJIEKTPUUECKUE SIBICHUS Ha
MOBEPXHOCTAX U JP.

OcHOBHbBIE TPU3HAKH JAUCIEPCHBIX CHUCTEM - TE€TEPOre€HHOCTh U JUCHEPCHOCTH; MOBEPXHOCTHAs
DHEprusi; KOJIMYECTBEHHBIC XapaKTEPUCTUKHU OucnepcHOCTH. Krmaccudukarus IUCTIEPCHBIX CHUCTEM TIO
arperaTHOMY  COCTOSIHMIO  JucriepcHod  (a3sel  w  mgucnepcuoHHOM — cpenbl.  Kiaccudukarms
CBOOOHOMCTIIEPCHBIX CUCTEM TI0 pa3MepaM YacTHIl U 10 B3aMMOJCHCTBHIO MEXy AUCIIEPCHOHHOMN Cpenoii
U qucriepcHor ¢azoi. Poinbk MOBEPXHOCTHBIX SIBJICHUH U JUCTIEPCHBIX CUCTEM B IMPUPOJIC, MPOMBIIIICHHOCTH
Y, B YaCTHOCTU, XUMUYECKON TEXHOJIOTHUHU.

Pazpen 2. TepMoariHaMuKa MOBEPXHOCTHBIX SIBJCHUN
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OO1mas XxapakTepUCTHKA TOBEPXHOCTHOM dHepruu. [loBepXHOCTHAS 3HEPTUs B 001IeM ypaBHEHUH 1-T0
U 2-T0 Hayan TepMoiauHaMuKH. [loBepXHOCTHOE HaTsHKEHHWE Kak Mepa sHeprum [ubOca MmexdazHOM
noBepxHOCTH. [IOBEpXHOCTHOE HATSKEHHE - XapaKTePUCTHKA MPUPOJBI COMpHUKacarommxcs (a3 U ux
B3auMOIecTBUsA. CBOMCTBA MOBEPXHOCTEH JKUIKUX W TBEPABIX Tell. YpaBHeHue ['nb6Oca-I'enpmronbma aist
BHYTPCHHEH YIENbHOW NOBEPXHOCTHOW »HHEpruu (TMOJHOM IOBEPXHOCTHOM SHEpruu). 3aBUCHUMOCTD
SHEPreTUYECKHUX MapaMeTpOB MOBEPXHOCTU OT TeMmeparypsl. [Iporeccsl caMonpon3BOIBLHOTO YMEHbBIICHUS
IIOBEPXHOCTHOM YHEPTUH.

AncopOuus ¥ MOBEpPXHOCTHOE HaTskeHUe. CBs3b BENMYMHBI aJCOPOLUU C MapaMeTpaMu CUCTEMBI:
M30TepMa, U30MMKHA U U30cTepa ancopounn. Meroa n30bITkoB [ 160ca. dyHIaMeHTaIbHOE afCcOPOIIMOHHOE
ypaBHeHue ['m66ca. I'mb60OcoBckas ancopOuus. YactHoe BhlpakeHue ypaBHeHusi ['m66ca. IloBepxHOCTHO-
AKTHUBHBIE U IOBEPXHOCTHO-MHAKTUBHBIE BEIIECTBA.

Anresus, cMayMBaHME W pacTeKaHWe >KUAKocTed. Anresus u koresus. [Ipupona cunm mexdasHoro
B3auMOIeCcTBUA. YpaBHeHue Jlrompe nmist pabotel aare3un. CmaunBaHue W KpaeBou yroj. 3akoH IOwnra.
CBs3b paboThl aare3uu c kpaeBbM yrioMm (ypaBHenue J[lronpe-lOnra). JlnodunsHsie u nmodoOHbIe
MOBEPXHOCTU. MeTo/Ibl OMpeIeJICHUsI KPaeBbIX yIIoB. BiusHUe MOBEpXHOCTHO-aKTUBHBIX BemiecTB ([TAB)
Ha cMaumBaHue. Pactekanue xuakocreid. Kosddumuent pacrexkanust nmo Napkuncy. Ddpdext Mapanronu.
MexdazHoe HaTsKEHUE Ha TPaHUIE MEXKIY B3aMMHO-HACBHIIIEHHBIMU JKUIKOCTSIMH M MPaBUIO AHTOHOBA.
[IpakTrueckoe 3HaUCHUE aAr€3UH, CMAUUBAHUS U PACTEKAHUSI.

HucnepcHOCTh M TepMOAMHAMHYECKHEe CcBoicTBa Ten. IlpaBunmo ¢a3 ['mbOca m IHMCTIEPCHOCTS.
Brnusinue kpuBH3HBI MOBEPXHOCTH HA BHYTpeHHee aaBieHue Ten (ypaBHeHue Jlammaca). [ToBepxHOCTHas
sHeprusi U paBHOBecHBbIC ¢Gopmbl Ten. Ilpunnun ['m66ca-Kropu. 3akon Bynbda. KanumispHeie sBieHus
(ypaBaenne JKiopeHa), UX poJib B TPHUPOJAE U TEXHOJIOTUU. METOIbl ONpPEeICHUs MMOBEPXHOCTHOTO
HaTsDKEHUS. 3aBUCHMOCTh TEPMOJUHAMUYECKONW PEAKIIMOHHON CIIOCOOHOCTH OT JUCIIEPCHOCTH. Y paBHECHHE
KenbBuna. BnusiHue AucnepcHOCTH HAa pPacTBOPUMOCTh, KOHCTAHTY PABHOBECHS XHUMHMUYECKOW peakIluw,
Temreparypy ¢azoBoro nepexoja.

[onyyeHne TUCTIEPCHBIX CUCTeM. MeTonbl nucneprupoBaHus. YpaBHeHue PeOunpepa st paboThl
JTUCTIEPTHPOBaHUs. AJICOPOIIMOHHOE TOHWKeHHe mpouHocTH (dddexkr Pebunmepa). ['omorenHas wu
rereporeHHas KoHjaeHcanus. MeractaOunbHoe coctosiHue. DHeprust [ m60ca oOpazoBaHMs 3apoIbliia HOBOM
da3pl, KpuTHUECKHH paauyc 3apozsima. JIBe cramum oOpa3zoBaHuss HOBOW ¢aszpl. CBs3b KHHETHKU
00pa3oBaHus HOBOI (ha3bl ¢ MepechIlieHHeM. Y IPaBiIeHUE JUCIIEPCHOCTHIO P TOMOTCHHOM KOHICHCAIUH.
[Tpumeps! moy4eHNs JUCTIEPCHBIX CUCTEM METO1aMU (PU3HUECKON U XUMUYECKON KOHICHCALIUH.

Pasznmen 3. AncopOIimoHHbIE pAaBHOBECHS

Knaccudukanmss mexann3smMoB ajgcopoumu (usndeckas aacopOIns, XeMocopOIuss 1 HOHOOOMEHHAs
ancopbuus). Ilpupoma ancopOumoHHBIX cuia. (OcCoOEHHOCTH COCTaBISIONIMX Ccuil  Ban-mep-Baanbca
(OpMEHTaLMOHHBIX, UHIYKIIMOHHBIX U JAMCIIEPCHUOHHBIX) MPH aJcOpOLuu. YpaBHEHUE ISl TOTEHUUATbHON
DHEPrUM B3aUMOJICHCTBUS aTOMa (MOJIEKYJIbI) C TOBEPXHOCTHIO TEIA.

AncopOuusi ra30B W TapoB Ha OJAHOPOJHOW TOBEPXHOCTH. 3akoH ['eHpu. YpaBHEHUE H30TEPMBI
MOHOMOJIIEKYJISIpHOH ancopOumu JleHrMiopa u ero ananus. OmnpelneneHre KOHCTAaHT 3TOrO0 ypaBHEHUs
(muueitnas  gopma ypaBHenmsi Jlenrmiopa). YpaBHenue @DpeiiHmnmuxa. Teopus MOIMMOJEKYISIPHOU
ancopbuuu bpynayaspa, DOmmera, Temnepa (bOT), ypaBHeHUE U30TEpMBI acopOInu, ero ananu3. JInneiinas
dbopma ypaBuenus bBOT u pacder ero koHcTanT. OnpeneneHue yaenbHOW moBepxHOCTH MeToioM bOT.

AncopOuusi ra30B U AapoB HA MOPUCTBIX MaTepuanax. KolnyecTBeHHbIE XapaKTePUCTHKHU MOPHUCTHIX
MatepuaioB. [lopucTeie Tena KOPIMYCKYISIPHOW, KPUCTAIIMYECKONM M TyOuaTodl CTPYKTYpPBI, METOABI UX
nonydenus. Knmaccudukanus nop no J[yOuHUHY 1 ee B3aUMOCBSI3b C TEOPUSIMH aJICOPOLIUN.

Teopuss KanwsipHOM  KOHAEHcauuu. KanmuiapHO-KOHACHCAlMOHHBIA — ructepesuc. Pacuer
UHTErpaibHON U AuddepeHnanbHOM KPUBBIX pacrpeeneHus: o0beMa Imop Mo pa3mepam.

OcobeHHoCcTH anacopOIMM Ha MHUKPOMOPUCTHIX Marepuanax. IlorenmuansHas Teopus [lomsHu.
AnCOpOLMOHHBIN MOTEHINAN. XapakTepucTudeckas Kpuas ancopOruu. TeMreparypHas HHBAPUAHTHOCTH
n ahPUHHOCTH XapaKTEpUCTHUECKUX KpHUBBIX. O000mEeHHOe ypaBHeHHE Teopun JyOMHWHA OOBEMHOTO
3aMOTHEHUST MHKpPOIOp, YAacTHBIE Clydal J3TOro ypaBHeHus (ypaBHeHue JlyOmnmHa-PamymikeBmua).
AicopO1iust ra30B U MapoOB B XUMUYECKON TEXHOJIOTHH.

AZcopOIysl  TOBEPXHOCTHO-aKTHBHBIX _ BemlecTB. BnusHue crpoenus wmonekyn [IAB  Ha
MOBEPXHOCTHYIO aKTUBHOCTb, MpaBuio Jlrokio-Tpaybe. 3aBHCUMOCTh MOBEPXHOCTHOTO HATSXKEHUS OT
cocTaBa pacTBopa mpu cobmofeHun 3akoHa ['enpu u ypaBHenus: Jlenrmiopa. Ypasuenue LIumkoBckoro.
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VYpaBHEHUS COCTOSIHUSA Ta3000pa3HBIX MMOBEPXHOCTHHIX (aJCOPOLMOHHBIX) IUICHOK. THIBI OBEPXHOCTHBIX
IUICHOK U OIpelesieHre uX XapakTepucTHk. Becol Jlenrmiopa. @axTopshl, ONpeAessiolue arperaTHoe
COCTOSIHUE aJICOPOLMOHHBIX TUIEHOK. OmpeieNieHne CTPOCHUS aICOPOLIMOHHOTO €0 U Pa3MEPOB MOJIEKYIT
[TAB.

Pazgen 4. DnexTpudeckue sBJeHUs Ha TOBEPXHOCTH

JBorinoit snexkrpuueckuii cioir ([DC), mexanmsmbl oOpazoBanust [[DC. CooTHOIIEHUS MEXIY
DJIEKTPUYECKUM  TIOTEHIIMAJIOM M TMOBEPXHOCTHBIM  HaTsDkeHueM  (ypaBHeHHs  JlummMana).
DIIEKTPOKANWIUISIPHBIE KPUBBIE U onpeaeneHre mapameTpoB JIC mo 3TUM KpHUBBIM.

O6mme npencrasienust o Teopusix crpoenus JIIC. Teopus ['yu — Uenmena. Ypasuenue Ilyaccona-
Bonbumana st nuddysnoit yactu A9C u ero pemenue. Tommmua aud@y3Horo cios U BIUSHHE HA Hee
pasnmuuHbIX (akTopoB. J[BoWHOHN 3nekTpuueckuit cioil mo teopuu lllTepna, mepesapsgka MOBEPXHOCTH.
[Tpumeps! obpazoBanus 12C. Munenisl 1 UX CTpOCHHUE.

YersIpe BHIA dJEKTPOKUHETUUECKUX SIBICHUN. DJIEKTPOKMHETUUECKUI TOTEHIMAN U BIUSHAE HA HETO
pa3nuuHbIX  (QakTopoB. YpaBHeHHe [enbmronbna-CMOITYXOBCKOTO sl CKOPOCTHM IiepeHoca mpu
aJeKTpoocMoce W aiekTpodopese. DPdekTpl, HE YUUTHIBAEMBbIC OSTHM YpaBHEHHEM (ITOBEPXHOCTHAs
IPOBOJUMOCTb,  DJEKTPOPOpPETHUECKOe TOPMOXKEHUE, penakcauuoHHbli  3¢ddekrt). IlpakTuueckoe
MCIIOJIb30BaHUE DJIEKTPOKMHETUYECKUX SIBICHUU.

Pazgen 5. Kunernueckue cBOMCTBA IUCIIEPCHBIX CUCTEM

OCHOBBI CeIMMEHTALMOHHOTO aHanu3a. CBA3b CKOPOCTU OCAKICHUS YAaCTHUIL C UX pa3MeEpoM. Y CIIOBUS
coomonenust 3akoHa Crokca. CeOUMEHTAllMOHHBIA aHadM3 TOJIMIUCIEPCHBIX cucTeM. Kpuas
cenuMmeHTanuu. KpuBble pacmpeneneHus 4YacTHI[ MO paauycaMm. OKCIIEPUMEHTAJIbHbIE METOJAbl B
CEIMMEHTAllMOHHOM aHAJIN3E.

MonekynsapHO-KHHETUYECKas npupoaa OpOYHOBCKOTO JBUKCHUSI. Cas13b MEXIy
CPEIHEKBAIPATUYHBIM  CABHUIOM dYacTHLl M  KodpduuueHtoM uddy3nn (3akoH  DiHIITEHHa-
CMOTyX0OBCKOT0). DKCIEpUMEHTAIbHAs TPOBEpKa 3aKkoHa OiHITEeHA-CMoyXoBcKkoro. CrencTBus w3
TEOpUU OPOYHOBCKOTO JIBHIKCHUSI.

CenumenTanioHHO-11(G(y3MOHHOE pPaBHOBECHE, TUIICOMETpUYECKHil 3akoH. CenMMeHTAIl[MOHHAs
YCTONYMBOCTb AUCIIEPCHBIX CUCTEM.

Pazpnen 6. ArperaruBHasi yCTOWYMBOCTD U KOAryJ SNl IUCIIEPCHBIX CUCTEM

OOme BOMPOCHl YCTOWYMBOCTH JUCHEPCHBIX cHcTeM. CelMMEHTAlMOHHAsh M arperatuBHas
YCTOMUMBOCTU cUCTeM. JInodunbHble U TMOPOOHBIE CHCTEMBI: CaMOMPOU3BOJILHOE 00pa30BaHUE OJHHUX H
HE00X0IMMOCTh cTabunu3anuu apyrux. Kpurepuii mmodpunsHoctu cuctem o Pedunnepy-LLykuny.

JInoduneHbie aucnepcHble cucTeMbl. Knaccudukanus u o0mias XapakTepUCTHKAa MOBEPXHOCTHO-
aKTUBHBIX BemlecTB. TepMoAMHAMUKAa M MEXaHU3M MHuIeuiooopazoBanusa. Ctpoenne wmmuenn [IAB.
Comobunuzanusa. OCHOBHBIE (PaKTOPHI, BIMSIONINE HA KPUTHUECKYIO0 KOHLIEHTPAIMIO MULIEINIO00Pa30BaHUS
(KKM). Metonsr onpenenenuss KKM. IIpumenenue [TAB.

JInodobubie mucnepcHble cucTeMbl. MDaKTOPHl YCTOWYMBOCTH JHO(DOOHBIX cHcTeM. bricTpas u
MeasieHHas koaryisius. Kunertuka xoarynsauuu no CMmonyxoBckoMy. OmnpeneneHne CKOpocTH U BPEMEHU
MOJIOBUHHOW KOATyJSIMU. 3aBUCUMOCTh YHCIIa YAaCTHI] Pa3HOTO MOPSAKA OT BPEMEHHU.

OcHoBHbIe nonoxxeHus: Teopun Jepsruna, Jlannay, @epses, Osepoeka (JJIDPO). PacknunuBaromee
JABJICHUE U €ro COCTABISAIOIIME. DHEPrusi 3JIEKTPOCTATUUYECKOrO OTTAJKWBAHUSA MPH B3aUMOJCHCTBUHI
ci1abo3apsuKeHHBIX  MToBepXHOCTed. Cuiibl M dHeprus nNpuTspkeHus. OOliee ypaBHEHHME ISl SHEPTHH
B3aMMOJICHCTBUSL ~ OUCHEPCHBIX 4acTul. [loTeHuuanpHble KpPUBbIE B3aMMOJICHCTBUS  4acTHIl B
MOHOCTAOMIN3UPOBAHHBIX JUCIEPCHBIX cucTemax. lloTeHnuanbHbIE Oapbep U €ro 3aBUCUMOCTh OT
tonuHbel Auddy3Horo cnos. Koarymsauus B mepBoM M BTOpOM MuUHUMyMax. HelTpanuzauuoHHas u
KOHIIEHTpanuoHHas koaryssius. [lopor OsicTpoii koarymsauuu. [Ipasuno Hlynsue-I'apau. 3akon Jepsruna.
Crabunuzamusi JUCTIEPCHBIX CHUCTEM BBICOKOMOJEKYIsipHbIMU coeauHeHusmu (BMC) u TTAB. Metoas
OUMCTKA TIPOMBIIUICHHBIX H OBITOBBIX CTOKOB, OCHOBaHHbIE Ha W3MEHEHUHM arperaTuBHOW W
CEIMMEHTAlMOHHON YCTOMYHMBOCTH IUCIEPCHBIX CUCTEM.

Paznien 7. CtpykTypooOpa3oBaHue U CTPYKTYPHO-MEXaHHMYECKUE CBOMCTBA AMCIEPCHBIX CUCTEM

Tunsl cTpyKTyp, O0O0pa3yroluxcsi B arperaTMBHO-YCTOMYMBBIX M arperaTuBHO-HEYCTOWYMBBIX
JUCIEPCHBIX cHucTeMax. JKHIKOKPUCTAIUIMUECKOE COCTOSHUE AarperaTuBHO-YCTOWYMBBIX AHMCIIEPCHBIX
CHUCTEM.
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Bo3nukHOBeHHE OOBEMHBIX CTPYKTYpP B arperaTMBHO-HEYCTOHYMBBIX (JIMO(POOHBIX) AMCIIEPCHBIX
cucrteMax. B3anMoCBs3b MeXAy BHUIOM IMOTEHIHMAILHONW KPUBOW B3aWMOJICHCTBUS dYacTHI] (IO TEOPHH
JUI®O) um TunoM BO3HUKAOMUX CTPYKTyp. KoarymsnuoHHO-TUKCOTPONIHBIE M KOHJEHCAL[MOHHO-
KPUCTAJIM3ALMOHHbBIE CTPYKTYpHL. Ilepexon omnHux cTpykTyp B npyrue. Teopusi cTpyKTypooOpa3oBaHUS
(pusHuKo-xMMHUUECKas MEXaHNKA) KaK OCHOBA IOJyYeHHs] HOBBIX MaTEpUANIOB.

Peonorunyecknii METO UCCIENOBAHNS AUCTIEPCHBIX cCUCTEM. OCHOBHBIE IOHATHUS U UJI€ATIbHBIE 3aKOHBI
peosioruu. MojenrpoBaHue peoJoruyecknx cBOUCTB Tei. Monens Makceina, moaens KenbBuna-@oiirra,
MoJiess> buHrama.

Knaccudukanus aucrnepcHbIX CUCTEM MO CTPYKTYpPHO-MEXaHUYECKHM cBoiicTBaM. HploTOHOBCKHE U
HEHBIOTOHOBCKHE KUAKOCTH. [IceBmoruiacTuueckue M AWIaTaHTHBIC >KUIKOCTH U TBEpJ0OOpasHbIE Tena.
Bs3KOCTh )KMAKUX arperaTUBHO YCTOMYMBBIX JUCIIEPCHBIX CHCTEM. Y paBHeHHUs DitHmTelHa, [IlTaynunarepa,
Mapka-Kyna-XayBunka.  Peonorumueckue — CBOWCTBAa  CTPYKTYPHUPOBAaHHBIX  JKMIKOOOpPA3HBIX U
TBEPJ0OOPA3HBIX CHCTEM.

8. 3akisiroueHue

[ToBepXHOCTHBIE ABJIECHMS U TUCIIEPCHBIE CUCTEMBI B XMMUYECKOHN TexHosioruu. KomtonaHas xumMus u

OoXpaHa OKpYXKarouleil cpeabl.

OO611ee KOJIMYECTBO Pa3LioB - 8.

4 O0beM y4eOHONM TMCHUIIMHBI — BCE BUIbI yueOHOI padoThI, 3.€. U Yachl JUIsl TaOIuIBl OepyTcs
u3 yueonoro rmiana (YII) u PTIJI.

O0BpeM U CIUIIINHEI
Bup yueOHoii padoTnbl Axan, | Acip.
3E
4. 4.
OO0masi TPy10€eMKOCTh 1M CHUTTHHBI 5 180 135
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,79 64,4 48,3
Jlexun 0,89 32 24
[Tpaxtrueckue 3anstus (113) 0 0 0
Jlabopartopusie pabots (JIP) 0,89 32 24
CamocrosiTesbHasi padoTa 2,22 80 60
KonTakTHas camocrositenbHas padboTa - -
CaMocTosTenbHOE N3YUCHUE PA3AeTIOB IUCIUIUIHHEI (TIOATOTOBKAa | 2,22 0 60
K JJaOOpaTOpPHBIM paboTam)
Bua koHTpoJs:
IK3aMeH 1,0 36 27
KonrtakTHas paboTta — mpoMe)XKyTOUHAs aTTECTAIHS 1.0 0,4 0,3
ITonroTroBKa K 9K3aMeHy. ’ 35,6 26,7
Bua uTOoroBoro KOHTpoJIsi: IK3aMeH

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIIMHBI
«MaremaTuka»
1. Heap aucuunauHbl - GOpMHUpPOBAHUE Y CTYIEHTOB CHCTEMbl OCHOBHBIX HMOHSITUH, UCIOIB3YEMBIX
AJid TIOCTPOCHUSA BaXXHEUIINX MAaTeMaTU4YCCKUX MOI[eHeﬁ U MareMaThudeCKux MCETOAOB I OIIMCAaHUA
Pa3TUYHBIX XUMUKO-TEXHOJIOTHYECKUX MTPOLIECCOB.
2. B pe3yabTare n3ydeHus JMCUUIIMHBI 00yYAOMIUIACH TOJIKEH:
Obnadoamye cnenyomuMyA KOMIETESHIUSAMHI U HHIUKATOPAMU UX JOCTUKEHUS:
OIIK-2.1, OIIK-2.5, OIIK-2.9.
3nams:
— OCHOBBHI U} depeHITNaTHFHOTO U HHTETPATHHOTO UCUHUCICHUS, MU PepeHIIMATbHBIX YpaBHEHUM
— MaTeMaTh4yecKue TEOPHH U METO/IbI, JeKallle B OCHOBE MOCTPOCHHS MAaTEMAaTHYECKIX MOJIETIEH;
—  OCHOBBI IPUMEHEHHS] MATEMaTHUYECKUX MOJIeTIe U METOJIOB.
Ymems:
— BI:I6I/IpaTI> MaTCMaTUYCCKHUEC MCTOJbI, TPUT'OAHLIC IJId PCUICHUA KOHerTHOﬁ 3aJa4du,
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—  HCHOJb30BaTh MAaTEMaTUYECKUE MOHATHUS, METObI U MOJENIHN IS ONMUCAHUSI Pa3IMYHbIX TPOLIECCOB;
—  BBIABJIATH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, JIeXkKAIHe B OCHOBE KOHKPETHBIX MPOIIECCOB;
—  HCHOJb30BaTh OCHOBHBIE METO/IbI CTATUCTHUECKON 00paOOTKH TaHHBIX;
— TPUMEHATh MaTEeMaTHYECKHE 3HAHUS HAa MEKIUCIUIUIMHAPHOM YPOBHE.

Braoemy:

— OocHOBaMH  (yHIAMEHTAIBHBIX  MaTeMaTHYeCKHMX TEOPHUA M  HABBIKAMU  HCIOJIb30BaHUS

MaTeMaTHYeCKOro anmnapara;

—  METOJaMH CTaTHUCTHYECKON 00paboTKH MH(POPMAIIUH.

3. Kpartkoe cogep:xanue JTUCUMIIIMHBI

1 CEMECTP

BBenenue. [Ipenmer u Metoapl MmaTeMatuku. OnMMcaHWe OCHOBHBIX pa3ziesioB Kypca. CTpykTypa Kypca
Y IIpaBUjIa PEUTHHIOBOM CUCTEMBI.

Pasznea 1. DiiemeHTHI are0phbl.

Uucnossle MHOKeCTBa, KoMIiekcHble uncna. Onpenenutenu Il u Il nopsnkos. BekTopbl: 0cHOBHBIE
MOHSTHSI, CKaJSIPHOE, BEKTOPHOE M CMEIIAHHOE IPOU3BEICHHS BEKTOPOB. AHAIUTHYECKass T€OMETpHS:
npsiMas Ha TUIOCKOCTH, KpuBble Il mopsiaka. MarTpuubl: AEUCTBHS Hal MaTpULlaMH, MPUBEICHUE K
cTynendaromy Bunay u Buay ['aycca. Panr marpunsl. OOpatHas marpunia. Teopema Kponekepa-Kamenmm.
Pemenue cuctem ITMHEHHBIX anreOpandeckux ypaBHeHHid. COOCTBEHHBIE uncia U BeKTopbl. KBagpaTuuHbie
¢dopMmBI.

Paznen 2. ®yukuus oqHoi nepemenHoi. [lpenen pynkuun. HenpepbiBHOCTH PyHKIMH.

@ynkiusa. CrnocoObl 3amanust (GyHKIMM. DneMmeHTapHble (QyHKiuu. llpenen ¢yHKuMHM B TOUKe.
Opnocroponnue mnpezensl. [Ipeaenst Ha OeckoHeyHOCTH. beckoHeuHO Manble U OECKOHEUHO OOJbllIne
¢GyHKLINHU, UX CBOHCTBA U B3aUMOCBsI3b. OCHOBHBIE TeOpeMbl O mpeaenax. [IepBolif 1 BTopoii 3aMevarenbHble
npeaensl. HenmpepblBHOCTS QYHKIIMK B TOYKE W Ha IpoMexyTke. CBoicTBa (DYHKIMI, HEMPEPHIBHBIX Ha
oTpe3kax. Touku pa3pbiBa QyHKIIMH U UX KIacCU(PUKAIHSL.

Pasznen 3. Inddepennuanbuoe ucunciaenne GyHKIUU OJHOMN NepeMeHHOM.

[IpousBonHas QyHKINHU, €€ TEOMETPUUSCKUN U MEXaHMUYECKUW CMBICI. YpaBHEHUS KacaTeIbHOU U
Hopmanu. IlpaBuna nuddepenmupoanus. Tabmauia OCHOBHBIX NPOU3BOIHBIX. JuddepeHuupyemMoctsb
GyHKIIUM: oOmpefeNieHne, TEOPeMbl O CBSI3M HeNpepblBHOCTH u auddepeHupyemMoctd QyHKIUU U C
cylecTBoBaHMEM Tpou3BoaHOU. Juddepennuan ¢yHKIUUA: ompeneineHue, CcBoucTBa. [IpomsBomHas
cioxkHoit (ynkiuu. OcHOBHBIE TeopeMbl auddepeHunanbHoro ucumuciaenus: Pomrs, Jlarpamka, Komm.
[IpaBumno Jlonurans (packpeiTre HeompeneaeHHocTel). [I[pon3BoHbIE BBICIITMX MOPSIKOB. MOHOTOHHOCTH
GyHKUIMU: ompeneneHre, HeOOXOIUMBbIE M JOCTaTOYHBIC YCIOBUS. DKCTpEMYM (QYHKLHUHU: OIpeIeseHHE,
HEOOXOMMBIE M JOCTATOYHBIC YCIOBUSA. BBIMYKIOCTh, BOTHYTOCTh U TOYKH Tepernda rpaduka GyHKIHUH:
orpeneNnieHusi, HeoOXOqUMbIe U JOCTaTOYHBIE YCJIOBUS MX CyliecTBoBaHMA. OOmias cxema HCCIEIOBaHHA
(GYHKIHHA, TOCTPOCHHUE UX TPa(UKOB.

Pa3nes 4. UnTerpanbHoe ncunciaeHue GyHKINH OHOI NepeMeHHOM.

[TepBooOpasnas ¢yHkums. HeomnpeneneHHbld HMHTETpaJl W €ro CBOWCTBA. Tabnauila OCHOBHBIX
UHTErpajioB. MeToabl HHTETPUPOBAHMS: HEMOCPEACTBEHHOE WHTETPUPOBAHUE, METOJ| IOJCTaHOBKH,
UHTETPUPOBAHUE IO 4YaCTSIM, HMHTETPUPOBAHHME pPAIMOHAJIBHBIX JApoOed, HHTETpUpPOBaHHE HEKOTOPBIX
UPPAIMOHATIFHBIX W TPUTOHOMETPUYECKUX (YyHKIHH. OmnpeneneHHbId WHTETpal, €ro TIeOMETPHYECKH
CMBICII, €T0 cBOMCcTBa. Teopema o cpeaHem 3HaueHUU. Popmyna HeroroHa-JIeliOHuIa. 3aMeHa mepeMeHHOM
U WHTETPUPOBAHUE IO YacTsSIM B OMpEACIIEHHOM HWHTerpaie. BeramcneHue ruiomaneid miockux ¢uryp u
00BEMOB TeJd BpalleHUS C IOMOIIBI0 ONpeesieHHOro wuHTerpaiga. HecoOcTBeHHble HHTErpabl:
OnpeJIeJICHuUs, CBOMCTBA, METO/Ibl BEIUUCIICHUS.

2 CEMECTP

Paszpnen 5. [udppepennuaibHoe ueunciaeHue GyHKUMNA HECKOJIbKUX NepeMeHHbIX.

OyHKIMM IBYX U OoJiee MepeMEeHHbIX: OlpeesieHre, 00JIacTh onpeesieHus, 00JacTh CyIIeCTBOBAHMUS,
reoMeTpHUecKass WHTEPIpeTalus, JUHUU YPOBHS, U TOBEPXHOCTH ypoBHs. [lpegen (yHKIMHM B TOUKe.
YactHble MpOW3BOAHBIE (HAa mpuMepe (QYHKIUHU ABYX MepeMeHHbIX). JuddepenuupyemMocts GyHKIHUH:
orpeneneHue, CcB3b TUPGEpPEeHIMPYEMOCTH C HENPEepPhIBHOCTBIO U C  CYIIECTBOBAHWEM YaCTHBIX
npou3BoAHBIX. Jlocrarounsie ycnmoBus auddepennupyemoctu GyHKuun. JuddepeHnupyeMocTs CI0KHOMU
¢ynkunu, momHas npowusBogHas. uddepenuman ¢GyHKIMHM ABYX NEPEMEHHBIX, €r0 HMHBAPUAHTHOCTD.
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JuddepenumpoBanue GyHKIUN OTHON U IBYX MEPEMEHHBIX, 3alaHHON HesiBHO. YacTHbIE IPOM3BOJIHBIC U
nuddepeHIraibl BRICIINX MOPSAIKOB. TeopemMa 0 paBeHCTBE CMEMIAaHHBIX MPOU3BOIHBIX (sl YHKIIMH IBYX
NEpEeMEHHbIX). AHaTUTHYECKH npu3Hak mnonHoro auddepenuuana. [IponsBoaHas MO HaNpPaBICHHUIO:
onpezeneHue, Gopmyna sl ee BBIYUCIEHHUA. ['paJlMeHT M ero CBOMCTBA. DKCTpeMyMbl (YHKIIMH JBYX
NEPEMEHHBIX: OIpeaeNieHHs, HEoOXOOUMOe U JIOCTaTOYHOE YCIOBHUS CYIIECTBOBAHUS HSKCTpEeMyMa.
VY CIOBHBIN 3KCTpEMyM: OIpeesieHUue, METO/Ibl HaX0XACHHUS TOYEK YCIOBHOIO 3KCTpeMyMa (IpsIMOH METO
u Metoa MHOoxutenel Jlarpanxka). HanOomnpiiee 1 HaumeHblliee 3HaueHUsI GYHKIUU JBYX MEPEMEHHBIX B
3aMKHYTOM 00JIaCTH.

Pazgen 6. KpaTHbie MHTErpaJbl.

JIBOWMHOW MHTErpai: ONpeIeIeHUE, TEOMETPUUECKUIN CMBICII, CBOMCTBA. TeopeMa O CpeHEM 3HAUEHUHU
JIBOMHOTO MHTErpajia. BeluuciaeHne NBOMHOIO MHTErpajia B IEKAPTOBOM CHUCTEME KOOpAMHAT. Brruncienue
JBOMHOIO MHTErpaja B MOJSApHON cucreMe koopaumHar. Murterpan Oiinepa - Ilyaccona. Ilpunoxenus
JBOMTHOT'O MHTETrpajia: BhIYMCIIEHUE IUIOMAIH MII0CKON 00s1acTi, 00beMa HUINHAPUIECKOTO Tella, IUIOIAIN
IIOBEPXHOCTH, MAacChl IIJJACTUHKM C 3aJaHHOW IUIOTHOCTBIO, KOOPAMHAT LIEHTpa TSDKECTU IIJIACTUHKH.
TpoliHol WHTErpal: onpeneiacHue, GU3NIECKU U TEOMETPUIECKUN CMBICT, CBOMCTBA, TEOPEMa O CPEIHEM
3HAYCHUU TPOMHOIO MHTErpaja. BeluKClIeHHEe TPOMHOIO MHTErpaja B JEKapTOBOW CHUCTEME KOOpPIUHAT, B
HUWIMHIPUYECKUX U chepuuecknx koopauHarax. [IpunoxeHuss TpOWHOTO MHTErpaja: BeIYUCIEHHE 00beMa,
Macchl TeJa ¢ 33JaHHON INIOTHOCTBIO, KOOPAUHAT LIEHTPA TSXKECTH Tea.

Pasznen 7. KpuBosimHeliHbIe U TOBEPXHOCTHBIE HHTErPAJIbl.

KpuBonuHelHbIii HHTErpall M0 KOOpAMHATaM: OomNpeaesieHne, (PU3MYECKUil CMBICI, CBOMcTBA. Bhruncnenue
KpUBOJIMHENHHOTO nHTerpana. ®opmyna /i BelYUCICHUS paObOThl IPU MEPEMENICHHH MaTepUaTbHON TOUKU
B CHJIOBOM II0JI€ BAOJb HEKOTOporo nytu. @opmyina ['puHa A BBIUKMCIEHUS KPUBOJMHENHOIO MHTErpaia
0 3aMKHYTOMY KOHTYpy. He3aBUCMMOCTh KPHMBOJIMHEHHOTIO HHTErpajga OT IYTH HWHTEIPUPOBAHHUS:
HE00X0/IMMOE U JOCTaTOYHOE yCJIOBHE HE3aBUCHMOCTH, KpUTEpHUI He3aBUcUMOCTH. [loTeHImanbHoe more,
NoTeHUMalbHas QYHKIMS U ee BbhluMciIeHue. Boruncienue KpUBOIMHEHHOTO HHTErpalia, He 3aBHUCSILEro OT
NyTH UHTErpupoBaHus. [IOBEpXHOCTHBI HMHTErpai: ompesencHue, (PU3MYECKH CMBICT, BBIYHCICHHE B
JleKapToBO# cucteme koopauHat. Teopema ["aycca-Octporpanackoro. @opmyina CTokca.
3 CEMECTP

Pasznen 8. Inddepennuanbubie ypaBHeHHSs EPBOT0 MOPSAKA.

Juddepenunanbable  ypaBHEHUS: OIpelesieHHe, MOPSAAOK, pELIeHHe, TeopeMa CYIIECTBOBAHUSA U
€AMHCTBEHHOCTH pemieHus. 3amaya Komm. JluddepeHuunanbHble ypaBHEHHS C  pa3leisIOIIMMUCS
nepeMeHHbIMU. OJHOpOJHBIE ypaBHEHHUs |-To mopsnka: OmpeneleHne U MeToj pelleHus. JIuHeliHble
ypaBHEHUs [-TO mopsiaka: onpenesieHne U METOJ pelleHus. Y paBHEHU bepHyuM: onpeneineHue u MeTox
pemenus. uddepeHnnanbapie ypaBHEHUS B MONHBIX AuddepeHnnanax: onpeaeacHue 1 MeTO1 PEeLICHHUS.
WuTerpupyronuii MHOXKHUTENb: OINpeAeNieHHue, CBEJEHHE K YpaBHEHHIO B MOJHBIX auddepeHnumanax c
MIOMOUIbI0 UHTETPUPYIOIIETO MHOXKHUTETIS.

Paznen 9. Iuddepennuanbubie ypaBHEeHUS] BTOPOT0 MOPSAIKA.

Juddepennunansabie ypaBHEHUS! BTOPOTO MOPSIIKA, TOMYCKAIOIIMe MOHWKEHHUE ropsaKa. JInHeiHble
muddepeHIManbHbIe YpaBHEHHsI BTOPOTO MOPSJIKA: ONpPEeaeIeHNEe, OTHOPOAHBIE U HEOAHOPOIHbIE JTUHEHHbIE
ypaBHeHus. CBoiicTBa pemeHuil. Jluneiinas HesaBucumocTh (yHkumid. Onpenenurens BpoHckoro m ero
cBoiicTBa. TeopeMbl 0 CTPYKType OOIIUX pPEmICHUN JTMHEHHBIX OJHOPOIHBIX M JIMHEHWHBIX HEOJTHOPOIHBIX
muddepeHIMaIbHbBIX YpaBHEHUH BTOporo mnopsaka. PyHIaMeHTalbHAs CHCTEMa pEIleHUil JUHEHHOTo
OIHOPOAHOTO  AU(QEepeHInanbHOr0  ypaBHEHUST  BTOpOro  mopsiaka.  JIMHeWHble  OJHOPOJHBIE
muddepeHIaIbHbIe YpaBHEHUSI BTOPOTO MOPSJIKA C MOCTOSHHBIMU KO3 uUIMeHTaMu: Meto Diepa s
pelIeHus 3TUX ypaBHeHU. JIuHeliHble HeoqHOPOIHBIE AU depeHLInaTbHble YpaBHEHHsI BTOPOTO MOpsiIKa ¢
MOCTOSIHHBIMU KO3 (PHUIMEHTaMU: METOJ] MoAOOpa YaCTHOTO PEIICHUSI 3TOr0 YPaBHEHHUS C MPaBOM 4acTbhiO
CHEIMAIbHOTO BHMJIa MU METOJ| BapHallMi MPOU3BOJBHBIX MOCTOSHHBIX. JIMHeiHble nuddepeHranbHbie
YpaBHEHHsI 1-TO TIOPSAIKA: CBOWCTBA pEIICHUH, TEOPEeMbI O CTPYKTYpe OOIIEero pemeHus. AJITOpuTM
MOCTPOCHHUS OOILIETro perieHus TMHEHHOTro AU QepeHInanbHOr0 ypaBHEHUS 1-T0 TOPSAKa C MOCTOSHHBIMU
KO3 pHULIHEHTaAMHU.

Pasznea 10. Cucremsbl nuddepeHiuaNbHbIX YPAaBHEHU.

Cuctembl JHMHEHHBIX AuddepeHInanbHbIX YypaBHEHHH TEpBOrO TOPSIKA, pEIIeHHE METOJI0M
uckioyeHus. Cuctembl JUHEHHBIX NU((epeHIualbHBIX YpaBHEHUH MEPBOr0o MOpsAIKa, METOJ| BapHallUU
IIPOU3BOJBHBIX TOCTOSIHHBIX. CHCTEMBl JIMHEHHBIX OJHOPOAHBIX YpaBHEHHH IIEPBOro IMOpsAJIKa C
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NOCTOSHHBIMU  Ko3(¢uiuentamu,  meron  Oitmepa.  CucreMbl  JTUHEMHBIX  HEOJHOPOJHBIX
nudepeHIMaIbHBIX YPABHEHHH C MTOCTOSTHHBIMU KO3 QHUIIeHTaMu.

Pa3nea 11. YUncnoBble 1 pyHKIMOHANIBHBIE PAIBI.

YucnoBele psizibl: OCHOBHBIE MTOHATHSA, CXOAUMOCTh psijia. HeoOxoaumblil mpu3Hak cXOAUMMOCTH psijia.
CpolicTBa cxopsmuxcs psaoB. JlocTaTodyHble NPU3HAKM CXOJMMOCTH 3HAKOIOJOXKUTEIbHBIX PSA0OB:
WHTETpaJIbHBIN Tpu3Hak Kommm; npu3Haku cpaBHEHHS psiioB; nmpusHak [lamambepa; pagukanbHBINA TPU3HAK
Komm. Psapr [upuxiie. 3Hakouepeayromuiicss psi: orpeneneHue, npusHak JleiiOnuma. AOGcomoTHas u
YCIOBHAsl CXOOUMOCTb 3HAKONEPEMEHHBIX pAnoB. @DyHknnoHanbHbIE pAapl. CTENEHHBIE  PAIBL:
ornpeneneHue, reopema AOens, MHTEpPBaJ CXOJUMOCTH, Paguyc cX0oaAuMocTH. CBONWCTBA CTENEHHBIX PSIIOB.
Paner T ﬁnoﬁa_% MakopeHa: onpesieseHue, yCIoBUsS CXOIUMOCTH pana Teinopa K UCXOAHON (yHKUIHU.

m .
Jlemma e M s VXER, JlocTaTo4HbIe YCIOBUSA CXOIAUMOCTH psifa Teinopa. AJITOpUTM pa3ioKeHUS

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

I+ x) ,4rcigx. arcsinX g pgn Maknopena. Pasnoxenne dpyaxumit B psix Teil1opa ¢ MOMOIIBEO OCHOBHBIX

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

Pasznen 12. Teopus BepositHOcTeil. CirydaiiHble BeJIMYUHBI M UX 3AKOHBI pacnpeaejeHus.

[Ipenmer Teopuum BepositHOcTel. Cryuaiinbie coObITHs. [IpoTHBOMONOXKHBIE COOBITHUSA. HezaBucumbie
coObiTust. OTHOcuTenbHas uacTora. Kilaccuueckoe W TeOMETPHUYECKOe OIpe/esieHHe BEPOSTHOCTH.
DnemeHTapHas TEOpHsl BEpOSITHOCTEN. MeTo1bl BhIUMCIEHUS BeposiTHOCTEN. [IpocTpaHCTBO Ai1eMEHTapHbIX
cobpiTuii. Kimaccuueckoe omnpeseneHre BeposiTHOCTH. AJredpa COOBITHI: TEOPEMBbl O BEPOSITHOCTH CYMMBI
COOBITHH, TPOTHBOMOJOXKHBIX COOBITHI, CyMMa BEpOSATHOCTEH HECOBMECTHBIX COOBITHH, O0Opa3yroIIUX
MOJIHYI0 Tpynny. AKCHOMAaTH4YeCKOe OIpeAesieHHe BeposSTHOCTH. (CTaTHCTUYECKOE OIpEAeiICHHuE
BEPOSATHOCTH. Y CJIOBHAs BEPOSITHOCTD. TeopeMbl 0 BEPOATHOCTH NTPOU3BEACHUS 3aBUCUMBIX U HE3aBUCHMBIX
cobprtuid. [TomHas BepostHOCTh. [ToBTOpHBIE McTBITaHus. DPopMyna bepuynnu. JlokanbHas 1 HHTErpajbHAS
teopemsl Myaspa-Jlamnaca. @opmyia Ilyaccona.

[TonsTne cny4ailHOM BenWMYWHBI. JIUCKpETHBIE W HENPEpPHIBHBIE CiIy4yailHblE BEJIWYUHBL. 3aKOH
pactipenenieHust ciay4aiHoW BenuuuHbl. DyHKIMS pacnpenencHHs, ee cBoicTBa, rpaduk. IlmoTrHOCTH
pacripeiefiecHusi HETPEPBIBHOW  CIydyalHOHW BENMYMHBI (IUIOTHOCTh BEpOSTHOCTH). Dopmyna  jist
BEPOSITHOCTH IIOINAJAaHUs HETPEPBIBHOM CIIy4aliHOW BEJIWYMHBI B JTAHHBIA MHTEPBaJ, BBIPAXKCHHBIN 4depes
IUIOTHOCTh ~ BEPOATHOCTH, TE€OMETpUYECKUH cMmbici  (opMmynbl. buHOMManbHOE  pacmpejaencHue,
pacnpenenenue [lyaccona, paBHOMEpHOE pacnpeaeeHue, HOpMaJIbHOE PACIPENEICHHUE, SKCIIOHEHIIMAIBHOE
pacrpeaeieHue.

Pa3nen 13. MaTemaTu4eckasi CTaTHCTHKA.

[Ipeamer mMarematudeckoil craTUCTHUKW. (OCHOBHBIE 3aJauyd  MaTEMaTUYECKOW  CTAaTUCTUKH.
Bribopounsiii  meron. Cratuctuyeckoe onucaHue. BpiOopku. ['mcrorpaMmma W MOJUTOH  YacToOT.
Craructuueckass (dmmupudeckas) (yHKIus pacnpeaeineHus. BbpIOOpoUHBIE XapakKTEPUCTUKA € UX
pacnipenenenusi. CocrositenbHble, 3((EKTUBHBIE CMELICHHbIE M HECMELICHHBIE OICHKH IapaMeTpoB.
CrarucTuyeckoe cpegHee, CTaTHCTHYECKas JUCHEPCUS M CTAaTUCTUYECKOE CpeJHee KBaJAPAaTUYHOE Kak
TOYEYHBIE OLIEHKM HEW3BECTHBIX: MATEMATUYECKOTO OXKUAAHMS, IUCIEPCUHU, CPEOHET0 KBaJPaTUYHOTO
OTKJIOHEHMS. J{oBEpUTENbHBIE NHTEPBAIbI 1 UHTEPBAIbHBIE OLEHKH. /lOBEpUTENbHBIE OLICHKH HEU3BECTHOU
BEPOSATHOCTH 1O OonblIMM BbIOOpKaM. JloBepuTenbHas OLEHKAa MaTeMaTHYECKOTo OXUIAHWUA IIpH
HEN3BECTHOM aucnepcuu. JloBepHUTeNbHAas OLEHKA CpPEIHEro KBaJApPaTHUYHOIO OTKJIOHEHUsA. TodHbIe
BbIOOpOUHBIE pacnpenenenus: CrteioneHta (t- pacnpenenenue), @umepa-Craenexopa (F-pacmnpenenenue),
Iupcona (y’>-pacnpenenenue). IIpoBepka CTATUCTUYECKUX THIOTE3. MaTeMaTHuecKue METOMIbl HPOBEPKH
CTaTUCTUYECKUX TMIIOTE3. DIEMEHTHI TEOPUU KOPPEIIALIUH.

4. O0beM y4eOHOM JUCHHILIMHBI

CemecTtp
Buj yueOHoi padoThl Beero 1 2 3 4
3E AKkagn. 3E AKkagn. 3E Aka | 3E | Aka | 3E | Axkan.
4. 4. A.4. A.Y. 4.
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O01mas Tpy10eMKOCTh
AUCHHUIITHHBI

18

648

180

180

180

108

KonTakTHas padora —
ayIMTOpPHbIE 3AHATHSA:

7,56

272

2,66

96

1,78

64

1,78

64

1,34

48

Jlexuun

3,56

128

1,33

48

0,89

32

0,89

32

0,45

16

[IpakTueckue 3aHsATUs
d13)

144

1,33

48

0,89

32

0,89

32

0,89

32

CamMocTosTeJIbHASA
padora

8,44

304

2,34

84

2,22

80

2,22

80

1,66

60

KoutakTHas
CaMOCTOATCIIbHAsA
paborta

CaMoCTOSTEILHOE
U3y4YEHUE Pa3/IesioB
TUCIIAIUINHBL

8,44

0,6

303.4

2,34

0,4

83,6

2,22

80

2,22

80

1,66

0,2

59,8

Bua xonTpoJs —
3a4eT ¢ OLEHKOM

Bua konTpoJs —
3auer

Bua konTpoJs —
9K3amMeH

72

36

36

KonrakTtHass pabora —
POMEXYTOUHAS
aTTecTanus

ITonroroBka K
HK3aMEHY.

0,8

71,2

0,4

35,6

0,4

35,6

Bun urorosoro
KOHTPOJIA:

3ader ¢
OLIeHKOH

IK3aMeH

IK3aMeH

3auer

Cemectp

Bcero

2

Buna yueOHoii padoThI

3E

Actp.

3E

Actp.

3E

Act
p.4.

3E

Actp

3E

Actp

O01mas Tpy10eMKOCTh
AUCHHUIIHHBI

18

486

135

135

135

81

KonTakTHas padora —
ayIMTOpPHBIE 3AHATHSA:

7,56

204,1

2,66

71,82

1,78

48,0
6

1,78

48,06

1,34

36,18

Jlexuun

3,56

96,12

1,33

35,91

0,89

24,0
3

0,89

24,03

0,45

12,15

[IpakTHueckue 3aHsATUs
d13)

108

1,33

35,91

0,89

24,0
3

0,89

24,03

0,89

24,03

CamocTosiTeIbHASA
pabdora

8,44

227,8

2,34

63,18

2,22

59,9
4

2,22

59,94

1,66

44,82

KoutakTHas
CaMOCTOATCIIbHAsA
paborta

CaMOCTOSTEIBHOE
W3y4eHHUE Pa3JIeiioB
MUCLUIIINHEI

8,44

0,45

2274

2,34

0,3

62,88

2,22

0

0,15

2,22

1,66

Bua xonTposas —
3adeT ¢ OIEeHKOH

Bua konTposs —
3auer
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Bua xonTpous —
IK3aMeH

KonrakTtHass pabora —
MIPOMEKYTOUHAS 0,6 0,3 0,3
aTTecTanys 2 1 1
ITonroroBka K 53.4 26.7 26.7
HK3aMEHY.

Bun urorosoro 3ader ¢ IK3aMeH IK3aMeH 3au
KOHTPOJIA: OLICHKOM er

AHHOTaNUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«Du3uKa»

1. Heap nucuMniMHbl — npuoOpeTeHne 00yJyaronMMKCcs 3HaHUH IO OCHOBHBIM pa3zesiaM (pU3uku u
YMEHHIO IPUMEHSTh UX B PYTUX €CTECTBEHHOHAYYHBIX JAUCIUTUIHHAX.

2. B pe3yabTraTe u3ydyeHUus JUCHHUILIHHBI 00yYAIOIIUIiCA T0JIKEH:

Obaaoamse CeNyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

OIlIK-2.4, OIIK-2.7, OlIK-2.11

3namu:

- (u3uuUecKue OCHOBBI MEXaHUKH, (U3UKU KOJIeOaHWM W BOJH, DJIEKTPUYECTBA M MarHeTusma,
AIIEKTPOIUHAMUKH, CTATUCTUUYECKON (PU3UKU U TEPMOJIUHAMUKH, KBAHTOBON (PU3UKH;

- CMBICT (PYHIAMEHTANBHBIX (PU3NYECKUX 3aKOHOB, IPUHIIUIIOB M MOCTYJIATOB; UX (HOPMYIUPOBKHU U
TPaHULIBI TPUMEHUMOCTH;

- CBSI3b IIMPOKOTO Kpyra (U3WYECKuX SBICHUN C (yHIAMEHTATbHBIMHM NMPUHIUIAMH U 3aKOHAMU
(bU3HUKHI; OCHOBHBIC METO/IBI PEIICHUS 33724 110 OMUCAHUIO (U3UUYECKUX SIBJICHUN;

- METOJIbI 00PaOOTKH PE3yIHTATOB (PU3UIECKOTO IKCIIEPUMEHTA.

Ymemns:

-IIPUMEHSATh TEOPETHUUECKUE 3HAHUS U IKCIEPUMEHTAIbHbIE METOAbl MCCIIEOBAHUS MPHU PELICHUU
po(heCcCHOHANBHBIX 3a]1a4;

-IIPOBOJIUTH PACUYETHI, OCYIECTBIATH AHAJIU3 U HA OCHOBE 3TOTO JIe1aTh 000CHOBAHHbBIE BBIBOIBL;

- QaHAJIM3UPOBATH PE3yIbTAThl HAOTIOACHUN W YKCIICPUMEHTOB C MPUMEHEHHEM OCHOBHBIX 3aKOHOB H
MPUHITUTIOB (DU3UKH,

- ONpEAENATh XapakTep (PU3NUECKUX MPOIECCOB MO KOMIUIEKCY IKCIEPUMEHTATBHOW HH(OpMAIHH
MIPU TIOMOIITY TpaduKOB, TAOIUIl U YPAaBHCHHU;

- TPEACTaBIATh 00pabOTAHHYIO SKCIIEPUMEHTAIBHYIO U TEOPETUYECKYI0 MH(OPMAIMIO B YCTHOW H
NUCbMEHHOU (hopMe, B TOM YHCIIE C UCTIOIb30BAaHUEM COBPEMEHHBIX KOMITbIOTEPHBIX TEXHOJIOTUH.

Braoems:

- HaBBIKaMU PabOThI C UPOKUM KPYroM (PU3NYECKUX TPUOOPOB M 000PYAOBAHUS;

- HaBBIKaMU 00OCHOBAHUS CBOMX CYXKJIEHHUH M BBIOOpA METO/1a UCCIICIOBAHUSI.

3. Kparkoe comepxanue Q1M CUUILIHHBI.

Paszoen 1. Quszuueckue 0cHOBbI MEXAHUKU.

1.1. IIpenmer ¢usuku. Metoasl (QHU3NUECKOTO WCCIEAOBAHUS: OIBIT, TUNOTE3a, JKCIICPUMEHT,
teopus. [Ipenmer kuHemaruku. [lepememienue, ckopocTs, yckopeHue. KnHnemarnueckue XapakTepuCTUKH
BpaIlaTeIbHOTO JIBUKECHHUSL.

1.2. 3akonsl HproTOHA. 3aKOH BCEMUPHOTO TATOTEHHS. 3aKOH BCEMUPHOIO TIATOTeHUS. J|BUKEeHUHE
TeJla MepeMeHHOM Maccehl. Y paBHeHuss Menepckoro. @opmyna [{rnonkoBckoro.

1.3. Yopyruii u Heynpyruil ynapsl mapoB. MOMEHT HHEPIIMK MATEPUAIBHON TOUYKH U TBEPIOTO TEJA.

1.4. Kunematuka rapMoHHuYecKkux Kosiebanuil. uddepeHunanbHoe ypaBHEHHE T'apMOHHYECKUX
koneOanuii. IloHsATHE O 3aTyXawIMX W BBIHY)XJICHHBIX KojieOaHUsX. BosHOBoe nBmwkeHue. BoiHbI
MPOJIOJIbHBIE U MTONIEPEUHBIE.

Pa3zoen 2. Monexynapunas ¢puzuxa u mepmoounamuxa.

2.1. DneMeHThl TEpMOJMHAMHMKH M (u3ndyeckoi KuHeTuku. MpeanbHblii ra3. Pacmpenenenue
bonbsimMana u ero obmedusznueckuii cMpici. PeanbHbiii ras. YpaBuenue Ban-nep-Baansca.
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2.2. TepmoauHamuueckuii Meton B (usuke. PaBHOBecHble cocrostHua. Hawanma TepMoanHaMHKH.
[{uknbl. DHTPONMS U €€ CTATUCTUYECKOE TOJIKOBAHUE.

2.3. SBnenue nepenoca. Auddysus. 3akon duka. TermmonpoBonHocts. 3akoH Pypre. BuyTpenHee
TpeHue (BA3KOCTH). 3akoH HproToHA.

Paszoen 3. Dnexmpocmamuka u nocmosiHHbI 21eKMPUYECKUtl mox.

3.1. 3akon Kynona. Teopema Octporpaackoro-I'aycca. Jumnons.  JIMPJIEKTpUKH B
AJIEKTPOCTATUYECKOM IIO0JIE.

Pa3zoen 4. Dnekmpomacnemusm.

4.1. 3akon Amnepa. 3akoH buo-Casapa-Jlannaca. Cuna JlopeHa.

4.2. MarneTuku. DNeKTpoMarHuTHas MHAyKIuUsA. Y paBHeHne Makcsea.

Paszoen 5. Onmuxa.

5.1. Uutepdepentus BonH. Judpakuus Bonn. [lonspusanus BoIH.

5.2. TenmoBoe uznyuenue. 3akoH Kupxroda. ['unoresza [Inanka. KBanToBOE 00BSICHEHHE TEIIJIOBOTO
uznydenus. Ipdext Kommnrona.

5.3. SAnepnas mogens aroMa. [loctynatel bopa. AToM Bonmopoaa o bopy.

Pa3zoen 6. Dnemenmol k6aHmosoU puzuxu.

6.1. T'unore3za ne bpoins. BomHoBoe ypaBHenuwe Illpeaunrepa s CTalMOHAPHBIX COCTOSIHUM.
Onerte! ITepHa-I'epnaxa.

6.2. MuorosnekTpoHnbsiii atoM. Dddekt 3eemana. [Ipunmun Ilaynu. KBanToBbIe cTarncTHUeckue
pacnpenenenus boze-DiinmTeitna u @epmu-Jlupaka. ®ononsl. 3akoHbl [lebas u DUHIITEHHA.

4. O0beM yueOHOM JUCUUIIJIMHBI

Beero Cewmectp
By yueOHOit paGoThI Ne 2 Ne 3
3p | ARAL | ap | AkaL | g | Axan,
4. q, q,
O61mas TpyA0EMKOCTb JMCLIMILIMHEL 12 432 6 216 6 216

KonrakTHas padora — ayiuTOpHbIE
3aHATHSA:

B TOM 4HucJe B (popMe NPAKTHYECKOM
NMOATOTOBKM (npu HaAIu4uU)

Jlexuuun 1,3 48 0,4 16 0,9 32
B TOM 4HCIIe B (hOpMe MPAKTUIECKON
MTOATOTOBKH (npu Hanuvuu)
[Ipaktuueckue 3austus (I113) 1,3 48 0.4 16 0,9 32
B TOM 4HcCIie B (hopMe MPaKTHUECKON
MOATOTOBKHU (npu Hanu4uu)
Jlabopartopusie padots (JIP) 0,9 32 0,4 16 0,4 16
B TOM 4HCIIe B (hOpMe MPAKTUIECKON
MTOATOTOBKH (npu Hanu4uu)
CamocrosiTesibHas padora 6,5 232 3,7 132 2.8 100
KonTakTHas camocrosiTenbHas paboTa

3,5 128 1,3 48 2,2 80

(AmmK u3 VII ons 3au / 3au4 c oy.) 0.8 0.4 0.4
CaMocCTOsATENbHOE N3YUEHUE PA3/IEIIOB 6,5 3,7 2,8
TUCITUTUTUHEI (u1u Opyaue euobvl 231,2 131,6 96,6
CAMOCMOSIMENbHOU pabomul)

Buabl KoHTpOJIA:

Buo konmpona uz YII (3au /3au c ou.)

JK3ameH (eciu npedycmompen YII) 2 72 1 36 1 36
KonTaktHas paboTa — MpOMEKyTOUHAS 0.4 0.4 0.4
aTTecTanus 1 1 1
ITonroroBka K 9K3aMeHY. 35,6 35,6 35,6
Bua uTOroBoro KOHTpoJIf: IK3aMeH JK3aMeH
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Cemectp
Bcero
N Ne cemectpa No cemecTpa
Bun yueGHOM paboThI A A A
3E TP | 3p TP | 3p CcTp.
9. 9. q.
OO6mast TpPyA0EMKOCTh TUCIUTITHHBI 12 324 6 162 6 162

KonTakTHasi pabora — ay1MTOpHBIE
3aHSITHSA:

B TOM 4HucJIe B (pOpMe NPAKTHYECKOM
NOArOTOBKM (npu Hanuuuu)

Jlexuuun 1,3 36 0,4 12 0,9 24
B TOM 4HcCIie B (hopMe MPaKTHUECKON
MOATOTOBKHU (npu Hanu4uu)
[Tpaxtrueckue 3anstus (113) 1,3 36 0,4 12 0,9 24
B TOM 4HCIIe B (hOpMe MPAKTUIECKON
MTOATOTOBKH (npu Hanu4uu)

3,5 96 1,3 36 2,2 60

JlaGopaTtopusie padoTs (JIP) 0,9 24 0,4 12 0,4 12
B TOM 4YHCJIe B (DOpME MPAKTUUECKON

MOJITOTOBKHU (npu Haauquu) ) ) ) ) ) )
CamocTosiTesibHasi padboTa 6,5 174 3,7 99 2,8 75
KonrakTHas camocrosiTensHas pabota 0.6 0.3 0.3
(AmmK u3 VII onsa 3au / 3au ¢ oy.)

CaMocToATEIbHOE N3YUYEHHE PA3AEIOB 6,5 3,7 2,8
TUCIUTITAHBI (U Opyaue uobl 173,4 98,7 74,7
CAMOCMOSIMENbHOU pabomul)

Buabl KoHTpOJIA:

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

Jk3ameH (eciu npedycmompen YII) 2 54 1 27 1 27
KoHTakTHass paboTra — mpoMexXyTOdHas 0.6 0.3 0.3
aTTecTauus 2 1 1
IToaroroBka K S5K3aMeHY. 53,4 26,7 26,7
Bua uTOroBoro KOHTpoOJIf: JK3aMeH JK3aMeH

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUILIIMHBI
«IIpobsemMbl yCTOMYHBOrO pa3BUTHS
1 Heap aucuunmauHbl — cHOPMHUPOBATH y CTYJCHTOB LEJIOCTHYIO KapTHHY MHpa Ha OCHOBE
KOHLENINN YCTOWYUBOTO Pa3BUTHS, IO3HAKOMUTD CTYJEHTOB C LIEJSIMU YCTOMYHUBOIO Pa3BUTHUS, IOHATUAMHU
YCTOMYMBOCTH M HEYCTOMYMBOCTH AMHAMHUYECKHUX CHCTEM B OKPYXAIOUIEM MHPE; PECYpCax M Pa3BUTHUH,
AQHTPOIIOTEHHOM BO3/IEHICTBUH HAa OKPYXKAIOLIYIO CPENY, YIPABIECHNN KaYECTBOM OKPYXKAIOIIEH CPENIbI.
2 B pe3yabTaTe H3yuyeHHs JUCUMILIMHBI 00y4AI0IIHUIACH 10JIKEH:
Ob6nadamye CleayOMUMU KOMIIETEHIIMAMHU ¥ UHIUKATOPAMH UX JTOCTHKECHUS:
VK-8.1; VK-8.2; VK-8.5; VK-8.6, VK-8.9; OIIK-3.2; OIIK-3.8; OIIK-3.12; OIIK-3.18
3uams:
— OCHOBHBIE ONPECIICHUS U IPUHIUIIBI KOHIENIUN YCTOWYMBOIO Pa3BUTHS,
— OCHOBHBIE XapaKTEPUCTUKU OHOTHUECKMX, aOMOTHYECKHMX U aHTPOIIOTEHHBIX  (PAKTOpOB,
OKa3bIBAIOLINX BIUSHUE HA KUBBIC OPraHU3MBI, BKJIIOYas YEIIOBEKA;
— OCHOBHBIE CYIIECTBYIOIIUE MPOOIEMbl, BO3HUKAIOIINE ITPH B3aUMOACHCTBUN 3KOHOMUKH, OOIIECTBA U
OKpYKalolllei Cpeibl;
— COBpPEMCHHBIC CHUCTEMbl HHJIEKCOB M HHIUKATOPOB YCTOWYHMBOTIO Pa3BUTHUS, UX OCOOECHHOCTH H
HEIOCTaTKU;
Ymemo:
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— JIeNaTh CHCTEMHBIH aHaIM3 CYIIECTBYIOIIMX 3KOJIOTr0-COIMATbHBIX, COIUATbHO-DKOHOMHUECKUX H
9KOJIOT0-3KOHOMHUYECKUX MTPOOIIEM;

— HaxOWTh HaWOOJICE PAIMOHAIBHBIM BapUaHT PEUICHUS MOCTABJICHHBIX 3a7a4 ¢ YYETOM KOH(IIUKTA B
NOTPEOHOCTAX YeI0BEKa U OrPAaHHUCHHIX OKPYXKAIOIIEH CPE/IbI;

Braoemn:

— HaBBIKAMH IT0JIb30BaHKsI COBPEMEHHOM JIUTEPATypOii B 001aCTH YCTOMYMBOIO PAa3BUTHS M SKOJIOTHH,

— YMCHHEM aHaJU3UPOBaTh HOBBIC TEOPETHUECKUE W MPAKTUYCCKHE MPOTPaMMbl U  TPOCKTHI,
HarpaBJIeHHbIC Ha JOCTIKEHHUE IEJIel YCTOWYMBOTO PAa3BUTHS;
— MpHEeMaMH MPHUHATHS PEHICHUH 10 YPEryJIHPOBaHUIO KOH(MIMKTHBIX CHTYyalldil B 00JIACTH YCTOWYHBOIO
Pa3BUTHS U UCTIOIB30BaHUS PECYPCOB.

3 KpaTkoe coaep:kanue IUCHUNIHHBI
Beeoenue
Henn, 3amaun u mpenMeT Kypca. MecTo Kypca B CHUCTEME XHMMHUYECKOTO O0OpazoBaHUs. DKOJIOTHYECKOE
o0OpasoBaHue ¥ 00pa30BaHUE sl YCTOMYHBOTO Pa3BUTHS.
Pazoen 1. Ocnoenvie nonamus Kypca. Obuiecmeo u oKpyyHcarouiasn cpeoa
Poct u pazBuTne. YCTONYMBOCTh U HEYCTOMYMBOCTh JUHAMUYECKUX CHUCTeM. bruocdepa kak auHamMudecKas
cucrema. YenoBek: Owonorumdeckwii BuA W nuBuiu3anus. CHUCTEMBI MOAJICPKAHUS KU3HH U CHUCTEMBI
nojaJepKaHus LuBWIM3alu. HaceneHue, Npou3BOJCTBO, COCTOSHHUE OKpyxkaromei cpeabl. llonsarue
ycToMuuBOro pasBuTHs. Pumckuii xkinyd u rmoOanbHas npobiemaruka. HeoOXoauMOCTh B YCTOHYHMBOM
pasButuu. CoaepkaHue U IBOIONUS MPEACTaBICHUHN 00IIecTBa 00 YCTOMYMBOM Pa3BUTHUH.
Pa3zoen 2. Buocgpepa, ee 360n10ouusn u ycmouuugocmp. IKocucmemvl 3emau u ycmouuueocms
OcHoBHbIe cBeneHust o 1uiaHeTe 3emurss. CtpoeHue U coctaB atmocdepsl. MupoBoit okeaH. Jlutocdepa.
bruoTtndeckas un abuoTnyueckas coctaBisomue ornocheprl: OCHOBHBIE XapaKTepUCTHKU. [[0TOKM 3HEpruu B
cucrteMe CoaHie-3eMis.
OcHoBHble MOHATUS dKonoruu. CHCTEMBI TOJIEpKaHHUS KU3HU Ha 3emue: oOmmii 0630p. Ilonstue
skocucTteMbl. CTPYKTypa M COCTaBJISIFOIIME dKOCHUCTEeM. Buapl, monymsun, coodmectBa. B3anmonelictBue
BUJIOB B 3KocucTeMax. OCHOBHBIE TUITbI SKOCHUCTEM.
[ToTokM sHEepruM W BEHIECTBA B KOocHCTeMaX. Tpoduueckue menu. MeTaboau3M U AJIEMEHTHBIM COCTaB
KUBOU 1 HEXKUBOH Marepuu. OCHOBHBIE OMOT€OXUMUYECKUE ITUKJIIBI (KPYTOBOPOTHI BemiecTB). LIMKIndaHOCTS
MpoIieccoB B Onochepe U yCTONIUBOCTb.
WN3meHeHuss B MOMyNsUSAX, COOOIIECTBAaX, JKOocHCTeMaxX. PeakIiusi >KMBBIX CHCTEM Ha H3MEHEHHS
okpyxatoiieit Cpenpl. Bo3aeicTBue 4enoBeka Ha 3KOCUCTEMbI. 3aKOHBI M IPUHIUIIBI SKOJIOTHH.
buopa3nooOpasre u yCTOWYMBOCTH DJKOCHCTEM. BumoBoe pa3sHoOOpaswe - HE00XOIUMOE YCIOBHE
YCTOMYHUBOCTU OHUOCHEPHI.
Pazoen 3. Yenoeeuecmeo kax uacmp ouocgepol. /lemozpagpuueckue npodiemot coepemenno2o mupa.
OcoOeHHOCTH YesoBeKa Kak Omojoruyeckoro Buja. J[MHaMUKa 4eIoBeUeCKOW MOMYJSIUU, POXKIAAEMOCTD,
CMEpPTHOCTh, BO3pacTHasi CTpPyKTypa. [IpoOiemMbl COBPEMEHHOTrO STama pocTa YHCICHHOCTH HACEJICHUS.
['eorpaduueckoe pacnpenencHue HaceneHus. Cenbckoe W TOpojACKoe HaceleHue. YpOanuzamus. Cpema
oOuTaHUs YeTI0BEeKa M OKpYyxKatomias cpeaa. DopMuUpoBaHHUE TEXHOTCHHOMN CPEJIbI.
PerynupoBanue HapomonaceneHus. Ctabuin3anus YUCICHHOCTH HACEICHUS WM JETOMYJISIUS: OLIEHKa
MpeeNbHON YUCICHHOCTH HaceleHUs: 3emiid. PenmuruosHble, HpaBCTBEHHBIE U COIHMAIBHBIC MPOOIEMBI
OTpaHMYEHUS POKAAEMOCTH U IJIAaHUPOBAaHUS ceMbU. PernonanbHble 0cOOEHHOCTH. MBIIIIIEHHE, SI3BIK, POJIb
oOydenus. Herenernueckuii kaHanm BUIOBOW mamsTH. [lomoxuTenbHBIE W OTPULIATEIBHBIE MOCIEICTBUS
HaJIM4Yusl HereHeTuyeckon namstu. ['enaepHbie mpoOieMsl.
Pa3zoen 4. Pazeumue u pecypcot
Omnpenenenne pecypca. Kmaccuduxamus pecypcoB. HeBo3oOHOBUMBIE, BO30OHOBHMBIE, HeHcCUepIiaeMble
pecypcel. MartepuanbHble, JHEpreTudeckue U WHGOPMAIMOHHBIE pecypchl. ['eHeThueckue pecypebl
o6uoctepsl. CocTosiHE M MUPOBBIE 3allachkl OCHOBHBIX BHJIOB MPHUPOAHBIX pecypcoB. ['eorpaduueckoe
pacrpeziefieHle 3anacoB IPUPOAHBIX PECYPCOB.
Pa3BuTtHe nMBWIM3aLIMM U PAcCXOAOBAHUE MPHUPOAHBIX pecypcoB. [IpMHIUNBI YCTOWYMBOrO pa3BUTHS B
OTHOIICHUH TPUPOIHBIX pecypcoB. Poiib BO30OHOBHMBIX M HEUCYEPIIAEMBIX PECYpCOB B YCTOHYHMBOM
oOmiecTse.
Pazoen 5. Aumponozennoe eo3oeiicmeue na ouocghepy
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AHTpONOTreHHbIE BO3MYIICHUS OMOTCOXMMHUYECKHX ITUKIOB W JEerpajalys CUCTeM IMOAJIEpXKaHHUs >KU3HU.
['moGanbHbIE, peruoHaNbHbIE U JIOKAIbHBIE POOJIEMBI OKPYKAIOIIEH CPEIbl.

3arpsisHeHue atMochepsl (KHCIOTHBIE NOXKIH, (POTOXMMUYECKUH CMOT U T.J.). 3arpsi3HEHHE BHYTPEHHUX
B0 1 MupoBoro okeaHa. 3arpsisHeHUE JTUTOCc(epsl; Jerpaaanus 3eMelb, OlyCThHIHUBAHUE.

Pazoen 6. Knumamuueckue nocieocmeus usmeHeHus cOCmasa ammocgepol

['moGaybHBIA DHEPreTUYECKUd OanaHc; MapHUKOBBIA A((PEKT Kak NpUPOAHBIA (aKTOp MOIACPKAHUS
YCJIOBHMM CYILIECTBOBaHHUs KMBOW MarTepuu. [lapHuKOBBIE ra3bl. ICTOUHHKY M CTOKM JUOKCUIA yIiiepoaa U
JIPYTUX MMapHUKOBBIX ra3oB. M3MeHeHue KOHIEHTpalluy TUOKCUAA YIIIepoJa U IpYrHX MapHUKOBBIX ra3oB B
atMocdepe; MeXaHU3M II100aTbHOTO TTOTETUICHHUS.

[TocnencTBus r100aNbHOTO MOTEIUICHUS: MTOBBIIICHUE YPOBHS MUPOBOTO OKEaHa, 3aTOIICHUE MPUOPEKHBIX
30H; TasHUE JIEAHUKOB M BEUHOIN Mep3JIOThI; AedopMaius KIUMaTHUYECKUX U CEeNIbCKOXO3SICTBEHBIX 30H U
reorpauecKkoil CTPYKTYpbl IPOU3BOJACTBA IPOJOBOJICTBUS; M3MEHEHHS] PACTUTENBHOTO IOKPOBA,
OITYCTBIHWBAHUE.

Pazoen 7. 3enenan pesonwoyus

3eneHass XuMus. 3elieHas dHEpreThka. 3eyeHas SKOHOMHUKa. [loHsATHE HU3KOYTIIEpOMHOU (IMKINYECKOM )
3KOHOMHKH. CIIeHapuu HU3KOYIJIEpOAHOro pa3Butus ans Poccuu. Hammydinme nocTynHbIE TEXHOJIOTHH.
OcHOBHbBIE IPUHLIHUIIBI 3€JIEHOTO MPOU3BOACTBA. ['0Cy1apcTBEHHOE peryIupoBaHue IPUPOIOTOIb30BaHUS Ha
ocnoe H/IT. Dxonoruueckuii ciex yenoBeyecTBa. 3eneHslid opuc. KapOoHOBBIE OIUTOHBI.

Pazoen 8. Mupoeo33penue, 5muxa u ycmouuusoe pazeumue.

[Tepexox ot obmiecTBa MOTpeOICHUS K yCTOMYMBOMY OOIIeCTBY. M3MEHEHHE CTPYKTYphl MOTPEOHOCTEH
oOmiecTBa U KpUTEPUEB KauecTBa KU3HU U YPOBHS pa3BUTHs. PoJib KyJbTYypHBIX M PETUTHO3HBIX TPAAUIIHIA
B Iipo0JieMe yCTOWYMBOTO PA3BUTHS.

WUudopmanys, 3HaHHE, HAayKa, TEXHOJOTHH. YBEJIWYEHHE POJIM HHPOPMAIIMOHHBIX PECYypcoB B 00IIeM
Oanmance pecypcomnotpebnenus. MadopMaiimonHoe (MOCTUHIyCTpHAIbHOE) 0011ecTBo. Pons 00pa3oBanus B
YCTOMYHMBOM OOIIIECTBE.

4 O0beM yueOHO# JUCHHUIIJIMHBI

O0BeM THCHHUIIIHHBI
Bun yueOHo# padoThI Axax, | Actp.
3E
q, q,
O01mas TPy10eMKOCTh TUCIHUILIHHBI 3 108 81
KonTakTHas padoTa — ayIMTOPHBIE 3aHATHS: 0,9 32 24
Jlexun 0,45 16 12
[Ipaktrueckue 3austus (113) 0,45 16 12
JlaGopatopusie padotsl (JIP) - - -
CamocTosiTesqibHasi padora 2,1 76 57
KonrtakTHas camocrosiTenbHas pabora 217 0,2 0,15
CamMOCTOSITETbHOE U3YUYEHUE PA3ICNIOB TUCIIUIIIINHBI ’ 75,8 56,85
Bua koHTpoJs: 3a4eT
AHHOTaNUA padoyell MPOrpaMMbl JUCHHIJIMHBI
«be3onmacHOCTD JKU3HEAEATEIbHOCTHY
Vyebuas mucuumuinga "be3omacHOCTE KHM3HedesTelnbHOoCcTH" - o00sA3aTenbHas AUCHUILIMHA

(denepanabHBIX TOCYJAapCTBEHHBIX 00pa30BaTENbHBIX CTAaHAAPTOB BCEX HANpaBJIEHU IEpPBOrO YpOBHS
BBICIIETO TIPO(ecCHOHaTbHOTO 00pa3oBaHus (OakagaBpraTa) U CIICIHAIUTETA.

1. Heap AucuMnIuHbI - GopMupoBaHue NpophecCHOHATBLHON KYIbTYPbl 0€30IaCHOCTH, 101 KOTOPOi
HOHMMAETCS TOTOBHOCTh M CIIOCOOHOCTh JMYHOCTH HCIOJB30BaTh B NPO(ECCHOHATBHON IEATENbHOCTH
nproOpPEeTEeHHYI0 COBOKYITHOCTh 3HAaHHWM, YMEHHMI W HAaBBIKOB Ui oOecredeHus Oe3omacHOCTH B cdepe
npodecCHOHaNBHON AEATETBHOCTH, XapaKTepa MBIIUICHUS M IICHHOCTHBIX OpPUEHTAlMH, MPU KOTOPBIX
BOIIPOCHI O€30MaCHOCTH PacCMaTPUBAIOTCS B KAUECTBE MIPUOPUTETA.

OCHOBHBIMU 3a/1a49aMH AUCIUIIIHHBI SIBISIOTCS:
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* MpUOOpETeHNE MOHUMAaHUS TIPOOJIEM YCTONYMBOTO PAa3BUTUS U PUCKOB, CBSI3aHHBIX C JESTEIILHOCTHIO
YelI0BeKa;

* OBJIAJICHUE TMPHEMAMH PANUOHAIM3AINH KU3HEACITEIbHOCTH, OPUCHTUPOBAHHBIMU Ha CHIDKEHUS
AHTPONOTEHHOTO BO3JICHCTBUS Ha MPUPOIHYIO Cpely U obecrieyeHre 0€30MacHOCTH JIMYHOCTU U 00IIeCTBa;

* (hopmMupoBaHue:
- KyJIbTypbl 0€30MacHOCTH, HKOJOIMYECKOTO CO3HAHMSI M PUCK-OPUEHTHUPOBAHHOTO MBILIUICHUS, MpU
KOTOPOM BOIIPOCHI O€30MaCHOCTH W COXPAHEHHS OKPYXKAIOUIEH Cpelbl pacCMAaTPUBAIOTCS B KadecTBE
BaXHEHIIINX MPUOPUTETOB KUZHEACATEIILHOCTH YEIIOBEKA;
- KyJIbTypbl NpodecCHOHATBLHON O0e30MacHOCTH, CIIOCOOHOCTEH Mg WACHTHU(DUIIUKAIIMU OIMACHOCTH H
OIICHUBAHMSI PUCKOB B chepe CBOEH MpodecCHOHANBHOMN AeITeTbHOCTH;
- TOTOBHOCTH NPHUMEHEHHUs MPO(eCcCCHOHAIBHBIX 3HAHUM A1 MUHUMHU3ALUU HETaTHBHBIX KOJOTHYECKUX
MOCNIEACTBHA, oOecriedeHus O€30MacHOCTH W YAy4IIeHWS YyClIoBHM Tpyma B cdepe cBoeid
npodeccuoHaNbHOM e TEIIbHOCTH;

- CIIOCOOHOCTEH K OIICHKE BKJIaJa CBOCH MPEAMETHON 00JIACTH B PEUICHHE SKOJIOTHYECKHX MPOoOieM U

npo0JsieM 0€30MaCHOCTH.

2. B pe3yabTaTe 0CBOEHUS TUCHUILIAHBI CTYAEHT J0JIKEH:

Obnadams CIETYIONTUMA KOMITIETCHIIMSMU ¥ MHANKaTopamMu ux foctwkenus: 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.

3namo:

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

- XapakTep BO3JCHCTBUS BPEAHBIX U OMACHBIX (DAKTOPOB Ha YENOBEKa U MPUPOJHYIO CPEy, METOIbI
3aIIUTHI OT HUX TMPUMEHUTENLHO K cepe CBOeH MpoQecCHOHANBHON AeSITeTbHOCTH

Ymems:

- UICHTUPUIIMPOBATH OCHOBHBIC OTIACHOCTH CPEIbl OOUTAHUS YEIOBEKa,

- OLICHMBAaTh PUCK MX peaju3allid, BBIOMPATh METOJbI 3aLIUTHl OT OMACHOCTEH MPUMEHUTEIHHO K
chepe cBoeli MPOPECCHOHATBHONW NEATETHbHOCTH W CIOCOOBI oOecreueHus: KOM(OPTHBIX YCIOBHIA
KU3ZHEJEATEIbHOCTH

Braoems:

- 3aKOHOJATENbHBIMH M IPABOBBIMH aKTaMU B 00JacTh OE30MaCHOCTH M OXpaHbl OKpYXarouieu
cpedpl, TpeOOBaHUSMH K OE30MACHOCTH TEXHHUYECKUX pErJIaMeHTOB B cdepe mnpodeccHoHanbHOMI
NEeSITEIbHOCTH;

- croco0amMu ¥ TEXHOJIOTUSIMU 3alIUTHI B UPE3BBIYAHBIX CUTYAIIUSX;

-MIOHATUHHO-TEPMHHOJIOTMUYECKHUM alapaToM B 001acTu 6€30MacHOCTH;

- HaBBIKAMH pallMOHATU3ANUU NPO(PECCHOHANLHON JEATeNTbHOCTH C LENbl0  00eCIeYCHHS

0€30MaCHOCTH U 3aIUThI OKPYKAIOIIEH CPeIbl.

3. Kpartkoe cogep:xanue JUCUMIIMHBI.

1. Beenenue B Oe3omacHOCTh. OCHOBHBIE MOHATHS U OIpenesieHUs. be30macHOCTh U ycTOMYMBOE
pa3BUTHE.

2. Yenosek u TexHocdepa. CTpykrypa TexHOC(HEpHI U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpeMeHHOE COCTOsSIHHE TeXHOC(hEphl U TeXHOCHEPHOM 0€30MTacHOCTH.

3. Unentudukanus v Bo3IeHCTBHE HA YEIOBEKA BPEAHBIX M OMACHBIX (DAKTOPOB CpeIbl OONTAHMS.

Knaccudukanus HeratuBHbIX (AKTOPOB cpeAbl OOMTAaHUS 4eIOBeKa. XHUMHUYECKHE HETaTHUBHBIE
dakTopsl (BpenHble BemlecTBa). MeXaHMYECKME M AaKyCTHUECKHE KoyeOaHus, BHOpanus M IIyM.
DJIEKTPOMAarHuTHbIE M3MydeHUs U Toyisl. MoHu3upyroume H3IydeHue. DJNEKTpUUecKuid Tok. OmacHble
MexaHudeckue Qaxtopbl. [Iporecchl ropeHus U IMO0XKapOB3pPHIBO- OINACHbIE CBOMCTBA BEIIECTB U
MmaTepuaioB. CTaTHYeCKOe ANEKTPUUYECTBO.

4. 3ammra YenoBeKa M Cpelabl OOWTAHUS OT BPEIHBIX M OMACHBIX (PAKTOPOB MPHUPOIHOTO,
AQHTPONOTEHHOTO U TEXHOT€HHOTO MPOUCX0XKICHUSI.

OcCHOBHBIE TIPUHIIUIIBI 3AIIUTHI. 3alIUTa OT XUMUYECKUX U OMOJOTUYECKHX HEraTUBHBIX (PAKTOPOB.
3ammTa OT SHEPreTHYECKUX BO3MEHCTBHN U (usmyeckux mnonei. ObecrneueHne OE30MaCHOCTH CHCTEM,
paboTaromx T1OA  JaBJeHHEM. be30macHOCTh  JKCIUTyaTallid  TPYOONpPOBOJOB B XMMHUYECKOH
IIPOMBIIUIEHHOCTH. be3omacHasi sKcIUTyaTalsi KOMIIPECCOPOB. AHalW3 U OLEHUBAHUE TEXHOTCHHBIX U
MPUPOJHBIX PUCKOB.
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5. OOecneueHre KOM(OPTHBIX YCIOBHMA JJIsi KU3HU U JIEATEIBHOCTH dYeloBeka. [loHsTHE
KOM(OPTHBIX WU ONTHUMAJIBHBIX YCIOBUH. MukpokauMmar nomenieHuii. OCBEIIEHHE W CBETOBas Cpena B
MOMEIICHUH.

6. [Icuxodusnonornueckre u YpProHOMUIECKHUE OCHOBBI OE30MTACHOCTH.

[lcuxudeckue MPOIECChl, CBOMCTBA U COCTOSHUS, BIUSIOIINE Ha Oe30macHOCTh. BUIbl U ycrnoBus
TPYZOBOH AESITETbHOCTU. DPrOHOMUYECKHNE OCHOBBI 0€30aCHOCTH.

7. Upe3BbIUaliHble CUTYAL[UU U METOJBI 3alIUThI B YCIOBUAX UX peaU3aLlUU.

O6mme ceenenus o UC. [Toxkap u B3phIB. ABapun Ha XUMHUYECKU OMACHBIX 00BEKTaX.

Pannanmnonnsie aBapuu. [Ipubopbl pamualiMOHHON, XMMHUYECKOW pa3BEIKH W JTO3UMETPHUUYECKOTO
KOHTpoJid. Upe3BblualiHble CUTyallud BOGHHOTO BPEMEHH. 3allluTa HACEJIEHUS B YPE3BbIUAWHBIX CUTYaIUsX.
VYcToiunBOCTh PYHKIIMOHUPOBAHUS 00BEKTOB SKOHOMUKHU B YPE3BBIYANHBIX CUTYAIIHUSIX.

8. YrpaBneHue 0€30MacHOCTBIO KU3HEACSITEILHOCTH.

3akoHOJATeNbHbIE W HOPMAaTUBHBIE  IPABOBbIE  OCHOBBI  yINpaBieHHs  0€30MacHOCTHIO
KU3ZHEJEATEIIbHOCTH. JKOHOMHYECKHE OCHOBBI YIpaBieHUs Oe3omacHOCThi0. CTpaxoBaHWE PHUCKOB.
['ocynapcTBeHHOE yIipaBieHHe 0€30IMacHOCThIO.

4. O06beM yueOHOM JUCUUIJIMHBI

Bun yaeOHO# paboTh B 3auerHbIX B akan. B actp.
SAMHHIIAX gacax qgacax
OO61mast TpyA0€MKOCTh TUCITUTUTHHBI 4 144 108
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jlexun 0,89 32 24
[IpakTruecKue 3aHATHUs - - -
JlaGopaTopHbie pabOTHI 0,44 16 12
CamocTosiTesibHasi padoTa 1,67 60 45
KonTakTHas camocrositensHas paboTa - - -
[ToaroroBka K J1ab0paTopHBIM paboTam 0,56 20 15
CaMocCTOATEIbHOE N3YUYEHHE PA3ESIOB TUCLIUIIINHBI 1,11 40 30
Buabl KoHTpOJISA:
IK3aMeH 1,0 36 27
KonrtakTHas paboTa — mpoMeXKyTOUHAs aTTECTAIHS 1,0 0,4 0,3
IToaroroBka K 3K3aMeHy 35,6 26,7
Bu1 H”TOrOBOr0 KOHTPOJIS: IK3aMeH

AHHOTaNUA padoyell MPOrpaMMbl JUCHUINJIMHBI
«/HKeHepHasi M KOMIILIOTEPHAs rpaguka

1 leab AMCHMIVIMHBI — HAYYUTh CTYJEHTOB CIIOCO0aM OTOOpa)XKeHHs MPOCTPAHCTBEHHBIX (OPM Ha
IUIOCKOCTH, BBIITOJIHEHUIO M YTEHUIO YEepTe)KeH MeToJaMH KOMIIBIOTEpPHOM Tpaduku W TpaBWiIaM H
YCJIIOBHOCTSIM, PUMEHsIeMBIM TTpH 3ToM (ctangaptam ECKJI).

2. B pe3yabTare u3y4eHus JUCHUIIMHBI 00YYAIOLIMICS TOJI/KEH:

Obnadamye cleayomUMU KOMIIETEHIIMAMU U UHIUKATOPaMH UX TOCTUKEHUS:

YK-2.1; YK-2.6; YK-2.8; YK-2.10

3namo:

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

— IIpaBUJIA U YCIOBHOCTH IPH BBIIIOJIHEHUU YEPTEXKEH;

— BUJBI CHMMETPUHU T'€OMETPUUYECKHUX UTYP;

— BUJBI U3AETHHA U KOHCTPYKTOPCKUX JOKYMEHTOB;

— OCHOBHBIE BUJABI TpapUuecKuX HHPOPMALMOHHBIX CHCTEM, 0a30BYI0 TIpapHUUecKyi0 CHCTEMY,

UCIIOJIb3YEMYIO B yU€OHOM IpoLecCe.

—  Vmemub: BHIIOTHATD U YUTATh YEPTEIKU TEXHUUECKUX U3JICIUN C yU4ETOM JICHCTBYIONIMX CTaHAAPTOB;
— BBINOJIHATB U YUTATh CXEMbI TEXHOJIOIMUYECKHUX IPOLIECCOB;
— HCIMOJIb30BaTh CPEICTBA KOMITBIOTEPHOM Irpa)uKu Il U3TOTOBJICHUS YEPTEKEH.
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Braoemy:

— cmocobamMu U IpreMaMu U300paKeHHsI PEIMETOB Ha TIOCKOCTH;
— rpaduueckoii cucremoit «Kommacy.

3 Kpartkoe cogep:xaHue JUCUMILITHHBI

Pazgen 1. O0mue mpaBuia BbINOJTHeHHs] 4YepTexeil. IIpaBuna BeImoNHEHUS U OQOPMIICHHS
yeptexei B coorBeTcTBUM ¢ ['OCT. I'eoMeTprueckre mocTpoeHus.

Pa3znen 2. IlpoenupoBanue reomerpuyeckux ¢uryp. Merox mnpoekuuii. Ilpsimble u Kpuble
muaun. I[lnockocts. IloBepxHocTn. I'eomerpuueckme Ttenma. CHUMMETpHUs TEOMETPHUYECKUX (UTYP.
OrnpezenieHre HATYpaJIbHOW BEJIMUMHBI OTPE3Ka MPSAMOU U Tuiockor purypsl. [lepecedenne reomeTpruaecKux
00pa3oB.

Pasnen 3. U3o00paxkenuss npeameroB mo I'OCT 2.305-2009. U3mennsi 1 KOHCTPYKTOPCKHUE
AOKYMeHTbI. V300pakeHusi. AKCOHOMeTpuueckue udeprexu uzaenuil. Co3gaHue TpeXMEpHBIX Mojenei
npeaMeToB. Co3/1aHNe aCCOIMATUBHBIX YEPTEKEN HA OCHOBE TPEXMEPHON MOIEIH.

Buasl u3genuii 1 KOHCTPYKTOPCKUX JOKYMEHTOB. Cxembl. Pe3pObl: 00pa3zoBaHue, KIacCHU(pUKAIIHS,
n300pakeHUE U 0003HAYCHUE HAa YEPTEKE.

Pa3nes 4. U300pakenns aerasneid M UX cOeJUHEHHMI. DCKU3bl U TEXHUYECKHE PUCYHKHU JETaleE.
Pe3nOoBbIe n3aenus u coequHeHus. Jlpyrue BUabl pa3beMHBIX H HEPA3beMHBIX COCTMHEHHM JTeTajei.

Pazgen 5. Yepre:xm cOopouHbix eaquHun. [IpaBuna BeIMOMHEHHS M O(OpPMIIEHUS COOPOYHOTO
yeprexa. JleTaupoBanue 4yepTekeid COOpPOUHBIX SAMHUIIL.

Pazgen 6. KomnblotepHasi rpadmuxa. KomnbioTepHas rpaduka U peliaemble €10  3a7ayu.
['padpraeckue 0ObEKTHI, IPUMHUTHBEI, aTPUOYTHI, CHHTE3 N300pakeHus. [IpencraBnenre BuaconHGoOpMaImm
U ee MamvHHas redeparus. COBpeMEHHBIE CTaHIIAPTHl KOMIBIOTEPHON Tpaduku, rpaduueckue s3bIKH U
Mertadaiinbl. Peanu3anus anmapaTHbIX Moayied rpadudeckord cucteMbl. OCHOBHBIE TpaduyecKue
QITOPUTMBI Ha TUIOCKOCTH U B TIpocTpaHncTBe. [IporpamMmmubie rpaduueckrue CUCTEMBI M UX TIPUMEHEHHE.

4 O0beM yueOHOH TUCHHMILINHBI.

Beero Cemectp
Bun yueGHOM paboThI ! 2
3E Axkan. 3E Axkan. 3E Axap.
q. q. 9.
OO61ast TpyA0EMKOCTh TUCIUTITHHBI 7 252 4 144 3 108

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

3aHSITHSA:
B TOM uHcJje B popMe NpaKkTHYeCKOii 1,44 52 0,72 26 0,72 2
NMOJITOTOBKH
Jlexuun 0,44 16 0,44 16
[Tpaktrueckue 3anstus (113) 1,78 64 0,89 32 0,89 32
B TOM 4HCIIe B (hOpMe MPAKTUIECCKON | .44 59 0.72 26 0.72 2%
IMOATOTOBKH ’ ’ ’
CamocrosiTesbHasi padoTa 4,78 172 2,67 96 2,11 76
KonTaktHas CaMOCTOATE IbHAs pabora 0.8 0.4 0.4
(3a4eT C OLEHKOM)
Kypcogas pabora 35,8 35,8
KonTaktHas CaMOCTOS T IbHAs pabora 4,78 0.2 2.67 211 0.2
(mpuem KypcoBoit pabOTHI)
[ToaroToBka K KOHTPOJBHBIM paboTam 36 18 18
CamocTosaTenbHOe U3YUYEeHUE Pa3/IesioB 99.2 77.6 1.6
JUCIUITMHBI
3aver ¢

3auer c OIIEHKOIi,
Bua uTOroBoro KOHTpoJIs: .

OLIEHK O KypcoBasi

padora
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Cemectp

Bcero
Bun yueGHOMI paboThI ! 2
3E Acrtp. 3F Acrtp. 3E Acrtp.
q. q. 9.
OO6mast TpyA0EMKOCTh TUCIUTUTHHBI 7 189 4 108 3 81

KonTakTHasi pabora — ay1MTOpHBIE 2,22 60 1,33 36 0,89 24

3aHSITHSA:
B TOM 4mcJje B popMe NPaKTHYECKOI 1,44 39 0,72 195 | 072 | 19,5
NMOAr0TOBKH
Jlexuuun 0,44 12 0,44 12
[Tpaktrueckue 3ansatus (113) 1,78 48 0,89 24 0,89 24
B TOM 4HCIIe B (hOpMe MPAKTUIECKON | 44 39 0.72 195 | 072 | 195
OJTOTOBKU ’ ’ ’ ’ ’
CamocrosiTesbHasi padoTa 4,78 129 | 2,67 72 2,11 57
KonTaktHas CaMOCTOATE b Has pabora 0.6 0.3 0.3
(3a4eT C OLEHKOM)
Kypcogas pabora 26,85 26,85
KonTaktHas CaMOCTOATE b HAs pabora 478 | 015 | 2.67 2.11 | 0.15
(mpuem KypcoBoii pabOThI)
IToaroroBka K KOHTPOJIBLHBIM paboTam 27 13,5 13,5
CamocrosiTenbHOE U3YUECHHE Pa3/IeNIoB 744 58.2 16,2
JUCIUIINHBI
3aver ¢

3auer c OIIEHKOIi,
Bua uToroBoro KOHTpoJIs: .

OLIEHKOM KypcoBasi

padora

AHHOTaUUsA padoyeil NPOrpaMmMbl JUCUUILIIMHBI
«IIpukaagHas MeXaHUKA»

1 Henp nMcHMNJIMHBI — HAYYUTh CTYIEHTOB TBOPYECKOMY ITOAXOY K BBIIOJHEHUIO MHKEHEPHBIX
pacyeToB Ha MPOYHOCTH, KECTKOCTh U YCTOMYMBOCTH 3JIEMEHTOB KOHCTPYKIIUH, JeTaleil U y3/I0B MalllluH 1
anraparos.

2. B pe3yabTraTe u3ydyeHUus QJUCHHUILIHHBI 00yYAIOIIUICA T0JIKEH:

Obaaoams CeNyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

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

3namu:

— OCHOBHBIE YPAaBHEHUS U METObI PELLICHUS 3aj]a4 CONPOTUBIICHUSI MaTepUaloB U JeTajeil MalluH;

— OCHOBHBIC MCTOJbI PACUCTOB HA MPOYHOCTD, KCCTKOCTh U YCTOP'IHHBOCTB 3JIEMECHTOB KOHCprKHI/Iﬁ
MaIlUH U annapaTos;

— OCHOBBI TCOpHHU pacCyCTa I[eTaHeﬁ " Y3JIOB MAlllMH U almapaToB XUMHUYECKON TEXHOIOTHH.

Ymemn:

— IIPOBOJUTH PACUEThI 3JIEMEHTOB KOHCTPYKLIMM Ha OCHOBE METOJI0B COIIPOTUBIICHHS] MATEPUAIIOB;

— paccuMTHIBaTh U KOHCTPYHUPOBATH JETAIM MAIIUH M0 UCXOHBIM JaHHBIM;

— TPOU3BOAUTH pacyeTbl MO OCHOBHBIM KPUTEPUSM pabOTOCIOCOOHOCTH W KOHCTPYMPOBAHHS
neTajied MallluH.

Braoems:

— HaBBIKAMM pacueTa COMPOTUBIICHUS MAaTepUAIOB aHAIUTUYECKUMU METOJJaMH;

— HaBbIKaMH BbIOOpA MAaTE€pHUAaJIOB IO KPUTEPHSIM MIPOYHOCTH;

— pacyeTaMM THUIIOBBIX JIETAJIEN MalllMH, MOJb3YsICh clipaBouHor auteparypoit 1 'OCTamu.

3 Kparkoe coaep:kanue ITUCHUNIHHBI

Paznen 1. Onpenesenue peakuuii omop. PacrsikeHue-cikaTue. AOCOTIOTHO TBEpAOE TEO.
DJIEMEHTHI CTATHUKHU. YPaBHeHI/IH PaBHOBCCHA. OcHOBHEBIE AONYHICHUSA W HNPUHOUIIBI COIIPOTUBJICHUA
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marepuaioB. Hanpsbkenus, nedopmanuu u nepemenienus. 3akoH ['yka. Iloctpoenue smiop BHYTpPEHHUX
YCWIHH, HAMPSDKCHUHA U TIepeMEIeHUH. Y CIIOBHE MPOYHOCTHU TIPH PACTSHKEHHUH (CKATHH ).

Paznen 2. Kpyuenme. M3rud. 3axon I'yka mpu cnsure. BHyTpeHHue cuioBble (BakTOpbl NpHU
Kpy4eHUHU. YCIOBHE MPOYHOCTH Mpu KpydeHuu. [loHsTHE umcToro u momepeyHoro u3ru6os. [IpaBuia
MIOCTPOCHUS SMIOP MOMEPEYHBIX CHII U U3TUOAIOIINX MOMEHTOB. Y CJIOBHE MPOYHOCTH MPH U3THOE.

Pazgen 3. Cio:kHOe HampsikeHHoe cocTOsiHMe. OCHOBBI TEOPUU HANPSKEHHOTO COCTOSHUSI M
TUIOTE3bl MPOYHOCTU. TOHKOCTEHHBIE cocynsl. OmpeneneHue HANpPsHKCHUH MO OE3MOMEHTHOM TEOpHHU.
Pacder cxkaThIX CTepKHEN HA yCTOMYMBOCTb.

Paznen 4. Jleraau mammu. CoeHEeHHs aeTajied MamvH. Bajasl U OCH, UX OMOPBHI U COEAUHEHHS.
MexaHnnyeckue nepeaadu.

Pazgea 5. Pacyer XuMHYECKOro anmapara ¢ MeXaHH4eCKHUM IepeMelIuBalIUM YCTPOHCTBOM.
Bb100p KOHCTPYKLIMOHHBIX MaTepuaioB. PacyeT OCHOBHBIX T'€OMETPHUECKHX Pa3MepoB ammapara. Brioop
¢dnanues, npuBoaa. Pacuer ¢nanneBoro coenunenus. Boibop memanku. Pacuer Memianku Ha MPOYHOCTb.
Pacuer mmoHk# B cTynuile Memaiky. Pacyer Basa Memanku Ha BUOPOycTOiunBOCTh. Pacuer Bana Memanku
Ha MPOYHOCTh. BBIOOp M pacueT KOMIUIEKTYIOUX 31eMeHTOB. OQopmiieHHe MOSICHUTEIbHOW 3alMCKH.
Ueprex o01Iero Bua ammapaTa ¢ BUJaMH, pa3pe3aMu, CCUCHUSIMUA U BBIHOCHBIMHU JJIEMEHTaMHU, JAIOITIMHU
MOJIHOE MPEJICTaBIeHUE 00 ero yCTpoicTBe U MpuHIUIE paboThl. UepTexku cOOPOUHBIX €IUHUI] U JeTaiei.
Odopmnenue crienuuKammm.

4 O0bem yueOHOH TUCHHUILINHBI.

Cemectp
Bcero
Bun yueGHOM paboThI 3 4
3E Axan. 3F Axan. 3E Axan.

q. q. 9.
OOmas TpyA0eMKOCTb AUCLUIIIHHBIL 6 216 4 144 2 72
KonrakTHas padora — ayiuTOpHbIE
O —— 2,22 80 1,33 48 0,44 16
B TOM 4mucJje B (popMe NpaKkTHYECKO 1,44 52 0,72 2 0,22 3
NMOAITOTOBKH
Jlexmu 0,89 32 0,89 32
[Ipaktrueckue 3anstus (113) 1,33 48 0,89 32 0,44 16
B TOM 4HcCIie B (hopMe MPaKTHUECKON 1,44 59 0.72 2% 0.22 ]
IIOATOTOBKH
CamocTosiTesbHasi padora 3,78 136 2,22 80 1,56 56
KonraktHas camocrositenbHas pabota

N 0,4 0,4
(3a4eT C OIEHKOM)
KypcoBoii npoekt 55,6 55,6
KonTaktHas camocrositenbHas paboTa 0.4 0.4
(mpueM KypcoBOro MpoeKTa) 3,78 ’ 2,22 1,56 ’
PacuerHo-rpaduueckue paboTbl 18 18
IToaroroBka K KOHTPOJIBHBIM paboTam 18 18
CaMocTosATENbHOE N3YUEHUE PA3/IEIIOB 436 436
JUCIUITAHBI
3ayer ¢ KYpCOBOM
Bua uToroBoro KOHTpoJIs: .
OlIeHKOI NPOEKT
Beero Cemectp y
Bun yuebHoit paboTbl 3
3E Actp. 3F Actp. 3E Actp.

q. q. 9.

OO0mast TpyI0eMKOCTh TUCIUTUTHHBI 6 162 4 108 2 54
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KonrakTHas padora — ayiuTopHbIE
e — 2,22 60 1,33 36 0,44 12
B TOM 4mcJje B popMe NPaKTHYECKOI 1,44 39 0,72 195 | 0,22 6
MOJITOTOBKH
Jlexumun 0,89 24 089 24
[Tpaxtrueckue 3anstus (113) 1,33 48 0,89 24 0,44 12
B TOM 4HCIIe B (hOpMe MPAKTUIECKON 1,44 39 0.72 195 | 022 6
MOAITOTOBKH
CamocrosiTesbHas padoTa 3,78 102 2,22 60 1,56 42
KonTakTHas camocrosiTenbHas paboTa
N 0,3 0,3

(3a4eT C OIEHKOM)
KypcoBoii npoekt 41,7 41,7
KonTakTHas camocrositenbHas padboTa 0.3 0.3
(mpuem KypcoBOTO MPOEKTA) 3,78 ’ 2,22 1,56 ’
Pacuetno-rpaduueckne paboTsl 13,5 13,5
[ToaroToBka K KOHTPOJIBHBIM paboTam 13,5 13,5
CaMocTosTenbHOE N3yUeHUE Pa3/IesioB 32.7 297
JUCIUTUTAHBI

3ayer ¢ KYPCOBO#
Bua uToroBoro KOHTpoJIs: .

OlIeHKOI NPOEKT

AHHOTaUUsA padoyeil NPOrpaMMbl JUCUUIIIMHBI
«IIpouecchl ¥ anmaparbl XUMHY€CKOM TEXHOJI0THID

1. lleap AMCHUIIMHBI - BMECTE C JUCIUILIMHAMHU OOIIEH XMMHUYCCKOM TEXHOJIOTHH, XMMHUYSCKUMU
MPOIECCAaMH B PEaKTOPaMU U APYTUMHU, CBSA3ATh OOIIEHAYYHYIO M OOIIEUHKEHEPHYIO MTOITOTOBKY XMMHKOB-
TEXHOJIOTOB, YTO HEOOXOAMMO MpHU TMOATOTOBKE OakalaBpOB IO JAHHOMY HANpaBJIEHUIO MJS Hay4dHO-
UCCIIEIOBATEIbCKON U MPAKTHUECKONW pabOThI HA MPEATIPUATHUSX.

2. B pe3yabTaTe u3yuyeHHUs JTUCUMILIMHBI 00y4aI0IIHUACH 10JI7KEH:

OO6nanath CIeayOUMMH YHUBEPCATHHBIMI KOMITETEHITUSIMU U HHINKATOPAMHU UX TIOCTHXKEHUS:
YK-1-VYK-1.1, YK-1.2, VK-1.3, YK-4.
YK-2 - VK-2.3; VK-2.10.
YK-3 - YK-3.3.
YK-8 - VK-8.4.

Ob6nagath cienyromUMH  00mEeNpO(ecCHOHATPHBIMU ~ KOMIETEHIMSIMU W MHIWKATOpaMHU  MX
JOCTH>KCHUSI:
OIIK-2 - OIIK-2.6, OIIK-2.7, OIIK-2.8.
OIIK-4 - OIIK-4.1, OIIK-4.2, OIIK-4.3, OIIK-4.7, OIIK-4.12.

O6nagath caeayoumMi NpodecCHOHaTbHBIMU KOMIETEHIMSIMUA U HHAUKATOPAMH UX JOCTH)KECHUS:
MK-1 - [1K-1.2, ITIK-1.3.
IIK-2 - [1K-2.3.
K-3 - [1K-3.2.
IIK-4 - [1K-4.3.

3namo:

— OCHOBBI TEOPUHU TIEPEHOCA MUMIYJIbCA, TEIIa U MACCHL;IPUHIMUIBI (PU3UIECKOTO MOJEITHPOBAHUS
IIPOLIECCOB; OCHOBHBIE YPAaBHEHUS JIBHXKCHUS KUIKOCTEH; OCHOBBI TEOPUH TEILJIONEPEIaul; OCHOBBI TEOPUH
Maccolepeayl B CHCTEMaxX CO CBOOOJHOW W HEMOABIKHOHM rpaHuilel pasznena (as; TUIIOBBIE MPOIECCHI
XUMHUYECKON TEXHOJIOTHH, COOTBETCTBYIOLIUE annapaTsbl 1 METOABI UX PACUETa;

— METOJIbl TIOCTPOEHUSI SMIMPUYECKUX U TEOPETHUYECKUX MOJENeH XUMHUKO-TEXHOJIOTHUECKUX
IIPOLIECCOB.

Ymemo:

— OINpEAeNsaTh XapakTep IBM)KEHHUS >KMJIKOCTEM M Ta30B; OCHOBHBIE XAapaKTEPUCTHKU IPOLIECCOB
TEIUIO- W MAacCOmepeaadd; pacCYUThIBaTh MapaMmeTpbl W BHIOWpaTh ammaparypy i KOHKPETHOTO
TEXHOJIOTMYECKOr0 MPOLECCa;
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— PpacCUMTHIBATh OCHOBHBIC XaPAaKTEPUCTUKU XUMHKO-TEXHOJOTHYECKOrO IMpoIlecca, BHIOUPATH
pPalMOHATIBHYIO CXEMY.

Bnaoempy:

— METOJaMH TEXHOJOTMYECKMX pPAcCdyeTOB OTHENbHBIX Y3JOB U  JeTaleil XUMHUYECKOIO
00opyIoBaHUs;

— HaBBIKaMHU [MPOEKTUPOBAHUS TUIIOBBIX AIllIapaTOB XMMHYECKOW MMPOMBIIIJIEHHOCTH;

— METOJIaMU OTIpEICNICHUS PAIIMOHAIBHBIX TEXHOJIOTHUYECKUX PEKUMOB pabOThI 000PYAOBAHHUS.

3. Kpartkoe coagep:xanue JUCUMIJIMHbI.
Paszgea 1. 'mapoannamMuyecKue Mpouecchl M annapaTbl XUMUYECKOH TEXHOJIOTHH.
1.1. Beenenue B quctuminHy. OCHOBHbBIE IOHSTHSL U ONIPEACICHUS.

[Mpeamer mucuummmasl  «[Iporeccbl W ammapaThl XMMHYECKOW TexHosoruwm». Kitaccudukamms
npoueccoB. HenmpepriBHbIE U IEPUOANYECKUE, CTALIMOHAPHBIE U HECTALIMOHAPHBIE MPOLIECCHI.

OcHOBHbBIE 3aKOHOMEPHOCTH IMPOLIECCOB W OOIIME MNPUHIUIBI pacyeTa ammapaToB XHUMHUYECKOH
TEXHOJIOTHH.

Kunkoctn wm rasel. Kmaccudukamms sxkuakocredd. MnpeanmbHas kuakocTh. KamembpHble W ympyrue
*KuakocTu. Cusibl, 1EUCTBYIOIIUE B KUJKOCTU: MAaCCOBBIE M MOBEPXHOCTHBIC. HampsikeHus: B )KUJIKOCTAX U
raszax (TaHTeHIMAJIbHBIC U HOpMaJibHbIE). CBOMCTBA KUIAKOCTEH.

Monenp HenpepbIBHOM cpenibl. [loHsATHE Pu3nuecKoro aeMeHTapHoro oobema.

1.2. OcHOBEI TEOpUU IIEPEHOCA.

OCHOBBI TEOpUU SBIICHUH MIEPEHOCA: aHAIN3 MEXaHU3MOB, MOJICTTUPOBAHUS U pa3pabOTKH 0000IIEHHBIX
METOJIOB pacueTa THAPOMEXaHUYECKHX, TEIUIOBBIX M MacCOOOMEHHBIX TMPOIECCOB U  ammapaToB.
DEeHOMEHOJIOTMYECKUE 3aKOHBI IIEPEHOCAa UMITYJIbCA, MACCHI U BHEPruu. MOJIEKYJIApHBIA U KOHBEKTUBHBII
nepenoc. O01re 3aKOHOMEPHOCTH THAPOJANHAMUKH, TEIJIONEPEAayu U Macconepenaun. B3anMocBs3b 3TUX
MIPOLIECCOB B MPOMBINLJIEHHOM anmnaparype. Posb siBlieHH iepeHoca Ipy XUMUYECKHUX MTPEBPAIICHUIX.

MarepuanbHbple W SHEpreTHUeckue (TEIUIOBble) OalaHChl; OINpEeAENIEHUE MAaCCOBBIX TIOTOKOB U
HHEPTreTUYECKUX 3aTpaT. Y CIOBHs PaBHOBECHS M OINpE/IEICHNE HANPaBJICHUS MPOLIECCOB mepeHoca. Ooumii
BU/J] YPaBHEHUN CKOPOCTHU MPOILIECCOB; IBIXKYILUE CUIIBI U KUHETHYeckue KoddpunueHTsl. Jlumutupyromue
CTaauH.

1.3. 'mapocraruka.

Huddepennmansaple ypaBHeHUS paBHOBecus Jiiepa. Ilokosmascs KUAKOCTh MO ACUCTBUEM CHIIBI
TskecTh. OCHOBHOE YpaBHEHHE T'MAPOCTATUKU. [IpakThueckue MNpUIOKEHHUS OCHOBHOIO YpPaBHEHMS
TUAPOCTATUKH.

1.4. 'maponnHaMuka.

bajanc cun npU  OBMKEHHHM BS3KOW HECKUMAEeMOM JKMIKOCTH. YPaBHEHHE HEPa3pbIBHOCTHU
(crutorrHOCTH) TIOTOKA. YpaBHeHHe HaBbe-CTokca U ero GU3HUYEeCKU CMBICIL.

[TonoOHoe mnpeoOpa3oBanue ypaBHeHus: HaBbe-CTokca. be3pasmepHble NepeMeHHBIE - KPHUTEPHH
ruApoauHaAMuYecKoro nmomoous (Dinepa, Peltnonpaca, @pyna, TOMOXPOHHOCTH), UX (PU3HYECKHI CMBICIH;
napameTpuueckue Kkputepuu. KpurepuaibHoe ypaBHEHUE ABUKEHUS BA3KON KUIAKOCTH.

VYpaBHeHHE ABWXKEHHUS Oiiepa. DHEpreTHYecKUid OajaHC CTAllMOHAPHOTO MABWKEHHUS WJICATBHON
KUJKOCTU. YpaBHEHUE bepHyUIM U1 UACAIBHONW U PEAIBHOM KUAKOCTH. Ero nmpaxkruueckue NpUiaoKeHUs
(ucreuenue xkumakocrend, TpyOka Ilurto-Ilpanarns). [IpuHIMIBI W3MEpPEHHS CKOPOCTEH M PacxojioB
KUJKOCTH JPOCCENBHBIMU MPUOOpaMU M MHEBMOMETPHUECKUMHU TpyOkamu. OmpeneneHne pacxoioB MpH
MCTEYEHUU KUAKOCTEN uepe3 OTBEPCTHUS NN HACAIKU.

I'unpoarHamMuyueckue pexXUMBbI JBHKEHUS KUAKOCTEH: JaMUHAPHBIA U TYpOYJISHTHBIM.

UYucno PeiiHonpaca M €ro KpUTHYECKHE 3HAUeHUs. MeXaHW3Mbl JIAMUHAPHOTO U TYpOYJIEHTHOTO
teueHuid. [lonarue typOyneHTHOcTH. [IpencraBieHUs O THAPOJMHAMUYECKOM TOTPAHUYHOM CIIOE€ TPH
TEYEHUH 110 TPyOaM M KaHajaM M MpU 0OTEKaHUH TeJl.

Pacuer nuamerpa TpyOOTIPOBOIOB U anmaparoB; BEIOOP CKOPOCTEH MOTOKOB M ONTUMAIBHOTO JHaMeTpa
TpyOOIIPOBOIOB.

Pacrnipenenenne ckopocTeii mo paanycy TpyObl TOCTOSSHHOTO CEUEHUS MPHU JTAMHUHAPHOM CTAllHOHAPHOM
TEYEHUU.

Teuenne B TpyOax u kaHanax. OnpeAemnsiomuil MonepeyHslid pa3Mep MOTOKA B KaHAIaX MPOU3BOJILHON
(bopMBbI: TUAPABINYECKUI paAlyC, SKBUBAJICHTHBIN 1UaMETp.
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I'mppaBinueckoe CONPOTUBICHUE IIPU TEUEHUM JKUIKOCTEM M ra3os. Pacuer morepp Ha TpeHHE
(ypaBuenue [lapcu-BeiicOaxa) u Ha MecTHbIe conpoTuBiaeHUss. COOTHONIEHNUS U HOMOTPAaMMBI JIJIsi pacdeTa
KoduIMeHTa TpeHus. 3aBUCUMOCTH MEXAY pacxoJOoM U IepenajoM AaBieHus. Pacuer Hamopa ais
nepeMenieH s JKUKOCTeH yepe3 cucTeMy TpyOOoIpoBOIOB U alllapaToB.

1.5. IlepemerniieHre >KUIKOCTEH.

[lepemenienne >XKUIKOCTEH C MOMOIIbIO MAIlIWH, MOBBIIAIONIMX JaBieHHe. O0beMHbIE (TOPIIHEBHIE,
pOTaLlMOHHBIC U JIp.) W JUHAMUYecKue (IeHTpoOekKHBIC, OCEBBbIE U JZIp.) HAcOChl. OCHOBHBIC MapaMeETpPhI
paboTHI THAPABINYECKUX MAIIUH: TPOU3BOAUTEIIBHOCTD, HAMIOP, MOITHOCTH, KIT/I.

Pacuer Hanmopa n moTpe6aseMoil MOIIHOCTH; TTOA00p ABHUTATENS K Hacocy. OnpeaeeHne T0myCTHMON
BBICOTHI BCACHIBaHUsI. SIBIEHNE KaBUTAIlMU U €r0 IIPEI0TBPAICHHE.

OcobeHHocTH pabOThI, COIMOCTaBJICHWE M OOJACTH TPUMEHEHHS OCHOBHBIX THIIOB HACOCOB -
[EHTPOOCKHBIX, TOPIIHEBBIX (MIyHXepHbIX) u  ap. CBsa3p Hamopa, wmommuoctn u  KIIJA ¢
MIPOU3BOUTENHHOCTHIO (XapaKTepUCTUKU HAacocoB). PaboTa HACOCOB Ha CETh M WX BBIOOpP; PETYIMPOBAHHUE
MPOU3BOAUTEIBHOCTH.

Pa3znea 2. TensioBble mpouecchbl U anmapaTbl XUMHUY€ECKOM TEXHOJIOTHH.
2.1. OcHOBHBIE MOHSTHS U ONPEACIICHH B TEIIONEpeaaye.

OcHOBHBIE TEIJIOBBIE MPOLIECCHl B XUMUYECKOW TEXHOJOTUU: HarPEBaHUE U OXJIAXKICHHUE, KOHJICHCAIIHs
IIapOB U UCIIAPEHUE KUIKOCTEH.

CranuoHapHbI ¥ HECTAIMOHAPHBIN NMEPEHOC TEIJIOTHL. TeMmnepaTypHOe MoJjie, TPaIueHT TEMIIEPATYPhI
U TEIJIOBOM MOTOK; TEIUlonepenaya M TemiooTAaua. TeMmneparypornpoBOAHOCTh — TEMJIOMHEPLHUOHHBIE
CBOICTBA CPEIBI.

2.2. TlepeHoc sHEpruu B GopMe TETIOTEHI.
TennoBoii OanmaHC Kak YacTHBIM Ciydail sHepreTmueckoro Oamanca. OmpenercHUE TEMJIOBOM HArpy3KH
anmapara Ipyu U3MEHEHUHU U 0e3 U3MEHEHHS arperaTHOro COCTOSHUS. Pacxo1 TerioHOCUTENeH.

HuddepennmanpHoe ypaBHEHHE TIepeHOCca IHEPTUU B popMe TeIUIoThI, ypaBHeHuE Dyphe-Kupxroda u
TEIJIONPOBOJHOCTH.

CrannoHapHBbIi epeHoC TEIJIOTH Yepe3 MIIOCKUE U HUINHAPUYecKre cTeHKH. CoueTaHue MEeXaHU3MOB
nepeHoca TEerIoTh (TEMIONPOBOIHOCTH, KOHBEKIIUHU, U3TTYUCHUS ).

KonBekTuBHBIN niepeHoc TemioThl. be3pasmepHbie nepemennbie — uyncna Hyccensta, [lekne, [Ipanaris,
I'pacroda, @ypoe. PacueT k03 HUIIMEHTOB TEIUIOOTAAYH IIPH BHIHYKICHHON M €CTECTBEHHONH KOHBEKIIHH.

TennooOmeHn mpu W3MeHeHMHM arperatHoro coctostHus. KonpeHcamus mapo. ®@opmyna HyccenbTa.
TennooOMeH npu KUTMEHUH.

PannanTHbIN TeronepeHoc. BzanmHoe uznydeHue Tei. PainaHTHO-KOHBEKTUBHBIN MEPEHOC TEIJIOTHI.
Pacuer notepb TENIO0THI anmnaparaMd B OKPY>KAIOIIYIO CPEAY U TETUIOBOM M30isuU. OCHOBHOE ypaBHEHHUE
TeIUIoNepe1auH.

2.3. Tenonepenaya B IOBEPXHOCTHBIX TEMIO0OMEHHUKAX.

Temonepenaya B MOBEPXHOCTHBIX TEMIOOOMEHHHUKAX. AJJIUTUBHOCTh TEPMUYECKUX COMPOTHUBIICHUH.
Cpenuss nBwxkyias cuia Tteruonepeaaud. OnpeaeneHue CpeaHEW IBIKYIIEH CUIbl B ammaparax
pa3IMYHBIX KOHCTPYKIMH. B3anmMHOE HampaBieHHUE ABUKECHHS TEIUIOHOCUTENEH. PacyeT moBEpXHOCTH
TEMI000MEHHUKOB.

CnocoObl MOJBOAa U OTBOJA TEIUIOTHI B XMMHMUYECKON TexHonoruu. TpeOoBaHUs, MpeabsIBIseMble K
TeruioHocuTensiM. OOOTpeB BOASHBIM MAapOM, BHICOKOTEMITEPATYPHBIMU OPTaHUYECKUMH TEIUIOHOCUTEIISIMH,
TonmouyHbIMA  Tazamu. CmocoObl  amekTpooborpeBa. OTBoa  TEMJIOTHl  BOAOW,  BO3AYXOM |
HU3KOTEMIIEPATyYPHBIMH TETIOHOCUTEISIMHU.

TemnooOMeHHbIe anmapathl; X Kiaccuduxamnys. OCHOBHbIE THUIBI TOBEPXHOCTHBIX TETNIOOOMEHHHUKOB
(TpyOuarple, TUTACTHHYATHIE, ammapaThl C MEPEMENIMBAIOIIMMU YCTpOHCTBaMU W T.A.) CMecHTelIbHBIC
TEII000MEHHUKH: TPAaJUpHU, KOHACHCATOPhl cMelleHus. BrIOOp OonTUManbHBIX KOHCTPYKLUUNA M YCIOBHIMA
IKCIUTyaTallMi TETJI0O0OMEHHBIX amnmapatoB. OCHOBHBIE TEHICHIIMHM COBEPIICHCTBOBAHHS TEIJIOOOMEHHBIX
anmnaparos.

Paznen 3. Ilpoueccsl M anmapatbl pa3jejieHHsl TOMOT€HHBIX CHCTeM (OCHOBHbIE MacCOOOMEHHbIE
Mpouecchl).
3.1._OCcHOBHBIE MOHATHS U ONIPEICNICHUsS] B Maccolepeaaye.
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Knaccudukanus mnporeccoB maccooOmeHa. OCHOBHBIE TOHATUS W ompeneneHus. llpoueccsl co
CBOOOTHOM M (PpUKCHPOBAHHOM TpaHUIlel pasnena da3 u ¢ pa3aesronieit ¢ha3pl meperopoaKoi (MemMOopaHoit).
Hocurenu u pacnpenensemsie BemectBa. CriocoObl BRIpaKEHHsI cocTaBa ¢as.

OU3NKO-XUMHUYECKUE OCHOBBI MAacCOOOMEHHBIX MpoIleccoB. PaBHOBECHBIE YCIOBUS UM OIpeAeieHUE
HampaBieHus nepeHoca BemectBa u3 (assl B (dazy. Kosdduuumentsr pacnpenenenus. [lonstue o
Maccorepeiaye 1 MacCcooT1aue.

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

3.2. MexaHu3Mbl IEPEHOCa MACChI.

YpaBHEHNE HEPA3PBIBHOCTH IS IBYXKOMIIOHEHTHON CHUCTEMBI.

HuddepennmanbHoe ypaBHEHHE KOHBEKTHBHOTO TTEPEHOCA MAacChl B OMHAPHBIX Cpeax.

Juddy3noHHBII MOrpaHUYHBIN CI0H; MPOPUIN KOHIEHTPAIUKA U CKOPOCTEH B MOTOKAX.

Koadunments: maccootnauu. OCHOBHbIE MOJIETbHBIE MTPEICTABICHUS O MEXaHU3ME MAaCCOOTIAuH.

MopenupoBanie KOHBEKTUBHOTO MaccooOMeHa. Uncna Hyccenbta, [lekne, [Ipanntnsa, @ypse u 1p., ux
(bu3nyecKuil CMBICI, aHAJIOTHMHM C TEIUIOBBIM IMOJ00MEM MPUMEHHUTENBHO K ra3aM U >KUAKOCTSIM. Pacuer
KO3 QHUIMEHTOB MaccooTJaud B ammaparax pazIUYHbIX THIIOB IO YypaBHEHHAM C Oe3pa3MepHBIMU
MEePEeMEHHBIMH.

Macconepenada. OcHOBHOE ypaBHeHHE Maccomnepenayr. COOTHOIIEHHE MEXAy KodpQHuIHeHTaMu
Maccornepeadyl M MacCcooTHauM, aIJAUTUBHOCTh AU(PY3MOHHBIX comnpoTuBieHuil. MHTeHcudukanus
Maccollepeiayy MyTeM BO3ACHCTBYS Ha TMMUTHPYIOILYIO CTaHIO.

Bnusnue ycnoBuil (TemmepaTypbl, JaB€HUs, KOHIIEHTpAlMil) Ha HallpaBJIEHHE MaccolepeHoca Ha
npuMepax adcopOIuK; MPUHLIUIIBI BEIOOpa aOCOPOSHTOB.

3.3. ®a30BO€E paBHOBECHE.

MarepuanbHblii  GajlaHC HENPEPHIBHOIO YCTAHOBMBILETOCS TMpolecca IMPH Pa3IUYHBIX crocobax
BBIPQXXEHHS COCTaBOB (a3 U X PacXoJl0B; ypaBHEHUS pabOUuuX JTUHUI.

[IpenenpHBIC KOHIEHTPAIIMH PACTIPEILIIIEMOT0 KOMIIOHEHTA B OTAAIOIICH U M3BJICKaromen ¢aszax amis
NPOTUBOTOYHBIX MPOIECCOB. MaKkCUMaabHO BO3MOJXKHASl CTEMEHb MW3BJICUYEHMS, MHUHHUMAJIbHBIA U
ONITUMAJILHBIA PACXO/bI U3BJIEKAOLICH (hazbl.

3.4. Metonbl pacuéra pa3MepoB MacCOOOMEHHBIX KOJOHHBIX annaparos.

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

PanmonanbHbI  BBIOOP B3aMMHOTO HAaIpaBiieHHs JABWKEHHs (a3 M OpraHu3aluyd IOTOKOB B
MaccOOOMEHHBIX ammnaparax. Pacuer MaccoOOMEHHBIX MPOLIECCOB M anmaparoB OIS CHCTEM C OJHHUM
pacripenenseMbM KOMIIOHEHTOM. OCHOBBI pacueTa BBICOTHI MACCOOOMEHHBIX aIllapaToB C HEMPEPHIBHBIM U
CTYINEHYaThIM KOHTaKTOM (a3. J[Ba OCHOBHBIX METOJIa pacyeTa: Ha OCHOBE KO3 PUIIMEHTOB Maccomepeaadn
Y Ha OCHOBE IOHATHUS TEOPETHUECKOMN CTyNeHU paszieneHus. [loHsaTHE uncia equHuI IepeHoca U BbICOTHI
eauHunbl nepeHoca. daktop macconepenaun. CpenHsis IBIKyIas cuila macconepenauu. BrusHue
IPOJOJIBHOIO TEpPEMEIIMBAHU Ha CPEJHIOI JBIKYILYKO cuily Macconepenaudu. Ilpouenypa pacuera,
OCHOBaHHasi Ha 00BEeMHBIX Kod(hduimentax maccomnepenayu. ['padudecknii M aHATUTHICCKUNA METOIBI
pacuera.

Pacuer BBICOTBI MacCOOOMEHHBIX ammapaToB CO CTyNEHYaThIM KOHTakToM (a3. DddexTuBHOCTH
cryneru mno Mbopopu. CBsa3p uucna eauHul] nepeHoca u jokansHoro KIIJ[ crymenun mo Mbopdpu.
YucneHHBIH pacyeT «OT CTYHNEHH K CTYNEHU» M ero rpaduueckas HWHTEpIpeTaus C HCIOIb30BAaHUEM
«KMHETUYECKON TUHUMY». YdeT cTpyKTypbl moTokoB U KIIJ[ tapenku. OcoOeHHOCTH pacyeTa TapeinbyaThiX
KOJIOHH Ha OCHOBE MOHSTHS TEOPETUUYECKON Tapenku. Yucio AecTBUTENbHBIX U TEOPETUUYECKUX TapeioK.
O} PeKTUBHOCTD TAPEIKH.

PanmonanpHblii BbIOOp B3aMMHOTO HampaBieHHUs [BUXEHHS (a3 u oOpraHuzalud IOTOKOB B
MacCOOOMEHHBIX arnmaparax.

3.5. AG6copbuus.

OOue TpUHIMUIBI YCTPOWCTBA M KJIAcCU(UKAIMS anmapaToB AJs MacCOOOMEHHBIX MpPOIIECCOB B
cucreMax "ra3(map)-kunkoctb". OcCOOEHHOCTH KOHCTPYKITUN abcopOepoB.

OcHOBHBIE THIBI M 00JacTH NpPUMEHEHHUs: abcopOepoB: HacaJOYHbIE M TapeiabyaThle KOJOHHBI,
anmaparhl CO CIUIOIIHBIM M CEKIMOHMPOBAaHHBIM 0apOOTa)KHBIM CIIOEM, ammapaThl ¢ JUCIEPTUPOBAHUEM
KHUJKOCTH.
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CxeMmbl  aOCOPOIIMOHHO-/IECOPOIIMOHHBIX YCTAaHOBOK C BBIJICTICHMEM W3BICYCHHOTO KOMIIOHEHTa |
pereHepanueit abcopOeHTa (AecopOIMel MpW TOBBIIICHHOW TeMIeparype, NMOHWKCHUEM JaBJICHUS,
OTIYBKOM MHEPTHBIM HOCHUTEIIEM).

3.6. Juctumnsius. Pextudukanus.

Paznenenue nucTuiUIsAIiMeil )KUIKIX TOMOT@HHBIX CMECEH M COKMKEHHBIX Ta30B; 00JIACTH MPUMEHEHUS U
0COOEHHOCTH MPOBEACHUS MTPOLIECCOB MPHU PA3IUYHOM JABICHUU.

[TapokMAKOCTHOE paBHOBECHUE Ul CUCTEM C IIOJHOM U OTPAaHMYECHHOW B3aMMHOW PAaCTBOPUMOCTBIO U
€ro BIIMSHUE HA BO3MOXHOCTb pA3JEICHHS KOMIIOHEHTOB IUCTWUIALIMOHHBIMU Merodamu. Pacder
paBHOBECHS JIJIs HI€aIbHBIX OMHAPHBIX CMECeH.

[Ipoctas u ¢pakunoHHAs MEpEeroHKa; MeperoHka c neduermanueid. MarepuanabHbIi OanaHc, pacyer
BBIXO/Ia TMPOJAYKTAa M €ro CpeIHEro cocTaBa MNpH IMeperoHke OuHapHbIX cMmeceld. CXeMbl YCTaHOBOK.
TemnoBble 6amaHCHl U pacyeT PacXxo0B TEINIOHOCUTENEH AJISl 3TUX MPOIIECCOB.

Pextuduxammsa. POuU3NKO-XMMHUYECKHE OCHOBBI W OCOOCHHOCTH YCJIOBUN TIPOBEICHHS IPOLIECCOB.
CxeMbl YCTaHOBOK JUIsl HEPEPHIBHOW U MEPHOAMUECKON pekTH(uKanuu OnHapHBIX cMmeceil. OcoOeHHOCTH
YCTpOMCTBAa amnmapaTtoB (HACAIOYHBIX W TapeibyaThbiX KOJOHH) W BBIOOpAa PEXKUMOB HX pPabOTHI TPHU
pekTuduKanu (o cpaBHeHHIO ¢ abcopOuueit). OCOOEHHOCTH YCTpOWCTBa W BapHaHThl pabOTHI
ucrapuTenei u nedermMmaTopos.

MopnenupoBanue U pacueT MPOIECCOB W aNlapaToOB MpPH HEMPEPHIBHOW pPEeKTHPHUKAIMN OHMHAPHBIX
cucteM. OCHOBBI YHCIICHHOTO M TpadoaHATIMTUUECKOT0 METOI0B. MaTepuanbHblid Oananc. Paboune muHuM.
OmnpezneneHre MUHUMAIBHOTO U pabouero ¢iermoBoro umcia. TeruioBol OallaHC M PacyeT pacxojoB
TeruioHocuteneil. [IpuHIUIBl TEXHUKO-9KOHOMUYECKOI ONTHMHU3ALMU MPH pacdyeTre padbodero ¢ierMoBoro
4yucia, pa3MEPOB ammaparypbl U 3HepreTudeckux 3arpar. OCHOBBI pacuera Tapeiab4yaTblX W HACAJOUYHBIX
PeKTU(UKAIIMOHHBIX KOJIOHH.

Pasznen 4. Ilpoumeccbl uW ammapatbl pa3JejieHHsl TeTEePOreHHbIX CHCTeM (OCHOBHBbIE
THAPOMeEXaHUYecKHe MPOLecChl).

4.1. Pa3genenue reTeporeHHbIX cucteM. OCHOBHBIE TOHITHUSL U METOJIBI.

Knaccudukanus >KUIKUX W Ta30BbIX TE€TEPOr€HHBIX CHCTEM: CYCHEH3WH, SMYJIbCHUU, TEHBI, MbLIH,
TyMaHbl. MaTepHualbHbIN OaaHC IPOIECCOB Pa3IeICHUS T€TEPOTEHHBIX CUCTEM.

Onenka 3¢p¢GEeKTUBHOCTH U BbIOOp ONTUMAJIBHBIX MPOLECCOB M alapatoB i pa3AeleHUs
TeTEPOreHHBIX CMECEH.

4.2. OCHOBBI TEOPUU OCAKJICHUS.

Paznenenue KMOKUX M Ta30BBIX CHCTEM B IOJIe CHJI TsKecTH. Pacder ckopocteil cBOOOIHOrO H
CTECHEHHOT'O OCaXJACHUSI TBEPABIX YaCTHI] IIapO0OPa3HOM U OTIMYHBIX OT Hee (JOPM B IOJIE€ CHIIBI TSKECTH.

IIponeccel oTcTanBaHus U YCTPOKWCTBO allapaToB pa3[eicHUs CYCIIEH3UM, DMYJIbCUHN U IbUIeH. Pacyer
MOBEPXHOCTU OCAXIEHUSI M TMPOU3BOJUTEIBHOCTH OTCTOMHHMKOB. YCTPOHMCTBO M JEWCTBUE IHUKIOHOB
(MpocTHIX U OaTapelHBIX), THAPOLUKIOHOB.

4.3. TeyeHue )KUIKOCTH YEPE3 HEMOJABUKHBIEC 3EPHUCTHIE U NICEB/I00KHUKEHHBIE CIIOU.

3HaueHUe THAPOJMHAMUKUA 3EPHHUCTHIX CIIOEB B TMporeccax (pUIbTpOBaHUs, TEIJIO- U MAacCOOOMEHa,
reTeporeHHoro kartanu3a M Ap. OCHOBHBIE XAPAaKTEPUCTHKM 3THUX CJIOEB: JHUCIEPCHOCTh, YZAEJIbHAas
MOBEPXHOCTh, MOPO3HOCTh, SKBUBAJEHTHBIN JHaMeTp KaHaJIOB. PacueT ruapaBIMyecKOro CONpPOTUBIICHHS
cnosi. I'mapaBnudeckoe COMPOTHUBIICEHHWE CJIOEB HACaJ0K MPOMBIIIJICHHBIX Macco- M TEMI00OMEHHBIX
anmnaparos.

PexxnMbl TedyeHHs NOTOKOB B HAcaJO4YHBIX KOJOHHaX. ['HMapaBiuyeckoe CONpPOTUBIIECHUE, SIBICHUS
MOJIBUCAHUS, 3aXJIeObIBAaHNS U MHBEPCUHU (a3 M pacyeT COOTBETCTBYIOIINX CKOPOCTEH.

['unpoauHamMuKa MCEBIOOKIKEHHBIX (KUMAMUX) cioeB. OOnacTh NPUMEHEHHUS MCEBIO0KHUKEHUSI.
OCHOBHBIE XapaKTEPUCTUKU IICEBIOOKUKEHHOIO COCTOSHMS. | 'napaBimdeckoe conporuieHue. Pacuer
CKOPOCTEH MCEeBIO0KIKEHUSI U CBOOOAHOIO BUTAHMS, BBICOTHI MICEBAOOXKMKEHHOTO cinosi. OJHOPOAHOE U
HEOJHOPOAHOE TCEeBAOOKMKEHHE. OCOOCHHOCTH TCEBAOOKIKEHUS TOJIMIUCIIEPCHBIX cioeB. [IHeBMO- u
TUAPOTPAHCHIOPT 3€PHUCTHIX TBEPBIX MAaTEPUAIIOB.

4.4. ®unabTpOBaHUE CYCIIEH3UN U OYMCTKA Fa30B OT IbUICH.

Crneunduka noBeieHUs OCaJKOB KaK 3€PHHUCTBIX CIIOEB: CKUMAaeMble M HEC)KMMaeMble ocaiku. Bumbl
(GUIBTPOBAIBHBIX MEpPeropofok. MakTopsl, BIUSIONINE HA CKOPOCTh (QUIbTpoBaHUS. DUIBTPOBaHHE MPU
MOCTOSIHHOM ~ CKOpOCTH  (UIBTPOBAaHUSA. OKCIEPUMEHTAJIbHOE ONpeelieHne KOHCTAaHT YpaBHEHUS
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¢mibTpoBanus. Krnaccupukanuss W yCTpOHCTBO OCHOBHBIX THIIOB HENPEPHIBHO M MEPUOAUYECKH
paboTtaromux GrIBTPOB U GUIBTPYIOMUX IIEHTPUPYT.

4. O0beM y4eOHOI TUCUMIIIIMHBI.

Beero Cemectp
Buj yueOHoii padoThI > 6
3E AKkajn. 3E Akan 3E Axkan

4. . 4. . 4.
OO6mast TpyA0€MKOCTh TUCIUTUTHHBI 12 432 6 216 6 216
KonTakTHasi padora - ayIuTOpHbIE 3.6 128 1.8 64 1.8 64
3aHATHSA
Jlexuun 1,8 64 0,9 32 0,9 32
[Tpaktrueckue 3anstus (113) 1,8 64 0,9 32 0,9 32
CamocrosiTesibHas padoTa 6,4 232 3,2 116 3,2 116

CamocTosTenbHOE U3YYCHUE Pa3/IeIiOB 6.4 )32 32 116 32 116

JHACIATLINHEL
Buabl KOHTpOJISA:
IK3aMeH 2,0 72 1,0 36 1,0 36
KonTakTHas paboTa - mpoMexyTouHast 0.8 0,01 0.4 0,01 0.4
aTTecTanus 2,0
IToaroroBka K 3K3amMeHy 71,2 0,99 35,6 0,99 35,6
Bua uTOoroBoro KOHTpoJIsi: IK3aMeH IK3aMeH
Beero CemecTtp
Buj y4yeOHoii pa6oThI > 6
3E Actp. 3E Actp. 3E Actp.
q. q. q.

OO6mast TPyA0EMKOCTh TUCIUTUTHHBI 12 324 6 162 6 162
KonTakTHasi padora - ayIuTOpHbIE 3.6 96 1.8 48 1.8 48
3aHATHSA
Jlexun 1,8 48 0,9 24 0,9 24
[Ipaktnueckue 3ausrus (I113) 1,8 48 0,9 24 0,9 24
CamocTosiTesibHasi padora 6,4 174 3,2 87 3,2 87

CaMocTosTENbHOE N3YUEHUE PA3/IEIIOB 6.4 174 3.2 ]7 3.2 ]7

JUACIATUTHHEI

Buabl KOHTpOJISA:

IK3aMeH 2,0 54 1,0 27 1,0 27
KonrakTHas pabota - mpomMexyTodHas 0.6 0.01 0.3 0.01 0.3
aTTecTalnms 2,0

IToaroroBka K sK3aMeHy 53,4 0,99 26,7 0,99 26,7
Bua uTOroBOoro KOHTpoJIs: JK3aMeH JK3aMeH

AHHOTaUUs padoyeil NPOrpaMmMbl JTUCUUIIIMHBI
«O0mas xumMmu4ecKasi TEXHOJOTUSD)

1. Heap aucuMmiMHbI — QopMHUpOBaHWE  3HAHMW B 0O0JacTHM  pealu3alid  XUMHUKO-
TEXHOJIOTUYECKUX TIPOLIECCOB C YYETOM (PU3MKO-XMMHUYECKHX OCOOEHHOCTEH NpOTEKAIOUNX PEaKIN,
BbIOOpa ONTHUMAJBHBIX YCIOBHHM pealu3yeMbIX IpOLECcCOB, BbIOOpa 3(P(PEKTUBHBIX PEAKTOPOB,
pUOOpPETEHUSI HABBIKOB B COCTABJIEHUU MaTEpUalbHBIX M TEIUIOBBIX OallaHCOB, B pacyeTe MpOIECCOB U
pPEakTOpOB Ha OCHOBE MAaTEMaTHUYECKOTO MOJEIMPOBAHM, MOJTY4YEeHUS 3HaHUH B 001acTH pa3pabOTKu
sHeprocOeperammux XUMUKO-TexHojornueckux cucteM (XTC), O0€30TXOAHBIX H  MaJOOTXOIHBIX
TEXHOJIOTHI Ha TPUMEpPEe COBPEMEHHBIX MPOU3BOJICTB.

2. B pe3yabTaTe M3y4eHUS IMCUUILIUHBI 00y4AIOMIMIACH 10JI2KEH:
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Obnadamye CleayOMUMI KOMIIETEHIIMSAMHU U UHIUKATOPAMH UX JTOCTHUKECHUS:
OIIK-4.4, OIIK-4.5, OIIK-4.8, OIIK-4.9, OIIK-4.14.

3nameo:

— OCHOBBI TEOPUHU XUMHUYECKUX MPOIIECCOB M PEAKTOPOB;

— METOJOJIOTHIO UCCIIEIOBAHMS B3aUMOJICHCTBUSI XUMUYECKUX IMPEBPALICHUI U SBICHUI MepeHoca
Ha BCEX MACIITa0HBIX YPOBHSIX;

— METOAMKY BBIOOpa peakTopa U pacyéra mporecca B HeM;

— OCHOBHBIE PEAKIIMOHHBIE MPOLIECCHl U PEAKTOPBI XUMUUECKON U OMOTEXHOJIOTUH;

— OCHOBHBIC TPUHIIUIIBI OPTaHU3AINH XUMHUYECKOTO MPOU3BOJICTBA, €T0 UEPAPXUUYECKYIO CTPYKTYPY,
METO/IbI OTICHKH (D (PEKTUBHOCTH MTPOU3BOICTBA;

— OCHOBHBIC XMMHYECKHE TPOU3BOJICTRA.

Ymemy:

— paccuMTaTh OCHOBHBIC XapaKTEPUCTUKHA XHMHUECKOTO TPOIIeCcca;

— BBIOpATh palliOHAIbHYIO CXeMY IIPOU3BOJICTBA 33JaHHOTO IPOAYKTA;

— OLICHUThH TEXHOJOTHUYECKYIO AP PEKTUBHOCTH MMPOU3BOICTBA;

— BBIOpaTh 3(OPEKTUBHBIN TUIT PEAKTOPA;

— MPOBECTH pacdeT TEXHOJIOTHYECKUX MapaMeTPOB AJIs 33JaHHOTO MPOIIeCcCa;

— OIpeETUTh MapaMeTphbl HAUTYYIIeH OpraHU3aluy MPoIecca B XUMUUYECKOM PEaKTOPeE.

Braoems:

— MeTo/IaMH aHain3a 3PGHEKTUBHOCTH pabOThl XUMUYCCKUX TTPOU3BOJICTB;

— METOJaMH pacyueTa M aHallu3a MPOIECCOB B XUMUYECKUX PEaKTOpax, OMpeaeIeCHUs
TEXHOJIOTMYECKHX MOKa3aTesel;

— METOJaMH BBIOOpa XUMUYECKUX PEAKTOPOB.

3. Kparkoe comepxxanue IMCUMILIAHBI:

Pazgen 1. Xumnuyeckasi TeXHOJIOTHA M1 XUMHYECKOE IPOU3BOJCTBO.

1.1. OcHOBHbBIE onpee/eHUs U MOJI0KEHHS.

Xumudeckass TexHOJNOTHS. OOBEKT XMMHYECKOW TEXHOJOTHH. MEXKOTpacieBOl XapakTep
XAMHYECKOW TEXHOJOrMU. Pa3BuTMe XHMMHYECKMX MPOU3BOJACTB M XUMHUYECKOM TEXHOJOTMH. Mecto
XUMHUYECKON TEXHOJIOTMU B MPOMBIIIIEHHON cdepe U METOIOB XMMHUUYECKON TEeXHOJOTUU B HEXUMUYECKUX
OTpacisiX MPOMBINUIEHHOCTU. CUCTEMHBIM aHANIN3 CIIOKHBIX CXEM U B3aUMOJICUCTBHUI 3JIEMEHTOB CXEMBI —
NOHATUE W cojaepxkaHue Merona. Pu3nyeckoe M MaTEeMaTUYECKOE MOJEIUPOBAHUE, OINPEIACICHUE U
OCHOBHBIC TOHSTHUS, UX MECTO B HHXEHEPHO-XMMHYECKUX HCCIEIOBAaHUSX M pa3paboTkax. Mecto u
3HaYeHHE HATYPHOTO U BBIYMCIUTENBHOTO 3KcnepuMenTa. Conepikanue u 3a7iauu yueOHoro Kypcea.

1.2. XuMn4eckoe npou3BOACTBO.

[TonsiTHE 0 XMMHYECKOM MPOM3BOACTBE. MHOrOQYHKIIMOHAIBHOCTh XUMHUYECKOTO MPOU3BOJICTBA.
OO0mas CTpykTypa XUMHUYECKOrOo MTpPOU3BOACTBA. OCHOBHBIE IMOACHCTEMBI XMMHYECKOTO TPOU3BOJICTBA.
OCHOBHBIE TEXHOJOTMYECKHE KOMIIOHEHTBI XMMUYECKOT0 TIPON3BO/ICTBA.

KauecTBeHHBIE ¥ KOJMYECTBEHHBIE TIOKA3aTeId XHWMHUUYECKOTO IIPOU3BOJACTBA: TEXHOJIOTMUYECKHE,
SKOHOMHUYECKHE, IKCIUTyaTallMOHHBIE, COLUAIbHBIE.

1.3. CbipbeBble pecypcehl, BO/Ia M JHEPIrUs B XMMHU4€CKOM MPOU3BOICTBE.

Knaccudukanus ChIpbeBbIX PECYpPCOB IO Ppa3IUYHBIM MpHU3HAKaM — (a30BOMY COCTOSHHIO,
MPOUCXOXKICHUIO, UCTOYHUKAM. MUHEpanbHOE ChIpbe (PyAbl U TOJIE3HBIE HCKOMAEMBIE), OpPraHUYEeCKOe
IPUPOJIHOE ChIphe (TOPIOYHME HCKOMAaeMble), PACTUTENbHOE U >KUBOTHOE ChIphE, BTOPUYHOE CHIPbE — HUX
UCIIOJIb30BaHUE M MyTH rnepepaboTku. OCHOBHBIE CIIOCOOBI MEPBUYHON 00pabOTKU CHIpbs (0bOorarieHue,
OUYHMCTKA, MOATOTOBKA K TPAaHCIOPTUPOBKE U mnepepaborke). [loHsATHE, CYIIHOCTh U MPUMEPHI YIIyOJIeHUs
UCIIOJIb30BaHUS CHIPhS, KOMOWHUPOBAHUS MTPOU3BOJICTB U KOMILIEKCHOH MepepadOTKH ChIPbSI.
3HaueHUEe M HCIIOJIb30BAHHE BOJABI B XHMMHYECKUX IMpousBojcTBax. Wcrounuku Boabl. TpeboBanus K
TEXHOJIOTUYECKON U ObITOBOM Bojie. [IpoMBINIIIEHHAS TOATOTOBKA BOJBI U METOJIBI €€ OUMUCTKU OT MPUMECEH.
OcHOBHBIE METOJIbI KOHTPOJII KadyecTBa BOJbl. ODKOHOMHS BOJONOTPEOJ]ICHHS B IPOU3BOICTBE.
Bo10060poTHBIE CUCTEMBL.
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Bunsl ¥ HMCTOYHUKH DHEPTHMM B XHWMHUYECKOW MPOMBIIUICHHOCTH. MacmTabbl MmoTpeOieHus u
CrocoObl YMEHBIIEHUsI dHepreTuueckux 3arpaT. CyIIHOCTh U TIPUMEpbl pereHepanuu U pekynepanuu
SHEPruH. DHEPrOTEXHOIOTMUECKUE CUCTEMBI. BTOpHUHbBIE SJHEPTETUYECKUE PECYPCHI.

Pa3znen 2. Teoperuyeckue 0CHOBbI XUMUYECKHUX MPOLECCOB U PEAKTOPOB.

2.1. OcHOBHBIE ONIpeieIeHUs U MOJI0KEHUS.

OU3NKO-XUMUYECKUE 3aKOHOMEPHOCTH XHUMHUYECKMX MpPEBpPAlleHUH — CTEeXHOMETpPUYECKHE,
TepMOJMHAMHUYECKHEe, KuHeTH4Yeckue. [loka3aTenu XMMHUYECKOTO TPEBpaIlleHUss — CTENEeHb MPEeBpAICHHS,
BBIXOJI MMPOJYKTa, HHTErpalibHas U nTuddepeHIranbias ceIeKTUBHOCTH, CKOPOCTH PEAKIMH U MPEBpaIICHUS
peareHToB.

2.2. XumMHu4ecKue nmpoueccol.

Omnpenenenne. Knaccudukanuss XUMUYECKUX MPOLIECCOB MO PA3IMYHBIM MPU3HAKAM — XUMHUYECKUM
(B XMMHUYECKOW pPEaKIuu, TEPMOJAMHAMHUUYECKUE XapaKTEPUCTUKH, CXeMa MpeBpaiieHuii) u (a3oBbiM
(4ncno u arperaTHoe COCTOSTHUE ¢a3).

I'omorenHsbIi XxXuMuueckuil npouecc. OnpeneneHyre U npuMepsl. BinsHue XUMHYECKUX MPU3HAKOB U
yCIIOBUM MpOTEKaHUs Mpoliecca Ha ero nokaszarenu. CrocoObl MHTEHCU(PHUKAIUH.

[TonsTHE ONTUMANBHBIX TeMIieparyp. ONTUMANBHBIE TEMIIEPATYPHI I 00OPAaTUMBIX U HEOOPATUMBIX K30- U
SHJIOTEPMUYECKUX PEAKIIUH.

I'ereporeHHsblil (HEKaTaIUTUUECKU) XuMudeckuil npouecc. Onpenenenue u npumepsl. CTpykTypa
mporiecca M ero cocrapisoniue (craaun). Habmomaemass CKOpocTh XUMHYECKOTO TipeBpaiieHus. Oomactu
(peXMMBI) MPOTEKAHUS MPOIIeCcCa, IMMUTHUPYIOIAS CTa NS

I'eTeporennslii XxumMudeckuil mporecc "ra3 (KuAkocTh) - TBepaoe". OOOCHOBaHME, TOCTPOCHUE U
aHAJIM3 MaTeMaTUYecKOW MOAeNu Mg peakiuuid TopeHus (Monaenb "cxumaromascs cdepa") u
TONMOXUMHYECKOW (Monensb "c HeB3auMozeicTByromuM siapom"). Habmromaemas cKOpocTh MpeBpalieHus,
BpeMsl MPEBPAILCHUS U ITyTH MHTCHCU(DUKAIIUH 711 pa3TUIHBIX 00JIaCTel MPOTEeKaHUs mpoiiecca.

I'eTeporennslii XUMUYECKU mporiecc "ra3 (KUAKOCTH) - KUAKOCT". OOOCHOBaHME, TIOCTPOCHUE U

aHaJIM3 MaTeMaTudeckoil mojenu. Habmomaemasi CKOPOCTh IPEBPAIICHHS U 00JIACTH TPOTEKAHUS MpoIecca.
[Tyt nHTEHCUBUKALUU AJIS PA3IMYHBIX PEKUMOB ITpoliecca.
Karanutuueckuii npouecc. Onpenenenue, KiaccupUKaIms, TpuMepsl. | eTeporeHHbIi KaTtanus Ha TBEPIOM
karanuzaTope. OOOCHOBaHWE, TOCTPOCHHE W aHAJIM3 MAaTEeMAaTHYEeCKOW MOJENH Ha KaTaTUTHYECKON
MOBEPXHOCTH M B TIOPUCTOM 3€pHE Karanu3atopa. HalOmromaemas CKOpOCTh MpeBpalieHUss u o0jacTu
npoTekanus mpouecca. CTeneHb HCMOJb30BaHUsA BHYTpeHHell mnoBepxHOCTH. [lytu wuHTeHcubukanuu
KaTaJIMTUYECKHUX MTPOLIECCOB.

2.3. XuMu4ecKue peakTopbl.

OmnpeneneHre W Ha3HAYCHUE XMMUYECKOTO peakTopa. PeakTopbl B XMMHUYECKUX U HEXUMHUYECKUX
oTpacifx MnpombliuieHHOCTH. (OO030p TUNOB XHMHUYECKHUX PEAKTOPOB, HUX CTPYKTYpPHBIE 3IIEMEHTHI
(peakuiMoHHasl 30HA, YCTPONCTBA BBOJA M BBIBOJA, CMEIICHUS, PA3/ICICHHUS W PACIPENCICHHs MOTOKOB,
TEMI000MEHHBIE 3JIEMEHTHI), OCHOBHBIE MPOLIECCHI U SBJICHUS B HUX.

CucremaTu3aiys MpoIeccoB B XMMHUYECKOM PEAKTOpe MO MacmTady UX MPOTEKAHHS: XMMHYECKas

peakuus, XUMHUYECKUN TMPOIECC B AJIEMEHTApHOM OOBbEMe, MPOLECChl B PEAKIMOHHOM DJIEMEHTe U B
peakTope B 1I€JIOM, UX B3aUMOCBSI3b M HEpapXHUyecKas CTPYKTypa MaTeMaTHUeCKOW MOJIEIM Ipoliecca B
peakrope. [IpuMepsl IpoLECCOB B pa3IUYHBIX BUJIAX XUMUYECKHX PEAKTOPOB.
Knaccudukanusi mpoueccoB B peakTopax IO pa3IuYHBIM NpH3HAKaM - BHJ XUMHYECKOIro IMpolecca,
OpraHM3aiys IMOTOKOB PEareHTOB (CXema JBUKEHHS PEreHTOB 4Yepe3 pPEaKTop, CTPYKTypa MOTOKOB B
pPEaKIMOHHONW 30HE), OpraHW3aIMs TEIUIOBBIX TIOTOKOB (TEIUIOBOM peXHM, CXeMma TelIooOMeHa),
CTallIOHAPHOCTH MpoIliecca.

O6ocHOBaHHE U TOCTPOCHHUE MaTEMaTHYECKONH MOJIENH MPoliecca B peakTopax pPa3IMyHOrO THIIA KaK
CUCTEMBbl ypaBHEHHII MaTepHabHOTO M TEIUIOBOrO OalaHCOB Ha OCHOBE JAHHBIX O CTPYKTYpe IOTOKa,
XUMHUYECKHX TMPEBpAlICHUSAX, SBICHUSAX IEpeHOca TeIUla M BEmeCTBA W WX B3aUMOJICHCTBUMU.
CucremaTtu3zanus u Kiaccuukaius MaTeMaTH4ecKUX MO/IeJIell MPOIIeCCOB B PeaKTOpax.

N3oTepMuueckne TpoIecchl B XMMHYECKOM peakTope. BiusHue CTpYKTyphl MOTOKa (MAealbHOE
CMEIlIEHHE M BBITECHEHHE), CTAllMOHAPHOCTH Ipolecca (MPOTOYHBIM U NEpUOAMYECKUN), MMapaMeTpoB U
YCIIOBUH TMPOTEKaHWs Ipolecca (TeMIeparypa, KOHIICHTpAIlus, IaBICHHE, O00bEM PEAKIIMOHHON 30HHI,
BpeMsI), BUIa XUMHUYECKON peakiuu (IpocTasi U CII0KHas1, 0OpatuMasi 1 HeoOpaTUMasi) U €€ mapaMeTpoB Ha
npo(UIN KOHIIEHTPAIMA W TOKa3aTelld Mpollecca B peakTope (CTeneHb MPEeBpaIICHUs], BBIXOA MPOIYKTa,
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CeJIeKTHBHOCTh Tmporecca). OcHOBBI pacuera mporecca B peakrope. ComocrtaBieHue 3(PPeKTUBHOCTH
MIPOLIECCOB B PEAKTOPaX, OMUCHIBAEMBIX MOJIEISIMHU H1€aTbHOTO CMEIICHUS U BHITECHEHUS.

HeusorepMuueckue mnporeccbl B XMMHUYECKMX peakTopax. OpraHu3aiusi TEIJIOBBIX IMOTOKOB U
peXMMOB B XHMHYECKMX peakTopax. PacmpeneneHue TtemrepaTrypbl, KOHIEHTpaluili M CTEHNEHHU
MPEBpaICHs] B PEAKTOPE B PEXKUMaX HJICATHHOTO CMEIICHUS W BBITCCHEHHS, aauabaTUYecKOM H C
teruiooOMeHoM.  CBsi3p  TemmepaTypbl M CTENEHH TMpeBpallieHuss B aauabaTUYeckoM Ipolecce.
CormocraBieHue ¢ HU30TEPMUUYECKUM pPEXKUMOM. YUHCIO U YCTOMYMBOCTH CTAIlMOHAPHBIX PEXKUMOB B
peakTopax H1ealbHOIO CMEIIECHUS.

2.4. [IpoMbllTIEeHHbIE XUMHYECKHE PEAKTOPBI.

Ha xoHKpeTHBIX mpuMepax NPEeIMETHO pacCMaTPUBAIOTCS MPOMBIIUICHHBIE PEAKTOPBl s
MPOBEJCHUSI TOMOTEHHBIX, TE€TEPOreHHBIX M KaTAIUTUYECKUX TMPOIECCOB — THUIBl PEaKTOPOB,
KOHCTPYKTUBHBIE XapaKTEPUCTUKU U OCOOCHHOCTH PEKHUMA, 00TaCTH UCTIOIB30BaHUS.

Paznen 3. Xumnuyeckoe mpou3BOACTBO, KAK XMMHUKO-TEXHOJIOTHYECKAsl CUCTeMa.

3.1. CTpykTypa M onucaHNe XUMHUKO-TeXHOJIOTHYeCKOM CHCTEMBI.

XUMHYECKOE MPOU3BOJICTBO Kak XUMHUKO-TexHoyiornueckas cucrtema (XTC). Ilonarue cuctembl u
XTC. CocraB XTC: ameMeHTHI, CBsI3H, noacucTeMbl. JneMeHThl X TC, knaccudukamus mo BUIy IPOIECCOB
1 HazHadyeHHUio. TexHomormueckue cBsizu 3meMeHToB XTC (mortoku). [locnemoBarenpHas, mapasuieibHas,
pa3BeTBIIEHHAs, MOCIEI0BATENILHO-00BOIHAs (Oaiinac), oOpaTHas (peruKI) TEXHOJOTHYECKHe CBs3U. WX
CXEMBbI 1 Ha3HauUEHUeE.

Omnucanue XTC. Buabt moneneit XTC - onucarensHble U rpadudeckue. OnucaTesbHbIe MOACTH -

XUMUYECKass CXeMa ¢ MareMarhyeckas wmojnaenb. ['padudeckue ™ozenu -  (QyHKIMOHAIbHAS,
TEXHOJIOTHYECKas, CTPYKTypHas M Jpyrue (CrernuanbHble) cxeMmbl. HaznaueHnue, mpuMeHeHHe U B3aUMOCBS3b
MOJIEJIEH.

3.2. Anamm3 XTC.

[Tonsitue, 3agaum u pesynprarhl aHanuza XTC - cocrosune XTC, maTepuanbHbli M TEMIOBOH
OanaHchl, MOKa3aTeI XUMHYECKOTO IPOM3BOJICTBA.

CgoiictBa XTC Kak CHUCTEMBI: B3aUMOCBSI3aHHOCTb PEXMMOB 3JIEMEHTOB, Pa3jinunue ONTUMATbHOCTH
3JIEMEHTA OJJUHOYHOI'O U B CUCTEME, YCTOMYMBOCTD U CYHIECTBOBAHUE CTAILIMOHAPHBIX PEXXUMOB U JP.

MarepuanbHblii W TEIUIOBOW OanmaHChl. MeTOAWMKAa COCTaBJICHUS W pacdyeTa MaTepUadbHBIX W
teroBbIX OanancoB XTC u ee noacucreM. OcoO0eHHOCTH pacueTa O0anaHCOB B cxeMax ¢ peuukioM. @opMel
MpeACTaBICHHS OalaHCOB (TabIUIIBI, AHArPpaMMBI U JIp.).

MarepuanbHblii  OanmaHCc JUIsI MacCOOOMEHHBIX M PEaKLUMOHHBIX 3JIeMeHTOB. lcmonb3oBanue
CTEXUOMETPUYECKUX, TEPMOAMHAMHYECKUX U MeX(a3HbIX OalaHCOBBIX CcOOTHOUIeHHH. CrTeneHpb
MCIIOJIb30BaHUs CBIPBEBBIX PECYPCOB.

OHTANBIUUHBINA, SHEPTETHUECKUI (110 TOJHON SHepruu) W sKceprerndecknii 6amancel u KITJ. Ux
COMOCTAaBIIEHHE U UCTIOIb30BaHKEe B aHanuze X TC.

3.3. Cunre3 XTC.

[Tonsarue u 3amaun cuHte3a XTC. OcHoBHbIe 3Tanbl pa3padotku XTC. Ponp MaTemaTtudeckux u
3BPUCTUYECKUX METO/OB.

OcHoBHble KoHIENUMH npu cuHTe3e XTC: MoJIHOE MCIONb30BAHUE CHIPHEBBIX M 3HEPIETUUYECKUX
pecypcoB, MUHUMH3AIUs OTXO0B, ONTUMAIBHOE HCIIOJIb30BaHUE anmnapatypbl. X conep:kanue u crocoObl
peanuzanui. KoMOWHUpOBaHHbBIE MPOU3BOJICTBA, COBMEILICHHbIE MPOIECCHI, BTOPHYHBIE IHEPTrEeTHUYECKUE
pecypchl, SHEProTEXHOJOTMYECKHE cucTeMbl, nepecrpanBaemble XTC, 3aMKHYTblE, MalOOTXOJHBIE
IPOM3BOJICTBA - UX TOHATHI, 0COOEHHOCTH U IPUMEHEHHUE.

OpHOpOJIHBIE TEXHOJIOTMYECKHE CXEMBl: CHCTEMa pPEeKYIepaTHUBHOIO TEMIO00OMEHa, CHCTeMa
pa3feneHuss MHOTOKOMIIOHEHTHOM CMECH, cucTeMa peakTopoB. OCHOBBI MOCTPOEHUS HMX ONTHUMAaJIbHOM
CTPYKTYpPBbI

Pa3nea 4. IlpombllsIeHHBIE XMMHYECKHe TPON3BO/ICTBA.

XHAMHMYECKHE IPOMU3BOACTBA PACCMATPUBAIOTCS MNPEAMETHO Kak peaau3alus H3yYeHHBIX
TEOPETUYECKMX OCHOB XUMHUKO-TEXHojormdeckux mnpoueccoB u XTC, KoHIENUMH MOCTPOEHUS
BbicOKOd(p(ekTuBHON XTC. OCHOBHOU aKIEHT naenaeTcs Ha (PU3MKO-XUMHUYECKHE OCHOBBI KOHIICTIIIMH
IIOCTPOEHHUS TEXHOJIOIMUYECKOM CXEMBbI MPOM3BOACTBA U €ro nojacucreM. [Ipon3BoacTBO CEpHON KHUCIOTHI.
[TpousBoacTBo ammuaka. [Ipon3BoacTBO a30THOM KUCHOTHI. [Ipon3BOACTBO CTHpOIIA.

Pa3znen 5. CoBpeMeHHblIe TeHACHIIUN B PA3BUTHH XUMHYECKOI TEXHOJIOTHH.
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TGKYH_IGG COCTOSIHUE€ XHMHUUYECKOM IMPOMBIINIJICHHOCTH B MHUPC ©W TCHACHIHWU €€ PpPa3BUTHUA.

[lepcrieKTUBHBIE HMCTOYHHUKH CBHIpbS M DHEPIHH.

Knacrepuzanusa XuMHYECKOH MPOMBIIUICHHOCTH.

COBMGH_IGHHBIG MMPOLCCCHI. I'ubkue u NepeCTpanBaCcMbIC TCXHOJIOTMUCCKHUEC CXCMBI. HoBpie XuUMHKO-
TEXHOJIOTHYCCKHUEC ITPOLECChI U CITOCOOBI IMMOJIYYCHUA ITPOAYKTOB. HanoTexHomnorus.

4. O0béM yueOHOI JTUCUMIIIIMHBI:

O0beM TUCHUIIIUHBI

Bun yueOHo# padoThI

3E Axkan. | Acrp.
q, q,
O01mas TPy10eMKOCTh TUCHHUILIHHBI 7 252 189
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 2,67 96 72
Jlexun 0,89 32 24

[Tpaktrueckue 3anstus (113) 0,89 32 24

JlaGopatopusie padotsl (JIP) 0,89 32 24

CamocTosiTesbHasi padora 3,33 120 90

CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCHUIIIMHBI 3,33 120 90

Bua konTpoJs:

IK3aMeH 1 36 27

KonTakTHas paboTa — mpoMeXyTOYHAast aTTECTaIHsI 1 0,4 0,3
IToaroroBka Kk sK3aMeHy 35,6 26,7
Bua uTOroBOro KOHTpoOJIst 3K3aMeH
AHHOTauA padoyell MPOrpaMMbl JUCHUIJIMHBI
«CucreMbl ynpaBjeHHsl XUMHUKO-TEXHOJIOTHYECKMMHU MPOI[eCCAMM)
1. lear auCHMNJMHBI — JaTh O0a30BbIe 3HAHUS [0 TEOPUU CHCTEM YIPABICHUS XHMHUKO-

texnosornaeckumu mporeccamu (CY XTII), mpuBuTh HaBBIKM W yMmMeHHUs aHanu3a cBouctB XTII, kak
O6’beKTOB YIpaBJICHUA U TPAKTHYCCKOTO MPUMCHCHUA TCXHUYCCKUX CPCACTB YIIPABJICHUS.

2. B pe3yabTraTe u3ydyeHUus JUCHHUILIHHBI 00yYAIOIIUICA T0JIKEH:

Obnadams CIEITYyIONTUMA KOMITETCHIIMSMHA U UHIAMKATOPAMH MX JOCTHKCHHUS:
OIIK-4.6, OIIK-4.10, OIIK-4.13, OIIK-4.15.

3namey:

— OCHOBHbBIE TIOHSITHSI TEOPUU YIIPABJICHHUS;

— CTaTHYECKUE U JMHAMUYECKUE XapaKTEPUCTUKU OOBEKTOB YIPABJICHHUS;

— OCHOBHBIE BU/IbI CUCTEM aBTOMaTHueckoro ynpasieHus (CAY) 1 3aKOHBI peryIupOBaHHUs;

— unoBble CAY B XUMHUYECKOW MTPOMBIIIJIEHHOCTH;

— METObl ¥ CPEACTBA U3MEPEHHUSI OCHOBHBIX TEXHOJIOTMUYECKHUX MTapaMeTpOB;

— ycroituuBocth CAY;

— OCHOBHbIC TMOHATUA O HenuHeHHbIXx CAY, peneilHbIX cucremMax, JOTHYECKHX aJrOpuTMax

YIpaBJICHUSA, AAAIITUBHBIX U OIITUMAJIbHBIX CUCTECMAX YIIPABJICHH.

Ymemy:

— OIpeIeNATh OCHOBHBIC CTATHYECKHUE U JUHAMUYECKUE XapaKTEPUCTUKH OObEKTOB YIIPABIICHHS;
— BBIOMPAThH PaAllOHAIBHYIO CUCTEMY PETYJINPOBAHUS TEXHOJIOTHYECKOT0 MPOIIEcca;

— OlIeHUBaTh ycToWunBOCTh CAY;

— BBIOMPATh KOHKPETHBIC TUITBI TPUOOPOB 115t AruarHoctuku X TT1.

Braoems:

— METOAaMHU TCOpHUH ABTOMATHYCCKOI'O0 PCTyINpOBaHUA, CUCTEM

opraHu3ali W pacuéra

ONTUMAJIBHOT'O YIIPABJICHHUS ITPOLCCCaAaMU XUMHYECKOM TEXHOJIOTHH.

3. Kparkoe comepxxanue Q1M CUMILIHHBI:
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Paznen 1. OcHOBHBIE NOHATHS YNIPABJEHU XUMHKO-TEXHOJIOTHYECKUMH MPOLIECCAMU.

3HaueHHEe aBTOMATUYECKOrO YIPABIEHUS Ui PA3BUTHS XUMUYECKOM IPOMBIIIIEHHOCTH.
Oco0OeHHOCTH YIPaBJICHUS XUMHUYECKUM TMPEANPUATHEM W XUMHUKO-TEXHOJIOTHYECKUM IPOILIECCOM.
TexHuko-3KOHOMUYEeCKUil 3()PeKT BHEApPEeHUs aBTOMATHU3UPOBAHHBIX CUCTEM ympaBiieHus. Poib cucrem
yIlpaBiieHUs] B oOecrieueHNH 0e30MacHOCTH XMMUYECKOTrO MPOU3BOJCTBA M OXPaHbl OKPY)KAIOLIEH Cperbl.
OcHoBHBIE TepMHMHBI U onpeneneHusa. Hepapxus ynpaiaeHuss. OCHOBHBIE NPUHIMIIBI  YIPABICHHUS.
Knaccudukanus cucrem ympasnenuss @PynkuumonanbHas crpykrypa CAY. Ilokasarenn KadecTBa
YIIPABJICHUS.

Pa3zgen 2. OCHOBBI TEOPUU ABTOMATHYECKOT0 YIIPABJIEHUS.

Maremarnueckue wmonenu CAY. [lunamuueckue xapakrepuctuku CAY. Hcnonb3oBaHue
onepanroHHOro ucuuciaeHus aig ananuza CAY. TunoBbsle IMHAMUYECKHE 3BEHBSI. BpeMeHHbIE U YaCTOTHBIE
XapaKTEPUCTHKHU. DKBUBAJICHTHbIE MPE0OPa30BaHUsl CTPYKTYPHBIX CXeM. Y CTOHYMBOCTH JHHEHHBIX CAY ¢
obpaTtHo# cBsa3pio. Kiaccudukaiyss 1 OCHOBHBIE CBOMCTBAa OOBEKTOB yMpaBJICHHs. METOabl ONpeaeIICHHs
CBOWCTB 00BEKTOB ympaBieHus. (OCHOBHBIE 3aKOHBI pEryIUpOBaHHs. PerynsTopel Ha OCHOBE
HMCKYCCTBEHHBIX HEHpOHHBIX ceTell. LludpoBrle m pobOacTHBIE CHCTEMBI yIpaBieHus. BpiOop 3akoHa
pEeryaupoBaHus U ONPEeEICHUE ONTUMAIIbHBIX MapaMeTPOB HACTPOUKHU ITPOMBIIICHHBIX PETYISATOPOB.

Paznen 3. U3MepeHue TEXHOJIOTMUYECKUX TAPaAMeTPOB XUMHUKO-TEXHOJIOTHYECKOro0 mpoiecca.

locynmapcTBeHHass cHCTeMa MPOMBIIUIEHHBIX NPUOOPOB W CpeACTB aBToMaru3anuu. OCHOBHBIC
TEpPMHUHBI W OMNpEeNeNeHUsT MeTposiorud. Mertonabl uzmepeHuid. CpeAcTBa HW3MEPUTEIbHOW TEXHHKH, HX
CTaTHYECKHUE U JTUHaMH4Yeckue cBoicTBa. [lorpemrHoctu n3mepenuit. CriocoObl mepenayn nHPOpMAIU Ha
paccrostHue. Opranuzanusa qucTaHimoHHON auarHocTuku XTII. M3mepeHrne OCHOBHBIX TEXHOJIOTHYECKHUX
napamMeTpoB: JaBJIEHUS, TEMIIEPATYPhl, pacXoja U KOJUYECTBA, YPOBHS >KMIKOCTH U CBHITYYHMX MaTEpPUAJIOB,
cocTaBa U GU3HKO-XMMHUYECKUX CBOMCTB BEILIECTB.

Paznen 4. OcHOBbI MNPOEKTHPOBAHWS ABTOMATHYECKHX CHCTEM YNpPaBJEeHHA XHUMHUKO-
TEXHOJOTHYeCKMMH MPOLECCAMH.

Ocob6ennoctu ympasnenuss XTII. PerynupoBaHHe OCHOBHBIX TEXHOJOTMYECKHX MapaMeTpOB:
pacxopa, naBiieHus, Temneparypsl, ypoBHsa, pH. Texuuueckue cpencra CAY. OCHOBHbBIE pa3HOBUIHOCTH
YVOPABISIIOUIUX ~ YCTPOUCTB. THIBI, XapaKTEepUCTUKH M PACUET HCIOIHUTENBHBIX MEXaHU3MOB U
perynupyromux opranoB. OdopmiieHHe NpPOEKTHOrO 3a/JaHus Ha AaBTOMATH3aLMI0 TEXHOJIOTMYECKOTO
nporecca. Beibop Touek n3MepeHusi, KOHTPOJIS, YIPABISEMBIX MAPAMETPOB M YIIPABISIONIUX BO3CHCTBUIA.
CranmapThl U yCIIOBHBIE 0003HAUEHHUS ISl TeXHONOrudeckux cxem. OcHoBHbie cBeaeHusi 060 ACY TII B
xumuueckoi npomeinuieHHOCTH. [Ipumepsr ACY TII B xumMuueckoil npomsIIeHHOCTH. OCHOBHBIE BBIBOIbI
o kypcy. CoBpemenHnbie TeHeHIuu B pa3Butuu CY XTII.

4. O0béM yueOHOI JTUCUMIIIIMHBI:

O0BpeM IUCIUIIINHEI
Bup yueOHoii paboTbl Axan, | Acip.
3E
4. 4.

OO0masi TPy10€eMKOCTh 1M CHUTITHHBI 5 180 135
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 1,33 48 36
Jlexun 0,433 16 12
[Tpaxtrueckue 3ansatus (113) 0,433 16 12
JlaGopatopusie padotsl (JIP) 0,433 16 12
CamocrosiTesbHasi padoTa 2,67 96 72
CamMOCTOSITETbHOE U3YUYEHUE PA3/ICNIOB TUCIIUIIIINHBI 2,67 96 72
Bua konTpoJs:
JK3aMeH 1 36 27
KonTtakTHas paboTa — mpoMeXyTOYHAast aTTECTaIHsI 1 0,4 0,3
IToaroroBka K sK3aMeHY 35,6 26,7
Buj nTOoroBoro KOHTpos IK3aMeH
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AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIIMHBI
«MoaenupoBaHue XUMHKO-TEXHOJOTHYECKUX MPOLECCOB)
1 Heab AUCHMIUIMHBI — IpHOOpeTeHne 0a30BBIX 3HAHUU 10 OCHOBHBIM pa3zieiaM Kypca, a Takke
YMGHI/Iﬁ U TPAKTUYCCKHUX HABBIKOB B 06HaCTI/I MOACIINPOBAHUA XHUMHKO-TCXHOJOTUYCCKUX IIPOLCCCOB,
HCIOJIb3YEMBIX MPU PEIICHUU HAYUYHBIX U MPAKTUUYECKUX 3a]1ad.

2. B pe3yabTraTe u3ydyeHUus JUCHHUILUIHHBI 00yYAIOIIUICA T0JIKEH:
Obaaoams cleayOmUMU KOMIETESHIIMSIMU U UHAUKATOPAMH UX JOCTUKECHUS:
OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-4.4; OIIK-4.5; OIIK-4.7; OIIK-4.8; OIIK-4.9; OIIK-5.3; OIIK-
5.5; OIIK-5.6; OIIK-4.10; OIIK-4.11; OIIK-4.12; OIIK-4.14; OIIK-4.16
3namey:
® METOABl MOCTPOCHHSI AIMIHUPUYECKUX (CTATUCTHUYECKHX) U (PU3UKO-XUMUYECKUX (TEOPETUYECCKUX)
Mojiesield XUMUKO-TEXHOJIOTUUECKHUX MPOIIECCOB;
® METOABl HACHTU(UKAIMKA MATEMATHUYECKUX OIMUCAHUN TEXHOJOTUYECKHX MPOIECCOB Ha OCHOBE
JKCIIEPUMEHTAIBHBIX JAHHBIX;
® METOJAbl ONTHUMM3AINHN XUMHUKO-TEXHOJIOTHYECKUX MPOIECCOB C NMPUMEHEHHUEM IMIHMPUYECKUX H/HIN
(U3UKO-XMMUYECKUX MOJIETEH;
Ymems:
® TMPUMEHSTh M3BECTHBbIE METOJbl BBIUMCIMTEIBHOW MaTEMaTHMKH M MaTEeMaTHUYeCKON CTAaTUCTUKU IS
pelIeHusT KOHKPETHBIX 3aad pacueTa, MOJCTUPOBAHUS, HICHTH(PUKAIMU M ONTUMHU3ALHUUA TIPU
MCCJIEIOBAaHUH, TPOEKTUPOBAHUU U YIIPABJICHUHU MIPOLIECCAMHU XUMUYECKON TEXHOJIOTUI
® 1CIOJIb30BAaTh B CBOEH MPAKTHUYECKON AESTENBbHOCTU JUISl TOCTHXKEHUS ITUX IIeJIeld M3BECTHBIC MAaKEThI
MPUKIIATHBIX TPOTPamMM.
Braoemy:
® METOJaMHU MAaTeMaTUYEeCKOM CTAaTUCTUKU [ OOpabOTKM pe3yslbTaTOB AKTUBHBIX M MMACCHUBHBIX
HKCIIEPUMEHTOB
® METO/JaMHU BBIYHCIUTEIBHON MAaTEMATHKU AJIs pa3paboTKU U pean3alui Ha KOMIBIOTEpax aJropUuTMOB
MOJICTTUPOBAHUS, HICHTU(PUKAIUN U ONITUMHU3ALNN XUMHKO-TEXHOJIOTHYECKHUX TIPOIECCOB;

3. Kparkoe coaepkanue Q1 CHUNITIHHBI

Tema 1. OcHOBHBIC IOHATHS.

OCHOBHbBIE TPUHILMIBI KOMIBIOTEPHOTO MOJAEIUPOBAHUS XMMHKO-TEXHOJIOTHYECKUX MPOIECCOB
(XTII). Marematuyeckue OHMIMPHUYECKHE U  MareMaThdeckue (U3MKO-XMMHUYECKHE MOJECNU H
KOMITBIOTEPHOE MOJENHMpPOBaHUE. JIeTepMHUHUPOBAHHBIE W BEPOSITHOCTHBIE MAaTEMaTUYECKHE MOJEIH.
[IpuMeHeHre METOJIONIOTMM CHUCTEMHOrO aHaliu3a JUIsl pelieHHsl 3anad MojenupoBaHusd. lIpumenenue
NPUHIMUIIA «YEPHOTO SIIHMKa» IMPU MATEMaTUYECKOM MOJEINPOBAaHUU. ABTOMAaTU3MPOBAHHBIE CHUCTEMBI
npuKiIagHoi nHpopMaTHKU. Mepapxudueckas CTPyKTypa XUMHUYECKUX MPOU3BOJACTB M MX MaTEMaTHYECKHX
Mozeinel. [IpuMeHeHne KOMIBIOTEPHBIX MOJENEW XMMHUYECKHX IPOLIECCOB JUIS aHAIM3a, ONTUMU3ALMHN U
CHUHTE3a XHUMHKO-TEXHOJIOTHYECKUX cHUCTeM. OCHOBHBIE MPUEMbl MaTEMaTHYECKOTO MOJCIMPOBAHUS:
SMITUPUYECKHUHA, CTPYKTYPHBIN ((PU3UKO-XUMHYECKU) U KOMOMHUPOBaHHBIN (TeopeTnyeckuid). [loctpoerue
CTaTUYECKUX U JUHAMUYECKUX Mozened. Pemenue mnpsaMbix 3amgad. [IpoekTHBIE W IIOBEPOYHBIM
(oLleHOYHBI) pacyeT TmporeccoB. Pemenue o0partHpix 3amad. [lapamerpudeckas ©  CTPYKTypHas
uACHTU(DHUKAIIMS MaTEeMaTHUYECKUX MOJeNeil. YCTaHOBJICHHE aJIeKBAaTHOCTH MAaTEeMATHYECKUX MOJIEICH.
Crpareruss mNpoBEAECHUS PACUETHBIX MCCIEIOBAHUM M KOMIBIOTEPHOIO MOJEIMPOBAHUS PEATbHBIX
IIPOLIECCOB.

Pasznea 1. [locTpoeHue SMIUPHUYECKHUX MO/IeJIeil XUMHKO-TEXHOJIOTHYeCKUX MPOLECCOB.

Tema 1.1. ®opMyJIHPOBKA 32/1a4U ANNPOKCMMANNM JAHHBIX /IS ONUCAHWS JKCIHEPUMEHTAJbHbIX
3aBHCHMOCTE W MOJYYeHHS IMIUPUYECKHX MojeJieil nmpoueccoB. Buasl KpuTeprueB annpoKCHUMaliu.
Kpurepuii Merona HaMMEHBIIMX  KBaJpaToB. PeleHue 3ajauu anmpoKCUMAlMU JUisl HEIHMHEHHOU U
JUHEWHOH 10 mapamMeTpam Mozenei. Martpuunas ¢GopMyIUpOBKa 3a7a4d allpOKCUMaNUN. AHATUTHYECKHUI
U QITOPUTMUYECKUN MOJIXObI AJisl PEIICHUS 3a/1a4d alllPOKCUMALIMU JIJIsl TUHEHHBIX U JIMHEAPU30BAHHBIX
MOJieJIeld METOJ0M HAUMEHBIINX KBAJIPATOB.
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Tema 1.2. HopMmaJbHbli 3aKOH pacnpeiejeHUsi Ui BEKTOPHBIX CJAYYAWHBIX _ BeJIHMYHMHbI H
omnpejejieHHe UX YMCJIOBbIX XaPAKTEPUCTHK. MaremaTnueckoe OKUJAHWE U IUCIIEPCUs Il BEKTOPHBIX
CIIy4yalHBIX  BeIMYMH. JIMCIIEpCHOHHBII W  KOpPpEJAUMOHHBIM  aHanu3. llomsatus  nucnepcuun
BOCTIPOM3BOAMMOCTH U a/IeKBaTHOCTH, a TaKXKe - OCTaTO4YHOW aucrepcuu. OmnpeneneHre BbIOOPOUHBIX
KO3 PHUIIMEHTOB KOPpeIsul U Kod(pPUIIMEHTa MHOXKECTBEHHOH Koppessiuuu. CTaTUCTUYECKU TOIAXO0 K
OTIpeIeNICHUIO OINOOK U MOTPEIIHOCTEN B SKCIIEPUMEHTAIBHBIX TOUKAX U3MEPEHUH.
Tema 1.3. PerpeccHOHHbIN U KOPPEJISIIUOHHBINH AHAJN3 JIJIsl IOCTPOEHHUS IMIIUPUYECKHUX MOoje/ieil Ha
OCHOBE JIAHHBIX NACCMBHOr0 3KcnepuMeHTa. [loHsatus ¢yHkuuu oTkiuka U (aktopoB. OCHOBHBIE
JOMYLIEHNUST PETPECCUMOHHOTO M KOPPEISILMOHHOIO aHanu3a. Kpurepun MNpoOBEpPKH OIHOPOJHOCTH
mucnepcuii. BerOop Bua ypaBHEHUN PErpeccuy, a TakkKe ompesesieHne Kod()PUIIMEHTOB pEerpeccu U ux
3HAUUMOCTH C HcHoJp30BaHueM Kpurepusi CreroneHTta. [lpomenypa MCKIIOYEHHS HE3HAUYMMBIX
kodduimeHToB perpeccun. OnpeneneHne aaeKBaTHOCTH PETPECCUOHHBIX MOJAEIEH C MOMOIIBI0 KPUTEPUS
duiepa.
Tema 1.4. OCHOBHBIC 0JI0KEHUS TEOPHH NJAHMPOBAHMA JKcnepuMeHTOB (I): moaHbIl GaKkTOpPHBIH
skcnepuMeHT (I1PJ) u 06padoTKa ero pe3yabTaroB. ONTUMaIbHBIE CBOMCTBA MATPHUIIBI IIJITAHUPOBAHUS U
CBOMCTBO opToroHanbHOCTH. Ompenenenne Kod(Q(UIMEHTOB MOJENEH, WX 3HAYUMOCTH U MPOBEpPKA
aJIecKBaTHOCTH ypaBHeHUs perpeccur. CBONCTBO pOoTaTabENbHOCTH MOJHOTO (PAKTOPHOTO IKCIIEPUMEHTA.
Tema 1.5. OCHOBHBbIE TMO0JIOKEHUSI TeOPUM IIaHUPOBaHus JSkcnepuMeHTOB (I1): opTOroHaJIbHBbINM
LHEeHTPANbHbIH _KoMno3uuuoHHbli mian (OIKII) skcnepuMeHTOB M 00padoTKa ero pe3y/ibTaToB.
ObecrieueHre OPTOTOHATBHOCTH MATPUIIHI MJIAHUPOBAHUS M OMpPENEICHHE BEIMYMHBI 3BE3IHOTO ILIEYA.
Omnpenenenne K03QPUIMEHTOB MOJENN, UX 3HAYUMOCTH UM OLIEHKA a/IeKBaTHOCTU YpPaBHEHUS PETPECCHH.
PacuerHoe BbIuKcCIIeHHE KOOPAUHAT TOYKHA ONTUMYyMa (SKCTPEMYMA).
Tema 1.6._OnrumMu3anusi IKCHEPUMEHTAJbHBIX MCCICI0BAHMI ¢ mnpuMeHeHueM metoaa bokca-
Bujbcona. OCHOBHbIE MTOAXObI K ONTUMH3ALNU SKCIIEPUMEHTAIBHBIX UCCIIEI0BAHUM. DKCIIEPUMEHTAIBHO-
craTucTudeckuii Metoi. CTparerus IBWIKEHUS K ONTUMyMY IeleBod (yHKOUM ((PYHKIIMHM  OTKIIUKA)
TPagueHTHBIM METOa0oM. KpuTepun JOCTHUKEHHS «IOYTH CTAllMOHAPHON 00JIACTH» W METOJbI YTOYHEHUS
MOJIO’KEHUS ONTUMAJILHONW TOUKH B (PAKTOPHOM MPOCTPAHCTBE.

Pa3nea 2. [loctpoenne pu3nKo-XMMHYECKHX XHMHKO-TEXHOJIOTMYECKHUX MPOLIECCOB.

Tema 2.1 JTanbl _MaTeMaTH4YeCKOr0 MoOAeJUpoBaHUs. DopMyIupoBKa TUNOTE3, MOCTPOCHUE
MaTEeMAaTHYECKOTO OIMMCAHUs, pa3paboTKa MOJEIHPYIOIIETO arOpruT™Ma, MPOBEPKA aJJEKBATHOCTH MOJIETH U
UACHTU(DUKAIMSA UX TApaMETPOB, PACUETHBIE UCCIIEIOBAHUS (BBIUNCIUTENbHBIN SKCTIEPUMEHT).

Tema 2.2 CocrTaBijieHHEe CHCTE€M VYPABHEHWH MATEeMATHYECKOr0 ONHUCAHHWS TNPOLECCOB M
pa3padoTka (BbIOOP) AJrOpPUTMOB __ MX peleHUs. BiIOYHBIA NOPUHIUI TOCTPOCHUS CTPYKTYPHBIX
MaTeMaruueckux mojeneil. O000IIeHHOe OMMCcaHue JBMKEHUS TOTOKOB (pa3 B ammaparax C MOMOIIBIO
TUAPOJUHAMUYECKUX MOJEIIEH, YUUTHIBAIOIIUX COCPEAOTOUECHHBIE U PaCIIPEACIICHHbIE HCTOYHUKHN BEIIECTBA
u sHepruu (TemnoThl). JlokanbHble MHTEHCMBHOCTHM HCTOYHHMKOB BEIIECTBA M TEIUIOTHI B IOTOKaX,
COOTBETCTBYIOIIME  PA3IUYHBIM  (U3UKO-XUMHUECKUX ImpoueccaM. OCHOBHbIE THUIBl  YpaBHEHHIA
MATEeMATHYECKOTO OIMCAaHUS XUMHUKO-TEXHOJIOTUYECKUX  TIPOIECCOB — KOHEYHBIE, OOBIKHOBEHHBIC
nuddepennuranbabie U auddepeHnraibHble YpaBHEHHS B YaCTHBIX MPOU3BOTHBIX.

Tema 2.3 MaremaTuyeckoe MOJAeJMPOBAHNE CTANMOHAPHBIX W JAMHAMHYECKHX pPeKMMOB
THAPABJNYECKHX NPOLECCOB B TPYOONPOBOAHBIX CHCTEMaX, IJ100aJbHbIC W JEKOMIIO3MIMOHHBIE
METO/Ibl PellleHUsl CMCTEM HeJMHENHbIX YPABHEHMIi, 2 TAK:KEe IBHbIE M HesIBHbIE METO/Ibl YHCJIECHHOIQ
pellleHUs1 __CUCTeM _O00bIKHOBEHHBIX Jau(pdepeHunAIbHbIX _ypaBHeHMH. (CoCTaBlIeHME ypaBHEHHI
MaTeMaTHYECKOTo onmucanus mpoiecca. [loctpoenne nHGOPMAIMOHHBIX MATPUIl MATEMATHIECKUX MOJIEIICH
JUisi BbIOOpa OOILEro ajropuTMa pelieHuss — MOJACIUPYIOLIEro ainropurMa. Peanusauusi ajiropuTMoB
pelIeHusT HETUHEHHBIX W OOBIKHOBEHHBIX IU(GEepeHIHATbHBIX ypaBHeHUH. OmucaHue CTalMOHAPHBIX
pexumoB XTIl ¢ npruMeHEHHEM CUCTEM JIMHEHHBIX U HEJTMHEWHBIX ypaBHEHUN. M TepallnOHHBIE aJrOpUTMBI
pemenus. [Ipumenenue MeTomoB MpocThIX HTepauuid U Hpiotona-Padcona i mosydeHUs pemieHus.
[IpoGniema cxomumocTu Tmpolecca pemeHus. J(eKOMIO3UIMOHHBIA METOJ| PEUICHHS CII0KHBIX CHCTEM
KOHEYHBIX ypaBHeHui. [locTpoeHne mHGOpPMAMOHHONW MATpPHIIBI A7 BHIOOpa OMTHMAIBLHOTO alTOPHUTMA
pemienus 3anaun. [lonstue xectkoctu cucreM AuddepeHIHaTbHbIX YpaBHEHUH U KPUTEPUU KECTKOCTH.
SIBHBIC (OBICTPBIC) U HESIBHBIC (MEJICHHBIC) METOBI pelIeHHss. MeToabl epBoro (Meroa Jijepa), BTOporo
( MmomudupoBaHHBIE METOABI Diliepa) U yeTBepToro mopsaka ( meroa Pynre-Kyrra). Onenka TogHOCTH
METOOB — OImMOOK ycedeHus. IlepexonHbple OMMOKM M OWIMOKM OKpYIJIEHUS TMPH YHUCICHHOM
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UHTETpUpoBaHuH U depeHanbHbIX ypaBHeHHH. CIoco0bl 00ecrieueHsI CXOAUMOCTH pPEIIeHUs 3a1a4H.
[IpuMeHeHHe HESBHBIX METOJOB JMJIs pEIIEHUs KECTKUX cucteM AuddepeHunanbHbIX YpaBHEHHI.
Omnpenenenus mara MHTETPUPOBAHMSI MTEPALMOHHBIM MeTtofoM. MetonoB Kpanka-Huxonbcona (Meron
Tpamnenui).

Tema 2.4 Maremaruyeckoe MOJAeJHPOBAHME CTANMOHAPHBIX  PEKHMOB  IPOLECCOB
TelionepeaaYyu B IJIACTHHYATBHIX M 3MEEBHKOBBIX TeIJIOOOMEHHHMKAaX. MaTreMaTnyeckoe ONHMCAHUE
IPOIIECCOB C IMPHUMEHEHHEM MOJeNieil MAealbHOro CMEIIeHUs U BBITECHEHUs. Bribop u rpaduueckoe
IIPEACTABICHUE aJITOPUTMOB penieHus. [[pumMeHenne cTaHIapTHBIX METOA0B BBIYMCIUTEIBHON MaTEMaTUKH
JUISl peIeHus 3a/1a4.

Tema 2.5 MatemaTuyeckoe MoAeIHPOBAHNE CTAIMOHAPHBIX PE:KMMOB _NPOLECCOB Telvionepeaavyu B
NPSAMOTOYHBIX M MIPOTUBOTOYHBIX TPY0UYATHIX TENJI000OMEHHHKOB, pelieHue 3a1a4yu Ko U kpaeBou
3a4a4¥  NpM  MHTEIPHPOBAHWM  CHCTeM OOBIKHOBEHHBIX au(depeHINaNbHbIX YPaBHEHHIA.
MareMaTnyeckoe ONHMCaHUE MPOLECCOB C INPUMEHEHHEM MOJENIEN HIIeaIbHOTO BBITECHEHUS. Perienue
3agaun Komm u kpaeBoit 3amaun. [IpencraBieHue aqropuTMOB BBIYUCICHHH B BHAE WH(POPMALMOHHOMN
MaTpHULIBI CUCTEMBbl YpPaBHEHHI MaTeMaTHYeCKOTO OMHCaHMsI U OJIOK-CXeM pacyeToB. MaremaTuieckoe
ornucanne XTIl ¢ nmpumeHeHHeM cucTeM OOBIKHOBEHHBIX Au(pdepeHnnanbHbIx ypaBHeHHH. OmnucaHue
00BEKTOB C pacHpelleICHHBIMU B MPOCTPaHCTBE NapaMerpamu. PopMyIupoBKa HayalbHBIX U KpPaeBBIX
yclIOBUHM 3adauy peunieHHs. UYucieHHbI anroputMm l-ro mopsaka ans pemeHus 3anaun Komwm. Meton
IPUCTPEIKW» JJI PELICHUS] KpaeBOM 3a/1a4u.

Tema 2.6 Maremarnyeckoe MOJAeJMPOBAHME CTAIMOHAPHBIX PEKHMOB IPOIECCOB B PEaKTOPax ¢
Memaako. OnucaHne MHUKPOKMHETHYECKMX 3aKOHOMEPHOCTEM NPOTEKaHUs IMPOU3BOJBHBIX CIIOKHBIX
XUMHUYECKHX pEeaKkIUid B JKUIAKOW (pa3e ainsi MHOTOKOMIIOHEHTHBIX cuUcTeM. OmnpeseneHue KIIOUEBBIX
KOMIIOHEHTOB CJIOKHBIX XMMHUYECKHUX PEaKIuil ¢ MPUMEHEHHEM METOOB JIMHEHHOW aireOphl - paHTOB
MaTpHI] CTEXHOMETPUYECKUX KOIP(DUIIMEHTOB peakuuu. MaTeMaTndeckoe OIMCaHHE PEeaKTOPHOTO
mporiecca ¢ pyoamKoi i1t IPOrU3BOJIBHONW CXEMbl TPOTEKAHUSI XUMHYECKOW peakiuu. BriOOp anropuTMoB
pelIeHus 3aJayu C NpUMEHEHHEeM WH(GOPMAIMOHHOW MAaTPUIIBI CHUCTEMBl ypaBHEHUN MaTeMaTHYECKOTO
ONMCAHUA U IPEJCTABICHUS aIrOPUTMa PELICHHS C TOMOLIBIO OJIOK-CXEMbI pacueTa Impolecca.

Tema 2.7 MaremMaTH4yeckoe MOJeJNPOBAHNE HECTANMOHAPHBIX PEKHMOB IPOLECCOB B PEaKTOpax ¢
MeIIAJKOH. MaremaTuueckass MOCTaHOBKA 3a7ayd I PEAKUHMU C TPOU3BOJBHOW CTEXMOMETPUUYECKOMN
cxemoi. @opmynupoBka 3agaun Komm — 3a1auu ¢ HavyaabHBIMU YCIOBHUSMH. PazHOCTHOE mpencTaBieHHe
CHUCTEMBbI OOBIKHOBEHHBIX AuddepeHnnanbubix ypaBHeHHH. [locTpoeHne nHOOPMAITMOHHOW MAaTPHUIILI TS
BbIOOpa anroputMma pemieHus. ['paduueckoe mpeAcTaBiIeHHE AITOPUTMA PEUICHHUS B BHJE OJOK-CXEMBI
pacuera.

Tema 2.8 MaremaTuiyeckoe MOJIeJTUPOBAHNE CTAIIMOHAPHBIX PEsKMMOB B TPYOUYATHIX PEaKTOPax ¢
NPSAMOTOYHBIM M IIPOTHBOTOYHBIM JIBUKEHHEM TeIJIOHOCHTeJIeil. Maremarnueckasi MOCTaHOBKA 3a7a4l
JUIsL PEeaKkIMM C KOHKPETHOW CTeXxuoMeTpuueckod cxemon. dopmynupoBka 3azaun Komm — 3agaun c
Ha4daJIbHBIMH YCIIOBUSIMM U KPaeBOM 3aaun — 3aJja4M C KPaeBbIMH YCIOBHSAMU. Pa3HOCTHOE IpeaCTaBIICHHE
cucteM OOBIKHOBEHHBIX audepeHunanbubix ypaBHeHud. [loctpoeHne MH(OPMAIIMOHHBIX MATPHIL JUIS
BbIOOpa anroputMoB peuieHus. ['paduueckoe mpeacraBieHUE aNrOPUTMOB PEIIEHUS B BUIE OJIOK-CXEMbI
pacuera.

Tema 2.9 Maremarnuyeckoe MOAEJIMPOBAHME HECTALMOHAPHBIX PEKMMOB MPOLECCOB B _TPYOYATBIX
PEeaKTOpax M YMCJACHHbIe AJTOPUTMBI JAUCKPETU3AIMM I pelleHus cucteM anddepeHINaIbHBIX
YPABHEHHIl € YACTHBIMH _NPOM3BOAHBLIMHU. MaremaTnueckass NOCTAHOBKA 3aJauM Uil PEakUHH C
KOHKPDETHOM CTEXMOMETPUYECKOM cXeMOoW. @DOpMynMpOBKa HAYaJIbHBIX M T'PAHUYHBIX YCJIOBHM.
Juddepenunanbuple ypaBHEHHS B YacTHBIX MPOM3BOAHBIX - JIUTUITHYECKOTO, MapaboIndyecKoro u
TUIEepOOINYECKOT0 TUIOB. AJTOPUTMBI PEIICHUs YpaBHEHUH MapaOoIudecKkoro Tuma. Maremaruyeckas
MOJIEJIb XMMHUYECKOTO MPEBPALICHUS B HM30TEPMHUYECKUX YCIOBMSX ISl HECTAlMOHAPHOIO Ipolecca B
TpyOUaThIX ammaparax ¢ y4eToM MpOJOJIbHOrO MEepeMEUIMBaHUs U C IPUMEHEHHEM OJHOIMAPaMEeTPUUEeCKOi
b y3nOHHOW MOJeNnu s OMHCAHMS THAPOJUHAMUYECKOW OOCTAaHOBKM B PpEaKLHMOHHOM TOTOKE.
ANTOPUTMBI ~ pelleHWsl B BHUAEC CHUCTEM HEIWHEWHBIX ypaBHEHUH, a Takke OOBIKHOBEHHBIX
muddepeHIMaNbHBIX YpaBHEHUH MIEPBOTO U BTOPOTO MOPSIKOB.

Tema 2.10 MaremaTHyeckoe MOJAeITHPOBAHME CTANMOHAPHBIX PEKHMOB INPOIECCOB HeNpepbIBHOM
MHOTOKOMIIOHEHTHOI __ peKTU(GUKAIMU ¥ a0copOuuu. MaremaTuyeckoe OINKWCaHuE Mpolecca
MHOTOKOMIIOHEHTHOM peKTH(UKaLUU B TapeiabuaTol KojoHHe. MoaenupoBaHue (a30BOro paBHOBECUS U
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mpolecca Maccomnepeayd Ha TapeikaX B MHOTOKOMIIOHEHTHBIX CHCTEMax. YYeT TeIUIOBBIX OallaHCOB Ha
Tapeskax MpH MOJEIUPOBAHUU Tpoliecca B PEKTU(PHUKAIIMOHHON KOJOHHE. J[eKOMIO3UIIMOHHBIN allrOpUTM
pacdera mporecca pPEeKTUPUKANUKA B KOJIOHHOM ammapare. MaTeMaTHyecKkoe OMHMCAaHHe Tpolecca
MHOTOKOMIIOHEHTHOW a0CcopOIIMy B HAacCaI0YHOM KOJIOHHE. MoenupoBaHue Mpoiecca MHOTOKOMITOHEHTHOM
Maccomepenayd B CEKIHUSAX HacaJoYyHOM KOJOHHBL. AJNTOPUTM pEIIeHUsT KpaeBOM 3agaud  AJis
MOJICIIUPOBAHUS TIpoIiecca abcopOIHK B HACaA0YHOM KOJIOHHE.

Pa3nen 3. OcHOBBI ONTHUMH3ANMH XUMHKO-TEXHOJIOTHYECKUX MPOILECCOB.
Tema 3.1 PemieHue 3a1a4 _ ONTHUMM3AIMU _ ¢ TEPMOJAMHAMHYECKMMH, TEXHOJOTHYEeCKUMM,
IKOHOMMYECKUMHU, TEXHHUKO-IKOHOMUYECKMMHM M JKOJOTHYEeCKMMHU KPHUTEPUSMH ONTHMAJIbHOCTH.
Ontumansubie pecypcocOeperaromue XTII. Bpibop kpuTepueB ONTHUMAIbHOCTH (IEJIEBBIX (YHKIIHN).
DopMyTUpOBKa MHOTOKpUTEpUATbHON 3aaun onTUMu3anuu. OCOOEHHOCTH pelIeHHs] ONTUMHU3AI[MOHHbIX
3agad XTI npu HaTMYUK HECKOJIBKUX KPUTEPHEB ONTUMAIBHOCTH, OBPAKHOM XapaKTepe LeIeBON PyHKIUU
Y HAJIMYUM OTpaHUYeHui 1-ro u 2-ro poja.
Tema 3.2 __AJropuTMBI _OJHOMEPHOW M _MHOIOMEPHOH ONTHMMHM3aIUH. MeToasl CKaHUpPOBAHMS,
JIOKAJIM3aluKl SKCTPEMyMa, 30JI0Toro cedeHus u uucen dubonaum B ciiydyae OJJHOMEPHON ONTHUMH3ALUU.
Metoabsl MHOTOMEPHOM ONTHUMHU3ALUKA HYJIEBOTO, IEPBOrO0 U BTOPOTO MOPSAKOB. CUMILIIEKCHBIE, ClIy4allHbIe
U TPaJIMEHTHBIE METO/Ibl MHOTOMEPHOU onTUMU3auu. MeTo mTpapHbIX QYHKIHA.

3akiiloueHue.
A. Ilpumenenne KoMnbOTepHbIX Mojesaeil XTIl npy npoeKTHPOBaAHUN XMMHUYECKUX IIPOU3BO/JCTB — B
CAIIP. 3amaum cucteM aBTomaruzupoBanHoro mnpoektupoBanusi (CAIIP) u cTpykrypa cucrem
KOMITBIOTEPHOTO  NpoekTupoBaHus. HMudopmammonHoe u wmartematuueckoe obOecreuenue CAITIP.
ABTOMaTU3UPOBAHHOE MPOEKTUPOBAHUE C IPUMEHEHHEM KOMITbIOTEpHBIX Mozenel X TII.
b. Ilpumenenue koMmnbOTepHbIX Mojaeseii XTI npu ynpaB/jeHMH TEXHOJOIMYEeCKUMH MPOLEeCCAMU —
B ACYTII. KomnstorepHoe MozenupoBanue XTIl B pexume peanbHoro BpeMeHu. CUCTEMBI IPSIMOIO
i (ppoBOro (KOMITBIOTEPHOTO) YIPABJICHHUS TEXHOJOTHYECKUMH TporieccaMu. OCOOCHHOCTH peaau3ariu
koMnbroTEpHBIX Mozened XTIl B aBTOMaTU3MPOBAaHHBIX CUCTEMAaxX YIPABICHUS TEXHOJOTHUYECKUMU
npoueccamu (ACYTII).

4 O0beM yueOHO# JUCHUIIJIMHBI

O0beM TMCUMTLTHHBI
Bun yueOHo# padoThI Axax, | Actp.
3E
4. 4.
O01mas TPy10eMKOCTh TUCIHUILIHHBI 4 144 108
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jlexun 0,89 32 24
[Ipaktnueckue 3anstus (I113) - - -
JlaGopatopusie padotsl (JIP) 0,44 16 12
CamocTosiTesbHasi padora 2,67 96 72
KonTtakTHas camocrosiTenbHasi paboTa 0,4 0,3
2,67
CaMOCTOSITETbHOE U3YUYEHUE PA3/IeNIOB TUCIIUIIIINHBI 95,6 71,7
Buja HTOrOBOro KOHTpPOJIS: 3ader ¢ OLeHKOMH

AHHOTaUA padoyell MPOrpaMMbl JUCHUINJIMHBI
«Puznyeckas KyJbTypa U ciopm»

1 Heap AucuMMIMHBI — (GOPMUPOBAHME MHPOBO33PEHUS U KYJIBTYPHl JIMYHOCTH, TPaKIaHCKOMH
MO3UIMH, HPAaBCTBEHHBIX KAa4YECTB, UYBCTBA OTBETCTBEHHOCTH, CAMOCTOSITEIbHOCTH B MPUHATHH PELICHU,
CIOCOOHOCTH HCIIONIb30BaTh pa3zHooOpa3Hble (OpMbl (U3NYECKON KyJIbTYpPbI, CHOpTa U TypH3Ma JUIs
COXpAaHEHMSI U YKPEIJICHUS CBOEro 3J0POBbsl M 3/J0pPOBbsI CBOMX OJM3KUX B IOBCEIHEBHON XU3HU U
npodecCHOHATIBLHOMN 1A TeTbHOCTH.

2 B pe3yabTaTe u3yuyeHHs JUCUMILIMHBI 00y4AIOIIHUACH 10JIKEH:

Obnadamye cleayOMUMI KOMIIETEHIIMAMU U UHIUKATOPAMH UX JTOCTUKCHUS:

VK-7.1,7.2,7.3,74
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3nams:

- Hay4HO-TIPAaKTUYECKUE OCHOBBI (PU3MUECKON KYJIbTYphI U 3JI0pPOBOTO 00pa3a KU3HH;

- BJIMSHHME O3JIOPOBHUTENBHBIX CHCTEM (DU3UYECKOrO BOCHUTAHUS HA YKpEIUICHHE 310pPOBbS,

popUIAKTUKY TPOPECCHOHATBHBIX 3a00JICBAaHUI M BPSIHBIX MPUBBIUEK;

- cr1ocoObI KOHTPOJISL M OLIEHKH (PU3MYECKOT0 Pa3BUTHS M (PU3MUECKON MOATOTOBICHHOCTH;

- TMpaBWwia U CHocoObl IUIAHUPOBAHUS HMHIWBUIYaJdbHBIX 3aHATHH pa3iMyHOM  LieJeBoi

HaIPaBJIEHHOCTH;

- UCTOPUIO (PU3UYECKON KYNbTYPBHI U CIIOPTA, MPEACTABICHIE O 3HAYUMBIX CIIOPTHUBHBIX COOBITUSAX HE

TOJIBKO CBOEH CTpaHbl, HO U MUPOBOTO YPOBHS, Ba)KHEHIINE JOCTHKEHUS B 00JIACTH CIIOPTA;

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

Benukoii oreuectBeHHOM BOMHBI 1941-1945 rr.

Ymemn:

- TMOANEPKHBATh JOJDKHBIM YpPOBEHb (DU3MUECKON TMOJTrOTOBIEHHOCTH i 0OecnedyeHus

MOJTHOLIEHHOM COIMAIbHOM U MPO(ECCUOHATBHON AEATEIbHOCTH;

- UCIOJB30BaTh OCHOBBI (PU3NYECKON KYJIbTYpHI AJII OCO3HAHHOTO BbIOOpaA 370pOBbhecOEperaronmx

TEXHOJIOTUH C Y4YeTOM BHEIIHMX W BHYTPEHHHUX YCIOBHH pealn3alnuu NpodecCuoHaIbHOM

NEeSATEIbHOCTH;

- CAMOCTOATENBHO 3aHUMAThCS (PU3MUECKON KyIbTYPOH B CIOPTOM;

- OCYILIECTBJISTH CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETr0 OpraHu3Ma U coOJ0aTh paBuiia TUTUEHBI U

TEXHUKU OE30MaCHOCTH.

Braoemn:

- CPEICTBAMHU U METOJIAaMH YKPETIJICHUS 3/I0POBbs, PU3NUECKOTO CaMOCOBEPIICHCTBOBAHNUS;

- IOJDKHBIM YPOBHEM (PM3UYECKOM MOArOTOBIEHHOCTH, /ISl OOECIIeueHus MOJIHOIICHHON COIMaIbHOM

U IPO(EeCCUOHATBHOM EATETHHOCTH.

3 Kpartkoe cogep:xaHue JUCUMILIHHbI

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

1.1. TIPEIMET ®U3NYECKAA KVYJIbTYPA W CIIOPT. 3agaun u MECTO AUCIHUIUIMHBI B
NOAroToBKe OakanaBpa. Opranuszaiys yaeOHOTro Mpolecca B paMKax JeHCTBYIOIIEH PeHTHHTOBOW CUCTEMBI.
TpebGoBaHus K 3a4eTy.

1.2. UCTOPUSA CIIOPTA. Ilpoucxoxaenue ¢GU3MUECKUX YHOpaXHEHUH u  wurp. JlpeBHHE
onuMmnuazabl. Onummnuiickoe aBuxkeHHe. CHOPTHBHBIE O0OIIECTBA: UCTOPUS (DU3KYIBTYPHO-CIIOPTHUBHBIX
o011ecTBEHHBIX Opranu3aiuii. CiopTcMeHbI B Tofbl Benukoil oTeuecTBeHHOM BOMHEI.

Pazoen 2. OcHOBBI 310pOBOTO 00pa3a )KU3HU

2.1. BPAUEBHBIMI KOHTPOJIb 1 CAMOKOHTPOJIb HA 3AHATUAX ®U3UYECKOU
KYJIbTYPOI U CITOPTOM.

BpaueOHblii KOHTpPOJb M BpauyeOHOE OCBUAETENbCTBOBaHME. Ilemarormyeckuii  KOHTPOJIb.
CaMOKOHTpOJIb: €r0 OCHOBHBIE METObl, MOKa3aTeNH, KpUTepuu U oueHku. [Ipoduiaktuka ciopTUBHOIO
TpaBMaTu3Ma. OCHOBHBIE BHIbl TpaBM Y pa3HbIX creunuanusanuil. Oka3aHue NEepBOM IOMOLIM JUIS
CTYJEHTOB BY30B XMMHKO-T€XHOJIOTHYECKOTr0 PO uUIIs.

2.2. TATUEHUYECKOE OBECIIEYEHUE 3AHSATHUN O3JOPOBUTEJLHON ®U3NYECKOU
KVJIbTYPOI. I'mruena husndeckoro BOCIMTAHHUS M CIOPTA. PEXXHM MUTAHHS NIPH 3aHATHIX (GH3HISCKOH
KyJnbTypoit 1 criopToM. ConnanbHas rurueHa. ConpanbHo-onacHble 00J€3HU U MEPhI MPO(UITAKTUKH.

Pazoen 3. buonorudeckue oCHOBBI (PU3UYECKOM KYJIBTYPHI U CIIOPTA

3.1. BUOJIOTUYECKUE OCHOBBI ®U3WYECKON KYJIBTYPHI U CIIOPTA. Oprauusm
yelloBeKa KaK ellMHas camMopa3BHBarollascs Ouoyioruyeckas cucrema. Pu3nyeckoe pa3BUTHE UYEOBEKa.
JIBurarenbHasi akTUBHOCTh U €€ BIIMSHUE HAa YCTOWYMBOCTb, U aallTallMOHHBIE BO3MOKHOCTH 4YE€JIOBEKa K
YMCTBEHHBIM U (PU3NYECKUM HArpy3KaM MpHU Pa3IUYHbIX BO3AEHCTBUIX BHEIIHEH Cpeibl.

3.2. OBPA3 XM3HU U EI'O OTPAXXEHUE B ITPO®ECCHUOHAJIBHOU NEATEJILHOCTHU.
310pOBBE UEIOBEKa KaK IEHHOCTh. 3JIOPOBBIN 00pa3 KW3HU U €r0 COCTaBIsOIIKE. POih U BO3MOKHOCTH
¢u3nueckoil KynpTypsl B o0ecriedeHun 310poBbs. COIMaIbHBIN XapakTep MOCIEACTBUIN Ui 370pOBbS OT
ynoTpeOaeHus] HApKOTUYECKUX CPEACTB M APYrux rncuxoakTUBHBIX BemlecTB (IIAB), monunra m nmumieBbIx
N00aBOK B CIIOPTE, AIKOTOJIs M TabakoKypeHHUs. JIONMHI KaKk HMCKYCCTBEHHOE TMOBBIIICHHE (U3UUECKOM
paboTOCIIOCOOHOCTH 1 €r0 OTPUIIATEIIbHBIE TTOCIICICTBHUS.

Pasoen 4. IlpodeccuonanbHo-pUKIagHas Guznyeckas KyIbTypa U CIOPT
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4.1. OBLIAA ®OUSNYECKAA U CIIOPTUBHAA TIOAI'OTOBKA CTYJAEHTOB B
OBPA30OBATEJIbBHOM ITPOLIECCE. Meroandeckue TMpUHIUIBI (HU3MIecKoro BocnuTaHus. OCHOBBI H
STambl 00y4eHUs NBIDKEHUsM. Pa3Butue ¢usmueckux kadectB. DopMHpOBaHUE MCUXHUYECKUX KAadeCTB B
npouecce Qusudyeckoro BocnuTaHus. CrnopTuBHas noAroroBka. CTpyKTypa MOJArOTOBJIEHHOCTH
cropTcMeHa. MaccoBblif CHOPT M CHOPT BBICIIUX JOCTIKEHUM, MX Lend u 3agayd. CrnopTUBHBIE
COpPEBHOBAHMS KaK CPEICTBO U METO/1 001Iel U crienuanbHON (GU3UYECKOM MOATOTOBKH CTY/IEHTOB.

4.2. ®UBNYECKAS KYJIBTYPA U CIIOPT B IMPO®ECCHOHAJILHOM JIEATEJILHOCTU
BAKAJIABPA. JlugHast W COUMANBHO-KOHOMHYECKAss  HEOOXOJUMOCTh  TMCUXO(PU3MUECKOU
MOATOTOBKMA dYenoBeka K Tpyay. Mecro IIII®II B cucremMe mnOATOTOBKH OymyIIero CrHEIAaIUuCTa.
[IpousBoacTBeHHas (u3nueckas KyiabTypa u cropt. [IponsBoacTBeHHas TuMHacTHKa. OCcoOEHHOCTH BRIOOpA
dbopmM, METOIOB U CpeaCTB (PU3UICCKON KYJIbTYPHI U CIIOPTa B paboyee U CBOOOTHOE BPEMS CIICIIUATMCTOB.
[Ipodpunaktuka mnpodeccuoHaNbHBIX 3a00NeBaHUI cpencTBaMu (PU3MYECKOW KyJIbTYyphl M CIOpTA.
JlomomHUTEIBHBIE CPEJCTBA MOBBIMICHUS 00meld u mpodeccruoHanbHON paboTocmocoOHOCTH. BrmsiHme
UH/IMBUIYAIbHBIX OCOOCHHOCTEH W CaMOCTOSTENBHBIX 3aHATUN (U3NYECKON KyJIbTYpOH M CHOPTOM Ha
OpTraHH3M.

4 O0beM yueOHOH THCHMILINHBI

Cemectp
Bcero
Bunbr yue6HOM paboThI I cemectp 4 cemectp
3E Axapn,. 3E Axapn,. 3E Axan.
q. q. 9.
OO01mas TpyA0eMKOCTh JUCIUTIINHBI IO Y4eOHOMY 2 72 1 36 1 36
IJIaHy
KonTakTHas padoTa — ay1MTOPHBIE 3aHATHS: 2 72 1 36 1 36
Jlexmum (JIek) 0,2 8 0,1 4 0,1 4
[Ipaktnueckue 3ausrus (113) 1,8 64 0,9 32 0,9 32
Bua uToroBoro KOHTpoJIA: 3auer 3auer
Beero Cemectp
Bunpr yue6HO# paboTh I cemectp 4 cemectp
3E Actp.u 3E Actp.u 3E ASITp.
OO61mast TpyA0eMKOCTh TUCHUTUINHBI 110 y4eOHOMY 2 54 1 27 1 27
IIaHy
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 2 54 1 27 1 27
Jlexmn (Jlek) 0,2 6 0,1 3 0,1 3
[Tpaktuueckue 3ansatus (I113) 1,8 48 0,9 24 0,9 24
Bua uToroBoro KOHTpoJIs: 3auer 3auer

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUILIIMHBI
«JIEeKTHBHbIE TUCHHUILUINHBI 110 (PU3HYECKOIl KYJIbTYype U CIIOPTY»

1 Hear aumcummianHbl — ¢GopMupoBaHue (U3UUECKOH KyJIbTYphl JHYHOCTH W CHOCOOHOCTH
HaMpaBJICHHOTO HMCIIOJIb30BaHUS Pa3sHOOOPa3HBIX CPEACTB (PM3UYECKON KYJIbTYpBl M CHOPTa, TypU3Ma JUIS
COXpAaHEHMSI M YKPEIJICHUS 3J0POBbs, MCUXO(PU3NYECKOW MOATOTOBKM MU CAMOMOJTOTOBKU K Oymyien
npodecCHOHATIBLHOMN 1eATeNbHOCTH, MOJYYSHUN HaBbIKA B OJJHOM M3 BHIOPAHHBIX BUJIOB CIIOPTA.

2 B pe3yJbTare U3y4YeHHUs JUCUMIIJIMHBI 00yUAKOIIMIACS 10JI5KEH:

Obaaoams clefyOmUMU KOMIETSHIIMSIMU U UHAUKATOPAMH UX JOCTHUKECHUS:

VK-7.1,7.2,7.3,74

3namo:

- HAyYHO-TIPAKTUYECKUE OCHOBBI (PU3MUECKOM KyJIbTYpHI M 3J10pOBOT0 00pa3a *KHU3HH;

- BIUSHUE O3/J0POBUTENBbHBIX CHCTEM (U3NYECKOTO BOCIUTAHUS HA YKpEIJIEHHE 370pOBbs,
npopUIAKTUKY MPO(HECCHOHATBHBIX 3a00JIEBaHUI U BPEIHBIX MPUBBIUCK;

- CIIOCOOBI KOHTPOJIS ¥ OLIEHKU (PU3UYECKOTO Pa3BUTHSI U (PU3HUECKOM MOArOTOBIEHHOCTH;
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- TpaBWwiIa U CIOCOOBI TUIAHWUPOBAHUS HMHIWBUIYaIbHBIX 3aHATHH Pa3IMYHON  IIETIEBOM
HaIlpaBJIECHHOCTH;
- cnoptuBHble Tpaguuuu MXTU-PXTY um. JI.1. Menneneena.
Ymems:
- IOJIICPKUBATH JTOJKHBIN YPOBEHBb (DU3NUECKON MOATOTOBICHHOCTH IS OOECTICUeHUS! TOJTHOIIEHHON
COIMATBPHOM U TPOPECCUOHATBHON JIEATETLHOCTH;
- HCIIOJIb30BaTh OCHOBBI (DPU3MYECKOH KyJIbTYPHI AJIi OCO3HAHHOTO BhIOOpa 370pOBbecOEperaronmx
TEXHOJIOTMH C YyYEeTOM BHENIHUX U BHYTPEHHUX YCIOBUU peaau3anuu MpodecCHOHATBHON
JeATEIbHOCTH;
- CAaMOCTOATEIBHO 3aHUMAThCS (PU3HMUECKON KYJIBTYpOU U CIIOPTOM;
- OCYILIECTBIISITH CAMOKOHTPOJIb 32 COCTOSTHUEM CBOEr0 OpraHu3Ma U coOJI0JaTh MpaBuia TUTUEHBI U
TEXHHMKH 0€30IaCHOCTH,
- BBIMOJHATh WHIUBUAYAIbHO MOAOOPAHHBIE KOMIUIEKCHI MO (PU3NYECKOW KYIbType U Pa3InyHbIM
BUJIaM CIIOPTa;
- OCYILIECTBJIATh TBOPYECKOE COTPYAHHUYECTBO B KOJUIEKTUBHBIX (hopMax 3aHATUN Quandeckon
KYJIBTYpPOH U CIIOPTOM;
- BBITIOJIHATD MTPUEMBI 3aIUTH 1 CAMOOOOPOHBI, CTPAXOBKH U CAMOCTPaXOBKH.
Braoemy:
- CpeICTBAMU U METOJIaMU YKPEIUICHHSI 30POBbsI, (PU3HMUECKOr0 CaMOCOBEPILICHCTBOBAHMS;
- IOJDKHBIM YPOBHEM (DU3HUECKOM MOArOTOBICHHOCTH, Il 00ECTICUEeHHUS MTOJIHOIICHHON COMaIbHOU 1
npodeccuoHaNbHOM e TEIbHOCTH;
- TEXHUYECKUMU U TaKTUYECKUMH HABBIKAMHU B OHOM U3 BUJIOB CIIOPTA;
- UCMOJIb30BaTh NPUOOPETECHHBIC 3HAHUS M YMEHUS B MPAKTUYECKOUN NEATEIbHOCTU U MOBCEAHEBHON
KU3HU
3 Kpartkoe cogep:xaHue JUCUMILIHHbI
Paszoen 1. OcHOBBI IOCTPOCHHUSI 030POBUTEIHLHON TPEHUPOBKU. TeopeTHuecKO-METOAMUECKUE OCHOBBI
buszndeckoil KyabTypbl U criopta. ComepKaTelbHbIe OCHOBBI 0370POBUTEIHHON (PU3NUYECKON KYIbTYPHI U
criopta. OCHOBHBIC HAIPABJICHHS: O03I0POBUTEIHHO-PEKPEATUBHOE, O3I0POBUTEIBHO-PEAOUINTAIIMOHHOE,
CHOPTUBHO-peabUIUTALIMOHHOE, TUTHeHnYeckoe. [loBbIieHrne pyHKIIMOHAIBHOIO COCTOSIHUSL OpraHu3Ma U
busznyeckoil moAroToBIeHHOCTH. CMoCcOOBI periiaMeHTaIi Harpy3ku: OU3KyIbTYPHO-0310POBUTEIHHBIC
METOJIUKH U cucTeMbl. OCHOBHBIE (ha3bl 0310pPOBUTEIBHON TpeHUPOBKH. OlLIEHKa COCTOSHUS 310pOBbS U
(GU3UUECKOil MOATOTOBICHHOCTH 3aHUMAIOUIMXCS (U3UYECKON KylIbTypoil u cropToM. DyHKIIMOHAIBHBIE
nipoOs1 (UCC, AJl, )KEJI u 1.11.).

Pasoen 2. JIBurarenbHble BO3MOKHOCTH 4eJoBeKa — BocnuTanue ¢usndeckux kadects. BOCK I'TO.
Meronnka opraHuzanuu W TpoBeacHus BunoB ucnbiTanuid ['TO. Cuctema B3auMoneicTBus B cdepe
dusznyeckoil KynbTypbl W cropra. BocnuTtanwe ¢Qu3MYecKUX KadecTB, oOOydarommxcs (OTAeTbHBIC
KauyeCTBEHHbIE CTOPOHBI IBUTATENIbHBIX BO3MOKHOCTEH YEIIOBEKA).

Pa3zoen 3. Meronuka opraHu3alid U MPOBEICHUS CIIOPTUBHBIX COPEBHOBAHUN U (DU3KYIBTYpPHO-
MacCOBBIX MEpONpUATUH. XapaKTepUCTHKA CHOPTHUBHBIX COPEBHOBaHHM M (PU3KYIBTYPHO-MAaCCOBBIX
Meponpusitaii. CHOPTUBHBIE COPEBHOBAHWS, TPOBOJMMBIC TIO OOMICTIPUHSATHIM MpaBuiaM. EIWHBIMA
KaJeHJApHBIA TMJIaH (QU3KYJIBTYPHBIX M CIOPTUBHBIX MepomnpusaTHii). OpraHuzanus CIOPTUBHBIX
Mepornpustuil. Onumnuiickas xaptus. DenepajibHble (CHeUUaTbHbIE, HAIMOHAIbHBIE) 3aKOHBI CIOPTE.
Knaccudukanmsi ciopTuBHBIX copeBHoBaHUi. HpaBcTBeHHBIE OoTHOmIeHUs B crioprte. Fair Play («Uectnas
uUrpa») — Kak OCHOBa OSTHYHOrO moBenaeHUss B crnopte. Koaekc cmoptuBHOM dTHKU. [Ipodumaktuka
Hapymenuii croptuBHOM dTukH. BAJIA. Komekc BAJIA. MexayHapoaHas KOHBEHIMS O OoprOe ¢
JOTIMHI'OM B CIIOPTE.

4 O0bem yueOHOH THCHUIINHBI

B Cemectp
Bun yae6HO# paboThI aKaJeMm. 1 2 3 4
yacax
OO6mast TpyA0eMKOCTh AUCIUTUIHHBI TI0 328 56 92 90 90
y4eOHOMY TUTaHY
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KonTakTHas padora — ayiuTopHbIE 192 32 64 64 32
3aHSITHS

[Ipaktuueckue 3austus (113) 192 32 64 64 32
CamocrositesbHas padora (CP) 136 24 28 26 58
KoHnrtakTHas camocTosTenbHas pabora 0,8 0,2 0,2 0,2 0,2
CamocTosTEeTbHOE U3YUECHUE Pa3/IeNIOB 135,2 23,8 27,8 25,8 57,8
JUCIATIIMHBI

Buja uToroBoro KOHTpoOJIs: 3a4er 3a4eT 3a4er 3a4eT 3a4eT
3a4eT / IK3aMeH

B actp Cemectp

Bunx yuebnoit paboThl qacax I II I v
OO6miast TpyA0€MKOCTh AUCITUTUTHHBI 11O 246 42 69 67,5 67,5
y4eOHOMY IIaHy
KonTakTHasi padoTa — ayauTOpHbIE 144 24 48 48 24
3aHATHS
[Tpaktuueckue 3ausatus (I13) 144 24 48 48 24
CamocrositesbHas padora (CP) 102 18 21 19,5 43,5
KonraktHas camocrosiTenbHas pabota 0,6 0,15 0,15 0,15 0,15
CamocTosiTeTbHOE U3YYCHHUE Pa3/IesiOB 101,4 17,85 20,85 19,35 43,35
JHCIHATIIHHBI
Buj MTOroBOro KOHTPOJIS: 3a4eT 3a4eT 3a4eT 3a4eT 3a4eT
3a4eT / IK3aMeH

AHHOTanus pado4eil NporpaMMbl MOAYJIAA
«BBenenne B MHPOPMaIIMOHHbIE TEXHOJIOTHH

1. Ieap Moayasi — O3HAKOMJICHHE CTYIACHTOB C TEOPETHYCCKUMH, TNPAKTUYCCKUMH U
METOJ0JIOTUYECKMMHA OCHOBAaMH COBPEMEHHBIX MH(OPMALMOHHBIX CHCTEM. B paMkax H3ydeHUs MOIyJs y
CTYJICHTOB (POPMHUPYIOTCS TEOPETHYECCKUE 3HAHUS W MPAKTHUYECKHUE HABBIKU I0 HWHCTPYMEHTAIHHBIM
cpeAcTBaM IporpaMMmHoro ooOecmeyeHus. CTyIEHTHl H3YyYalOT HA MPAKTUKE BHJIBI HMH()OPMAIIMOHHBIX
TEXHOJIOTHH.

3agaum MoayJsi — MpUOOPETeHHE CTYJAECHTAMH MPOYHBIX TEOPETUYECKUX 3HAHUN U MPAKTHUECKUX
HaBBIKOB B 00;1aCTH HH(GOPMAIIMOHHBIX TEXHOJIOTHH.

2. B pe3yabTaTe u3ydyeHust MOAYJIsl 00y4AIOIUIACS TOJIKEH::

Obaaoams CeNyIOMUMA KOMIETSHIIMSIMA U WHINKATOPAMH MX JOCTUKCHUS:
OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.5; OIIK-2.6; OIIK-2.9; OIIK-2.10; OIIK-4.11; OIIK-5.5; OIIK-6.1;
OIIK-6.2; OIIK-6.3

B pe3ynbrate 0ocBOSHUS MOyl CTYJACHT JTOJIKEH:
3nameo:

— TIPOIECCHl, METOMABI MOMCKa, cOopa, XpaHEHUs, 00pabOTKH, MPEACTABICHUS, PACIPOCTPAHEHUS
uHpopManuu ¥ CrocoObl OCYIIECTBICHHUS] TaKHUX IIPOIECCOB W METOJ0B (MH(OpMaIMOHHBIC
TEXHOJIOTHH)

— COBpEMEHHBIE MHCTPYMEHTAJbHbBIE CPEbl, MPOrPaMMHO-TEXHUUYECKHE MIIAT(OPMBI U MPOTPaAMMHbIE
CpeICTBAa, B TOM 4YHCIIE OTEYECTBEHHOTO TMPOM3BOJICTBA, HUCIOIB3YeMbIe HJisl PEIICHHs 3a/1a4
npoecCuoHaNbHOM NeSTeNIbHOCTH, U IPUHLHUIIBI UX PaOOTHI.

Ymemn:
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- BBIOMpPaTh W  HCIOJNB30BaTh  COBPEMEHHbIE  MH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIE U
UHTEJJICKTYadbHbIE ~ TEXHOJOTMHM, HWHCTPYMEHTAJIbHBIE  CpPEIbl,  MPOrPaMMHO-TEXHHYECKHE
w1aTopMbl U MPOTPAMMHBIE CPEACTBA, B TOM YHCIIE OTEYECTBEHHOTO MPOU3BOJICTBA, IS PEIICHUS
3aja4 nmpodeccnoHalbHOM 1eATeNbHOCTH

- aHANM3HWPOBATh MPOQECCHOHANBbHBIE 3aJadyd, BBHIOMPATh MW HCMONB30BaTh mnoaxomsmnme WT-
TEXHOJIOTHH.

Braoems:

— HaBbIKaMu PabOTHI ¢ JekamuMu B ocHoBe UT-permenuit JanHHpIMU

— HaBBIKAMH MPUMEHEHUS! COBPEMEHHBIX HH(OPMALMOHHO-KOMMYHUKAIIMOHHBIX U UHTEIJIEKTYaIbHBIX
TEXHOJIOTHI, MHCTPYMEHTAIbHBIX CPEICTB, B TOM YHUCJIE OTCYECTBEHHOT'O NPOW3BOJACTBA, IS
pelieHus 3a1a4 npopeccuoHaIbHON AeSITENbHOCTH.

3. Kpartkoe cogep:xanue MOIyJIst

1 cemecTp — OcHOBBI HHPOPMAUMOHHBIX TEXHOJIOTH I
Pa3nes 1. BBenenne B HHGOPMANMOHHbIE TEXHOJIOTHH.

1.1. CrtpykTrypa omepalmMoOHHBIX CHCTEM, NaKeThl NPUKIAAHBIX TmporpammMm, Microsoft Office.
Knaccudukanus nporpammusix cpeactB. CucteMHoe W TpuUKIanHoe mIporpamMmHoe obecrieuenue I1K.
0630p onepannonubix cuctem (OC). Ipuninumner co3ganust u coctaB OC: snupo, mHTEpdEiic, npaiiBepsl.
Kpatkasa xapakrepuctuka WINDOWS, monynsneli npuHuun nocrpoenus. Cpena WINDOWS: okHa, nx
3JIEMEHTHI, pa0d0Ta B MHOTOOKOHHOM PEXHME.

1.2. TekcroBsiii penakrop WORD, penakTopsl MaTeMaTHYeCKMX W XUMHUYECKUX (HOpPMYIL.
Bo3mokHOCTH co3maHusi 3JIeKTpOoHHBIX Tpe3eHTanuii (Power point). Co3mgaHue TOKYMEHTOB pPa3IMYHBIX
dopm (craHmapTHbIX M HecTaHIapTHBIX). Co3maHHe M pPEJAKTHPOBAHHWE TEKCTOBBIX JIOKYMEHTOB C
MaTeMaTHYECKUMHU U XUMUYECKUMU (HOPMYIIaMu.

1.3. Tabnuunsrii nporeccop EXCEL: 0030p, Tumsl u afpecanus siueek, popMaT syeek, BCTPOCHHBIE
byakuun, hopmarupoBanue Tabmui. EXCEL: Bo3MoxkHOCTH TaOMIUYHOTO peAakTOpa U UCIOIb30BAHHUE €r0
JUIS peteHns THPOPMALMOHHBIX M WHXXEHEPHBIX 3a1a4. [TocTpoeHne rpaduKoB U Auarpamm.

1.4. EXCEL. Omnepamuu ¢ maccuBamu. Pa3pa®oTka u peanu3anus NTPOCTEHIIUX aJTOPUTMOB C
UCIIOJIb30BAaHUEM BO3MOYKHOCTEM penakTopa (HaXOXACHHE MaKCHMaJIbHOIO (MUHUMAJIBHOIO) 3JEMEHTA
BEKTOpa M MAaTpUIlbl, HAXO0XKJIEHHE CYMMBI JIEMEHTOB BEKTOPA M MAaTpHIIbl, BBIYUCICHHE MAaTPUUYHBIX
BbIpakeHUil). PerneHne BBIUMCIUTENBHBIX 3a34a4 C Hcroib3oBaHueM Tabmun. Pemenune CJIAY ¢
UCIIOJIb30BaHUEM OOpPaTHOM MaTpPUILBL.

1.5. EXCEL Iloctpoenue rpadgukoB u nuarpamMMm. Pacuer (yHKIIMOHAIBHBIX 3aBHCUMOCTEH H
MOCTpoeHHEe rpaduyecKux M300pakeHHi ¢ ucmoyib3oBaHueM crannapTHeix (Qynkmuit EXCEL u mactepa
¢ynkuunii. [ToctpoeHue moBepxHOCTEN C UCMOIB30BaHUEM MacTepa auarpamm. [loctpoenne MMHUN TpeHa.

Pa3nes 2. AropuT™Mbl M OCHOBBI IpOrpaMMupoBanns Ha sisbike MATLAB.

2.1. Anroputmbl, Tunbl anroputmoB. [loHsTtwe anroputmMa u ero cpoiictBa. CrocoObl 3amucu
anropuTMOB. MOZIYIBHBI NPUHLMI IIOCTPOCHHS AIrOPUTMOB M IHporpaMM. Ilaker KommbroTepHOM
mateMatuku MATLAB. XapakTepuCTUKH S3BIKOB MPOTPAMMHPOBAHHS. ODBOJIONHMS W KJIACCU(PUKALIHI
SI3BIKOB MPOrPaMMHUPOBAHUS, UMIIEPATUBHEIE, (byHKLIMOHATBHBIE, JIOTHYECKHE, 00BEKTHO-
OpUEHTUPOBaHHBIEC, UX KOMOMHAIUH. [IoHATHUS TpaHCISAINY, KOMIWIALNWN, HHTEPIPETAINH, UX Pa3Iudusl.
SI3BIKHM TPOTPaMMHPOBAHUS BEICOKOTO YpoBHs. CTPYKTypHOE POTpaMMHUpOBaHuE, ero ocooenHoctu. O630p
MaKeTOB KOMIBIOTEpHOM MaTemaTuku — Matlab, Mathcad, Mathematica.

2.2. Cpena MATLAB. OcHOBHBIE CTPYKTYpbl M IPHHLHUIIBI CTPYKTYpHOIO MPOTrpaMMHpPOBaHUS,
wuttocTpanus. ba3oBele anropuTMuUdecKkue KOHCTPYKIMM (CJelIOBaHUE, BETBJICHHE, IOBTOPEHHE), HX
peanu3zanun. Oneparopsl s3bika nporpammupoBanuss MATLAB. OcHoBaele pemtarenu (solvers) MATLAB
JUISL pea3allii BBIYUCIUTEIBHBIX aITOpUTMOB. bubnuoreka cranmapTHbeIx QyHKIui size, length, numel,
zero, ones, linspace, sum, abs, sin, cos, exp, log, sqrt, num2str, disp, printf.

2.3. Tloctpoenne rpadukoB GPyHKIIMK OJHOW M ABYX MepeMeHHBIX. Mcmonbs3oBanue GyHKIMA plot,
subplot, polar, mesh, surf, polar, meshgrid, surf, contour, opopmienue rpadukoB (3aroJI0BKH, MOAMUCH TIO
OCSIM | TIp.).
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2.4. Omnepauuu HaJ MacCHUBaMM: BEKTOPAaMM M MaTpPULIIAMH - CIIO)KEHHE, YMHOJXKEHHUE,
TpaHCIIOHUPOBaHKE, oOpalieHue (inv), BEIYUCICHHE HOPMBI (norm), panra (rank) U onmpeneauTesnss MaTpUIIbI
(det). ANropuTMBI HaxXOXJEHUS MAaKCHMAaJbHOIO, MHHHMAJIBHOTO 3JEMEHTa B MAacCUBE, alTOPUTMBI
COPTHUPOBKH M UX peanu3arus (Hampumep, Selection Sort).

Pasznea 3. Uucnennnie meroabl. Peanusanus npocreiimmx aaroputmos B cpeane MATLAB.

3.1. YucneHHble METOIbI, XapaKTEPHUCTUKAa M HUX OCOOCHHOCTH, IMOHITHE CXOJUMOCTH METOJa.
DNeMEeHTbl TEOPHHM TMOTPEIIHOCTeH, KiaccupuKalus MOTpelHoCcTel, abCoNoTHasT U OTHOCHTENbHas
NOTPEIIHOCTh, MOHATHE (YHKUMKM HOpPMBI. BBeneHune B CTaTHCTUKY. AJTOPUTMBI Ui CTaTUCTHYECKOU
00paboTku HMH(pOpMAIK (BHIYKUCICHUE TOYCUHBIX W HHTEPBAIBHBIX OICHOK pE3yIbTaTOB H3MEPSIEMOM
BennuuHbl), ux peanusanuu B [IKM MATLAB. Ucnons3oBanune GpyHkiuii min, max, median, var, polyfit,
polyval.

3.2. lpubmmwkenne Gynkmuii. UaTepnonsmus MHorowieHamu. KycodHass HHTEprosius (CIUiaiH).
Onenka norpeumrHoctd. @ynkunu MATLAB st pabotsl ¢ MHOrounenamu polyld, polyval, polyfit, polyder,
polyint.

3.3. BeruucieHue onpeaeneHHbIX HHTErPaioB, alTOPUTMBI METOIOB MPSMOYTOJILHUKOB, TPACIIHNA 1
CumricoHa, OlLleHKa MOTPEUIHOCTH MEeTO/0B. Peanm3aius aaropuTMOB YHCIEHHBIX METOJOB BBIYMCIICHUS
orpeneieHHbIX UHTerpaiioB B cperae MATLAB, npumenenue cranaapTHbIX GyHKIMHU trapz, quad, integral.

3.4. UccnenoBanue (yHKIMU OJHOW TepeMeHHOW. Pemienune HenmmuHeiHoro ypaBHeHus f(x)=0.
Otnenenue KOpHEH. ANTOPUTMBI YTOYHEHHMS KOpHS (METOJ TOJIOBMHHOrO neneHusi, HproToHa, mpocToii
uteparuu). CpaBHUTEIBHBIC XapaKTEPUCTHKU. Peammzanmsi anroputMoB B cpene MATLAB mo 6mok-
CXeMaM HU C MCII0JIb30BaHUEM peliareneit roots, fzero.

3.5. UccnenoBanne GyHKIMUA OfHOM mepeMeHHou. [louck skctpemyma pyHkiuu BerauciurensHbie
QITOPUTMBI HAXOXXJCHUS JIOKATBHBIX U TI00ATBHBIX IKCTPEMYMOB (METOJ MEJICHHs OTpe3Ka IOIojiaMm,
METOJI 30JI0TOTO CEUEHHs), UX peain3allii 1Mo OJIOK- CXeMaM M ¢ MCIIOb30BaHMEM pemiarens fminbnd B
cpene MATLAB.

Pa3nen 4. KomnbrorepHsble cetu. ba3pl faHHBIX.

4.1. KomnbploTepHbIE CETH: TOMOJIOTUU CETEW, UX XapaKTEePUCTUKHU. Tomojoruu ceTei: 3Be3AHas,
IIMHHAsL, KosblieBas. CeTn 3aKphITOrO THUMA: JOKAJIbHBIE U PACHpPE]EICHHBIE CETH, KOPIOPATUBHBIE CETH.
[IporpaMMHO-TexHHYECKOE oOOecledeHne: aJpecanus, ONEepallMoHHAas CHCTeMa, aJamnTephl, IpaiBepsl,
IPOTOKOJIBI (0COOBIE S3BIKM, HAa KOTOPHIX OOMEHUBAIOTCS MH(OpMAIMEH KOMIIBIOTEPHI B CETH, HAIPHUMED,
TCP, TCP/IP, UDP).

4.2. T'mobanpubie cetn paznuyHoro macmrada (WAN —Wide Area Net, MS Network, Internet).
Bo3moxxnoctu cetu HMaTepner, Cucrema TenekoHpepeHumid. OnekTpoHHas mourta. Jloctym Kk
UHPOPMALIMOHHBIM  pecypcaM. 3ammuTta HHQopMmauuu. IloHsTHe ©6€30maCHOCTH  KOMITBIOTEPHOM
uH(pOpMallMU: HAJEKHOCTh KOMIIbIOTEpPA, COXPAaHHOCTb JaHHBIX, 3allUTa OT BHECEHHUS] W3MEHEHHI
HEYIOJIHOMOUEHHbIMU 50 IuIamMu, COXpaHEHUE TaWHbl MEPENUCKH B BJIEKTPOHHOW CETH AJTOpUTMBI
3alUThl HH(GOPMALIMU: METO/IBI 3aIllUThI, KOMIIbIOTEPHBIE BUPYCHI U O00opb0a ¢ HUMH. MeToIbl pean3anuu
3amUThl MHQOPMALIUU: TPOrPaMMHBIE, alllapaTHbIC, OpPTraHU3AI[MOHHEIE.

4.3. Nudopmarnmonnsie cuctembl. CHCTeMBbl ynpaBieHHs OaHKaMud W 0a3aMM JaHHBIX. PensimonHas
Monenb AaHHbIX. CTpyKTypa 3ammcu, MeTOAbl AocTymna K uHpopmanud. OOMEH MaHHBIMH C APYTUMU
npunoxeHusMu WINDOWS: TeKCTOBBIME pelakTOpaMu M DJIEKTPOHHBIMU TaOJIUIIaMH.

4.4. Pensaunonnas Oaza nmanubix ACCESS. I'maBHOe OKHO, MEHIO KOMaHJ, NaHEIb WHCTPYMEHTOB.
Coznanue u OTKpbITHE 0a3bl NaHHBIX. BBOJ M penakTupoBaHuE JaHHBIX B PEeKUME TaOIUIBI U PEKHUME
KOHCTpyKTOpa. DopMupoBaHue 3ampocoB. 3ampochl MPOCTHIE M MHOTOTaOIMYHBIE, 3aIPOCHI C YCIOBUSMHU.
Coznanne otueToB U popM. TexHomorust peanusanuu npocteimux 3anay cpencrsamu CYbBJI ACCESS.

2 cemectp — IIpoduabHoe nporpammHoe odecnevyeHue JJis1 pelieHusi 3a1a4 NPodecCuoHATIbLHOM
AeSITeJIbHOCTH

Paznea 5. IIKM Python u oco6eHHOCTH ero peaju3anuy Ui pelleHUs] PacYeTHBIX 32/1a4 B XMMHMHU U
XHMHY€ECKOH TeXHOJIOIHH.
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5.1. OOBEeKTHO-OpPHEHTUPOBAHHBIN S3BIK TNporpammupoBanus Python: 0630p. Ocobennoctu wu
CBOHCTBa 00BEKTHO-OpUeHTHpOoBaHHOTO mporpammupoBanus (OOII). Co3gaHue W HUCMOIL30BaHHUE
muctpuOyrtuBa Anaconda. Mudpactpyktrypsl Spyder, Jupiter, cTpykrypa si3bika. OCHOBHBIE CTPYKTYPBI
JMaHHBIX (CIHMCOK KOPTEX, OOBEKTHI) M OINepanuu Hajg HUMHU. AITopuTMbl. OCHOBHBIE aITOPUTMHUYECKHE
KOHCTPYKLIUU (CJIeI0BaHNE, BETBICHUE, IUKIIBI) M UX peanu3amus B Python.

5.2. BBenenue B nmporpaMMupoBaHue Ha si3bike Python. CTpykTypa mporpaMmbl, OTCTYITBI, MOYJIH,
oreparopsl, (yHKIHH (MMEHOBAHHBIE M aHOHHUMHBIE), ocobeHHocTH. CTaHIapTHBIE W HECTaHAAPTHHIC
¢dbyakuun Python (oOmero HaznaueHus, MaTeMaTHYECKHUE, 00pabOTKa CTPOK, BBO/BBIBO).

5.3. Pa3paboTka anropuTMOB, IPOrpaMMHUPOBAaHKE B OTIaaKa mporpamm Ha Python (B cpene Spyder).
VYnpasmstomue kouetpykuud if, for, while.

5.4 O030p mnpeIMEeTHO-OPUEHTUPOBAHHON OmOMMoTekn wMoxyieir Python pans HayuHbix U
MH)KEHEPHBIX BbluucieHuil SciPy (Momxynu scipy u numpy, a Taxoke matplotlib), cpaBuenne ¢ MATLAB.
OcHoBHas CTpykTypa AaHHBIX NumPy juisi BEKTOPHBIX M MaTpUYHBIX BbIYHCIeHHH ndarray. OcoOeHHOCTH
BBITIOJIHEHUS JICMCTBUH Haj MaTpulamMH (CIOXKEHHE, BBIYMTAHHE, YMHOXEHHE, OoOpallleHHe) Ha S3bIKe
Python. Madopmanronnsie MarpuyHbie GyHKIUU (HOpMa, ompenaenuTenb, panr). Meroasl ndarray — T,
copy, shape, size, ndim u zp., UHIEKCUPOBAaHUE, MATPHYHOE MPOU3BEACHUE U (PYHKIIUU MOyl numpy len,
shape, zeros, eye, dot, isclose, linspace, gradient, linalg.det.

5.5 Mocrtpoenne rpapukoB B Python c ucmons3oBanumem Mmonyist matplotlib. @ynkiuun momyins
matplotlib.pyplot plot, polar, plot surface, colorbar, contour, quiver. VYcrtaHoBka mapaMeTpoB |
AHHOTHPOBAHUE TPAPHUKOB.

Paznen 6. Metoabl BbIUMCAMTENbHOH MaTemMaTHku. OCHOBHBbIE 3Tanbl pemieHus 3aaa4 Ha JBM.
Pemenne cucreM iuHeliHbIX ajnredpanyeckux ypasuenui (CJIAY).

6.1. IIpsiMble W UTEpallMOHHBIC YHUCICHHBIE METOJbI. DJIEMEHTHI TeOpHH MorpenrHocteil. [lonsaTue
HOpMBIL. OCOOCHHOCTH MaIMHHON apudmeTnku (KpaTkuid MOBTOP). OCOOCHHOCTH BBITIOJIHEHUSI TEHCTBHI
HaJ MaTpuiamMu (CIOKCHHE, BhIUMTAHUE, YMHOXKEHHUE, oOparienue) Ha s3bike Python, nHdopmanmnonHbie
MaTpu4HbIC QYHKIIMU (HOPMa, ONIPECIIUTEINb, PaHT).

6.2. Pemenue cucrem nuHeiHbIX anreOpandeckux ypaBHeHuid (CJIAY). IlocranoBka 3amadm.
[TorpemHocTr. MeTOBI C MCIOJIB30BAaHUEM OOPAaTHOW MATPHUIIBI U METOJ MPOCTHIX HTepanuid. Pemienne
CJIAY B Python ¢ ucnonszoBanuem moxayneid numpy.linalg u scipy.linalg. u ¢pynkuuii det, rank, inv, cond,
norm, solve.

6.3. O630p meromoB pemienus CJIAY. BpuucnurenpHas yCTOWYHBOCTh, CXOJUMOCTH METOJIOB.
OO0yCIOBIEHHOCTh CUCTEMBI TUHEHHBIX anreOpanyeckux ypapHeHu# (CJIAY) u uncino 00ycIoBIECHHOCTH.

Paszgen 7. OOpaborka pe3yabTaroB H3MepeHHsi OAHOM Bejdu4yuHbl. [Ipubamkenne ¢yHKuun
MHOIOYJICHAMHM € OJHOH He3aBHCHMOH nepeMeHHO#. PemieHue cucTeM HEJIHHEHHBIX YpaBHEHHH
(CHY) yncjieHHbIMH MeTOAaAMU.

7.1. O6paboTKa SKCIEPUMEHTAIBHBIX MAHHBIX. TOYeUHbIE W HWHTEpBaJIbHBIC OLECHKH. DYHKIHNH
Python. Onpenenenune kpurepust CTbroeHTA.

7.2. Tlpubnmxenue ¢GyHKIUH. MeETOIbI WHTEPIONAIUUA 3aBHUCUMOCTEH C OJHOW HE3aBUCHUMOM
nepemMeHHoi. HTepnonsimonHeii MHOTroweH Jlarpanxka, peanusanus B Python.

7.3. Ilpubnmxenne (GyHKUUNA. MeETOABl aNmpOKCUMAIMHM 3aBUCUMOCTEH C OJHON HE3aBUCUMOM
nepemeHHoil. Mertonq Hammenbmx kBaapatoB (MHK). HWcmonwszoBanme ¢ynkmuit  Python st
annpokcumanuu 1 MHK scipy.polyfit, scipy.optimize.least_squares, scipy.optimize.lsq_linear.

7.4.. AnTopuTMBI METOJIa TIPOCTO mTepaunu U Metona Herotona - Padcona mns pemenus CHY.
CKOpOCTh CXOAMMOCTH, OLIEHKH MoTperHocTH. Peannzanus meronoB B Python.

7.5. MeTonMka UCTIOJIb30BaHUS pelIaTesel B MoayJIe scipy.optimize, GpyHkmu root _scalar, root.

Paznen 8. Pemenne 3aqa4y MHOrOMEpPHOIl ONTUMHM3AIMUA YUCICHHBIMHA METOAAMM. AHAJIU3 U pelieHue
AuppepeHuATbLHBIX YPABHEHU I YMCICEHHBIMU METOAAMH.

8.1. Kmaccudukanms 3amad @ MeETOAOB ONTUMHU3AIMU. MeToj TpaJueHTHOTO crmycka. Merton
nedhopMUpyeMOro MHOTOrpanHuKa. Peanm3zamus metonoB B Python.

8.2. Berpoennsie metoabl SciPy. Bribop pemarens B Moayine scipy.optimize BerpoeHHbIE METOTBI
SciPy, ¢dyHKIMu minimize scalar, minimize.
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8.3. Anroputmbl MeTOAOB pelieHust aupdepeHInaNIbHBIX ypaBHEeHHH. Mertoapl Diinepa u ero
Moaudukanuu. Peanusanus metonoB B Python. Breibop pemarens B momyne scipy.integrate, GyHKIHH
solve ivp, solve bvp.

4. O6bemM MoAyJIs1 M BHABI Y4eOHOH padoThI

Cemectp
Bceero
Buz yae6HOl paboThI 1 cemectp 2 cemectp
3E Axan. 3F Axan. 3E Axap.
9. q. q.
OO0mast TPYy10€MKOCTh MOYJIsA 6 216 4 144 2 72

KonTakTHasi pabora — ayiuTOpHbIE
3aHATHS:

6 mom uucne 6 popme
npaKmuueckoli no020moeKu

3,78 | 136 2,36 85 1,42 51

1 36 0,50 18 0,50 18

Jlexumu (JI) 0,47 17 0,47 17 - -

[Tpaktuueckue 3ausatus (I113) 1,42 51 0,94 34 0,47 17
8 MOM Huce 8 popme NPaKmu4ecKoll 0.50 /8 0,25 9 0.25 9

NnO020MOBKU

JlaGopatopusbie padotsl (JIP) 1,89 68 0,94 34 0,94 34
8 MOM Huce 8 popme NPAKmu4ecKoll 0.50 /8 0,25 9 0,25 9

Nn0020MOBKU

CamocrositesbHas padora (CP) 1,22 44 0,64 23 0,58 21

CamocTosITeTbHOE H3YyUCHHE Pa3IeIIOB
MOAYyJid, B TOM YUCJIC ITOATOTOBKA K
MMPAKTUYCCKUM 3aHATUAM,
nabopaTopHBIM paboTaM, TOATOTOBKA
K TEKYLIEMY KOHTPOIIO, IPYTHe BUIbI
CaMOCTOSITEIbHOW pabOThI

1,21 | 43,8 0,64 23 0,57 | 20,8

KonrtakTHas camoctosrenbHas padora | 0,01 0,2 - - 0,01 0,2
Buasbl KoHTpOJIsA
3aver - - + +
IK3aMeH + + - -
KoHTtakTHas paboTa - mpoMexyToYHast 0.4 0.4 i
aTTecTanusl 1 ’ 1 ’ i
CaMOCTOSITENTLHO U3YUYEHUE Pa3/IeNIOB 35.6 35.6 i
MOAYJIS
Bua uTOroBoro KOHTpoJIf: IK3aMeH 3ader
Beero CemecTtp
B yueGHoi paGoTs! 1 cemectp 2 ceMecTp
3E AcTp. 3E Actp. 3E Actp.
q. q. q.

O0umas Tpy10€eMKOCTh MOAYJIsI 6 162 4 108 2 54

KonTakTHasi pabora — ayIuTOpHBIE
3aHATHS:

6 mom uucne é popme
HPAKmMuU4ecKol no020mosKu

3,78 | 102 2,36 | 63,75 | 1,42 | 38,25

1 27 0,50 13,5 0,50 | 13,5

Jlexmmm (J1) 0,47 | 12,75 0,47 12,75 - -
[Tpaktuueckue 3ausatus (113) 1,42 | 38,25 0,94 25,5 0,47 | 12,75
8 MOM Hucie 8 hopme NPAKMUecKoll

HOO2OMOGKL 0,50 | 13,5 0,25 6,75 0,25 6,75
Jlaboparopusie pabotsl (JIP) 1,89 51 0,94 25,5 0,94 25,5
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8 MOM Huce 8 hopme NPaKmu4ecKoll 0.50 | 13.5 0.25 6.75 0,25 6.75
no020mosKu

CamocrositesbHas padora (CP) 1,22 33 0,64 17,25 | 0,58 | 15,75
CamocTosTeTbHOE U3YYCHHUE Pa3/IeiiOB
MOJYJIS, B TOM YKCJIE TIOJITOTOBKA K
MPaKTUYECKUM 3aHATUSIM,
n1abopaTopHbIM paboTaM, MOATOTOBKA
K TEKYyIEeMY KOHTPOJIO, IPYTHUE BUIBI
CaMOCTOSITEJIbHOM pabOTHI
KoHnrtakTHas camocrosarenbHas padora | 0,01 0,15 - - 0,01 0,15
Buasbl KOHTpOJIs
3auer - - + +
IK3aMeH + + - -
KonraktHas paboTa - mpoMekyTouHas 0.3 0.3 i
aTTecTanusd ’ ’

CaMocCTOsATEIbHO U3YUYEHHE Pa3/IeNIOB
MOIYJIS

Bua uTOroBoro KOHTpoJIf: IK3aMeH 3ader

1,21 | 32,85 | 0,64 | 17,25 | 0,57 15,6

26,7 26,7 -

5.2 IncuunimHbl 4acTu, GopMHUPyeMOil YHACTHUKAMHU 00Pa30BaTeJIbHbIX OTHOIIEHH I
(o0s13aTe/IbHbIE BAPDUATHBHBIE TUCIUIIJIMHBI)

AHHOTauA padoyell MPOrpaMMbl JUCHHIJIMHBI
«JlabopaTopHbBIil MPAKTHUKYM 110 OPraHUYEeCKOH XMMUM»
1 Heap AMCHUNJMHBI — TPHOOpETEHWE CTYNCHTAMH OCHOBHBIX 3HAHUH ¥ HaBBIKOB IS
OCYIIECTBJICHUS CUHTE3a OPTaHUYCCKUX BEIIECTB.
2 B pe3yabTaTe u3y4eHUs: TUCHUILINHBI 00YYAIOIIUIICS T0JIKeH::
Obnadams creayrONMMU KOMIIETCHIMSIMU U WHauKatopamu ux goctmwkenus: VK-1.1; YK-1.4; VK-
1.5.
3uamo:
—TEXHHUKY 0€30MacHOCTH B JJAOOPATOPHH OPTAHHMYECKON XUMUH,
—TIPUHITUIIEI 0€30MTaCHOTO 0OPAIEHUS C OPTAHUYECKUMU COCTUHCHHSIMU;
—METO/Ibl ¥ BUJIBI XpoMaTorpaduu AJIs ONPEACIICHUs COCTaBa PEAKIIMOHHON CMECH;
—TEOPETHUUYECKHE OCHOBBI CIIOCOOOB BBIJCIICHHUS, OUUCTKU U HICHTU(DUKAINYA OPTAaHUYECKUX BEIIECTB;
—JKCIEPUMEHTATbHBIE METO/bI MPOBEACHUS OPTAaHMYECKHUX PEAKIUW, MPOTEKAIOMINX MO0 Pa3InYHBIM
MeXaHH3MaM;
—OCHOBHBIE 00IIIME METOIUKH B3aUMHOW TPaHC(HOPMAIIMH KJIACCOB OPTAaHUYECKUX COCTUHECHUM.
Ymems:
—TPUMEHATh TEOPETUYECKUE 3HAHUS M DKCICPUMEHTAIBHBIE METOJBI MCCIEAOBAHUS OPraHUYECKOM
XUMUH TIPU PEIICHUH MPOPECCUOHATBHBIX 33]1a4;
—chopmyaupoBaTh TpoOJIeMy W OOOCHOBATh BHIOOpP TMPUOOPOB W IKCIEPUMEHTAIBHBIX METOJIOB
WCCJICIOBAHMSI, TIOCTABUTH LIETU U 33/1a9M K HAMETUTH ITYTH UX JOCTHUKCHHUS,
—CHHTE3UPOBATh COSIMHEHHUS 110 TPEIOKECHHON METOINKE;
—IPOBECTH BBIJICJICHUE M OYUCTKY CHHTE3MPOBAHHBIX BEIIECTB HA OCHOBE TCOPETUUYCCKUX 3HAHHUM IO
OPraHUYeCKO XUMUH;
—BBIOMPATH PAIlMOHATBHBINA CIIOCOO BBIACICHUS M OYMCTKH OPTaHUIECKOTO COSTUHEHUS;
—TIPEJCTABIATH JaHHBIC JTA00PATOPHOTO MCCIIEIOBAHMUS B BUJIE TPAMOTHO O()OPMIICHHBIX METO/HK;
—TPOBOJIUTH AHANU3 U KPUTUYECKHU OIICHUBATH MOMyYEHHBIC YKCIIEPUMEHTAIBHbBIE JaHHBIEC, 00001IaTh
U JieNiaTh 00OCHOBAHHBIC BBIBOIBI HA Oa3e MPOBEAEHHBIX ONBITOB;
—BBIOpAaTh Ccroco0 UASHTU(DHUKAIIMYA OPTAHUYECKOTO COSTMHEHUSI.
Braoemn:
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—KOMIUIEKCOM COBPEMEHHBIX JKCIIEPUMEHTAIBHBIX METOAOB OPraHMYECKOM XUMHUHM [UIsl PEIICHUS
KOHKPETHBIX MCCIIEIOBATEIbCKUX 3a/1a4;

—JKCIIEPUMEHTAIILHBIMU METOJAMHU IIPOBECHUS OPraHUYECKUX CUHTE30B.

—OCHOBHBIMH METOAAMHU UACHTU(PHUKAIIMHA OPTaHUYECKUX COeTMHEHUN

—npueMaMu 00pabOTKU U BBIICTICHUSI CHHTE3UPOBAHHBIX BEIIECTB;

3HAaHUSAMH OCHOBHBIX 3aKOHOB OPraHMYECKOM XHMHH [UIsl COJCPXKATCIBHOM HWHTEPIPETALNU
MIOJIy4EHHBIX YKCIIEPUMEHTAIIBHBIX PE3YyJIbTaTOB.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Paszoen 1. «llpasuna u memoowvl pabomsi 6 1a60pamopuy OpeaHU4ecKoU XUMUUY

1.1 [TpaBuia Ge3omacHON pabOTHI B 1aOOPATOPUU OPraHUUECKOW XUMUHU

be3omnacHbie mpuemsl U MpaBuia paboThl B 1a00paTOpUH OPraHNYEeCKON XUMHUU.

1.2 Metozas! paboTsl B 1aOOPaTOPUN OPraHMYECKON XUMUHU

O6mme Meroasl pabOThl B J1abopatopuu oOpraHudeckor xumuu. HarpeBanme. OxiaxkaeHue.
IIepememuBanue.

1.3 JlaGoparopnas nocyzaa, 000pyaoBaHUE U TPUOOPHI

[Tocyna, Haubonee yacTo nmpuMeHsiemas B aboparopuu. [IpuGopsl A onpeaeneHus TeMIepaTypsl
maBieHus. Becel. Tepmomerp. Potopusriil nucmapurens. Pedpaktomerp.

Pa3zoen 2. «Memoovl udenmughuxayuu, ouucmru u vbl0eeHUss OPSAHUYECKUX COCOUHEHULL)

1.1 Xpomarorpadus

WnenTudukaniss OpraHn4eckux BELIECTB MOCPEACTBOM pa3iMyHbIX BUIOB XpomaTtorpapuu (TCX,
xpomarorpadguss Ha Oymare, uoHooOMeHHas xpomatorpadus, BIXKX). Ilpumenenne TCX s
UJICHTU(PUKAIIMA OPraHMYECKUX COCAMHEHHH. AJCOpPOEHTH M 3JI0eHTHI, ucnoibzyemblie B TCX. Bribop
amoeHnTa. O0Hapyxenue BemecTB. OOHapykeHne BemecTB. Koaddumment yaepxxkuanus. KoaddumumeHt
pacnpenenenus. Pabora ¢ kanuiuisipamu.

1.2 MeTo/1bl OUMCTKH KUAKUX BelecTB. [leperonka

OKCTpakuus, A1 W3BJICUCHUsl (BBIACICHHUS) OPTraHUYECKOro BEUIECTBA M3 BOJBI. DKCTpakLUs C
MIOMOUIBIO ACIUTEILHON BOPOHKH. BhICymMBanue 3KCTpakToB ocymuteneM. [leperonka. Buabl neperonku
(ppakmonHa, BakyymMHasi, IEperoHKa ¢ mapom, npu arMochepHOM AaBlIeHUH). BricymBanue KUAKOCTEH.
Ocymurenu. Omnpenenenue TeMmmepaTtypbl KuneHuss M koddduuuenta npenomieHus. DpakinuoHHAS
neperonka. Pa6ora ¢ ¢punbprpoBanbHOil Oymaroit. OTroHKa pacTBOPHUTEIISL.

1.3 Mertoibl OUMCTKH TBEPABIX BemiecTB. [lepekpucraniuzanus

Metoabl OYMCTKH TBEpAbIX BemlecTB. Bosronka (cyOmumarusi). Temmeparypa BO3TOHKH H
TeMIeparypa IUIaBJIEHUs, BO3TOHsoIerocs Bemecta. IlpubGop ams Bosronku. Ilepeocaxnenue.
[epexpucrannuzanus. Otanel nepekpucraumzanuu. [loxbop pactBopurens. HacelmeHHBIH pacTBOp.
['opsiuee puibTpoBanue, BakyymHas ¢uiabTpauusa. OnpeneneHue TeMiieparypsl IiiaBieHus. Temmneparypa
IUIaBJICHUS CMEIIaHHOM MPOOHI.

Pazoen 3. «Cunmes opeanuueckux coeounenuii»

3.1 Cunressl

[enu u 3aa4n SKCIIEPUMEHTa B OPraHUYECKOM CHUHTe3€e. TeopeTndyeckue OCHOBHI mpolecca. Boibop
ycnoBuil peaknuu. Pacuer cuuTe3a. OOmme mnpaBuia MOATOTOBKM M IPOBEACHUS CHHTE3a. TexXHUKa
6e3onacHoctu. [lpubop mns mpomeneHusi cunre3a. IIpoBenenue ombiTa. KOHTpOOR 32 XOAOM peakiluu.
Beigenenue, ouncrtka M aHanu3 npoaykra. CHHTE3bl BELIECTB pPA3IMUHBIX KJIACCOB OPTraHUYECKUX
coequHeHui. [IpoBeneHne 3KCrepUMEHTAIbHBIX METOJIOB UCCIIECIOBAHUS PEAKIUI.

[IpoBenenue peakuui, MPOTEKAOLIUX 110 MEXaHU3MaM:

- HyKJ1€0()UIIbHOTO 3aMEIIEeHUs — CHHTE3 raJIOr€HaIKaHOB;

- HYKJICO(WIBHOTO MPUCOCTUHEHUS — CHUHTE3 CIOXHBIX 3(UPOB KapOOHOBBIX KHCIOT, aMHUIOB
KapOOHOBBIX KUCIIOT, a30TCOAEPKALIUX aJIbJAECTUIOB U KETOHOB;

- ANIEKTPO(UIBHOTO 3aMEIICHUsI B apOMAaTHYECKOM Psly — pEaKkIMH HUTPOBAHUSA, OPOMUPOBAHMS,
CyNnb(pUPOBAHUS;

- peakuuii AMa30TUPOBAHUS U A30COUETAHMS;

- peakIuii OKuCIeHUs (CMHTE3 aneToHa, 1,4-0eH30XnHOHA, OCH30MHOM KUCIIOTHI) U BOCCTAHOBJICHUS.
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4 O0beM yueOHOW TUCUUIJIMHBI.

O0BpeM TUCIUIIINHEI
Bup yueOHoit padoTbl Axan, | Acip.
3E
4. 4.
OO0masi Tpy10€eMKOCTh 1M CHUTTHHBI 5 180 135
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1 32 24
Jlexun - - -
[Tpaxtrueckue 3anstus (113) - -
Jlabopartopusie padots (JIP) 1 32 24
CamocrosiTesbHast padoTa 4 148 111
KonrtakTHas camoctosTenbHas pabora 4 0,2 0,15
CaMocCTOsITENIbHOE U3YUYEHUE PA3AEIOB IUCIUIIIMHbI 147,8 | 110,85
Bua uTOroBoro KOHTpoJIs: 3auér

AHHOTaNuA padoyell MPOrpaMMbl JUCHHINJIMHBI
«Dusnyeckass XuMus uaeaJabHoro kpucrauia. Kpucramiorpagus»

1. Heap aucuMmiuHbl — GOPMUPOBAHUE Y CTYJACHTOB MPEICTABICHUS O BHYTPEHHEM CTPOCHUU
KPUCTAITIMYECKUX MAaTepUalIoB, B3aUMOCBSI3W BHYTPEHHETO CTPOEHHUs C BHewiHedl Qopmoit u dusmko-
XUMHUYECKHUMH CBOUCTBAMHU JIJIsl CO3/IaHUs (DYHKIIMOHATBLHBIX MAaTEPUAIOB.

2. B pe3yJbTate H3yueHHUs JMCUUIJIMHBI CTYEHT J0JI7KeH
Obnadamye clenyrIMUMA KOMIETSHIMSIMI U WHIUKATOPAMU UX JOCTHUKCHHUS:

[1K-4.3; T1K-5.1; TIK-5.2
3namo:
- 3HaTh OCHOBHbBIE 3aKOHBI OIPAHEHUS] KPUCTAIJIOB, JIEMEHTHI U TEOPEMbl CHMMETPHUH, OCHOBHBIE THUIIbI

KPUCTAJUTMYECKUX CTPYKTYP

- 0 CBA3M CHMMETPUM BHYTPEHHETO CTPOEHUS KPHUCTAUIMYECKOTO BEIIECTBA U CHMMETPHUH €ro

(U3MYECKUX CBOWCTB, B TOM YHCIIE CHMMETPUU BHEIIHETO 00IUKA.

-OCHOBHbBIE KaTErOPUH KPUCTAUIOXUMUU U COOTHOUICHHS MEKAY HUMU
Ymems:
-OIpeieNsaTh TOYSUHYIO TPYIIY CHMMETPUH U MPocThie GOpMBbI TpaHeil kpucraiia,
-HCIOJIH30BaTh 3aKOHBI KPUCTAIIOTpaduu MPH ONPEISIICHUA CUMMETPUN KPUCTAILTIA,
- CTPOUTH THOMOCTepeorpaduueckue MpOeKIMHU KPUCTAIINYECKHX MHOTOTPAHHHUKOB.
Braoemy:

- KAQueCTBEHHbIM M KOJMYECTBEHHBIM HAaBBIKOM OIHMCAaHUS CTPOCHUS M CBOMCTB KPHCTAJLIOB,
0OYCITOBJICHHBIX MX BHEITHEW M BHYTPEHHEW CUMMETPHEH M KPUCTATUIOXUMHUYECKUMU OCOOEHHOCTSIMU
CTPYKTYpPbI

3 Kpartkoe cogep:xaHue JUCUMILITHHBI

Pasznen 1. Kpucramiorpagus.

1.1. BBenenue.

[Ipenmer kpucramiorpaduu, ee MeCTo Cpefu IPYruxX eCTECTBEHHBIX HayK. OOImas XxapakTepucTHKa
KPUCTAJIMYECKOTO COCTOSIHUS. MOHOKPHUCTAUIbI, MOJUKPUCTAIUIBL, TEKCTYpBl, KHUJAKHE KPHUCTaJIbI.
MakpOoCKONHMYEeCKHE XAPAaKTEePUCTUKU KPUCTAJUIOB - OJHOPOJHOCTb, AaHU3OTPOIHUS, CHUMMETPUS,
CrocoOHOCTh K camoorpaHenuto. [loHsTe raburyca kpucrauia. DJIEMEHThl MPOCTPAHCTBEHHOM peIIeTKH
KPUCTAJUIOB: Y3€J1, psiji, IIJIOCKask CEeTKa.

1.2. OCHOBHBIE 3aKOHBI OTPAHEHUS KPUCTAJIOB.

CuMMeTpusi BHENIHETO OOJMKAa W BHYTPEHHETO CTPOCHHS KPHUCTAUIa, OrpaHKa KpHUCTallia,
KpUCTajuIMdeckass pemietka. CHUMBOJIBI TpaHEed W HampaBieHHd B Kpuctamie. Muaexkcsl Mwuiepa,
napametrpsl Belicca. 3akoH nocrosiHcTBa yrioB (H. CteHoHa). 3akoH palOHalIbHBIX [1apaMeTPOB, 3aKOH
I"aton, 3akoH bpase.

1.3. Kpucramnorpaduyeckre mpoeKIui KPUCTAIIIOB.
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[Tonatue mnonsipHoro komiuiekca. Cdepruueckas mnpoeknus. Crepeorpadguueckas HTPOCKIHS.
['HomocTepeorpadu yeckas npoekius. OnpeneneHrne CAMBOJIOB TpaHel B pedep. 3aKOH 30H.

1.4. CummeTpus KpucTayioB. TouedHbIe TPYIIBI CHMMETPHH.

[lonsTHe 0 cUMMETpPUHU. DIIEMEHThl CUMMETPUU KOHEYHBIX (PUTyp: IJIOCKOCTh CUMMETPHH, LIEHTP
MHBEPCHUH, MPOCTHIE TOBOPOTHBIE, HHBEPCUOHHBIE U 3€PKAIbHO-IIOBOPOTHBIE OCH CUMMETPUHU. TeopeMsbl O
CIIO)KEHHM JJIEMEHTOB CHMMETPUHU. AHaJIUTHUECKas 3aluch NpeoOpa3oBaHUN cUMMETpuu. TodeyHble
Tpynmnbsl CHMMETPHUM: €IUHUYHBIE W CHMMETPUYHO- paBHbIC HampasieHus. Kpucrammorpapudeckue
KaTeropu, CUHroHWU. BbIiBOA 32 TOuYeuyHBIX TIpynn cumMMeTpud. Kilacchl CUMMETPUU KPHUCTAILIOB.
KpatHocts rpynn cummerpun. CHUMBOJMKa TpyHn CUMMETpHM: ydyeOHas, MexayHaponHas, lendmuca.
Kpucramnorpaduyeckas cucrema KoopJuHar.

1.5. CummeTpust BHEITHETO 00JIMKA KPUCTAIIIOB.

@opmbl kpucTayuioB. YactHas u oburye mpocTble (OpMBI KpUCTALIOB. OTKpPBITHIE M 3aKpBITHIC
npoctbie hopmel. [IpocTeie hopMbl KpUCTAIIOB HU3IIEH Kateropur. [IpocTeie GopMBbl KPUCTAIIIIOB CPEeIHEH
kareropuu. [Ipocteie popmMbl KpUCTAIUIOB BhIcIIEH KaTteropuu. OnpeaeneHne TOYeYHOM IpyIbl KpucTaia
no ero BHemHeMmy o0nuky. I[loctpoeHne rHOMOCTepeorpaduyecKux MPOEKUUNH KPUCTALTUHYECKUX
MHOTOTPaHHHKOB.

1.6. DneMeHTbl CHMMETPUHN KPUCTATUIMYECKUX CTPYKTYD.

IIpoctpanctBennbie rpynnsl E.C. ®@enoposa. [IpocTpaHCTBEHHas! pelleTka — TIJIABHBIA JJIEMEHT
CUMMETPUN KPUCTAIIMYECKUX CTPYKTYp, F€OMETPUUYECKOE MPE/ICTaBICHHE TPEXMEPHOW MEPHOIUYHOCTH
pacrojioKeHUs1 aToOMOB, MOHOB, MOJIEKYN. OleMeHTapHas sdeiika: 14 pemetok bpase. basuc sueiiku.
TpaHCHSAIMOHHBIE IEMEHTBl CUMMETPHH: MJIOCKOCTU CKOJIB3SIIIEr0 OTPAKEHUSI U BUHTOBBIE OCH. Teopembl
0 COYETaHHM ONepaIuii cuMMeTpuu CTpYKTyp . OOmue npencraBneHust o 230 mMpocTpaHCTBEHHBIX IPYIIAX,
OPUHLMIBL WX BbIBOAA. CHMBOJNHMKA MPOCTPAHCTBEHHBIX Trpynn. [IpaBuibHBIE CHCTEMBI TOYEK, HX
xapakrepuctuk. ObpaTHas peuierka. OCHOBBI PEHTITC€HOCTPYKTYPHOTO aHAJIN3a KPUCTAITMUYECKUX Tell.

Paznen 2. OCHOBBI KpUCTAINIOXUMHUH.

2.1. KpucramioxumMuuecknue XapakTepUCTUKHN CTPYKTYPBI.

OcHOBHbIE TIOHATHUS U TEPMHUHBI KPUCTAIUIOXHUMHH: KOOPAMHALMOHHOE YHMCIO, KOOPAWHAIIMOHHBIH
MHOTOTPaHHHK, 4YHUCIO (OPMYIBHBIX €IWHUIl. THUIBI XWUMHYECKOH CBSI3M H WX pealu3alnus B
KPUCTAINIMYECKUX CTPYKTypax. OmpenerneHne aTOMHBIX U MOHHBIX paJnycoB. ['eomeTpuyeckue mpenesibl
YCTOMYMBOCTU MOHHBIX CTPYKTYP.

2.2. Kpurepun yCTOMYMBOCTU CYIIECTBEHHO HOHHBIX KpHUCTauioB, mpaBuia [lommnra. IlpaBuio
Abera, Oneprus pemerku HOHHbIX KpuctauioB (bopH), nwmkn bopna-T'abepa. 3axoHomepHOCTH
CBS3BIBAIOIME TIEPUOJAMYECKYI0 CHCTEMY U HMOHHBIE paAuyChl. 30HHAs OHHEpreTHuYeckas CTPYKTypa
KpHUCTaJljia, METAJJIbI TOIYIIPOBOAHUKY U TUAIEKTPUKU. MeTanueckas CBsI3b U €€ CTPYKTYPHbIE CBOMCTBA,
MEePEXOIHBIC CTPYKTYPHI (OT METAJUTMYECKOM K KOBAaJICHTHOM ).

2.3. Teopus NIOTHENIIMX YIIAKOBOK U €€ MCIIOJIb30BAHKE IIPU ONMCAHUU CTPYKTYpP KPUCTAJIOB.

JIByxcnoitHasi (rekcaroHajbHas) M TpeXcliolHas (KyOuueckas) IJIOTHEHIIHME IIapOoBhIE YITaKOBKH.
Tumsl mycTOT B IApOBBIX yMakoBKax. M300paskeHHe CTPYKTYPHBIX THUIIOB C MOMOIIbI0 MHOTOTPAHHUKOB.
[Ipumepsl CTPYKTYp, TOCTPOCHHBIX Ha OCHOBE T'€KCAarOHAJIbHOW TUIOTHEWIEH yrnakoBku (Mg, ZnS-BIOPIUT)
u 6e3 Hee (C-rpadur). IIpumepbl KpUCTAIUIMYECKHX CTPYKTYP, MOCTPOCHHBIX HAa OCHOBE TPEXCIIOMHOM
motHewmen ynakoBku (Cu, NaCl-ramur, ZnS-chaneput, CaTiO3-nepoBckut) u 6e3 Hee (C-anmas, a-Fe,
CsCl). IlpuHOUNbl ONMCaHUS KPUCTAIUIMYECKHX CTPYKTYp 0€3 IUIOTHEMIIMX YMakoBOK. MHOTOCIOWHbIE
ynakoBkHu. [Ipumepbl ommcaHusi MHOTOCIOWHBIX yHakoBOK: pyTwia TiOz, mmuHemn MgAlO4, xopyHIa
ALOs u gp.

2.4. OCHOBHBIE KATErOPUU KPUCTALIIOXUMUU U COOTHOIIEHUS MEXIy HUMH. 3aKOH Arou. TBepibie
pacTBopel U (ha3oBble amarpamMmbl. DaKTOpP TOJEPAHTHOCTH W MOJEIBHBIE CTPYKTYphl [ onmbammMmuira.
CtpyktypHass romosiorus. Pa3pl BbluMTaHUS U BHeAapeHud. llceBmocummerpud. IIpousBonnbie u
BBIPOXKECHHBIE CTPYKTYPbI, apxeTurl. CTpyKTypHasi TOMOJIOTHS Ha IPUMEPE MNIMHUCTBHIX MUHEPAJIOB.

2.5. 3omopdu3M 1 moauMopPusm.

N3ocTpykTypHOCTHh U H30MOpdu3M. Tunbl M30MOpPU3Ma: COBEPIICHHBIN U HECOBEPILICHHBIH, H30-
reTepOoBaJICHTHBIN. TBepable pacTBOPHI 3aMeIleHUs, BHEIpPEHUs, BblYMTaHUsA. [lpeaensr uzoMopdHOM
3amecTuMocTH. DazoBble mepexonabl MepBoro U BToporo pona Ha mpumepe SiO». Temmnepatypa Kropwu.
Paznuunble cinydan nomumopdusma. M3mMeHeHHE CUMMETPUHM W CBOMCTB KpUCTANIOB Npu (ha30BbIX
nepexonax. [lomurunus.
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4. O0beM y4eOHO JUCHUNIMHBI

O0BbeM U CIHUIIIINHEI
Bup yueOHoit padoTbl Axan, | Acip.
3E
q, q,

OO0masi Tpy10€eMKOCTh 1M CHUTTHHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,5 64 48
Jlexun 1 32 24
[Ipaktuueckue 3austus (113) 0,5 16 12
CamocTosiTesbHasi padora 1,5 60 45
CamocTosiTeIbHOE U3YUEeHHE Pa3/IeNIOB AUCITUIUIMHBI 1,5 59,6 44,7
KonrtakTHas camoctosTenbHas pabora 0,4 0,3
Bua koHTpoJs:
Bua uToroBoro KOHTpoJIs: 3a4deT ¢ OLEHKOM

AHHOTauA padoyell MPOrpaMMbl JUCHUIJIMHBI
«MeToabl HCC/IEeI0OBAHUS MATEPHATOB (DOTOHUKHU M 3JIEKTPOHUKH»
1. Heap aucuMmiuHbl — (OPMHUPOBAHUE OMPEICIIEHHOTO O0beMa 3HAHWW W HEOOXOIUWMBIX HABBHIKOB,
JIOCTATOYHBIX I CAMOCTOSITEIBHOTO BBIOOpAa METO/la aHaju3a Pa3IUYHbIX MaTepUaoB SJEKTPOHUKH M
dboToHUKH (MOHOKPUCTAILIOB, TOHKOIJICHOYHBIX CTPYKTYpP, KEPAMUKH, CTEKOJ, KOMIIO3UTHBIX W THOPHIHBIX
MaTepuasoB), B 3aBUCUMOCTH OT KpPYra pellaeMbIX UCCIIeIOBaTeNbCKUX 3ajay.
2 B pe3yabTaTe M3y4eHHUS IMCUMILIUHBI 00y4AIOMIMIACH 10/I2KEH:
Obnadoamye cnenyomuMyA KOMIETSHIIUSAMHI U HHIUKATOPAMU UX JOCTUKEHUS:
VK-1.1; VK-1.3; YK-1.5; TIK-2.1; [1IK-2.2; [IK-2.3; T1IK-3.1; ITK-3.2; I1K-3.3; I1K-4.3; TIK-5.1; TIK-5.2.
3namep:

- COBPEMEHHOE COCTOSHHE B O0JAaCTH MCCIENOBAHUS CTPYKTYphl M COCTaBa MOHOKPHCTAIIOB U

MaTEepUajIOB IEKTPOHUKU U (OTOHUKY;

- TEOpPETHMYECKHE OCHOBBI M KJIacCHU(PHUKALMI0O METOJOB aHaiu3a, OO0JacTH HX TNPUMEHEHUS,

BO3MOKHOCTHU U OTPaHUYCHHUS;

- YCTPOMCTBO U QYHKIIMOHATILHBIE BOBMOKHOCTH 000PYI0BaHUS, UCIIOJIB3yEMOTO JIsl aHAIIN3A.

Ymemos:

- HIHTEPIIPETUPOBATh PE3YyJIbTaThl AHAIN3a MATEPUATIOB PACCMOTPEHHBIMHU B KYpCE METO/IaMU;

- CPaBHHMBATh U COMOCTABIIATh PE3YyIbTaThl UCCIEIOBAHUS MaTEPUATIOB PA3HBIMU METOJAMU;

- BBIOMpaTh METOJ| aHallM3a, UCXOJsS W3 IOCTaBICHHBIX 3aJad MCCIEAOBAHUS M XapaKTEPUCTHUK

UCCIIEyEMOI0 MaTepuaia.

Bnaoemuv:

- HaBBIKAMHM UCIIOJIb30BAaHUS METOJOB aHaiM3a [JJIsi pEHICHUs MPAKTUYECKUX HAYYHO-

HCCIIEA0BATENIbCKUX 3a/1a4.

3. KpaTrkoe comepkanue Q1 CUUIIITHHbBI

Paznen 1.

1. Benenue. Kiaccuduxanus MeTo0B PU3NKO-XUMHUYECKOTO aHATTN3A.

2. Tepmuyeckne MeTONbl aHaM3a. TepMUYecKUd W au(PepeHIUaATLHO-TEPMUYECKUA METOIbI
aHanmu3a. TepmorpaBumeTpuueckuid u auddepeHInaIbHO-TepMOTrPaBUMETPUUYECKUNA METOJbl  aHaJIM3a.
O6GopynoBanue mis tepMmorpaduu. TpeboBanus k stanmoHam. Bug kpuBbix JITA m TI'A. ®aktopsl,
BJIMSIIOIINE Ha BU]I KPUBBIX JATA Hu TT'A. TepMorazoBoJrOMOMETPUYECKU I aHaJIn3.
TepMonnexkTpoMeTpuueckuii ananu3. J[umaToMeTpuyecKkuii aHalus.

3. Meroabl HcCCIENOBAaHUS CTPYKTYPbl MaTepUaloB JJIEKTPOHUKU. PeHTreHodaszoBblii u
PEHTTEHOCTPYKTYpPHBIN aHanu3. B3anmoaeiicTBre pEeHTrEHOBCKOIO HM3JIYYEHHUsI C BELIECTBOM. YpaBHEHHUE
Bynbda-bparra, npasuna Jlays. [IpuHIMIBI ¥ BO3MOXXHOCTH METO/a TOpOIIKa, 00OpPYJOBAaHUE, pacyer
mudpaxtorpamM. OnpeneneHrne KaTeropuu, CUHTOHUH, apaMeTPOB PELIETKH, PEHTIC€HOBCKON IIIOTHOCTH
KPUCTAIJIOB. BiusiHrE pa3MepoB YacTHI] HA PEHTICHOBCKYIO nudpakuuio B HUX. [loaHOMPODUIBHBINA METO
PutBenbaa. CoBpeMeHHbBIE METOABI KOMIIBIOTEPHOTO pacyeTa Tu(paKkTorpamMmm.
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Pazpnen 2.

1. OnTtuueckas criektpockomnusi. CHEeKTphl MOTJIOMICHUI U TTponycKaHus. PaccestHue. DKCTUHKIIUS.
Ceuenust norjoieHus. J[Mama3zoH Mpo3pavyHOCTH Marepuana. BiusHue Ha MOTJOIIEHHE KPUCTAUIOB U
CTEKOJI IpUMecel MEPEXOIHBIX U PEAKO3EMENbHBIX HOHOB. CIEKTPOhOTOMETPHI.

2. DNeMeHTHBIN aHamn3. DMUCCHOHHBI MUKPOCIICKTPATBHBINA aHATU3 C Ja3epHBIM OTOOPOM TPOOHI.
KadecTBeHHBI M KOJIMYECTBEHHBIM AMHUCCHOHHBIM aHaln3. Y CTPOMCTBO JIA3€pPHOIO0 MHUKPOAHAIU3ATOPA.
Moudukauu Merona. DJIEKTPOHHO-30HAOBBIM PEHTTEHOCHEKTPAIbHBIM MHKpoaHanu3. TeopeTuueckue
OCHOBbI MeToa. BTopuuHble U 00paTHOpAcCEesIHHbIE JIIEKTPOHBI, XapaKTEPUCTUYECKOE H3IyUCHHE.
VYerpoiicTBo  MHKpoaHanu3aTopa. VccnepoBaHue mMOBEpXHOCTH, (A30BOr0 M 3JIEMEHTHOIO COCTaBa.
OcobeHHOCTH TOATOTOBKM 00pa3noB. TpeGoBaHus K ATaJOHAM.

3. HccnenoBanus MaTtepuagoB METOAAMHU OINTHYECKOW MHUKPOCKONUHU. B0O3MOXHOCTH ONTHYECKOrO
aHaim3a. Buabl MHKpOIpemapaToB M CIOCOOBI WX TPUTOTOBJICHHS. V3ydeHHe MaTepuaaoB B IUIOCKO-
MOJISIPU30BAaHHOM TMapaJUIEIbBHOM, CXOIAIEMCS M OTPaXKEHHOM cBeTe. MeToabpl HM3MEpeHus INOoKa3aTels
NpEJIOMJICHUS M30TPOMHBIX W AHU3OTPOINHBIX MaTepuanoB. M3mepeHne MHUKPOTBEPAOCTH MATEPUAIIOB.
HccnenoBanne HampspKEHUN MOJSPU3AIMOHHO-ONTHYECKMM MeTonoM. OO6opynoBaHHMe MJii ONTUYECKUX
HCCIIEIOBAHU .

4. O0beM y4eOHOI TUCUMIIIIMHBI

O0beM TMCUMTLTHHBI
Bun yueOHo# padoThI Axax, | Actp.
3E
4. 4.

O01mas TPy10eMKOCTh TUCHHUILIHHBI 5 180 135
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 2 64 48
B TOM 4HcJIe B GopMe NPAKTHYECKOH MOATOTOBKH 0,2 8 6
Jlexun 1 32 24
[Ipaktrueckue 3austus (113) 0 0 0
Jlabopartopusie pabots (JIP) 1 32 24
B TOM 4HcCIe B popMe MPAKTHUECKON OTOTOBKU 0,2 8 6
CamocTosiTesibHasi padora 3 80 60
CaMocCTOsITENbHOE U3YUYEHUE PA3AEIOB IUCIUIIIMHBI 3 80 60
Bua koHnTpoJis:
IK3aMeH 1 36 27
KonTtakTHas paboTa — mpoMeXyTOYHAast aTTECTaIHs 1 0,4 0,3
IToaroroBka K SK3aMeHy. 35,6 26,7
Bujx nTOroBOro KOHTpoOJIs: IK3aMeH

AHHOTauA padoyell MPOrpaMMbl JUCHUINJIMHBI
«Du3nYecKas IJIEKTPOHUKA U YJIEKTPOHHbIE PUOOPbLD)
1. lesab TMCHUNIMHBI — U3YyUYEHHUE JIEKTPOHHBIX MPOLECCOB B TBEPBIX TENAX, a TaK ke B BaKyyMe, raszax,
Ha TPaHMIAX pazjliena Cpel M MPHUHIMIIOB MOCTPOEHHUS M PabOThl AJIEKTPOHHBIX MPHOOPOB Pa3IUYHOIO
Ha3HAa4YeHHs. JTO OJIHA U3 OCHOBHBIX TEOPETUUYCCKUX JAUCIUILIINH CHEIUAILHOCTH, MO0 0e3 3HaHUN (QU3NKH
MpoIIeCCOB B TNpHOOpax HEBO3MOXKHBI CO3HATENbHBIE W A((PEKTUBHBICE TMOAXOABI K pa3paboTKe u
OpraHu3aly TEXHOJIOTHi B chepe MPOM3BOICTBA U3/ICTUN IIEKTPOHHON TEXHUKH.
2 B pe3yJbTare U3y4YeHHUs JUCHMIIIMHBI 00yUAKOIIMIACS T0JI5KEH:
Obradamye clenyrMUMA KOMIETSHIMSIMI U WHIUKATOPAMU UX JOCTUKCHHUS:
[1K-5.1; T1K-5.2; TIK-5.3.
3namop:
- OCHOBBI COBPEMEHHBIX TEOPHI1 SJIEKTPOHHBIX U ONTHUYECKHUX MPOIIECCOB.
- ICTOPHI0, COBPEMEHHOE COCTOSIHUE U MEPCIIEKTUBBI Pa3BUTHSI JIEKTPOHUKH, a TAK)XKE MAaTEpUATIOB U
M3AEJUI JIEKTPOHHON TEXHUKHU;
- YCTpPOMCTBO, NpPHUHIHUI PAOOTHI, (PYHKIHOHATHHBIE BO3MOXKHOCTH H OOJACTH NPUMEHCHHS
OCHOBHBIX IIPEJICTABUTENIEH Pa3HBIX KIACCOB AJIEKTPOHHBIX TPHUOOPOB.
Ymemos:
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- paccunuTaTh OCHOBHBIE ITAPAMETPBI MOJYIIPOBOIHUKOB U P-N MEPEXOIOB.

- OIPENENSITh OCHOBHBIE MTapaMEeTPhl CBETOM3IIYUAOIIMX MaTEPHAJIOB U YCTPOMICTB.

- HCTIOJIb30BaTh CTAHJAPTHYIO TEPMUHOJIOTHIO, ONPEAeIICHHs, 0003HAYCHUS U SMHULIBI (PHU3UUECKUX
BEJIMYMH B DJIEKTPOHHUKE;

Bnaoemw:

- METOJAaMM H3MEpEeHUs MapaMeTpOB U XapaKTEPUCTUK 3JIEKTPOHHBIX NPUOOPOB, OLIEHOYHBIX
pacyE€TOB OCHOBHBIX SKCIUTYyaTallUOHHBIX XapaKTEPUCTHUK.

3. Kpartkoe cogep:xanue JUCUMIIIMHBI

Pa3zgen 1. DiieKTpoHHbBIE ABJIEHUS U IPUOOPBHI

Beenenue. [Ipeamer u 061acts uccnenoBanuii kypca @uzndeckoit 3JeKTpoHUKH. TeMbl Kypcea.

1. DneMeHThI 30HHON TEOPUU TBEPJBIX TEI

O6pa3oBanue 30H. 30HHbIE CXEMbI POBOJHUKOB, IMOIYIPOBOAHUKOB U JAUINEKTPUKOB. CTaTHUCTHKA
pPaBHOBECHBIX HocuTeneil Toka. YpoBeHb ®depmu. KoHieHTpamuss HOcUTENIEH TOKa B COOCTBEHHOM
nojaynpoBogHuke. IlpumecHble ypoBHM B KpuUCTaJlle. 3aBUCUMOCTb IOJIOXKEHHS ypoBHS @epmu ot
KOHIEHTpAlluu TNpUMecel W OT TeMieparypbl. HepaBHOBECHbIE HOCHTENW 3apsiia B IMOJYNIPOBOJHHUKE.
PaccesHue »HepruM Ha TEIUIOBBIX KOJNEOAHUSX PEUICTKH, Ha 3apsDKEHHBIX JeeKTax, Ha HEUTpaabHBIX
nedexrax. JIBmwxeHnue Hocutenei 3apsiga. [lomwxkHocTh. Juddysus u npeid. Vckaxenue 30H BOIM3H
MOBEPXHOCTHU IOJYIIPOBOJHUKA.

2. DNEeKTpUYECKHUE TIEPEXOIBI.

Oo6paszoBanue p-n nepexona. CBoicTBa p-n mepexoja, NpsAMOW W OOpaTHBIH TOKH p-n MEPexoia.
MEXaHU3MBbI MPO0OS p-n Tepexoa: JaBUHHBIN, TYHHEIbHBIN, TEMI0BOM. BombrammnepHas XxapakTepuCTHKa.
BapbepHast u nud¢y3noHHasE eMKOCTh 3JEKTPOHHO-ABIPOYHOro rnepexosa. [lepexoqHble mpoueccsl B p-n
nepexojax. M30TumHBIE W aHU3OTUIIHBIE TeTepornepexoasl. Kparkuii 0030p METOIOB CO3JaHUsS p-n
nepexoza. OMUYECKHE U BBIIPAMIISIONINE KOHTAKTHI.

3. [TonynpoBOAHUKOBEIE TIPUOOPHI

be3 p-n nepexoxna (pe3ucTopsl, GOTOPE3UCTOPHI, TEPMOPE3UCTOPHI, MPOCTEHIINE AATYHKU XOJIa,
Bapuctopbl). C 1 p-n mepexomom (auoabl, GOTOAMOABI, TYHHEIbHBIC TUO/BI, BapUKAIbl, CTAOUIUTPOHBI,
CBETOAMO/IbI, CBETOMO/IBI C TETEPOIIEPEX0JaMH, COTHEYHBbIE 37IeMeHThI). C 2 p-n nepexogamu (OUIOIIIpHbIE
TPaH3HUCTOPBI, TOJIEBBIE TPaH3UCTOPHI, doToTpan3ucTopel). C 3 p-n mepexogamMu (THPUCTOPHI,
¢ororupucroper). C OGonbmuM uucioM p-n  nepexonoB (II3C-maTpuiel, HHTErpajbHBIE CXEMBI
(xkmaccudukaus, Ipeaeabl HHTETPaIiu ), SJIeMeHTHI [lenbThe).

4. DNeKTpOHHBIC SBJIECHUS, OOYCIOBJICHHbIE CBS3aHHBIMU DJEKTpPOHAMHU: JluMdJeKTpuyecKkue
MaTepuaibl:  BUABl  MOJSApU3alMu B TBepAoM  Tene.  CerHeTo’NIeKTpUKH,  CETHETO3JIECTHUKH,
ANIEKTPOCTPUKIIMOHHBIE MAaTE€pUaibl, MbE303JICKTPUKHU, MUPOIIECKTPUKU. MarHuTHble MaTepualbl: mapa- u
nuamarietuku, ¢eppo-, deppu -, U aHTUdeppoMarHeTHKU. MarHUTOMSTKHE U MarHUTOTBEpIbIe
MaTepuanbl, MarHUTHAs 3anuch HHQPopMauu. CBepXIPOBOIHUKU: SBICHHE CBEPXIIPOBOAUMOCTH, P (deKT
Meiiccuepa, adgdext Jxo3edcona, ceepxnpoBoguuku I u Il pona.

5. DNeKTpOHHBIE POIIECCHI B Ta3ax U MPUOOPHI HA UX OCHOBE

Bunel anekTpoHHONH SMHUCCHUU  (TEPMODJIEKTPOHHAST 3IMHCCHUS, AaBTOIJEKTPOHHAs 3MUCCHS,
(OTO37EKTpOHHAs SMUCCHS, BTOpUYHAS D3JCKTPOHHAs sMuccus). VMoHmzanus u Bo30OyXJeHUE B rasax.
DIIeKTpUUYECKHE pa3psabl B razax (TJICIONMUN, TyrOBOH, KOPOHHBIM, HICKPOBOM, BRLICOKOUACTOTHBIC Pa3psiibl).
l"a3opaspsaHbie U TIOMHHECIIEHTHBIE JTaMITbl. @DY. DIeKTpoHHO-0NTHYECKHE TPpeoOpa3oBaTeu.

6. Havanburie cBenenus mo rexguke CBY

Ocob6ennoctu CBY-nuanazona. MoaudunupoBanue kojeOaTenbHOro KOHTypa. KoakcwanbHBIN U
00beMHBIH  pe3oHaTophl. [loHsATHe  pacnpenenc¢HHbIXx — mapameTpoB. CorjacoBaHHas — Harpyska.
KopotkozamkuyTsiit neitd. Koadduuuents: 6erymeit Bonusl (KbB) u crosueit Bonusl (KCB). Bonnosog.
OTpakaTenbHBIN U TIPOJIETHBIN KIUCTPOHBI. JIamra Gerymeit BoHbL. Jlammna oOpaTHOM BOJHBI. MarHeTpoH.

Pa3nea 2. OnTuyeckue siBjieHusl, (POTOHNKA

7. JIroMuHECIIEHITU S

PekoMOuHaMOHHAs W BHYTPHUIICHTPOBAsl JIIOMUHECIICHIIMS. PE30HAHCHBIM MEXaHHW3M TMepeaaqu
Bo3OyxaeHus. B3aunmopeiictBue wmynbrumosneii. OOMeHHOe B3ammojiercTBHue. LleHTpBrl pexomMOWHAIMH.
Mogenn u3ny4yatenbHOM  pekomOuHanmu. KuHeTMKa BHYTPHIIGHTPOBOW M pEeKOMOMHAIIMOHHOM
JIOMUHECHEHIMH. TylIeHue JTIOMUHECHEHIUH.

8. Jlazepsl
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CrioHTaHHBIE U BBIHYXJIeHHBIE nepexosl. Koadduuumentsr Ditnmrelina. HBepcHas 3aCeeHHOCTb.
OcHoBHble yacTu na3epa. Knaccuduxanus nazepon. TBepaorenbHbie Jga3epsl (Ha MepeX0HbIX aKTUBATOPaX,
Ha P30 akTuBaTopax, Ha LEHTpaX OKpACKH, IOJYINPOBOJHUKOBBIE ja3epbl). Jlazepsl Ha KpacuTemnsx.
I"azoBbie nazepsl. [I[pumeHeHue 1a3epos.

9. PacpocTpaHeHne U3Iy4eHus B CpELE.

[Tokazarenu mnpenomiienusi. OtTpakeHre cBeTa. BoJOKOHHBIM CcBeTOBOA. Buabl paccesHus
u3nydeHus: PaneeBckoe paccesHue, paccesHue Mwu, KOMOMHAIIMOHHOE paccesiHue, paccesHHe
Manpnensmrama-bpunmosna.  MuTtepdepeniusa.  MHOTOCHONWHBIE — AMAJIEKTPUUYECKHE — 3€pKaja W
MOJIYTIPO3PAYHbIe MAaTEPUATIBL.

10. HoBble HanpaBieHUsI B 3JIEKTPOHUKE

dotoHuKa,  ONTOdJIeKTpoHWKa.  [IpobmemMbl W mpenensl  KPEMHHUEBOW — AJICKTPOHHKH.
Hanoanextponuka. CHMHTpOHUKA.

4. O0beM y4eOHOI JUCHMIIIIMHBI

Cemectp
Bcero
B yueGHoi paGoTh! 6 cemecTpa 7 cemecTpa
3E Axan. 3F Axan 3E Axan.
9. . 4. 4.
OO6m1ast TpyI0EMKOCTh TUCIUILIAHBI 8 288 4 144 4 144
KonrakTHas padora — ayiuTOpHbBIE 4 128 2,5 80 15 48
3aHATHS:
B TOM 4mucJje B popMe NPaKTHYECKOI 0,5 12 0,25 6 0,25 6
NMOATOTOBKH
Jlexun 2 64 1 32 1 32
[Ipaktnueckue 3ausrus (113) 0,5 16 0,5 16 - -
Jlabopartopusie padots (JIP) 1,5 48 1 32 0,5 16
B TOM 4HCIIe B (hOpMe MPAKTUIECKON 0.5 12 0,25 5 0,25 6
MOJITOTOBKH
CamocrosiTesbHasi padora 3 124 1,5 64 1,5 60
KoHnrtakTHas camoctosTenbHas pabora 0,4 0,4 -
CaMocTosTENbHOE N3YUEHUE PA3/IEIIOB 2,25 96.6 1,25 54.6 1 47
JUCIUITAHBI
Jlomamnsist pabota 0,25 9 0,25 9 - -
Pedepar 0,5 18 - - 0,5 18
Buabl KoHTpOJISA:
3au. ¢ oeHKOM +
JK3aMeH 1 36 - - 1 36
KonTaktHas paboTa — MpOMEKyTOUHAS
0,4 0,4
arTecTanus 1 1
IToaroroBka K SK3aMeHYy. 35,6 35,6
3au. ¢
Bua uToroBoro KOHTpoJIs: . IK3aMeH
OlIeHKOI
Beero Cemectp
B yueGHOi paboTs! 6 cemecTpa 7 cemecTpa
3E Actp. 3F Actp 3E AcTp.
4. . 4. 4.
OO6m1asi TpyI0EMKOCTh TUCIUILIAHBI 8 216 4 108 4 108
KonTakTHasi pabora — ayIMTOPHBbIE 4 96 2,5 60 15 36
3aHSITHSA:
B TOM 4HcJie B popMe NMPaAKTHYECKOH 0,5 9 0,25 4,5 0,25 4,5
NMOJATOTOBKH
Jlexun 2 48 1 24 1 24
[Ipaktuueckue 3ausrus (113) 0,5 12 0,5 12 - -
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JlaGopatopusie padotsl (JIP) 1,5 36 1 24 0,5 12

B TOM 4YHCJIe B (popMe paKTUUECKON 0.5 9 0,25 4,5 0.25 4,5

IIOJATOTOBKH

CamocTosiTesqbHasi padora 3 93 1,5 48 1,5 45

KonTakTHas camocrositenbHas paboTa 0,3 0,3

CamocTosTenbHOE H3YUCHHE Pa3/IeTIOB 2,25 | 72,45 | 1,25 | 40,9 1 31,5

UCHUIIINHEI 5

JlomarHsist pabota 0,25 6,75 0,25 | 6,75 - -

Pedepar 0,5 13,5 - 108 0,5 13,5

Buabl KOHTpOJIA:

3a4. ¢ olleHKOH +

IK3aMeH 1 27 - - 1 27

KonrtakTHas pabora — mpoOMEKyTOYHas 0,3 0,3

aTTecTalus 1 1

IToaroroBka K SK3aMeHy. 26,7 26,7

3au. ¢

Buja nToroBoro KOHTpoOJIs: . IK3amMeH

OIEHKOI1

AHHOTauA padoyell MPOrpaMMbl JUCHUINJIMHBI

«MarepuaJioBeeHue AJs 3JIEKTPOHHOI MPOMBIIIIEHHOCTH)
1. leJasb AUCHUILUIMHBI — IPHOOPETEHUE CTYACHTAMH 3HAHUA, HEOOXOJUMBIX JIJISI CAMOCTOSTEIHLHOTO
pelieHust BOIPOCOB, CBSI3aHHBIX C BEIOOPOM MaTepHAIOB 000PYI0BAaHUS U KOHCTPYKIIMA XUMHKO-
TEXHOJOTUYECKHX MPOIECCOB, B YACTHOCTH, B TEXHOJIOTHSIX MaTepUaIOB U IPUOOPOB IIIEKTPOHHOM
TEXHHKUA U HAHODJIEKTPOHUKH, C YYETOM YCIOBUU IKCITyaTallluH, a TAKKE SKOHOMUYECKUX U
HKOJIOTHYECKUX (DaKTOPOB.
2 B pe3yJbTarte U3y4YeHHUs JUCUMIIIMHBI 00yUAKOIIMIACS T0JI5KEH:
Obnadamye clenyrOIMUMA KOMIETSHIMSIMI U WHIUKATOPAMU UX JOCTHUKCHHUS:
VK-2.2; VK-2.4; YK-2.10; TIK-2.1; TIK-2.2; TIK-2.3.
3uame.
- Kjaccu(UKaIuoo, CTPYKTYypy, COCTaB M CBOWCTBa MaTe€pHalOB, HCIOJb3yeMbIX, B YaCTHOCTH, B
TEXHOJIOTUSIX MaTEePHUAJIOB U MIPUOOPOB ANEKTPOHHON TEXHUKH U HAHODJICKTPOHUKY;
- MapKUpPOBKY MaTe€pHajiOB, HCIOJIb3yEeMbIX, B YaCTHOCTH, B TEXHOJOTHAX MaTEpHAIIOB W TPHOOPOB
AJNIEKTPOHHON TEXHUKU U HAHOAJIEKTPOHUKH, 1O POCCUMCKUM CTaHJIapTaMm;
- OCHOBHBIE€ KOHCTPYKITMOHHBIE ¥ (PYHKITMOHAIBHBIC MaTepHasbl, IPUMEHSIEMbIC B XUMUUECKOU TEXHOJIOTHHI
U XMMUYECKOM arnmnaparoCcTPpOCHUH;
Ymems:
- palnHMoHANBHO MOAOOPaTh KOHCTPYKIIMOHHBIM — Marepuall s XUMHKO-TEXHOJOTHYECKOro Tpolecca
(peakTopa, anmapara, MallliHbI) C YY€TOM METOJIOB 3aIUTHI OT BO3MOYKHOTO BO3JICUCTBUS TEXHOJIOTHUECKOU
Cpelbl;
Brnaoemy.:
- METOJaMH ONpe/IeNICHUs] CBOMCTB MaTEpHUAJIOB, UCIOJIb3yEMbIX, B YaCTHOCTH, B TEXHOJIOTHSX MaTe€pUasIOB
¥ IPUOOPOB JIEKTPOHHON TEXHUKU ¥ HAHODJIEKTPOHUKH;
- JMaHHBIMH [IJIi TPUHATHS KOHKPETHBIX TEXHHYECKUX pEeIICHUH TpH pa3paboTKe TEXHOJIOTHYECKUX
IPOIIECCOB C TOUKH 3PEHHs TEXHUKO-3KOHOMUYECKOH 3(hpekTuBHOCTH.
3. Kpartkoe cogep:xanue JTUCUMIIIMHbBI
Pa3znen 1. Beenenune. @U3NKO-XMMHYECKHE OCHOBBI MATEPHATOBeIeHUSA
MarepuanoBeieHne Kak Hayka: IIeJId, 3aJa4d W 3HaueHue AuciuiuimHbel. OOmwme TpeboBaHwms,
NpeabsBIsIEMbIE K MaTepualiaM B 3aBUCUMOCTH OT YCJIOBUM HCIOJIB30BaHUS WIM JKCIUTyaTaluu. Pa3zsutue
HayKd O Marepuanax. Pojap pycCKHX y4eHBIX B pa3BUTUU HayKu. JIOCTHIKEHUS B 00JIACTH CO3/IaHUS HOBBIX
MaTepuaIoB, TEXHUKO-IKOHOMIYECKas 3P PEKTUBHOCTh UX MPUMEHEHHS. 3HAYCHHE MaTePHAIIOB B PA3BUTHH
XUMHUKO-TEXHOJIOTHYECKHUX MPOIIECCOB M 00ECIIeYeHUH MX 0€30MMacHOCTH.
OCHOBHbIE TOHATHUSI O CTPOCHHUH, CTPYKTYpE M CBOMCTBAX MaTepHasioB. MeToAbl U3YYEHUSI CTPYKTYpHI U
CBOICTB MaTe€pUaJIOB.
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Crpoenne matepuanoB. OCHOBHBIE THITBI KpUCTAJUIMYECKHX penieTok. Kinaccudukanus KpucTanioB o
TUTIaM CBSI3U. AHM30TPONUS CBONCTB KpUCTALIIOB. CTPOCHHE peabHBIX KpUCTALIOB. JleeKThl peabHBIX
KpPUCTAJUIOB U UX BJIMSHUE HA CBOICTBA METANIOB U cIjiaBoB. CBoiicTBa auciokanuid. {uarpamma
«IIJIOTHOCTH J1e(heKTOB-IPOYHOCThY. KpucTrannuzanus MeTaios U criaBoB. CaMonpou3BoIbHAS
Kpuctaiu3anus. HecamonpounsBonbHast Kpuctaumsanus. AMop(HbIE MaTepHalbl. AJUIOTPOIIMYECKHE
IIPEBPAILCHHS METAJIOB.

CpoiictBa marepuainoB. Ilokazarenu cpoiicTB. Knaccugukanus cBoiicTB. MexaHudeckue, (QpU3MUECKue,
XUMUYECKHE, IKCILTyaTal[MOHHBIE U TEXHOJIOTMYECKHE CBOMCTBAa mMaTepuasioB. [lokazarenn mexaHM4YeCKHUX
CBOICTB, ompefenseMble NMPU CTATUYECKUX HCIBITAHUSAX HA pacTsHKeHue W u3rub. MeTonsl ompeseneHus
TBEpAOCTH MarepuanoB. [loka3arenm MeXaHMYECKMX CBOMCTB, OINpEAEIseMble NPU JUHAMHYECKHUX H
LIUKJIAYECKUX UCTIBITAHUSX.

OcHOBBI TEOpUM CIUIaBOB. JlMarpaMMbl COCTOSIHMS CIUIaBOB. TepMuHbl U ompezeneHus. JluarpamMmbl —
«cocTaB-cBOMCTBO». Pa30BbIM COCTAaB CIUIABOB. 3aBUCHMOCTh MEXJYy CBOWCTBAMHM CIUJIABOB U THUIIOM
nuarpammsl coctosinus. [Ipasuno H.C. Kypnakosa.

Paszgen 2. Merasiinyeckue MaTepuaJibl

XKenes3o u crunaBsl Ha ero ocHoBe. Ctanu v yyryHsl. JKene3oyriiepoaucTsie ciuiaBbl. CTPYKTYphI CIJIABOB
&Kene30-yriepol. JluarpaMMbl COCTOSIHUS JKenne30-11eMeHTUT. KoMIoHeHThI, pa3bl u CTpyKTypHBIE
COCTABJISAIONIME CTaJIeH U OENbIX YyTyHOB.

KoHcTpyKiinoHHbIe MeTaJUTMUECKHE MaTepuaibl. YTIepoAUCThIE U JerupoBanHble ctanu. Kinaccudukanus
CTaJIeH, onpeieieHne MOHATHS KayecTBa CTajiu (TpeOOBaHUs K KauecTBy). BnusHue yriepona u
MOCTOSTHHBIX (TEXHOJOTHYECKHX ) MpUMecel Ha KaueCTBO CTalH, METO/IbI YIy4IlIeHHs KauyecTBa CTalIu
(MOBBIIIEHNE €€ KOHCTPYKIIMOHHOM MPOYHOCTH). BIUsSHIE JErHpyIOMUX 3JIEMEHTOB Ha CBOMCTBA CTAJIH.
Kouncrpykuunonnsie cranu. HcTpyMeHTanbHble cTanu. Kinaccudukanus yriaepoaucThiX U JIETHPOBAHHBIX
ctasieii. MapkupoBka ctaneit HyryHsl ¥ TBepAble ciuiaBbl. CBOiCTBa M Ha3HaueHHe uyryHa. [Ipomecc
rpadutnzanuu. YyryHsl cepole, Oenble, KOBKUE, BBICOKOPOUHBIE, UX CBOWCTBA, 00J1IaCTh MPUMEHEHHUS,
MapKHUpOBKa.

Tepmuueckast 06paboTka. Teopus U MpakTUKa TEPMUUECKOU U XUMHUKO-TEPMUIECKON 00pabOTKH METAILIIOB
u cruiaBoB. [Ipupoaa, MexaHu3M U yCIOBUS TPOTEKAHUS CTPYKTYPHBIX MpEBpaIieHui B cTanu. Busl
TepMUYecKoi 00paboTku ctaynm: oTxkuT [ u Il pona, moNHBINA U HEMOJHBINA OTXKUT, HOpMAaJTU3aIKs, 3aKaJlKa,
OTITyCK. 3aKaJIMBaeMOCTh U IIPOKAINBAEMOCTh cTajiel. BinsHue tepmuyeckoit 00paboTKu Ha
MEXaHWYECKHUE CBOMCTBA cTalii. PU3NUECKHE OCHOBBI XMMHUKO-TepMHUUECKOi 00padoTku. uddy3nonnoe
HACHIIIIEHUE MOBEPXHOCTH CTAJIM HEMEeTaJUIaMu. Buibl v cmocoOb! 1ileMeHTali. A30THPOBAaHUE CTaJIH.
Huddy3nonnas metammuzamnus. loHHas XUMUKO-TepMUUYecKas oOpadboTka.

[[BeTHBIE META/TBI W CIUTaBbl Ha WX OcHOBE. OOmIas XapaKTepUCTUKAa U KiIaccCU(DHKAIUS MEIHBIX
cruaBoB. JlatyHu, OpoH3bI, MEeAHO-HUKEJEBbIe CIulaBbl. OOIIasi XapaKTepUCTHUKA alIOMHUHHUEBBIX CILIABOB.
Hedopmupyemble amOMUHUEBBIC CIIaBbl, JUTCHHbIC ATIOMHUHHEBBIE CIUIaBbl. OOmIas xapakTEepUCTHKA
MarHueBbIX CIUIaBOB. JledopMupyemble MarHueBble cIUlaBbl. JIuTeilHble MarHueBble CIUIaBbl. TUTaH U
CIUIaBbl HAa OCHOBE TWUTaHA. BiusHUE NErupyrolmydx 3JI€MEHTOB Ha CTPYKTYpPY U CBOMCTBA THUTAHOBBIX
CIUIaBOB. bepniuinii U CIjIaBbl Ha €ro OCHOBE. TyroIiaBKMe METAJLIbI U CIIABBI HA UX OCHOBE.
[TopouikoBsle MEeTAIIIMUECKUE MaTepranbl. MaTepraisl ¢ OCOOBIMU 3JEKTPUUECKUMHU CBOWCTBAMH.

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

OcHOBHBIE IPUYMHBI KOPpO3UH MeTayuIoB. [Tokazarenu koppo3uu. Knaccudukanms Koppo3nOHHBIX
poueccoB. XumMuueckass Kopposus. ['azoBast koppo3usa. Kopposus B JKUIKOCTSIX — HEAJIEKTPOJIUTAX.
DnexTpoxumuueckast Kopposus. Kunetuka anekTpoxumMuuyeckoit koppozuu. Kopposus metamios B
YCIIOBHSIX TEXHOJIOTHYECKUX CPEJl XMMUYECKUX MPOU3BOJICTB.

[IpuHIMIBI ¥ METOABI 3aLUTHI OT KOPpo3uu. Koppo3MOHHOCTONKNE METAIIMYECKUE U HEMETAIUIMUECKHE
MaTepuaibl. MeToAbl 3alIUThl MAIlIUH U allapaToB XUMUYECKUX MTPOU3BOJICTB OT KOPpo3uu. THruOUTOpHI
KOPPO3UH. DIEKTPOXUMUYECKAS 3aIUTa. 3alUTHBIE TOKPHITHUSI.

Pasznen 4. Hemerasuinyeckue MaTepuabl

Matepuansl Ha OCHOBE BBICOKOMOJIEKYJIIPHBIX cOeqMHEHN. CTpOEHNE U CBOWCTBA IIOJIUMEPOB.
TepMopeakTUBHbBIE U TEPMOIUIACTUYHBIEC MOJUMEPBI. CTPOCHHUE U CBOMCTBA i1acTMacc. OCHOBHbBIE
Pa3HOBUHOCTHU IPOMBILUIEHHBIX TOJMMEPOB U Iu1acTMacc. ['a30HanoIHEeHHbIE MJIACTMACCHI.
Oco0eHHOCTH CTPOEHUS], CBOMCTBA PE3MHOBBIX MaTepHanoB. Pe3suHbl o01ero Ha3HaueHus, CrielaabHbIe
pe3uHBI U 007aCTH X PUMEHEHUS.
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Jlakokpacounsie MaTepuaisl (JIKM). OcunoBublie Buasl JIKM. Kpacku, naku, rpyHTOBKA, IINATIEBKA.
Kepamunueckue marepuainsl. KoHCTpyKIIMOHHAs, HUHCTpYMEHTAJIbHAS U TEXHUYECKasi KepaMuKa.
Heopranuueckoe crexno. Kinaccuduxamnus cTekos o Ha3HaYeHUIO U 00J1acTi puMeHeHus. CUTasuibl.
I'padut. AcOect. CBoiicTBa M 00IaCTH PUMECHECHHS.
Cma3ouHble Maciia, INIACTUYECKUE CMA3KH1, TBEP/IbIE CMA304YHbIE MaTepuaibl. CMa304HO-0XJIAXKAAIOIINE
KUJKOCTH.
JlpeBecHblE KOHCTPYKIIMOHHBIE MaTEpPHUAIIBI.
AHTU(PUKINOHHBIE METAJUIMYECKHE U HEMETAJUIMYECKHE MaTepUabl.
Kommozurmonnsie Matepuansl (KM). O01mas xapakTeprucTika KOMIO3UIIMOHHBIX MaTepuanoB. JlucnepcHo-
ynpoueHnHble KM, cinoucteie KM, Bonokaucteie KM. KoMno3unmonsble Matepuainbl Ha METAIIMYECKON U
HeMeTtayumaeckoit ocHoBe. CAII (crieueHHbIE ATFOMUHUEBBIC TTOPOIITKH). APMUPOBAHHBIC TTOJIMMEPHBIE
MmaTepuaisl. Kepamuueckne KOMIO3UIIMOHHBIE MaTepHalIbl. Y TJIEPOJHbIE KOMIIO3UILIMOHHBIE MaTEPHAIIBI.
[TonsiTHst 0 HAHOTEXHOJNOTUSIX, HAaHOMaTepuasnax. [I[puMeHeHre B TPOMBIIIIIEHHOCTH.
Pa3nes 5. JxoHoMHYecKkH 000CHOBAHHBINH BHIOOP MaTepHaIOB.
Bb160p KOHCTPYKIIMOHHBIX MaTepUaNOB Uil KOHKPETHOTO TEXHOJIOTHYECKOro mporecca. Beioop
MaTepHaJIoB /Ui TEXHOJIOTHI MaTepHalloB U MPUOOPOB SIEKTPOHHON TEXHUKHU U HAHODJICKTPOHUKH.
Kputepuu u anroputm Bpi00Opa KOHCTPYKIIMOHHBIX MaTEPUAIOB. DKOJIOTUYECKUE U SKOHOMHYECKHE
ACIEKThl MaTEPUATIOBEICHUS U 3aLIUThl MATEPUAJIOB OT KOPPO3HUHU.

4. O0beM y4eOHOI TUCHMIIIIMHBI

O0BeEM OUCIUIUINHEI
Bunbr yue6HOM paboThI

3E Axan.u. Actp.u.
O0mas TpyA0eMKOCTh JMCIHIIJIMHBI 10 Y4eOHOMY ILIAHY 3 108 81
KonTakTHas padoTa - ayANTOPHBIE 3aHATHS: 1,3 48 36
Jlexmum (JIek) 0,9 32 24
[Tpaktuueckue 3ausrus (113) 0,4 16 12
CamocrositesqbHasi padora (CP): 1,7 60 45
KonTakTHas camocrositenbHas paboTa 0,2 0,15

1,1
CaMOCTOSITETbHOE U3YUYEHUE PA3]IeNOB JUCIUILIMHBI 59,8 44 85
Bua konTpoJis: 3auer

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUILIIMHBI
«MuHepasorus»

1 Heap aucHUmIMHbI — QOPMUPOBAHUE COBOKYIHOCTH 3HAHUI - KaK O MPUPOJIHBIX MHUHEpPaIbHBIX
¢azax (MUHEpaloOB), TaK U MCKYCCTBEHHO IOJIy4aeMbIX (KakK MpaBUJIO Ha 0a3e MPUPOIHBIX) MAaTEpPHAJIOB,
METOJIOB HMX HCCJIEIOBAHMS, BKIIOYAIOMIUX B ce0s MaKpPOCKONMUYECKUH W MHUKPOCKOIMWYECKHI aHalu3
CTPYKTYpbl M CBOWCTB MaTepuasioB. JlMCIMIUIMHA  JOJDKHA OOECTeYWTh 3HAHHUSA HEOOXOIMMBIX MpH
CO3JaHUM HOBBIX (YHKIIMOHAJIHHBIX MaTEPHUAJIOB, OTBEYAIOUIMX COBPEMEHHBIM TpPEOOBAHUSAM KadyecTBa,
3¢ (HEeKTUBHOCTU ¥ SKOHOMHYHOCTH.

2 B pe3yabTaTe M3yYeHUs! JUCHUIIMHBI 00yUYAIOIIUIICS 10JKeH:

Obaaoams clieqyOmUMU KOMIETSHIIMSIMU U UHIAUKATOPAMH UX JOCTUKECHHUS:

VK-1.1; VK-1.4; VK-1.5; [IK-2.1; IIK-2.2; [IK-2.3

3namop:

- CTynmeHT HODKEH HMMETh YETKHE W SICHBIC MPEJICTAaBICHHS O MHUHEpaie, ero (U3NYECKHX H
XUMHYECKHX CBOMCTBAX.

- JloyKeH 3HaTh BCE OCHOBHBIC TIOHSATHS MUHEPAJIOTHH (TUITIOMOP(U3M U TIp.)

- 3Harth o0OLIME MPUHIUIBl KIaCCU(PUKAIUU MHUHEPAJIOB M 3HATh BCE OCHOBHBIE pa3felibl,
CTPYKTYPHO-XMMHUYECKHE KJIACCHI M TPy MUHEPAJIOB.

-IIporecchl rene3rca MUHEPAJIOB U €M0 OCOOCHHOCTH.

Ymemos:

-ITonbp30BaThCs COBpeMEHHBIM 000PYI0BaHUEM, HEOOXOAUMBIM JJIsi AMATHOCTUKH MUHEPAIIbHBIX (a3
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-Onpenenars GuU3NUIEecKue 1 XUMUUYECKHE CBOMCTB MUHEPAJIOB Ha Mapo- 1 MUKPOYPOBHE.
-J[MarHoCTUPOBATh MUHEPAJIBI 10 KOMIUIEKCY CBOMCTB U MMAPAreHETUYECKUM aCCOLIMALUSM.
Bnaoemw:

- HABBIKOM OIIPEJIEIICHNS] MUHEPAJIOB.

3 Kpartkoe conep:kanue JMCIHIIIHHbI
Pa3znen 1. BBeneHue B MUHEPAJIOTUIO.

1. Beenenue. Ilpenmer, 3amaun, MeToAbl U coAepkaHue MUHepanoruu. OnpeneieHue MOHATHS
MUHepana, MuHepas Kak 3J€MEHT MHpo3JlaHus. VcTtopus pa3BUTHS HayKh M €€ CBSI3b C JIPYTUMH
mucrturinHaMu. OCHOBHBIE HallpaBIIeHUs, IPOOJIEMBI U TJIaBHBIE 3a/1a4l COBPEMEHHON MUHEPAJIOTHH.

2. XuMHUYECKU cocTaB MuHepanoB. OOIIME TMOJIOXKEHUS O B3aUMOCBS3SIX KPUCTAILTHYECKOU
CTPYKTYpbl, XMMHUYECKOTO COCTaBa U CBOMCTBax MuepanoB. [lomumopdusm W moauTUNIHS MHHEPAJIOB.
CoenuHeHHs TOCTOSHHOTO M IEPEMEHHOro XuMcocTaBa. M3omopdu3Mm M agauTUBHOCT, B MHUHepaax.
TBepable pacTBOphI, YCTOMUMBOCTh M paclaj TBEPAbIX PACTBOPOB, JUKBalUsA. Poib BOJIbI B MUHEpANbIX.
Kpucramnmmzanuonnas, KOHCTUTYLIMOHHAS U aICOPOLIMOHHAs BOJA.

3. du3nyecKre CBOKMCTBA MUHEPAIOB. MaKpOCKONUYECKUE CBOMCTBA — IIBET, LIBET B MOPOIIKE,
Onmeck M OJecKOMeTpuYecKas CHCTEMa, TBEpPAOCTb, XPYNKOCTb M KOBKOCTb, IOBEPXHOCTH CKOJIOB,
WI0THOCTh. JlabopaTtopHble METONbl HUCCIENOBaHUS MHUHEpaoB (AeTajdbHble MHHEpAIOrHuecKue
HCCIICIOBAHUS ).

4. VYcnoBusi o0pa3oBaHus MHUHEpPAJIOB B mpupojae (TeHe3uc MuHepalbHbIX (a3). OO6mme
NOJIOXKEeHHA. ['eoornueckue mpoueccsl MHUHEpPanooOpa3oBaHMsA. DHAOTCHHBIC, 3K30TE€HHBIE TMPOLECCH U
MeTamopduszM. MoienrpoBaHue MpoIecCOB MUHEPAI000pa30BaHusl U COBPEMEHHBIE METO/IBI POCTA.

S. MuHepabHbIE aCCOIMALUU U TTaparene3nc. Mop(hoorust MUHEpaIoB U MX arperaTos.
Pa3znen 2. CoBpeMeHHasi MUHEPAJIOTHYECKAsl CUCTEeMATHKA (0K CATEILHAS MUHEPAJIOTUs).

6. [TpuHnuBl coBpeMeHHOH Kiaccudukanuu MuHepanoB. CuctemaTuka MuHepaioB. [IpocTeie
BCIICCTBA. CepHI/ICTBIe COCANMHCHUA U HUX aHaAJIOTHU. raJIOI/I,Z[HBIe COCANHCHUA. KI/ICHOpO,Z[HBIe COCANHCHUA.
[IpocThie U CHOKHBIE OKCUBIL. [ HAPOKCUABI.

7. ®ocdarsl, apcenarsl, BaHanaTsl. CynbdaTtel. XpoMmaTsl, BoJb(hpaMaTsl, MoInOaaThl. bopatsl.
Cunukartsl. KapkacHble 1 OCTpOBHBIE.

8. Cunukatsel ¢ KOJIbLIEBOM, LIETIOYEUHOM, JEHTOYHON U CIIOMCTON CTPYKTYPOH.

9. Cunukatel ¢ IPOCTBIMU U CJIOKHBIMH CETKaMH TETPAdPOB.

[TonsiTne 0 meTposiorumu.
4 O0beM yueOHO# JUCUUIIJIMHBI

Bcero
Bunbr yue6HOM paboThI
JRLYH p 3au. ex. AK. ygac.
O0mas Tpya0eMKOCTh JUCHUIIMHBI 10 Y4eOHOMY 3 108
ILUIAHY
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 1,5 48
Jlexuun (Jlek) 0,5 32
[Tpaktuueckue 3ausatus (113) 0,5 16
CamocrositesbHas padora (CP): 1,5 60
Pedepar 20
KonTakTHas camoctosiTennbHas paboTa 0,4
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI 39,6
Buabl KOHTpOJIA:
3auer ¢ oeHKOI \ + |
5 5 Bcero
Bunbl yueOHOM pabOThI
ALY P 3au. ex. AcTp. yac.
O0mast Tpy10eMKOCTh JUCUMUILIMHBI 10 y4eOHOMY 3 81
ILUIAHY
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KonTakTHasi padoTa — ayIMTOPHBbIE 3aAHATHS: 1,5 36

Jlexmm (Jlek) 0,5 24
[Tpaktuueckue 3ansatus (I113) 0,5 12
CamocrositesbHas padora (CP): 1,5 45
Pedepar - 15
KonTakTHas camocrosiTenbHas paboTa 0.25 0,3
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 29,7

Buasbl KoHTpOJIA:

3auer ¢ oeHKOM \ + \

AHHOTaUUsA padoyeil NPOrpaMmMbl JUCUUIIIIMHBI
«®Pu3nyeckas XuMHs UaealbHOro kpucraaia. Kpucramioontuka
1 Heap aucuumauuabl — llens gucnummunel — dopmupoBanue 0a3oBoro oObeMa 3HAHMHA O
3aKOHOMEPHOCTSIX TPOXOXICHUS CBETa Yepe3 KPUCTALIBI, a TaKkKe O Hambosee BaKHBIX ONTHUYECKUX
XapaKTepUCTUKAX KPUCTAIIJIOB, HEOOXOIUMBIX JIJIsl YCIEIIHOTO OCBOCHHS Kypca TEXHOJOTUU MaTepHalIoB U
Kypca METOJIOB UCCIIEA0BaHUS.
2 B pe3yabTaTe M3yYeHUs! JUCHUIIIMHBI 00yYAIOIIUIICS 10JKEeH:
Obaaoams crieqyomUMy KOMIETSHIMSIMU U UHIAUKATOPAMH UX JOCTUKECHUS:
HIK-5.1; 1IK-5.; 1IK-5.3
3namo:
— 3aKOHOMEPHOCTHU MPOXO0KIECHHS HENOJIIPU30BAHHOTO, a TAKXKE MOJSIPU30BAHHOIO MApAJIIEIBHOTO U
CXOJSIIETOCs CBETA CKBO3b KPUCTAILIBI PA3HBIX KPUCTAIUIOTPahUIECKUX KaTeroOpuid
— O CBSI3M OCOOCHHOCTEH CHMMETPHHM BHYTPEHHEIO CTPOCHHS KPUCTAINIOB C CHMMETPUH HX
(U3HUYECKUX CBOWCTB
— OCHOBHBIEC ONITHYECKHUE CBOMCTBA KPUCTAIIIOB M CIIOCOOBI UX H3MEPECHHUS
Ymems:
— CTPOHUTH ONTHYECKHE MOBEPXHOCTH I Pa3HbIX KPUCTAIOrpapUuecKux KaTeropuil KpUCTaIOB U
UCIIOJIb30BaTh UX [JIsi TEOPETUYECKOrO0 M MPAKTUYECKOr0 aHajdu3a ONTHUYECKUX XapPaAKTEPUCTUK
KpHCTAJUIOB
— KayeCTBEHHO U KOJIMYECTBEHHO OMKCHIBATh CBOMCTBA KPUCTAJIOB, OOYCIOBJIECHHBIE UX BHEIIHEH U
BHYTPEHHEW CUMMETpUEH
— AaHaJu3UpPOBATh ONTHUYECKHE CBOMCTBA KPHUCTAUIOB C TOUYKM 3pEHUs OLEHKM MX KadecTBa U
MIPaKTUYECKOTO MPUMEHEHHUS
Bnaoemw:
— MPaKTUYECKUMU HAaBBIKAMH UCCIICOBAHUSI ONTUYECKUX CBOMCTB KPUCTAIIIOB
3 Kparkoe coaepxanue TUCUUIIMHBI
Pa3znen 1. B3aumoneiicTBue 3J1eKTPOMATHUTHOTO HM3JYYeHUS ¢ KPUCTAIAMHU: TeOpPeTHYECKHE
O0CHOBBI. OCHOBHbBIE CBOHCTBA KPUCTAJJIOB.

1. IIpupona ceeta

OCHOBHBIE XapaKTEPUCTUKHA CBETOBOM BOJIHBI. BUIbI OIS pU3aliuy CBETa.

2. Iloka3arens npeaoMiIcHUs

[TokazaTtens mpenomyieHUs - BaXKHEWINAs ONTHYECKas XapaKTepHCTUKa BemecTBa. DaKToOpBbl,
BIUSIONIME Ha TIO0Ka3aTelb MPEIOMJICHUS: IUIOTHOCTh M COCTaB BEILIECTBA, TEMIIEpaTypa, YacToTa
3JIEKTPOMArHUTHBIX KosieOaHu. MeTo1bl U3MEPEHHUS MTOKa3aTeNsl MPETOMIICHHUS.

3. OnTuyeckue NOBEpXHOCTH

[ToBepxHOCTH TIOKa3aTened MPETOMJICHUS] KPUCTAUIOB Ppa3IMYHBIX Kareropuil. JIBoiiHoe
aydenpenomieHue. BomHossle noBepxHocTu. [loctpoenue ['roiireHca misg pa3auyHbIX CIIy4acB MaJCHUS
cBeTa Ha Kpucraml. Onrtudeckas MHAMKATPUCA M €€ HCIOJIb30BAHUE NIl XAPAKTEPUCTHKU ONTHYECKHUX
CBOMCTB KPUCTAJIJIOB PA3JIMYHBIX KaTETOPUH.

4. ITonyyeHne MIOCKOMOISIPU30BAaHHOTO CBETA

[Monsipuzanmonubie mpu3Mel. [IpoxoxaeHrne eCTeCTBEHHOTO U TIOCKOIMOISIPU30BAaHHOIO CBETA Yepe3
KPHUCTaJIbl CPEHEN U BBICILIEH KaTerOpHH.

Pa3nen 2. [IpuMeHeHne ONTHYECKUX METO/0B /ISl HCCJIEIOBAHMS CBOWCTB KPUCTAJLIIOB
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5. UccnenoBanus KpUCTAILIOB B MJIOCKONAPAIIIIEIIbHOM MOHOXPOMATUYECKOM U MOJTUXPOMATHYECKOM

CBETE

[IpoxoxaeHne MIOCKOMApaNIENbHOIO MOHOXPOMATHYECKOTO CBETa M MOJUXPOMATHUYECKOTO CBETa
Yyepes CUCTEMY «IIOJIIpU3aTOp-KpUCTallI-aHanu3aTop». PasHocTs xoaa BosH. KBapiieBble KOMIIEHCATOPBL, UX
Ha3HayeHue, BUABL. HHTepdepeHIroHHas OKpacka KpUCTALIOB. Jlucrepcusi ONTUYECKOW WHAWKATPUCHI
KPUCTAJIJIOB pa3iMyYHbIX CHUHroHWM. KonuuecTBeHHas XapakTepucTuka Aucrnepcuu cpera. lIpoxoxaeHue
€CTECTBEHHOI'0 CBETAa YE€Pe3 CUCTEMY «IIOJISIPU3ATOP-KPUCTATUI-aHATIU3AaTOP». AHU30TPONUS MOTJIOIIECHUS
CBeTa: IUJICOXPOU3M, KOJMYECTBEHHAs OLEHKa aucrepcuu noriouieHus. OnTtuyeckas akTUBHOCTD
KpucTaJIoB. Bpaiienue miockoctu noisipuzanuu. Marauroontuueckuii 3 ekt B kpucramiax.

6. UccnenoBanusi KpUCTAIIIOB B CXOASIIEMCS CBETE (KOHOCKOIHS)

[IpoxoxkaeHne CXOZSIIErocs CBeTa 4Yepe3 CUCTEMY  «IIOJISIpU3aTOP-KPUCTAII-aHATU3aToOP.
Konockonmueckue GpUrypsl KpUCTAIIOB CPETHUX M HU3IIUX CHHTOHUM.

7. [lpuMeHeHrne ONTUYECKUX METO0B I OIIEHKH KaueCTBa KPUCTAIIJIOB

[Tbe30onTrueckuii 3pPeKkT B KpHUcTamiax U €ro XapaKTepUCTUKA C MOMOIIBI0 TeH30pa 3-TO paHra.
DnekTpoonTHUecKui 3(HEKT B KpUCTAIUIaX U €ro XapaKTEPUCTHKA C TIOMOIILIO0 TEeH30pa 4-T0 paHra.

4 O0beM yueOHOM JUCHUIJIMHBI

O0beM TUCHUTJIMHBI
Bun yueOHo# padoThI Axax, | Actp.
3E
4. 4.
O01mas TPy10eMKOCTh TUCHHUILIHHBI 4 144 108
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 2 64 48
Jlexun 1 32 24
[Tpaxtrueckue 3anstus (113) 0 0 0
JlaGopatopusie pabotsl (JIP) 1 32 24
CamocTosiTesbHasi padora 2 80 60
KonrtakTHas camocrosiTenbHas pabota 0,4 0,3
2
CamMOCTOSITETbHOE U3YUYEHUE PA3/I€NIOB TUCIIUIIIIUHBI 79,6 597
Bua konTpoJs:
3auer ¢ OLEHKOM + | \
Bua uTOoroBoro KOHTpoJIs: 3a4deT ¢ OLIEHKOM

AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«®Du3nyeckasi XUMHUs PeaTbHOr0 KPUCTALIA»

1 Heab aucuumiIuHbl — (QopMHpOBaHHE y CTYIACHTOB OakajaBpHaTra MpEICTaBICHUNH O MeTonax
yIIpaBJICHUS SBICHUSAMH Ae(peKTooOpa3oBaHus B KPHUCTANINYECKUX (a3ax, 0 crocodax CMHTE3a KPUCTAIIIOB
C 3aJJaHHBIM YPOBHEM JIe(DEKTOB U KEJTaEMbIMU CBOICTBaMH.

2 B pe3yabTaTe H3y4eHHUs: AMCHUILINHBI 00YYAIOLIUICS 0JIKEeH:
Obaaoams clieqyomUMU KOMIETSHIIMSIMU U UHANKATOPaAMH UX JOCTHUKECHUS:
VK-1.5; IIK-5.1; IIK-5.2
3namop:

— - KnaccuduKanuio 1e(heKTOB B KPUCTAUTMYECKUX MaTepHaIax;

— - METO/JIbl OIPEIEICHNS KOHLIEHTPALUN PAaBHOBECHBIX U HEPABHOBECHBIX J1€(DEKTOB;

— - OCHOBHBIE THUITbI HECTEXHOMETPHUECKUX (a3;

— - OCHOBHbIE 3aKOHOMEPHOCTH BIMSHUS 1€(DeKTOB HECTEXHUOMETPUHU Ha CBOMCTBA KPUCTAJLIOB.

Ymemos:
— - HCIIOJIb30BaTh KBA3UXMMHUYECKYIO TEOPHIO JUIsl OMMCAHUS MpPOLECcCOB NedeKTooOpa3oBaHus B
KpUCTAILIAX;
— - PacCUMTHIBATh KOHLEHTPAIMIO PA3IMUHBIX THIIOB AE()EKTOB U3 pa3HOPOIHBIX IKCIIEPUMEHTAIBHBIX
JAHHBIX;

— - paccCUMTHIBaTh CBOWCTBA KPHUCTAUIOB B 3aBUCMMOCTH OT KOHIIEHTpAIlMM PaBHOBECHBIX TOYEUHBIX

nedeKToB.
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Bnaoemw:
— - - HaBBIKAMU OTIPEJICJICHUS THIIOB 1e(EKTOB IO Pa3HOPOIHBIM SKCIIEPUMEHTAIBLHBIM IaHHBIM;
— - METO/IaMH pacyueTa KOHIECHTPAIHs TEIIOBBIX Ae(PEKTOB U 1e(EKTOB HECTEXHOMETPHH;
— - METOJIaMH OIIPE/ICICHUs TEPMOAMHAMUYECKUX MAapaMETPOB PABHOBECHBIX TOYEUHBIX JE(PEKTOB B
KpHUCTaJUIaX.
3 Kpartkoe conep:kanue JMCIHHIIIHHBI

Pazgen 1. ®uznyeckasi XMuMHUs PeaIbHOI0 KPUCTAJLIA

Beenenne. Mneansublii U peanbHblil (¢ nedexramu) kpuctaul. dOusndeckas XUMUS KPUCTAIIIOB C
nedexrtamMu, Kak o0macTh 3HAHUA O (OPMUPOBAHWUM CBOMCTB KpHUCTauIa, OOYCIOBICHHBIX €T0
nedexTHoCThIO0. Knmaccuukanus neekToB CTpyKTyphl KpUCTaIIa.

TennoBoit Gecriopsiiok B kpuctaye. TemtoBbie nedexTsl. DeHOMEHOIOTHYECKas XapaKTEPUCTHKA
TEIUIOBBIX 1e(DeKTOB. BbIsABICHHE 3aKOHOMEPHOCTEH, OMUCHIBAIOIIMX 3aBUCUMOCTh KOHIICHTPALUU
TEIUIOBBIX JE(PEKTOB OT TeMIepaTypbl METOJaMU CTAaTUCTHYECKOM TepMoauHaMuku. KoHueHTparus
neeKkToB Kak (YHKIMS TeMIepaTypbl B OJHOKOMIIOHEHTHBIX KpHUCTAJIaX. 3aBUCUMOCTbh KOHIIEHTPAIUH
TEIUIOBBIX Je(EeKTOB OT TeMIepaTypbl B JBYXKOMIIOHEHTHBIX KPHUCTAUIMYECKUX COEAMHEHUSX.
OKclepUMEHTAbHBIE  METOJbl  ONpEIeNeHHs] KOHIIGHTPALUMH  TEIUIOBBIX  jAedekToB.  BpisBieHue
3aKOHOMEPHOCTEH,  ONHUCHIBAIOIIMX  SIBJICHUS  JAePeKTooOpa3oBaHHMA B  KpHUCTaUlax  METOJaMu
KBa3uXMMHUECKOH aHanmoruu. CornocTaBlIeHNE KBa3UXUMUUYECKUX U CTATUCTUUECKUX METOMOB.

Pazgen 2. CoOcTBeHHBbIE U HeCOOCTBEHHbIE IPUMECH B PeajibHOM KpUCTAJLIe

becnopsimok B KpucTaymuie, OOYCJIOBJIECHHBIH  HapymeHHsIMH  cTexuomerpuu. JledekTs
HecTexuomeTpuu. O Hen30eKHOCTH HapyIIEHHS CTEXMOMETPUU B KpUCTAIIaX XUMHUYECKUX COETUHEHHI.
Hecrexuomerpusi OuHapHBIX coeAMHEHUH. BiausHue nedekToB HecTeXMOMETpHH Ha CBOMCTBA KPUCTAJUIOB.
3aBUCUMOCTh KOHIEHTPALUUHU Je(EeKTOB HECTEXUOMETPUU OT OCHOBHBIX TEPMOAMHAMHYECKUX MAapaMeTPOB —
naBieHusT W temneparypbl. OCOOCHHOCTM AaHAJMTUYECKOTO M TpauyecKoro OMUCAHUS TaKHX
3akoHOMepHocTel. OToOpakeHue SBICHWN HAPYIICHUS CTEXHOMETPUH Ha amarpammax coctosHus. O
TEPMOJIMHAMHYECKOW TPUPOJEC HECTEXHOMETPUUYECKUX (a3 Kak TBEPAbIX pPACTBOPOB H30BITOUHBIX
KOMIIOHEHTOB B OCHOBHOM BellecTBe. TepMoIMHaMUYeCKUi aHau3 MPUYUH, ONPEENIIOMUX BUI 001acTu
TOMOT'€HHOCTH U €€ II0JIOKEHUE Ha JUarpaMMe COCTOSIHHMSL.

[IpoGrnemMa COOCTBEHHBIX MpUMeEced B 0CO00 YHUCTOM KPHUCTALIE CTEXHOMETPHYECKOTO COCTaBa.
OU3UKO-XMMHUYECKHE OCHOBBI METOJOB pEryJIMpOBAaHUS YpPOBHS COOCTBEHHBIX IpUMECed B TaKuX
KpUcCTaJljax. OJHepretuka negekToB HecTexuoMmeTpuu. OrnpeneneHHe OCHOBHBIX TEPMOJIMHAMUYECKHX
napameTpoB fedexrooopazoBanus AHuep, ASrep, AGrep, pacue€THBIC U SKCIIEPUMEHTAIBLHBIE METOIBL.

3akJroYeHue.

[lepcrieKTUBBI pa3BUTHSA XMUMUU TBepAoro tena. [Ipobiembl, cBA3aHHbBIE ¢ AaIbHEUIINM Pa3BUTHEM
TEOpUU  pasynopsiiodeHus KpuctawwioB. [Ipobmembl  Hecrexumomerpuu. IIpobrmembl  momaydeHUs
0€3/1MCITOKAIMOHHBIX KPUCTAIUIOB

4 O0beM y4eOHOH TUCHHIIINHBI

Bcero
But yueOHoii padoTet 3E AK. yac. AcTp. yac.
O0mast Tpy10eMKOCTh JUCHMILIMHBI 10 y4eOHOMY 4 144 108
ILUIAHY
KonTakTHasi paboTa — ay1MTOPHbIE 3AaHATHS: 2 64 48
Jlexuun (Jlek) 1 32 24
[TpakTnueckue 3ansatus (I113) 1 32 24
CamocrosiTesbHast padoTa: 2 80 60
Pacuernast pabota - - -
Pedepar - - -
KoHnrakTHas camocrosiTensHas pabora 0.4 0,3
0,25
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICIIOB TUCIUTIIINHBI 79,6 59,7
Buasbl KOHTpOJIA:
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\ 3adeT c oLeHKOI \ |

AHHOTauA padoyeil MPOrpaMMbl JUCHUINJIMHBI
«IIpouecchl B razax U B BaKyyme»

1 Heap AUCHMILVIMHBI — JaTh CTYJEHTAM 3HAHHUS O METOJIaX MOJYUYEHHUs, U3MEPEHUS] U COXPAHEHUS
BaKyyMa, O (U3MKO-XMMHUYECKON MPHUPOAE MPOLECCOB, MPOTEKAIOUIMX B BaKyyMe NpU B3aUMOJACHCTBUU
Pa3IUYHBIX YaCTHUI[ C MOBEPXHOCTBIO TBEPABIX Tesl. KpoMe Toro Kypc mpecieayer Leidb JaThb CBEJEHUS O
METO/AaX pacyeTa AJIEMEHTOB BAKYYMHBIX YCTAHOBOK, METOJAX MPOEKTHUPOBAHUS BAKYyMHBIX YCTaHOBOK U
noa60pa 000pyAOBaHUS sl pa3IMYHBIX TEXHOJIOTHYECKUX 3a]1a4.

2 B pe3yabTaTe u3yuyeHHs JUCUMILIMHBI 00y4AIOIIMIACH 10JIKEH:

Obnadamye CleayOMUMU KOMIIETEHIIMAMU U UHIMKATOPAMH UX JTIOCTHUKECHUS:

VK-1.1; VK-1.2; VK-2.2; [IK-2.3; [IK-6.2; IIK-6.3
3uamo:

—TEOPHIO M OCHOBHBIC TIOHATHUS (PU3UKU BaKyyMa;

—METO/Ibl OJIYYeHHS] BAKYyMa U OCHOBHBIE TUIIbI BAKYYMHBIX HaCOCOB;

—METO/Ibl U3MEPEHUS HU3KUX JaBICHUMH.

Ymemos:
— 000CHOBaHHO BBIOMPATH METO/IBI ITOJIYYEHUS BaKyyMa, COOTBETCTBYIONIHE 3aa4aM SKCIIEPUMEHTA;
Bnaoemw:

—METO/IaMH pacyeTa U KOHCTPYUPOBAHUSI BAKYYMHBIX CHCTEM;

—IPaKTUYECKMMH HaBbIKAMHU pacyeTa MapluuaIbHbIX JaBICHUN.

3 Kpartkoe conep:kanue JMCIHHIIIHHBI

Pazgen 1. MoJiekyJsIpHO-KMHETHYECKAS TeOPHUS Pa3pesKeHHbIX ra3oB.

Bsenenue. IloHaTHEe 0 Bakyyme, BaKyyMHOM TE€XHUKE, BAKYYMHBIX CHUCTEMaxX M yCTaHOBKax. Poib
BaKyyMHBIX TPOIIECCOB B IPOHU3BOJACTBE 3JEKTPOHHBIX MPHUOOPOB M BHIPALIUBAHUU MOHOKPHCTAIIIOB.
Bakyym kak pabouass cpema DdIIEKTPOBaKyyMHBIX TpuOopoB. Pomb Bakyyma B  OCYIIECTBICHUH
TEPMOSIACPHBIX pPEaKIUi, HMMHUTAUUU YCIOBUM KOCMHUYECKOI'O IPOCTPAHCTBA, B METAUIyPrU4eCcKOi
MPOMBIIUIEHHOCTH.

OcHoBHble MOHATUS GU3MKHU Bakyyma. JlnHa cBOOOAHOrO mpodera MOJIEKYJ, YUCIO CTOJIKHOBEHUM
MOJIEKYJI MEX1y c000ii, YMCIIO0 CTOIKHOBEHUH MOJIeKyIl co cTeHkoi. Uncno Knyncena.

SIBneHust nmepeHoca B pa3peKEHHBIX Tra3ax. 3aBHCUMOCTh KOI()(PHUIIMEHTOB  BS3KOCTH,
TEIUIONPOBOAHOCTH U MU (DY3UU B pa3peKEHHBIX Ta3ax OT JABJICHUS U TEMIIEPATYPHI.

[IponyckHast cmoCcOOHOCTh TPYyOONPOBOJOB ¥ OTBEPCTUH. MOJEKYISIpHBINA, MOJEKYISIPHO-
BS3KOCTHBI M BSI3KOCTHBIM PEKMMBI TedeHHs razoB. llorok raza. Pacuer mpomyckHO#l cmocoOHOCTH
TpyOOIIPOBOIOB B PA3IMYHBIX pEeKUMaxX TeUeHHs. PacdeT mpomyckHo# crmocoOHocTH oTBepcTHii. [loTok rasza
IIPY HaTEKaHWU B BaKYyMHBIE CHCTEMBI. TepMOMOIIeKYISIpHBIH 3D deKT.

MonekyngpHble TpoLEcCHl Ha IOBEPXHOCTH TBepAbIX Ten. Ilpoueccel, mpoucxonsimue mnpu
CTOJKHOBEHMH AaTOMOB M MOJIEKYJ C IIOBEPXHOCTBIO TBEpABIX Tel. AKKOMOJAIUS M KOHJEHCALMs.
Koaddunument akkomonanuu. CKOpOCTh UCTIAPEHUS U KOHJEHCAIIMH TBEPABIX TEJ.

lazonornorurenu. Bunabl rasomnoriotuTeneil, Ha3HAYEHHE pACHBUISIEMBIX U HEPACMBUIIEMBIX
ra3onoryoTuTenei, 061acTH MpUMEHEHUS.

AncopOrus ra30B MpU HU3KUX AaBlIeHUSIX. OCOOCHHOCTH aacOpOIUH T'a30B NPH HU3KUX JABICHUAX.
BrusiHEE TeTEepOreHHOCTH IOBEPXHOCTH Ha aAcopOIuio Tra3oB. YpaBHeHue JlyomHumHa-PagymikeBuda.
Kuneruka agcopOuuu npu HU3KUX JTaBICHUSIX.

B3anMozeiicTBre MOHOB M 3JIEKTPOHOB C MOBEPXHOCTHIO TBEPABIX Tell. [Iponeccel, mpoucxonasimue
IIPYU B3aUMOJICHCTBUU MOHOB C IIOBEPXHOCTBIO TBEP/BIX TEIL.

PaccesHue u nornomeHne HOHOB TBEPABIMU TeslaMU. VICIIOab30BaHNE NOHHBIX IYYKOB B TEXHOJIOTUHU
AIIEKTPOHHBIX MMPUOOPOB.

[Tornonienne MOHOB TBEPABIMH TeJIaMHU. [[BUKEHNE YCKOPEHHBIX HOHOB B BELIECTBE.

SlnepHas W 3IEKTPOHHAs TOPMO3Has CcocoOHOCTh. BennumHa mpoOera MOHOB B TBEPIBIX Tejax.
Pacnpenenenne BHEIAPEHHBIX HMOHOB MO TiayOmHe. Moaudukanus CBOHCTB TBEPAbIX Tl HMOHHOH
o6omOapaupoBkoii. HMonHoe mnerupoBanme. MoHHOe pacnbuieHHss MatepuanoB. IloporoBast sHeprus
pacnbuierus. Kosddunuent pacnbuienus. loHHOE TpaBieHHE TOBEPXHOCTH TBEPIBIX TEIL.
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[Tporecchl, MpOMCXOAIINE TPU B3aUMOJCHCTBUU 3JCKTPOHOB C TBEPIABIMU TEJIaMU. YTIPYroe H
HEYIPYTroe paccesHue 3JCKTPOHOB. J[BM)KEHHE TOTJIOMICHHBIX JJIEKTPOHOB B TBEpABIX Tenax. [myOmHa
INPOHUKHOBEHUS 3JIEKTPOHOB B TBepaoe Teno. TeruioBbie 3((GEKThl NMPU B3aUMOJCHCTBUU 3JIEKTPOHOB C
TBEPIBIMHU TeJIaMU. Pacripenienenne IIOTHOCTH MOTIIONICHHOW SHEPTUH. DIIEKTPOHHO-IIy4eBOE IIJIaBICHUE
UCTIapeHHUE.

Pazgen 2. Meroabl noJiydeHusi M U3MepeHHUsl BAKyyMa.

[Ipomecc OTKauKH, OCHOBHBIE XapaKTEPUCTHKH IpOIEecca: MPEdesIbHO JOCTHXKUMOE [aBJICHUE,
ObICTpOTa IEHCTBHSI Hacoca, OBICTPOTA OTKAYKU crcTeMbl. OCHOBHOE YpaBHEHUE BaKYyMHOM TEXHUKH.

Knaccudukanuss HacocoB Ui TONydeHUs Bakyyma. [IpwHOMN JeHcTBUS, XapaKTEPUCTHKH,
KOHCTPYKLIMUM M 00JacTH NPUMEHEHHsT HACOCOB PA3JIMYHBIX THUIIOB: MEXAaHHMUYECKUX, MOJEKYISPHBIX,
NapOCTPYHHBIX, COPOIIMOHHBIX, KPUOTEHHBIX U HOHHO-COPOITMOHHBIX.

XuUMHUUECKOe TMOTJOIIeHNEe Ta3oB. PacmbuisieMble M HepacHbUIsieMble Ta30NOTTIOTUTENN: COCTaB,
KOHCTPYKIINU, OCHOBHBIE XapaKTEPUCTHKH, 00TACTH TPHMEHEHHSI.

Knaccugukanus MeTofoB n3MepeHus: oOIiero naBieHus. MexaHndeckue, KHUJIKOCTHbIE, TEIIOBBIE,
AJIEKTPOHHBICE W MarHUTHbIE MaHOMETphl. [IpHHIMT NeHCTBUS, XapaKTEPUCTHKH, KOHCTPYKIIUH, OOJIACTh
PUMEHEHHUS.

['pamynpoBka MaHOMETPOB ISl U3MEPEHUS] HU3KUX NaBieHUH. CTaTHYECKUE METONBI TPaTynpPOBKH
MaHOMETPOB- METO/I 00BEMHOTO PaCIIUPEHUs, METOJ| MEJICHHOTO BO3PACTaHuUs JaBieHUA. JJnHaMu4yeckue
METO/IBI TPAyNPOBKH, CTAHIAPTHBIN METOJI TPalyHPOBKH MaHOMETPOB

N3mepenue mapruaibHbIX AaBlieHUH. KOHCTpYKIMH W MPUHIUIBI PaOOTHl MPUOOPOB ISl aHAIH3a
ra3oBbIX CMECEH MpH HU3KHX JABJICHUSAX: CTATUYECKHHA MAacC-CIIEKTPOMETP C MArHUTHBIM IIOJIEM,
PE30HAHCHBIN PaAMOYaCTOTHBINA MacC-CIIEKTPOMET]P, BPEMSIIPOJIETHBIN MacC-CIIEKTPOMETP, PHIBTpP Macc.

OCHOBHBIC TIPUHIIMITBI pacdeTa M KOHCTPYHPOBAHUS BAaKyyMHBIX CHCTEM. [IpHHIMAIIBI U METOJIBI
pacueTa BaKyyMHBIX CHUCTeM. THIIOBbIE BaKyyMHBbIE CHUCTEMBL. BbIOOp KO3((PHUIMEHTOB HCHOIB30BAHUS
HacocoB. Pacder ra3oBbIX MOTOKOB M IMPOBOAMMOCTH 3JIEMEHTOB BaKyyMHBIX CHCTEM. BBIOOp BaKkyyMHBIX
HacocoB. Pacuer popBakyymHOro 6asioHa.

[TpomBITIIICHHBIE BAKYYMHBIE arperaThl.

4 O0beM y4eOHOH TUCHHUIIINHBI

B B
. Acrtp.
Bunbr yueOHOM paboThI 3a4ETHBIX | aKaleM. wac.
eAMHMIIAX | dYacax

OO0masi Tpy10eMKOCTb M CUUILIHHBI O 4 144 108
Y4eOHOMY IJIAHY
AyIMTOpPHBIE 3aHATHS: 2 64 48
Jlexmm (JIek) 1 32 24
[Ipaktrueckue 3austus (113) - - -
Jlabopartopusie padots (JIP) 1 32 24
CamocrositesbHas padora (CP): 2 80 60
KonTtakTHas camoctosiTenbHas pabota 0,2 0,15
CamocTrosTenbHOE U3YUYECHHE Pa3/IesioB 79,8 59,85
JUCIUTUTAHBI
Bua konTpoJis: 3a4eT ¢ OLIEHKOH -

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUILIIMHBI
«Teopusi pocTa KPUCTAILIOB)

1. eap AMCHUIUIMHBI — TIOJArOTOBKAa KOHKYPEHTOCIIOCOOHBIX CIHEHUAIHUCTOB JUIS MMOApa3JeeHuit
IIEHTPOB BBICOKMX TEXHOJIOTHUH B 00JaCTH pa3pabOTKU M MPUMEHEHUS HOBBIX MOHOKPHUCTAJUTMYECKHX
MaTepuasoB, BIaaeOUX (yHIaMEHTANbHBIMU TEOPETUYECKUMHU OCHOBAMHM JTOM HAayKH Kak
HCHU3MCHHBIMU U HECCTAPCIOIHUMHU B IMPOLCCCC HAYUHO-TCXHUUCCKOTO PA3BUTUSA €€ ACTICKTAMU.

2. B pe3yabTare M3y4eHUs1 M CHUIIMHBI 00y4aIOMIUIiCS T0/KEH
Obaaoams CeNyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTHUKCHUS:
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3Hamy:

- 3aKOHBI, YIPABJISIIOIINE €CTECTBEHHBIMU POCTOBBIMU (DOPMaMU MOHOKPUCTAILJIOB; 3aKOHBI, YIIPABIISIOLINE
IpoleccaMy pocTa MOHOKPUCTAJIOB U ITyTH CTAaOMIU3AIMH STHX IPOLIECCOB;

yMmemy:

-MCIIOJIb30BaTh MOP(OIOrHYecKre MPU3HAKU PACTYIIET0 MOHOKPUCTAIUIA JUIsl YIIPABICHHS IPOLIECCOM €ro
pocrta;

enademn.:

- HaBBIKAMHM TEOPETUYECKOTO aHallM3a Pa3IUYHBIX IMPOIECCOB POCTa MOHOKPHCTAIJIOB Ha OCHOBaHUH
byHIaMEHTAIBHBIX 3aKOHOB KPUCTAITIOO0Pa30BaHMUS.

3. Kparkoe coaepxaHue IUCUUIIIMHBI

1. Beenenue. Uctopus Bompoca.

CBsi3b Kypca ¢ ApYruMu crieuaibHbIMU AucuurummHaMu. Llens, 3anauu u ctpykrypa kypcea. [lopsaox
MPOXOXKICHH Kypca. Tpu rmepruoaa UCTOPUHU pa3BUTHS Teopun pocta Kpucramios: k. B. I'u66c, I1. Kropu,
0. (') B. Bynsd m ux paboTsl B 00JaCTH TeOpUH pocTa KpHCTALIOB. (DEHOMEHOJOTHMYECKHE U
aTOMapHOCTPYKTYpHbIE Teopuu. Pa3zButue aromapHocTpykTypHOoro mnoaxoma ot B. Koccens u U. H.
Crpanckoro 1o I1. bennemsl. JluciokannonHslii MexanusM pocta B. baproka, H. Kabpepsr u @. K. ®panka.
Pa6oter A. A. UepHoBa.

2. ®eHOMEH IUIOCKOTPAHHOCTH KpucTauia. Makpo- M Mukporpanu. Bunmuamuu. WM30rHyTHIM
KpHUCTAILT.

3. PocroBbie Qopmbl. Camomnonobue uaeanbHOro kKpuctamia. LIeHTp 3apokAeHus KpHcTaia.
IMTupamuaer pocta. Cexktopsl pocta. EcTecTBEeHHbIE M HUCKYCCTBEHHBIE TIpaHu Kpuctaya. [IceBmorpanu
KpHUcCTasia.

4. Koadpdunment ¢popmsl rpanu kpucramia. Koaddurment hopmsl mupaMusr pocra.

5. IlepBoe Ha4yaJI0 TEPMOAMHAMUKH JUIS PACTYILETO KPUCTAILIA.

6. Bropoe Havanmo TepMOIWHAMUKH JJIA pacTymero kpuctamia. OObeIMHEHHOE TEPBOE M BTOPOE
HAyalo TEPMOIAMHAMUKU JIS PACTYIIEro KpucTamia. JIaOWiIbHOCTH paBHOBECHS PACTYILEro KpHCTaiia.
[ToTeHmanpHBIN Oaphep pocTa pacTyIIETO KPUCTAIA.

7. TepmonrHaMUYECKUE TOTEHIUAIBI PACTYILEr0 KPUCTAILIA.

8. Ypasuenue (mpasuiio) Bymnsda.

9. JleiicTBUTENBHBIC, BBIPOKIACHHBIE U MHHMbBIC TPAaHH KPUCTAIUIOB. BekTopHas ¢opma ypaBHEHUS
Bynsda.

10. Yka3arenbHas TOBEPXHOCTh YAEIbHOH CBOOOJHOI IMOBEpXHOCTHOM »SHEPrUU KpUCTAILIa
(ykazaTenpHasi MOBEpXHOCTh OpeHdecrta). CUHTYIApHBIE TpaHuW Kpuctamia. [Ipuponma crnenmpudHOCTH
OTPaHKH IAaHHOTO BHJIa KPUCTAJLJIIOB.

11. HepaBHOBECHBIH TMpoOIECC 3apOKICHHUS W pocTa KpucTauioB (mporecc Bombpmepa-BebGepa).
Ocobble TOukHM mpouecca Bonbmepa-BeOGepa: paBHOBecHast Touka, TOYka meperuda M TOYKa HYJIEBOTO
3HaueHwust 3Hepruu [ ' nooca. YHuBepcanbHas KpuBas mpoiecca Boibmepa-Bebepa.

12. CnoHTaHHOE 3apoxkaeHue Kpucramuia. Kpuruueckuil paauyc KpUCTAIIIMYECKOIO 3apOJbllla.
WNHKyOannoHHbIN IEPUO] KPUCTAITA3ZAIUH.

13. Cuna kpucTtaliu3alMoHHOTO JaBiieHus. CocTaB CHJIbl KPUCTAUIM3AIMOHHOTO JIABJICHUS:
o0beMHas cuiia, MOBEPXHOCTHASI CHJIa U CHUJIa BHEIIHEro JAaBiieHus. BekTopHas AuarpamMma cocTaBa CHIIbI
KPUCTAJIIIM3ALMOHHOTO 1aBJICHUS.

14. Kpucramnuzanuonnoe pgaBieHue. CocTaB KPHUCTAIU3AIMOHHOTO JIaBleHUsS: OOBEMHOE
JTaBJIEHHUE, TIOBEPXHOCTHOE JJaBJIICHUE U BHEIIHEE JaBJICHHUE.

15. CocraB KpUCTAINTM3aLIMOHHOTO JABJICHUS U CHJIbl KPUCTAIIIM3AaLMOHHOTO JaBJIEHUS B MpoIiecce
Bonbmepa-Bebepa. YHHBepcalbHble 3aBUCHMOCTH KOMIIOHEHTOB KPUCTAJUIM3ALIMOHHOTO MaBJICHUS OT
pa3mMepa KpucTasia.

16. DKCepUMEHTAIbHOE  ONpE/AEJICHUE IOBEPXHOCTHOIO W OOBEMHOr0  JaBICHHH  MpH
KpUCTAIM3aMi. BO3MOXHOCTh  MOJNydeHUH  CBEPXBBICOKMX  JaBIEHUN TpU  KPHUCTAJUIU3AIMU
HAaHOKPHUCTAJIOB.

17. Tlomy4yeHue aqMa3HbIX TJIEHOK.

18. 3aBucuMocTh 0OBEMa KpUCTAJUIa OT KOHLEHTPAIMM KPUCTAIUIM3YEMOTO BEIIECTBA B
KpUCTAUTH3aMOHHOM cpene. Cirydail HeOrpaHWYEHHON KPUCTaUTM3AIMOHHON Cpeibl. 3aBUCUMOCTh 00beMa
KpHCTaJla OT U3MEHEHHs 00beMa KpUCTAJUIN3ALMOHHON cpefbl. [IpeikpucTamin3ainoHHbIe CPebl.
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19. YpaBHeHue coCcTOSIHUS pacTyLIEro KpucTasuia.

20. IToctynar o cymiecTBOBaHHH (PU3UKO-XUMHUUYECKOTO PABHOBECHS JIJIS MAKPOKPUCTAJIIOB.

21. M3006apHBIii pocT KpUCTala M3 paciylaBa MM YUCTOM MapoBOil (a3bl MM M3 pacTBOpa IMpH
MOCTOSIHHOM KOHIIGHTPAllMd U TpU TOCTOSIHHOM 00beMe KPHUCTAJUIM3AlMOHHON cpenbl. YpaBHEHHE
Tomcona-KenbBuHa g pacTyliMX KpHUCTAUIOB NPU NEPEOXJAKIAECHUM KPHUCTAJUIM3ALMOHHOM CpeJbl.
3aBUCUMOCTh pa3Mepa KpHCTaIa OT MEPEOXJIAKIACHUS KPUCTALIM3ALMOHHONW Cpelbl B HEPABHOBECHOM
IpoLecce.

22. MN3orepMuueckuii poCT KPUCTAIUIOB M3 paciylaBa WM YUCTOW MapoBOi (hasbl, WIM U3 PacTBOpa
IpU TOCTOSHHOM KOHIIEHTPAllMd U TIOCTOSIHHOM O0beMe KPUCTAJUIM3ALMOHHON cpebl. YpaBHEHHE
Tomcona-KenbBuHa /Ui pacTyliero Kpucrtaja IpU MEPECHILIEHUH 10 JABICHHUIO. 3aBUCUMOCTb pa3Mepa
KpHCTaJula OT BHEIIHETO JJaBJIECHUs B HEPABHOBECHOM IIPOLIECCE.

23. M300apHO-M30TEPMHUUYECKHI POCT KPHUCTAIJIOB NPU W3MEHEHHM KOHLEHTpAIMM HIM oObema
KpPUCTAJUIM3aLIMOHHON  cpefpl. YpaBHeHue TomcoHa-KenbBMHA Jisi  pacTymiero Kpuctajia MpHu
KOHIIEHTPAllHOHHOM  IIEPECBHILIEHUU. 3aBUCUMOCTh pa3Mepa KpHUCTalla OT KOHLEHTPAaLHOHHOIO
MIEPECHIIEHNS B HEPAaBHOBECHOM IPOLECCE.

24. PaBHOBecHass MeTacTabWibHas O00JacTh KpUCTAUIM3aUMU. PaBHOBECHOE MepechlleHue
KPUCTAJJIM3ALMOHHON cpellbl IO TeMIeparype, NaBiICHHIO, KOHIEHTpAUu U OO0bEeMY STOM Cpelbl.
PaBHOBECHOE BO3MYIIIEHHE PAaBHOBECHOI'O NIEPECHIIIEHUS PACTYILIETO KPUCTAILIA.

25. HepaBHoBecHass MeracTtaOuiabHas 00JacTh KpUCTaUIM3alud. HepaBHOBECHOE NEpECHIEHUE
KPUCTAUTU3AI[MOHHON Cpelbl 10 TemIeparype, MAaBICHHIO, KOHILEHTpallMM M O0bEeMy OSTOW Cpebl.
HepaBHOBeCHOE BO3MYIIEHNE PABHOBECHOTO COCTOSIHUS PACTYIIETO KPUCTAILIA.

26. TuddepennuanbHoe ypaBHEHHE MaJIOro HEPAaBHOBECHOT'O BO3MYIIICHHUS PACTYIIETO KPUCTAJLIA.

27. Pemenne auddepeHInaTbHOTO ypaBHEHHS MaJloTO HEPAaBHOBECHOTO TapMOHHYECKOTO
BO3MYIICHUsI pacTymero kpucramwia. CraOwimsanus JaOMIBHOCTH pacTyLIETo KpHCTalia IpU TaKOM
rapMOHHMYECKOM BO3MYILEHUHU. AHAJIOTUs ¢ MassTHUKOM Kanuuer.

28. Crabwinzanusi  JaOWIBHOTO  PAaBHOBECHS  pacTyLIEro  KpUCTala [pPU  TEIUIOBOM
(GIIyKTyallMOHHOM HEPaBHOBECHOM BO3MYILIEHUU KPUCTATM3ALMOHHON Cpelbl. YCJIOBHS, MPU KOTOPBIX
HACTYIIAET TaKas CTa0MIH3aIus.

29. PaBHOBeCHass W HEpPaBHOBECHAs MHOXXECTBEHHas KpucTaum3anusa. [Ipu3Haku >THUX BUIOB
KpUCTaJUIM3AIUH.

4. O0beM y4eOHOI TUCUMIIIIMHBI

O0BbeM U CIUIIINHEI
Bun yueOHoit paboTbl Axan, | Acip.
3E
4. 4.

OO0masi Tpy10€eMKOCTh 1M CHUTNTHHBI 3 108 81
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 1,5 48 36
Jlexuun 0,445 32 24
[Tpaktrueckue 3anstus (113) 0,445 16 12
CamocTosiTesbHasi padora 1,5 60 45
KonTtakTHas camocrosiTenbHas pabota 0,4 0,3

1,5
CamMOCTOSITETbHOE U3YUYEHUE PA3/ICNIOB TUCIIUIIIINHBI 596 44,7
Buja koHTpOJIA: 3a4eT ¢ OLEHKOMH

AHHOTanUs padoyeil NPOrpaMmMbl JUCUUILIIMHBI
«OCHOBBI KBAHTOBOI XMMHH MATEPUAJIOB JIEKTPOHHOUH TeXHUKI)

1 Heap AUCUMIJIMHBI — COCTOUT B U3YYEHUH OCHOBHBIX MOHSATHUUA COBPEMEHHON KBAHTOBON XUMHHU U
KBAHTOBO-XUMHUYCCKUX MCTOI0OB pvaeTa CTpOGHI/IH n CBOﬁCTB XUMHUYCCKHUX CUCTCEM, BO BBCIACHHUU
CTYJICHTOB B KPYT' OCHOBHBIX IIPEICTABJICHUI O XUMHUECKOU CBSI3M U MEKMOJICKYJIIPHBIX B3aHMOICHCTBHIX
1 O3HAKOMJICHHUU Ha BTOﬁ OCHOBE C OCO6GHHOCT$IMI/I XHMH‘IGCKOﬁ CBA3U B XHUMHYCCKUX BCHICCTBAX H
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OOYCIIOBJICHHBIX OJTHUM CBOWCTBAaMHU MAaTEpHUAliOB; B OCBOEGHUU pPabdOTHI C OCHOBHBIMH KBaHTOBO-
XUMHUYECKMMH KOMIIBIOTEPHBIMU ITPOrpaMMaMu, UCITOJIb3YEMBbIMH Ha MPAKTUKE.

2 B pe3yabTaTe n3y4eHHs JMCHUILIHHBI 00yYAIOIIUICS 10JI2KEeH

Obaaoams cliefyomUMU KOMIETSHIIMSIMU U UHAUKATOPAMH UX JOCTUKCHUS:

HIK-2.1, [IK-2.2, I[IK-2.3, IIK-4.1, I[IK-4.2, [IK-4.3

3namo:
- OCHOBHBIE IIOJIOXKEHHSI KBAHTOBOM XHWMHMH, COBPEMEHHOW TEOPUM XHMMHUYECKOM CBSI3U H
MEXMOJIEKYJIIPHOTO B3aUMOJACHCTBUS U IPUMEPBI €€ TPUMEHEHUS K KOHKPETHBIM XUMUUYECKUM CHCTEMaM;
- TPUHLUNBI KOJMYECTBEHHOW XapaKTEepU3allMM aTOMHOM W 3JEKTPOHHOM CTPYKTYPbI MOJIEKYJISIPHBIX
CUCTEM;
- OCHOBHBIE B3aIMOCBSI3U MEX/1Y 3JIEKTPOHHON CTPYKTYpOil M GU3UKO-XMMUYECKUMHU CBOMCTBAMH BEIIECTB,
JeKalllue B OCHOBE YIIPABJICHUS CBOMCTBAMU;
- BO3MOKHOCTH OCHOBHBIX COBPEMEHHBIX KBAaHTOBO-XMMHYECKHX pPAaCUETHBIX METOJOB MU 00JacTu HX
MPUMEHUMOCTH.

Ymemn:
- IPUMEHSATh KBAaHTOBO-XMMUYECKHE MOJXOJbI U METOJBbI JJII pacyeTa, MHTEPIPETAlUd U TMpeACcCKa3aHus
CTPOEHHSI U CBOWCTB MOJIEKYJISIPHBIX CUCTEM.

Braoemy:
- JIEMEHTapHBIMHU HAaBBIKAMH IPUMEHEHUS! KBAHTOBO-XMMHYECKUX MOAXOA0B U METOJIOB U UHTEPIIPETAUU
pe3yJabTAaTOB MPHU PEHICHUH TMPAKTUUYECKUX TEXHOJOTMYECKUX 3a7ad W CTaHAapTHBIMH  KBaHTOBO-
XUMHAYECKMMH KOMIIBIOTEPHBIMU ITPOrpaMMaMHU.

3 Kpartkoe conep:kanue JMCIHHIIIHHBI

Bseoenue. Ilpenmer kBaHTOBOW XMMHU. Poilb KBaHTOBOW XMMHHM B ONHMCAaHUU XUMHUYECKUX SIBICHUN U
poreccoB. B3anMocBsA3b KIIACCUUECKOW U KBAHTOBOM MOJIEIEH MOJIEKYII.
Pazoen 1. Obwue npunyunsvt K8AHMOBOU XUMUU
1.2.  OcHOBHBIE IPUOIMKEHUS.
OCHOBHBIE TIOJIOKEHUS KBAaHTOBOW MEXaHWKH. BapuarmOHHBIM METO] HaXOXACHHUS BOJTHOBBIX (DYHKITHI.
[IpubnuxeHne HE3aBUCHUMBIX 4YacTHIl. METOJ CaMOCOTIACOBAHHOTO MO 1js aromMoB. [IpubnmxenHue
HEHTPAJIBHOTO MOoJIL. ATOMHbIE OPOUTANIN U UX XapaKTEPUCTHUKHU.
1.3. OaHO3IEKTPOHHBIC U MHOTO3JIEKTPOHHBIC BOTHOBBIE (PYHKIIMHM U METOJIBI UX pacyera.
AHTHCUMMETPUYHOCTh dJEKTPOHHOW BOJIHOBOM (yHkmuu. CrnmH-opOutanu. [lerepmuHanTt Crelitepa.
Beenenne B metonel Xaprpu-®oka n Kona-Illama, xumuueckass TpaKTOBKAa Pe3yJbTaTOB. DJIEKTPOHHBIE
KOH(UTYpali aTOMOB C TOYKU 3pEHUS] KBAHTOBOW XUMHUH.
Pa3zoen 2. MemoOwsl k6aHmosou xumuu
2.1. MonekyngpHas CTpYKTypa, JIEKTPOHHAS KOPPETSALIUSL.
[Mpubnuxenne bopra-Onmnenreiimepa, aquadaTndecKuil MOTEHIIMAN U TIOHATHE MOJEKYISIPHOU CTPYKTYPHI.
Metonst Xaptpu-®oka u Kona-llloma s monekynwl. [lpubmmkenne MO JIKAO. DnextponHas
Koppemsiius. Meton KOH(GUTYpallMOHHOTO B3auMojeucTBus. Teopus Bo3myiieHWil. Pacder sHeprum
JUCCOLMAIMN XUMUYECKUX CBS3EH.
2.2. Hesmnupuueckue 1 Noay>MIUPUYECKUE METOIBI.
Wepapxuss METOJOB KBAaHTOBOM XuMHU. Heammupudeckass KBaHTOBas XWUMHUA. ba3ucHbie (QYHKIUH IS
HEOMITUPUYECKUX PAacdyeToB. ATOMHBIC M MOJIEKYJSpHbIe Oa3ucHble HAOOpbl. Posib 06a3uCHBIX (QYHKIUH B
ONMCAHUU CBOWMCTB MoJiekynl. [lomysmnupuueckue MeTonsl. BaneHTHOe NpUOIMKEHHE. T-3JIEKTPOHHOE
npubmmxenune. Meton Ilappuzepa-Ilomna-ITappa. [IpocToit 1 pacmupeHHbId MeToabl XIOKKeIs. TOYHOCTD
KBaHTOBO-XMMHYECKHX PACUE€TOB CBOKCTB MOJIEKYJI.
Paszoen 3. Xumuueckas cé:a3v u MedcMONeKYIAPHbIE 83AUMOOCUCTEUS
3.1. Xumuueckas CBsI3b M1 MEXMOJIEKYJIIPHbIC B3aUMOICHCTBHS.

OpOuTanpHas KapTUHA XUMHYECKON CBsi3UM. KOHCTpYKTHMBHAs W JECTPYKTHBHAs HHTephepeHIIHs
opOutaneii. MonekynspHele opOUTaTM W WX cUMMeTpuiiHas kiaccudukanus. Koppemsiuonasie
TUarpamMMbl. DJIEKTPOHHBIE KOHPUTYpaAIlUU IBYXaTOMHBIX MOJICKYJ. AHAIHU3 3aceleHHOCTeH opOuTanel mo
Mannukeny. [lonsiTue o 3apsigax v HOPSAKax CBSI3EH.

[IpocTpancTBeHHOE  pacmpeleieHue  SJIEKTPOHHOM  IMJIOTHOCTM M XUMHUYECKas  CBf3b.
MexmoiekymspHbie B3aumoiericTrs. JlehopmaninonHas 31eKTpoHHAs! TNIOTHOCTh. CHIIbI B MOJICKYJIaX.
3axniouenue. KBaHTOBask XMMHMsI KaK MHCTPYMEHT IIPOTHO3a B XUMUMU.
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OO11ee KOJIMYECTBO Pa3AeioB — 3.

4 O0beM yueOHO# JUCUUIIJIMHBI

O0BpeM TUCIUIIINHEI
Bup yueOHoit padoTbl Axan, | Acip.
3E
4. 4.
OO0masi Tpy10€eMKOCTh 1M CHUTITHHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 0,89 32 24
Jlexun 0,445 16 12
[Ipaktuueckue 3austus (113) 0,445 16 12
Jlabopartopusie padots (JIP) - - -
CamocrosiTesbHasi padoTa 2,11 76 57
KonrtakTHas camoctosTenbHas pabora 0,4 0,3
2,11
CaMocCTOsITENIbHOE U3YUYEHUE PA3AEIOB IUCIUIIIMHBI 75,6 56,7
Bun konrpoJs: 3a4eT C OLICHKOH

5.3 IncuunauHbI 4acTH, GOpMHUPYEMOil y4aCTHUKAMHU 00pa30BaTe/bHBIX OTHOIICHHI
(I CHUIUTHHBI 10 BHIOOPY)

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUILIIMHBI
«XuMHYeCcKasi TEXHOJOTUSI TEXHUYECKUX MOHOKPHCTALJIOB)
1.leap aucUMNJIMHBI — TOATOTOBKAa KOHKYPEHTOCHOCOOHBIX CHEIMAIMCTOB AJIS MOApa3/IeIeHUM

IICHTPOB BBICOKMX TEXHOJOTUH B 00]AacTH pa3padOTKW M TPUMEHEHHS HOBBIX MOHOKPHCTATMYECKUX
MaTepHUaoB.

2. B pesyabTare nu3y4eHust AMCUMIIMHBI CTYCHT 10JI7KeH::
Obaaoams cleqyOmUMU KOMIETCHIIMSIMU U UHIAUKATOPAMH UX JOCTUKECHUSA:
1IK-1.1; [IK-1.2; IIK-1.3; T[IK-5.1; IIK-5.2; 1IK-5.3; IIK-6.2; IIK-6.3; I[IK-6.1
3nams:

— METO/Ibl BBEACHMSI JIETUPYIOINUX MUKPOIIPUMECEH B MOHOKPUCTAILIIBL;

— OCHOBHBIE BH/JIbI CTPYKTYP U IPOLECCOB B KPUCTAIUIM3ALUOHHBIX CPENAX.
Ymemy:

— KOHCTPYUPOBATh CTPYKTYpPY M COCTaB JIESTMPOBAaHHBIX MOHOKPHUCTAJIIOB;

— aHaJIM3UPOBATH IPOLECCHI, IPOXOIAIINE B KPUCTAIIM3ALMOHHBIX CPElax;

— IPOEKTUPOBATH JIOTUCTUKY MUTAHUS PACTYILETO MOHOKPHUCTAILIA;
Braoemy:

— HaBbIKAMH KOHCTPYMPOBAHMS JIETUPOBAHHBIX MOHOKPHUCTAILIOB;

— HaBbIKaMH aHAJIM3a CTPYKTYP U MPOLIECCOB B KPUCTAIUIU3AUOHHBIX CPENAX.
3. Kpartkoe copep:xanue TUCHHUILIHHBI
Bunsl Mukpompumeceii B MOHOKpPUCTaUIaX. JIMCKpPETHBIE YPOBHH YHUCTOTBI MHUKpPOIIpUMeECEH
KPUCTAJUIOB KaK BAKHEHIIIMN KPUTEPHIl OLIEHKH UX KayecTBa.
PaBHOBecHBII ~ KOI(G(UIIMEHT  paclpelesNeHuss MHUKpPOIpHUMece B CHCTEME  KpHCTall-
KpUCTAJUIM3allMOHHAs Cpeaa.
HepaBHoBecHbIli  KO3((UIMEHT paclpeneneHuss MHUKpPOIpHUMecel B CHCTEME  KpHCTalll-
KpUCTAJUIM3allMOHHAs cpefa. BbpIBOA 3aBUCHMOCTH MEXJy pPABHOBECHBIM W HEPAaBHOBECHBIM
Kod(ppHIMEeHTa pacipeieIeHUus] MUKPOIIPUMECe B CUCTEME KPUCTAI-KPUCTAITH3AIMOHHAS Cpea.
JlnHaMuKa TPUMECHOr0 COCTaBa KPHUCTAIa PACTYHIEr0 B OTPAaHUYCHHOW KPUCTAIIIM3AlMOHHON
Cpele C 3amacoM KpHUCTaNIM3yeMOro BEUIECTBAa. 3aBUCUMOCTb IPENEIbHOW KPHCTAUIM3allMOHHON
7oy (OTHOIICHHE YHUCJIa MOJeH BBIPOCIIEro KpHUCTaUla K YUCIY MOJIeH KpUCTAIM3AI[MOHHOM
Cpensl) OT IUCKPETHOTO YPOBHS TpeOyeMod UYHCTOTBI W HEPAaBHOBECHOTO Ko3(duimenta
pacrnpeeneHus: TpuMecei.
JIluHaMyKa NPUMECHOrO0 COCTaBa KpPHUCTa/LIa PACTYLIEr0 B OIPAHUYEHHOM KPHUCTAJUIM3ALMOHHOU
cpene 0e3 3amaca KpUCTAIU3YEMOTO BEIIECTBA. 3aBUCUMOCTH MPEACIbHON KPHCTALTM3AIIMOHHON
oy (OTHOIICHHWE YHUCJIAa MOJeH BBIPOCIIEr0 KPHUCTAUla K YUCIY MOJIeH KpPUCTAIM3AI[MOHHOM
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11.

12.

13.

14.
15.

16.

17.

18.

19.

20.

21.

22,

23.
24.

25.

Cpenbsl) OT IUCKPETHOTO YPOBHS TpeOyeMol YHCTOTHI W HEPABHOBECHOTO Ko3(QuIimeHTa
pacnpenenenus npumeceil. Ypasuenue llleitna-IIpanna.

Kpucrannoxumuyeckoe KOHCTPYMpPOBAHHME JIETHPOBAHHBIX MOHOKpHUCTaJIOB. KomneHcupyromue
neratopel. JlernpoBaHHbIE MOHOKPHUCTAUIBI C  YHOPSAJOYEHHBIMHM W Pa3yHopsI0YEHHBIMU
MOJIpEIIETKAMH.

Buibl TOMOT€HHBIX KpUCTAUIM3aLUOHHBIX CPE.

Bunapl reTeporeHHbIX KpUCTAUIM3ALMOHHBIX Cpel M MX MPEUMMYIIECTBO I10 OTHOILEHUIO K
TOMOTEHHBIM.

Buibl KOHBEKTHBHOIO MAacCONEPEHOCA B KPUCTAILNIN3ALMOHHBIX CPEax.

I'paBuTaLIMOHHAS TEIJIOBasi KOHBEKIUS B KPUCTALIM3AMOHHBIX cpenax. Kpurepuu Penes, I'pacroda
u [IpanaTiis, xapakTepu3yromue 3TOT BUJL KOHBEKIIUH.

I'paBuTaniuoHHass  KOHLIEHTPAalMOHHAas  KOHBEKLUMS B KPHUCTAUIM3ALlMOHHBIX  Cpeax.
Konnenrpannonnsie kputepuu Pemes, I'pacroda wu Ilpanarns, xapakTepu3yromue 3TOT BHJ
KOHBEKIIMH.

TepMokanuiisipHas KOHBEKIMS B KPUCTAUIM3ALMOHHBIX cpeaax. Kpurepuit MapaHronu,
XapaKTEpU3YIOIIMM 3TOT BUJl KOHBEKIIHU.

KoHueHTpannoHHO-KamuIsIpHasi KOHBEKIUS B KPUCTAIIM3ALMOHHBIX cpefax. KoHIueHTpalmoHHbIN
Kputepuil MapaHroHu, XapakTepU3yIOIIMM 3TOT BUJ KOHBEKIUU.

B3anMopeiicTBre pa3nuyHbIX BUJIOB KOHBEKIIMN B KPUCTAJIM3ALIMOHHBIX Cpeax.

BelpanBanue MOHOKPHUCTANIOB B IelIIX Kak MPUMEpP METOJa BbIPAIMBAHUS MOHOKPHUCTAJIJIOB CO
CJIOKHOH (HE MPUMHUTHUBHON ) TOTIOJIOTHEH KPUCTATM3AIIMOHHBIX CPE.

Metoxn ITDKK (map-XKuaKocTh-KpHCTAILI) KaKk MPUMEpP METOAA BBIPAIIMBAHUS MOHOKPHCTAIJIOB CO
CJIOKHOH (HE MPUMHUTHUBHON) TOTIOJIOTHEH KPUCTATM3AIIMOHHBIX CPel.

[IpencraBineHne TOMOJOTUM KPUCTAJUIM3ALMOHHBIX CpEJ C TOMOIIbI0 TpadoB. YHHUBEpCaIbHOE
KoJupoBaHue rpados.

MeTto BbIpamiMBaHus MOHOKPHCTAJUIOB B pacTBOpax B YCIIOBUSX TEMIIEPATYpPHOIO Iepenaja Kak
MpUMep METOJa BBIPAIMBAHHUA MOHOKPUCTAIJIOB CO CIIOKHOM (HE MPUMHUTUBHOI) TOMOJIOTHEH
KPUCTAUIM3allMOHHBIX cpea. [IpencraBieHue 3TOM TOMOJOTMM € MOMOIIbIO Tpada. Bapuantel
(cioco0OBI) ATOTO METOIA.

MeTto BbIpallliBaHHWs MOHOKPUCTAJIJIOB B PACTBOpAaxX B YCIOBUSAX MCIAPEHUS PACTBOPUTENS Kak
IMpUMep METOJa BBIPAIMBAHHWA MOHOKPUCTAIJIOB CO CIIOKHOM (HE MPUMUTUBHOI) TOMOJIOTHEH
KPUCTAUIM3allMOHHBIX cpea. [IpencraBieHue 3TOM TOMOJOTMM € MOMOIIbIO Tpada. Bapuantsl
(cioco0BI) ATOTO METOIA.

Mertox BbIpaliMBaHUs MOHOKPHUCTAIIJIOB B pacTBOpax 0e3 3amaca KpUCTAJUITM3YyeMOIO BEIIeCTBA Kak
npumMep METO/JAa  BBIPAIIMBAHMS  MOHOKPHUCTAJLJIOB c MIPUMUATHBHOM  TOIOJIOTHEN
KPUCTAJUIM3alMOHHBIX cpea. [IpencraBieHue 3TOM TOMOJOTMM € MOMOIIbIO Tpada. Bapuantsl
(ciocoOBI) ATOTO METOMA: CTIOHTAaHHAS KPUCTA/UIM3AIUS B PacTBOpE-paciviaBe, KpUCTAIUIM3AIMS B
pacTBOpe-pacIiaBe ¢ JOKaJIbHON 00JIaCThIO OXJIAKICHUS KOHTEHHepa.

MeTtoa BbIpaliMBaHHUs MOHOKPHCTAJUIOB HCHApEHUEM PACTBOPUTENS B YCIOBUAX AUPPY3HOHHOM
«KOHBEKIUN.

Meron BblpaliMBaHWs MOHOKPHUCTAJUIOB MCHApPEHHEM pACTBOPUTENS B YCIOBUAX KOHBEKLIHH
MapaHronu.

Merton 30HHOM KpUCTAJIM3AIUK B pacTBOpe-paciiiaBe. ['pad Tomosoruu 3Toro Meroza.
BripamuBanue MOHOKpUCTAUIOB MetoaoM Yoxpanbckoro. ['pad Tomojorum 3TOro MeToja.
BapuanTsl (ciocoOsI) 3TOTO METO1a.

JlaGopaTopubie paboThl. BhipamunBanue MOHOKPHUCTAJUIOB W3 pacCIIaBOB, pacTBOPOB-PACIIaBOB U
BOJHBIX PaCTBOPOB.

4. O0beM y4eOHOI JUCUMIIJIMHBI.

} Bcero
Bupt yueOHoii padotet 3au. en. Ak. 4ac. AcTtp. yac.
O0mast Tpy10eMKOCTh JUCUMILIMHBI 10 y4eOHOMY
3 108
IUIAHY 81
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KonTakTHasi padoTa — ayIMTOPHBbIE 3aAHATHS: 1,8 64 48

Jlexmm (Jlek) 0,9 32 24
JlaGopatopusie 3ansaTus (JI3) 0,9 32 24
[Tpaktrueckue 3ansatus (I113) - - -
CamocrositesbHas padora (CP): 0,2 8 6
CaMoCTOATEIbHOE N3YUYEHHE PA3ENIOB JUCLUIIINHBI 0,2 8 6
Buabl KoHTpOJIA:

IK3aMeH 1 36 27
KonTakTHas paboTa — mpoMeKyToUHast 0.4 0.3
aTTecTanus

IToaroroBka K S5K3aMeHY. 35.6 26,7

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHBI
«XuMHYeCKas] TEXHOJIOTUSI TOHKOIJIEHOYHBIX FeTePOCTPYKTYP»
1 Heap aucuuniauHbl — chOpMUPOBATh Y CTYACHTOB OakanaBpuaTa MpeICTaBICHHUE O TOM, Kak Ha

ocHOBe (hyHIAaMEHTAIbHON (PU3UKO-XMMUYECKOH HH(OPMAIMK OCYIIECTBISAETCS BBIOOP TEXHOJIOTUU H
OIIPEICTISIIOTCS. KOHKPETHBIE TEXHOJIOTHYECKHE PEKHMBI; KaKMM O00pa3oM OCYIIECTBISIETCS ONEPAaTHBHBIN
KOHTPOJIb 32 KaUeCTBOM MOJYYaeMbIX MAaTE€pHajOB U U3JENUil; KaKoBa JOJDKHA OBITH MOCIEI0BATEIbLHOCTD
JeUCTBHUI TIPH pa3paboTKe TEXHOIOTUH HOBBIX MHOTOKOMITOHEHTHBIX TeTepO(a3HbIX CTPYKTYD.

2 B pe3yabTaTe u3yuyeHHUs JUCUMILIMHBI 00y4aI0IIHUIACH 10JIKEH:
Obaaoams CIeNYIOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH HX JOCTUKCHUS:
IIK-1.1; [IK-1.2; IIK-1.3; [IK-5.1; IIK-5.2; IIK-5.3; IIK-6.2; IIK-6.3; I[IK-6.1

3name:

TepMoauHaMHUUECKUE aCIIEKThl TEXHOJOTHM IUICHOYHBIX CTPYKTYP Ha OCHOBE HEOPraHHYECKUX M
OpPraHMYECKUX XUMUYECKUX COCAVNHECHUN

Teoperndeckne aceKThl COrNIAaCOBAHUS TOJIIIUH Pa3IMUHBIX (YHKIMOHAIBHBIX CIOEB IPU CO3JIaHUU
MHOT'OCJIOMHBIX CBETOM3IIYUYaIOIIMUX JUOJHBIX CTPYKTYpP Ha OCHOBE OPraHU4ECKUX COCIUHECHUN
3aKOHOMEPHOCTH (OPMHUPOBAHUSL COOCTBEHHBIX M MPUMECHBIX TOUCUHBIX J1€(EKTOB NPHU MOITYIYSCHHH
IUIEHOYHBIX CTPYKTYP Pa3IN4YHbIMU METOAAMHU

OcobeHHocT (OPMHUPOBAHUS TEPEXOTHBIX CJIOEB IMPH MOJYYCHUH MHOTOCIOMHBIX IICHOYHBIX
CTPYKTYp OCHOBE HEOPIaHMYECKMX W OpPraHMYECKHUX COEAMHEHUI A MpPOM3BOJCTBA MPUOOPOB
AJIEKTPOHUKHU.

OCHOBHBIE HEOPTAHUYECKNE MAaTEPUAJIbl U HHAUBUIYaIbHBIE BELIECTBA, KOTOPHIE UCIIOIB3YIOTCS IJIs
NOJIy4EeHHUsl aKTHUBHBIX U IMACCUBHBIX CIOEB COBPEMEHHBIX I'eTepOo(a3HbIX IMIICHOYHBIX CTPYKTYp AJIS
prOOPOB AIIEKTPOHUKH PA3TMYHOTO Ha3HAUCHHS.

CriocoObl TONy4eHHs OTACIBHBIX CIIOEB M MHOTOCIONMHBIX TeTepodasHbBIX CTPYKTYp C 3apaHee
3aJJaHHBIMM  (DYHKIIMOHAJIBHBIMU XapaKTEPUCTUKAMU Ul MPUOOPOB 3JIEKTPOHUKHM Pa3IUYHOIO
Ha3HA4YCHMUS.

Ymemeo:

BeiOupare MeToasl (OpMHUPOBAaHUS OTIEIBHBIX CIIOEB TOHKOIUICHOYHBIX CTPYKTYpP C 3aJaHHBIM
TUIIOM M KOHIICHTpalKel TOYeYHbIX Ae(EeKTOB.

PaccunThiBaTh TONIIMHBI (YHKIMOHAIBHBIX CJIOEB MHOTOCIOWHOM CBETOM3Iy4arolleld JAHOJHON
CTPYKTYpbI Ha OCHOBE OPIraHMYECKHUX COCIUHECHUM.

AHanu3upoBaTh MH(QOPMALMIO U Ha €€ OCHOBE OCYILECTBIIATh BBIOOp MaTepHalOB JUIsl CO3JaHMS
aKTUBHBIX M IACCUBHBIX CIIOEB COBPEMEHHBIX reTepo(a3HbIX IUIEHOYHBIX CTPYKTYp Ul MPUOOPOB
JIEKTPOHMKU PA3JIMYHOIO HA3HAYCHUS.

CriocoObl TONy4eHHs OTACIBHBIX CIIOEB M MHOTOCIOHMHBIX TeTepodasHbBIX CTPYKTYp C 3apaHee
3aJJaHHBIMH  (DYHKIIMOHAJIBHBIMU XapaKTEPUCTUKAMU [UId MPUOOPOB 3SJIEKTPOHUKH Pa3IUYHOIO
Ha3HA4YCHMUS.

Braaoemuw:

CoBpeMEHHBIMU CIIOCOOAMU  TOJYYEHHUS] OTAENBHBIX CIIOEB M MHOTOCIOHHBIX TeTepodasHbIX
CTPYKTYp C 3apaHee 3aJaHHBIMU (DYHKIMOHAIBHBIMHA XapaKTEPUCTHKAMH ISl TpUOOPOB
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SJICKTPOHUKHU PA3JIMYHOI'O HA3HAYCHMUA.

— CmnocobaMu co31aHUS U HCHOJB30BAHUS OCHOBHBIX AIIEMEHTOB JJIEKTPOBAKYYMHBIX HpHUOOPOB
(momorpesareneit, KaToA0B, TETTEPOB)

— MeromamMu pacuera XapaKTEpUCTHK NEPEXOAHBIX CJIOEB MHOTOCIOWHBIX CTPYKTYp Ha OCHOBE
HEOPTaHMYECKUX M OPTaHUYECKUX COCTUHEHHH ISl PUOOPOB IIEKTPOHUKH.

3 Kpartkoe conep:kanue JMCIHHIIIHHBI

Pazgen 1. O0uiue BOnpochl TEXHOJIOTUH reTepoda3HbIX CTPYKTYP

1.1. Knaccudukanuss rerepodasubix  cTpykryp. [loHstne rerepodasHOil  CTPYKTYpBHI.
Knaccudukanusa rerepodazHbIX CTPYKTYp IO Ppa3IMYHBIM. MPU3HAKAM - pPa3MEpPHOCTb, CJIOHUCTOCTD,
KOJINYECTBO HCIIOJIb3YeMBIX (ha3, arperaTHOE M CTPYKTYPHOE COCTOSIHHE OT/EIbHBIE CIIOEB reTepodasHbIX
CTPYKTYP.

1.2. O6mwmii moaxon K aHAMM3y (U3UKO-XUMHUYECKHHA JAHHBIX O CHCTEMax, HCIIOJBb3yeMbIX MpH
pa3paboTke TEXHOJOTMHM reTepodasHbIX CTPYKTYyp (Ha NpuUMepe OCHOBHBIX XHMHUYECKUX COEIUHEHUH,
HCIIOJIb3YEMBIX B COBPEMEHHOW MUKPO3JIEKTPOHUKE).

1.3. ®Ou3UKO-XMMUYECKHME  CBOWCTBA  KpPEeMHHUS W  TrepMaHus. TeXHOJOrMM  MOHO-
MOJIMKPUCTAITMYECKOTO W aMOp(GHOTO KpPEeMHHUS H TepMaHHUS Uil PA3JIMYHBIX THUIIOB YCTPOMCTB.
Homenkiiatypa u xapakTepUCTUKH IIPOMBIIITIEHHBIX MOHOKPUCTAILIOB.

1.4. dazoBsle paBHOBecus B cucTemax A’-B°. Xapakrepuctuka GU3HuecKux, s0eKTpohU3NIECKHX, H
ONTOAIEKTPUYECKUX CBOMCTB XUMHUYECKUX coeauHeHuil Tuma A3BS. TexHoiorus MOHOKPHUCTAIOB
coenuuenniit A°B 1 TBep/IbIX PacTBOPOB HA MX OCHOBE. HOMEHKIATypa M XapaKTepHCTHKH TTPOMBIIIIEHHBIX
MOHOKPHUCTAJLJIOB.

1.5. dazoBsle paBHOBecus B cucTemax A2-B®. XapakrepucTuka Gu3nuecKkux, s0eKTpohU3NIECKHX, H
ONTOAIEKTPUUECKUX CBOMCTB XMMUYECKUX COCTMHEHUI THIA A?BS.

1.6. Xapakrepuctuka GU3NKO-XUMHUYECKUX, PU3UIECKUX U IIEKTPOPUZNIECKUX CBOHCTB HEKOTOPBIX
MaTepUaloB, MIUPOKO HCHOJIb3YEMbIX IPHU H3TOTOBIECHUM NACCUBHBIX 3JIEMEHTOB B TEXHOJIOTMSX
FETEPOCTPYKTYP: METAIUIBI, OKCHUJIbI, HUTPUJIBI.

1.7. KXunxue kpucramisl. Knaccudukaims, 0CHOBHbIC XapaKTEPUCTUKH, METOIBI TTOTYUCHUSI.

1.8. TexHosorusi Heopranuueckux JoMuHOpopoB. Knaccudukanus moMuHOGOPOB MO Pa3TUUHBIM
npu3HakaM. OCHOBHBIE KJIACChI XMMUYECKHUX COEIMHEHHUH, UCIOJIb3YEMBbIX UISI CUHTE3a HEOPTaHMYECKUX
JTIOMHHO(POPOB. TeXHOJOTHHM CHHTE3a HEOPTaHWYECKUX JIIOMUHO(OPOB. B3auMoOCBs3b MEXIY YCIOBUSMHU
CHHTE3a M  XapakTepucTtukamu  JroMuHO(opoB. CrocoOsl  GopMHpOBaHHS  TOHKOIUIEHOYHBIX
JIOMHHECHEHTHBIX CTPYKTYP MPHU Pa3INUHBIX CIIOCO0aX UX BO30OYXKACHUSI.

Pa3znen 2. TexHos1orusi TMHENHbIX reTepodasHbIX CTPYKTYP

2.1. Texnonorus uHTerpadbHbIX cxeMm. Kiaccudukamuu unterpansibix cxem (MC) mo paznudHbiM
npu3HakaM. TexHomnorust noaynpoBoAHUKOBBIX MC Ha ocHOBe Si. TeXHOIOTHS W3TOTOBICHUS TUTACTUH TSI
NC u3 moHOKpHcTaIndeckoi Oynu. OU3NKO-XMMHUYECKUE OCHOBBI U TEXHHUKA JICTUPOBAHUS KPEMHHEBBIX
MuKpocxeM. Da3oBble paBHOBECHS M KUHETHKa TreTepodasHbIX mporieccoB B cucreme Si-O. TexHomorus
JTURJICKTPUUYECKUX MOKPHITUH Ha OCHOBE OKCUAOB kpeMHUs. Dotonurorpadus. Tpasnenue. OcobeHHoCTH
texHojoruu MIC Ha ocHoBe GaAs. OCHOBHBIE THIBI CTPYKTYP AKTUBHBIX 3JIEMEHTOB, UCHOJb3YEMBIX MPHU
cosmannu  UC:  nmuddy3uoHHO-TTaHApHAS ~ CTPYKTypa,  OSIUTAaKCHAJIbHO-TUIAHApHAS  CTPYKTYpa,
ONHUTaKCHUAIbHO-IUIAHAPHASL CTPYKTYpa CO CKPBITBIM CJIOEM, CTPYKTypa C IUAIEKTPUYECKON H30JIALMEN,
M30IUIaHapHas CTPYKTypa, NOJuIuIaHapHas cTpykrypa, M/III crpykrypa, OnurakcuaabHO-IIaHAPHBIN
Tpansuctop ¢ auoaoMm IIIoTTkH, CTpyKTypa ¢ HMHKEKIIMOHHO-UHTErPAIbHON JOrMKOW TexHoyorus
ruopunHbix MIC. TeXHOIO0THS TOJICTOMIICHOYHBIX MUKPOCXEM.

2.3. Texuomorus mnpuOOPOB BoOCIpou3BeAcHUsS wu300pakeHus. [loHsTHEe T1BeTa, auarpamma
IIBETHOCTH, 1IBETOBBbIE M3MepeHusi, [[BetoBas cucrema MKO. OCHOBHBIE CUCTEMBI MPECTABICHUS IIBETA,
aHaJIOTOBOE U IU(POBOE MPEACTABICHUE 1IBETA. TEXHOIOTUS aKTUBHOTO XKHUIKOKPHCTAIIINYECKON AUCILIES
C TPaH3UCTOPHOM MaTpuIleli Ha ocHOBe Si. TomoJoTWsl aKTHBHOTO XHUIKOKPHUCTAJUTMYECKOTO IUCILIC.
®da3oBeie paBHOBecuss B cuctemMe Si-H. OcoOeHHOCTH TMONY4YeHHS TOHKHX CJIO€B aMOp(HOro
He(OTOUYBCTBUTEIBHOTO KpeMHHsS. DopMHUpOBaHUE TPAH3UCTOPHOW MaTpuipl. MopaenupoBaHue H
O0COOEHHOCTH  TEXHOJIOTUM  TOHKOIUICHOYHBIX  HEOPraHWYEeCKHX  CBETOPHIBTPOB.  OcoOEHHOCTH
doTonmurorpadust mpo3padHbIX MpoBoasamux MOKPeITHH [N203-SnO2. TexHOIOTHS 3JIEKTPOHHO-TYYEBBIX
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TpyOOK. TexHONOrus BaKyyMHOTO (UIYOPECIIEHTHOTO JHCIUIes. TEeXHONOTHs ITUTa3MEHHOW TMaHelu.
TexHOIOTHsI 3JIEKTPOCMAaYUBAIOILIETO TACTLIES.

2.4. Opranunueckas ANEKTPOTIOMUHECLICHIUS. OcHoOBHbIE KJIACCBI OPraHU4YeCKHUX
JIOMHHECITUPYIOMUX CTPYKTYp. OcoberHocTn Mexann3MoB JtomuHectieHun OJIC. TeopeTudeckas Moeb
OpPTaHMYECKUX CBETOM3IYYAIOIIUX TUONO0B. MeToauka moadoopa MaTepuaioB Ijs Co3JaHus rerepodasHoii
OJIC. TexHonOrusi OpPraHUYECKOro AJIEKTPOTIOMUHECIHHUPYIOMIEro AHCIUIes. TEeXHOJOrusi MOJIUMEPHOTO
IIEKTPOJIFOMUHECLUPYIOLETO AUCIIIES.

2.5. TexHomorusi JHWHEWHBIX TeTepoda3HBIX CTPYKTYp Ha TMpuUMepe MNpHOOPOB Tepemadu
HU300paKeHHUS.

TexHonoOrMsT BUAMKOHOB MJIs TEpeladdl IIBETHOTO TEIEBU3MOHHOTO H300pakeHUs. TeXHOIOTHs
MaTPUYHBIX MPUOOPOB C 3apsAnoBoi cBsi3bi0 (CCD maTpuiibl): TOMOJOTHS, PUHIIUI JICUCTBUS, OCHOBHBIC
XapaKTepUCTUKU. TexHomorust GOTOUYBCTBUTEIBHBIX CTPYKTYp Ha ocHoBe MaTpuilbl KMOII TpaH3ucTopos:
TONOJIOTUS,, NPUHUUI JEHUCTBUS, CpPAaBHUTENIbHBIE XapPAaKTEPUCTUKH. [IpocTpaHCTBEHHO-BpEMEHHBIE
MOAyJIATOpbI cBeTa. HazHaueHne u nmpuHuMn AeictBus ocHOBHBIX THNOB [IBMC. TexHonorus marepuanos
U8 WU3rOoTOBJIEHUsA  akTUBHOM  cTpykTypsl [IBMC. TexHosoruss npoCcTpaHCTBEHHO-BPEMEHHOTO
npeoOpaszoBarenst cBeTa (IUisi BUIUMOTO JAHAa30Ha) Ha OCHOBE MOJHKPHUCTAIMYECKOTO CyIb(uIa KaaMus.
TexHonorust  ANEKTPOCTATUYECKOTO  MPOEKIMOHHOTO  JUCIUIes HAa  OCHOBE  JedOpMHUPYEMBIX
MUKPO3EpKaJIbHBIX YCTPOMICTB.

Pazgen 3. TexHos1orusi 00beMHBIX rerepoasHbIX CTPYKTYP HA PUMepPe KepaMUudeCKUX
MHUIIEHEeH 1JI1 MATHETPOHHOTO U 3JIEKTPOHHO-IY4Y€BOr0 PaciblJIeHUsA

XapakTepucTuka KEpaMMYECKUX MHUIIEHEW JJii MarHeTpOHHOTO W 3JIEKTPOHHO-IIY4E€BOTO
pacnbuienus. uarpamma OmiuHrxema s cucteMbl Zn-O-S. TeXHOJIOTHsT —MOKPOTO JIETUPOBAHUS
cynpduaa 1UWMHKAa HoHaMu  TepOusa. TexHOJoruss  BBHICOKOTEMIIEPATYPHOTO  IPECCOBAHUA  MpHU
KOHTPOJINPYEMOM XHUMUYECKOM MOTEHI[Male OJHOTO M3 KOMIIOHEHTOB. TEXHOJOrusi aKTUBAI[MOHHOTO
oTxura no meroay Ban-/[oopHa.

4 O0beM yueOHO# JUCUUIIJIMHBI

Bcero
Brpt yueOHoit padoTi 3au. ex. AK. ygac. AcTp. yac.

O0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY

3 108
MJIAHY 81
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 1,8 64 48
Jlexuun (Jlek) 0,9 32 24
JlabopaTopusie 3ansatus (JI3) 0,9 32 24
[Tpaktuueckue 3ansatus (I13) - - -
CamocrositesbHas padora (CP): 0,2 8 6
CaMocCTOATEIbHOE N3YUYEHHE PA3EJIOB JUCLIUIIINHBI 0,2 8 6
Buabl KoHTpOJIA:
JK3aMeH 1 36 27
KonTakTHas pabora — mpoMexyToyHast 0.4 0.3
aTTecTanus
[ToaroroBka K 3K3aMeHY. 35.6 26,7

AHHOTaUUs padoyeil NPOrpaMmMbl JTUCUUILIIMHBI
«XuMHYeCKas TeXHOJIOTHs I0BEJIMPHBIX MATEPHATIOB)»

1 Heap aucuUNIMHBI — O3HAKOMIIEHHE CTYJCHTOB C Pa3IMUYHBIMH XUMUYECKHUMH TEXHOJIOTUSMHU B
001acTH pabOTHI ¢ IPUPOTHBIMU U UCKYCCTBEHHBIMH I0BEIMPHBIMU KaMHIMH - MEXaHUYECKOH 00paboTKOM,
MOAU(UIIMPOBAHUEM CBOMCTB (00JIarOpa)KMBaHUEM), POCTOM HCKYCCTBEHHBIX KPHUCTAJUIOB M TEXHOJIOTHEH
IOBEJIMPHOT'O TIPOU3BOJICTBA.

2 B pesyabraTe H3y4eHUs] JUCHHUILUINHBI 00y4aI0IUICS TOJI/KEH:
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Obaaoams CeNyIOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH MX JOCTUKCHUS:

IIK-1.1; [IK-1.2; IIK-1.3; [IK-5.1; IIK-5.2; IIK-5.3; IIK-6.2; IIK-6.3; I[IK-6.1

3namop:

- OU3UKO-XUMUYECKUE AaCTIEKThl COBPEMEHHBIX TEXHOJIOTHI MeXaHWYeCKOW 00pabOTKH IOBEIUPHBIX
KaMHEN U MaTEpUAJIOB.

- Meronbl MOAM(UIMPOBAHUS CBOWCTB MPHUPOJHBIX W HMCKYCCTBEHHBIX IOBEJIMPHBIX KaMHEH Hu
MaTepUaOB.

- OCcOOeHHOCTH TEXHOJOTHH OO0Jaropa)XMBaHUsl MPHUPOJIHBIX IOBEIUPHBIX KaMHEH XUMHUYECKHUMH
METOJaMHU.

Ymemos:

- Pa3pabaThiBaTh TEXHOJOTHYECKHE CXEMBbI OOpaOOTKM FOBEIMPHBIX KaMHEH ¢ ydeToM (HU3UKO-
XUMHUYECKHX AacCIEeKTOB IpoIecca.

- Ocy1ecTBIsATh KOHTPOJIb KauecTBa MOIy4aeMon MPOIYKIIUH

- BBIIOHATH NpOCTHIE ONEPALIUU 1O FOBEIMPHOMY ITPOU3BOJACTBY.

-MomudumupoBars (o0iaropakuBaTh) CBOMCTBA (I[BET, KA4€CTBO M Jp. CBOMCTBA) MPUPOIHBIX U
HNCKYCCTBCHHBIX HOBCIIMPHBIX KaMHeU U MaTCpHuaJIOB C HCIOJIL30BAHUCM COBPCMCHHLIX MCTOJOB, a TAKKC
npeJiaraTh HOBbIE MEPCIEKTUBHBIE METOJIBI.

Bnaoemw:

- HaBpixkom oGaropaxuBaHus FOBETUPHBIX KaMHEH.

3 Kparkoe coaepxxanue TUCUUIIMHBI
Pa3nea 1. Texnosiorus o6padorkn

1. Bsenenue. OmnpezneneHue NPUPOAHBIX MU CHHTETUYECKUX IOBEIMPHBIX KPUCTANIOB U MaTEpUAIIOB.
CoBpeMeHHass TEXHOJIOTUYECKasi, TE€MMOJIOTHYECKas knaccupukanmn u np. Lenm wu  3amaum
KpUCTAI000pab0TKH. OCHOBHBIE TIOHSITHS.

2. CTepeosIoTUYECKUN OCMOTp ChIpbs, METOABl COPTUPOBKHM U pa3MeTKU CbIpbsi. (OCHOBHBIE
TEXHOJIOTUYECKHUE MTPUEMBI.

3. @usnueckuil cMbICT MPOLECCOB NUTU(GOBAHUSA U TOJIUPOBAHUS, MMOHITHE CTPYKTYPHO-HAPYILIEHHOTO
ciost (CHC), metons! BeisiBnenus u uzydenus CHC. ®@akropsl, Bnusromnue Ha mapamerpsl CHC.

4. CwmaspiBaronie-oxnaxaaromue xuakoctu. Ponp COX n €€ xumuueckod npuUponbl B IpoLEccax
numdoBanus. Bnusane COX Ha ckopocTh nutndoBaHUs U TapaMeTphl MUTH(GOBAHUS.

5. Ilpouecc orpanenus. KommbroTepHOE MOJENIMpPOBAaHME OIPAaHKM C Y4YE€TOM ONTHYECKUX U
MEXaHWYECKUX CBOMCTB 00pabaThIBAEMOTO MaTepHuaa.

6. Kontposab kauecTBa 00pabOTKH, OCHOBHbBIE METO/Ibl 1 OCOOCHHOCTH.

7. OcoOeHHOCTH OpraHU3aIUu MPEANPUATHA MO 00pabOTKE W MPOM3BOJCTBY IOBEIUPHBIX KaMHEU H
MmatepHaioB. TexHuka 0e30MacHOCTH M YTUIN3AIHA XUMUYECKHX OTXOI0B IIPOU3BO/ICTBA.

Pasznes 2. TexHoJiorusi o0J1aropakuBaHus.

1. Bsenenme. Ormpenenenue oOnaropakuBanus. Llemu u 3amaun. Mertoapl oOnaropakuBaHus,
obopynosanue. [IpaBuna CIBJO oTHOCHTENBHO 0071arOPOKEHHBIX IOBEIUPHBIX KAMHEH.

2. OmnpeneneHue KayeCTBEHHBIX XapaKTEPUCTHK MPHUPOIHBIX KpUCTa/UIOB. [lOHATHE O COPTHOCTU H
KpUTEpUU BBIZENIEHUsT cOpTOB MatepuaioB. Kmaccuduxanus aegexkToB B MNPUPOAHBIX IOBEIHPHBIX
KpHUCTaIax.

3. OrmpeneneHue LBETOBBIX XapaKTEPUCTHK IOBEIMPHBIX KpHUcTauioB. [loHstne o 1Bere, Kak o
¢u3uueckom cBoiicTBe MaTepuana. [loHATHE O XPOMO(OPHBIX LEHTPAX, JOKAIU3AIUSA XPOMOGOPHBIX
npuMecel, METO/Abl ONpeleNeHus XpOMO(OPHBIX HEHTPOB, MUKPOXMMHUYECKUX aHaiu3. OmnpeneneHue
[[BETa IOBEJIMPHBIX KPUCTAJUIOB 110 CUCTEME OLEHKM I[BeTa, pa3zpaboTaHHOW I'eMMOJIOrHuecKum
nHctutyToM AMepuku (GIA) ¢ momotpio KoMIieKTa BETHBIX ATaToHOB GIA GemSet.
4. ®usnyeckrue METOJIbl OOJIATOPAKUBAHUA. YCIOBUS MPOBEACHHUS IPOLECCOB, OINpPEAEIomue
ocobeHHocTH MeTonoB. TepmooOpaborka, HPHT, HTLP, oGayuenue, MeTon WOHHOW WMILIAHTAIIWH,
METOJ HOHHOTO NepEeMEIINBAHNUS

5. Xumuueckue MeToAbl oO0JaropaXMBaHUsS. YCIOBUS TMPOBEACHHUS MPOILECCOB, OINPEACIAIONINe
0COOEHHOCTH METOJIOB. XMMHUECKOE KpaleHHE.

6. DUBUKO-XMMHYECKHE METOAbl MOAU(DUIMPOBAHMS CBONCTB MPUPOIHBIX MOHOKPHUCTAJIOB.
Tepmoauddysus, nponuTka, UMIPErHUpoBaHue, U y3us U3 ra30BON CpeIbl
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7. ObnaropaxruBaHUE TPUPOJHBIX MOHOKPUCTAILIOB. DU3NKO-XMMUYECKHE OCHOBBI MO (DUITUPOBAHHUS

CBOMCTB HPUPOIHBIX MOHOKPHCTAILIOB. MoanuupoBaHue Ka4eCTBEHHBIX M I[BETOBBIX XapaKTEPUCTUK
JParoleHHbIX KaMmHed (anMa3, candup, U3yMpyx U Jp.), PeKOHCTPYKIHsA. PeHTabenbHOCTH mpolecca
obJyaropaxuBaHuUs.

Pa3znen 3. TexHos10rusi AparoueHHbIX MOHOKPHUCTAJIIOB
1. Beegenue. Llenu m 3amaum pocTa AparoleHHBIX MOHOKPHUCTALIOB. MoAenupoBaHHE IPUPOIHBIX
MPOLIECCOB KPUCTANIO00pa30BaHMsl. DKCIEPUMEHTANIbHAS U TEXHUYECKAsh MUHEPAJIOTUsl.
2. PacrniaBHble METOJABI POCTa IOBEJIUPHBIX MOHOKPHCTAJUIOB. YCIIOBUS, OCOOEHHOCTH, (DU3XUMHUS
MPOLIECCOB, aIMapaTypa U OCHACTKA.
3. PacrtBOp-pacmiaBHbIE METOMBI pOCTa. Y CIIOBUSA, OCOOEHHOCTH, (PU3XHUMHUS MPOIIECCOB, ammapaTrypa u
ocHacTka. OCOOEHHOCTH MacCOIMepeHoca B paciijiaBax.
4. T'maporepmaiibHbIE METOABI POCTA. Y CIOBHSI, OCOOCHHOCTH, (PU3XUMHUS TIPOIECCOB U 000pYI0BaHUE
JUTSl TUZIPOTEPMAJILHOTO TIpoliecca. AKTUBATOPHI paCTBOPA U UX POJIb B MPOLECCE POCTA.
5. XuMHuyecKrne METOAbl CHHTE3a IOBEIIMPHBIX MaTEepHalioB (Ha MpUMEpE olaja, MajaxuTa U OMpIO3bl).
OOMeHHBIE XUMUYECKHE PEaKLIUH, IPOLIECCH THApoau3a U ap. Posb TepMonuHamuyeckux ¢akropos, pH,
Eh u koHIIEHTpanuy peareHToB Ha CMEIEHUE PAaBHOBECHUSI M CKOPOCTh CHHTE3a I0BEJTUPHBIX MAaTEPHUAJIOB.

Pa3znen 4. TexHoJ10rusl IOBEJIMPHOTO MPOM3BOACTBA
1. BBeaeHue B TEXHOJIOTHMIO IOBEIMPHOTO mpou3BoacTBa. lLleaw u 3agaum, OpeaMeT H3y4YeHUs.
Hcroprueckue acieKkThl I0BEIIMPHOTO ITPOU3BOCTBA.
2. Meramundyeckue MaTepuanbl. YncThle METalIbl, CIUIaBbl OJIarOPOAHBIX U HEOIArOpOIHBIX METAJUIOB.
OO6mwmit 0630p CBOWCTB METAJIOB M CIUIABOB, MX BHYTPEHHEE CTPOCHHE. PacTBOpMMOCTH METaJIOB.
JluarpaMmbl  COCTOSIHUSL CIUTaBOB. JIByxdaszHble M TpOHHBIE CHUCTEMBl. XHUMHUYECKHE BEIECTBA
IIPUMEHSEMBIE B FOBEJIMPHOM ITPOU3BOJICTBE.
3. OcHOBHBIEC 3Tanbl U CTagUHM MOATOTOBUTEIBHBIX paboT. Beckl u ompenenenue Beca. [IpoOupHbIit
aHayn3 OJaropoJHBIX METAIIOB U cIuiaBoB. OtaeneHue metauioB. llporecc miuaBku U IJIaBUIIBHOE
obopynosanue. ®Omockl. TexHonoruu auTha. [Iporecc 3aTBepaeBaHus paciuiaBa.
4. [Ilpoxatka u BosoueHue. CymHOCTh Tmporecca nedopmaruu MeramuioB. CTapeHHE CIUIaBOB.
Pexpucramnuzanus. Okuciienue npu HarpeBe. KOHTposb MOATOTOBUTENBHBIX Pa0OOT, W3MEPHUTEIbHbIC
WHCTPYMEHTHI ¥ IPUOOPHI. TEXHOIOTHS KOBKH IOBENMPHBIX M3nenuid. ['uoka. Jlehopmarusa u nusmeHenume
CTPYKTYpbl MeTaijioB mpu rudku. IIpoBomouHornGouyHsle M JTUCTOrHOOYHBIE paboThl. Paspezanue u
pactiunuBanue. OnunuBanue. TexHoJorus cBepieHus U (pesepoBanus. [ paBupoBanue. BoikomoTka u
YeKaHKa. TexXHOJIOrHs XOJIOAHON JIMCTOBOM IITaMIIOBKU TpaBUIIbHBIE paCTBOPBI M TEXHOJIOTUS IpoLecca
TpaBJICHUS.
5. Tlaiika. OcHOBHBIE MOHATHS, NPUNION U (HIFOCH. TEeXHONOTUM MalKK MATKAM M TBEPABIM IPHUIIOEM.
CymHOCTh TpaHydsiuu U €€ MeToAbl. TeXHOJNOrHus BBIMOJHEHUS IITU(PTOBBIX U 3aKJIEMOYHBIX
coenunenuil. Pe3pboBbie coequnenus. Llnudosanne n nonuposanue. CylnHOCTh MPOLECCOB, OCHOBHBIE
MOHATHS, 00OpylOBaHWE M HHCTpyMeHThl. KpameBanue u MaTHpoBKa. MeToAbl MOBEPXHOCTHOM
00pabOTKH CIJIAaBOB — OKPACKa, OYMCTKA, OKCUIUPOBaHUE U Jp.. YepHeHMe.
6. Tl'anpBaHOoTexHWKa. [anbBaHWYECKHE TMPOLECCHI M TEXHOJIOTMS TaIbBAHUYECKUX MOKPBITUH.
PonupoBanue, 3omoueHue, cepedpeHue. OMmanupoBaHue. Buabl smaneil U TEXHOJIOTMYECKUN TMPOLEce
sMmanupoBanus. Muakpycranus. [lonrotoBka u3gaenui Kk 3akpenke kamMmHerd. Buabl onpaB U TEXHOJIOTHS UX
nzroropneHus. KacrtoBele u maproeeie omnpasbl. KopHepoBble omnpaBbl. TEXHONOIMS 3aKpenKu
IOBETMPHBIX KamMHed. OOpaboTka um3nmenuil mocie 3akpenku. [loaBmkHbIE coequHEHUs. 3BEHBEBBIC U
mapHupHble coenuHeHus. LTugToBbie coequHeHus. 3aMKH JUTSL FOBETTUPHBIX U3JIEIIHN.

4 O0beM y4eOHOH TUCHHILINHBI

5 Bcero
Bugt yueOHoit padoTet 3au. en. AK. yac. AcTp. yac.
O0mas TpyA0eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY
3 108
MJIAHY 81
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 1,8 64 48
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Jlexuun (Jlek) 0,9 32 24
JlabGopaTopusbie 3ansatus (J13) 0,9 32 24
[Tpaktuueckue 3ansatus (I113) - - -
CamocrositesbHas padora (CP): 0,2 8 6
CaMoCTOATEIbHOE N3YUYEHHE PA3ESIOB JUCLUIIINHBI 0,2 8 6
Buasbl KoHTpOJIA:

JK3aMeH 1 36 27
KonTakTHas pabora — mpoMexyToyHast 0.4 0.3
aTTecTanus

[ToaroroBka K 3K3aMeHY. 35.6 26,7

AHHOTaNuA padoyeil MPOrpaMMbl JUCHUINJIMHBI

«O0opynoBaHNe U OCHOBBI IPOEKTHPOBAHUS MPeANPUATHI 0 MPONU3BOACTBY TEXHHYECKUX
MOHOKPHCTAJIOB)

1. Heap QucHUNIMHBI — MOATOTOBKA KOHKYPEHTOCIIOCOOHBIX CIEIHAIIUCTOB IS TOAPA3ACICHHII

IICHTPOB BBICOKMX TEXHOJOTUH B 00]AacTH pa3padOTKW M TPUMEHEHHS HOBBIX MOHOKPHCTATMYECKUX
MaTepHuasoB

2. B pe3yabTaTe M3y4eHUS IMCUMILIAHBI CTYIEHT J0JIZKEeH:
Obnadams CIETYIONTUMA KOMITETCHIIMSMHA U UHIAMKATOPAMH MX JOCTHKCHHUS:

VK-2.3; VK-2.5; VK-2.7; VK-2.8; IIK-1.1; IIK-1.3; IIK-3.1; IIK-3.3; IIK-4.2; I[IK-6.2;1IK-6.3, IIK-6.1

Buame:
— OCHOBHBIE TEPMUHBI M TIOHATHS HEOOXOIWMBIE ISl TOHMMAaHHS Kypca, OCOOCHHOCTH
MIPOU3BOJICTB U MPEANPUATUN, paOOTAIONINX B 00JACTH BBHICOKMX TEXHOJIOTUH M B YaCTHOCTHU
B 00JIaCTH MPOU3BO/ICTBA MOHOKPUCTAINIOB 1 MOHOKPHUCTANTHYECKUX U3JICTTUH;
— TpaBWIa TPOCKTUPOBAHHUS TEXHOJIOTHUYECKUX, aIApaTypHBIX U TEPCOHAIBHBIX CTPYKTYP
MIPOU3BOJICTBA MOHOKPUCTAIJIOB U MOHOKPUCTAITUYECKUX U3IEIHI;
— COCTaB TEXHUYECKOTO 3aJlaHus Ha TMPOCKTUPOBaHWE WHPPACTPYKTYPHl MPEIIPUSITHS,
3aHUMAIOIKUXCSl TPOU3BOACTBOM MOHOKPUCTAIIIOB U MOHOKPUCTAJUIMUECKUX U3/CIINN;
Ymemn:
— TPOEKTHPOBATh  TEXHOJIOTMYECKWE, amnmaparypHble H  IMEPCOHAIBHBIE  CTPYKTYPBI
MIPOU3BOJICTBA MOHOKPUCTAIIIOB U MOHOKPHUCTAILNTUYECKUX U3JIETUH.
Brnaoems:
— TPaKTUYECKUMH HaBBIKAMU aHAJIM3a CIOKHBIX TEXHOJIOTMYECKUX M alapaTypPHBIX CUCTEM.

3. Kpartkoe coaep:xaHue TUCHUILIHHBI
1.  TloHsTus: «@peANpPUITHEY, «ITPOU3BOACTBO», «TEXHOJIOTMYECKAs JUHUS», «YCTAaHOBKA»,
«CHCTEMa YCTAaHOBKHY», «OJIOK CHCTEMBI», <«OAJEMEHT CHCTEMBI», «y3el cuctembl». CocraB
TEXHOJIOTUYECKON JMHUU. DaKTOPbI, ONPENEeNAIONIUe TEXHO-IKOHOMHUYECKYIO A(PPEKTUBHOCTD
TEXHOJIOTHYECKOHN JTUHHH.

2. CocraB nepcoHana TexHoJoruueckoit uuun. [lcnxopusnyeckrne HOpMaTHUBBI 0OCTYKUBAHUS
000opyIoBaHUs.
3. Ilapamerpuueckue psiibl MallMH M HMX COCTaB C THUIIOPAa3MEPaMHU MOHOKPUCTAIUIOB U

MPOU3BOAUTEIBHOCTHIO TEXHOJIOTUYECKOW JIMHUU. TEXHOJIOTMYECKUE JIMHUM C HENpPEepPhIBHBIM
MPOLIECCOM BbIpAIIMBAHUSA MOHOKPHUCTAUIOB, UX MPOU3BOAUTENbHOCTh. CHHXPOHM3UPOBAHHBIC
TEXHOJIOTHYECKUE  JIMHWUW, WX TEXHO-dKOHOMHYeckas dddexkruBHOCTh.  KoOHBeiepHbIe
TEXHOJIOTUYECKHE  JIMHUM  JUIi  IPOU3BOJACTBA  MOHOKPHUCTAJUIMYECKUX — H3LEIUH, UX
MIPOU3BOAUTENBHOCTh. [ MOKME TMepecTpanBaeMble JIMHUH. YHUBEpCAIH3aAIUsI O0OpYIOBaHHMS.
ACCOPTUMEHT, BHJIbI aCCOPTUMEHTA, KOAM(PHUKAIUS acCOPTHUMEHTa. PwiHOYHAs 3((HEKTUBHOCTH
accopTUMEHTa. TeXHOJOTMYECKHE JIMHUM C TTOBBIIIEHHBIM YPOBHEM Ka4eCTBA MOHOKPHUCTAJJIOB U
MOHOKPHUCTAJUIMYECKUX U3AENUI. MEeTObl OUNCTKHU CHIPBEBBIX MPOAYKTOB. [lepekpucrannusanus.
Ontummsanus ypoBHS KadecTBa. TexHO-dKOHOMHYecKass 3(PQGEeKTHBHOCTh YpPOBHS KadecTBa.
TexHonornyeckue JUMHUM C YTWIM3ALMUEH OTXO0AOB. Buapl yrunuzamuu o0TX0m0B. MeTonbl
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yruiu3anuu. PacdeTHple cXeMbl yTWIM3alMU. TeXHUKO-d3KOHOMHYECKas 3(PPEeKTHBHOCTD
YTHIIN3ALHAH.
4.  TexHonoruueckas cxema IpousBoAcTBa. IIpaBuiia cocTaBieHMs] TEXHOJIOIMYECKOH CXEMBI.

PacuetrHas cxema mnepepaOOTKM CBHIPBEBBIX MPOAYKTOB B MOHOKPHCTA/UIBI. PacueT MmomiHocTH
NPOM3BOJICTBA 10 MOHOKpHCTaiiaM. PacderHas cxema mnepepaOOTKHM MOHOKPUCTAJUIOB B
MOHOKPHUCTAJUIMYECKHE H3Aennsd. PacyeT MOIIHOCTH MPOM3BOJACTBA MO MOHOKPHUCTANIMYECKUM
u3nenusM. PacueTHast cxema mepepaOOTKH CBIpbSl B CBIPbEBBIE MPOAYKTHL. Pacuer momHoCTH
IIPOU3BOJICTBA IO CBIPHEBBIM IpojayKTaM. Pacuer pacxona celppsd. Pacuer BcmomoraTenbHOro

CBIPBSl U MaTEpUAJIOB.

5. JluHamMKa CTpPYKTyphl Mpeanpusatus. AnmapaTypHas CTpyKTypa npou3BoAcTBa. Ilman
IIPOU3BOJCTBEHHBIX IOMEILCHUN.
6.  CTpyKTypa CpeICTB TEXHUKH OE€30MIaCHOCTH, OXPaHbI TPYa U OXPaHbl OKPY>KAIOLIECH CpeIbl.

4. O0beM yueOHO# JUCUUIJIMHBI

BCEI'O 6 cemecTp 7 cemecTp
Bunpr yue6HOM paboTh
B B B B akagem. B B akagem.
3aYETHBIX | aKaJeM. | 3a4eTHBIX gacax 3a4eTHBIX qacax
eAMHUIIAX yacax eAMHUIIAX eMHUIAX
O01mas Tpy10eMKOCTH
JAUCIUIIJINHBI 11O 6 216 4 144 2 72
Y4eOHOMY IJIAHY
AyIMTOpPHBIE 3AHATHS: 2,1 52 2 48 - -
Jlexmum (JIek) 1 32 1 32 - -
IIpaxkTrueckue 3aHATUA
(IT3) 0,6 20 0,5 16 0,5 16
CamocrosiTesibHast padoTa 2.9 128 15 60 1,5 56
(CP):
KonTakTHas 0.6 0.4
CaMOCTOSATENIbHAs paboTa
CaMocTosTenbHOE 1 1,5
M3y4yeHUe pa3/esoB
JUCIUITNHBI
KypcoBoii npoekt 1,9 36 - - 1,5 55,6
Bua koHnTpoJis:
3ader ¢ OLEeHKOM +
IK3aMeH 1 36 1 36
KonrTakTHas padora —
MPOMEKYTOYHAS 0,4
arrecTanus
IloaroroBka K 3K3aMeHy. 35,6
Bua uTOroBoro KOHTpoJIsi: IK3aMeH 3a4eT ¢ OLEHKOM
BCEI'O 6 cemectp 7 cemecTp
Bunbr yaeOHoiA B B B B B B
paboThI 3a4ETHBIX | AaCTPOHOM. | 3a4YETHBIX | ACTPOHOM. | 3a4YETHBIX | ACTPOHOM.
€IMHUIIAX yacax eAMHUIIAX yacax eAMHHIIAX yacax
Oomasn
TPYA0EMKOCTh 6 162 4 108 2 54
AUCHMILINHBI 110
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Y4eOHOMY IIaHY

AyIHUTOpHBIE
3aHATHUS:

2,1

52

36

Jlexmum (JIek)

24

24

IIpaxkTrueckue
sansTus (113)

0,6

15

0,5

12

0,5 12

CaMocTosTeIbHASA
padora (CP):

2,9

96

1,5

45

1,5 42

KouraktHas
CaMOCTOSITEIbHAS
pabota

CaMOCTOITEIBHOE
W3y4YeHHue pa3/eioB
TUACIUTITHHEI

0,45

1,5

0,3

KypcoBoii mpoekt

1,9

27

Bua konTpoJs:

3a4deT ¢ OLEHKOM

IK3aMeH

27

27

KonTakTHas padora
— MPOMEKYTOUYHASA
arrecrauus

0,3

IloaroroBka k
IK3aMeHy

26,7

Bujg urorosoro
KOHTPOJIAA:

IK3aMeH

3a4eT ¢ OLEHKOM

AHHOTauA padoyell MPOrpaMMbl JUCHUIJIMHBI

«O0opynoBaHHe M OCHOBBI MIPOEKTHPOBAHNS NPEeANPHUATHI 110 NPOU3BOACTBY TOHKOIJIEHOYHBIX

reTepoCcTPyKTYp»

1 Heap aucnumiaumHbl — oOydeHUE CTYACHTOB OakanaBpuaTa 3HAHUSM, YMEHHUSM M HaBbIKaM
UCTIONIb30BaHUsI WHGPOpMAlMu O MeToJaX u OOOpyJOBaHWU MJIsi TPOU3BOJCTBA TOHKOIUICHOYHBIX
TeTepOCTPYKTYP ISl NPUOOPOB IIEKTPOHUKH U (POTOHUKH..

2 B pe3yabTaTe u3yuyeHHUs JUCUMILIMHBI 00y4aIOIIHUIACH 10JI7KEH:
Obaaoams CleqyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:
VK-2.3; VK-2.5; VK-2.7; VK-2.8; IIK-1.1; I[IK-1.3; IIK-3.1; I[IK-3.3; IIK-4.2; [IK-6.2;1IK-6.3; IIK-6.1

3namp:
— Kunaccudukanus METOJOB TMOJYY4EHHUs IUICHOK B TEXHOJOTHUAX TeTepoda3HbIX IUICHOYHBIX
CTPYKTYP JJI IPUOOPOB IEKTPOHUKHU U (DOTOHHKH.
— Knaccudpukanus oOopynoBaHus Ui TMOJNYYEHHS IUJICHOK B TEXHOJOTHSX reTepodazHbIX
TUICHOYHBIX CTPYKTYP VISl MPUOOPOB IEKTPOHUKU U (POTOHHKH.
— OcHoBHBIE JTambl TPOEKTUPOBAHHUS TPHUOOPOB DJICKTPOHUKA HA OCHOBE TreTepoda3HbIX
IJICHOYHBIX CTPYKTYD.
— TexHonoruueckue M OKCIUTyaTallMOHHbIE TpeOoBaHMS K OOOPYJOBaHMIO IJsi MPOM3BOACTBA
rerepoda3HbIX TUICHOYHBIX CTPYKTYP.
—  @DaxTophl, OMNPEACTSAIONINE TEXHOJOTHYECKHEe TIOTepH TMPH MPOU3BOJCTBE TeTepoda3HbIX
TUICHOYHBIX CTPYKTYP VISl IPUOOPOB IEKTPOHUKU U (POTOHHKH.
Ymems:

@®opmynupoBaTh TpeOOBaHUS K TEXHOJOTMYECKOMY OOOPYIOBAHHUIO
rerepoazHbIX MIIEHOYHBIX CTPYKTYP I IPUOOPOB SNEKTPOHUKH U (POTOHHKH.
OcymiecTBIATh BEIOOP METOJOB U 000PYIOBaHMS JUIsl POU3BOICTBA reTepo(a3HbIX MIEHOYHBIX
CTPYKTYP JJI IPUOOPOB ANEKTPOHUKHU U (DOTOHHKH.

CocTaBnATh KOMITIOHEHTHI ~TEXHOJIOTMYECKOH JOKYMEHTAMHM C YyYETOM COBPEMEHHBIX
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oredyectBeHHBIX (OCT, 'OCT) u 3apy6exxubix cranaaptoB (SEMI).
Bnaoemp:
— HMHdopmamumeil 0 COBpEeMEHHBIX M MEPCIEKTUBHBIX METO/AAX IOJIyYEHHUs] TOHKOMJIEHOYHBIX
TeTepPOCTPYKTYP ISl PA3IMUHBIX TPUOOPOB JEKTPOHUKH U (POTOHUKH.
— HMudopmarmmeil Mo OCHOBHBIM THIIAM TEXHOJOTHYECKOTO OOOpYIOBaHUS IMpH (HOPMHUPOBAHUU
TOHKOIUIEHOYHBIX TETEPOCTPYKTYp Ul PA3JIMYHBIX HPUOOPOB AIIEKTPOHUKH M (HOTOHHKH
BaKyyMHBIMU METO/IaMHU.

3 Kpartkoe copep:kanue JMCIHHIIIHHBI

Pazgen 1. Meroabl (popMUPOBAHMS TOHKOIIJIEHOYHBIX FeTEPOCTPYKTYP.

Krnaccudukanus MeTofoB moiaydeHusi rerepoda3HbixX MICHOYHBIX CTPYKTYP Ha OCHOBE aMOP(HBIX,
MOJIMKPUCTAININYECKUX, MOHOKPUCTAIIMYECKUX U SMUTAKCUAIBHBIX MIJIEHOK.

BakyymHble MeTOABI TOJYYEHHS TOHKUX IUICHOK. TEXHOJOTMHM BaKyyMHOT'O TEPMHYECKOTO
pacnibutenus. [IpsiMoe 1 KOCBeHHOE pe3ucTHBHOE mcnapenue. KoHcTpykiuu ucnapureneid. TpeboBaHus K
MaTepuaiaM HCIapuTeNeldl U KOHTEHHEPOB. DIIEKTPOHHO-JIY4eBOE pacibuieHre. JJmuHHOPOKYCHBIC MYIIKH.
IIymku Ilupca. TexHOTOTMM MUIIEHEW A DJEKTPOHHO-IYYEBOIO pachbuUieHus. HWMHIyKIMOHHOE
pacnbiieHre. KOHCTpYKTHBHBIE OCOOEHHOCTM M 00JlacTh TpuMeHeHus. JlazepHoe wucmapeHue.
XapakTepucTUKa YCTAaHOBOK M TPEOOBaHUS K 000PYI0BAHHUIO.

TexHonmorus pacnbUieHUs MaTE€pUANOB IMOJ JEHCTBUEM HEUTPAIbHBIX M 3apsDKCHHBIX YaCTHLI.
PaBHOBeCHass W  HEpaBHOBECHAas, BBICOKO- M  HHM3KOTEMIIEpaTypHas Iuia3ma. BousbT-ammepHas
XapaKTepUCTUKA pPa3psAoB. TeXHONOTHUS JUOJHOTO, TPUOAHOTO W MArHETPOHHOTO  PACIbUICHHUS.
MaruetpoHnbl nocTostHHOro Toka 1 BY Marnerponsl. MoHHO-IIIa3MEeHHOE pacnbuieHue. PeakTHBHOE MOHHO-
Ma3MeHHoe pacnbuieHue. oHHO-myueBoe pacnbuUieHHe. PeakTMBHOE MOHHO-IYYEBOE paclblICHUE.
TexHOJIOrnY MUILIEHEN ISl MOHHOTO U IIJIA3MEHHOTO PaCIIbUICHMUS.

TexHoNOTHS XUMHUYECKOTO pa3joXeHWs Tapa. BbpiOOp TEXHOJOTHYECKHX MAaTEpUajoB W
KOHCTPYKTUBHBIE OCOOCHHOCTH pa3JMYHBIX BApUAHTOB MeETOJAa. TeXHONOrus OMHApPHBIX CYIb(QHUIHBIX
MOJIYITPOBOJTHUKOB. Y CJIOBUS MOTYYEHUS MOJIH- U MOHOKPUCTAIUNIMYECKHUX CTPYKTYP.

TexHOMIOrusT XMMHUYECKOTO pa3jIoKEHUs Napa IpU IOHM)KEHHBIX TEMIEPAType M JaBJICHUH.
Homenknarypa cnoeB, monydaembix 1o TexHojgorun LT-LPCVD. TexHoloruss OKCUIHBIX CIIOEB IS
HaHOPA3MEPHBIX CTPYKTYP.

TexHONMOTUS ~ XMMHUYECKOTO  PA3jOKEHUS METAUIOPTAaHMYECKUX COEAMHEHUH B  BaKyyMe.
Homenkiatypa MeTauIOpraHM4eCKUX COEIUHEHUW, HUCHOJIb3YEMBbIX Ui IOJY4EHHUS CIOEB METOAO0M
pa3nokeHusT MeTallopranndeckux coeauHeHuii B Bakyyme (MOCVD). KoHcTpykTuBHBIE OCOOCHHOCTH
BaKyyMHOT'O 000PYIOBaHHMS /I MHOTOCIIOMHBIX TE€TEPOCTPYKTYP, ModydaeMbix metogom MOCVD.

Pa3nea 2. IIpon3BoacTBO € HCNOIBb30BAHUEM BAKYYMHBIX TEXHOJIOTHH.

[lonsstne  mpousBonctBa.  TexHomormdeckas  CTPYKTypa BAKYyMHOI'O  IIPOM3BOJICTBA.
[Ipon3BojcTBEHHBIE U TEXHOJOTMYECKHUE Ipoiecchl. COCTaBHbIE YacTH TEXHOJOTUYECKOro Ipoliecca:
onepanus, MO3uIKs, yCTAaHOBKA.

OCHOBHBIE THUIIBI TEXHOJIOTUYECKOTO OOOPYIOBAHUS ISl CO3MAHUS KOHTPOIUPYEMOM aTMoc(epsl B
TEXHOJIOTMYECKUX arperatax. CHUCTEMBI CO3JaHUs IPEABApUTENBHOIO Bakyyma. CHCTEMbl MACISHOW M
Oe3macisiHON oTkauyku. CHCTEMBI CO3aHUS BRICOKOTO U CBEPXBBICOKOTO BakyyMa. CHCTEMBI IITIO30BAHMSL.
CucreMbl aBTOMaTHYECKOT0 MOJIEPKAHUS TTOTOKOB pab0YMX ra30B MPU HU3KUX U CBEPXHU3KUX JaBIICHUSX.

Paznen 3. OcobGeHHOCTH CO3aHNS MPOU3BOACTB HA OCHOBE HAHOTEXHOJIOT M i

OcHoBHbIE acCHEKThl U OCOOCHHOCTHM HAHOXJEKTPOHUKH. HaHOpa3smepHble CTPYKTypHBIE
KOMIIOHEHTHI. 30HJOBBIE TEXHOJIOTMU. MeEXaHWYECKHE HU3MEPUTEIbHbBIE YCTPOHMCTBA C  BBICOKOM
paszpeuiaroneii 1 JeTeKTUPYIOIIel ClIOCOOHOCTBIO.

HaHoTexHO/MOrnueckue KOMIIOHEHTBI COBPEMEHHOW JJIEKTPOHUKH. KOHBEKTHMBHBIE CHCTEMBI
oxJaxJaeHus. 3akoH Mroppest 1 peKypcHBHas CUCTeMa TPyOompoBoaoB. KOHCTpYKIMS HAHOOXJIAJUTEINS.
Oxnaxjaroias eMKOCTh B MaKpocKonuueckoM o0beme. TokompoBoasiue 10poxKu. M3onupyromue ciou u
KOHTAaKThl TYHHEJIUPOBaHUA. MOy IMpyeMble TYHHEIIbHbIEC TEPEXO/IbI.

Pasznen 4. KypcoBoii npoekT Oco0eHHOCTH CO31aHMsI IPOU3BOJACTB HA OCHOBE HAHOTEXHOJIOTH A

4 O0beM yueOHO# JUCUUIJIMHBI
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Bunpr yue6HOM paboTh

BCEI'O

6 cemecTp

7 cemecTp

B B
3a4ETHBIX

CAMHUIax gacax

aKazeM.

B B akanem.
3a4ETHEIX
eIUHUIIaX

gacax

B B akanem.
3a4ETHBIX gacax
€IMHULIAX

O01mas Tpy10eMKOCTh
JUCIHIIMHBI 110
Y4eOHOMY IJIAHY

6 216

4 144

2 72

AyIMTOpPHBIE 3aHATHS:

2,1 52

2 48

Jlexmum (JIek)

1 32

1 32

IIpakTrueckue 3aHATUA

d13)

0,6 20

0,5 16

0,5 16

CamocrosiTesibHast padoTa
(CP):

2,9 128

1,5 60

1,5 56

KonrakTHas
camocTosITeNbHas paboTa

CaMocCTOITEIbHOE
M3y4yeHUe pa3/eioB
IUCIAIUINHBI

0,6

1,5

0,4

KypcoBoii npoekt

1,9 36

1,5 55,6

Bua koHnTpoJis:

3a4yeT ¢ OLEHKOI

IK3aMeH

1 36

KonTakTHas padora —
NMPOMeKYTOUYHAS
arrecrauus

0,4

IToaroToBKa K 3K3aMeHy.

35,6

Bua uTOoroBoro KOHTpoJIs:

IK3aMeH

3adeT ¢ OLEHKOM

BCEI'O

6 cemecTp

7 cemecTp

Bunasr yueOHnoi
paboThI

B
3a4ETHBIX
eIMHUIAX

B
aCTPOHOM.
qJacax

B
3a4ETHBIX
eIMHHUIIAX

B
aCTPOHOM.
qacax

B
3a4ETHBIX
eIMHHUIIaX

B
aCTPOHOM.
qacax

Oomasn
TPYAOEMKOCTh
AUCHMILIMHBI 110
Y4eOHOMY IJIAHY

162

108

54

AyauTOpHBIE
3aHATHS:

2,1

52

36

Jlexmm (JIek)

24

24

IIpaxkTrueckue
sansaTus (I113)

0,6

15

0,5

12

0,5

12

CaMocTosTeIbHASA
padora (CP):

2,9

96

1,5

45

1,5

42

KourakTHas
CaMOCTOSITEIbHAS
pabora

CaMocTOoITEIbHOE
M3y4yeHue pa3/eioB
IUCIAIUINHBI

0,45

1,5

0,3

KypcoBoii npoekt

1,9

27

41,7

Bua konrpoJs:
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3a4yeT ¢ OLEHKO +

IK3aMeH 1 27 1 27

KonrakTHas paGora
— MPOMEKYTOYHASA 0,3
arrecrauus

IloaroroBka k

26,7
IK3aMeHy

Buja urorosoro

IK3aMeH 3a4eT ¢ OLEHKOM
KOHTPOJIAA:

AHHOTaUUsA padoyeil NPOrpaMMbl JUCUUIIIMHBI
«O0opynoBaHMe ¥ OCHOBBI IPOEKTHPOBAHMS NMPEANPUATHI 110 NPOU3BOACTBY H 00paldoTke
I0BEJIMPHBIX KPHCTAJLIOB
1 Heap (MCHUNIMHBI — OCBOEHUE CTYEHTaMH TEXHOJIOTUU ITPOU3BOJICTBA I0BEJIUPHBIX MATEPUATIOB
U e€ amnmapaTHOro COINpPOBOXKACHHUSA, O0OOpyHOBaHMs Uil pabOThl C MPUPOJHBIMH U HCKYCCTBEHHBIMH
IOBEIMPHBIMU KaMHSIMH - MEXaHHMYECKOW 00paboTKON, MOIU(PHUIIMPOBAHUEM CBOUCTB (00JIaropaXMBaHUEM ),
POCTOM UCKYCCTBEHHBIX KPUCTAJIIOB.

2 B pe3yabTaTe u3yuyeHHs JTUCUMILIMHBI 00y4AIOIIHUACH 10JIKEH:

Obnadamye CleAyOMUMU KOMIIETEHIIMAMHU U UHIMKATOPAMH UX JTOCTHUKECHUS:
VK-2.3; VK-2.5; VK-2.7; VK-2.8; IIK-1.1; I[IK-1.3; IIK-3.1, IIK-3.3; IIK-4.2; [IK-6.2;1IK-6.3; IIK-6.1

3uamo:

-OCHOBHBIE TEXHOJIOTMUECKHE CXEMbl U OCHOBBI NMPOEKTUPOBAHUS IMPOU3BOJCTBA IMpHU paboTe C
HNPUPOIHBIMH U UCKYCCTBEHHBIMH IOBEJTMPHBIMU MaTEpUaTaMU.

-Metoab! MexaHn4yeckoit 06paboTKH, MOAUPHUIIMPOBAHUS, TOTYYEHHS] HICKYCCTBEHHBIX KPUCTAIJIOB U
MaTepHajIoB IOBETHUPHON MPOMBIIIJICHHOCTH.

-IIpuHIUOBI TPOEKTUPOBAHUS U ACATEILHOCTU MPEANPUATHI MO TPOU3BOCTBY IOBEIUPHBIX KaMHEH
U MaTepuaoB.

Ymemos:

-Ucnonp3oBath 000pynoBaHue ajsi 00pabOTKH IOBETUPHBIX KAMHEW U MaTepUaOB.

- MoaudunmpoBaTh CBOWCTBA FOBETUPHBIX MAaTEPHAIIOB.

- BoiOupath ontumanbHble TEXHOJIOTHU ITPU 00pabOTKE MOHOKPUCTALIOB.

Bnaoemu:

- HaBpikOoM 00paOoTKH MPUPOIHBIX U UCKYCCTBEHHBIX MOHOKPHCTAIIIOB.

3 Kpartkoe copep:kanue JMCIHIIIHHBI
Paszgea 1. Texnosorusi o0padoTku

Beegenue. OmnpeneneHue MNPUPOIHBIX IOBEIUMPHBIX KamMHeW u MarepuanoB. CoBpeMeHHas

TexHuueckas kiaccudukauus u np. Lenu u 3agaun. OCHOBHBIE TOHATHS.

2. TlpoekTupoBaHHE MPOU3BOJCTBA MO OOpPaOOTKE IOBEIMPHBIX KaMHEH. TeXHOIOTHYECKHE CXEMBI
IIPOU3BOJCTBA U UX allllapaTHOE BomuionieHue. [loonepanuoHHblil XpOHOMETpaX.

3. PacnunoBouHblE U MOAPE3HbIE CTAHKU U MHIIbl. [IpUHIUI NEWCTBUS U OCHOBHBIE TEXHHUYECKHE
XapaKTEPUCTUKH.

4. HlnudoBanbHble CTAaHKUA - MPUHIUN JEHCTBUS W OCHOBHBIC TEXHUYECKHWE HaHHbIE. ['pyOas
o0upka, nudoBanue U noiaupoBanue. GU3NyecKuil CMBICH MPOILIECCOB, MaTEpPHAJIbl U OCHACTKA.

5. Tlpomecc m3roroBneHust KabomoHOB. Pa3zMeTka, pacnuioBka, HakJeiika, 00aupKa, nUTHpOBaHUE U
nosmmpoBanue. Dopmbl KaOomoHOB. OCOOEHHOCTH W3rOTOBJICHUS KaOOIIOHOB W3 Pa3HBIX
MaTepHUaoB.

6. Tuner orpanounsix mnpucrnocobsiennit. [Iporecc orpanenus. Pasmerka, pacnuiioBka W 3aJaHHUE
¢dopmbl. Haknelika u nepekieiika. OrpaHeHue 1 MoJMpoBaHUEe KOPOHKH U MaBuiboHA. [IpombIBKa
Y YIMaKOBKa OTpaHEHHBIX KamMHel. DopMa orpaHeHHBIX KaMHEW. Pacuer u ontumMu3anus ONTUKU U
reoMeTpur oOrpaHeHHbIX KamHed. [lonstue o ¢QanTazuitHbIX Qopmax orpaHku. TeXHOIOTHs
M3TOTOBJICHUS Kp-17 u kp-57.

—_—
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8.

9.

l'antoBka. M3roroBnenue mapoB. Ceepinenue. Mozanka. Pe3p0a mo kamHIO, PakOBUHE, KOCTH.
TexHomorust, Matepuaisl U 000pynoBanue. HoBbie mepcrieKTHBHBIE METOABI 00PaOOTKH.
KoHnTpons kauecTBa 00pabOTKH, OCHOBHBIE METOABI U 0COOCHHOCTH. O0OpyIOBaHUE IJIsT KOHTPOJIS
KayecTBa.

OcobeHHOCTH OpraHu3alMy MPEANPUITUN 110 00padoTKe M MPOU3BOJICTBY IOBEIUPHBIX KaMHEH U
MaTepuainoB. TexHruka 0€30MacHOCTH M YTHIIM3ALMsI OTXO0B ITPOU3BOJICTBA

Pa3nea 2. TexHoJsiorus 06;1aropakuBaHusl.
1.

Benenune. OmnpezneneHue KaueCTBEHHBIX XapaKTEPUCTHK MPUPOIHBIX KpuctawioB. [loHsTue o
COPTHOCTH W KpUTEpPUM BBIJCIEHUS COpTOB MaTepuainoB. Kiaccudukamuss MeTonoB
MOIU(DUIIPOBAHHS KAaYECTBEHHBIX XapPaKTEPUCTUK FOBEIMPHBIX MOHOKpUCTAILIOB. Du3nudeckue,
XUMHYECKHEe U (U3UKO-XMMHUYECKHE METOAbl MOIU(UIMPOBAHUS CBOWCTB MPUPOIHBIX
MOHOKPUCTAJIJIOB. Y CJIOBUS IPOBEIEHUS IPOLECCOB, OMpenelsone (HakTopbl METOJOB U HX
anmnaparypa. ObnaropakxuBaHue MpUPOJHBIX MOHOKPUCTAIIOB. MoauduurpoBanue IparoieHHbIX
KaMHel (anmmas, candup, u3ympya u Ap.). MoauduuupoBaHue IOBEIUPHBIX KamHed 2, 3 u 4
KaTeropur. ODKOHOMHYECKas  IeJIeCOO0pa3HOCTh  MOIU(HUIIMPOBAaHMS, BBHIOOP  METOJOB
obnaropaxuBaHus Ha Pa3IUIHBIX IPUMEPAX.

OcoOeHHOCTH OpraHu3allid W TEXHHUKAa O€30MacHOCTH TPEANpUITHA U jabopaTopuil o
00JaropaXMBaHUI0 M MOIU(DUIIMPOBAHUIO CBOMCTB MPHUPOIHBIX M UCKYCCTBEHHBIX IOBEITUPHBIX
KaMHEW 1 MaTepHuasoB.

[IpoexTupoBaHue MPOU3BOACTBA MO O0OJArOpaXMBAHUIO OBETUPHBIX KaMHEW M MaTepuaoB.
OcoOenHocTH  pa3pabOTKH TEXHOJOTMYECKMX CXEM IIPOM3BOJICTBA M  PACUYETHBIX CXEM
MOIU(PHUIMPOBAHUS PA3TUUHOTO FOBEITMPHOTO CHIPbSL.

Paznen 3. TexHoy10rusi AparoueHHbIX MOHOKPHUCTAJIIOB
1.

Beenenue. llenu u 3amauu MOdydeHUs HOBEIUPHBIX MarepuanoB. PU3HKO-XUMHUUYECKUE OCHOBBI
IIPOLIECCOB CUHTE3a IIMUXTHI M POCTa MOHOKPHUCTAJUIOB. PacIulaBHBIE METOABI POCTA IOBEIUPHBIX
MOHOKPHUCTAJUIOB.  PacTBop-paciuiaBHble  METOABI pOCTa M KCIOJIb3yeMas  amnmnaparypa.
I'maporepmainbHble METOBI pOCTa. Y CIOBUSA, OCOOEHHOCTH, (PU3XHUMUS MPOLECCOB, anmnaparypa u
OCHAcTKa. XMMHUYECKHE METO/bl CHHTE3a IOBEIMPHBIX MaTepHajoB (Ha MpUMeEpe ornajia, MajaxuTa
1 OMPIO3bI).

[IpoekTupoBaHue IPEANPUATHNA 10 POCTY U HMPOU3BOJCTBY IOBEIUPHBIX KAMHEH M MAaTEpUAIIOB.
KunbepHeTnueckre 0CHOBBI ONITUMH3ALMK TEXHOJIOIMUECKOTO IIpoliecca.

4 O0beM yueOHO# JUCUUIIJIMHBI

BCEI'O 6 cemecTp 7 cemecTp
Bunast yueOHoI paboThI
B B B B akazem. B B akazem.

3a4ETHBIX | aKaJeM. | 3a4eTHBIX yacax 3a4€THBIX yacax

€IMHUIIAX qJacax €IMHUIIAX €AMHUIIAX
O01mas Tpy10eMKOCTH
JAUCIUIIJINHBI 11O 6 216 4 144 2 72
Y4eOHOMY IJIAHY
AyIMTOpHBIE 3aHATHS: 2,1 52 2 48 - -
Jlexmm (JIek) 1 32 1 32 - -
IIpakTrueckue 3aHATUA
(I13) 0,6 20 0,5 16 0,5 16
CamocrosiTesibHast padoTa 2.9 128 15 60 1,5 56
(CP):
KonrakTtHas 0.6 0.4
CaMOCTOSATENIbHAs paboTa
CamocTosiTeTbHOE 1 1,5
U3Y4YEeHHE pa3fesioB
JUCHUTUTUHBI
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KypcoBoii npoekT

1,9

36

1,5

55,6

Bua konTpoJis:

3a4yeT ¢ OLEHKO

IK3aMeH

36

1 36

KonrakTHas padora —
MPOMEKYTOYHAS
arrecrauus

0,4

IToaroToBKa K 3K3aMeHy.

35,6

Bua uTOroBoro KOHTpoJIsi:

IK3aMeH

3a4eT ¢ OLEHKOM

Bunasr yuebnoi
paboThI

BCET'O

6 cemectp

7 cemecTp

B
3a4ETHBIX
eIMHUIAX

B
aCTPOHOM.
qacax

B B
3a4€THBIX

eIMHUIIAX Jacax

aCTPOHOM.

B
3a4ETHBIX
eIMHUIIAX

B
aCTPOHOM.
qacax

Oomasn
TPYAOEMKOCTh
AUCHMILINHBI 110
Y4eOHOMY IJIAHY

162

4 108

54

AyauTOpHBIE
3aHATHS:

2,1

52

2 36

Jlexuuu (JIek)

24

1 24

IIpaxkTrueckue
sansaTus (I13)

0,6

15

0,5 12

0,5

12

CaMocTosiTeIbHASA
padora (CP):

2,9

96

1,5 45

1,5

42

KouraktHas
CaMOCTOSITEIbHAS
pabota

CaMocCTOITEIbHOE
M3y4YeHUe pa3/eoB
IUCIAIUINHBI

0,45

1,5

0,3

KypcoBoii npoekT

1,9

27

41,7

Bua koHnTpoJis:

3a4yeT ¢ OLEHKO

IK3aMeH

27

KonTakTHas padora
— MPOMEKYTOUYHASA
arrecrauus

0,3

IMoaroroBka K
IK3aMeHYy

26,7

Bua utorosoro
KOHTPOJISI:

IK3aMeH

3a4eT ¢ OLEHKOM

AHHOTauA padoyeil MPOrpaMMbl JUCHHUIJIMHBI

«Hcnonb3oBanue nuarpamm (a3zoBbIX pABHOBECH NPU CMHTE3€¢ MATEPHAJIOB JIEKTPOHUKHU U
(poronuxn»
1 Heap aucummianHbl — GOPMUPOBAHKUE Y CTYIEHTOB OakanaBpuaTa MpPEICTaBICHUNH O TOMOJIOTHH
muarpamMMm  (a30BBIX PABHOBECHH W HCIONB30BaHUS STOW HMHPOpPMAIMM TpHU pa3pabOTKe TEXHOJIOTHI
MaTepuasoB Ha OCHOBE (a3 XMMHUYECKHX COETUHEHUI ¢ KOHTPOJIUPYEMBIM OTKIIOHEHHEM OT CTEXHOMETPUH
2 B pe3yabTaTe n3y4eHHs IMCHUILIHHBI 00yYAIOIIUICS 10JIKEH
Obaaoams clieayOmUMU KOMIETSHIIMSIMA U UHANKATOPAMH UX JOCTHUKECHUS:
HK-2.2; [IK-2.3; [IK-3.1; IIK-5.1; IIK-5.2; IIK-5.3
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3uamo:

- TEPMOJUHAMHYECKHE OCHOBBI IIOCTPOEHUS AUarpaMM (ha30BbIX PaBHOBECHIA;

- KIaccu((UKaIysl OCHOBHBIX THUIIOB IMAarpaMM U B3aUMOCBSI3b MKy HUMU;

- TOMIOJIOTUYECKHE OCOOEHHOCTHU AuarpaMm ¢ (azaMu XUMHUYECKUX COSTUHEHHI.

Ymemos:

- aHaJM3UPOBAThH MEPBUUHYIO HH(POPMAIUIO I MOCTPOCHUS JUarpamMm (pa3oBbIX PABHOBECHUI;

- MPOBOJIUTH OLIEHKY JOCTOBEPHOCTH SKCHEPUMEHTAIBHBIX JAHHBIX JJI Pa3sHOPOAHBIX JHArpamMm

(ha30BBIX PAaBHOBECHI;

- COIVIACOBBIBATH PA3HOPOJIHBIE AHArpaMMBbl

- JIOCTpamBaTh HENOCTAIOIIME MPOSKIMH W CEYEHHUs MO KYCOYHO-OTPHIBOYHON HHPOpMAIUU H

Pa3HOPOJIHBIM HKCIIEPUMEHTAIBHBIM JAHHBIM.

Bnaoemw:

- TEpMUHOJIOTHEN TTpH (OPMHUPOBAHUHU CIIOBECHOTO onucanus P-T-x quarpamm

- HaBbIKamMu noctpoenus P-T-x quarpamm Ounapusix cucrem, P-T, T-X u P-X npoekuuii 1 ceueHui;

- HaBBIKAaMH aHaJIHM3a OMMOOK npu noctpoeHuu P-T-x auarpamm Ounapubix cuctem, P-T, T-X u P-X

MPOEKIMN U CEYEHHI HA OCHOBE SKCIIEPUMEHTAJIBHBIX JTAHHBIX.

3 Kparkoe coaepxxanue TUCUUIIIMHBI

Pa3nea 1. TepmoanHaMuyeckne ycJ0Busl ycTOYMBOCTH (as.

[TonsTne KBazwcTaTHUecKoro mporecca. YpaBHeHue [mbOca-/[rorema. ['ereporenHas cucrema.
VYcnoBuss paBHOBecuss (a3 B TETEPOreHHOW cucreMe. VHTEHCHUBHBIE W JKCTCHCHBHBIC TapaMeETpHI.
ConpspkeHHbIE TIapaMeTpbl. BapuaHTHOCTh TETEPOr€HHOM CHCTEMBI. YPaBHEHHUS CBSI3U. Y CIOBHS
YCTOMUYUBOTO paBHOBECHS (pa3bl M reTePOreHHOM CUCTEMBI.

Pazgen 2. O0uue cBeieHus1 0 JUATPAMMAaxX COCTOSTHHS.

OU3NKO-XMMHUYECKasi CYIIHOCTb AuarpaMmbl coctosinua. Cucrema KoopauHatr. BapuaHTHOCTH
CUCTEM, H300pakaeMbIX Ha JuarpamMme coctosHus. Homenknatypa paumarpamMm coctosiHus. lLlenu
KaueCTBEHHOI'0 aHAJIM3a AUarpaMM COCTOSIHHUSL.

JnarpaMMbl COCTOSIHUSI B KOOPAMHATAX «MHTCHCHUBHBIN MapaMeTp 1 — MHTEHCUBHBIN MapameTp 2».
BapuantHOCTh cucTeM, M300pakaeMbIX JHHUEH U Toukoi. OOmmMH BHI auUarpaMMbl COCTOsSHUS. Hucio
JUHUN, HUCXOJALIMX W3 HOHBAPUAHTHOW TOYKH. B3anMMHOE pacnojio)KeHWE JIMHUW, BBIXOJIALIUX H3
HOHBapuaHTHOH Touku. [IpaBuno Cpeitnemakepca. COOTHOIICHHE MEXY SKCTEHCUBHBIMH MapaMeTpaMu B
TOUYKE dKCTpeMyMa JIMHUU. Touka oOpbIBa TUHUH.

JluarpaMMbl COCTOSIHUSI B KOOpPJMHATaX «MHTCHCUBHBINM MapaMeTp — SKCTEHCUBHBIA IMapaMeTpy.
BapuaHnTHOCTE cucTeMm, n300pakaeMbiXx Ha nuarpamme. OmnpeneneHue KOHHOABI. Pacder umcna nuHUN Ha
JuarpaMmmax.

Pazgen 3. OcHOBHbIE TUIIBI HOHBAPMAHTHBIX PABHOBECHI B OMHAPHBIX CHCTEMAaX.

HonBapuantheie paBHoBecusi | Tuna. HonBapuantHeie paBHoBecus 2 tuna. Hecrexuomerpuueckue
da3el m ux orobpaxenume Ha P-X wu P-T gmarpammax. P-T-X pamarpamMMbl Kak COBOKYITHOCTH
3aKOHOMEPHOCTEW,  ONpEACNAIONIMX  YCJIOBUS ~ CHHTE€3a  KPHCTAJUIOB  JKEJIAeMOro  COCTaBa.
TepMoanHaMUYeCKU aHAIW3 MPUYMH, ONPEACSIONUX BHU 00JAaCTH FOMOT€HHOCTH U €€ TOJOKEHHE Ha
JMarpaMMe COCTOSIHUS.

Paznean 4. P-T-X-Y auarpaMMbl TPOMHBIX CUCTEM.

OcHoOBHBIE CBeJIEHUS O CBOMCTBax TpeyroibHuka ['n66ca. [Toctpoenue n3orepMuieckux cedeHui P-
T-X-V nuarpammsl TpOiHOM crucTeMbl. MOHOBapUaHTHBIN TPEYroJbHUK. OCOOCHHOCTH TPUAHTYIISIIUS TTPH
noctpoeHnn uszorepmudeckux ceueHuil T-X-VY mpoeknuu P-T-X-Y nuarpammel TpOMHONM CHCTEMBL.

4 O0beM yueOHO# JUCUUIIJIMHBI

B B akanem. B actpoHom.
Bunsl yueOHol paboThI 3aUETHBIX yacax qacax
eIMHUIIAX

O0mas Tpy10eMKOCTb JMCIUILIHHBI 10 Y4eOHOMY 3 108

MJIAHY 81
AyIUTOpPHBbIE 3aHATHS: 2 64 48
Jlexmum (JIek) 1 32 24
[Tpaktrueckue 3anstus (113) 1 32 24
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CamocrositesbHas padora (CP): 1 44 33
KonrtakTHas camoctosTenbHas pabora 0,4 0,3
CaMocCTOsITENIbHOE U3YUYEHUE PA3AEIOB IUCHUIIIMHBI 43,6 32,7
Bua KOHTPOJIA: 3a4eT ¢ OLEHKOM + + +

AHHOTaUUsA padoyeil NPOrpaMMbl JUCUUILIIMHBI
«I'emmosiorus»
1 Heap AuCHUNIMHBI — 00y4YEHHE CTYIEHTOB OCHOBHBIM 3HAHUSIM, YMEHHSIM, HaBbIKaM B JHArHOCTUKHU
U KIaccu(pUKAIMKU IOBEIUPHBIX KaMHEH, MaTepHUaIoB ¢ MO3UINHN (PHU3XUMUU TBEPIOTO TEla U T€MMOJIOTHH.
B paznenax QucCHUIUIMHBI pacKphIBAIOTCS OCHOBHBIE MOHSTHUS T€MMOJIOTH KaK HayKU O IOBEJIMPHBIX KaMHSX,
JaHbl pa3IMYHbIC THIBI KiIaccH(UKAMA (TeMMOJIOTHUYECKas, MPOMBIIUICHHAs, TEXHOJIOTUYEeCKas U Ap.),
IPUBEIEHb OCHOBHBIE METOJIbl JUArHOCTHKU U W3YUEHUS MPUPOTHBIX MOHOKPHCTAIOB, JAHO JAETalbHOE
OMHUCaHUE MPUPOJHBIX MOHOKPUCTAIIJIOB B COOTBETCTBUU C COBPEMEHHOU cucTeMaTukou. B mponomkenue
porpaMMbl OOyUEHHUsI OCYIIECTBIISIETCA MEpPEeXo]] B M3IOKEHHHM MaTepuana Kypca OT HPUPOJIHBIX K Tak
HA3bIBAEMBIM MOAU(PUITMPOBAHHBIM (00JIaropoKeHHBIM) MPUPOTHBIM U HCKYCCTBEHHBIM MOHOKPHCTAJUIAM U
MaTepuasam.
2 B pe3yabTaTe n3y4eHHs IMCHUILIHHBI 00YYAIOIIUICS 10JI2KEH
Obaaoams cleayomUMy KOMIETSHIIMSIMA U HHAUKATOPAMH UX JOCTHUKECHUS:
1IK-2.2; [IK-2.3; [IK-3.1; I[IK-5.1; IIK-5.2; IIK-5.3
3HaTh:
— CoBpeMeHHbIe (PU3UKO-XMMUYECKHE METO/IbI UCCIIEI0BAHUS U IUATHOCTUKU
— IOBEJIMPHBIX KaMHEH.
OO01re NPUHIUIEL KJIAaCCU(UKAIIUYA TTPUPOIHBIX, IPArOIEHHBIX
— MOHOKPHCTaJNIMYECKUX KAMHEH U 3HATh UX TPYIIIHL.
— OlLIeHOYHbIE TapaMeTPhl FOBEIMPHBIX KAMHEH U MPUHIUIIBI CEPTUDUKAITHIH.
Ymers:

— [lonb3oBaThCsi reMMOIOTHYECKUMU PUOOpAMU U OIIPEENISITh CBONCTBA IOBEIHPHBIX

— KaMHEH.

— OrmnpenensiTh KaYeCTBEHHbBIE XaPaKTEPUCTUKU MIPUPOIHBIX JPAarolleHHBIX MOHOKPUCTAIIJIOB.

Baanern:

— HaBblkaMu AMarHOCTUKYU MPUPOTHBIX MOHOKPHUCTAJUIOB IO COBOKYITHOCTH CBOMCTB.

— HaBbikamMu omnpenenenuss GU3NYECKUX M XMUMHYECKUX CBOMCTB MPUPOIHBIX W HCKYCCTBEHHBIX
IOBEIIMPHBIX KAMHEH U MaTEpUasoB, a TaK K€ OMPEILNIATh UX KAaUeCTBEHHBIC XapaKTePUCTUKHU.

3 Kparkoe coaepxxanue TUCUUIINHBI

Pasznenl. BBenenue B reMMOJIOTHIO.

1. Bsegenwue. [IpupoaHsie AparolieHHble MOHOKPHUCTAUIbI KaK OOBEKT HCCIEAOBAaHUS TE€MMOJIOTHHU.
e u 3amaun, 0OBEKTHI M METOJIBI UCCIEAOBAHUN (BU3yalbHbIC, HHCTPYMEHTAIBHBIE), TPUOOPHI,
anmnaparypa.

2. llpuHnunel km1accuUKAMK — MPUPOJHBIX  JPATOIEHHBIX ~ MOHOKPHCTAIUIOB, COBPEMEHHBIC
kinaccuukanuu. TloHsATHE «IparolleHHBIM KaMEHb» B pa3NuyHbIX acnekrtax. [lpasuna CIBJO
(MexayHapoaHass KOH(EpEHIMs 1O IOBEIMPHBIM KaMHIM, H3JENUsM U3 cepebpa, ainmasam H
xxemuyry). Oraomenue Poccun k CIBJO.

3. DUBHUKO-XMMHUYECKHE CBONCTBAa MPUPOTHBIX JPAroleHHBIX MOHOKPHCTAUIOB (IBET, OJecK,
TBEPJOCTh, IIJIOTHOCTh, ONTHYECKHE CBOMCTBA, a0OcopOIMs, OCOOCHHOCTH), BHU3yaJIbHBIC U
WHCTPYMEHTAIILHBIE METO/bl AHArHOCTUKH. [Ipubopsl, anmapatypa (MHKPOCKOI, MMMEPCHOHHBIN
MHUKPOCKOII, TOJISIPUCKOII, pedhpakTOMETp, CIIEKTPOCKOII, nuxpockor, Y d-namma). [leHTphl okpackw,
cniekTpodoToMepus U oleHKa 1Beta 1o cucteme GIA.

Pasznen 2. [Ipupoanbie 0BeJMPHbIE MOHOKPUCTAJLIBI.

1. TlpupomHbie IOBETMpPHBIE KaMHH (TEMMOJIOTHYECKas XapaKTePUCTHKA, METOIbl WICHTH(UKAIUH,
MECTOPOXKACHUS): ajMa3, Mpo3padHbie (OrpaHOYHBIC) IOBEIUPHBIE KaMHU (Tp. KOpYH/a, Tp. Oepuiia,
XpHU300epUILT, IIMMHHENh, TP. TpaHaTa, Ip. KBaplia u Jp.); HEMpO3pauHbIe

2. HOBenupHO-TIOIETIOYHBIC KAMHH: OJIArOPOAHBIN Omnaj, Oupro3a, HepHT, )KaJIEUT, XPU30IIpa3, Ja3ypUT
u Jp.
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3. OpraHoreHHble [OBEJIMPHbIE MaTepuanbl (KEMUYyr, NepiaaMyTp, SHTapb, KOpall H  Jp.);

reMMOJIOTMYECKasl XapaKTEPUCTUKA, METO/IbI JUATHOCTUKH.
Pa3nes 3. MoguguuupoBaHHbIe NPHPOIHbIE MOHOKPHCTAJLIBI.

Ob6naropa)kxiBaHue TPUPOJHBIX APArOlEHHBIX MOHOKPHUCTAUIOB. MeTonbl MOAU(DUIIMPOBAHUS U
JMarHOCTUYECKUE TPU3HAKU 00JIaropaXMBaHUs, CIIOCOOBI paCIIO3HABAHUS 00JIarOPOKEHHBIX KaMHEH.
Pa3znen 4. UckyccTBeHHbIE AHAJIOTH NPUPOIHBIX MOHOKPHUCTA/UIOB U MX UMHUTAIUH.

1. IIpOMBIIIJICHHBIH POCT HCKYCCTBEHHBIX AHAJIOTOB IPHPOIHBIX MOHOKPHCTAIIOB, TPEOOBaHMSA K
BBIITyCKaeMOM npoAykuuu. VMcropudeckas cpaBka O pa3BUTHH MPOMBIIUIEHHOIO CUHTE3a M POCTa
JPAroleHHbIX KaMHEN, OCHOBHBIE METO/IbI POCTA.

2. Ob6nactu IPUMEHEHUSI HCKYCCTBEHHBIX AHAJIOIOB IPUPOJIHBIX KaMHEH, MX JOCTOMHCTBA U
MIPEUMYILECTBA NEPE]T IPUPOIHBIMU KAMHSIMU.

3. HawubGonee mmMpoKO pacnpocTpaHEHHbIE HCKYCCTBEHHBIEC IOBEJIMPHBIE KAMHHU, UX T'€MMOJIOTHYECKas
XapaKTepUCTHKA, METOAbl HACHTU(UKAMU, KIIOYEeBble IUArHOCTHMYECKHE MPHU3HAKU OTIUYUA
HCKYCCTBEHHBIX FOBEJIMPHBIX KaMHEN OT IPUPOAHBIX. DUPMBI-TOCTABIIUKH.

4. Wmwranuu. Bunbl umutanuii (U3 NPUPOJHBIX, UCKYCCTBEHHBIX MaTEPHAJIOB, COCTABHBIC KaMHM),
CIOCOOBI M METO/IbI PACIIO3HABAHUS UMHTAIUH.

4 O0beM yueOHO# JUCUUIIJIMHBI

B B akanem. B actpoHom.
Bunsl yueOHoI paboThI 3aUETHBIX yacax qacax
eIMHULIAX

O0mas Tpy10eMKOCTb JMCIUILIHHBI 10 Y1eOHOMY 3 108
MJIAHY 81
AyIMTOpPHBIE 3aHATHS: 2 64 48
Jlexmum (JIek) 1 32 24
[Ipaktrueckue 3austus (113) 1 32 24
CamocrositesqbHasi padora (CP): 1 44 33
KonTakTHas camocrositenbHas paboTa 0.4 0,3
CaMocCTOsITENIbHOE U3YUYEHUE PA3AEIOB IUCIUIIIMHBI 43,6 32,7
Bua KOHTPOJISA: 3a4eT ¢ OLEHKOM + + +

5.4 IIpakTuka

AHHOTaUA padoyeid MporpaMmal
YyeOHOH NPAKTHKH: (03HAKOMUTEJILHOU NPAKTHKH)

1 IeJb NpPakTHKH — TOTY4YCHHE CTYACHTaMU OOIIMX MPEACTaBICHU 00 TEXHOJOTHSX pOCTa
KPUCTAJJIOB UM TOJYYEHHMs] MAaTepuajoB OJJIEKTPOHUKH, 3HAKOMCTBO C palbOTOH MNpeAnpuaTuil u
TEXHOJIOTHYECKUX JIMHUM 10 U3rOTOBJICHUIO U3JEIUN UX ATUX MAaTePUAIIOB, @ TAKXKE MOJy4Y€HHUE MEPBUYHBIX
npoecCHOHANBHBIX YMEHMM M HAaBBIKOB IYTEM CAMOCTOATEIBHOTO TBOPYECKOTO BBIMOJHEHUS 3ajad,
MOCTaBJICHHBIX MTPOTPaMMOl IPAKTUKH.

2 B pe3yJabTaTe NpoXo:KIeHUs MPAKTHKHA 00y4al0UIUIiC 0JIKEH:

Obaaoams CeNyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

[lepeuncnenne KkomoB  (QOPMHUPYEMBIX KOMIIETEHIIMM W  HMHOUKATOPOB UX  JOCTHUIKECHHUS
OIIK-1.1; OIIK-1.2; OIIK-1.3; OlIK-1.4; OIIK-1.5; OIIK-1.6; OIIK-1.7; OIIK-1.8; OIIK-1.9; OIIK-2.1;
OIIK-2.2; OIIK-2.3; OIIK-2.4; OIIK-2.5; OIIK-2.6; OIIK-2.7; OIIK-2.8; OIIK-2.9; OIIK-3.1; OIIK-3.2;
OIIK-3.3; OIIK-3.4; OIIK-3.5; OIIK-3.6; OIIK-3.7;, OIIK-3.8; OIIK-3.9; OIIK-4.1; OIIK-4.2; OIIK-4.3;
OIIK-4.4; OIIK-4.5; OIIK-4.6;, OIIK-4.7;, OIIK-4.8; OIIK-4.9; OIIK-5.1; OIIK-5.2; OIIK-5.3; OIIK-
5.4;0IIK-5.5; OIIK-5.6, OIIK-1.10; OIIK-1.11; OIIK-2.10; OIIK-2.11; OIIK-3.10; OIIK-3.11; OIIK-3.12;
OIIK-3.13; OIIK-3.14; OIIK-3.15; OIIK-3.16; OIIK-3.17; OIIK-3.18; OIIK-4.10; OIIK-4.11; OIIK-4.12;
OIIK-4.13; OlIK-4.14; OIIK-4.15; OIIK-4.16, OIIK-6.1; OIIK-6.2; OIIK-6.3.

3nams:

— OCHOBHBIE CITOCOOBI POCTA KPUCTAIIIOB;
— OCHOBHBIE CHOCOOBI M TEXHOJOTWYECKHE IapaMeTphl MPOU3BOJCTBA M3JACIUNA DIIEKTPOHUKH H
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HAHODYJICKTPOHUKH;

Ymemu:

— OmpeAensTh BUJ U Ha3HAYCHHE MaTepPHAaIOB 3JIEKTPOHUKH;

Braoems:

— KOMIUIEKCOM TMEepPBOHAYATBHBIX 3HAHUN M TPEJCTABICHUN 00 OpraHW3aIlMy MPOU3BOJCTBA MATEPUAJIOB
JIEKTPOHUKHU U U3JENIUi Ha UX OCHOBE;

— HaBbIKAMH H3JI0)KEHHUS TOJYYEHHBIX 3HAHUNA B BHUJAE OTYETa O MPOXOXKACHUU IMPAKTUKU, OMHCAHUS
UCXOJHBIX MAaTEPUaJIOB, TEXHOJIOTHUYECKOM CXEMBbI IPOU3BOJICTBA, KOHTPOJS KauecTBAa TOTOBOM
MPOIYKIIUH.

3 Kparkoe conep:kaHue NPaKTHKH

VYyeOHas mpakTUKa MPOBOAMUTCS B 4 ceMecTpe B (hopMe TEOPETUUECKUX 3aHITHI U SKCKYPCHIA.

1. O3HaKOMIJICHHE C UCTOPHEH MPON3BOACTBA MOHOKPUCTAIIIOB, IPYTHX MATEPUAIIOB SJICKTPOHUKU H
U3JIeHNI Ha UX OCHOBE, IPUPOIHBIMHU MaTepHalaMH, UCIIONIb3yEMbIMH ISl 3TUX LIeJeH.

Kpucrannsl 1 ©X MECTO B HCTOPUU YETIOBEUECTRA.

Tunel U BUABI MaTepHalIOB JEKTPOHUKH. [lepcreKTHBBl pa3BUTUS (YHKIIMOHAIBHBIX MaTEpHAaoB
DIIEKTPOHUKH.

[Tocemenne TeMaTuyecKuX SKCIO3UILIUN MYy3€€B U BHICTABOK.

2. Tlocemienne ACWCTBYIONUX NPEANPHUITHA IO TMPOW3BOACTBY MATEPHANIOB JJICKTPOHUKU H
(GOTOHUKHU U U3JENIUN HA UX OCHOBE.

O3HaKOMJICHHE C OCHOBHBIMH TEXHOJOTHYECKMMH CTaJUSIMH U CIOCOOaMU POCTa KPUCTAIOB H
MIPOU3BOJICTBA MAaTEPHAIIOB AJIEKTPOHUKH, CBOMCTBAMH U3ENINN U 00IaCTAMU UX IPUMEHEHHUS.

3. O3HaKOMJICHHE C MEPCIEKTUBHBIMA HAYYHBIMU pa3paboTKaMu B 00JacTH CO3JaHUS MaTEpUaJOB
9MeKTpoHUKH U ¢poroHukHU. [locemenne HayuHbIx jaboparopuil kadeAap U 3HAKOMCTBO C OpraHM3alluei
paboThI B KCCIIEIOBATEIBCKON 1a00paTOpuUu.

4. TloaroToBKy OTYETa O MIPOXOKICHUH YICOHON TTPAKTUKH.

TpeboBanusi, mpenbsABIsiEMbIC K HAMTMCAHUIO U MPEACTABICHUIO OTUYETA.

KonkperHoe coaepxaHue yuyeOHOW MPAKTUKH ONpEAeNseTcs WHIWBUIYaJbHBIM 3aJaHHEM
oOyJaromerocsi ¢ y4éToM MHTEPECOB M BO3MOXKHOCTEW KadeAphbl WIM OpPraHU3allid, TJI€ OHA MPOBOIUTCS.
NunuBuayanpHOE 3aaHNE pa3padaThIBAeTCs MO MPO(IIII0 H3ydaeMon porpaMMbl OakaiaBpHara.

4 O0beM NIPAKTHKH —

O0beM NpakTHKHU
Bup yueOHoit padoTbl Axax | Acp.
3E
4. 4.
O01mas TPy10eMKOCTbh NPAKTHKHA 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 0 0 0
CamocrosiTesbHasi padoTa 3 108 81
KonrtakTHas camoctosTenbHas pabora 3 0,4 0,3
CaMocCTOsITENIbHOE N3YUYEHHE PA3AeIOB IPAKTUKHU 107,6 | 80,7
Bua koHuTpoJis: 3a4. C OlIEHK.

AHHOTanusA padoyeil NporpaMmel
IIpou3BoaACTBEHHON NPAKTHKH: TEXHOJOTHYEeCKOH (IIPOEKTHO-TEXHOJOTHYECKOH) NPAKTHKH

1 Heap npakTHKH — TONydeHUE MPOodecCHOHATBHBIX YMEHHH M OmbITa MpodhecCHOHATBLHON
ACATCIIBHOCTH NYTEM CaMOCTOATCIIBHOTO TBOPYCCKOI'O BBIIIOJIHCHUA 3a4a4, MOCTABJICHHBIX HpOI’p&MMOﬁ
MPAKTUKH, MPAKTUYECKOE M3yUYE€HUE TEXHOJOTHYECKUX IUKIIOB IMPOU3BOJICTBA MATEPUAIOB 3JIEKTPOHUKH U
(OTOHUKH, CTPYKTYpPHI TMPEANPUSATHS, METOJAOB U OCOOCHHOCTEH yIpaBlEHUS MPOU3BOJCTBECHHBIM
npoueccoM. PopMupoBaHue y OOY4aIOLIErocsi CIOCOOHOCTH OCYIIECTBIISATH TEXHOJOTHYECKHH Mpoliecc
MMPOU3BOACTBA MATCPUAIOB B COOTBCTCTBHUU C PCTIIAMCHTOM.

2 B pe3yabTaTe NpoXo:KIeHUs NMPAKTHKHA 00y4al0UIUIiCA 0JIKEH

Obaaoams CleNyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH MX JOCTUKCHUS:
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[epeuncnenne K010B GOPMUPYEMBIX KOMIETCHUIUH 1 HHANKATOPOB UX JOCTHXKEHUS

VK-3.1; VK-3.2; VK-3.3; VK-3.4; VK-3.6, IIK-1.1; IIK-1.2; [IK-1.3; [IK-3.1; IIK-3.2;1IK-3.3; IIK-
6.2; I[1K-6.3; IIK-6.1.

3namo:

— TEXHOJOTMYECKHE IPOLECChl U OCHOBHOE TEXHOJIOTHUYECKOE 00OpYJOBaHHE, HCIIOJIb3YyeMOE B
IPOM3BOJICTBE MAaTEPUAIIOB SJICKTPOHUKH U (POTOHUKH;

— OCHOBHBIC TNPHHIMIBIL, METOAbI U (OPMBI KOHTPOJS TEXHOJOTMYECKOTro TpoIlecca M KauecTBa
MPOYKIIMH;

— OCHOBHBIE HOpPMAaTHBHBIE JOKYMEHTbl IO CTaHAAPTU3aLMU M CEePTUPUKALUM TMPOAYKIUU
NPEANPUATHI 110 IPOU3BOJICTBY MaTE€pUAIIOB JIEKTPOHUKH;

— TpaBWiIa TEXHUKUM O€30MaCHOCTH M MPOU3BOJICTBEHHOH CaHUTAPUM, OPTaHU3ALMOHHYIO
CTPYKTYpPY NPEIIPUATHUS;

Ymemo:

— HCIIOJIB30BaTh TEXHUUECKUE CPENICTBA Il U3MEPEHUSI OCHOBHBIX [1apaMETPOB TEXHOJIOTUYECKOTO
IIpPOILIECCa, CBOMCTB ChIPbS U NPOAYKLUNH NPEAIPUITHI MO POU3BOJACTBY MAaTEPUAIIOB AIEKTPOHHKY;

— aHaJIM3UpPOBaTh TEXHUYECKYI0 JOKYMEHTAIMIO, pealM30BbIBaTh Ha MPaKTHUKE TpeOOBaHUS
HOPMAaTUBHOM TOKYMEHTaIMU.

Braoemy:

— MeToJaMHU MPOEKTHPOBAHUS TEXHOJOTMYECKUX JIMHUA M MOoA00pa TEXHOJIOTUYECKOTO
000py/I0BaHus1, METOJaMH YIIPABIEHUS TEXHOJIOIMYECKUMHU MTPOLIECCaMH MPOU3BOJICTBA;

— CHOCOOHOCTBIO M TOTOBHOCTBIO OCYILECTBIIATH TEXHOJOTMYECKHH TIPOLECC B COOTBETCTBUM C
PETJIaMEHTOM.

3 Kpartkoe coaepxxanne NPpaKTHKHU

IIpon3BocTBEHHAs IPAKTUKA COCTOUT U3 JBYX 3TAIOB!

— O3HAKOMJIEHHME C TEXHOJIOTMEN ITPOU3BOJICTBA MOHOKPUCTAIIIIOB, MATEPUAJIOB AIEKTPOHUKY;

— MIPAKTUYECKOE OCBOEHUE TEXHOJOTMYECKHUX IPOLIECCOB U METOJOB MX KOHTPOJISI Ha KOHKPETHOM
NpEANPUITHH (MHIMBHUIyaTbHOE 3aaHUE).

1. O3HakOMJIEHME C TEXHOJOTMEN MPOU3BOACTBA MOHOKPHUCTAJUIOB, MAaTE€PHAJIOB 3JIEKTPOHUKH
OCYIIECTBIISIETCS B BHJI€ DSKCKYpCUH Ha MpEeANnpHUsATHS cOooTBeTcTBYytomiero npoduisd. Ilpu mocemenun
OPEANpUATHS ¥ O3HAKOMJIGHHS C €ro JAEATeNbHOCThIO OOy4aroIluiicsi JOJDKeH coOpaTh Marepua,
HEOOXOIUMBIN JUIS MOATOTOBKH OTYETA O MPAKTHKE.

OT4eT 1o MpakTUKE BKIIIOUYAET:

- HICTOPUYECKYIO CITPaBKY O MPEINPUATHH;

- HOMEHKJIaTypy BBIITYCKaeMOM NPOAYKLUN;

- BUJbI 1 HOPMBI Pacxojia CbIPbEBBIX MATEPUAJIOB;

- OIIMCaHNE OCHOBHBIX TEXHOJIOTMYECKUX NEPEEIOB IPOU3BO/ICTBA;

- METOIbI U (POPMBI KOHTPOJIS TEXHOJIOTHUECKHUX MPOIIECCOB;

- MEPONPUATHS 110 YCTPAHEHUIO OTKJIOHEHUH (HapyIIeHHIT) peXKUMHBIX TapaMeTpOB pabOThI
000py/I0BaHUs U TEXHOJIIOTUYECKUX MTPOLIECCOB.

2. IlpakTnyeckoe OCBOEHME TEXHOJOTMYECKUX IPOLIECCOB HA KOHKPETHOM MPEANPHUATHH
oOy4aromuiicss OCYIIECTBISET B COOTBETCTBHM C HWHAMBUAYAJIbHBIM 33JaHHEM [0 IMPAKTHUKE, KOTOpOE
BKJIIOUAET:

- U3y4YECHHS] OCHOBHBIX CBOWCTB U 00J1aCTU MPUMEHEHUS BbIMTYCKAeMOI MPOAYKIIUU;

- tpedoBanuss ['OCT P wum npyroil HOpMaTHMBHOW JOKYMEHTAIlMM K KadyeCTBY BBIINYCKaeMOM
IPOJLYKIINH;

- U3y4YEHHE ChIPbEBBIX MaTEPHAIOB U METOA0B BXOJIHOTO KOHTPOJIS;

- U3y4YEHHUE MMapaMeTPOB TEXHOJIOIMYECKOr0 Mpolecca, IPeIyCMOTPEHHBIX B PETJIaMEHTE, U METOJI0B
€ro KOHTPOJI;

- noapoOHOe oOmnMcaHWe BHJAa W TUMA O0O0OPYAOBAaHUA ISl OCYIIECTBIEHUS KOHKPETHOTO
TEXHOJIOTMYECKOI0 IIPOLECCa;

- IeNCTBUS 00CITYKMBAIOIIETO MEPCOHaa MPU YpEe3BbIYalHbIX CUTYaIUSAX.
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[Ipy BBHIMONTHEHUN MHIUBHAYAJHHOTO 33JaHUs CTYJICHT JOJDKEH coOpaTh Marepuaibl MO (PU3HKO-
XMMHYECKHUM CBOWCTBAM MAaTEPHAlIOB, BBITYCKAEMBIX NPEINPUATHEM, CTPYKType MPEeNNnpusiTHS, METOIaM
yIIpaBJIEHUS], CUCTEME CObITa TOTOBOM MPOIYKIINH.

3aKpernyeHne TEOPETHUECKUX 3HAHWM, MOJTYYCHHBIX OOYYaIOIIMMKCA NPH H3YYEHHH HPOTPAMMEI
OakanaBpuara.

Pa3BuTHe y 00ydaromuxcsi HABBIKOB HAYYHO-HCCIIEA0BATEIbCKON AEATEIFHOCTH.

3 O0bemM NPaKTHKH.

O0beM NpakTHKH
Bun yueOHo# padoThI Axax, | Actp.
3E
4. 4.
O01mas TPy10eMKOCTh NPAKTHKHA 3 108 81
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 0 0 0
CamocTosiTesibHasi padora 3 108 81
KoHnrtakTHas camoctosTenbHas pabora 3 0,4 0,3
CaMocCTOsITENbHOE U3YUYEHHE PA3AEI0B PAKTUKHU 107,6 | 80,7
Bua konTpoJis: 3a4. C OlIEHK.

AHHOTaIUsA padoyeil MporpaMmmbl
IIpousBoacTBeHHO NpakTHKU: HayuyHO-MCCIe10BaATENbLCKON PA00OTHI

1 Ieab mpakTHKU — GopMupoBaHHe HEOOXOAUMBIX KOMIIETCHIMN JJISi OCYHIECTBICHUS HAy4YHO-
MCCIIEIOBATENIbCKOM JIEATEIbHOCTH MO0 HampaiieHnto noAaroroBku 18.03.01 Xumuueckas TEXHOJIOTHS
IIOCPEACTBOM IUIAHMPOBAHUS U OCYILECTBICHUS JKCHEPUMEHTAJIbHON JESATEIBHOCTM HAa OCHOBAHHUHU
U3YyYEHHBIX JUCLUIUIMH, B TOM YHCJIE CHEIHUAIbHBIX, 1 CAMOCTOSTENBHO U3y4EHHON HH(pOopMauu

2 B pe3yabTaTe NPOX0KAeHUS NPAKTHKH 00y4AIOIINICH TOJIKEeH:

Obnadamye cneayomUMU KOMIIETEHIIMAMU U UHIUKATOPaMH UX TOCTUKEHU:

VK-1.1; YK-1.4; VK-1.5; I1K-2.1; TIK-2.2; T1K-2.3; [IK-3.1; I1K-3.2; I1K-3.3; TIK-4.1; I1K-4.2; TIK-

4.3; I1IK-5.1; I1K-5.2; TIK-5.3.
3uamo:

— TMOpAJOK OpraHMu3alvu, IJIAHUPOBAHUS M MPOBEACHUS HAYYHO-MCCIIEAOBATENBCKUX paldoT ¢
UCIIOJIb30BaHUEM ITOCIEIHUX HAyYHO-TEXHUUECKUX JOCTHKEHUH B JaHHOM 001acTH;

— TEOPETHYECKHE OCHOBBI POCTA MOHOKPHCTAJUIOB, IOJIyYEHUS MAaTEPHUAJIOB DJIEKTPOHUKH H
W3JIEIIUNA U3 HUX, IPUMEHSTH 3TU 3HAHUS Ha PAKTUKE;

— CBOMCTBa XMMHMYECKHMX 3JIEMEHTOB, COCIMHEHUN M MATEpHUaJOB HAa UX OCHOBE I DPELICHUs
Hay4YHO-UCCIIEIOBATEIbCKUX 334,

Ymemn:

— OCYUIECTBJIATH NMOMCK, 00pabOTKy M aHalU3 HAayYHO-TEXHHUUYECKOW HMH(pOpMAIMU MO MPOodUIio
BBITOJIHSIEMON pabOThI, B TOM YHUCIIE C TPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTUH;

— paboTaTh Ha COBPEMEHHBIX MNpPHOOpPaxX, OPraHU30BHIBATH IPOBEJCHHUE HKCIECPUMEHTOB U
UCTIBITAHUH, IPOBOANUTH UX 00pabOTKY U aHATM3UPOBATh PE3Y/IbTAThL;

— TPHUMEHATH TEOPETUYECCKUE 3HAHUA, IIOJNyYEHHBbIE IPU H3YYCHHH €CTECTBEHHO-HAay4YHBIX
JUCLUIUIMH JJI aHAJIM3a SKCIIEPUMEHTANIBHBIX JaHHbIX;

Braoemu:

— CIIOCOOHOCTBIO pelllaTh MOCTABJICHHBIE 33/Ja4M, UCHOJIb3ysd YMEHMS U HaBbIKM B OpraHM3allUU
HAYYHO-UCCIIEJOBATEIIbCKUX M TEXHOJIOTHYECKUX PadoT;

— CIIOCOOHOCTBIO M3y4yaTh HAYYHO-TEXHHYECKYI0 HH(OpMAIUIO, OTEUECTBEHHBIH U 3apyOe:KHBIN
OIIBIT 110 TEMATUKE UCCIIEAOBAHNU.

Iloocomosums u npedcmasums K 3awume HaydHO-UCCIEAOBaTeNbCKylo padory (HUP),
BBIITOJIHEHHYI0 Ha COBPEMEHHOM YPOBHE Pa3BUTUS HAYKHM U TEXHHKH U COOTBETCTBYIOIIYIO BBIOPAaHHOMY
HaIlpaBJICHUIO MOATOTOBKH U Mporpamme oO0ydenus. B npeacrasnennoii k 3ammure HUP 1omkHBI MOMTyduTh
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pa3BUTHE 3HAHUWS M HABBIKHU, MOJYYCHHBIE 00YUYAIONIMMCS MIPU OCBOCHHH MPOrpaMMbI OakaiaBpuara, B TOM
Yyclie TPU HM3YYEHUU CheluaibHbIX AucuuiuivH. [IpeacraBnennas k 3amure HUP nomxna comepkath
OCHOBHBIE TEOPETHUECKHUE TMOJOXKECHUS, SKCIEPUMEHTANbHBIE PE3YNbTaThl, MPAKTUUYECKUE TOCTHXKCHHUS U
BBIBOJIBI U3 Pa0OTHI.

3 Kparkoe conep:kaHue NPaKTHKH

B mporiecce ocBoeHUs TUCITUTIIIMHBI 00yYaOMIUACS TOJDKEH MTOATOTOBUTH M MPEJICTABUTH K 3aIUTE
Hay4YHO-HCCIe0BaTeNbeKylo padoty (HUP), BhImOIHEHHYI0O Ha COBPEMEHHOM YpPOBHE Pa3BHTHS HAYKU H
TEXHUKH M COOTBETCTBYIOIIYIO BEIOPAHHOMY HaIPaBJICHHUIO MOATOTOBKH U MTPOTpaMMe 00ydeHUsI.

B npencrasnennoi k 3amute HUP noibkHBI MONMYyYdTh pa3BUTHE 3HAHUSI U HABBIKU, MOJYYEHHbBIC
oOydJarmuMcsl TMPU OCBOCHHUH TPOrpaMMbl OakalaBpuaTa, B TOM 4YHCIIe MPU H3YYECHUH CHEIUATBHBIX
nucuuiuinH. [IpeacraBnennas k 3ammure HUAP pgomkHa copep:kaTh OCHOBHBIE TEOPETHUECKUE TMOJIOKEHUS,
IKCIIEPUMEHTAIbHBIC PE3YIbTAThI, MPAKTUYECKUE JOCTHKCHUS U BBIBOJIBI 11O padoTe.

4 O0beM NPaAKTUKHU

O0beM NpaKTHKHU
Bup yueOHoii padoTbl Axan, | Acip.
3E
4. 4.
OO0masi TPy10eMKOCTh NPAKTHKHA 7 252 189
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 3 112 84
B TOM 4HcJIe B (popMe NPAKTHYECKOH MOATO0TOBKHU 1 32 24
By KOHTaKTHON pabOTHI MPAaKTHYECKas: 3 112 84
B TOM 4YHCJIe B (popMe MPaKTUUECKON MOATOTOBKH 1 32 24
CamocrosiTesbHasi padoTa 4 140 105
KonrtakTHas camocTosTenbHas pabora 4 0,4 0,3
CaMocCTOsITENbHOE N3YUYEHHE PA3AEI0B IPAKTUKHU 139,6 | 104,7
Bua konrpoJs: 3a4. C OlIEHK.

AHHOTanusA padoyeid mporpaMmel
IIpou3BOACTBEHHON NPAKTHKH: NPEIUIIJIOMHON NPAKTHKH

1 eab NpPakTHKH — BBIIIOJHCHUE BBIMYCKHON KBAIM(PUKAIMOHHON pPaOOThI, 3aKpericHue
TEOPETUYECKUX 3HAHWN M TMPAKTUYECKUX HABBIKOB, MOJIYYCHHBIX B TpOIECCe OOYYCHHs IO MPOTrpamMme
OakanaBpuaTa; MPHOOPETEHHE MPAKTUYECKOrO OIbITa pabdOThl C HCTOYHUKAMU HAYYHO-TEXHHUYECKOU
uH(OpMAIIMK, OIbITA IOCTAHOBKH W BBIMOJHEHUS HAYYHO-UCCIICOBATENLCKUX U TIPOCKTHBIX 3ajad;
OBJIaJICHNE METOAOJIOTHEN 1 MeToaMu 00pabOTKH pe3ynbTaToOB UCCIE0BaHUS; COOP, MOATOTOBKA U aHAIU3
MaTepHaJIoB MO0 TEMATHUKE BHIITYCKHON KBaTH(PUKALIMOHHOHN pabOoThL

2 B pe3yabTaTe NpoXo:KIeHUs NPAKTHKHA 00y4al0UIUiCs 0JIKEH:

Obaaoams CeNyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

[IK-1.1; TIK-1.2; TIK-1.3; [IK-2.1; T1K-2.2; [1K-2.3; TIK-3.1; [1K-3.2; T1IK-3.3; T1K-4.1; [1K-4.2; TIK-
4.3; I1IK-5.1; I1K-5.2; T1K-5.3; T11K-6.2; I1K-6.3; TIK-6.1

3namo:

— OCHOBBI OPTaHU3AIMH U METOIOJIOTHIO HayYHbIX UCCIIEIOBAHMIA;

— COBPEMEHHBIE HAYYHBIE KOHIICTIIINH B 00JIACTH HEOPTaHNIECKOT0 MaTepUaIOBEICHUS;

— CTPYKTYpPY U METO/Ibl YIIPABIICHUS] COBPEMEHHBIM MTPOU3BOJICTBOM MaTEPHUAIIOB 3IEKTPOHUKHU.

Ymems:

— paboTaTh C Hay4YHBIMH TEKCTaMH, IOJIb30BAThCS HAay4YHO-CIIPABOYHBIM ammapaToM, OQOpMIISTH
pe3yabTaThl HAYYHBIX UCCIIEI0BAHMIM;

— UCMOJIb30BaTh IMOJYYEHHbIE TEOPETUYECKUE 3HAHUS JJISI TPOECKTHUPOBAHUS TEXHOJIOTMUECKHUX
JMHAN TPEANPUATANA STIEKTPOHHON MPOMBIIIJIEHHOCTH.

Braoemy:

— HaBBIKAMHU CaMOCTOSITENILHOW HAyYHO-HUCCIIEIOBATEILCKON JAEITeTbHOCTH, PAaOOThI C HCTOYHUKAMH
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Hay4YHOI nHpopMaiu, pedepupoBaHUs HAYUHBIX ITYOIHKALIHIA;

— METOJJaMHU  IPOEKTUPOBAHMSI  OCHOBHBIX M BCIIOMOTaTENbHBIX  LIEXOB  IIPOM3BOJCTBA
MOHOKPHUCTAJIJIOB, MAaTEepHaJIOB JJEKTPOHUKM U (POTOHHMKH, CIIOCOOAMU pacyeTa TEXHOJIOTHYECKOro
000py10BaHUSI.

3 Kpartkoe coaepxxanne NPpaKTHKHU

TemaTnka NperIUINIOMHOM NPAKTUKKA CTYAEGHTOB OakajlaBpuaTa ONpeAeseTcs TEeMaTHKOM uX
BBITYCKHOM KBJIN(UKAMOHHOW pPabOTBl M MOKET MPOBOAUTHCS B HAY4YHO-HUCCIIEOBATEILCKOM HWIH
IPOEKTHOM Qopmare (IpHU BBIMOJIHEHUH HAYYHO-HCCIEI0BATEIbCKON MM PACUETHO-NPOCKTHON paboThI
COOTBETCTBEHHO).

HayuHo-uccnenoBarenbckas NMpakTHKa MPOXOJUT B HAYYHBIX JIAOOPATOPHUSAX, TEXHOJIOTHYECKUX
NOJpPA3/IeNIeHUs X, HH(MOPMALMOHHBIX ILIEHTPAaX HAy4YHO-HCCIIEJOBATENbCKOM OpraHM3alud WIH B
naboparopusx Beimyckatomei kadenper PXTY um. JI. M. Menzaeneea. CTyaeHTBI 3HAKOMSATCS C TEKYIIEH
pabotoii J1abopaTopuH, OCBAaWBAIOT METOJbl CHHTE3a MAaTE€pPUAJIOB, MPOBOIAT OTIEIbHBIC (DU3UKO-
XUMHUYECKHE W TEXHOJOTMYECKHE WCIBITaHUs, MpUOOPETAIOT HABBIKM TIOMCKA HAYYHO-TEXHUYECKOMH
nHpopmanun u paboThl ¢ 0azaMM JaHHBIX, YYacCTBYIOT B OOpaOOTKE pe3yabTaTOB HCCICIOBAHUS U
MOJATOTOBKU UX K MyOJIMKALINY.

[IpenaumiomMHas NpakTUKAa CTYACHTOB, BBIINOJHSIOIIMX  PACUYETHO-IPOEKTHYIO  BBITYCKHYIO
KBAJTM(HUKAIMOHHYI0 paboOTy, NPOXOAUT B TPOMU3BOJACTBEHHBIX II€XaX M TEXHMYECKHX OTJeNax
IPOMBIIIICHHOTO mnpeanpusatus. CTyOeHTbl 3HAKOMATCS €O CTPYKTYpOM MpennpusaTusi, HOpPMaTHBHO-
TEXHOJIOTMYECKON JOKYMEHTAIUeH, perjaMeHTaMM NpPOM3BOACTBA, H3Y4YalOT CHCTEMY MEHEIKMEHTa M
KadgecTBa MNpoayKHuH. OCHOBHOE BHUMAaHME YJIENAETCS MNPAKTHUECKUM BOIpocaM (DYHKIMOHUPOBAHMS
TEXHOJIOTUYECKUX JIMHUN MPOU3BOJCTBA MPOAYKIMH, IpoOIeMaM AUAarHOCTUKH Opaka TOTOBOM MPOIYKIHH
U MEPOIPUATHUSAM I10 €r0 YCTPAHEHUIO, BOIIPOCAM MHTEHCU(UKAUK Pa0OThl TEIUVIOTEXHUUECKUX arperaTos.

Bo Bpems npoxoxaeHusi MpeaIuINIOMHON MPAKTUKK CTYACHTHI COOMPAIOT MaTepUabl 0 TeMaTHKe
BBIITYCKHON KBaJU(UKAMOHHONW paOOThl, aHAIU3UPYIOT MX, HAMEUAlOT OCHOBHBIC HAMpABICHUS U 3a/1a4d
paboThl, BEIpaOATHIBAIOT METOAOIOTHIO PEIICHUS ITHX 3a/1a4.

4 O0beM NPAKTHKH

O0beM NpakTHKH
Bun yueOHo# padoThI Axax, | Actp.
3E
4. 4.
O01mas Tpy10eMKOCTbh NPAKTHKHA 9 324 243
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 0 0 0
CamocTosiTesqibHasi padora 9 324 243
KonrtakTHas camocrosTenbHas pabora 9 0,4 0,3
CaMocCTOsITENIbHOE N3YUYEHHE PA3AeIOB IPAKTUKHU 323,6 | 2427
Bua konTpoJis: 3a4. C OlIeHK.
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5.5 T'ocynapcTBeHHas uToropas arrecranus: IloaroroBka K npoueaype 3aliMThl ¥ 3aIIIHTA
BBINYCKHON KBAJU(PUKAITHOHHOH PA0OThI

1 Leab rocyrapcTBeHHOH UTOTOBOI ATTECTALMM: MOATOTOBKA K MPOUeAype 3alllUThI M 3alUTA

BBINIYCKHON KBaIN(UKANNOHHONH PadoThl — BBIABIECHUE YPOBHS TEOPETHUYECKON U NMPAKTHUECKOU
MOJTOTOBJICHHOCTH BBITYCKHUKA By3a K BBIMOJHEHUIO MPO(ECCHOHANBHBIX 337ad M COOTBETCTBHS €ro
noarorosku Tpedoanusm GI'OC BO no nanpasnenuto noarorosku 18.03.01 Xumuyeckasi TEXHOJIOTHUS.

2 B pe3yabTrare NpPOXO:KIEHHUS TOCYAAPCTBEHHON MTOrOBOl AaTTeCcTAMM: MOATOTOBKH K
npoueaype 3alUThl U 3aIMTHI BbIMYCKHON KBAaJIM(PUKANMOHHOH PadoThl y CTYJAeHTAa NMPOBepsAeTCs
¢OpMHPOBAHHHOCTH CJACAYHIIMX KOMIIETCHIUI, a TAKKe CJIeAYIIUX 3HAHUN, YMEHUH U HABBIKOB,
MO3BOJIAIIIMX OIEHUTHh CTeNeHb TOTOBHOCTH O0Y4YalIIUXCA K AajbHeimeidl mnpodgeccHoHAJIbHOI
AesITeJIbHOCTH.

BommyckHuk, ocBOMBHIMK —mporpamMmy — 0OakajaBpuara, JODKEH — O0NajgaTh  CIEIYIOIIMMHU

KOMITETCHIIUSIMU:
VK-1; VK-2; VK-3; VK-4; VK-5; VK-6; YK-7; YK-8; VK-9; VK-10; YK-1.1; VK-11; VK-1.2; VK-1.3; VK-
1.4; VK-1.5; VK-2.1; VK-2.2; VK-2.3; VK-2.4; VK-2.5; VK-2.6; VK-2.7; VK-2.8; VK-2.9; VK-3.1; VK-3.2;
VK-3.3; VK-3.4; VK-3.6;, VK-4.1;, YK-4.2; VK-4.3; VK-4.4; VK-4.5; VK-4.6; YK-4.7; VK-4.8; VK-4.9;
VK-5.1; VK-5.2; VK-5.3; VK-5.4; VK-5.5; VK-5.6; VK-5.7;, VK-5.8; VK-5.9; VK-6.1; VK-6.2; VK-6.3;
VK-6.4; VK-6.5; VK-6.6;, VK-7.1; YK-7.2; VK-7.3; VK-7.4; 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-9.1; VK-9.2; VK-9.3; VK-10.1; VK-10.2;YVK-10.3; VK-11.1; VK-
11.2; VK-11.3; VK-2.10; VK-5.10; YK-5.11; VK-5.12; VK-5.13; VK-5.14; OIIK-1; OIIK-2; OIIK-3,; OIIK-
4; OIIK-5; OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-1.4; OIIK-1.5; OIIK-1.6; OIIK-1.7; OIIK-1.8; OIIK-1.9;
OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.4; OIIK-2.5; OIIK-2.6; OIIK-2.7; OIIK-2.8; OIIK-2.9; OIIK-3.1;
OIIK-3.2; OIIK-3.3; OIIK-3.4; OIIK-3.5; OIIK-3.6; OIIK-3.7; OIIK-3.8; OIIK-3.9; OIIK-4.1; OIIK-4.2;
OIIK-4.3; OIIK-4.4; OIIK-4.5; OIIK-4.6; OIIK-4.7; OIIK-4.8; OIIK-4.9; OIIK-5.1; OIIK-5.2; OIIK-5.3;
OIIK-5.4; OIIK-5.5; OIIK-5.6;, OIIK-1.10; OIIK-1.11; OIIK-2.10; OIIK-2.11; OIIK-3.10;, OIIK-3.11;
OIIK-3.12; OIIK-3.13; OIIK-3.14; OIIK-3.15; OIIK-3.16;, OIIK-3.17; OIIK-3.18; OIIK-4.10; OIIK-4.11;
OIIK-4.12; OIIK-4.13; OIIK-4.14; OIIK-4.15; OIIK-4.16;, OIIK-6.1; OIIK-6.2; OIIK-6.3; IIK-1; IIK-2;
IIK-3;1IK-4; [IK-5; 1IK-6; IIK-1.1; TIK-1.2; [IK-1.3; IIK-2.1; IIK-2.2; [IK-2.3; [IK-3.1; IIK-3.2; IIK-3.3;
1IK-4.1; [IK-4.2; 1IK-4.3; I[IK-5.1; IIK-5.2; IIK-5.3; IIK-6.2; IIK-6.3;, YK-3.5; IIK-6.1.

3HATh:

— TOpAIOK OpraHu3alli{, IUIAHUPOBAHMS M IPOBEICHHUS HAyYHO-HCCIIEIOBATENBLCKUX pPAa0bOT ¢
UCTIOJIb30BaHUEM TOCIIEIHUX HAYYHO-TEXHHUECKUX JOCTIKEHHH B JaHHOM 001acTH;

— (UBMKO-XMMHUYECKHME OCHOBBI CHHTE3a MAaTEpPHaJiOB JJIEKTPOHUKH, HAHOIIEKTPOHUKU H
(OTOHUKH, TIPUMEHSATH ITH 3HAHUS HA IPAKTHKE;

— OCHOBHBIE TpeOOBaHMs K MPEACTABICHUIO PE3yJIbTATOB NPOBEICHHOTO HCCIICAOBAHUS B BHUJE
Hay4HOI'O OTYETa, CTaThU WJIU JAOKJIAJA;

yMeTh:

— CaMOCTOSITENIbHO  BBISBISATh ~ NEPCIEKTUBHBIC  HAMNpPABJICHHS  HAay4YHBIX  HCCIEIOBaHUM,
000OCHOBBIBaTh aKTyaJlbHOCTb, TEOPETUYECKYI0O M MPAKTUYECKYI0 3HAUYUMOCTbh MPOOJIEMBI, MPOBOAUTH
HKCIIEPUMEHTAJIbHBIE UCCIIEI0BAHUS, AHAJIM3UPOBATh U UHTEPIPETUPOBATH MOTYyUYEHHBIE PE3YyJIbTAThI;

— OCYUIECTBJIATH IMOMCK, OOpaOOTKYy M aHaIW3 HAyYHO-TEXHUUYECKOW HWHGPOpMAalUU TO TeMe
BBITMOJIHSAEMON pabOThl, B TOM YHCIIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHil;

— paboTraTh Ha COBpPEMEHHBIX MpUOOpax, OPraHU30BHIBATH MPOBEIEHHE HKCIEPUMEHTOB H
UCTIBITAHUH, IIPOBOJIUTH UX 00pabOTKY U aHATM3UPOBATH PE3yIbTATHI;

BJIA/IETh:

— METOJOJIOTMEN U METOJAMKOMN MPOBEICHUS HAYUYHBIX UCCIEIOBAHNI; HABBIKAMH CaMOCTOSTEIbHOM
HAYYHOH U UCCIIeI0BATENBCKOM padoThI;

— HaBbIKaMH pabOThl B KOJUIEKTHBE, ITUIAHUPOBATH W OPTaHMU30BHIBATH KOJUICKTUBHBIC HAy4YHBIC
WCCJICTOBAHMS; OBIIA/IEBAaTh COBPEMEHHBIMHI METOAMHU UCCIICIOBAHMS M aHATN3a TIOCTABICHHBIX MPOOIeM;

— CHOCOOHOCTBIO pelllaTh MOCTABICHHBIC 3a/1a4M, MCIOJIb3ysl YMEHUS W HAaBBIKA B OpPraHU3aIMH
HAyYHO-UCCIIEI0OBATENIbCKUX U TEXHOJIIOTUYECKUX PaboT.
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3 Kparkoe coaep:kaHue rocyaiapcrBeHHoil uToropoii arrecrauuu: IloaroroBka k mpouenype
3aI0MTHI M 3a1IMTA BHINYCKHOM KBAJIU(PUKANMOHHON padoThI

I'ocynapcrBeHHast utorosas arrecrauus: [loAroToBka K mporuenype 3alliuThl M 3alUTa BBITYCKHOMI
KBATH(UKAIIMOHHONW PabOThI MPOXOJMUT B 8 ceMecTpe Ha 0aze 3HaHWMN, YMEHHUU W HABBIKOB, IMOJTYyYEHHBIX
CTyJIEHTaMH IIPHU U3y4yeHuu aucuuiuiud HanpasieHus 18.03.01 XumMuuyeckas T€XHOJIOTU U TPOXO0XKICHUS
MPAKTHK.

I'ocynapcrBeHHast utorosas arrecrauus: [loaroToBka k mporenype 3alliuThl M 3alUTa BBITYCKHOMN
KBATH(UKAITMOHHON PabOThI MPOBOAUTCS TOCYIapCTBEHHOM SK3aMEHAIIMOHHON KOMUCCHUEH.

Kontponbs ypoBHA CHOPMHUPOBAHHOCTH KOMIIETEHIIMA OOYYAIOMIMXCs, TPUOOPETEHHBIX TIpU
ocsoernu OOII, ocymecTBiseTCsl MyTEM NPOBEACHUS 3aLIUTHI BBITYCKHON KBAJTU(PHUKAIIMOHHONH PabOTHI
(BKP) u npucBoenust kBanuduxaum «0akaiaBpy.

4 O0beM rocynapcrBeHHON uTOrosoi arrecranum IloaroroBka Kk mpomeaype 3amMTbl H
3a10MTa BHINYCKHOM KBAJU(PUKAIMOHHON padoThI)

[Iporpamma OTHOCHTCA K 00s3aTeNbHONW yacTh y4yeOHoro muaHa, k O6moky b3 «['ocynmapcTBeHHas
UTOTOBAsl aTTECTAIUSI» U pacCUUTaHa Ha COCPEAOTOUYEHHOE MPOXO0XKIeHuE B 8 cemecTpe (4 Kypc) oOydeHus B
ooreme 216 u (6 3ET). Ilporpamma mpenmosnaraer, 4ro OOydaloUIMecs HMEIOT TEOPETUYECKYI0 H
MPAKTUYECKYI0 MOJTOTOBKY B OO0JIACTH TEXHOJIOTHSI MaTe€pHalioB M NMPUOOPOB 3JIEKTPOHHOM TEXHHUKH U
HAHO3JIEKTPOHUKH

o B 3ayeTHBIX B akazem.
Bunpl yue6HOM paboThI
eANHULAX gacax
O6mas tpynoemkoctb 'MA no yueOHOMY miany 6 216
KonraktHas pa6ora (KP): - -
CamocrositesbHas padora (CP): 6 216
KonTakTHas paboTa — HTOTOBast aTTeCTAIUs - 0,6
Brimonaenue, Hanmcanue u oopmiernne BKP 6 2154
Bua koHTpoJs: 3amuTa BKP
N B 3auerHbIx B actponom.
Bunpl yue6HO# paboTh
€IMHUIIAX yacax
O6mas tpynoemkoctb 'MA no yueOHOMY m1any 6 162
KonrakTHas pa6ora (KP): - -
CamocrositesbHas padora (CP): 6 162
KonTakTHas paboTa — HTOTOBast aTTeCTAIUs - 0,5
Breimonnenue, Hanmcanue u oopmierne BKP 6 161,5
Bua koHTpoJs: 3amuTa BKP
5.6 ®aky1bTATHBBI
AHHOTauA padoyell MPOrpaMMbl JUCHUINJIMHBI
«IlepeBol HAYyYHO-TEXHHUYECKOH JIUTEPATYPbI»
1. Heab aUCHUMIUIMHBI — TIpHOOpeTeHne oOydJaronuMucs oO0mel, KOMMYHUKATHBHOW |

npo(ecCHOHANFHOM KOMIIETEHIINI, YpOBEHb KOTOPBIX Ha OTIENBHBIX JTalmax S3bIKOBOW MOATOTOBKH
MO3BOJISICT  BBIMIOJHATH ~ Pa3jU4HBbIC BUIBI  NMPOGECCHOHATHPHO OPHEHTHPOBAHHOTO TEpPEeBOJA B
MPOU3BOACTBEHHOM M HAYYHOU JIEATEIIbHOCTH.

2. B pe3yabTaTe M3y4eHUS IMCUMILUIAHBI 00y4AIOMIMIACH 10JI2KEeH:

Obnadams CIeTYyIONTUMA KOMITIETCHIIMSMHA U MHIANKATOPAMH MX JOCTHXKCHHUS!

VK-4.2; YK-4.3; YK-4.4; YK-4.5; YK-4.6; YK-4.9

Buame:

— OCHOBHBIE CIIOCOOBI JIOCTHKCHUSI SKBUBAIICHTHOCTH B TIEPEBO/IE;

— OCHOBHBIC TTPUEMBI TTIEPEBO/IA;
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— SI3BIKOBYIO HOPMY M OCHOBHBIC (DYHKITUU SI3bIKA KAK CUCTEMBI;

— JIOCTATOYHOE JJISi BBIIIOJHEHUS MEPeBOjia KOJIMYECTBO JIEKCUYECKUX €AMHMII, (Ppa3eosoru3MoB, B
TOM YHCJIE COLIMAIIbHBIX TEPMUHOB U JINHIBOCTPAaHOBETUECKUX peANIUi;

ymemn.

— IPUMEHSATh OCHOBHBIE ITPUEMBI IIEPEBOA;

— OCYUIECTBJISATh NMHUCHMEHHBIM MEepeBOJ C COONIOJCHHEM HOPM JIEKCHUECKOH ASKBHBAJIEHTHOCTH,
COOJIIO/ICHHEM TPAaMMAaTHYECKUX, CHHTAKCUYECKHX M CTHIIMCTHYECKUX HOPM;

— 0(hOopMIIATH TEKCT MepeBO/ia B KOMIIBIOTEPHOM TEKCTOBOM PENAKTOPE;

— OCYILIECTBIJISITh MEPEBOJ C COONIOACHUEM HOPM JIEKCHYECKOW SKBHBAJIEHTHOCTH, COOJIIOJIEHUEM
rpaMMaTH4YE€CKUX, CHUHTAKCUYECKMX W CTUJIUCTUYECKUX HOPM TEKCTa TMepeBoJa U TEMIIOPATbHBIX
XapaKTEPUCTUK UCXOJHOIO TEKCTa;

enadems:

— METOJUKOW MpeanepeBOAYECKOr0 aHajn3a TEKCTa, CIOCOOCTBYIOIIEH TOYHOMY BOCHPHSITHIO
MCXOJHOT'O BBICKA3bIBAHUS;

— METOJMKOI MOATOTOBKHU K BBHIMOJHEHHUIO MEPeBO/a, BKIIIOUas MOUCK MHPOpPMAIMU B CIPABOYHOMH,
CIEIMAJIbHOM JINTEPAType U KOMIBIOTEPHBIX CETSX;

— OCHOBAMH CHCTEMBI COKPAILEHHON NEPEBOIUECKON 3alMCH MPH BBIITOJIHEHUH MEPEBOIA;

— OCHOBHOMW MHOS3BIYHOM TEPMUHOJIOTUEN CIIEHUAIBHOCTH;

— OCHOBaMH pedeprpoBaHUs U AHHOTUPOBAHUS JINTEPATYPHI 110 CHEIIUATbHOCTH.

3. KpaTkoe coaep:kanue THCHUIIIAHBI

Pazgen 1. OcHoOBHbBIE JIeKCHYeCKHEe U CTHJIMCTHYECKHE 3aKOHOMEPHOCTHM IepeBOJa HAy4HO-
TEeXHUYECKOH JIUTEPATYpPbl

1.1 Jlekcuyeckne 3aKOHOMEPHOCTH HAYYHO-TEXHHYECKOTro nepeBoaa. CMBICIOBON aHaIW3 Hay4dyHO-
TEXHUYECKOTO TEKCTa M ero cermMeHranus. CTUINCTHYECKHE OCOOCHHOCTH HAayYHO-TEXHUYECKUX TEKCTOB.
[Ipeoionenne TPyAHOCTEW, CBSI3aHHBIX C PACX0XKICHHEM CHHTAKCHUYECKMX CTPYKTYp HHOCTPAHHOTO H
PYCCKOrO TEXHUYECKHUX TEKCTOB.

1.2 CpaBHeHue MoOpsAaKa CJIOB B AaHIVIMHCKOM UM PYCCKOM mpemioxkeHusx. IlepeBon cros,
yCTAHOBJICHHE 3Ha4YeHHs cioBa. [lepeBox cBOOOAHBIX M (pazeosoruueckux ciaoBocoueranuit. IlepeBon
3aroJIOBKOB TEKCTOB U CTaTe

1.3 Coxkpamenus. OcoOEHHOCTH UX MepeBojia. Pa3BuTHe HABBIKOB MEPEBOJIA HA PUMEPE TEKCTOB 10
TeMe «XuMuyeckas 1adoparopus» «3mMepeHuss B XUMUN.

1.4. Jlekcuyeckue TpaHCHOpPMALMU TPU TMEPEBOAE TEKCTOB IO TEMAaTHUKE XUMHH U XUMHUYECKOU
TEXHOJIOTHH.

Pasnen 2. OcHOBHBbIe TPaMMATH4YEeCKHE 0COOEHHOCTH MepeBoaa.

2.1. Ocobennoctu mepeBoaa mpemtokeHuii Bo BpemeHax Indefinite, Continuous., Perfect, Perfect
Continuous Ha mpUMepe MepeBoJa TEKCTOB MO TeMaTHKE XUMHUECKOW TexHojoruu IlepeBoa npuaaToYHbIX
MPETI0KEHUH.

2.2. Metoapl U IpUEMBI NIEPEBOJIA CTPAJATENBHOTO 3aj0ra Ha IPUMEPE MEPEBOJA TEKCTOB 110 TEME
"TexHomoruu Oymymiero".

2.3. Tunsl yCIOBHBIX NpENIOKEHUHN, MpaBWiia B OCOOCHHOCTH MX mepeBona. [IpakTuka mepeBoa
YCIOBHBIX MPEIJIOKEHUH Ha IpPUMEpax TEKCTOB II0 pa3JIMYHBIM pa3jieijaM XHUMHH H XHUMHYECKOMN
TEXHOJIOTHH.

2.4. MopanpHble TJIAaroJibl W OCOOCHHOCTH WX TIEPeBOJa Ha TMPUMEpPE TMepeBOoJia TEKCTOB
«TexHonorusy, «IIpoMbIIUIEeHHOE 000PYIOBAaHUE

Pazgen 3. Oco0eHHOCTH MepeBoIa NMPeaI0KeHUI ¢ HeJTMYHBIMUA (POPMaAMHU IJIaroJia

3.1 Uudunutus (HeonpenenenHas ¢popma raarona). Ponb nHQUHUTHBA B IPEATIOKEHUN U BAPHAHTHI
nepeBoJia Ha pycckui a3bIk. [Ipuyactust u repyHanii. BapuanTsl nepeBoja Ha pyCCKUM SI3bIK.

3.2 WudunutuBHbie 0060poTHl. OO0pOT nomnosHeHHEe ¢ MHPUHUTHBOM. OOOpOT mMmojajexalee ¢
uH(GUHUTUBOM. Pa3nnyHble BapuaHThI IepeBo/ia.

3.3 IlepeBoa mpuUYacTHBIX 000pPOTOB. AOCOJIOTHBIN MPUYACTHBIA OOOPOT M BAapHAHTHI IEPEBOJA.
Pa3BuTHe HaBBIKOB NepeBo/ia B chepe XUMUU U XUMUYECKOW TEXHOIOTHH.

Pa3nea 4. OcobenHocTu pedepaTHBHOIO NepeBoa

4.1. AnTOpUTM MpPEANepeBOTIECKON pPabOTHl C HAYYHO-TEXHUYECKUM TEKCTOM IO XHWMHUKO-
TEXHOJIOTHYECKON TEMAaTHUKE.
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4.2. AnropuT™m cocTtaBieHus pedepara o XuMHUKO-TEXHOJIOTUIECKOM TeMaTuKe (aHHOTALIUN )
4.3. Aaroputm paboThI 110 pedepaTuBHOMY MEPEBOAY MO0 XMMHUKO-TEXHOJIOTHIECKON TEMATHKE.
4. O0beM y4eOHOH JUCHUIIIMHBI

Cemectp
Bcero
Bu yueGHOi paGoTHI 5 cemectp 6 cemecTp
3E Axan.u. | 3E Alfla”' 3E A‘f{aﬂ'

OO6mmast TpyA0€MKOCTh TUCITUTUTHHBI 4,0 144,0 2,0 72,0 2,0 72,0
Konraxruas padora - 1,8 64,4 0,9 32,0 0,9 32,0
ay/IMNTOPHbIE 3aHATHS:
[paktuueckue 3ansatus (I13) 1,8 64,0 0,9 32,0 0,9 32,0
CamocrosiTesibHAs paboTa 2,2 80,0 1,1 40,0 1,1 40,0
KoHnTakTHas camocTosiTenbHast 0.4 0.2 0.2
paborta
C 2,2 1,1 1,1

aMOCTOSITENIbHOE U3yUCHUE 79.6 308 398
pa3zenoB AUCIUILINHBI
Buabl koHTpOJIA:
Buo konmpona uz YII 3auer 3auer

Cemectp
Bcero
Bu yueGHo# paGoTsI 5 cemecTp 6 cemecTp
3E Actp.u. | 3E Affp' 3E Affp '

OO61mast TpyA0€MKOCTh JUCIIUTIITNHBI 4 108 2 54,0 2 54
KonTakTHas padora — 1.8 48,3 0,9 24 0,9 24
ay/IMTOPHbIE 3aHATHUS:
[TpakTueckue 3ansatus (I113) 1,8 48 0,9 24 0,9 24
CamocrosiTesibHast padora 2,2 60,0 1,1 30,0 1,1 30,0
KonTakTHas camocTosiTenbHas 0.3 0.15 0.15
pabota
C 2,2 1,1 1,1

aMOCTOSITeNIbHOE U3yUEHUE 507 29,85 29.85
pa3aenoB JUCIUILIAHBI
Buasbl koHTpOJIA:
Buo xonmpona uz Y11 3auer 3auer

AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIMHBI
«'paxmanckasi 3alIUTA B YPe3BbIYANHBIX CUTYAIHAX)

VYyeOnas nucruruimHa "['pakmaHckas 3amuTa B YPE3BBIYANHBIX CUTyalUsx'" YHTAETCS B paMKax
¢dakynbTaTuBa B | UM Bo 2 ceMecTpax U 3aKaHYMBAETCS 3aUETOM.

1. Heap DMCOMIUIMHBI -- TTOJATOTOBUTH CTYJAEHTAa K OCMBICICHHBIM MPAKTUYECKUM JIECUCTBHUSIM IO
o0OecrieyeHnI0 cBOeil 0e30MacHOCTH M 3alllUThl B YCJIOBHUSX BO3HUKHOBEHHUS UPE3BbIYaWHON CHUTyaluu
MPUPOJHOTO, TEXHOT€HHOTO M BOGHHOT'O XapakTepa.

OcHOBHOH 3a7adeil AUCIUTUIMHBI SBIseTCS (OPMHPOBAHME YMEHUN M HABBIKOB, MO3BOJIIIONIUX Ha
OCHOBE W3YUCHHUs OIMACHBIX M TMOpaXKAOMMX (AKTOPOB UYPE3BBIYAMHBIX CUTyalldid TPUPOTHOTO,
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TEXHOTEHHOT'O ¥ BOGHHOT'O XapakKTepa, IPYTUX OIMACHOCTEH yMeso pemaTh BOIMPOCH CBOEH OE30MacHOCTH C
UCIIOJIb30BAaHUEM CPEJCTB CUCTEMBI IPAXKAAHCKOM 3alUTHI.

2. B pe3yJibTaTe 0CBOEHUS AUCHUILINHBI CTYIEHT /10JIZKeH::
Obaadoams CleAyOMUMA KOMIIETCHIIUAMHA U UHAUKaTopamu ux noctwkeHus: VK-8.1, VK-8.2, VK-
8.5, VK-8.7.
3nams:
- XapaKkTEepUCTHKH MPHUPOAHBIX OEICTBUIl, TEXHOTEHHBIX aBapuil W  KaracTpod Ha paJgHallMOHHO,
XUMHUYECKH U OMOJOTHYECKH OMAcHBIX 00bEKTaxX, Mopakaroiue GakTopbl IPYyruxX OMacHOCTEN;
- OCHOBBI BO3JICHCTBUS OMACHBIX (PAKTOPOB UPE3BBIUANHBIX CUTYAIM HA YEIIOBEKA U MPUPOAHYIO CpEmy,
JOTTYCTUMBbIE TIPEEIbHbIE KPUTEPUU HETATUBHOTO BO3/ICHCTBUS;
- Mephsl 0€30macHOro MOBEACHUS IMPHU NPeObIBAaHWM B paiioHaxX (30HaX) TOXKApOB, PATUOAKTHBHOTO,
XUMHYECKOT0 U OMOJIOTHUYECKOT0 3arps3HeHMS;
- cocoObl M CPEICTBA 3alIUTHI YEIOBEKA OT BO3JEHCTBHUS MOPAXKAIOMIMX (AKTOPOB HUPE3BBHIYANHBIX
CUTyalluil IPUPOTHOTO, TEXHOT'€HHOTO M BOEHHOTO XapaKTepa.
Ymemy:
- HUCIOJIb30BaTh CPEICTBA 3aIUTHl OPTaHOB JbIXaHUS W KOXKH, MEAUIMHCKHE IJIi CaMO3aIIUThl U
OKa3aHUS TTOMOIIH IPYTHM JTFOJISIM;
- IPUMEHSTH MEPBUYHbIE CPEJICTBA MOKAPOTYLICHHS ISl JTOKATU3alUU U TYIIEHUS M0Kapa, BOSHUKIIETO
B ayAUTOpUH (JabopaTopun);
- OKa3bIBaTh ce0e M JAPYruM MOCTPaJaBIIUM MEAMIMHCKYIO IMTOMOIb C UCIOJIb30BaHUEM TaOEIbHBIX U
MOJIPYYHBIX METUIIUHCKUX CPEICTB.
Braoemy:
- npuéMaMM TPOBEACHHUS YACTUYHON CaHHUTApHOM O0OpabOTKM TpU BBIXOJE U3 paiioHa (30HBI)
PaaIuoOaKTUBHOTO, XMMHUYECKOTO U OMOJIOTUUECKOTO 3arpsa3HeHUs (3apaeHus);
-- CIOCO0AMH U TEXHOJIOTHSIMU 3aIIUTHI B UPE3BbIUAHHBIX CUTYAIUIX.

3. Kparkoe comepxxanue Q1M CUUILIHHBI.
Pazoen 1. Onacnocmu npupoonoeo xapaxkmepa.
CruxuiiHple O€ICTBUS, SIBICHUS MPUPOJIBI Pa3pYyIIUTEILHON CUJIBI - 3eMJICTPSCEHUSI, HABOJHEHUS, CEIICBbIC
MOTOKH, OTIOJI3HH, CHEXHbBIE 3aHOCHI, U3BEPKEHNE BYJIKAHOB, 00BaJIbl, 3ACyXHU, yparaHbl, OypH, Moxapsl.
Pa3zoen 2. Onacnocmu mexnocenno2o xapakxmepa.
ABapun u KaTtacTpodbl Ha pagUaIMOHHO OMACHOM OOBEKTE, XUMHUYECKH OIMMACHOM OOBEKTE, OMOJIOTHUECKH
OMMACHOM OOBEKTE, Ha TpaHCHOPTE (KEIEe3HOJOPOKHOM, ABTOMOOWIBHOM, PEYHOM, aBHUAIMOHHOM); Ha
TUAPOCOOPYKEHUSAX; HA KOMMYHAJIBHBIX CHCTEMaX KU3HE00eCeueH s .
Pa3zoen 3. Onacnocmu eoennoco xapakmepa.
[IpumeHneHne OpyXHsT MacCCOBOTO TOpaXeHUs (SACPHOTO, XUMHUYECKOTO, OHMOJOTHYECKOT0), OOBIYHBIX
CPEICTB C 3a)KUTaTeIbHBIM HAIOJTHEHUEM, HOBBIX BUIOB OPYXKUsS. 30HBI 3apaKCHHs OT CPEJCTB MOPAKEHUS
U UX BO3JICHCTBUE HA HACEJICHNE U OKPYKAIOILYIO IPUPOJIHYIO Cpeay.
Pa3zoen 4. oxcapuas 6e3onachocme.
[Toxxapnast onacHocTh. [loxkapnast oxpana. Knaccuduxanus noxapoB moxapoB B 3JaHUSX U MMOMEIIEHUSX.
Craguu pa3BuTus moxapoB. Jlokanuzanus u TylmieHHe MoKapoB. llepBHUHBIE CpeCTBa MOKAPOTYIICHUS
(ormerymutenu OII -8, OVY-2, OBII-5, BHyTpeHHU MTOKapHBIH BOJOMPOBO) M TIpaBujia MOJIb30BAHUS UMH.
ABTOMATHYECKHE CHUCTEMBI MOXAPOTYIICHHSI — MPUHKIEPHBIE U ApeHYepHbie. OrHETyImamue BerecTBa —
BOJIa, TICHBI, HETOPIOYKE T'a3bl U pa30aBUTENH, TOPOIIKOBBIE COCTABbI, FAJIOT€H3aMEelIEHHBIE YTIEBOIOPOIbI.
Pa3zoen 5. Komniexc meponpusimuil 2paxcoaHcKoll 3aujumsol HAceneHus.
- Omnoseulenre u uH(MOpPMHUpPOBaHHE HaceldeHHsT 00 omacHocTH. [lpuHsATHE HaceleHUEM CHTHaJIOB
onoBemenus («Buumanue Bcem!», «Boznymnas TpeBora», «PaanannoHHas omacHOCTb», «XUMHUYECKas
TpeBoray, «OT0O0# OMaCHOCTHY») U TOPSIOK EUCTBHS MO HUM. DBaKyalrusi HACEJICHHS M3 30HbI OMACHOCTH.
CriocoObI 5Bakyaruu DKCTPEHHAS dBaKyallusl CTYJCHTOB U3 ayIUTOPUU ITPH BOSHUKHOBEHUHU MOXKapa.
- CpencrBa MHAMBUyaIbHOM 3amuThl opraHoB aeixanus (I'TI-7, T'TI-9, P-2, V-2K, PITA-1, PIII'-67M, PVY-
60M, «Dennkey, 13K, AT, AIIT-3, I13Y-K, UI1-4M, UII-5, UI1-6, KUII-8), koxwu (JI-1, O3K) uenoseka.
MenunnHckre cpeicTBa 3aluThI .
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- CpencrBa KOJUIGKTUBHOM 3alllMThl HaceieHus. Ha3Hauenwe, 3al[UTHBIC CBOWCTBA YOEKUII.
[IporuBopamuanuonusie ykpoitus (IIPY, momzemnbie memexomHbie TEpexXOibl, 3ariiyOJICHHBIE CTaHIIMH
METPOIIOJUTEHA), MPOCTEUINE YKPBITUS (TpaHIIEH, OKOIbI, MNEpeKpbIThbie mienu). I[lpaBuia 3aHsATHS
yoexuIa.

Pa3zoen 6. Oxazanue nepsou nomowu.

OkazaHue MepBOi MOMOIIM TMPU O0XKOTax, pPaHEHUsX, 3apakeHusx. [IpoBeneHHe YacTHYHOW CaHUTApHOU
00pabOTKM KOXHBIX IOKPOBOB UYEJIOBEKA IPU BBIXOAE U3 30H pPAJAUOAKTUBHOTO, XUMHUYECKOTO U
OMOJIOTHYECKOTO 3apakeHUS (3arpsi3HEHNS ), U3 30H MOXKAPOB.

Pazoen 7. Jluxsuoayus nociedcmeutl upe3sbluaiHol CUmMyayuu.

ABapuiiHo-criacaTesnbHble Pa0OThl. DKCTpEHHas 3BaKkyalus U3 ayAuTopuu (JabopaTopuu) B YCIOBHAX
no’kapa, paaualMoOHHOr0, XMMHYECKOT0, OMOJIOTMYECKOT0 3arpsi3HEHUS TEPPUTOPUU C HCIIOIb30BAHHEM
npocreimx cpencts 3amuThl («Denukey», I'I3K, npotusoraza I['TI-7 ¢ AI1I'-3).

4. O0beM y4eOHOH JUCHHIIMHBI

O0BbeM JUCHUTIINHBI

Buj yueOHoi padoThl

3E AkajemM.4 | ACTPOH.4
O0mast Tpy10eMKOCTh JUCUMIIIHHbBI 1 36 27
KonTakTHasi padoTa — ayIMTOPHBbIE 3aAHATHS: 0,44 16 12
Jleknun 0,44 16 12

[IpakTrueckue 3aHATUS - - -

JlaGopaTopHbie pabOThI

CamocTosiTesibHasi padoTa 0,56 20 15

CaMoCTOATEIbHOE N3YUYEHHE PA3EJIOB JUCLUIIINHBI 0.56 19,8 14,85
KoHTakTHas camocTosTenpHas pabora ’ 0,2 0,15
By MTOroBOro KOHTPOJIS: 3a4yer
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